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for seeing, demandFor hearing 
Milliard always.
It is your safeguard for faithful, 
powerful and economical ampli
fication.
By demanding Mullard P.M. Valves 
with the wonderful Mullard P.M. 
Filament you ensure complete 
satisfaction.
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Mullard ••THE'MASTER. • VALVE5W

Mention of “ Television ” when replying to advertisements will ensure prompt attention
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Interchangeable ♦ ♦ 

Robust « ♦ ♦ Air-spaced ♦ ♦ ♦

1
OLVERN short-wave coils fulfil 
all the requirements for highly 
efficient functioning at the ex

treme higher frequencies.
The coils are robust, turns are air- 

spaced and are' supported by the 
minimum of dielectric material. The 
leading-out wires pass outside the 
coil, and are soldered direct to pin 
contacts.

Inductive coupling links the closed 
and aerial circuits, between which the 
mechanical arrangement permits of a 
variable coupling.

Approximate tuning range with 
’00015 mfd. condenser:

Coil A: 10 to 17 metres.
Coil B: 17 to 34 metres.
Coil C : 34 to 70 metres.
Coil D : 60 to 130 metres.

The Colvern series of short-wave 
coils allow the short-wave enthusiast 
to make use of interchangeable coils, 
which, of course, is the ideal arrange
ment, since a small value tuning 
condenser may be used with maxi
mum inductance value for a given 
frequency band. This system also 
gives a better reaction control.

Circuit details upon application.
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with the wonder-Hear your set perform 
lul Standard Wet H.T. Battery I Listen
to goldon melody such 
never beard beloro 1

you have
Marvel 

1 " How can

• :
at the

ce of distortionutter
it make all that difference P " you’ll say. 
“It’s the greatest boon in radio !
This battery has brought permanent H.T. Supply 
within tho reach of all.
IT RECHARGES ITSELF OVERNIGHT.

I No matter howJust think what this i
it Is full-poweredlong you use It, in tho 

—fresh as the dawn 1
Permanent H.T. Power is now yours. You can do away with 
tho ever-present worry of run-down batteries and spoilod 
programmes. Use this amazing battery how you will, night 
after night, it will supply your set with steady, abundant

{
1

H.T.
IMPORTANT. Experimenters contemplating building a 
Televisor must employ an UNVARYING H.T. current to got 
good results. Tho Standard Battery Is specially suitable for 
this reason and can be built

\
up to any required voltogo. 
WET H.T. BATTERY CO., Supplied in a set of 

four, with one 
suitable aerial coil 
covering the full 
wave-band. Mount
ed on low dielectric 
strip, fitted with six 

1 pins. A base is pro
vided carrying six 
spring contacts. %

FREE BOOK from (Dept. T.),
IE, Brownlow Street, London, W.0.1. i

Send for FREE book de- Lffj \
MT” BTfrl scribing every detail for V ^ \
P K EZEH installing and maintaining '■' |

this super battery, j. ;j^VOt?£s {SUPER 
SETS.

F.6.128 volts 
69/6

CASH ORDERS CARRIAGE PAID 
DEFERRED TERMS NO DEPOSIT. ■m2 Price

35/-

m
TfheViial Power in Radio f

COLVERN *

COILS,i

Advertisement of Colvern, Ltd., Mawney’s Road, Romford.STOCKED BY U'OOUl'ORTH'S & T1ALFORUS STORES.

Mention of “ Television ” when replying to advertisements will ensure prompt attention. m\ .
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Choose Wisely and Well
XTO one knows better than the “ old hand” at experimental work 
^ the vital necessity of choosing the exact type and make of valve

for any particular work.
When you say “ I want a 6-volt Dull Emitter valve for Transformer- 
coupled L.F. Amplification,” add the words: “ AND IT MUST BE 
A SIX-SIXTY.”
You will then be following the lead of the foremost set manufacturers 
who fit Six-Sixty valves as standard and design their sets to give 
best results when these valves are used.
You will be choosing wisely. You will be choosing well.

USE ONLY

SIX- SIXTY
GtOWLESS VALVES

THE ELECTRON CO., Ltd.
122-124, Charing Cross Road, London, W.C.2 

Telephone; REGENT 5336

#
[A

Mention of “ Television ” when replying to advertisements will ensure prompt attention.
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jjjj@|[!i}®(o! Motors Eibliotheek
N.V.H.R.

/
FOR. TELEVISION /"
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TEMPHYTES
Cfor TeleVisioii

y

6-Volt Motor.
Standardised by most Manufacturers of Television Apparatus. 

These Motors are made by
ECONOMIC ELECTRIC, LTD.

FIRST MANUFACTURERS
(1908)

Of RADIO APPARATUS FOR AMATEURS

First in the field, the “ Cyldon” 
Laboratories have produced a special 
“ Heavy Duty ” Tempryte, proved by 
exhaustive tests to be the ideal fila
ment control for Amplifiers for 
Television apparatus. “ Cyldon ” 
Temprytes are specified in the ampli
fier described in this issue. Send for 
yours to-day.

in Great Britain.
The above Motor can be obtained from the following Firms:—

Messrs. PETO SCOTT, LTD., 
77, City Road, London, E.C.x 

and at
62, High Holbom, London, 

Messrs. BURNE-JONES, & W.C.i.
CO., LTD.,
Magnum House, 28S, Borough 
High Street, London, S.E.i.
Messrs. THE TELEVISION 9*. Tottenham Court Road,
MANUFACTURING CO., London, W.i, and at
37, Drury Lane, London,W.C. 4, Blagrave Street, Reading.

Messrs. TELEVISION SUP
PLIES, LTD ,
Quill Lane, Putney, London, 
S.VV.15. HEAVY DUTY 

TEMPRYTES
Each* 

MOUNTS 1/- each.
2/6Messrs. HARRIS & RUS

SEL, LTD., Price

SYDNEY S. BIRD & SONS, Ltd., “Cyldon” Works, 
Samesfield Road, ENFIELD TOWN, Middlesex.

’Grams: “CAPACITY, ENFIELD.”’Phone: ENFIELD 2071-2.

^pssttsiBUILD YOUR 

TELEVISION AMPLIFIER
WITH THE

It is significant that "Hart” Batteries 
are used in the pioneer experi
mental work of Mr. J. L. Baird.WATMEL L.F. 

AMPLIFYING UNIT MARTONSTRUCTED to facilitate the home building 
of multi-valve L.F. Amplifiers. Fitted with the 
famous Watmel 3 to 1 L.F. Transformer, anti- 

microphonic vaive-holder, input, output and grid-bias 
Terminals.

C BATTERIES
FOR AIL WIRELESS CIRCUITS

An L.F. Amplifier suitable for use with the Simple 
Televisor may be constructed from Watmel L.F. 
Amplifier Units which are easily and quickly linked 
together by short connecting strips.

You will find “ HART” High Tension Batteries 
essential to secure the best results with the 

amplifier described in this issue.
Fill in the attached coupon and we will send 

you full particulars.
HART ACCUMULATOR CO., Ltd. 
STRATFORD, LONDON, E.15.

Price £1 Is. Od.

Full details from your local Dealer, or from— '•'3• Dear Sirs,—I am Interested In “ Television ” and shall be glad 
° to receive particulars of suitable “ HART ”

Batteries for use with same.THE WATMEL WIRELESS Co. Ltd. ! I
Imperial Works, High Street. Edgware, Middlesex

Telephone: Edgware 0323
JjI — IName

Address
*J

Mention of “ Television ” when replying to advertisemetits will ensure prompt attention. .
3
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our Tapped and Variable Resistances, also of our Resistances.Ratio 3 5 to r.
new Super Power Resistances which have been Made in a complete 

range of sizes up to 
500,000 ohms. Prices 
complete with universal 
holder, 5/6 to 17/6.

25/-
designed to carry a current up to 50 milliamperes.Terminals:

3 and 6 Primary.
4 and 5 Secondary.

THE MARK OF PROGRESSWiley. Kingsway House, 103 Kingsicay. London, W.C.2. Telephone: Holhom 5303. «
Mention of “ Television ” when replying to advertisements will ensure prompt attention.
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Take up Television ••

1

T> E one of the first television experimenters in your district! This new 
-D field offers unlimited scope for experimental developments that directly 
result from the efforts and brains of keen amateurs. You have every oppor
tunity for success and your requirements can be fully met by the one firm 
established to specialise in television apparatus. Television Supplies Ltd. are 
directly in touch with the most reliable information, designs and apparatus for 
television experimenters.

All the essential components for the Simple Televisor are available correct 
to specification. Distribution will be made through your radio dealer.

SELENIUM CELL
TYPE K. 4 
Price - 20i-

Selenium Cells • . * • 

The heart of Television
^TpHERE is no doubt that the whole success of the Simple Televisor described in this 
JL magazine lies in the use of a high efficiency ultra-sensitive Selenium Cell.

Supplies Limited have concentrated on the design of the most efficient Selenium Cell yet 
invented. Its chief characteristics are:—(1) Unequalled Sensitivity. (2) Lowest Resistance. 
(3) Highest Ratio. (4) Negligible Lag. (5) Reliability, Constancy and Robustness. 
(6) Every Cell gives practically instantaneous response to rapid variations in light intensity 
and is subjected to searching tests for sensitivity before despatch

iT TelevisionSELEN
IUM 
CELL 

Type G. 1 
Price

10-
SELENIUM CELL Type K.4, 
condenser pattern, has a sensitised area 
of approximately 400 square mm. This 
Cell is of the highest sensitivity, lowest 
resistance, and greatest robustness of any 
Selenium Cell yet designed. 
SELENIUM CELL Type G.l, grid 
pattern, is a cheaper but quite satisfac
tory type of cell capable of excellent 
performance. Both these Cells are em
inently suitable for the experimental 
Televisor described in this magazine.

lilgjgl
»

«

Everything for Television
SLOTTED DISC Type D.50, specially designed 
for use as the interruptor disc. Accurately cut 
to specification from aluminum and fitted 
with brass bush and locking screw. 7/fi

SPIRAL DISC Type D.20, accurately cut to 
specification from heavy gauge aluminium and 
fitted with brass bush and locking 1C/ 
screw. 20 in. diam. - - - - l°l *
ELECTRIC MOTOR Type E.2, A well made 
electric motor for either slotted disc 21/** 
or spiral disc - - -

CONTROL RHEOSTAT Type C.N.201, Climax 
Metal Cooled rheostat, 6 ohm O/
pattern - -- -- -- «*/"
FOCUSSING MIRROR Type M.10, Magin 
type, of the best quality, 10 cms. 
diameter -------
RECEPTION SCREEN. A Gelatine scr 
with ground surface for seeing the 
transmitted image - . . -

Complete Amplifiers and Component Parts
for Television Circuits on application.

I
7/6r.

CCD

I/- Spiral Disc as speemad, 20in. diam. aluminium.

|W%
" SUPPLIES LTD.

1
I

♦»
Slotted Disc as specified, 14 In. 

diam. aluminium.Quill Lane, Putney, London, S.W.15
Mention of “ Television ” when replying to advertisements will ensure prompt attention.
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EDITORIAL<7

E are most happy to be able 
to inform our readers that 
the first issue of this maga

zine has met with the most unquali
fied success. Bookstalls all over the 
country became sold out with such 
great rapidity as to give point to the 
advice given in our advertisements 
anent the desirability of placing a 
permanent order with your book
seller.
We have received from all over the 
country literally thousands of letters 
of congratulation on the appearance 
of this, the world’s first television 
journal. Letters to that effect have 
come from all over the Continent and 
even the United States. We wish to 
take this opportunity to thank the 
writers for their enthusiastic support.

W concrete manner possible the enorm
ous interest which is being taken in 
the subject by the amateur con
structor and experimenter.
Our only regret is that owing to 
certain delays in the initial stages of 
the preparation of the licence forms, 
and to the very heavy amount of 
clerical work involved, we have not 
been able to issue these licences as 
quickly as we would have liked. It 
is anticipated, however, that by the 
time these lines are in print we shall

have been able to cope with all 
applications to date.

Last month we advised our readers 
not to allow themselves to be misled 
by carping critics of the present 
state of development of television.
We pointed out that the knowledge 
of these critics is incomplete, and their 
actual achievements nil.
We note that one of our wireless con
temporaries is now endeavouring to 
put before its readers the real facts 
about television. The only comment 
which we would make, in passing, is 
that whilst the journal in question 
was endeavouring to cast ridicule on 
Mr. Baird’s proposed trans-Atlantic 
demonstration, the said demonstra
tion actually took place ; and while 
it was calling upon Mr. Baird to 
demonstrate television by wireless 
over a distance of twenty-five yards, 
the Baird Company forestalled the, 
publication of the challenge by trans
mitting recognisable images of human 
faces to the Cunard liner Berengaria, 
then 1,500 miles away in mid- N 
Atlantic. Verb sap.

___ _____________ *»

Editorial & Publishing Offices:

The Television Press,
Limited,

26, Charing Cross Road, 
London, W.C.2. 

Telephone: Regent 6437.In response to our announcement to 
the effect that we are in a position to 
issue television constructor’s sub- 

f licences, covering patents held by the 
Baird , Company, we have been 
literally snowed under with applica
tions. This is most extremely gratify
ing, and illustrates in the most

SUBSCRIPTION RATES, 7/6 PER ANNUM, 
POST FREE.

MSS. and other material for Editorial 
consideration should be accompanied 
by a stamped addressed envelope, and 

should be typewritten.

\

- 3

Entire contents of this Journal copyright in the U.S.A., 192S, by Television Press, Ltd. 
Foreign TraiiflaFon Rights reserved.

• «■ A' .

'

7



April 1928 TELEVISION

« SEEING BY ELECTRICITY » * 1880 i
♦

This interesting article shows that efforts to achieve a form of 
television were being made as far back as fifty years ago.

::
! 1

circuit. The wires from the disc P 
are insulated and are wound into a
cable after leaving binding screw B. a black ground, be projected upon
These wires pass through disc C (Fig- disc P (Figure 1) all parts of disc will

ure 2) in the receiving be dark except where the letter A is,
FlG-2. . instrument at a distant when it will be light; and the 

point, and are arranged selenium points in the light will allow
in the same relative the electric current to pass, and if

0 position as in disc P the wires leading from disc P
] (Figure 1). (Figure 1) are arranged in the same

1 A chemically- relative position when passing
prepared paper is through disc C (Figure 2) the elec-

I placed between discs tricity will print upon the chemically-
f C and D for the image prepared paper between C and D

of any object projected (Figure 2) a copy of the letter A, as
upon the disc P (Figure projected upon the disc P (Figure 1).
1) to be printed upon. By this means any object so pro

jected and so transmitted will be 
reproduced in a manner similar to 
that by which the letter A was 
reproduced.

Figures 7 and 8 are instruments for 
transmitting and recording by means 

. of electricity the picture of any object 
that may be projected upon the glass 
plate at TT (Figure 7) by the camera 
lens. The operation of these instru
ments depends upon the changes in 
electrical conductivity produced by 

(Continued on page 37.)

HE art of transmitting images 
by means of electric currents 
is now in about the same state 

of advancement as the art of trans
mitting speech by telephone had 
attained in 1876, and it remains to be 
seen whether it will develop as 
rapidly and successfully as the art of 
telephony!. Professor Bell’s announce
ment that he had filed at the Franklin 
Institute a sealed description of a 
method of “ Seeing by Telegraph ” 
brings to mind an invention for a 
similar purpose submitted to us some 
months since by the inventor, Mr. 
Geo. Carey, of the Surveyors’ Office, 
City Hall, Boston, Mass. By consent 
of Mr. Carey we present herewith 
engravings and description of his 
wonderful instruments.

Figures 1 and 2 are instruments for 
transmitting and recording at long 
distances permanently or otherwise 
by means of electricity the picture of 
any object that may be projected by 
the lens of camera (Figure 1) upon its 
disc P. The operation of this device 
depends upon the changes in electrical 
conductivity produced by the action 
of light in the metalloid selenium. 
The disc P is drilled through per
pendicularly to its face with numerous 
small holes, each of which is filled 
partly or entirely with selenium, the 
selenium forming part of an electrical

T The operation of the apparatus is 
as follows : If a white letter, A, upon

0
H

C

Figure 3 is a sec
tional view of Figure 
2, showing wires and 
the chemically- 
prepared paper.

FI6.I.

h
A1

Fifa.7

Figure 5 is a sectional view of 
disc P (Figure 1) showing selenium 
points and conducting wires.

Figure 6 is a sectional view of 
another receiving instrument with 
platinum or carbon points, covered 
with a glass cap, there being a vacuum 
between glass cap D and insulating 
plate or disc C.

These points are rendered incan
descent by the passage of electric 
current, thereby giving a luminous 
image instead of printing the same. 
These platinum or carbon points are 
arranged relatively the same as the 1 
selenium points in plate P (Figures 1 
and 4); each platinum or carbon 
point is connected with one of the 
wires from selenium point in disc P 
(Figure 1), and forms part of an 
electric circuit.

H B: fig. 5.Fig.3.
y

FIG'S
Fl<a.C|

*

V

p*M T 
L' *

H K Ip S

• Extract from " The English Mechanic," vjl. XXXI. June 18Ih, 1880, page 345 Reprinted jrom " The Scientific American." 
f This is particularly interesting in view of recent pessimistic utterances on the subject of television.
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lU-a&i m Bte’ft By A Correspondent:-J 1 ** n !

OME time ago, in speaking of the 
beam system, Senatore Marconi 
expressed the opinion that short 

waves, in conjunction with the beam 
system, would prove of great value in 
television.

The great success which has recently 
b een achieved by the beam in the 
translation of facsimile messages gives 
an indication of the value of this 
system for television purposes, as 
television is, of course, closely allied 
to facsimile telegraphy, being, in fact, 
merely a speeding up of this process. 
In view of these facts it will not be 
out of place in this journal for us to 
give you a brief resume of the work 
which is being done and the results 
which are being achieved at the 
present time.
Short Waves Best for Distance.
The immense success which has 

attended the application of short 
waves is best exemplified by the long
distance transmissions which are now 
taking place between London and the 
most remote parts of the Empire, at 
speeds far exceeding any hitherto 
considered possible.

Wireless waves, as everyone knows, 
are exactly similar to waves of light 
except in regard to their length.

They can be refracted and reflected 
in a manner exactly similar to light 
waves, but as these wireless waves are 
enormously long the reflectors used 
must be correspondingly larger, so 
that we get the enormous reflecting 
systems such as those used at Bodmin, 
gigantic towers and stupendous aerial 
networks replacing the parabolic 
silvered mirrors of the searchlight.

There may seem, at first glance, to be 
little similarity between the search
light mirror and the skeleton frame
work of a beam transmitting station; 
but this is due to the fortunate fact 
that, owing to the length of the 
waves, a solid reflector is unneces-

S sary, a mere skeleton serving the same long aerials. A modem high power 
purpose as a solid metal reflector. long-wave station, in fact, makes use 

In this article, however, we are not of an aerial the length of which bears
so much concerned with the reflecting a definite relationship to the length
system as with the fact that the of the wave to be radiated. Such
shorter wave-lengths permit of a aerials are called tuned, or Beverage
much higher speed of signalling to be aerials, after the inventor of the
obtained. This is due partly to the method, and may be ten, fifteen, or
far more rapid rate of oscillation of even twenty miles in length,
short waves. During any given Under such conditions a difficulty 
interval of time, say, one ten- which is immediately encountered,
thousandth of a second, during which when it is desired to signal at high
the signalling key is kept closed, a speed, is that the aerial'takes an
number of complete waves will be appreciable period of time to charge
emitted from the aerial of an ultra- up to its full extent. It is, in fact,
short transmitter ; whereas, during virtually a condenser of considerable

capacity. If the signalling current is 
not kept on long enough the condenser 
does not have time to become fully 
charged, with the result that maxi
mum radiation is not secured. This 
means that, at the receiving station, 
a signal of too short duration is con
siderably weakened, or lost altogether.
Baird Success on Short Waves.

1

Wave-length and Time.
the same interval of time, the aerial 
of a very long wave transmitter will 
only have time to emit a single 
wave or part of a wave.

Let us consider the position in 
figures.

With short waves no such enor
mous aerial systems are required, nor 
is very high power necessary. Quite 

• low powers and small aerials are 
adequate to meet the requirements, 
and low power can be handled at 
high speed, just as a low capacity 

The frequency of oscillation of a aerial can be charged at an enor- • 
one-metre wave is 300,000,000 per mously rapid rate, 
second; while the frequency of the Television requires for its success 
longest wireless wave of 30,000 metres the signalling of a stupendous number

is only 10,000 per second. Thus, of impulses per second, and with the
.during one ten-thousandth of a longer waves, as we have already
second a one-metre wave transmitter explained, a limit is reached beyond
would emit 30,000 complete waves, which signalling becomes ineffective,
or oscillations, whilst a 30,000-metre It is a fact worthy of note that Baird,
transmitter would emit but one single whose original experimental broad-
wave, or oscillation. The state of cast transmissions were made on 200 -
affairs is more clearly indicated in the metres, is now using a wave-length of
accompanying diagram.

Another difficulty of long wave-

Ultra-rapid Oscillations.

:

i.
45 metres for his long-distance tele
vision transmissions, and it was this 

lengths is that it is necessary to wave-length which was? o successfully
employ very high power, and this, employed for the recent transatlantic
in turn, necessitates the use of very \ *demonstration of* television.

9
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Clairvoyant: “Might just as well shut up shop now she has a Televisor.”
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By J. DARBYSHIRE MONTEATH
^IINCE the application of the 

infra-red rays for the purposes of 
^--'noctovision, where visible radia
tion, or light, is neither desirable nor 
available, the search for informa
tion regarding the origin and genera- * 
tion of rays kindred to the infra-red 
end of the solar spectrum has been 
intensified; and experimentalists 
generally have had their interest 
awakened to further possible applica
tions of invisible rays, and to extend 
research in directions other than that 
which Mr. Baird has so uniquely made 
his own.

When speaking of light we refer 
to rays emitted or reflected from 
luminous bodies, for space itself is 
dark. It is the heavenly bodies or 
particles that shine ; so even the 
very finest particles of matter excite 
the sense of sight when acted upon 
by suitably disturbing radiations.

The blue sky appears blue, to us 
because of the scattering of the 
shorter wave-lengths by the fine 
particles of rarified air and its 
contents. The ruddy glow of the 
sunset is due to the effect of the 
longest wave-lengths of visible radia
tions.

Infra-Red Rays Indicated by 0f the Hertzian waves, the shortest 
Thermometer. - known wave-length of which is about

It is in the neighbourhood of these two millimetres. The longest wave- 
latter that we find the infra-red rays. length of the infra-red wave-lerfgths 
They extend far beyond the red end is just over one-tenth of a millimetre, 
of the spectrum (the luminous coloured , More precisely the wave-length 0-314 
beam which is refracted by a prism millimetres has been obtained and 
when it is placed in sunlight) and were tested from a quartz mercury vapour
discovered by Sir Wm. Herschel, who lamp. N Isolating the Rays,
explored the spectrum by the aid of The Extent of the Spectrum. Isolation of, be
thermometers. He found that the r effected not only by filtration but by
maximum energy of these radiations, The extent of the spectrum may,be reflection. 

s as indicated by temperature, rose as appreciated when it is stated that the Take a roughened surface and
he moved his thermometer past the sun’s spectrum, which can be repre- employ it as a mirror, and it will be
red end of the spectrum, where rays sented diagrammatically in octaves found that an image may be obtained

of lower refrangibility exist. The according to the method devised by
wave-length of these rays is too long Guillaume in 1899, has one octave
and they vibrate too slowly to affect visible, two of shorter wave-lengths,
our vision ; but they are heat pro- invisible, called the ultra-violet rays,
ducing, and are therefore heat-waves. and nine or ten octaves on the other

Infra-red raj's have since been well side of the visible octave which are
the infra-red radiations which add 
themselves to the energies of the 
luminous solar beam. The longest 
heat-rays are only three and a half 
octaves from the shortest electric 
waves, whilst these are nine octaves 
away from the red luminous rays. * 

These long heat-waves pass through 
Moving along the spectrum past thin black paper and certain other 

these radiations we reach the position substances almost without any ab-
_______ _____________  _____ sorption. Rock salt, mica, celluloid,

gelatine and thin ebonite, are pecu- 1A : | liarly transparent, whilst alum, ice,
ri"- ' : , . > sugar candy, glass and water are
t absorbers. The penetrative power •

? of infra-red rays is such that they
A , ‘ "r . • pass through smoke so dense as to be

1 #3 absolutely opaque to light.
Epfe':pA well-known lecture experiment 

u v which illustrates the blood-red appear-
frssaSigPg&fcv' ance of the sun during fog owes its

success to the fact that a solution of 
" hypo,” into which a trace of 
hydrochloric acid has been added, 
will absorb all the light rays of the 
usual projection lantern, except the 
red, so that the disc of light seen on 
the screen will gradually go dim, and 

.pass from yellow to red as the 
precipitate of fine sulphur particles 
increases, the longer waves penetrat
ing the solution as in the case of smoke 
or fog.

examined by means of the thermopile 
and the bolometer, which are ex
tremely sensitive forms of the thermo
meter. Their wave-lengths have been 
established and their properties of 
selective reflection and absorption, 
for the most part, experimentally 
determined.

Photo by courtesy of Prof. R. W. Wood [US.A.).

This-is not a snow scene. It is a view of 
Monte Pelegrini, near Palermo, Sicily, photo

graphed by infra-red rays.

.
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The beneficial effects of these rays 
are very pronounced, for they are 
rapidly absorbed by a thin layer of 
water. This means that the waters 
of the earth are warmed by them on 
the surface, thus producing evapora
tion ; and then the rainfall or snow 
is again dispersed by them in the 
same manner, 
laden atmosphere affords us protection

by using the longer wave-lengths, 
which will be as sharp as if a polished 
surface had been used. The shorter 
waves are scattered by the projecting 
particles of the mirror.

Cut off the luminous rays by means 
of a very thin sheet of ebonite. The 
rays, bent by the refractive solution, 
will then be brought to a point of 
focus where gun-cotton will easily 
explode, or a cigar may be lighted; 
and other interesting properties of 
the rays can be investigated.

It will be found that a small tray 
of common salt will simply be warmed, 
whilst a similar quantity of sugar will ' 
be instantly inflamed. Phosphorus 
will not light up as easily as expected, 
as it is so transparent to the rays.
A card covered with powdered alum 
will soon get hot, whereas one covered 
with iodine will remain cool unless 
comparison is made at a point where 
the rays are too intense for the test. 
Similarly, ordinary white paper will 
be charred, glazed red paper scarcely 
affected, and sandpaper pierced, 
whilst a thick dead black paper will 
be set ablaze.

All rays from the radiant source are 
heat rays, because when they are 
absorbed by any material they give 
rise to heat, and their effects are 
additive.

t Other Experiments.
The thermopile and a low-reading 

millivoltmeter will assist the beginner 
in his investigations, and the sput
tered tungsten bolometer is available 
for the more advanced experimeter. 
With -the aid of such instruments 
sources of this type of radiation may 
be inspected and the percentage of 
infra-red rays emitted subjected to 
measurement.

A Welsbach burner gives off 
90 per cent., incandescent platinum

i
^ An interesting result indicating the 
presence of these rays may be 
observed on a card painted with 
luminous paint. Place the card in 
good sunlight, and while it is phos
phorescing allow a spectrum (pro
duced by means of a prism) to fall 
upon it, and note that the invisible 
infra-red rays will at first make their 
presence known by increasing the 
luminescence at the place of their im
pact, producing a luminous band
brighter than the spectrum itself._______________________________
This causes a rapid emission of energy curves resulting from the

USE OF PRISMS OF DIFFERENT MATERIALS

1
Further, the water-

COLOUREO SPECTRUM BY ROCK SALT 
PRISM

BY FLINT 
PRISM

phosphorescence at this portion of the 
painted card, so that all emission will 
ultimately cease, and leave the card 
darkened where the infra-red rays 
have operated.

!from extreme heat waves of the sun, 
for aqueous vapour is a pronounced 
absorber of infra-red radiations.

Infra-red rays have the usual 
properties of light, and interesting 
experiments can be cited for the 
production of polarisation and dif
fraction, as well as reflection, absorp
tion, and phosphorescence.

Vapours Absorb Rays.
In fact vapours generally are 

absorbers, "Tor if we compare a 
quantity of dry air with the same 
quantity of marsh gas, we find that 
the latter absorbs four hundred times

Ammoniabetter than dry air. 
absorbs over one thousand timesPhotographs by Infra-Red Rays.

Utilising screens that will absorb 
the luminous rays but pass the longer 
ones, Prof. R. W. Wood obtained 
many interesting infra-red ray photo
graphs. An ordinary camera may be 
used for this purpose, but must be 
fitted with a suitable filter which will 
pass only the required rays. A good 
screen recommended by Prof. Wood 
can be made by using a cobalt glass 
cell about a quarter of an inch thick, 
filled with a saturated solution of 
bichromate of potash. Such a screen

better than dry air.
Tyndal, who first popularly dis

closed experimental facts relating to 
infra-red ray absorption values, found 
that perfumes and stinks each had 
their absorption figure, and that the 
thermopile responded to the heating 
effects of the rays as they passed 
through each distinctive scent. The 
galvanometer reading for lavender was 
32 times that of the air which carried 
the scent; oil of cloves, 34 ; otto of 
roses, 37 ; lemon, 65 ; thyme, 68 ; 
and aniseed, 372.

The properties of absorption or 
transparency are known as diather
mancy, and tables of diathermanent 
values for various materials can 
easily be referred to in works on this 
branch of physics. Quartz has a high 
diathermanent value and makes a 
good lens for focussing the rays, or 
curved metallic mirrors may be 
substituted.

i

VISIBLE INFRA RED RAYSrays I
VlSlBLtl 

RAYS fi INFRA RED RAYS

ENERGY CURVE FOR AN ARC LIGHT.
LNERGY CURVE OF THE SUN'S RAYS.

stops all wave-lengths shorter than the. 
just visible extreme red.

Interested photographers will find 
that landscapes make the best pic
tures, because the chlorophyl of vege
tation acts selectively and reflects the 
longer wave-lengths. Vegetation thus 
photographs in strong contrast to the 
sky, which, owing to the absence of 
the longer wave-lengths in skylight, 
leaves no impression on a photo
graphic plate.

98 per cent., and an alcohol flame
99 per cent, of invisible rays. The 
hydrogen flame radiates practically 
onljr, infra-red rays.

In place of the phosphorescent card 
method of investigating the rays, the 
Balmains paint may be painted on 
glass, which, after it has been exposed 
to the rays and the darkened portion 
has been produced, may be placed in 
contact with photographically sensi
tive paper. This paper, after exposure

Focussed Rays Produce Fire.
The focussed ray will afford 

amateurs an interesting field for 
experiments. By means of an arc 
and a quartz lens secure a parallel 
beam and introduce into it a thin 
flask of iodine in carbon disulphide.

12
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to light, can be treated with “ hypo ” 
in the ordinary way, for the purpose 
of keeping records of the region, 
extent, and intensity of the infra-red 
rays.

The existence of the many wave
lengths of the infra-red rays suggests 
many fields of interest to research 
workers, such as the analogy between 
pitch and colour, the properties of 
materials in relation to their polarisa
tion, refraction, and diathermanence, 
according to the wave-lengths em
ployed ; their selective action in 
reflection, and in their selective 
photo-electric properties, which, as in 
other parts of the spectrum, is found 
to be pronounced.

internal combustion engines largely 
depends on whether the explosive 
mixture is dry or wet, and the 
importance of considering the absorp
tion values of the mixture is becoming 
recognised as being a matter for 
research.

Quite recently figures for combus
tion engines have been published* 
showing that when a dried mixture of 
the gases is used an additive 7 per 
cent, of the gross amount of heat due 
to combustion is radiated in excess of 
that emitted in the presence of 
1*9 per cent, water vapour.

The most outstanding application 
of the rays in recent times is un
doubtedly the noctovisor, which is 
capable of making visible to the eye 
persons or objects who are in com
plete visual darkness, but who are 
flooded with these infra-red rays. 
The presence of the densest smoke or 
fog mixed with the atmosphere makes 
no substantial difference to the 
image visioned on the distant tele
visor. It thus becomes imperative 
that generators of the infra-red type 
of energy should be evolved, and so 
enhance the value to our race of Mr. 
Baird’s great invention.

.■M
.

, M

Selective Properties.

Selective properties for diatherma
nence have been shown by experi
ment. Smoke so thick that the sun 
on a bright day could not be seen 
through it, transmitted 76 per cent, 
at a wave-length 26, and 91 per cent, 
at wave-length 108. And paraffin 
wax, which could transmit 57 per 
cent, at wave-length 108, was found 
capable of transmitting 85 per cent, 
at a wave-length about three times 
as long, and a test for ebonite gave 
39 per cent, transmitted rays in the

Photo by courtesy of Prof. R. W. Wood (IJ.S.A.).

Another photograph which shows In a par
ticularly striking fashion the absence of 
infra-red reflection from the sky, and the 

Intensity of the reflccUon from foliage.

first case, and 65 per cent, on the 
longer wave-length.

To the engineer the study of the 
infra-red radiation is all-important, 
for it has only recently been recog
nised that radiation or loss of heat in * Phil. Mag., Feb. 192S.

Radiant Energy Wave ChartSunlight
Energy

Diagram v.
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THE LIGHT-SPOT—{continued)

“ see ” a small portion of the object
through the lens 2.

It is a useful assumption in dealing 
with television apparatus to think 
of the selenium cell as seeing things 
in exactly the same way as a human 
eye sees them. It is not an inaccurate 
assumption because the eye sees an 
object by virtue of the light coming 
from the object, usually reflected 
from it, and entering the eye. The 
light produces certain effects on the 
retina which are translated or under
stood by the brain. In the same way 
the light coming from the object falls 

C on the selenium cell and produces an 
effect which is a change of resistance. 
Different amounts of light produce 
different degrees of effect on a selenium 
cell just as they do on the eye; so 
that the use of the word “ seeing ” is 
justifiable, and I personally have 
found it a convenient way of thinking 
of the action of a cell.

AST month's article described actually shows 16 complete pictures 
I a method of obtaining a very per second.
J—-fliigh intensity of illumination It is clear that 16 complete explora- 
on an object an image of which is to tions per second means a very high 
be televised, together with the reasons rate of working, and it would be very
for requiring such high intensities; difficult to get an exploring device
but, for reasons of space, it did not and a light-spot director to work 
include any description of the appara- exactly in synchronism if they were 
tus. The method is, briefly, that a 
small spot of light is caused to travel culty, however, is avoided in Baird’s 
over the object synchronously with, 
or at the same rate as its exploration.

The word exploration is used to 
denote the examination of the object 
in a succession of small areas; it is 
as if one had a large screen in front of '*jj 
the object, with a small hole, say .4 
i in. square, through which the object 
is observed. By moving the screen 
about one would in time have looked 
at every part of the object and noted 
the relative light and shade of all the 
individual bits that were seen.

separate mechanisms. This diffi-

tr*
TV
1? / ij B

A beam of Ught from the source G shines 
through the lens 3 of the revolving disc on to 
the object A. Light reflected from A passes 
through lens 2 of the disc and strikes the 

light-sensitive ceU B.

Exploration Explained.
As the lens 2 moves downwards by 

the rotation of the disc the selenium 
cell will see successively a series of 
bits of the object which together form 
a narrow band extending from top to 
bottom, and it is required that the 
light-spot shall shine on each of these 
bits at the same time as the selenium 
cell sees it. The lamp C is arranged 
above the selenium cell B and a short 
distance to one side of it, so that it 

project a beam of light through 
the next lens 3 in the disc.

(Continued on -page 28.)

apparatus, for he uses a single disc— 
the exploring disc described in the last 
issue—to effect both the exploration 
of the object and the traversal of the

The Electrical Eye.
This is W'hat happens in television, 

except that the selenium cell takes
the place of your eye, and according light-spot over the object, 
to the light or shade of each bit of the
object, it changes its resistance so as is shown an exploring disc, but the
to permit more or less current to pass spacing of the spiral set of lenses is
to the receiving station. exaggerated to make the principle

In order to obtain a visible image more clear. The object which is
it is necessary to explore the object being explored is shown at A, the
from 10 to 16 times per second and selenium cell at B, and a powerful lamp
produce a corresponding number of at C. The lenses in the disc are
complete images at the receiving numbered from 1 to 4, and in the
station, just as a cinematograph position shown the selenium cell

In the accompanying diagram there

feW

can

can
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i scA LISSENMm& ' *,

BATTERY
in your Set

. You can almost hear the stamping 
f.\' feet of marching soldiers as

tial music floods your room— .■ 
, w/‘vj . you got the spirit of the massed 

band festival as you listen with a 
Radio set whose power is supplied 
by Lissen Batteries. You hear the 

wwv.. . *■:.OVS6 >*v. ,v.v4;,< ' :ivsw :*? ' • deflghtful blending of aU the many ! Wy > *.*•- * • } ■ instruments because the punt
xMm '\$s|. ^S§%4u§j^ • tt.C, current ot the LIssen Battery- .

. ,. * %•-' sr^M^irs; -
, . ’ .? ~vV </§&$$. ‘ any other way,- because the new

■ process and chemical combination.
■ . known only to Lissen is embodied

only in the Lissen New Process 
Battery.

mar-

:

Buy this fine Battery at one of 
30.000 Radio dealers^ and show 
plainly by the way you ask for it 

. that you mean to have a Lissen and ■ 
no other.

60 volt
(reads 66 y.}-

71 1
Ji

100 volt
(reads 108 v.)

12/11
60 volt

(Super Power)
sRi®13/6

J
■1

m
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•CLISSEN LIMITED (Managing Director : THOS. N. COLE), FRIARS LANE, RICHMOND, SURREY 
Mention of “ Television ” when replying to advertisements will ensure prompt attention.")
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Everything for the 

Television Experimenter
arc of that same standard of quality and 
finish that characterises their radio 
parts, and you can ensure best possible 
results by building your Televisor with 
Peto-Scott components.

JUST as Peto-Scott were first to supply 
•I the requirements of the early radio
enthusiast, so are they first to supply 
all the needs of the Television Experi
menter./ Peto-Scott Television parts

/
Gauge A?umin;um Interrupter Discs stove enamelled optical black 
dr lied, slotted and punched exactly to specification in March, 1928 
Television and complete with brass flanges and set screws for
attachment to motors - ...................................-
Best Qual ty Selenium Cell, Condenser Type, Light-Sensitive Area, 
500 sq. mms. Totally enclosed,.dirt and moisture proof -
Six inch Genuine Mangin Mirror, unmounted - 12/-
Six inch Genuine Mangin Mirror, mounted in ^9 
adjustable metal stand ------ '

>VE SUPPLY PARTS FOR AMPLIFIER.
Write for detailed list of all p.uts 
for Televisor amt Amplifier to;—

per pair '=

Dealers should 
write for 

generous terms

»

PETO- KOTT to. Ltd.
77, City Road, London, E.C.l

(’Phone : Clerkcnwcll 9406)
Branches at;

62 HIGH HOLBORN, W.C.l and 
4 MANCHESTER ST., LIVERPOOL.

TELEVISION SOCIETY. 
MEMBERSHIP APPLICATION FORM.

April, 1928.
Announ cement (

Readers arc reminded that the construction 
of any television apparatus, 
in the issues of this Mag zinc, constitutes 
an infringement of the Baird patents and 
renders the infringer liable to legal proceed
ings unless he is the possessor of the con
structor’s sub-licence that may be obtained 
in accordance with the offer herein contained 
on page 37.

as described {
Please send me particulars and conditions of membership 

of the Television Society.

1Address_____

I desire to enrol as._................ ...................
Associate) and submit qualifications:—

Academic Qualifications....................

Scientific Pursuits------- -----------------

..... .....(Fellow or

APPLICATION FORM.
In accordance with the offer contained 

on page 37 of the issue of “Television" 
for April, 1928,

...........or

The Secretary of the Television Society’,
200, High Holborn, W.C.2.

i
(Stamp enclosed.]

I
ORDER FORM. (Full Nam:)

PLEASE 
WRITE IN 

BLOCK 
CAPITALS.

of...,..
T« Television Press, Ltd.,

26, Charing Cross Road, London, W.C.c.
| Postal Order

I enclose herewith ^ Money Order j for 7/6 in respect of one year's

subscription to " Television," commencing with the_______________
issue.

(Full Pos'al Address) f

.
;..hereby apply

(Oecif-ali n)

to Television Press, Limited, for the issue 
to me of a Constructor’s Sub-Licence 
and agree to be bound by the provisions 
of such sub-licence.
A STAMPED ADDRESSED ENVELOPE MUST BE 

• ENCLOSED WITH THE ABOVE APPLICATION.

Name_____
Address —

t

{Postal and Money Ovdrrs ahouW be crossed *jCo.‘aud Cheques should be made payable 
to Television Press, Ltd.

■ » • M m • a • hb I tmm • mmm • ■■ • m • rm a ■
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:

THE TELEVISION SOCIETY
:: ::

REPORT OF FOUNDERS’ MEETING.

with confirmation of the election of 
the Council and officers of the 
Society.

Mr. Bartlett addressed the meeting 
on the subject of incorporation, and 
it was agreed to accept the articles . 
and memorandum of association 
and to forthwith proceed with the 
matter.

Mr. A. Dinsdale, A.M.I.R.E., sug
gested that applicants for the Fellow
ship who were University lecturers 
should be invited to co-operate in 
the lecture work of the Society.

Mr. J. C. Rennie, D.Sc., A.M.I.E.E. 
said that as the Society proceeded 
there would be no dearth of technical 
papers to be read and discussed.

The Chairman, Dr. Tierney, in 
closing the meeting referred to the 
granting of licences to amateurs by 
the Baird Development Co., Ltd., 
which he had asked should be done. 
He said the Baird Company had 
responded splendidly by granting 
free licences to amateur constructors, 
and many applications had been 
received from amateurs for the 
manufacture of their own apparatus. 
He asked the Secretary to thank the 
Company for all they had done in 
this direction.

THE Hon. Secretary reports 
that all applications for mem
bership are being dealt with 

as quickly as received, which means 
that over one thousand application 
forms have had attention. Many 
Fellows and Associates are being 
elected, the Fellowship representing 
most of the Universities in the 
kingdom. Research papers are pro
mised by leading specialists, and 
many University graduates in science 
have promised help to maintain the 
standard aimed at by the founders 
of the Society.

The educational and the social side 
of the Society’s work will be managed 
by various local committees who 
will undertake the management of 
the public lecture work included in 
the Society’s programme.

In this connection the Secretary 
will welcome communications from 
members and friends interested in 
the work of their own district, with a 
view to the formation of local centres.

justified their individual existence. 
Referring to other criticisms regard
ing the subject of Television, Dr. 
Tierney recalled the famous "S.” 
signal in early Marconi research, 
and the criticisms of that day, and 
indicated that similarly to-day much 
of the adverse criticism presented 
was due to lack of information of 
the trend and the results of recent 
Television research, the critics them
selves in most cases obviously not 
having seen recent results or fully 
appreciating recent achievements.

|

Dr. Tierney’s Speech. 1

So far as he was aware, Dr. Tierney 
said, no society existed solely for 
the study of Television problems, 
at the date of the foundation of this 
Society, and it was essential that 
'ftie Society should concentrate on 
this subject. All would be welcome 
to bring forward their suggestions 
and so add to the sum total of 
ideas, it not being the object of the 
Society to exploit any one system, 
but to afford a common ground for 
the scientist and the amateur to 
meet to discuss research and experi
mentally to test results and ulti
mately advance the art of Television.

Founders* Meeting.

On March 13th, at the Engineers’
Club, Coventry Street, W.C.2, a 
meeting of the founders of the 
Society was held, for the purpose of
ratifying the work of the Executive Xhe Agenda included the Memo-
Committee, elected at the Leeds randum of Association and the
Foundation Meeting. Articles of Association, notice of

Dr. Clarence Tierney, D.Sc., as which had been sent to all Founda-
Chairman of the meeting, referred tion Members. Following the notice,
to certain adverse criticisms as to a further reminder was sent by the
the desirability of forming the Secretary (owing to the importance
Society, some critics considering that of the meeting) requesting a letter
the Society’s objects might well be of approval of the synopsis published,
included in the work of an ordinary in the event of a member’s likely
wireless society, others that there absence. . Many letters of approval
was danger of overlapping with the were received from distant members,
work of other scientific societies. unable to attend,. and members
But men’s memories were short, present at the meeting unanimously
though it should not be difficult to adopted the recommendations of the
recollect the beginnings of other Executive Committee, the synopsis
scientific societies that had entirely referred to being adopted together

Date of Next Meeting.

It was decided that the next 
meeting should take place on the 
first Tuesday of next month, the 
object of the meeting being to wel
come new Fellows and Associates, 
Mr. Mitchell, B.Sc., F.R.Met.S., 
undertaking fully to state the aims 
of the Society; Mr. A. Dinsdale to 
indicate papers required for publica
tion, and Mr. J. Cameron Rennie the 
subjects for technical meetings. 
Further particulars of the meeting 
will be notified to members by the 
Hon. Secretary. •

i
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(A Specially Contributed Article) 

By W. C. FOX
Mr. Fox, one of the first men to have his face televised across the Atlantic, tells, for the 
benefit of readers of “ Television,” some of the experiences he has had in his search for 

scientific adventure, and hoiv he felt when before the Televisor.

with his office in Fleet Street while 
in the air.

It was, too, my first flight, and before 
we landed it was a real adventure.

We left Croydon with Sir Alan 
Cobham, then plain " Mr.,” as pilot, 
on a beautifully clear January night. 
London lay beneath us like a heap 
of glittering gems on a deep dark 
velvet background, while in the west 
there was just visible the red glow of 
the departing day.

As far as the coast conditions were 
perfect, then when over Lympne fog 
began to roll up and it was decided 
we had better land.

A LOVE of adventure is supposed were considered necessary then one
JL\ to be an essential part of the would expect to hear Mars at least!

U. \.make-up of the character of
natives of these islands. It led us to with wireless was to hear American 
colonise and go adventuring all over telephony, when two big electrical 
the world in the old days, while to- companies combined, about 1922, and 
day, with fewer opportunities, it treated some 40 scientific and engin-
seems to me, it has played a very eering people in London to a recep-
considerable part in the development tion of speech from New York. There

was a decided thrill in hearing an

The next adventure in connection

'

of wireless.
There is an adventure in reaching 

out invisibly over the continent of 
Europe and meeting strange stations, 
strange voices and languages. The 
spirit of adventure drives the crystal 
user to one valve because of its 
increased range of reception, and 
then to two and more valves.

During the war everyone had 
adventures, often more than he 
wanted, but when peace came I, 
for one, was faced with the problem 
of how to get further adventures and 
strange experiences; and I decided 
to turn to my boyhood hobbies of 
science and engineering. There is 
always something new being done 
there, and for the man who can 
appreciate it there is a decided spice 
of adventure in this direction.

Favoured by fortune during the 
past eight years, there has not been a
twelve-month when some adventure unmistakably American voice say: 
or other has not come my way.

i

Landing in Fog.
fThe buildings on Lympne aero

drome were all picked out with red 
lights to warn us of the high points, 
while on the ground a big letter T 
was formed with flare lamps, to give 
us the direction of the wind.

Before we finally touched the 
ground I had seen those red lights 
and that T from every possible 
position as Cobham rose, fell, twisted 
and turned in an endeavour to get 
down when the fog, which was 
patchy, had cleared for a moment..

We continued in daylight to Paris 
and tried to fly back to London a 
night or two later, but fog again 
spoiled our attempt and we were 
flying for over an hour above a solid 
“ earth ” of fog. I found it interest
ing, but felt no fear or anxiety as to 
our safety.

I have since been a passenger in a 
King's Cup Air Race machine, when 

flew all day in fog and lost our 
Eventually, when we attempted 

to land in a field, we crashed into a

Mr. W. C. Fox, photographed before the Tele
visor whilst the image of his face was being 

transmitted across the Atlantic. :

” Hello, London ! This is New York 
calling you. It gives me the greatest 
pleasure in the world to be able to 
call you up.”

The First Wireless Telephony 
Experiments.

To begin. In my small town I was 
among the first to hear Melba
broadcast from Chelmsford and to This adventure was, however, 
attend Marconi's first demonstration quite mild compared with one in 
of two-way wireless telephony. Two which I took part some months earlier, we
lorry loads of apparatus were used It was to be the first passenger to be way.
at each station—about 26 miles 
apart—and we thought it wonderful.
If one used as many valves now as

My First Flight.

:
*

carried from London to Paris in an .
aeroplane at night and, incidentally, wood. «It was not nice, and I have 
the first pressman to communicate never liked a fog since.

!

*
I18
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ing one another in a pleasant succes
sion I made the acquaintance of a 
very quiet and unassuming man. It 
was Mr. J. L. Baird.

How I met Mr. Baird.
He first crossed my path 

evening about 1923 when I was
hurrying up to get home after a hard
day's work. He came in to see the
editor, and as the editor had already 
gone I was sent down to deputise.

After the usual formalities he
announced: "I have built a tele
vision apparatus,” with the same
quiet indifference that one would
display if one said ” I have picked 
a penny up in the street.”

I am afraid I was not thrilled, and,
like all pressmen, wanted to know'

Coming ashore after landing on the sea off Blackpool. Another thrill safely ended. One gets so many people 
coming into a newspaper office who
more.

A Forced Landing in the Sea.
Another adventure, also in a 

King’s Cup Air Race, was to land in 
the sea off Blackpool in a supermarine 
flying boat, which for the purposes of 
the race had no wing-tip floats. The keenly to its exhaust note for the

slightest sign of failure to give the 
Savoy Orpheans much attention.

It delayed us twenty minutes while say they have done this, that, or the
it was being repaired, 
eventually took off I was far too

When we other thing, that strange announce
ments have no effect.

interested in the behaviour of that A colleague who happened to be 
with me soon gave it up as hopeless 
and put Mr. Baird down as " another

engine and was listening much too

machine was being used exclusively 
over the land and it was not thought 
they would be necessary.

When we arrived over Blackpool 
we could not find a field large enough 
to land in—our machine was a big 
and heavy one—and as our petrol 
was nearly all used up we had to 
land on the sea. Before we had 
reached the beach our machine, by 
reason of the engine being placed 
high up, had a dangerous list, and we 
were all ready to swim for it if need be.

Other milder adventures were to 
see a cinema entertainment in an 
aeroplane flying over Kent and have 
lunch in a big double-engined pas
senger liner flying over Croydon. It 
was a bitter disappointment, too, 
because although I was enjoying my 
champagne and lobster salad there 
were others who were far from happy, 
and Sir W. Sefton Brancker, who was 
with the pilot, seeing their condition, 
ordered an immediate return to land.

of those mad inventors.” I have
since learned that in another officeI took part in other milder adven- which Mr. Baird visited the editortures after this, such as wireless told his assistant: " There is atransmission and reception on a train madman in there who says he has

travelling to Newcastle from London, invented something. Go in and see
and hearing the first broadcast what he wants and get rid of him,
reception in an aeroplane. but make sure he has no razors on

While these adventures were follow- him ! ”

I
!

!

Broadcasting from the Air.
In the same machine, too, I 

accompanied the Savoy Orphegns 
when they broadcast from the air.

I accompanied them, but gave 
them no attention. For one thing 
they were completely drowned by 
the drone of the engines, and just 
before we were due to start off an 
oil pipe on the starboard * engine 
broke and let all the oil out.

Pilot Lleut.-Col. C. C. Mlnchin (in centre, white hat). Mechanic (extreme left), Mr. Fox (right) 
and friend trying to fix their position after getting lost in fog and crashing into

19
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A Chat in a Teashop.
By great good fortune I did not 

think that, and to discuss the matter 
Mr. Baird and I adjourned to a tea- 
shop. and over a marble-topped table 
we discussed his invention. As a 
wireless enthusiast I wanted to know, 
and Mr. Baird did his best to satisfy 
my thirst for knowledge.

He succeeded so far that he gave 
me enough to write a short paragraph 
drawing attention to what he had 
done.

At that time he was down at 
Hastings. I next met him about six 
months later when he had a labora
tory in Frith Street, Soho, and there 
I first saw his apparatus. It was 
weird and wonderful, and to see it 
was in itself an adventure.

Weird Apparatus.
As an amateur mechanic I was 

amazed at what he had improvised 
out of the most unpromising material.
String, cardboard, and pieces of 
rough wood with Meccano parts; 
bits of bicj'des, and strange scraps of 
Government surplus stores all com
bined to make the television machine 
which introduced me to television as 
a visual fact.

When he started it up I expected 
to see the whole crazy contraption 
fly to pieces, or else go up in a flash 
of blue flame as its wires fused!
Nothing happened beyond a grunting The next time I visited Baird he 
and groaning as the various ill- took me into a nearby room and
assorted pieces worked together. introduced me to a small box, in one
After adjusting a number of rheo- corner of which the image appeared,
stats, some of which were on the This was only connected by cable
other side of the room and controlled with the transmitting apparatus, and
by long wriggling pieces of rod, Mr. it proved the soundness of his method
Baird said : " Now look in there and of synchronisation. When the two
I will put my head in front.” pieces of apparatus had settled down

I watched, and sure enough when to their job the image was steady,
he had threaded a perilous way to the There was no “ hunting " for it by
other end of his apparatus I saw a varying the speed of the receiver in
pale mask of a face appear floating, as an endeavour to keep pace with the
it were, on a whirling black back- transmitter. They followed each
ground. other as faithfully as a man's shadow.

On that crude apparatus I saw the 
first wink and other facial movements 
transmitted by television.

It was in Frith Street that 
Mr. Baird subsequently gave his now 
historic demonstration of television

rformed such 
don, Surrey ;Mr. J. L. Baird seated before the 2 kw. amateur wireless transmitter which pci 

yeoman service In the recent transatlantic experiments. The station is at Couls 
Its call sign is 2 KZ, and Its wave-length Is 45 metres. Television transmissions may some

times be heard from this staUon after midnight.

explained inside I triedTo entertain 
the overflow on the stairs. There 
was nowhere else he could put them.

“ A Matter of £ s. d.”
While the demonstration was on we 

were afraid all the time someone would 
get caught up in the “ machinery " 
or get a nasty shock, but nothing 
happened, and for the first time I 
heard the remark, made by the late 
Mr. Sanger Shepherd: “He has got 
it. Development is now purely a 
matter of £ s. d.” That gave me a * 
real thrill, for this was the birth of 
a new branch of science, and -I was 
present.

In Frith Street Mr. Baird spent his 
time, it seemed to me, between giving 
demonstrations to.doubting Thomases 
(some of them could not see wood for 
trees, and, it seems to me, would if 
they dared question the truth of 
broadcasting) and keeping his accu
mulators up to standard. They were 
the worry of his life, for, having little 
capital, he could not afford expensive 
apparatus and had to “ make do " in 
a number of ways.

Mr. Baird Demonstrates.
I was genuinely surprised, and in 

view of the crudeness of the apparatus 
that had produced such a result, I 
was convinced that he had the 
method upon which true television to forty members of the Royal Insti- 
would be built. tution on January 27th, 1926, images

A steam engine built on such lines of the faces of members being sent 
would blow up; a wireless apparatus from one room to another.

The small party he had expected 
turned out to be about six times the 
size of the available accommodation, 
and while he demonstrated and

would not even howl; while a cine
matograph, perhaps the most nearly 
related, would certainly not produce 
moving pictures.

20
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Motograph House saw, too, the 
successful transmission to Glasgow.

Serious long-distance wireless tests, 
too, were started here. I, as an 
outsider, was content to watch 
developments and offer to the press, 
when circumstances seemed to war
rant it, a short story of what had 
occurred or was happening.

I never realised whither the road 
was leading or that the culminating 
adventure was, as far as I was 
concerned, to have my face sent over 
the Atlantic to be recognised in New 
York. That it proved such an 
adventure was, for me, but another 
kindly turn of fortune's wheel.

Televised Across the Atlantic.
It is strange, too, that the next 

move of the growing company—to 
Long Acre—should be marked by 
another step forward. What will 
follow ?

I went to Long Acre to “ see the 
fun " in the same cheerful spirit in 
which from time to time I have

Watching Progress. always " dropped in ” on television. 
A pleasant chat with some congenial 
spirits on wireless or television prob
lems, the inspection of some new 
pieces of apparatus or half-completed 
experiments was all I expected. In 
fact I was engaged in this very 
pleasant way of passing the time 
when Mr. Baird approached me and 
asked me if I would care to be a 
subject.

I assented with somewhat the 
same feelings as one responds to a 
dentist’s attendant when asked to 
“ Step this way, please.” I was 
not afraid. I was prepared to 
make some sacrifices; but was not 
prepared for the sensations which I 
experienced. One could be excused 
for thinking I was hardened, blas£, 
and bored, but television made me 
feel more uncomfortable than any of 
my other adventures.

Television Fright.
When I sat down my lips felt like 

•stable doors badly hung on rust- 
bound hinges. My eyelids felt like 
cellar flaps, and my ears seemed 
to have grown enormously and to be 
flapping about like an elephant's; 
while every movement seemed to go 
jerkily and not at all in the smooth 
way which one expects. It was a 
clear case of television fright.

I think Mr. Baird must have 
realised this, for he began to address 
me in the broadest Scotch and made 
such queer noises that I had to laugh. 
After that laugh all went well, and 
I was at home again. The half hour 
transmission passed like five minutes. 
I could not realise that through 
that shimmering little window into 
which I had been looking my face 
was being sent to America. It did 
not seem possible. Even later on in 
the day, when I learned I had been 
recognised in New York, a sense of 
unreality still hung over it.

All the same, television has given 
me a thrill which nothing else yet has.

All the same he contrived to do a 
little development work, and when 
the time came to move to Motograph 
House, St. Martin’s Lane, it was 
marked by a decided improvement 
in the image obtained, both as regards 
size and by the first appearance of true 
detail. There he gave further and 

demonstrations.more convincing 
People recognised one another when 
they were transmitted, and the re
ceiver and transmitter were separated 
by a greater distance than had been 
possible at Frith Street.

Motograph House saw the birth of 
noctovision, and to me it savoured of 
”, black magic ” and the supernatural 
to sit in a room in which one could 
not see one's hand before one’s face 
and yet be told of every movement of 
one’s head and face. It was even 
more remarkable to have the room 
filled with a dense impenetrable 
chemical fog and yet see through it 
by the apparatus as though it were 
broad sunlight on a clear summer day.

r
mlh:

SSIffl*:*

THE CONTENTS OF THE
MAY NUMBER

will include constructional details 
of a Simple Televisor divided into

TWO SEPARATE MACHINES '
(a Transmitter and a Receiver)

together with details on 
METHODS OF SYNCHRONISMMrs. Howe, wife of on American Journalist, the first woman to have her 

This photograph was taken whilst the transmission yvas 
actually taking place.

Seated on the left: 
image televised across the Atlantic. '
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Concluded from our March issue.
ADJUSTMENTS AND

EXPERIMENTS.
By Our Technical Staff.

"FT is proposed in this issue to give placed behind the spiral disc so as to
I hints on the operation of the focus the image of the filament on to

Televisor " described in last the cell. The arrangement is shown 
month’s issue, but before doing so diagrammatically in Figure 1, and it 
certain improvements, mainly in the will be found to be very much better
optical system, will be described and than a concave mirror. The lenses
explained. In another article in this% should be four to five inches in 
issue a specially developed amplifier diameter and should have a focal 
is described which enables the H.T. length of about seven inches, 
voltage required to be reduced to 250.

As original^ designed, the optical attention is the provision of some 
system consisted simply of a concave suitable screening for the projector
mirror placed behind a 400 watt lamp, as the light is very brilliant,
projector lamp at such a distance that 
an image of its filament was reflected 
on to the selenium cell.

Now the main disadvantage of this 
method is that the ordinaiy cheap 
concave mirror is not perfect, and con
sequently the image of the filament 
formed by those rays which pass 
through a given aperture in the spiral 
•disc is not in the same position as the 
image formed by rays passing through 
-any of the other apertures. Hence if 
"the spiral disc be slowly rotated the 
image of the filament will be seen to
wander within quite wide limits across and in addition to being very trying 
the face of the cell, and, in addition, to the eyes, it will mask the dim light
there will be noticed a fleeting and 0f the neon tube. Any simple con-
less brilliant image whose motion is trivance of box form made from sheet 
in a vertical direction. This latter is tin or cardboard is suitable, but if the
formed in the same way as the image latter is used plenty of space must
produced by a pinhole camera, the

This concludes the suggested im
provements to the original design, so 
that a few practical hints on operation 
may now be given.

Cutting the Stencils.
When considering objects the 

shadows of which are to be trans
mitted, simple stencils which the 
amateur can cut himself out of thin 
cardboard are perhaps the best with 
which to commence experiments. A 
very useful and instructive one is the 
letter H, and the cutting of such a 
stencil will be described in some 
detail.

As each of the square apertures in 
the spiral disc moves on a circular 
path, the limbs of the H will be 
curved in corresponding arcs, so the 
stencil must be cut accordingly (see 
Figure 2). Thin card or copper foil is 
suitable, and the material can be cut 
with a sharp penknife. It should 
preferably be coated with dead black 
celluloid paint after cutting. It is 
desirable to leave a small strength
ening web in the centre of the hori
zontal crossbar of the H, as shown at 
a, Figure 2.

Correcting Image Reversal.
While on the subject of stencils, 

it should be mentioned that the 
image formed by this simple tele
visor may be described as a " focus
sing screen ” image. That is to say, 
like the image seen on a camera 
focussing screen, it is upside down. 
Now, in the transmission of the 
shadow of the H 'stencil this defect 
will obviously not be very apparent; 
but the amateur should bear this fyct 
in mind when constructing on the 
same principle stencils for the letters 
T, E, F, G, etc. The experimenter

Another point which will require

:L
<-----

(
<----- - -S

c
How the stencil is prepared. The radii S 

and R start from a common centre.

be allowed, because a great deal of 
" pinhole " in this case being one or heat is radiated from the lamp. In
•other of the square apertures in the any case some ventilation is advisable
spiral disc. as a protection to the lens.

An additional refinement would be 
to substitute for the stencil holder (the 

This difficulty may be largely over- holder for the object whose shadow is
•come by using a pair of exactly similar to be transmitted) described in last
converging lenses, either piano- or month's issue a " Bulldog" paper
bi-convex. One of these is placed clip screwed by one arm to a wooden
between the projector lamp and upright. This enables the stencil to
spiral disc so that the filament is at 
its principal focus, while the other is

New Optical System. '

be adjusted in position so that the 
best results may be obtained.

' s
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may perhaps care to try the effect of the appearance of the bright field of
focussing the received image on to a view at the receiving end is examined
ground-glass screen by means of a while the spiral disc is being speeded
converging lens. The resulting image up. The faster the latter is run in
will then be erect, but brilliance will relation to the speed of the interruptor
be lost. the more will the field of view

... .0 resemble a chessboard arrangement,Working Adjustments. and this can only be count6eracte(j
Having made the stencil, it should (i.e., so that the field is uniformly

now be adjusted in its holder, the bright) by increasing the speed of the
projector lamp being switched on so interruptor. 
that the shadow is thrown on to the 
spiral disc. The latter is then slowly 
rotated by hand and the passage of 
the square apertures over the shadow 
observed; the outermost aperture 
should trace exactly the outer vertical 
limb of the H, and the stencil should 
be adjusted until this is the case.
When this has been achieved the 
innermost aperture should trace over 
the inner vertical limb, while the 
remaining light apertures should pass 
over the horizontal limb one by one, 
if the stencil has been cut accurately 
and the light beam is truly parallel.

The interruptor disc should then / 
be started, and about 30-50 volts &Ram projector lamp 
switched on in series with the 
selenium cell. The filaments of the 
amplifier should then be switched on.
Switch off the projector lamp and 
adjust the filament rheostats so that 
the amplifier does not oscillate.
Oscillation is indicated by the neon 
tube, which will suddenly light up 
very brilliantly. Should this occur 
the last valve should be switched off, 
or it may be seriously damaged. The 
other filaments must be reduced in 
brilliancy before again switching on 
the last valve.

image of the letter H. It will be 
observed to shift in the direction of 
rotation of the spiral disc to quite 
noticeable extent, often as much as 
half an inch, while at the same time it 
broadens out.

In addition it will be noticed that 
whereas, at slow speeds, the upper 
and lower edges of the horizontal 
limb were sharp and well defined they 
now shade off gradually, while the 
whole broadens out considerably to

a

4

On the other hand, the faster the 
spiral disc is run the greater will be 
the number of complete pictures 
transmitted per second. That is to 
say, there will be less flicker. Thus, 
for a given speed of the interruptor 
disc there is a best speed for then

m. TWO SIMILAR CONVERGING
lenses

FI r«r^2)
\/

SELENIUM CELL

INTERRUPTER
•I

P =fyoy/te] Lil 
BONO 4v motor

Plan view of the Simple Tele
visor showing the details of the 

revised optical system.

Focussing the Projector Lamp.
Having stabilised the amplifier, 

the description of which appears 
elsewhere in this issue, switch on the 
projector lamp and see that the image 
of the filament remains on the cell

SPIRAL 
'DISCh

perhaps more than twice its original » 
width.

It is impossible in a single article to 
deal with all the possibilities of this 
little machine, or with all the experi
ments that can be performed with it. 
Enough has been said, however, to 
show the enormous scope there is for 
the amateur experimenter to modify 
or to improve the apparatus in 
accordance with the indications re
sulting from his own research.

spiral disc. This best speed is a 
during the whole time of illumination compromise between the two extreme 
of both the vertical limbs. While this 
is the case the neon tube should light 
up, but should remain dark when no
light is falling on the cell. Once this which, limits the speed of both the 
condition is attained the motor driv- spiral disc and the interruptor, and
ing the spiral disc should be switched that' is the lag of the selenium cell,
on, and the speed adjusted by the 
'rheostat until the image of the Ii is 
formed clearly and distinctly when 
the neon tube is looked at through 
the spiral disc.

It is necessary for the interruptor 
disc to be run very fast so that the 
picture has as fine a " grain ” as 
possible. This will be more readily 
grasped if the stencil is removed and

conditions—a fine grain and a com
plete absence of flicker.

There is also a further consideration -

This can be easily demonstrated. 
Keeping the frequency of interruption 
constant, speed up the spiral disc 
and watch the horizontal limb of the/

Full size Blue Prints of the discs described in our last 
issue are still available, price 2/-; post free.

23\
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By JAMES B. ELMORE
We describe below an amplifier suitable for use in conjunction with the Simple Televisor described in our last issue. 
This has been tested by our technical staff. Since the publication of our last issue, further development has made 

possible a considerable reduction in the value of the H.T. voltage required to operate the neon tube.

\;}

T probably came as a happy sur
prise to many of our readers that 
the very familiar low-frequency 

amplifier figures in the apparatus 
necessary for television. At first sight, 
however, the actual part it played 
must certainly have been rather a 
matter for conjecture. Everyone 
would be quite at home when associa
ting a low-frequency amplifier with a 
wireless receiver, but in connection 
with the new science of seeing elec
trically there was good ground for 
being puzzled.

Nearly every possessor of a wireless 
receiver, at least those who have had 
to visit their local dealer to purchase 
replacement valves, knows that a 
wireless set usually embodies high- 
frequency stages, a detector stage, 
and one or more low-frequency 
stages. It is with this last part of the 
wireless set that we are now con
cerned. As the description implies, 
these stages deal with the lower 
frequencies ; or, in other words, those 
impulses which are within the limit 
of audibility. This means to say 
that if one placed a pair of telephones 
in the plate circuit of the valve we 
should be able to hear sounds either 
iir the form of music or speech accord
ing to the type of sound which was 
being passed through the amplifier.

Outside the Limit of Hearing.
Sound as translated into wireless 

impulses is transmitted through the 
ether outside of the limits of audibil
ity. The feeble oscillations which are 
collected by the aerial pulsate very 
much more rapidly. For example 
these pulsations, in the case of 2LO,

I are 830,000 per second. This high piano scale this would be roughly D'
speed frequency is known as high- —the second black key above the C
frequency ; such rapid vibrations are one octave higher than middle C.
outside the limit of human hearing. When referring to our wireless set 

Speaking in the^general way, the ' we saw that the low frequency side 
human ear responds to a frequency dealt with a very wide frequency

band between 25 and 14,000 vibra- band; from 34, perhaps a little below,
tions per second. These audible up to 10,000 vibrations per second,
sound vibrations are interpreted by In television low-frequency amplifi-
our sense of hearing as familiar sounds cation is confined withii^ very narrow

limits. So far as this goes we are 
able to sacrifice certain points in the 
design which, were the amplifier 
destined for a wireless set, we could 
not well afford to do. But it must not 
be understood that because the 
amplification is within a narrow and 
prescribed limit we shall be able 
to play fast and loose with the design 
of an amplifier for such apparatus as

I

of musical instruments and human 
voices.

In the case of the well-known 
pianoforte, its frequency band extends 
from 32 to 4,096 vibrations per 
second. So far as our wireless set is 
concerned the low-frequency side 
deals with vibrations from about 30 to 
10,000. Over this band are located 
the sounds we hear emanate from our .
loud-speakers. Therefore, in writing the Simple Televisor described in this 
of low-frequency amplification we do an^ our previous issue. Just as in 
not refer to something intangible, but wireless, we must beware of mcor- 
rather to a very commonplace matter porating in the amplifier poor

ponents. Therefore exercise similar 
care in the choice of the low- 
frequency transformers for your 
televisor amplifier as you would if 
about to build an amplifier for 
adding to a crystal or one-valve set.

com-
with which we can all feel at home.

A Frequency of 600 per Second. 
It has often been heard that some

possessors of wireless sets have 
expressed the wish for stronger 
signals at their loud-speakers. It is 
not quite clear with everyone that 
the desired increased amplification is

The Importance of the 
L.F. Amplifier.

As you have experienced with some 
only obtainable by the addition of a types . of transformers, there is a
further stage or stages of L.F. ampli- peculiar tendency for certain notes
fication. Radio, or high-frequency to be brought out more prominently
amplification adds range ; L.F. adds than any other. Mark you, such a
volume. resonant peak must be very strongly

When we come to television we marked or it is only apparent to the
again deal only with low-frequency highly-trained musical ear and to
amplification. The actual vibration very delicate testing instruments. It
or more accurately the frequency is said that the human ear is not
at which we amplify is 600. On the capable of detecting anything less

i
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than a 10 per cent, variation in sound 
intensity. While the ear may be 
unresponsive to this degree, may the 
same lack of sensitivity be equally 
true of the eye ?

Should you see a letter distorted, 
or \vhat would be a more accurate 
word, twisted, would the average eye 
detect or spot such divergence from 
the original ?

Is it to be decided that the eye is 
more trained than the ear or that the 
eye is less sensitive than the ear ?
We think that present readers will all 
agree that the eye is far more diffi
cult to deceive. On this account, 
therefore, it is clearly very important 
that the low-frequency side of our 
Simple Televisor is not to be over
looked as being of little consequence.

The true state of affairs is rather tremendous and unceasing howl re- 
to the contrary. Extremely sharp warded our labour. This was all
resonant peaks may perform all too disappointing. Most of us wisely
manner of tricks with the image seen gave up the endeavour to obtain
in your Simple Televisor. It is desir- satisfactory results from the arrange- 
able to employ a group of low- ment and lived in hopes of some
frequency transformers which have improvement taking place which 
flat amplification curves. We use the would enable us to enjoy without
word group, for indeed we have to tears ail the amplification we required.

Consider then, that our Simple 
Televisor calls for three or four 
stages of L.F. amplification which 
must function without howling, 
whistling, or distortion.

It is not required to solve the 
problems which we encountered in 
those early days. Valves have im-

In the early days of broadcasting proved beyond recognition. L.F. 
many of us wishing to run a battery transformers which are available to- 
of loud-speakers resorted to three day bear no resemblance to those 
stages of transformer-coupled L.F. types which we were compelled to 
with very little success. The absence employ two or three years ago. The
of suitable valves, to mention only builder of the Simple Televisor will be
one point, brought many complica- able to succeed here where in the past
tions our way which were not easy of he was certain of being ill-favoured
solution. It was found that immedi- with failure

Another view of the amplifier showing more clearly the angle at which the 
L.F. transformers are set.

mind, any one of you will be able to 
tackle the construction of an amplifier 
suitable for use in conjunction with 
his television apparatus. Such an 
amplifier we now propose to describe.

Whereas in the case of our wireless 
set the low-frequency amplifier passes 
on impulses which the loud-speaker 
translates into music and speech, in 
your Simple Televisor the impulses 
passing through the amplifier are fed 
into a neon tube with the intention of 
providing the light. For this purpose 
we must set out to design an amplifier 
which gives maximum amplification 
without any difficulties which may 
upset the perfect functioning of the 
final portion of the apparatus.

Avoiding L.F. Oscillation.
As you will gather by a little 

thought, inefficient design would not 
result in a consistently good perform
ance. By way of illustration we may 
refer to the presence of L.F. oscillation 
which is caused by battery-coupling 
and stage interaction. '1 his causes 
the neon tube to light up steadily 
and brilliantly.

The avoidance of oscillation is 
most important. It is probably 
more important to steer clear of it 
than to set out to achieve that for 
which we aim in the design of an 
amplifier for addition to a detector 
stage. Therefore, one’s first considera
tion is to choose a group of L.F. 
transformers which will work together 
without L.F. oscillation. Trouble of 
this kind is readily distinguished. 
Interminable fowling and whistling 
on test is a sure sign that your 
amplifier suffers from L.F. oscillation, 
the cause of which is most likely due 
to the fact that the transformers you

use more low-frequency amplifica
tion in television apparatus than we 
do in our wireless set. This, if not 
for any other reason, calls for great 
care in the selection of the individual 
components in a television amplifier.

1

Three Stages Necessary.

With these preliminary remarks inately upon switching on only a

The layout ,°*|^®pJ|™P*gQdenser^ar^a*raiiged^^oss*the M^°tcns\ontaVpln'j;8t.C<* ** V
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have chosen to employ do not work 
in harness.

Before aiming for maximum ampli
fication strive for stability. When you 
have obtained this, then you will be 
able to satisfy your main object— 
that of securing the highest degree of 
amplification from the least number of 
valves and transformers.

Many of you are wondering what 
the duty of a L.F. amplifier is in 
television apparatus. Very briefly it 
amplifies the converted light impulses 
so that we are able to use the 
characteristic glow-discharge of the 
neon tube.

systems call for more care in construc
tion and design than the arrangement 
described in this article. More than 
two stages of R.C.C. call for very 
special arrangements which we feel 
would be better dealt with on a 
future occasion.

recommended by the plan views 
given in the illustrations. Otherwise, 
you will be faced with curing L.F. 
oscillation, which is not an easy 
affair. Place the transformers 
exactly as they are shown in the 
photographs and screw them down on 
the baseboard at the angles pre
scribed.

For the sake of convenience one 
may use a wire such as " Glazite,” 
which is sold covered with insulation, 
or employ " Junit.”

Our injunctions on the question of 
mounting the transformers also apply 
just as much to the wiring itself. 
Back-coupling, besides taking place 
because of magnetic fields linking up, 
is very often traceable to interaction 
between adjacent wiring. As far as 
possible follow the course of each wire

:
i

Immediate Success Assured.
Our object in choosing the amplifier 

published in this issue was to ensure 
immediate success. We believe that 
every one of our readers would, by 
far, prefer to turn his attention to 
experimenting with the actual tele
vision side of it rather than to devote 
time and energy to getting the 
amplifier to work, while the remaining 
part of the Simple Televisor lay idle 
on the bench.

i

Neon Tube in Place of 
Speaker.

After the image, or letter, as it 
happens to be in this instance, has 
been explored by one aperture in the 
" exploring " disc the reflected light 
is directed on to the selenium cell 
which has the property of converting 
the light rays converging upon it into 
electrical vibrations. These vibra
tions have the same characteristic as 
a note of the piano before it is trans
lated into sound by our loud-speaker. 
Such vibrations or impulses the 
amplifier can deal with very effici
ently, as you know. Remember, it is 
this simplicity of operation and 
simpleness of essential apparatus 
which, on the one hand, is your 
assurance of success, and, on the other, 
the great fascination of the Baird 
system of television.

After the converted light impulses 
have passed through the numerous 
stages of the amplifier until finally 
reaching the anode circuit of the last 
valve, nothing takes place which in 
any way is any more mysterious than 
in your wireless set. At this point of 
television apparatus, however, in 
place of the loud-speaker or head
phones, we have a neon tube.

The Simplest L.F. System.
Is- it not all very fascinating ? 

With such equipment who among you 
could not be assured of certain 
success ?

The more experienced experiment
ers to be counted among our many 
thousands of readers will be able to 
proceed with the construction of a 
suitable amplifier without further 
assistance. They will know by past 
efforts what is required. We ask 
them to follow the design they fancymm
capacity coupling may make its appeal 
to them or, alternatively, a combina
tion of transformer and R.C.C. These

i

: A plan aspect showing the baseboard layout. It is Important to follow this closely as any 
modification-may result in Instability. Across the centre L.F. transformer is connected the

,000 ohm resistance.

In the Simple Televisor Amplifier extremely carefully so that your
we have three transformer-coupled amplifier becomes a duplicate of the
stages of low-frequency, arranged so original and published design. By so
that it is connected direct to the doing you are certain of avoiding any
selenium cell on the input side and to difficulties,
the neon tube at the output end.
Terminals are provided where battery 
leads are necessary; their disposition
should be that which is laid down in made with consideration of the fact
our illustrations. The same remark that the more wealthy will make use
applies most emphatically to the of a large power valve output such
placing of the transformers and the as the 040, where many will by force
direction taken by the wiring. of circumstances rely upon a power .

Our previous references to L.F. valve of the L.S.5 or D.F.A. class,
oscillation now begin to have their Under our heading of suitable valves
bearing. Great care in layout is not will be found the necessary terminal
essential when up to a pair of trans- modifications for which different
formers is being used. Interaction is valves will call in order to gain
not often encountered; three stages, maximum overall efficiency,
however, demand different treatment. The value of high-tension current 
Unless you have had previous experi- and grid-bias required are also fully 
ence with multi-staged L.F., adhere covered under the appropriate head- 
very conscientiously to the layout ings.

4Choice of Valves.
Our choice of transformers has been

■$k\

■m

r *
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2There is a very important reason 
for the use of power valves of the 
types enumerated in our list of 
recommended valves. Referring once 
again to the familiar wireless set, it is 
usual to employ a general purpose 
valve for the first L.F. stage and 
follow it up with either a small power 
valve or a super-power valve. In 
most cases such an arrangement will 
supply all the power the average 
listener requires, but more signal 
energy than this is required for the 
successful operation of the Simple 
Televisor.

Therefore, we make use of power 
valves with a larger grid base ; these 
valves are capable of handling greater 
signal voltage without overloading. 
Do not attempt to operate your 
Simple Televisor with valves other 
than those which we have specified. 
Otherwise you are certain to meet 
trouble in the form of overloading 
with consequent distortion.

Two Last Valves in Parallel.
So important is it to avoid over

loading that the Simple Televisor 
amplifier incorporates two valves in 
-parallel at the output. By this means 
it is possible to feed almost double 
the energy into this last stage without 
any fear of overloading, 
diagram shows, the anodes and grids 
of V.3 and V.4 are connected.

There are very few points in the 
construction of this amplifier which 
will present any difficulties to readers. 
Reference to the theoretical diagram 
shows that a resistance to the value 
of 100,000 ohms is connected across 
the secondary of the second trans
former. This is included to ensure 
stability in all circumstances. Such 

■ a resistance, complete with holder,

is marketed by Dubilier and is 
obtainable from any wireless dealer.

It will also be noted that a fixed 
resistor is connected in series with 
the negative filament of each valve. 
The correct values are to be found 
in the list of valves. Those used 
in the original amplifier are marketed 
by S. S. Bird & Co., Ltd., under the 
trade name of “ Heavy Duty Resis
tors,” and are also to be obtained 
from your usual dealer.

Valve-holders may be of the 
standard type, but do not be tempted 
to incorporate makes other than 
well-known products sold under 
brand names.

the information of our readers the 
makes used in the original amplifier 
are manufactured by R. I.-Varley— 
the first two being of the Straight 
Line type, while the third is a stan
dard Multi-ratio.

Valve Combination for Six-Volt 
Accumulator.

V.l.—P.M.6 (Resistor 4 ohms) or 
D.E.5 (Resistor 4 ohms).

V.2.—P.M.256 or D.E.5A (Resis
tor 2 ohms).

V.3.—D.F.A.7 or L.S.5A (Resis
tor 1 ohm).

V.4>—D.F.A.7 or L.S.5A (Resis
tor 1 ohm).

Should you refer to the valve 
makers’ characteristic curves for the 
above valves it will be noted that 
more than the normal 120 volts H.T. 
is required. In point of fact all 
the H.T. above 200 volts will give 
improved results. The values given 
in the following table are as recom
mended by the valve makers and 
should be adhered to as closely as 
possible.

Benjamin 
chosen for the published design; 
Lotus or Pye would be just as 
suitable.

were

Details of Layout.
The photographs show the dis

position of the respective components 
and readers should be able to proceed 
without any hesitation. Our photo
graphs do not show any cabinet, 
but, while at the point of going to 
press, we understand that one 
suitable for the purpose is in 
production by Cameo. Whether 
or no a cabinet is necessary each 
should decide for himself. Of course, 
once the amplifier has passed a 
preliminary test, a cabinet would 
keep dust from settling on it and
protect the apparatus from acci- As a rather high value of high- 
dental damage. tension current is used in television,

It is not important to solder ; you more than usual care should be 
will find that the components in the exercised when attaching or changing
published design allow the wires battery leads. With this in mind,
to be connected either by soldering builders of this amplifier are advised 
or by the use of terminals. The to use the Belling-Lee insulated type
theoretical diagram shows the exact of terminal. Lisenin wander plugs
terminals on the L.F. transformers were employed for the grid-bias and 
to which connections are made. For H.T. leads. .

High Tension Values.
H.T.+ tapping No. 1 feeding V.i 

and V.2, 125-150 volts.
H.T.-f- tapping No. 2 feeding V.3 

and V.4, 200-300 volts.

As the

• HT-M

HT + 2 
OUTPUT 

"To Neon 
Tube

Br. S24 l6
CD

3 o ->CD
CD

INPUT
from

Selenium

o CDO8 O

-3CD VI V3 V +e ==4MfdJL 3 
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The complete theoretical diagram of the amplifier showing exact connections ' ■ i
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Grid Bias Valves. Technical Notes>♦♦<:
{continued from page 14)- 

By carefully choosing the position 
of the lamp the spot of light coming 
through the lens 3 can be arranged 
to fall on the same bit of the object 
as the cell is seeing through lens No. 2. 
Lens No. 3 moves downwards at 
exactly the same rate as lens No. 2, 
so that the spot of light will move 
downwards at the same rate as the 
exploration takes place.

G.B.I.—7 to 9 volts. 
G.B.2.—18-24 volts. 
G.B.3.—From

:i The Constructor
and the

I Experimenter 
♦

♦

:volts,100-300
according to the value of high tension 
used. We recommend the value of 
250 volts H.T. when the grid-bias 
value should be approximately 100.

:
♦♦

By “ Ruminator.”An Important Note.
One little point which occurs to 

us is the temptation to experiment 
with grid-bias values. Most of us 
make adjustments while our sets 
are in operation. While this is 
not a good practice, the compara
tively low H.T. voltages applied to a 
receiving set, result in scarcely no 
harm being done to the valves. The 
same does not apply to television 
amplifiers, however, and if it is 
thought necessary to make any adjust
ments to the grid-bias, switch off 
the filament current by means of the 
L.T. switch. That this should be 
made a regular habit cannot be 
stressed too greatly. To remove the 
bias on the grids with a high value 
H.T. on the anodes will seriously 
damage the valves. The switch 
in question is made by Igranics.

Testing the Amplifier.
The long-forgotten crystal set will 

provide a useful means of testing this 
amplifier for stability should it be 
necessary. If you have followed the 
published design such a test need not 
be made. For all that, it is quite 
within reason that many readers will 
prefer to put the amplifier through a 
preliminary test. All that it would 
be necessary to do in this event would 
be to link it up with the crystal set 
in the ordinary way. Do not connect 
a small loud-speaker to the output 
terminals ; it would probably suffer 
some damage from the tremendous 
signal voltage which this amplifier 
wfil deliver.

HERE are two essentially 
different types of amateur. 
The first, and perhaps the 

most general type, comes under the 
heading of the constructor. It is the 
constructor who provides the back
bone of the present amateur wireless 
industry. For him the chief joy in 
wireless is the building up of a set. 
He delights in the handling and 
gradual building up from indiscrim
inate parts and crude shapes of 
ebonite, the beautiful finished set, 
resplendent with brass terminals, 
highly-polished panels, and glittering 
dials. The actual working of the set 
is a secondary consideration. He 
forms a direct contrast to the experi
menter.

T Determining Correct Positions.
The positions of the object, selenium 

cell, and the lamp could be explained 
in terms of solid geometry, but a 
simpler way of defining them would 
be to place your eye in the position of 
some particular bit of the object and 
look through the lens 2. The selenium 
cell is placed in some position so that 
you can see it through the lens No. 2, 
and then without moving your eye 
you look through lens No. 3 and place 
the lamp in some position in which 
you can see it. As your eye takes the 
place of only a very small portion of 
the object this one test is not enough. 
The eye should be moved downwards, 
say, to the bottom of the object, and 
the disc moved until the selenium 
cell is visible through the lens 2. In 
this position it is necessary that the 
lamp also should be again visible 
through the lens 3, and it will be clear 
from the geometry of the system that 
this result can only be achieved if the 
lamp and the selenium cell are both 
at the same distance from the object.

The apparatus of the true experi
menter is invariably the very reverse 
of a thing of beauty. Globules of 
sealing-wax, nightmare cobwebs of 
tangled wire, indiscriminate slabs of 
raw unfinished woodwork, usually 
comprise his workshop. No sooner 
has he assembled one of his contrap
tions and obtained from it a few 
results than it is pulled down to give 
place to another erection.

For him the results are the primary 
object. On the other hand, he often, 
in his eagerness to achieve immediate 
results, defeats his own end. His 
ideas may be thoroughly sound, but. 
they become invalidated by the 
crudity and makeshift nature of his 
apparatus.

Dividing up the Image.
The lenses in the disc are arranged 

spirally so that the selenium cell sees 
one particular strip of the object 
through lens No. 2 and sees another 
strip through lens No. 3, the second 
strip lying closely against the first 
strip, and it is this lateral displace
ment of each lens with respect to the 
one ahead of it that requires the 

Somewhere between the two, be- lamp C to be placed somewhat to one 
absolute stability with more than tween the whole-hearted constructor side of the selenium cell, 
two stages of transformer-coupled and the whole-hearted experimenter,
L.F. Therefore, adhere to the pub- lies the desirable via media along stationary, and the movement of the 
lished design, which, by the way, which success is to be achieved. light-spot is caused by the movement
has been connected to a simple ___„________ _, , , . of the lens 3 which lets a beam ofcrystal set to confirm its stability of wh™ attentionh producing a *ro"Sh jt' 14 foIlows' ‘heref°£
extremely ap^opSettt / to g-jj HZgSfZSgSHZ
from the selenium cell is approxi- ‘^ aU> the whole object, si that a part of
mately crystal strength. If stability ^ • the disc itself is strongly illuminated,
is obtained in these circumstances, He who, on the other hand, con- As this part of the disc is facing the 
one is certain that it will function centrates entirely upon results, forgets selenium cell, it must be painted dull
equally efficiently in your Simple that results are impossible without black, so that no light is reflected from
Televisor. adequate and efficient apparatus. it on to the selenium cell.

Remember, it is not easy to obtain

In this scheme the lamp remains

!

28
?

!

• - ■in



1—

TELEVISION April 1928

This article gives some interesting information about neon tubes and their function in Television apparatus.

OUBTLESS many readers of 
our last issue came across for 
the first time a printed refer

ence to a “ neon tube." It is quite 
possible, however, that a majority 
had heard of neon tubes before it 
was informed that such a device is 
needed for televisors. Most of you 
who have visited London will have 
marvelled at the wonderfully brilliant 
signs which are to be seen in all the 
main thoroughfares.

Have you not stood in the centre 
of Piccadilly Circus and remained 
spellbound before such a wonderful 
sight as is to be seen there every 
evening after the sun has gone down ?
Signs radiating in all colours of 
the rainbow, above your head and 
on every side. In the main these 
picturesque signs are made possible 
by the neon tube. There you see them 
made in endless designs, illustrating 
this, that, or the other product.

D plunger and that such variation was 
gradual and not spasmodic or jerky.

Present readers will therefore 
realise that in the neon tube we have 
a very familiar device after all.

more than a month ago you would 
have considered as nothing more or 
less than utterly ridiculous ; and yet 
to-day you are in the wonderful 
position of being able to show your 
family and friends the initial steps 
towards that degree of success which 
Mr. John L. Baird reached in his • 

. recent achievement of bridging the 
1 Atlantic with his telev’sion apparatus.

This sounds almost too magical; 
for all that, it is a definite fact. 
The neon lamp gives the light at the 
receiving side, if one may use that 
expression in the case of the Simple 
Televisor which the technical staff 
of this journal has built and described 
for the benefit of its readers.

CONGRATULATIONS FROM A 
PROMINENT ENGINEER.

The Value of Threshold 
Voltage.

Elsewhere in this issue the con
structional details of this televisor are 
completed, and the technical staff 
have prepared interesting informa
tion on its operation. So far as this 
article is concerned we propose to 
deal with the neon tube or lamp.

It consists of two electrodes in a 
glass bulb which is exhausted of air 
and then filled to a low pressure with 
neon gas. When a voltage of about 
160 is applied across the two elec
trodes an electrical discharge takes 
place, which produces a pink glow 
within the tube. This discharge will 
continue, once it* has been struck, 
until the voltage falls to about 140, 
when it will cease.

A Very Familiar Device.
Prior to reading about a neon tube 

in our description of “ How to Make 
a Simple Televisor/’ in our last issue, 
you would have had no idea that such 
a familiar means of producing light 
featured very prominently in tele
vision. As you know now, it is a 
very important piece of the apparatus 
and for the moment, at any rate, it 
enables us to see clearly and distinctly 
the object being televised.

Advanced experimenters with radio 
apparatus will, of course, be more 
familiar with the neon tube. They 
will recall that it may be made up 
into a very useful testing instrument 
formeasuring very high resistances and 
large capacities. One or two manu
facturers of variable grid-leaks have 
used the neon tube at exhibitions to 
demonstrate the fact that their 
variable grid-leaks were really vari
able over the full movement of the

“ I am pleased to hear of the proposed 
publication of a monthly magazine on * Tele
vision.’ It Is easy to wish it success whole
heartedly because such success would at the 
same time connote the success and progress 
of this striking new development of electrical 
science.

“ The extent to which It has recently been 
possible to interest the general public in such 
developments is shown by the wide support 
afforded to special magazines which consist 
largely of technical matter, and is a gratifying 
feature of the-days in which we live.”

COLONEL T. F. PURVES, M.I.E.E., 
Enginccr-in-Chief, General Post Office.

Although almost commonplace, its 
function in a televisor is not to be 
under-estimated. In point of fact
the work that it does in the Simple _T _ .
Televisor which many of you are in Thus we see that at a given 
the process of building is extremely voltage applied across the electrodes
important. Were it not for the a we see light. In the
properties of this lamp it would not Simple Televisor, which many of you
be possible for you to commence ar? IJ0IW building, the voltage^is sup-
experiments with television. plied by the high-tension battery, a

The lamp will enable you to see a positive lead from which is connected
to one of the electrodes of the neon.

■

demonstration of television in your 
own home. That is something which 1It will be noted that the position
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of the neon tube m the circuit is in negative electrons are proportionately there will be the ejected electron
the anode lead of the last valve of more numerous, with the result that bearing a negative charge at some
the amplifier. Briefly, it interprets the negative charges exactly balance, little distance from it. These opposite
in terms of light the current varia- or neutralise, the positive charge; charges will attract each other with
tions in the anode circuit of the and the group of one positive the result that the ejected electron
last valve. On the transmitting side nucleus, together with its several will once more fall back into the
of our Simple Televisor we have a attendant negative electrons, becomes atom and restore the initial condition,
selenium cell which has converted electrically neutral. With neon there This process is called ionisation
light vibrations into electrical im- are ten negative electrons surrounding followed by recombination. When this
pulses which are passed through one positive nucleus. occurs the atom concerned emits light,
the valve-amplifier in due course to 
impress the grid of the last valve.

The process of detaching an electron 
from an atom which is made up of 
the nucleus and its attendant negative

'
Continuous Ionisation.

The light from a neon tube comes 
from atoms ionised by this process. 
Every reader will know that if two 
electrodes, separated by air or other 
gas at the usual pressure, when con
nected to a source of electric supply 
and the voltage gradually raised., a 
spark will ultimately pass, 
discharge in a neon tube is only a 
spark in a gas at a low pressure.

There are always free electrons in 
any gas, and when one of these comes 
into the electric field between the 
two electrodes it begins to travel 
towards the positive terminal, gaining 
speed as it goes on. It soon encoun
ters an atom and if it has gathered 
sufficient speed it will penetrate into 
the swarm and ionise the atom. The 
ejected electron also begins to move 
towards the positive terminal, gather 
speed, and ionise atoms on its own 
account. The electrons it ejects will 
ionise in their turn and so the process 
goes on, each ionised atom being the 
cause of ionising others.

The Design of a Neon Tube.
Discharge will only commence 

when the strength of the electric 
field and the distances between atoms 
are so related that an electron in the 
interval between two encounters has 

electrons is called ionisation, and an time to get up the speed required to 
atom which has lost one of the ionise. This relationship is governed 
electrons normally surrounding the by the distance between the electrodes 
nucleus is said to be ionised. Ionisa- and the pressure. The field for a given 
tion may take place in many ways.
For example, 'an external electron 
may move with considerable speed distance between atoms is greater the . 
towards an atom to be repelled by an less the gas pressure. Thus the 
atomic electron since each would be voltage at which the discharge will 
negatively charged. This repulsion start is reduced by bringing the 
may be so strong that an electron electrodes close together and by 
may be ejected from the swarm sur- using a low pressure. The use of 
rounding the nucleus. Meanwhile, the neon gas enables discharge to corn- 
external electron will proceed, though mence at a comparatively low voltage 
diverted from its original course, where formerly it was necessary to 
through and away from the atom. use as much as 2,000 volts. #

The atom will contain one less
electron than usual, and since it is lamp manufacturer has played his 
usually neutral it will now be posi- part in making possible " Television 
tively charged. At the same time in the Home."

In the Anode Circuit of 
Last Valve.

The electrical impulses in the 
anode circuit of the last valve are 
applied across the electrodes of the 
neon tube. This enables us to see in 
the form of a shadowgraph the outline 
of the letter which we are in the 
process of televising.

We have previously stated that as 
the voltage rises the pink discharge 
becomes stronger, and as the voltage 
falls the discharge weakens until it 
ceases altogether. In the case of the 
television apparatus at present before 
us the constant voltage obtained 

✓ from the H.T. supply must be high 
enough to strike and maintain the 
discharge. The current varies, how
ever, at the same frequency as the 
light is interrupted at the selenium 
cell. Looking at the neon tube in 
operation it appears to give a steadily 
fluctuating glow. Should a continuous 
bright light be observed, trouble in 
the L.F. amplifier is indicated.

Those fortunate readers who have 
arrived at the stage of seeing a letter 
televised by television apparatus of 
their own construction may well feel 
proud of themselves. Such we know 
to be many, many thousands. Speak
ing for ourselves, we visualise a vast 
army of enthusiastic experimenters 
treading along a very definite road. 
As we advance so we shall describe in 
simple language the apparatus used.

The Electronic Theory.
When speaking of radio-receiving 

valves reference is often made to 
electronic emission. We know that 
when the temperature of the filament 
is raised to a certain figure by 
passing a specified voltage across it, 
electrons are emitted. These elec
trons carry charges of negative 
electricity which surround a small 
nucleus. This nucleus bears a much 
greater positive charge th^n the nega- 
five charge of one of the negative 
electrons surrounding it. Hut the

The

iw
PHI UPS 

NEON

/

A typical form of neon tube suitable for use 
with The Simple Televisor.

voltage is greater the less the distance ■ 
between the electrodes, and the

It will be seen that the electric
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♦♦

:The General Electric Company’s Recent 

Television Experiments in America
A Special Article 

By Dr. E. F. W. ALEXANDERSON,
Chief Consulting Engineer to the G.E.C.

:
:
:
♦

j:
! :l: ♦

: :
♦

1:

I ♦

Note.—As promised in our Editorial in the last issue of this journal, we publish below a special article describing the recent American 
experiments.

The General Electric Company are following along the lines laid down originally in this country by Mr. Baird in the now classic experi
ments which he carried out in January, 1926. They use shutters for image-exploring and a glow discharge lamp as the light source at the 
receiver, just as used both by Mr. Baird and by the American Telephone and Telegraph Company in their previous demonstrations of television.

This is particularly interesting, because the original system described by Dr. Alexanderson proposed the use of mirrors as the image- 
exploring device, and an arc lamp in conjunction with a magnetically-controlled shutter as the varying light source.

This system has apparently been found impracticable by the General Electric Company, who have reverted to the use of apparatus which 
has already demonstrated its ability to do the work required. •

The article indicates the immense interest and activity shown in television by the great American corporations, who have been spending 
vast sums of money upon research into the subject. It will be doubly encouraging to the British reader to know that in the field of television 
British enterprise and inventive genius was first, and still maintains an indisputable lead.—Editor.

EFORE we could think seri
ously of television broad
casting we had to convince 

ourselves that a television receiver 
could be simplified to the point 
where it could be made available 
in the home of the average man. In 
order to test out the practicability 
of a television receiver for the home 
we constructed a model receiver of 
the greatest possible simplicity and 
distributed several duplicates of it 
in some homes in Schenectady.

Television receivers may be worked 
out in a variety of ways according 
to well-known principles. The first 
choice to be made was to select the 
source of light. This choice was 
soon narrowed down to two alterna
tives. The light control developed by 
Professor Karolus of Leipsig and the 
Neon lamp developed by D. McFarlan 
Moore of the Edison Lamp Works of 
the General Electric Company.

Tests of these two sources of light 
for television soon convinced us that 
each has its own distinct field of 
usefulness. When a large volunjp of 
light is needed for projection on a 
screen the Karolus system is prefer
able. The work on television which I 
described in a paper last year was 
built around the idea of using the 
Karolus light control for projecting 
television images on a large screen.

The other light source available 
for television was the lamp invented 
by Mr. Moore, who proposed this 
lamp for television in a paper as 
early as 1906, but it Was not until

over a flat plate and another which 
gives a concentrated light in a cavity 
in the electrode. An enlarged and 
improved lamp of the first type was 
one of the important elements used 
in the demonstration of television 
by Dr. Ives of the Bell Laboratories 
last April. The tubular lamp with 
2,500 electrodes was also based on 
the Moore invention.

One of the features of the demon
stration by the Bell Laboratories at 
that time appears to be a valuable 
contribution to the art of television 
—the arrangement of large photo
electric cells for intercepting the 
reflection from a moving spot of 
light. This system saves the eyes 
of the subject from the glaring light

1913 that he received a quantity 
of neon from Sir William Ramsey 
which enabled him to construct a 
practical lamp. While the Neon 
lamp does not compare with the 
Karolus light in brillianc}' it is more 
sensitive and easier to operate. The 
distinct fields of usefulness of these 
two systems thus become evident : 
The Karolus light for the large 
television projector and the Moore 
light for the home receiver.

The Neon Tube.
Most experimenters with tele

vision in Europe, as well as America, 
have used the Moore lamp. Mr. 
Moore has developed one television 
lamp which gives a uniform glow

\Dr. Alexanderson (leaning on back of chair) “ looking In," while an assistant tones In the] 
television receiver. Note hand control of receiver driving motor in assistant's right hand.
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a checkerboard pattern ; the sides 
of each square being a wire half 
a wave-length long. All these half
wave antennas are connected in such 
a way that they oscillate in phase and 
require no tuning or adjustment.

A duplicate of this transmitter 
is being installed in the San Francisco 
broadcast station of the General 
Electric Company. This plan was 
decided on in order to provide means 
for systematically studying the 
physical phenomena of wave propa
gation over long distances. •

Television aids Examination of 
Wireless Phenomena.

Television will here serve as a 
means to an end, but in the deter
mination of wave phenomena one 
thing is certain, that the eye is 
infinitely superior to the ear for 
ascertaining facts and for critical 
analysis and comparisons. This has 
already been proven by our tele
vision tests in Schenectady. Occa
sionally, when we “ look-in" on 
television at our homes uptown, we 
observe a visual echo of the wave 
from the ionised layer of the upper 
atmosphere. The evidence of the 
echo is that two images appear side 
by side instead of one. The echo 
image is usually displaced a distance 
corresponding to one fifteen hun
dredth of a second, showing thereby 
that the echo wave had travelled 

- (Continued on page 37.)

car on the middle of 
the road. In special 
cases when the trans
mitting and receiving 
systems are on the 
same power net-work, 
the machines may be 
operated by 60-cycle 
synchronous motel's.

Experimental 
Transmissions to 

Continue.
Experimental tele

vision programs will 
continue to be broad
cast from a labora
tory transmitter on a 
wave-length of 37.8 
meters with the 
accompanying voice 
transmission on the 

to which he would otherwise be regular 379.5 meters of WGY. As
exposed. The Bell Laboratories soon as it is found that the range
photo-electric system has been can be extended the television trans-
adopted in our equipment for broad- mitter will be transferred to the high
casting television and will probably power short wave experimental
prove to be one of the factors in the station at South Schenectady. A
development of practical television. new transmitter- is being built for 

Returning to the design of the this purpose,- so that the voice and 
television receiver, we had the choice the television can be radiated simul- 
between three well-known systems— taneously by two transmitters,
the mirror drum, the disc with lenses, We feel that the inauguration of 
and the disc with holes. Our con- this new development will be the
elusion was that, while the mirror starting point of practical and
drum and the lens disc may have popular television. The transmis-
certain advantages for television sion is the expensive part of such an
production on a larger scale, we undertaking and we feel that it is
decided that from the point of view our privilege to provide it.
of television in the home a hole is The television transmitter
more economical than a lens and is nearly completed at our
48 holes are more so than 48 lenses. South Schenectady plant.

The projector lamp and revolving disc. The beam of light shines 
through the square opening on to the figure to be transmitted. Behind 
the opening, and round It, are grouped three photo-electric cells. 

(See ‘‘ Technical Notes,” page 12.)

The Question of Synchronism. A Projector Aerial.
H Whenever television has been dis

cussed in the past there has always 
been some pessimist who has wound 
up the discussion by asking how are 
you going to synchronise ? The 
answer has always been that we will 
have a synchronous motor and 
transmit a special synchronising wave and Europe. We have called • 
or synchronise to the picture fre- this a projector antenna 
quency or to a tuning fork. But all because it does not pretend 
these devices mean higher cost, to be a beam. The radiation 
special amplifiers, and more things that would be wasted back-
that may get out of order. We ward and sidewise is saved
therefore simply decided to leave and projected in the general 
out all this complication. We took direction where it is desired, 
a standard motor made for household After trying several types 
use and manipulated its speed by an of projector system we have 
electric hand control. With a little arrived at a type which 
practice and co-ordination between we call the checkerboard 
the eye and the hand it is possible 
to hold the picture in the field of 

^vision as easily as one steers his

A part of this equipment 
is a new type of projector 
antenna which is now being 
tested with music and voice 
modulation, and favourable 
results have already been 
observed in San Francisco

■

H

!

6
*
i ■

antenna for reasons which The receiving equipment as viewed from the back. On the aurauia lUi icdbunb wmen bottom 8heUcan be s6en theL'F. ampliAer, above which are |
are apparent from Its the batteries. The pointing finger Indicates the motor which 
anrvararrp Tt ic K„(lf drives the disc. The motor control Is In the left hand of theappearance. It IS DUllt m erect agure. Immediately above the motor Is the neon tube.
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BOOK REVIEW.X^ataloguesR RJ5E Practical Television.*
The book before us, Practical Television, 

is true in its title and the author, E. T. 
Lamer, A.M.I.E.E., of the Engineering 
Dept, of the G.P.O., is to be complimented 
on his lucid style and the faculty of sensing 
the demands of his generation of readers.

A foreword by Mr. J. L. Ba rd indicates 
the universal intuition of mankind for 
the attainment of unity through worship, 
happiness or the pursuit of truth, in which 
the true devotee to scientific research finds 
a beatitude.

In Practical Television, the introduction 
summarises the fundamentals of modern 
data relating to vision subjective and 
objective, light, wave-lengths and per
sistence of vision, and compares the 
practical methods of sound and sight 
transmission.

The author rightly realises that “ the 
object of a book should be to inspire or 
excite action ” and presents the pioneers 
of his subject in entertaining text. Early 
experiments with selenium cells arc well 
illustrated, and such accessory apparatus 
as the string galvanometer, the point-o-lite 
lamp and the mechanism for photo- 
telegraphic transmission lead up to well- 
defined “ prints sent by radio.”

The increasing number of users of 
selenium and photo-electric cells will 
undoubtedly use the volume, as the latest 
types have carefully been selected for 
treatment, and circuit diagrams and graphs, 
with illustrations of cells, supply a much 
required chapter.

The suggestions and researches of 
Continental workers on television could 
not be omitted, and the application of 
the cathode rays is thoroughly described.

The physics of the subject is sufficiently 
covered for popular reading, where light, 
lenses, shadows and images are discussed, 
but the reader is left with the inspiration 
which “ the fine black shadow ” makes, to 
wish for more on the subject of diffraction.

That we hark back to Newton for a 
qualified corpuscular theory is suggested 
by the phenomena in connection with 
photo-electrics, though the author is 
cautious in seeking safety in the wave- 
theory as a working hypothesis. Such 
geometrical optics as are included arc 
helpful for the purposes of the book, and 
do not enslave the reader unduly.

It is on the chapters on the Televisor 
and its developments that readers of this 
journal will focus. The steady progress of 
the Baird system is well stated and fairly 
comprehensive.

A discussion of noctovision and phono- 
vision complete an unusually practical and 
readable odd volume.

The appendix is a meritorious effort 
to keep up with advance and describes 
the trans-Atlantic transmission, but fails 
to keep pace with the mid-Atlantic 
reception of the Long Acre transmitter.

Practical Television is a- welcome con
tribution to the literature of television. 
At the moment it is a text-book and pro
vides an unbiassed and scientific review 
and is a presentment of the principles 
of all known theorists and experimentalists 
in this virgin field of research, and justly 
apportions its climax to the advances 
made by Mr. Ba rd iu the development 
of his system.

• Practical Tc'cv's'on, published by licuest Bonn, 
Ltd. (175 page-, 07 illus.raiiins. Appendix, two tables,

. an J Jnd.'x). Prirc ics. 6d.

Readers with Vision
ALWAYS INSIST UPON

‘BULGIN’ PRODUCTS 
FOR RADIO Model C14

Many of these are suitable for use in the 
new science

TELEVISION

1 The Loudspeaker 

of to-day- 

and of the future
The Original

SELENIUM
SIRIS BRAND
Q E1LIL S

To-morrow, Television; to-day and 
to-morrow, “Celestion,” the loud
speaker which, like the best of violins, 
improves with age.
“Television" will reflect mirror-like 
and life-like what is happening afar off.

“ Celestion" mirror-like, reflects 
sound true to life. It produces the 
notes of the piano, the organ and 
speech, precisely.
“ Celestion ” is extremely handsome 
in appearance and adds distinction 
to any drawing-room. It breathes 
“craftsmanship"— great- care in 
production. Insist on “Celestion"— 
the all-British loudspeaker!

Write for free illustrated folder 
to Dept. T. V. Mo lds in oak or 

mahogany.
Write also for the new “ Celestion " 

Gramophone Pick-up leaflet.

100 % Pure.
USED AS EASILY AS SOLDER. 

Complete parts for Television Type cell 
8/9, larger type 11/9.

Screens. Complete Optical Systems,etc. 
Sets of parts.

2/* per box.

N. HEYWOOD
16, Baromfield Rd., Twickenham

2/-For Making Cells
Post Free

Packed and sold only in test tubes. 
Be sure to ask for “Russell’s Genuine 

Selenium.”
Write (Dept. T) for prices of other Television 

parts. WE CAN SAVE YOU POUNDS.

U 6* RUSSELL LABS
138, Suffolk Street, BIRMINGHAM

conEASY PAYMENTS!
We supply Television Apparatus, and also all 
Wireless Sets Accessories and Components 
on the market, for 10% down, the balance 
being sproad over 10 months.

No references required. EFFICIENT SERVICE
Sr nd list of requirements to THE VERT SOUL of MUSICLONDON radio supply company

11 Oat Lane. London. E.C.2. Phone: City 1977 Write to

THE CELESTION RADIO CO.
Dept. T.V.,

Hampton Wick, Kingston-on-Thames
ELECTRIC EYE!

s%L SELENIUM sfo.
To make one or several Cells 

Send P.O. /#.—
SHOWROOMS:

33/35, VILLIERS STREET, W.C.2.or C.O.D.

PICKETT’Q
JL CABINET WORKS 

Bexleyheath, Kent

French Agents : Constable &. Co., Paris.J-.M.D.

Uffli 11
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nr S•» The Langham Portable represents the latest advance in modern radio 
design. It requires no aerial or earth, has a full continental range, and 
there is only one tuning control. There is no.other set of this type so 
efficient, so perfect in detail and yet so very convenient in use. You can 
use it where you like—there are no outside connections or accessories— 
and when you have finished with it you simply shut it up and put it out 
of the way. You can have it for a week’s trial in your own home—money 
refunded if you are not satisfied. Write or call for full particulars now.

? *!
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Only Down
Absolutely complete and ready for use. 

Balance by small instalments, or 35 guineas cash.

LAKCHAM
Pop facie /ara/oI

a•■1 \ in
HI
III

LANGHAM RADIO This is the Langham Radio Speaker 
Reproduction of the whole range of 
speech and music is perfect at any 
volume. The Cabinet is in Solid i

Albion House, 59, New Oxford St.
W.C.I.

Oak—also Mahogany or 
Walnut. You do not

Telephone: Museum 2S7S an t S293. ' .zz
mmr

jaa
jmmreally know what your 

Set can do until you’ve 
tried the Langham

map
Mlmm
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I
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Mention of “ Television ” when replying to advertisements will ensure prompt attention.
34K
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Ray Tracing: Optical Designing
and Computing

By Professor CHESHIRE, C.B.E., A.R.C.S., F.I.P.

i A
♦

:
♦

:
:

i:

RIMITIVE man must have direction DG, then falls upon the
known that when a straight flat surface AB obliquely, so that
stick is thrust obliquely into a when the lower end A of the wave

pool the stick appears to be broken considered is just about to enter the
or bent where it enters the water. glass, the end C has still a distance
A charming experiment, which must CB to travel before it reaches the
have delighted generations of children, glass,
depends upon this fact. It was first 
described nearly 2,000 years ago by 
Cleomedes, the Greek astronomer.
It is shown in Figure 1. A penny or 
other small heavy object (A) is 
placed at the bottom of an empty 
bowl. The young experimenter then 
moves away until the penny is 
quite hidden from view by the edge the instant the light-wave reaches B,
of the bowl. In this position, of the disturbance produced at A in
course, any ray AC, passing from the glass, as the light-wave was passing
coin over the edge of the bowl must through C, must be somewhere on the
pass above the eye. Let someone circle struck from A with a radius AN.
now, whilst the experimenter stands 
perfectly still, fill up the bowl from 
a jug of water. As the water level 
rises the penny will be seen rising 
into view from behind the edge of j the position I<1L1, the distance away 
the bowl until, when the bowl is full, 0f the wave starting from K2, in glass
the penny will be seen an inch or will, when the element of the wave at
more above its original position along Lx, reaches B, be such that it bears the
the line OB. same ratio, to the length LiB, that

the distance AN does to the length 
CB, and so on for all the wavelets 
which may be looked up as originating 
at all points between A and B; and, 
since the line BN is a common 
tangent to these wavelets, it is the 
trace of the waye into which the wave 
AC passes on refraction.

Further, since a ray is a normal to a 
wave-front, we may say that the ray

DA, in air, incident upon the glass sur
face at A, is bent or refracted into the 
direction AN in glass. This construc
tion of Huygens’ is so important that 
we will draw the rays DA, AN, and 
the normal EAF, on another diagram, 
Figure 3, in which about the point A 
a circle is drawn.

P;

Let us further assume that whilst 
the waves are passing over this 
distance CB in air, the wave pro
duced at A in glass has travelled at 
a lower velocity, through a shorter 
distance, therefore, AN, the direction 
of which we do not at present know. 
All that we do know is that at

Diagrammatic Explanation 
of Refraction.

With a radius equal to unity, 
perpendiculars DB, and NC, are 
dropped on to the normal. Let 
the angle between the incident ray 
DA, and the normal be a, and 
that between the refracted ray 
AN and the normal be p. Assum
ing with Huygens that the velocity 
of the waves in air bears a constant 
ratio to the velocity of these waves 
in glass, no matter in what direction 
they pass (which is equivalent to

The Path of the Ray.
By similar reasoning, it will be seen 

that when the wave AC has reached assuming that the media are homo
geneous), it will be found upon con
sideration of the two diagrams,
Figures 2 and 3, that it follows that 
for any value of a the ratio between 
the lengths of the two lines DB, and 
CN, is constant, and is equal to the

How a Wave is Refracted.
The phenomena of refraction had 

to wait for explanation until Huygens 
advanced his wave-theory of the 
propagation of light, at the end of 
the seventeenth century. The ex
planation then given was so beautiful' 
and simple, and of such a fundamental 
character in the science of optics, 
that it is deserving of the closest 
study. Figure 2, which is taken 
from Huygens’ “ Traite de la 
Lumiere,” published in 1690, shows 

\ how a wave is refracted or bent in 
passing from one transparent medium 
to another across a common plane 
bounding surface. Let us suppose 
that in the figure the line AB, is the 
trace of the plane surface of a block 
of glass, into which light is passing 
from the air above.

I\

Experiment, show
ing the bending of light-rays in passing 

from water to air.
The wave AC, moving in the

‘
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ratio between the lengths of the two 
lines CB and AN, which, by construc
tion, is equal to the ratio of the 
velocity of the waves in the first

The following analogy will probably 
assist students to a clear under
standing of Huygens’ construction.
A rank of soldiers on the march 
advances in step and along a direction 
at right angles to its front, so that 
marching in these respects is analo
gous to the propagation of wave- 
motion.

Let us see if we can push the 
analogy further. Suppose in Figure 2 
that that part of the diagram above 
the line AB, represents a parade 
ground separated along the line AB, angles of refraction corresponding to 
from a field of stubble occupying the given angles of incidence varying from 
lower part of the diagram. Now let 0° to 8o°, for air and water, air and 
a line of soldiers AC, advancing in . glass, and water and glass ; and yet, 
the direction DA, strike obliquely the although the greatest trigonometer of

his time—one of the founders, in fact, 
of the science, and one who had him
self constructed with great geomet
rical skill a complete table of sines 
of angles increasing by half degrees of 
arc—he failed to discover the simple 
relation existing between the sines 
of the angles of incidence and the 
corresponding angles of refraction for 
any given pair of media.

Early Investigations.
The subject of refraction was 

subsequently investigated by Alhazen 
I and Vitellius with great care, but the 

law eluded their grasp. Then, at the 
| beginning of the seventeenth century, 

Kepler attacked the problem, but 
| although, by assuming a constant 
j ratio for the angles of incidence and 
i corresponding refraction when small,

1 he was enabled to give the first
correct explanation of the optical 
action of a telescope, he met with 
little more success than his pre
decessors.

Finally, about 1620, that is 15 
centuries after Ptolemy, Snell, a 

separating line AB, and further let the professor of mathematics at Leyden,
rate at which a soldier can march in discovered the law which in England
the stubble be only two-thirds of that is known by his name. Snell died
which he can do on the parade ground. soon after this, and his manuscripts

When, therefore, the first man at were unfortunately not published,
A enters the stubble, which of course with the result that the law of
he does sometime before the last man refraction was first given to the world
at C does so, he has an interesting by Descartes, as a discovery of his
problem to solve, and that is to find own in the year 1637.
a new direction of march AN, such, 
that when all the men, one after 
another, have entered the stubble, 
and marched off in the same direction,' 
they will find themselves arranged 
along a line BN, and marching in a 
direction at right angles to their front.

This sergeant-major’s problem is 
therefore solved by Huygens’ con
struction and also by Snell’s law of 
refraction.

The discovery of this famous sine- 
law has a curious history. Ptolemy, 
who lived in the second century of our 
era, determined experimentally the

Fig. 4.—Illustrating trigonometrical ray- 
tracing.

-
Fig. 2.—Huygens’ explanation of refraction by 

bis wave-theory.

medium to that of the velocity in the 
second one.

Let us designate this constant, 
which is known as the “ index of 
refraction ” of the medium into which 
the light passes, by the letter n. 
Then—

i

„ _ DB _ Sine a 
n~NC~Sine p

Also—
_ CB __ Velo. in air.

AN Velo. in glass.
Thus the index of refraction has 
two meanings—one geometrical and 
the other physical. When the index 
of refraction for a light crown glass is 
said to be 1*50, this means that if a 
ray of light passes into it at any angle 
of incidence equal to a, it will upon 
refraction make an angle p with the 
normal such that—

I:
i

•« I consider that the most fertile fields of radio 
for the amateur experimenter and young 
engineer just out of college are short waves, 
directive transmission, and television. I believe 
television is finally emerging from the labora
tory. It will be seen in homes throughout the 

land, but I do not know how soon."— 
SENATORE G. MARCONI.

Sine aSine P =
i*5

As we shall see later, this constant 
» depends upon the wave-length of 
the light employed. Red light, for 
example, travels in glass with a greater 
velocity than does blue light.

?

■HP
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In the early days of optical manu
facture lens systems, such as those 
required for microscopy and photo
graphy, were almost entirely produced 
by workshop trial-and-error methods, 
which often led by long and expensive 
experiments to useless results.

By the modem method of design
ing, however, which is based upon the 
trigonometrical tracing of rays, work
shop trial-and-error work is rendered 
unnecessary—trial-and-error work is 
still required, but it is done on paper 
only.

“Seeing by Electricity ” in 1880— 
[concluded from page 8). 

the action , of light on the metalloid 
selenium.

The clockwork revolves a shaft K, 
forcing the arm L and wheel M to 
describe a circle of revolution. The 
screen N, being fastened firmly to the 
wheel M, turns as wheel M revolves on 
its axis, thus turning the sliding piece 
P, and selenium pointed disc, or 
ring B, towards the wheel M (see 
Figure 9). These two motions cause 
the point, disc, or ring B, to describe 
a spiral line upon the glass TT, thus 
passing over every portion of the 
picture projected upon glass TT.

The selenium point, disc, or ring, 
will allow the electrical current to 
flow through it in proportion to the 
intensity of the lights and shades of 
the picture projected upon the glass 
plate TT. The electric currents enter 
camera at A and pass directly to the 
selenium point, disc, or ring B; 
thence through the sliding piece P 
and shaft K by an insulated wire to 
binding screw C (Figure 7); from this 
screw by wire to binding screw D 
(Figure 8) through shaft K and slid
ing piece P to point E (Figure 8) ; 
then through the chemically-prepared 
paper placed against the inner surface 
of the metallic plate XX by wire F 
to the ground, thus completing the 
circuit and leaving upon the above- 
mentioned chemically-prepared paper 
an image or permanent impression of 
any object projected upon the glass 
plate TT by the camera lens.

Figure 8 is the receiving instrument, 
which has a clock movement similar 
to that of Figure 7, with the exception 
of the metallic point E, in place of the 
selenium point, disc or ring (Figure 7) 
at B. Figure 9 is an enlarged view of 
clockwork and machinery shown in 
Figures 1 and 2.

Announcement !
♦

.1
HE proprietors of this perio
dical, Messrs. Television Press, 
Ltd., have the pleasure to 

announce that they have made 
arrangements with the owners of the 
World Patent Rights in the well- 
known Baird System of Television 
whereby they are able to empower 
their readers to become sub-licensees 
under such patents as affect their 
country of residence, for the limited 
purpose of the construction of one 
set of apparatus for television, if 
erected and operated by the sub
licensee purely as an amateur.

In order to avail themselves of this 
offer our readers need only fill in and 
cut out the application form, which 
will be found on page 16 of this issue, 
and address it to the Editor, “ Tele
vision/’ 26, Charing Cross Road, 
W.C. 2.

The conditions relating to the 
grant of these sub-licences are as 
follows:—

1. This sub-licence is strictly personal 
and incapable of assignment.

2. The licence herein contained extends 
only to the manufacture of apparatus as 
described and illustrated in the issues of 
Television, numbered 1 and 2, or any 
other apparatus which may hereafter be 
specifically included herein by public an
nouncement in that periodical during the 
period of this sub-licence.

3. The sub-licensee shall not permit any 
other person to make use of the apparatus 
constructed hereunder nor shall he sell, 
hire, lend, or give the same to any other 
person during his lifetime.

4. In the event of the death of the 
sub-licensee while in possession of appar
atus made hereunder, the person or 
persons entitled to same by operation of 
law in case of intestacy, or by any testa
mentary disposition, shall be entitled to 
continue to use the same, subject to the 
conditions herein contained.

5. Any breach of any of the above con
ditions renders this sub-licence immediately 
void and, thereafter, the construction 
or use of the said apparatus is no longer 
permitted by virtue of this sub-licence.

6. This sub-licence may be determined 
or limited as to period, place, nature of 
apparatus, or otherwise, by notice pub
lished in Television or elsewhere, and 
publication of such notice in Television, 
or the posting thereof by ordinary letter 
posted to the address of the sub-licensee, 
appearing upon this sub-licence, shall be 
conclusive evidence of express notice to 
the sub-licensee, provided that such 
determination or limitation shall not 
affect the right to use the set of Television 
apparatus licensed hereunder in the place 
where it is at the date of such notice, if 
the same shall, prior to such date, already 
have been constructed and completed.

T

The Design of Optical 
Systems.

Figure 4 illustrates diagrammatic- 
ally the way in which the path of a 
ray is traced through a single lens of 
axial thickness t, and with radii of 
curvature r, and r2, and having a 
known index of refraction n. Suppose 
that the incident ray makes an angle 
u with the axis and falls upon the 
first surface of the lens at a known 
height h above the axis. From these 
data the angle of incidence a can 
be determined, and with the known 
value of n the path of the ray 
through the glass. Similarly, upon 
emergence through the point B the 
final emergent ra}' can be traced and 
the angle uv at which it crosses the 
axis, and the position of this point 
found.

Figure 5 is a diagram of the optical 
system of the famous Cooke lens, 
invented by H. Dennis Taylor in 
1893. The constructional data re
quired for any optical lens system 
are:—

/

(1) The kinds of glass employed 
for the various lenses of the 
system, preferably by reference to 
the glass-maker's catalogue.

(2) The radii of curvature of the 
various lens surfaces.

(3) The axial thicknesses of the 
lenses, and their separations in air.

Q.E.C. Experiments in America— 
(concluded from page 32).

In the example shown the first and about 200 kilometres ; and yet the
last lenses are made of the same glass echo image is occasionally as strong
with an n value of 1*511, whilst the as the direct image which has
n value of the glass of which the travelled only a few kilometres,
middle lens is made is 1*604. The Such phenomena obviously cannot
successive radii of curvature rx to be observed by the ear.
r6> together with the thicknesses and 
separations tx to t6, are also given propagation by systematic study of
numerically. With these data any television across the continent is
number of rays falling upon the first something we can only vaguely
lens can be traced through the system imagine, but we do feel without
and thus the necessary information any doubt that television is the new
obtained for the determination of the tool by means of which we are going

to explore the secrets of space.

What we may learn about wave

■:

■i
optical qualities of the system.
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Transatlantic Television*
ad'’rr*rliSfn 5^,ould find it necessary to rush into print either to “ damn with faint praise " or
AnZVrZ t%C*ltiCiSC ah* * * t U' Pl0”elr work of Mr. J. L. Baird. It is refreshing, therefore, to read the whole-hearted admiration of the 
American Press, some extracts from which we reproduce below. Truly, “ A prophet hath no honour in his own country.’'-Ed.]

The New York Times, Feb. nth 
(Editorial) : “ Baird was the first to 
achieve television at all, over any 
distance. Now he must be credited 
with having been the first to disem
body the human form optically and 
electrically, flash it piecemeal at 
incredible speed across the ocean, and 
then reassemble it for American eyes.

“ His success deserves to rank with 
Marconi’s sending of the letter “ S " 
across the Atlantic—the first intelli
gible signal ever transmitted from 
shore to shore in the development of 
trans-oceanic radio telegraphy. As a 
communication Marconi's “ S ” was 
negligible; as a milestone on the 
onward sweep of radio, of epochal 
importance. And so it is with Mr.
Baird’s first successful effort in 
transatlantic television. His images 
were crude; they were scarcely 
recognisable; they faded and re
appeared, as the atmospheric con
ditions varied; but they were the 
beginnings of a new branch of engi-

“ All the more remarkable is 
Baird's achievement because . . . 
he matches his inventive wits 
against the pooled ability and the 
vast resources of the great corpora
tion physicists and engineers, thus 
far with dramatic success. Whatever 
may be the future of television, to 
Baird belongs the success of having 
been a leader in its early develop
ment.”

in the skimpiest shop, his recent 
stunt is nothing short of mar
vellous . . .

” When engineers in New York 
successfully demonstrated television 
on a telephone line about 200 miles 
long, between New York and Wash
ington, Baird showed he could do 
the same thing by screening pictures 
in Glasgow of persons in London, a 
distance of 438 miles. It is said that 
probably one thousand engineers and 
laboratory men were involved in the 
American tests. Only a dozen worked 
with Baird.”

The New York Herald-Tribune, 
Feb. 12th : ” Baird has been experi
menting a long time with television, 
and it has been his ambition to be the 
first across the ocean, in the well- 
known Lindberghian manner. He has 
succeeded, for, if the images that were 
received on the televisor in New 
York were crude, they were pictures, 
nevertheless. . . . If it be appreciated 
also that Baird is an experimenter 
of the most classic type, and that he 
has been struggling along for years 
with the crudest of equipment, built

The Sun Telegraph (Pittsburgh), 
Feb. 9th, referring to the received 
images, says: ” They were com
parable to the visions brought 
in at the A.T. and T. demon
stration by air, from no farther 
away than New Jersey. The vision 
of the dummy, in fact, was clearer 
than those, but the moving faces 
were not so strong.”

i;

neenng. . .

Television in mid-AtlantiCo
A Passenger’s Story.

By A. J. DENNIS.
final on the television screen in 
front of them as the match was being 
played at Wembley.

We could visualise the possibilities, 
and a little thought showed us 
that television will bring people in

in which her hair was done; we 
could see her head turning slowly 
from side to side.

Previously we had seen the image 
of the head of a bald man with deep- 
set eyes clearly and sharply defined, 
resembling a photographic negative the most out-of-the-way regions into
held up to the light, with only the close and constant touch with scenes
outline of the chin a little indistinct. and events which they now see

perhaps only once or twice in a life
time.

tt tTTH the normal wireless 
\A/ work of the ship going on 
V V in the usual way, a notable 

television triumph was accomplished 
on the Cunard liner Berengaria in 
mid-Atlantic a few weeks ago.

A little group of people (of whom 
I was privileged to be one) crowded 
together in a small reception room 
amid a maze of wires, batterieSiand 
tubes, and saw, projected on a screen 
in front of us, images of people 
sitting at the time in front of a 
transmitter in the laboratory of the 
Baird Television Development Com
pany in Long Acre, W.C.

True, the images we saw were 
sharply defined only momentarily, 
and at times it was impossible to 
obtain any results at all, as, for 
instance, when a morse station got 
to work on the wave-length being 
used. But one image was sufficiently 
dear for Mr. Stanley Brown, Chief 
Wireless Operator of the Berengaria, 
to recognise his fianc6e, Miss D. 
Selvey. All of us could pick out the 
face of a girl; we could see the way

This was a dummy which was 
used when the possibilities of trans
atlantic television were being in
vestigated a short time ago.

It was not so much the result of In a special interview with a 
the experiment—decided upon only representative of Television, Mr.
the day before the ship sailed and S. W. Brown, Chief Wireless Operator
performed under obvious and excep- of the Berengaria, stated that when
tional difficulties—that impressed the image of Miss Dora Selvey, his
those who, like myself, know nothing fiancee, appeared on the screen, he
of the technical mysteries and in- had no difficulty at all in recognising
tricacies of television. Rather it was her, first by her characteristic style
the potentialities of the discovery of hairdressing, and later by her
which were driven home. profile. ” It was a wonderful experi-

It did not seem difficult to imagine ence,” said Mr. Brown, ” to be abh^
that in a few years' time passengers to see Miss Selvey like that in mid*,
on liners like the Berengaria might ' Atlantic, and the achievement clearly 
sit at their ease capturing all the demonstrates the enormous progress
excitement of, say, the F.A. Cujttjk which has been made in television.'

Mr. S. W. Brown’s Story.

i
i

1
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THE BEST LETTERS OF THE MONTH

To the Editor of Television. A sub-licensee continuing to construct 
after two years would still be immune from 
prosecution for infringement, but by 
reason of his folly in signing the sub
licence an action might lie for breach of 
agreement.

In view of the above, it would appear that 
a suitable legend for inscription at the 
head of the sub-licence would be : “ Will 
you walk into my parlour, said the spider 
to the fly.”

Thev foregoing is a summary of the 
thoughts which your sub-licence project 
aroused in my mind. I should be glad to 
have your comment either privately or 
through the medium of Television, on 
the publication of which I offer my con
gratulations, with best wishes for its future 
development.

hand, had been to a very small extent, 
merely an experimental extent, it is quite 
possible that the amount of the damages 
awarded by the Court would be corre
sponding small, but it is quite common in 
patent actions for the damages to be 
negligible while the effect of the injunc
tion is of the greatest importance to both 
parties;

Air. Holdsworth has quoted the case of 
Frearson v. Lee, and indeed, this case 
has often been referred to as though it 
lent colour to the view that an amateur 
can use a patented invention without 
paying a royalty, but it is important that 
one should appreciate precisely what was 
decided in that case. Frearson had two 
patents relating to screws, and the nick 
in the screwhead was shorter than the 
diameter of the head. At the trial, the 
defendant, relied on the prior patent of 
Newton, which disclosed a central hole 
in the head of the screw (instead of the 
nick formerly used), to receive a screw
driver in the form of a plug. Newton’s 
specification stated that the lower part 
of the screw-driver could be made square 
or any other shape.

The defendant had not actually used the 
invention or sold any of the alleged in
fringing articles, but he claimed the right 
to use the screws complained of. The 
Master of the Rolls granted an injunction 
with costs, and ordered delivery up of the 
infringing articles.

The obiter dictum in the judgment to 
which Mr. Holdsworth is apparently 
referring began in the following terms: 
“ No doubt if a man makes things merely 
by way of bona fide experiments and not 
with the intention of selling and making 
use of the things so made for the purpose 
for which a patent has been granted . .
It will be seen that the Master of the Rolls 
had one very definite thing in mind, 
namely, that the experimenter was not 
going to make use of the thing made for 
the purpose for which the patent had been 
granted. The dictum, therefore, would 
have no bearing whatsoever on the very 
proper offer of free licences to amateurs 
which has been embodied in the announce
ment in Television for March, 1928, on 
page 42, because it is quite obvious from 
that offer that the licensees are to be free to 
make use of the apparatus which they 
construct, for the purpose for which the 
patents have been granted.

Yours faithfully,
Baird Television Development

Dear Sir,
I enclose* form duly filled in and shall 

be glad to have a constructor's sub-licence.
Your first number of Television makes 

fascinating reading and conjures up still 
another scientific “ thrill ” for experi
menters, some of whom have become 
quite blas6—after exploiting the wonder
ful and ever-increasing possibilities of 
W/T.

Best of luck for the organ’s success.
Yours sincerely,

Arthur R. Jewell.
“ Triorky,” Boston Rd., 

Hanwell, W. 7.
February 27IJ1, 192S.

To the Editor of Television. Yours faithfully,
P. L. Holdsworth.Dear Sir,

I was delighted to “ discover ” Tele
vision on sale to-day, and, as an early 
plodder in the realms of this wonderful 
science, your paper fulfils a hope that 
one did not expect to come true so soon. 
I send my most hearty greetings, and 
wish you every success, 
application forms enclosed.

Yours faithfully.

9, Upper Grosvenor Rd.,
Tunbridge Wells. 

Feb. 26th, 192S.

To Television Press, Ltd.,
26, Charing Cross Rd., W.C.2.

March 13 th, 1928.
Please find

Dear Sirs,
You have put before us a letter addressed 

by Mr. P. L. Holdsworth to Television 
Press, Ltd.

We have referred Mr. Holdsworth’s 
letter to our patent agents, who state that 
the belief expressed in Mr. Holdsworth’s 
letter that “ an amateur ” can construct 
and use a patented article without in
fringing the patent, is a view which is 
quite commonly held, but it is an entire 
fallacy. •

It is a fact that when a patent is 
infringed the patentee generally avoids 
bringing an action against a man of 
straw, and selects as the defendant a 
responsible company or individual, and 
therefore probably there never has been 
a patent action against a college student or 
pure amateur researcher.

The rights given by a British patent are 
that the “ patentee by himself, his agents, 
or licensees, and no others may . . . make, 
use, exercise and vend the said invention.” 
There is not the slightest shadow of 
doubt that if the owner of a patent found 
that someone without licence or authority 
made or used, or made and used the 
patented invention, the patentee could 
succeed in obtaining an injunction against 
such unauthorised construction or use. 
If the use had, on the one hand, not been 
for purposes of profit and, on the other

A. V. Keller.
Ellesmere,” Fane Road, 

Thundersley, Essex. 
February 20th, 1928.

To the Editor of Television.
Dear Sir,

The announcement by Television Press, 
Ltd., that they will allow amateur con
structors to exercise a right which they 
already possess was probably greeted all 
over the country with the same tolerant 
smile which was accorded to the Marconi 
Co. on a similar occasion.

All serious experimenters know that: 
" Any patented article can be made as a 
bona fide experiment to see whether it can 
be improved upon, and so long as there is 
no intention of selling or using it for a 
profit. Patent rights were never granted 
to prevent persons of ingenuity exercising 
their talents in a fair way.”—Vide Sir 
George Jessel in ” Frearson v. Lee.”

The making of apparatus described in 
Television does not of itself constitute 
an infringement. A constructor’s sub
licence, therefore, confers notliing. On 
the contrary, it definitely seeks by 
provisions to take something away. A 
signatory of the sub-licence undertakes to 
give up his pre-existing legal right to 
construct after the lapse of two years.

3

its
5.

; Co., Ltd.
133. Long Acre, W.C. 2.
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By R. HEATH BRADLEY
name was probably not known to one 
in a thousand London theatre-goers. 
It was only a chance meeting, miles 
from theatre-land, that had given 
Sheldon the opportunity of making 
known to Sir Alfred his varied 
abilities.

Twenty-four hours later Sir Alfred 
had the contract signed and packed 
in his trunk with the book of the 
play. Another twelve and he was at 
sea, on his way back to London.

Jack Sheldon was enthusiastic 
about the part offered him in the new 
play and very grateful for the chance 
it would give him of emerging from 
obscurity. He and the rest of the 
company which Sir Alfred gathered 
together entered whole-heartedly into 
rehearsals; the theatre was booked 
and press agents whetted the public 
appetite by extracts from the 
American papers.
The Search for an Understudy.

Preparations went ahead without a 
hitch, but all the while there was one 
thought which troubled Sir Alfred. 
He knew; of no understudy for 
Sheldon, and an understudy was very 
necessary. There were risks attend
ing such a play. Sheldon’s energetic 
part might easily mean a sprained 
ankle or twisted wrist—or worse still, 
a complete physical breakdown, so 
greatly would it tax even the hardiest 
of actors. But the actors who could 
undertake such a part were rare and 
difficult to find. And until one was 
found the play stood or fell by 
Sheldon. If he failed it collapsed like 
a pricked balloon.

The first night arrived. The 
publicity had reached its crest and 
queues exceeding the normal seating 
capacity of the theatre had assembled

the curtain fell on the final 
act the audience rose to its 
feet with one accord, cheering, 

clapping, waving programmes, shout
ing for the author and for Bobby 
Mackey, the principal actor. And 
not the least enthusiastic amongst 
that vast audience was Sir Alfred 
Rouse, the best-known producer in 
London’s theatre-land.

Even as he cheered he inwardly 
gibed at himself for being so demon
strative ; he who. had seen so many 
plays and been so long in the 
theatrical profession that even the 
best of new plays had to be superla
tively good to arouse in him more 
than a passing flicker of interest. Yet 
this new American play was different 
. . . and superbly acted. It was 
obviously written expressly for New 
York’s idol, Bobby Mackey, in such 
a way as to make the most of his 
varied abilities and the wonderful 
possibilities of skilfully managed 
" effects."

a good twelve hours before the curtain 
was due to rise. And still there was 
no understudy ... or at least one 
who had attended rehearsals. Sir 
Alfred certainly had, that very day, 
been given the name of an actor who 
could possibly fill the role, but he was 
on tour up North and even when his 
whereabouts had been discovered and 
arrangements made for his release 
from his present part, if such arrange
ments were possible, he could not 
hope to reach London before the first 
performance, 
content himself by praying to his 
particular gods that nothing would 
happen to Sheldon, at least, until the 
understudy had had a chance of 
finding his feet.

Enthusiasm—and Disaster.
The first night arrived, and passed. 

Never in living memory had a London 
play been received so enthusiastically. 
Never had the morning papers been 
so unanimous and whole-hearted in 
their praise. And never had a 
producer been so worried. For, whilst 
the great general public was reading 
the laudatory notices over its many 
breakfast tables, Sir Alfred was 
sending out urgent messages to his 
entire company for a rehearsal at an 
hour when most actors and actresses 
were usually in bed.

Tragedy had come only too soon. 
Sheldon, over-exuberant at having 
scored such a success, had joined in a 
riotous supper party, followed by a 
mad motor ride which had ended in 
a smash. Nothing serious, fortu
nately, but the little God of Luck 
had smiled wickedly and presented 
Jack Sheldon with a broken collar
bone.

Sir Alfred had to

f

A Difficult Role.
Sir Alfred decided, there and then, 

that London should see that play, and 
see it soon. His determination was 
strengthened by the fact that he, and 
probably he alone, knew of an English 
actor capable of filling the difficult 
leading r6le. The part demanded 
that the actor should be an athlete— 
almost an acrobat—of no mean order; 
a singer with a voice well above that 
usually expected of an actor; a 
pianist and a violinist and, above all, 
a remarkably good actor who could 
play the parts of tragedian, comedian 
and lover.

A tall order, yet Sir Alfred was 
convinced that Jack Sheldon could 
play the part. Jack Sheldon, whose

i
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Philips Projector Lamps are 
suitable for use in the simple 
Televisor described in this issue 
Philips Neon Lamps can also 
be supplied for this apparatus *
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The Understudy Arrives. Why not try it ? ”ing plant. In the London theatre 
Eleven o’clock in the morning there would be a television set and 

found Sir Alfred pacing the stage in a broadcast receiver, with loud 
despair. The understudy, Franldyn, speakers. The two theatres would 
had arrived and had done his best! be *n constant communication by 
He had worked hard and knew his telephone.
part fairly well. He possessed the When a11 was ready the two 
abilities necessary for the part, too, companies, one in New York, the 
with but one exception ... he could other in London, would give their
not create his part. He lacked the performances and Franldyn, the
divine spark of originality necessary understudy, would be able to see
to lift him from the rank of imitator BobbY Mackey and to copy his
into that of actor. Had he been able actions. He would also be able to
to watch Sheldon he would have hear his voice by means of the wireless

set and loud speakers. Thus Franklyn 
would, in effect, be attending an 
actual performance of the play with

Sir Alfred.
Macintyre said.

" By James, I will,” shouted Sir 
Alfred. “ How long do you think it 
will take to get everything fixed up ?

“ Well, you ought to allow three 
hours, I should think,” Macintyre 
replied. " You’ll have to get on the 
phone to New York right away and 
tell them the scheme.”

" Sir Alfred turned to his company. 
“ Clear off, all of you, and get ail 
the rest you can. Be back here at 
three sharp. We’ll pull through if we 
can.”

i

been satisfactory ; as it was he was, 
frankly, hopeless.

At twelve o’clock Sir Alfred called 
a halt. The company was tired and 
hungry; Franklyn was apologetic 
but was not progressing ; Sir Alfred 
was beginning to think that there 
was no alternative but to stop the 
production until Sheldon could 
return.

" And now,” he said, turning to 
the reporters, “ If there are any of 
you gentlemen willing to help me, I 
shall be eternally grateful—and 
shan’t forget to show my gratitude 
in a practical manner. Any volun
teers ? ”

Several of the reporters, genuinely 
eager to help and, incidentally, 
thinking of the wonderful story they 
would have to tell their readers, 
offered their help. Thereafter matters 
moved quickly. Sir Alfred telephoned 
to New York, asked that a perform
ance should be given, explained his 
scheme and found the management 
of the American production eager 
to participate in what promised to be 
a wonderful publicity " stunt.”

:
•:

The Reporter’s Scheme.
With some idea of breaking the 

news to the crowd of reporters who 
had been clamouring to interview 
him, he consented to see them. As 
he told them the facts they listened 
in silence, some scribbling notes 
mechanically, others gazing in sym
pathy at the anguished face of the 
producer. Then, when he had 
finished, questions and suggestions 
came thick and fast. To all of them 
Sir Alfred had to shake his head. He 
had thought of this, of that, of the 
other . . . but Franklyn could not 
create his part. One man only had 
remained silent, standing a little 
apart, obviously lost in thought.
Then he came forward : " Why not 
try television ? ” he asked.

“ Television; how can that help 
me ? ” Sir Alfred replied.

Macintyre, the reporter, enlarged 
upon his idea. ” If Franklyn cannot 
create a part, but can only imitate, 
let him imitate. Let him see the play Bobby Mackey in the principal part, 
acted, by the American company. “ Why, actually he will have an
Let him copy Bobby Mackey, step advantage over Sheldon,” Macintyre
by step, action by action. It can be concluded, " and if he can’t put up a 
done, with television.” good show after seeing Mackey act,

then you will really have to shut up 
shop, Sir Alfred.”

f-1

A 3000-Mile Link.
An aerial was erected on the 

London theatre, a television set 
installed and the services of a firm 
specialising in cinema apparatus 
enlisted to throw an enlarged image 
of the television picture on to a 
screen erected in front of the stage. 
A wireless set and loud speakers were 
also installed so that the actual words 
of the New York performance could 
be heard when necessary. A tele
phone at the comer of the stage was 
in constant connection with one at 
the New York theatre.

Three o’clock found the company 
assembled, eager to take part in an 
unique experience. Skilled operators 
bent over the television and wireless 
sets, making final adjustments. Re
porters and camera-men filled the 
boxes at either side of the stage so 
that they could see both stage and 
screen.

A TELEVISION ROMANCE.
Miss Dora Sclvey, whose image was recently 
televised from London by the Baird Tele
vision Development Co. The image was 
picked up in mld-AUanUc on board the 
Cunard R.M.S. Berengaria, upon which ship 
Miss Selvey’s flanc6, Mr. S. W. Brown, is 
serving as Chief Wireless Operator. Mr. 
Brown recognised his flancie beyond all 
question by her style of hairdressing, and 
particularly when she turned profile.

Miss Selvcy is an employee of the Western 
Union Cable Co., so that this latest achieve
ment might well be described as a romance 
of wireless, cable, and television communi
cation.

-

i
A Televised Rehearsal.

Then he went on to explain how 
he imagined the scheme would work.
The management of the New York 
production would be asked to give Alfred. ” It sounds a bit toowonder- 
a special performance. Facing the ful to be practical.” 
stage would be a televisor and, “ It would be a big undertaking, 
near by, a microphone and broadcast- but it seems to be your only chance',

Television—the Only Hope.: The Dual Rehearsal.
Sir Alfred, his coat off, his hair 

ruffled,- his face strained with weari
ness, was at the phone. He looked 
up: ” Stand by, everybody,”^ he
called, ” they’re ready to start.”

“ Is this possible ? ” asked Sir
j

li.
! •
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forward, ready to see a play which, 
if the newspapers were to be believed, 
promised the greatest of thrills,1'’of 
laughter-making situations, of senti- 

The notices outside the 
theatre announcing that Frank 
Franklyn would appear instead of 
Jack Sheldon had meant nothing to 
them. Both actors were practically 
unknown to them and one would, no 
doubt, give as good a performance as 
the other.

The Triumph of Television.
The curtain was up, the play was 

proceeding and Franklyn was giving 
a wonderfully good performance. 
Had the audience been particularly 
observant it might have noticed that 
the performers looked unusually tired. 
And those in the boxes and circles 
at one side of the theatre may have 
glimpsed Sir Alfred, standing in the 
wings, looking unutterably weary and 
white-faced. And they may have 
wondered why, towards the end of the. 
performance, he should droop lower 
and lower, his tired body sagging, 
until he fell limply into a chair, fast 
asleep, dead to the thunderous 
applause which shook the theatre 
when the tired actors and actresses 
made their final bows. They may 
have wondered then ; in the morning 
the whole country was able to read 
the romantic story of what had 
happened in that theatre and how 
television had made possible the 
performance they had seen.

ment.

The world’s first window display of television at Messrs. Selfridge’s rcccnUy. The Simple 
Televisor described In our first Issue has a prominent place.

Simultaneously the loud speakers 
woke to life. “ Hello, folks. New 
York calling. Hope you’re getting us 
alright.”
showed a flickering succession of 
streaks which gradually began to take 
shape as the operators made their 
final adj ustments. The cinema opera
tors focussed the enlarged image on 
the big screen and presently there 
became visible the stage of a theatre, 
with three actors assembled in the 
same positions as those on the 
London stage.

Again the loud speakers spoke* 
" Are you ready . . . then off we go. 
and the best of luck.”

Those on the London stage saw 
that the actors were moving and they, 
knowing their parts, moved in unison. 
Franklyn stood in the wings, awaiting 
his cue.

Sir Alfred spoke suddenly, as 
another figure appeared on the screen. 
“ That's Mackey ... on you go, 
Franklyn.”

a very creditable performance. Per
haps a dozen times Sir Alfred called 
for a repetition of a difficult situation 
and it was seven o’clock before the 
tired performers reached the final 
curtain.

The television screen

An hour later the curtain went up 
The television apparatus,again.

the screen, the wireless set and the 
loud speakers had been cleared away. 
The vast audience craned eagerly

The Understudy takes the 
Stage.

Step by step, gesture by gesture, 
the. two performances were carried 
through. Franklyn, with the actual 
example of Bobby Mackey’s super
lative acting taking place a few feet 
from his eyes, at last caught the 
spirit of his exacting part and, 
thanks to his ability to imitate, gave

This lUustratlon shows the crowds which attended the first public demonstration of the Simple 
Televisor at Self ridge’s. It was at Self ridge’s that Mr. Baird gave the first public demonstration 

of wireless silhouette that the world has ever seen.
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HIGH GRADE

ARE ESSENTIAL
FOR THE SUCCESSFUL EXPERIMENTER IN

TELEVISION All Communications respectingI
Our products have achieved 
an unprecedented popularity 
amongst wireless enthusiasts 
owing to their distortionless 
amplifying powers. We have 
specialized in these compo
nents only and users reap the 
benefit of our concentrated 
experience and the moderate 
price possible owing to large 
output.

ADVERTISEMENTS
1 should be addressed to—

“TELEVISION ”
Inital Telstns ’' in your j 
Ttlevisor and make a rood . 
start. Entirely British made. Advertisement Department, 

63, Lincoln’s Inn Fields, 
London,

L.F. TRANSFORMERSaSss W.C. 2.Telephone : HOLBORN 7070 I

RATIOS s
TELSEN ELECTRIC CO.. LTD.. 
207, Alton Road, Birmingham.S

.Phone: Central C2C5. 
•Grant: Escort, K'hun.12|6 Each

London Agent! and DlttriVulon :price lie Sel-Ezi Wireless Supply Co, Ltd, 1 
Crack Street. Soho, London. 1

Agmlt and Dltlrihulort lor Xorthrm Ireland: 
SLOAN & CO, 7. Corporation Street, Belfast 1

Mention of “ Television ” when replying to advertisements will ensure prompt attention.
1
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PRODUCTS of QUALITY AND DISTINCTION
i

THE <®> 5-VALVE PORTABLE RECEIVER■

IN HANDSOME LEATHER CASE COMPLETE 
READY FOR OPERATING, GIVING THE 
CHOICE OF A NUMBER OF STATIONS.

PRICE, INCLUDING ALL ROYALTIES

30 Guineas.
Read the following copy of a letter sent to us.

Four Gables, Boston Spa.
October, 1927.

Dear Sirs,
It may interest you to know that the last few weeks I have been touring 

Scotland and had with me one of your McMichael Portable Sets. For the 
whole of the trip I was able to hear Daventry quite distinctly and at John 
O'Groats, which is the farthest north I could get, it came in quite loudly 
and distinctly.

I think this is rather a wonderful performance considering the great 
distance from Daventry.

I am enclosing a photo or two which may interest you. •
Yours faithfully.

(Signed) Arthur Procter.
1

The (00) SUPERSONIC BLOCK UNIT THE ®
6-VALVE SUPERSONIC RECEIVER • !

?*

■-

•A
\

A simple arrangement of (00) components for a 
6-Valve Supersonic Receiver giving loudspeaker 
results capable of reception over a waveband of 
10 metres to 2,000 metres.
The total cost of parts to build this Receiver as 
illustrated amounts to approximately £13. Full 
detailed list, prices and diagrams on application. 
If desired, the complete receiver, constructed in’ 
our works, as illustrated, may be purchased 
with short-wave coils and auto-oscillator (for 
B.B.C. stations) for £17 17s. Royalties extra £5. 
Cabinet extra £2 2s.
The outstanding problem in short-wave recep
tion is to combine amplification and ease of 
control. The (00) Supersonic system gives the 
maximum of amplification and an ease of control 
which is a revelation.

|The (00) 5-Valve Supersonic Block Unit is the 
Heart of a Super-Het,” and was designed 

especially to facilitate the assembly of a Super- 
Het Receiver—and more particularly for those 
enthusiasts not having the confidence in their 
ability to make up a receiver of a somewhat 
delicate nature. Purchasers of this Block Unit 
can listen in within an hour of reaching home 
with their purchase.
Price (including 5-Point Oscillator), 300-600 

metres, £6 6s.
This unit forms the nucleus of the 6-Valve 
Receiver used by Mr. Allen, A.M.I.R.E., for the 
direct reception of the three Empire Broadcast 
Programmes transmitted by 2FC, Sydney, 
Australia, a distance of 13,000 miles.

4 4

|

:

t[ f—CBAT" 'Telephone: 
SLOUGH 

441-442

Telegrams:
‘ RADIETHER, 

SLOUGH.’

London Office and Wholesale Showrooms: 179, STRAND, W.G.2. (Telephone Central 6988)

Manufacturers of Wireless and Scientific Apparatus
WEXHAM road, slouch:bucks:

V

Mention of “ Television ” when replying to advertisements will ensure prompt attention. ■
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^TELEVISION
- SIMPLIFIED

THE SOVEREIGN 
H.F. CHOKE

J ALREADYExtremely efficient in use .... 
very reasonable in price .... 
gives maximum choking effect 
with maximum efficiency. 
Inductance 175,000 m.h. 
... self-capacity 5 m.mfd... 
Section wound to special design 
to cover waveband 15 to 4,000 
metres.

:

H.T. PROBLEM 
SOLVED

lv'J. R. WIRELESS CO.Obtainable from. all 
.halers throughout the 

country.

mm6-8 Rosebery Avenue, Clerkenwell. London, E.C.l 
Telephone : Clerkenwell 9515

I
v’Tv-:■' ’ •

TELEVISION No form of H.T. Battery can stand the strain and 
the drain of Television requirements.
Battery is a needless handicap—ELIMINATE IT!

Ensure constant, noiseless, AMPLE current, and 
begin TO-DAY by writing for prices and full 
particulars of

The H.T.APPARATUS MADE TO DRAWINGS. EXPERIMEN
TAL WORK—PHOTOGRAPHIC, ELECTRICAL 

AND RADIO. INVENTOR'S MODELS 
A SPECIALITY. ARTICLES MADE 

IN QUANTITIES AND 
PLACED ON MARKET.

•3?

JOHN SALTERPHONE: 
CHANCERY 

7408
Scientific Instrument JbCaker 

13, FEATHERSTONE BUILDINGS 
HIGH HOLBORN, W.C.l

Contractor to the Metropolitan Borough Councils

ESTADLISHED

1896 H.T. BATTERY ELIMINATORS
H. CLARKE & CO. [M/cr] LTD., Atlas Works, Old Trafford, Manchester

| On the performance 
of the

depends the success 
of yourSELENIUM CELL 

TELEVISION SET!
1 ,

VfENNER SELENIUM CELLS are quite original in design- 

* NOT of the wire-wound or condenser types—and are practically
INDESTRUCTIBLE

They maintain a high sensitivity, and will not heat up or fail if used on 
high voltage. They can be supplied to your requirements in various shapes.

..

:

CELLS FOR EXPERIMENTAL WORK FROM £1
LET US KNOW YOUR REQUIREMENTS!

We make SELENIUM CELLS to work off the MAINS, to pass MILLI-
AMPERES, and to keep COOL.

VENNER TIME SWITCHES, Ltd.
45, HORSEFERRY ROAD, WESTMINSTER, S.W.l

•Phone: Vic{*‘|“

’Grams : CLOXWICHES, PHONE, LONDON.

v

______ I

Mention of “ Television ” when replying to advertisements will ensure prompt attention.
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-Simple Televisor Amplifier- 

Cabinet TELEVISION PARTSIn MAHOGANY, 30/-.In OAK, 27/6.
ELECTRIC MOTORS from 12/6; NEON 
LAMPS, 2/6; SELENIUM CELLS, 10/-; 
PROJECTORS, £1 5s.; 500 CYCLE ALTER
NATORS AS USED BY Mr. BAIRD, £3 10s.; 
Projector Bulbs, 9/-; Focusing Arc Lamps, £3; 
2i" Brass Tubes with lenses, 17/6 ; 1,000 volt 
Generators, £5 10s. ; 3-Valve Amplifiers,
£2 10s.; Osram Power Valves, 7/6.

THE DIX-ONEMETER. The 55 Range

“ CAMCO”
as specified.

Complete with Terminal Strip (undrilled) and Baseboard.

THE CARRINGTON MANUFACTURING Co. Ltd.
Cameo Works, SANDERSTEAD RD., SOUTH CROYDON.

Telephone: CROYDON 0623(2 lines).

(Pi “ Rolls Royce " of Radio. An instrument 
of exact precision reading, 40 micro-amp. 
to 20 amps., 2 milli-volts to 2,000 volts. 
Measures Crystal Signals or Resistances 
from 50 ohms to 50 megohms. Instrument 
de Luxe, 55/-. Multipliers, each, 6/6. 

INSTRUMENTS. We are specialists. Our 
stock is the finest in London. Multi- 
Range Testers, A.C. and D.C. Resis. 
Capacity and Inductance Bridges. Micro- 
ammeters and all panel meters at rock- 

bottom prices. Moving Coil Milliammeters from 15/-.

H

COMPONENTS mare suitable for use in all circuits, best 
material and workmanship being employed 
in our manufactures.

SELENIUM FROM 1/-.
H.F. CHOKES.

Vertical, 5/- each. Clip-in Type, 4/- each.
FIXED CONDENSERS.

•00005 to *002 with clips now.. 1/8 each. 
•0025 to -006

01 „ „ 3/6
Grid Condenser and Leak .. 2/-
lf your dealer does not stock, utile direct to the Sole 

Manufacturer:—
C. D. MELHUISH,

8, Great Sutton St., Goswcll Rd., E.C.l.
’Phone: Clerkcnwell 7-194.

Send for catalogue of our guaranteed products.

v i*:-:

WE HAVE A WONDERFUL STOCK OF RADIO 
AND SCIENTIFIC APPARATUS.

Send us your enquiries for Dynamos and Alternators, Recorders, 
Relays and Special Apparatus, Now Ready, New Edition of 

72 page Illustrated Catalogue, 4d.

LESLIE DIXON fi9 OO.
218, UPPER THAMES STREET, LONDON, E.C.4.

.. 2/- 1*

The history of Wireless development shows that each successive step 
forward was made with the help of Exide Batteries.
In the case of the first Wireless S.O.S. call, the first opera to be 
broadcast, and the first transatlantic Wireless Telephony, Exide Batteries
were used.
The WH volt battery for High Tension by reason of its large capacity 
(5,000 milli-ampere hours) and low price (7/6 per 10 volt unit) is the 
cheapest and best source of H.T. in existence.
It is the battery chosen before all others by professional radio en
gineers for heavy duty in public address systems, and at Broadcastng 
and other Commercial transmitting stations.
Its even discharge and steady voltage make it the ideal source of 
H.T. for Broadcast reception, and a sheer necessity for Television. 
Its low price places it within the reach of all.

Supplied in 10 volt and 24 volt units, and in 40 volt and 60 volt 
assemblies (in polished wood crate with detachable wire carrying handle).

Exide H.T. Battery. 
Type WH

Capacity
5,000 milti-amp^re hoursTYPE

WH 10-VOLT. 24 volt unit 
10 volt unit 

Complete in Case f 40 volts 
with detachable! 
wire-handle t

£1 4 0
0 7 6
1 17 6
2 14 0

\
5,000 mill!-amp. hrs.

without acid.
CAPACITY 
PRICE - -

60 volts7/6
| ORTAlXABm FROM ANY 1 CXI PC SKRVICK AGENT OR YOUR LOCAL DKALKR, |

Advertisement of The Chloride Electrical Storage Co., Ltd., Clifton Junction, Near Manchester.

Mention of “ Television ” when replying to advertisements will ensure prompt attention.
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inSSMDh THE PERFECT 

TERMINAL
1

POSITIVE GRIP TERMINALS 
ARE ABSOLUTELY IDEAL.

ANODE SUPPLY 
AND

FILAMENT SUPPLY 
FOR YOUR

TELEVISOR

{Patent No. 245586.; 
The ends of the leads are 
so gripped that they < 
not possibly come ad 
Pressure is so distributed 
that a break is practically 
impossible, 
tration.) 
ragged ends of the ilex 
covering are covered up, 
and one's leads look and 
behave as they ought to 
behave when lit ted with 
liscnin Positive Grip 
Terminals, as used in

can-
rift.

ANODE CONVERTORS 
ROTARY TRANSFORMERS 

MOTOR-GENERATORS

W(Sec illus- 
Furthor, the -•v

X Vm Vs'

fftfirEfficient. Silent. Ripple Free.

“ RADIO P a tent.
DOR perfect design,
A manship Belling-Le 
unequalled. Recommended and used by I 
all the leading Radio experts, and by I 
manufacturers of the best battery elimin- | 
ators, BeUing-Lcc Terminals have long 
since proved themselves to be the best 
designed terminals for Radio.
PRICES: Type ‘ B.’ Standard large insulated 
model, polished black bakelite, 9d. each. Type 
‘ M.’ As Type * B ' but smaller and with only the 
engraved top insulated. Best nickel-plated brass.
6d. each. Both types guaranteed, and 

made with 30 different engravings.

finish and work- 
e Terminals areFOR THE

MILLION” sSt;\";V
'•AMATEUR WIRELESS"

-WIRELESS WORLD " SETS 
4xn nT

LEASING SET 
MANUFACTURERS.

Follow the Lead 0/ Frperti.
Insulated sleeves are 
made in standard colours,
Red, Green, and Black.
Plugs and sockets arc 
interchangeable, and all 
metal parts N. • plated.
Liberal discounts to Manu
facturers ; samples gladly 
submitted to Trade 

enquiries.
THE

LIS ENIN WIRELESS Co,
It. Edcware Rd„ London.W^ Socket and

rheme • Paddinttrm 2734. Mug. 4jd.

'Vsndcr Plug. 
Note taper.

2L

Send for Lists :—
M-L MAGNETO SYND„ LTD.

Radio Dept., COVENTRY 
(Phone: 5001);i BELLINGLEE !ft r TERMINALS v

BELLING & LEE, Ltd., Queen sway Works, j 
Ponders End, Middlesex.: .Spade End.

«d.

INDEX TO ADVERTISERS.tiEAR
EXPERTS

Get your; TELEVISION PAGE
Belling & Lee
Bird, Sydney S. & Sons, Ltd. 
Bulgin, A. F.
Carrington Manufacturing Co.. Ltd 
Celestion Radio Co.
Chloride Electrical Storage Co., Ltc 
Clarke, H. & C., Ltd.
Colvern Ltd. ..
Constable & Co., Ltd.
Dubilier Ltd.
Economic Electric, Ltd.
Electradix Radio 
Electron Co., Ltd 
Hart Accumulator Co., Ltd. 
Hcywood, N. ..
Igranic Electric Co., Ltd. .. 
Jackson Bros.
J. R. Wireless Co.
Langham Radio 
Lisenin Wireless Co. ..
Lisscn Ltd.
London Radio Supply Co. .. 
McMichael, L„ Ltd. V 
Melhuish, C. D., Ltd.
M.L. Magneto Co., Ltd.
Milliard Wireless Science Co., Ltd. 
Peto-Scott, Ltd.
Philips Lamps Ltd. ..
Pickett's Cabinet 
R.I. Varley, Ltd.
Russell, L. G., Labs...............
Salter, J.olin
Television Supplies, Ltd.
Televista Manufacturing Co., Ltd.
Telscn Electric Co..................
Venner Time Switches, Ltd. 
Watmel Wireless Ltd., The 
Wet H.T. Battery Co., Ltd.

from 48
3

33Heavy Aluminium Discs accurately cut to specification, 
with flanges and screws (Black finish), 15/- pair. 

Tested & guaranteed Condenser type Selenium cells* £1 
Motors, 4 to 6 v., also for A.C.or D.C. mains, from 15/- 
Projector lamps, mirrors, lenses, etc.

Write NOW to us for expert-advice and full price list.

•-
47
33
47
46

1
48
iv
3

THE TELEVISTA MANUFACTURING CO.
37, Drury Lane, London, W.C.2

47
2
3

If in difficulties let our Laboratories help you l 33
hi
44
46
34iiiiiiinnnniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'iHimiiiiHHUiiii^
48

i WIRELESS PICTURES 
and TELEVISION

15
33

I 45
| 47IBy T. THORNE BAKER, F.C.S., F.R.P.S. Crown 8vo. Illustrated.

6s. 6d. net.
Reod the hook and see how it is done and 
learn how. yourulf, to rtetiv* wireless pictures.

48I
■

ii£= 16
41

The Engineer.—"The descriptions given are brief but effective, and 
leave no doubt upon the mind as to the principle of operation of the 
different devices employed.”
Electricity.—'* Mr. Thorne Baker's book shows that experimenters have 
open before them the most wonderful field for research and the preface 
of the book indicates in no small measure the commercial necessity for 
both wireless and wire transmission and reception of pictures, photof, 
documents and, in fact, everything that is withiu the scope of the 
camera of the human eye.”

I 33
51 33I.

46
6i 48I 44I 46Jv*r

-i London: CONSTABLE & CO., Ltd., 10-12 Orange St., W.C.2 I
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Give Television a Chance
(r>Put in the best and you get out 

the best—not otherwise. Only' 
disappointment results from using 
poor components, especially in a 
television amplifier. Perhaps you 
can fool the ear but you cannot 
fool the eye.
Use these Igranic components and 
you have a guarantee of satisfaction. 
They represent the highest grade 

amplifier components manufac- 
. tured. Nothing has been stinted to 

make each as perfect as it can be.
The complete illustrated Igranic cata
logue List No. J493 will gladly be sent 

on request.

Igranic Three-Valve
R.C. Amplifier.

Three stages of perfectly designed resistance capacity 
amplification. Volume control is provided. The 
most even amplification possible is obtainable with 
this amplifier.

Price 53/-, without valves and royalty.

L.F. Transformer, 
Type “G."

Gives the most even 
„„ amplification of all fre-

qucncies under working
Dlivfi conditions. A massive

instrument in which
neither materials nor 
workmanship has been 
stinted
3.6 : 1 for 20,000-30,000 
ohm valves and 7.2 : 1 
for 6,000 ohm valves.

Price 30/-.

Two ratios,

Suitable for use in the simple Televisor Amplifier 
employing one 3.6 to 1 and two 7.2 to x.

Igranic
Wire-Wound

Shielded
Resistor. wMPANfrThe pe 

wound 
for R.C. coup
ling Being shielded, stray capacities arc eliminated 
and a straighter characteristic is obtained at the 
high frequencies.

80,000 ohms
150.000 „
250.000

rfcct wire- 
resistor SBPrice 4/6 

.. 5/6
.. 7/6

Igranic L.F. Choke, 
Type “ G.”

The best low frequency 
choke made. Exception
ally high maximum in
ductance of 370 henries. 
By connecting the two 
sets of terminals in 
parallel an inductance of 
So henries is obtained. 
A really massive job.

Price 27/-

149, Queen Victoria Street, London, E.C.4
Works: BEDFORD.

Branches :
MANCHESTER, BIRMINGHAM, CARDIFF, LEEDS, 

NEWCASTLE, BRISTOL, GLASGOWd)
Igranic Universal 
High Resistance.Igranlc-Pacent 

Pre-Set Resistor.

For the base-board con
trol of valve filaments. 
Ideal where a panel 
rheostat is not required. 

Price 1/8.

Igranic 
Filament 
Rheostats. 

This is one of 
the range of 
rheostats which 
meet every pos
sible requirement 
for perfect volt
age control.

The only satisfactory 
type of volume control 
for transformer or R.C. 
amplifiers, 
meter type.

Model A—0-1 megohms. 
Model B—0-5 megohms. 
Price 5/6, as illustrated.

Potcntio-

Prices from 2/- to 4.-.

- • 4
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