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PHILIPS 
MEOM ·LAMPS 
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We manufacture Neon and 
Projector Lamps suitable 
for television apparatus. 

Obtained. from all 
local electricians. 

USE PHILIPS LAMPS
AND SEE. 
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W HEN harsh distortion ruins a'.l 
enjoyment ••• don't blame 
your set, look for the cause : 

jumpy H.T. supply; then remedy it. 
Enthusiasts and the every-day·listen• 
er are learn' ng the wis'dom of in• 
stalling the wonderful Standard Wet 
H.T. Battery-90% ofradio troubles 
vanish. Permanent power i• the rs 
for ever. H.T. worries a re left be, 
hind. This wonder battery with iu 
smooth, even flow of power, has 
banished interrupted programmes 
and ensures an uncanny fidelity and 
purity of tone without a trace of 
"background." Its voltage is un• 
flagging, hours of daily service will 
not sap its capacity. The secret is 
"it recharges itself overnight." Re
place your H.T. Battery for the last 
time with a standard Cabinet, and 
make your set a musical instrument. 

IMPORT ANT. Experimenters con• 
templating building a Tele41isor 
must employ an UNVARYING 
H.T. current to get good restdts. 
The Standard l!attery is specially 
suitable for this reason and can be 
built up to any required 41oltage. 

a: REE 
BOOK 
GET YOUR COPY 
OF THIS FREE 
DOOK. . Take the 
first step by send
lnA for free booklet 
descrlblnA every 
detail for lnstalllnA 
and malntalnlnA 
this super-efficient 
and moaeyasavlaA 
battery. 

Woolworth's Stores arc 
110w di.trtbutlni; Xo, 2 
<di <ompletdy 115Stlll• 
hkd at 6d. rod1. Also 
" Standard" t:lc.lrolylc 
<11emkab la Gd, bolllrs. 
Sec the name STAXD
.\RD on c,·ery J!!: ,\ II 
lypl'S ol the botrrry ore 
ullo obtolnablc rrou1 
llollord's t 'ycle Store~ 
ond Wireless Dcalrri!. 
Carrlal!.o · Paid on 

Casli Orders. 

NO DEPOSIT. 
DEFERRED 

TERMS. 

~ 

:'"·•·iriimiJcj, .. , .. ,., .. ,.u.n . : ....... ,uni . : .... IVPD ... . : 

i 0:':!:f· l .u~~.... i u.1. \~n111 1 r.,.•::,-;..,11 \ 
L .... ~.8/~ ..... .L ... ~~(~~ ... J ...... ~~~~ ..... ! ..... '!.~.@ ..... l 
(Dept. T): THB WBT H.T. BATTERY qo. 
12, 13 & 14. Browolow St., Hieb Holbi;,ra, W.C.l 

. M.B ... 

.B\BUOTHEEK 
N,V.H.R. 

ULTRA•SHORT 
WAVE COILS 
ARE NOW AVAILABLE 
FOR THIS RECEIVER 

Pricea .'-
Two Short Wave 
Coils: Space-

716 wound-20 to 45 
moires, and ~5 to 
90 moires, Eacb, 

Broadcast Wave. 
Accurate Spa~c· 7/6 
wound to give 
mas.imum etlici-
ency. Eacb. 

Long Wave. 
Secli?nal wound 8/6 

, to Q:tve lowest 
high • freciaeacy 
resistance. Eacb, 

Colvem Aluminium 
Panel. 

is also specified 
for the Mullard 
MasterTbree Re-
eel ver 18° z 7' : 14 
gauge : sprared 
lastromeat black: 
drilled for warl• 

116 able coadensen, 
swilcb and panel 
braakeu, Eacb. 

IF you are about to construct the 
Mullard Master Three R,eceiver 
you should remember that there 

is. every reason why you should 
adhere to the author's specification. 

SELECTIVITY. to the highest degree is 
easily obtained with Colverii Coils. 

RANGE depends to au extremely 
high degree upon efficient coils, 
and it is very import:uit that these 
should have a very low bigh-fre. 
quency rei:;istaoce. To obtain this 
Colvcrn Coils are accurate space-

' wound. Experience proves that the use of 
Colvern Coils increases the range of a 
radio receiver. ln the case 0£ the Master 
Three Colvern Coils give maximum range 
on each of the three wavebands. 

VOLUME is similarlydeFendent upon the 
efficiency of coils. Logically, the signal 
strength of distant stations is greatly in• 
creased by Colvern Accurate Space-Wound 
Coils. 

Therefore be advised - adhere strictly to 
the author's specilicalion, you will be 
most sati16ecl. 

COLVERN 
ACCURATE ,SPACE· WOUND 

COILS 
Calvan Ltd., Mawney'a Road. RomfonL 

Mention of" Tdewion •• f/JM1I replying to advertisements will ensur, prompt att,ntion. 
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Adt>I . of tire D11b i lier Co11de11ser Co- lllnSl, Ud., Duc,,n Worb, l'lclorirr Rand, Norlh Aclc ,r, \V .l. 

ELECTRADIX 
MOTOR 

ALTERNATORS 
for Syachro11ous Drivinc 

AS USED BY 
- llfR, BAIRD 

~ . (Sec ):,st month's issue,) 
Scale section suowmg deta ils of construction. 

MAKER'S £30 SALE PRICE • • ra3 10S 
PRICE WHlLE AVAILABLE a;, • 

B•ll ~:,rings, cazbon b~ bes, lamin:,tcd m:ignets, slo\•wouod stator GDd 
alumloiuru body make It perfect . A model self-exciting Altc!"ator. 
THE DYNAMOTOR OF UNLIMITED POSSIBILITIES, 

Machines of unsurpassed workmanship at ooe•tcotb ol their original cost, £3 \0 

ELE(TRADIX RADIOS 
1
. 

218, UPPER THAMES STREET, LONDON, E.C.4 _ 

THE SOVEREIGN 
SHORT WAVE (18 to 90 metres) 

SIX-PIN con.s 
for the 

MUIJ.ARD MASTER THREE 

~.'.'.~::~5/-
dtt1lers. 

SHt,_,J,_.4,,...,.,.., •• ,. J. R. WIRELESS co. 
1••" ,s "•,ooo ""'"'• '•· 8;8 Re-..L.- -••eaae, Clerk111weU.-Loado•· E.C,l J,.n•"" 175.000 ,,.J,~ "If• ~T A-. -. 
••r-<ilJ S .,...,_fJ. Prl<• If• Tolcphene : Cltlkoa...U NII. 

Mention of " "Tel«Jision" when replyinz to adwrtuemints fDill ensur, prompt alt,nti(III. 

1• 3 

@ 150 

' 



JUNE 1928 

Strafr,\ht Line 
Super 

Transformer. 
Ratlo n to 1. 

25/-
T•rmlnals: 

S a.ad 6 Primary. 
4 and 5 Sccooduy. 

T E LEV I S I!OJN 

AT the NATIONAL RAD10 EmmmoN, 
Olympia, held in September, 1927, we 

bad on show eighteen new products. The 
previous six months was a record of ruthless 
scrapping of any existing products that were 
no·t up-to-date, and the designing of new and 
bett_er components incorporating the most 
modern developments of radio science. 

The R.I. and Varley Straight Line Super Trans
former is one of the most popular radio components 
of to-day. The National Physical Laboratory Curve 
of this famous Transformer shows its amplification to 
be practically constant from 100 to 6,000 cycles, with. 
exceptionally ·good results even as low as 20 cycles. 
It can be used with success in any transformer
coupled receiver, in fact its universal application is 
on a par with its. remarkable efficiency. 

Our Bi-duplex wire-wound Resistances have built up 
a reputation for efficiency in almost every comer 
of the globe-they7 are the last word in reliability 
and perfection of rdesign. W#te for particulars of 
our Tapped and Variable Resistances, also of our 
new Super Power Resistances which have been 
designed to- carry a current up to · 50 milliamperes. 

Bi-duple~ Wire• 
wound Anode '•l 
Resistances. 

lCade In a complete 
nngc . of sites up_ to 
soo,ooo obmil. Prices 
complete with univenal . 
bolder, 5/8 to 17 /8. 

THE ,iAR'K. OF PROGRESS 
Kinpu;ag Ht1111e, 103 Kin1~11. Lomliin. W.C.2. Teifllliime ·: Hol&oni 5303. · 

Mention of" Telfflsian,, when replying to adtJertisements roill ~• prompt attention. 
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EDITORIAL 
T HE past three issues of TELE

VISION have met with an 
amazingly enthusiastic recep

tion, and in spite of the advent of 
summer, bringing with it the counter
attractions of outdoor pleasures, the 
interest aroused in television gives 
every promise of being sustained with 
unabated enthusiasm. 

* • 
T H E Television Society is now 
firmly established and the first 
general meeting, which will in time 
to come be looked upon as somewhat 
of an historic occasion, was held on 
May 1st, when .Mr. Baird delivered 
the first lecture before a crowded 
and enthusiastic audience. At the 
conclusion of the lecture a demonstra
tion of wireless television was given, 
thus bringing to a fitting ending the 
fi~st general meeting of the first 
television society in existence. 

* • * 
0 N our correspondence page we 
reproduce a most interesting letter 
from Prof. Cheshire, our well-known 
and valued contributor on optics, 
describing this demonstration. In 
the. light of certain criticisJ)ls which 
have been levelled at Mr. Baird's 
------ -------

system, Prof. Cheshire's opinion 1s 
both illuminating and valuable. 

• * * 
A L T H o u G H television has been 
demonstrated on many occasions 
previously, we think that this demon
stration to the Television Society 
marks the beginning of the time 
when television will definitely come 
into the hands of the amateur. The 
apparatus shown received television 
which was broadcast from the Baird 
Company's station in London, and 
there appears tp be little reason why 

Editorial & Publishing Offices : 

The Television Press, · 
Limited, 

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

Telephone: Regent 6437. 

SVDSCRIPTION RATH, 7/6 PH AlfNUII, 
POST PUS. 

MSS. and other material Ti:ir Editorial 
consideration should be accompanied 
by a suzmped addressed. envelope, and 

should -be c,pewri~n. 

similar equipment should not be in 
the hands of the amateur experi
menter very shortly . 

* * 
A G A I N s T this we have to set the 
news, . reported elsewhere in· this 
issue, that Baird televisors are to be 
marketed in America first. Although> 
of course, we should like to be among 
the first to congratulate the Baird 
Company , on the very satisfactory 
deal which it has made with the 
Americans, we cannot help feeling 
very disappointed that the fruits of 
British inventive genius may be 
reaped first in America. 

* * * 
F R o M personal experience we can 

. testify tha,t astute American business 
men do not spend real money buying 
a " pig in a poke." In the face of all 
others, . Baird's patents have been 
chosen as covering the only prac
ticable system of television in exist-. 
ence. That is a triumph for British 
inventive genius, :and we ;µ-e full of 
appreciation of the fact ; but if home 
televisors are ,to be put · on the 
market in America - immediately, 
surely we are entitled to have access 
to them here in this country, at least 
simultaneously with their appearance 
in America. 

E11tiYe co>1ients of-lltis--J~m1al copyrigld ~ -iii.--U·.SuJ :;· 1928. by Telnmvn-·Prlsi; "IJtl. · · 

Forrii,s TramJalio,s Ricltls llnnwd. 

s 
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SEEN ON THE SCREEN - No. 2. 

. . -----, 

• I . . .. . . , . ' 
. . . i 
. ' . , • : I 

l 
' . { ' ... 

I 
• I 

/ u . ., 

~Ult~- ~·- --~.J . ,._ 
, . . ~~ 

..• ~ :c.-............ - - ~ 

.. ~• "'d <' • 

' 
6 



• 

I , 
I . 

I 
r 
' 

TELEVISION JuNI 1928 

i ......................................................................................... " ....................... " .......................................... ... 
: . 
: I ! Baird Televisors for America First I 
. . 
i BRITISH INVENTOR'S TRIUMPH · i 
: : . .................................................................................................................................................................... 1 

TELEVISION BROADCASTING 

STARTS IN AMERICA. 

In view of the rem11rks- m11de by C11pt 
0 . G . Hutchinson, of the Dolrd Televlslo~ 
De,·elopmcnt Co. , durlnC the course of 
an intcntcw which ,..,·c reproduce 
below, we were not alto~thcr surprJsctl 
when, Just as we "·ere goln~ to press, we 
receh•ed the followlnC coblo from our 
New York correspondent :-

., As from Soturdo)' , Moy tith. Station 
WGY will broodcost television pro
grommcs three dQJ,'S per week." 
For the lnformotlon of our renders 
St11tlon WGY Is one of Amcrlc11"s createsi 
broodcostlnC stntlons. It hos a power ol 
50 kw., or twice- the- reputed mo..xlmum 
power ol Daventry, 5XX. 

IT was with somewhat mixed 
feelirigs that )Ve read in the daily 
press recently that the Baird 

Television Development Co. had 
entered into a contract with a power
ful American syndicate, as a result 
of which the Americans acquired 
certain patent rights in the Baird 
apparatus. Still more disturbing was 
the statement of one of the Americans 
concerned, that within a few months 
of the return of himself and his 
colleagues to the States televisors 
would be on the market over there. 

This news seemed to us to be of 
such importance . lo readers of TELE· 
VISION that we immediately sought 
an interview with Capt. 0. G. 
Hutchinson, Joint Managing Director 
of the Baird Company, whom we 
found quite ready to discuss the 
history and meaning of the deal. 

"Early this year," explained 
Captain Hutchinson," I went to New 
York to superintend the final details 
of som~ experiments which cul
minated on February 9th in the 
reception in New York on the 
·Televisor' screen . of crude but 
recognisable images of . a number of 
persons sitting in London. 

" The demonstration aroused in
tense interest in New York, and 
indeed throughout the United States, 
and I was approached by a group 
controlling several broadcasting 
stations who were anxious to be the 

first in the world to broadcast tele
vision. So anxious indeed were 
they that they were willing to pay 
well for the privilege. 

" Other commercial groups came 
to see me with a view to acquiring 
the patent rights in the invention for 
America. One of the most powerful 
of these groups was so keen on 
• getting in on television ' that it 
immediately commissioned two of its 
technical experts to investigate the 
television situation and· report on its 
commercial possibilities. After these 
experts had seen all there was to be 
seen relating to television in America 
they crossed over to Europe and 
finally came to our laboratories in 
Long Acre. Their arrival here 
coincided with the preliminary tests 
of Mr. Baird's latest ' Televisor.' 

"They waited .a few days until the 
tests were complete, and then we 
gave them a demonstration by wire
less and by wire. _ 

Sir Charla Hl&bam, tbe IJlrldah ad-..r1llln3 
erpert; pbototnpbed on· tb• "IA'lfatban 

prior to Hllln& for New York recent17, • 

7 

"The result of this demonstration 
was that they cancelled the reserva
tions already made on the M aurelania 
to return to New York and cabled
their principals that they had found 
real commercial television, and that 
in their opinion the Baird Television 
Company had the basic patents of 
the only practicable system in 
existence. 

A Powerful Group. 
' " After this the principals of the 

group entered the scene and we made 
a deal with them which I think will 
work out satisfactorily to .all con
cerned. 

" The group concerned is extremely 
wealthy and powerful in the field of 
American radio. It controls a vast 
chain of radio stores extending 
throughout the United States, 
Canada, and Mexico. It also con
trols seven;.! radio breadcasting 
stations, and is arranging to purchase 
others which will immediately be 
put into service as television broad
casting stations. 

" The manufacture and sale of 
receiving. ' Televisors ' for home use 
will be commenced at once .. 

" A special radio-television station 
is being erected on Long Island, near 
New York, for the purpose of 
co-operating with our trans-Atlantic 
station over here which is now ready, 
thus bringing two-way television 
between London and New York a 
step nearer. 

" Under the terms of the contract 
we retain a 50 per cent. interest in 
the profits of the American, Canadian; 
and Mexican companies which are 
being formed, and we get the benefit 
of any improvements which may be 
acquired or developed_ · by the 
American companies, while they on 
their side get the benefit of any 
improvements made by Mr. Baird 
in this country.: . .' 

In answer to o~ inqui_ry. as to the 
amount of money involved· in the 
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TO BE THE WORLD'S FIRST MOBILE TELEVISION STATION. 
The" Leviathan" lea,inC New York. (Photo by cou,/&Sy_o/ U.S. Lines.) 

. 
transaction, Captain Hutchinson 
replied that he could only say it 
was a large amount and considered 
very satisfactory by the directors of 
the Television Company. 

Sir Charles Higham, the well
known publicity genius, left for 
America in company with the 
American representatives, and we 
understand he is handling for thelll 
certain publicity matters on the 
other side. The party sailed on the 
United States liner Leviathan, which 
ship has been selected to be the first 

mobile television station. Negotia
tions are in hand with the object of 
equipping the Leviathan with both a 
transmitting and receiving apparatus. 

Captain Hutchinson concluded by 
stating that " television should now 
go ahead by leaps and bounds. Our 
American friends arc real live men, 
and as there is no broadcasting 
monopoly over there I would not be 
a bit surprised to hear within the 
next month or so that regular tele
vision programmes were being broad
cast ; and I believe that once they 
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get to that stage improvement will 
follow swiftly on improvement even 
more rapidly than was the case in 
the broadcasting of sound. 

" I do not wish to overstate the 
case in any way, but our American 
cousins have certainly got a go
aheadness about them that we would, 
I am sure, do well to emulate." 

Apparatus Received. 

We have received from Messrs. 
Economic Electric, Ltd., a sample 
E.E.C. motor which was designed for 
driving the two rotating discs incor
porated in the simple televisor de
scribed in our first two numbers. 

Readers will recall that this machine 
demonstrated the principles of tele
vision. On the transmitting side two 
discs were employed, one exploring 
the image while the other is described 
as a light interrupting disc. Both discs 
are rotated by means of small motors 
deriving power from an accumulator. 
It is required of these motors-two 
being necessary as one is arranged for 
each disc-to rotate at an even speed 
and at the same speed. 

The E.E.C. Motor is rated as a 
4 to 6-volt motor capable of running 
efficiently at 2,000 revolutions per 
minute. We notice that it consists of 
a three-section series-wound armature 
mounted on a substantial silver-steel 
drive shaft. The armature core is 
built up of charcoal iron laminations. 
There are two pole faces which form 
a substantial housing carrying the 
bearings, field coil, etc. The current 
is supplied to the armature through 
copper gauze bushes to a disc type 
commutator. The necessary ter
minals for the current supply battery 
are conveniently placed on the top 
of the motor. A solid ebonite block 
carries these terminals. The overall 
dimensions for the motor are 2f in. 
high, s½ in. long, and 3 in. wide. 
These measurements convey its 
compactness. 

On test we found the E .E.C. Motor 
satisfactory. It ran smoothly and 
silently even at maximum speed. 
This particular piece of apparatus is 
obtainable from a number of suppliers 
of television components whose names 
and addresses are to be found in our 
advertisement columns. .It is listed 
at £r 1s. · • 

I 
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ON 1\fay rst the first general 
meeting of the Television 
Society was held at 8.30 p.m. 

at the Engineers' Club, Coventry 
Street , London. As announced at the 
last meeting (which was a purely 
formal one, to discuss Society busi
ness), :\Ir. j. L. Baird honoured the 
Society by delive1; ng a lecture on 
television, at the conclusion of which 
he demonstrated the reception of 
television by wireless. Members 
attended in full strength, taxing the 
accommodation of the lecture room 
to the limit. 

During the course of his introduc
tory remarks the Chairman, Dr. C. 
TIERNEY, D.Sc., said that we had the 
pleasure that evening of meeting one 
whose name is associated with tele
vision perhaps more than any other 
name with which we are familiar in 
this country. He referred, of course, 
to John L. Baird. It was a compli
ment which we all highly appreciated, 
since probably no one had done more 
to advance the science of physics to 
the art of television that i\Ir. Baird, 
our own countryman. 

The Cinderella of Physical 
Science. 

So far as physics was concerned. 
television was perhaps the Cinderella 
of physical science. It. was not yet 
fully achieved, though the promise 
that it held in store was one that we 
had no apprehension about whatever. 
It was actually wit_hin reach, and it 
only remained now for sufficient con-

. centration and application of known 
laws to the applied arts in order to 
achieve the result that was so 
earnestly sought for. 

It was not many years ago since 
we tinkered about with carbon micro
phone, coherers and de-coherers, and 
had · rio :-knowledge that we s~ould 
achieve, in the art of transmitting 

Report of 
'"first qcncral.Jlccting 

sound, what is known as tl1e " broad
casting "of to-day. He wished to say 
at this point that it was due almost 
entirely to the amateur that that fine 
art of applied science was accom
plished in the manner that it was 
to-day. · 

Similarly, television was the latest 
of current advances, and one of which 
we might feel justly proud. He hoped 
that, as a result of the lecture which 
we were to hear that evening, we 
should receive that stimulus and 
that encouragement which would not 
allow us to get into that despondent 
position that so many seemed to 
have been in, and which, as he 
happened to know, l\Ir; Baird him
self had found himself. In spite of 
his ups and downs, in spite of his 
successes and disappointments, in 
spite of his hopes and fears, Mr. 

9 

· Baird had actually accomplished the 
transmission of light in much the same 
way as we were accustomed • to 
receiving the transmission of sound. 
Therefore he anticipated with the 
audience the plea,sure of hearing from 
Mr. Baird himself something of · 
current advances in the art of tele
vision, and would call upon him, 
without further delay, to give us his 
lecture . . 

Mr. J. L. Baird. 
Mr. J. L. BAIRD: Mr. Chairman, 

!Ladies and Gentlemen, it gives me 
very great pleasure to be here to
night, to find such a large audience, 
and to see how successful this Society 
has been in such a short time in 
gathering together so many. The 
science of television is very new, and 
it is, in some respects, surprising ~ow 

• 
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great an interest has been aroused in 
this new subject. I hope to-night to 
give you a brief account of the 

A~nal 

problems and difficulties met with 
and of the methods used in over
coming those difficulties. 

The general principles of television 
are, I expect, known to most of you. 
The essential principle consists of 
passing an image of the object, as 
seen, over a ligl1t-sensitive cell, and 
thus turning the scene into a series 
of electrical impulses : transmitting 
these impulses, just as the electrical 
impulses corresponding to sound arc 
transmitted, and at the receiving 
station reconverting those impulses 
into light. 

The First Problem. 
The first problem is to devise an 

apparatus to cause the image to pass 
over the cell, and to cause the image 
to pass over the cell with sufficient 
rapidity. I think the easiest way 
perhaps to explain this will be to 
show a lantern slide of one of the 
first machines used. The apparatus 
I am going to show you is one of the 
very simplest forms of exploring 
device. It has very serious limita
tions, but it does show quite clearly 
the methods employed. Those 
methods are much the same to-day. 
the only difference being an increased 
fineness in the grain. 

The disc Bin the diagram (Fig. I) 
is simply a flat disc ,\ith lenses set 
round the circumference. These 
lenses cast an image of the object 
on· to the aperture E. Each lens 
casts an individual image. This 

disc is revolving roughly at 800 
revolutions per minute, and as it 
revolves each successive lens casts 
an image across the aperture E. 
Because each lens is set at a slightly 
different distance from the centre, as 
the disc revolves, a series of images, 
each one placed a little differently 

from the preceding one, passes down 
across the cell aperture. The result 
is that the image is split up into a 
succession of strips, and these strips 
are caused to pass rapidly over the 
cell. 

Before the light reaches the cell 
it is split up again by the disc C. 
This disc is simply serrated into a 
succession of slots, and it causes the 
light to fall in a series of pulsations 
on to the cell. If this disc alone were 
used possibly only sixteen different 
st_rips of the picture would be 
obtained, and to obtain a finer grain 
we used the second disc D, which is 

· geared to the lens disc with a reducing 
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gear, the spiral passing in front of the 
slotted aperture. The result is that 
as the disc revolves the slot moves. 
laterally from side to side due to the 
spiral opening. ' 

If this is geared down 5 to r, it 
means that there are five different 
positions with each revolution, that 
is to say, five times the number of 
strips, and the only limit to the 
sub-division of the image is the speed 
of the machine. The effect of the 
disc is simply to enable you to get 
what amounts to as big a disc as 
you like without increasing the size 
of the disc B. 

What happens then is that the 
image falls in many little sections on 
the cell E, and sets up a pulsating 
current. The pulsating current is 
transmitted by wireless to the receiv
ing station and there controls a 
source of light. 

Synchronism. 
You notice that this machine is 

driven by a D.C. motor and to the 
shaft is coupled an A.C. generator. 
The motor supplies the driving power 
and the generator sends out an 
alternating current. The alternating 
current is used for synchronism. It is 
transmitted along a separate channel 
to the receiving station, where it 
controls the receiving motor so that 
the two machines keep exactly in step. 

The second slide (Fig. 2) shows 
the receiver. The receiver is identical 
with the transmitter, with the 
exception that the perforated disc 
is not used and the light-sensitive 
cell is replaced by a glow discharge 
lamp. The current from the light
sensitive cell controls the light of 
the neon tube, so that it is bright 

when there is a strong current, 
dim when there is a low current 
value, and out altogether when 
there is no current. 

, 
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The neon tube is placed behind an that any mechanical form of explor-
aperture similar to the aperture to ing device could give television a fine 
the cell in the transmitting station. grain. As a matter of fact that is not 

. . 

This machine revolves exactly in step the case. There are at least two 
with the transmitting machine. r 6 

I might explain the operation { r:: ..,,,, 

second ground-glass screen an image 
of the first ground-glass screen passes 
up with a velocity dependent on the 
velocity of the second lens disc. The 

a little more closely. When ~ t' ~ I ~ 
starting a machine of this kind ~ ==;1,l;=,==1======i,=,:::~• :::::~:::::.:,,:::::::~----,;..;/_ ~ ~ 
the motor runs the mechanism · ~-~ ~ 1 . ,, ,,, 
up to speed, · an alternating --

1

~ • ;.." .""-1==l=4='--=====~l-.w - '-
-current from the transmitter I 
is connected to one pole of the -... 
switch and the other pole is con
nected to the input of the motor. As 
they get closely to synchronism the 
lamp connected across the switch 
glows and goes out, the period 
becoming longer, until the machines 
get into step, when the lamp goes out 
altogether and the switch is closed. 
That is the normal process of syn
-chronism, and that was the process 
used with these wireless types of 
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machine. 

Mechanical Limitations. 

Looking at a machine of that type, 
it is clear that there are obvious limita
tions. The first one is that if the speed 
:is increased, mechanical considera
tions soon set a limit. After a speed of 
2,00 0 to 3,000 revolutions per minute 
has been reached, a disc of this kind 
becomes dangerous, and that sets a 
very definite limit to the grain of the 
picture. Many people make the 
statement that it is quite impossible 

methods whereby a grain of almost. 
any desired fineness can be obtained, 
using purely mechanical exploring 
devices. 

The third slide (Fig. 3) shows one 
method of obtaining a .grain of any 
desired fineness by means of a purely 
mechanical exploring device. The 
upper shaft carries three lens discs. 
If you follow the operation of this 
apparatus, the action of the first disc 
is to throw an image on to the ground
glass screen. As the disc revolves a 
succession of images passes over the 
screen, one for each lens. This.ground
glass screen is again explored. by the 
second lens disc 3, so that on this 

• 

result is that the. two speeds are 
added, so that the image passing on 
to the screen is moving with twice the 
speed of the image on the first ground
glass screen. 

Although the speeds of the two 
shafts are the same the process is 
again repeated by the third disc, which 
throws the image on to a further 
ground-glass screen. Then again it is 
shifted by the fourth lens disc and the 
fifth lens disc, until finally, on the 
final ground-class screen we have ~ 
image passing across it with five 
times the speed of the first image. 
Thus, without increasing the mech
anical speed of the apparatus, we 
have increased the · speed of the 
image five times. 

Screens Unnecessary. 
The ground-glass screens are shown 

in the picture, but they are shown 
merely to illustrate the operat_ion of' 
the device. The image is projected 
equally well without the ground
glass screen at all. In such ari 
operation there is a loss of light, but 
the loss need not be serious. It means 
a loss passing through five lenses, but 
with modem lenses that loss is not 
very great. That represents one 
possible solution of the problem, 

. using purely mechanical exploring 
·· devices. 

There is another way, a much more 
straightforward and . much simpler 
way; that is, to use, instead of one 

· light sensitive cell, a number of 
light-sensitive cells, and to transmit 
the image in a succession of zones. 
That is to say,_instead. of transmitt~ 
OIJ.~ . 

1
picture, transrmt sev~ , art~ •• 

reproduce them side by side."""That is 
a very pr,ictical way o! achieving the 
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result, only of course it means a 
scpar_ate ch3:Dnel for each image, and 
that 1s certa.mly a very serious draw
back. 

Increasini Cell Activity. 
But if we can increase the cell 

activity, it may not be quite so 
serious as it is now. If you consider 
this apparatus acting very rapidly, 
another difficultv at once arises 
that is the difficulty of obtaining ~ 
sufficient response from the light
sensitive cell. That was always 
one of the big difficulties in television. 
The light thrown back from a 
human face is extremely small, and 
when you consider the rapid traversal 
of the image over the cell, you will 
see that the cell has to react to an 
infinitesimal quantity of light, and 
it has to react very rapidly. That 
means that to overcome this difficulty 
we have to use either immensely 
brilliant lighting, or increase the 
sensitiYeness of the apparatus. Or, 
there is another way out of the 
difficulty. 

Referring to Fig. 4, let me explain 
another method of obtaining intensely 
brilliant illumination without in
conveniencing the subject. In this 
method the process is reversed. In
stead of causing an image to traverse 
the cell, we explore the object with a 
point of extremely intense light. 
As the light is passing continually 
over the person being transmitted, 
the total brilliancy is very small ; 
it is only proportionate to the area 
of the spot divided by the area of 
the picture, and very intense illumina
tion can be used by this method 
without causing inconvenience to 
the sitter. 

The Liiht Spot System. 
This drawing (Fig. 4) shows one 

of the general methods of carrying 
out the scheme. You see l1cre a 
light-sensitive cell, the source of 
light, and an exploring device. The 
latter causes a point of light to 
move backwards and forwards across 
the object. The light is thrown 
back and falls upon a stationary 
light-sensitive cell. One disadvantage 
in that system is that to secure 
efficiency the cell must be \'Cry 
large, and to overcome that we 
have what is marked here as Fig. 2. 

In this arrangement a cell of 
ordinary dimensions can be used, 
and still you get an efficient exploring 
device. The source of light explores 
the object and simultaneously the 

object is traversed over the cell, 
so that at any instant the point 
of the object falling on the cell 
is the same point which is being 
illuminated by the point source 
of light. The result is, that 
the full quantity of light is received 
by the cell at any instant, and the 
device gives a very efficient optical 
arrangement. 

This method, which I might call 
the light spot method, has the 
advantage of being very simple 
and very effective ; but it has also 
the disadvantage that it is only 
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applicable to restricted scenes. For 
example, you could not use a light 
spot on an ouM.oor scene. With 
television in its present state that 
problem has scarcely arisen. We 
cannot yet transmit the Boat Race, 
nor any extended scene, an,J for re
stricted scenes tlle light spot methoj 
is quite sufficient. The final apparatus 
will, I think, unquestionably use 
ordinary flood lighting. 

I have indicated now two methods 
of obtaining a finely grained image 
and obtaining a sufficient intensity of 
light without damaging the subject. 
Another problem remains, and that 
is rather a difficult problem. I 
refer to the difficulty at the receiv
ing station of obtaining sufficient 
brilliancy from the light source. 
The received image in a television 
apparatus is constructed from a 
moving point of light, · and this 
single point of light has to illuminate 
an entire screen, and to illuminate 
it with sufficient brilliancy. If the 
screen is made very large and if 
the detail remains the same, the 
ratio of the area of the P.Oint ·of 
light to the screen becomes very. big 
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indeed, and there is not sufficient 
brilliancy to adequately illuminate · 
the screen. 

Now, the light sources used at 
present are glow discharge lamps. 
By. constructing these lamps in 
".anous forms, surprisingly intense 
hght can be obtained ; but a limit 
to this is reached, and that limit 
is reached long before a screen in 
any way approaching the size of a 
cinematograph screen is employed. 
In the future apparatus, where it 
is desired to throw on a screen an 
image of a very ·large thing, some 
other form of lighting will have to 
be used. 

Reproduction on a Large 
Screen. 

I will show, in the next slide 
(Fig. 5) an alternative method of 
reproducing an image at the receiver. 
Instead of using a travelling point 
of light, a commutator is used, 
revolving with the receiving disc 
and feeding the current from the 
transmitter light-sensitive cell 
through a bank of light sources. As 
the commutator revolves, each little 
of light is lit in succession. If the 
brush and the transmitter revolve 
slowly, one lamp after another lights 
in succession and produces the im
pression of a point of light traversing 
the screen. As the discs are speeded 
up, the image is reproduced on the 
bank of lamps. That is obviously 
a very complicated arrangement, 
because it means an individual source 
of light and an individual commutator 
section and an individual wire for 
each point of light in the picture. 

As there must be several thousand 
points at least on the received image, 
it means a very large commutator 
and a very large number of light 
sources, wires and connections. But 
it is not altogether impracticable, 
for by using modem forms of com
mutator there is no reason why 
images on a very large scale should 
not be reproduced by that method. 
In fact, it was actually successfully 
_employed by the American Telephone 
and Telegraph Company to show an 
image to · quite a large audience. 
They used this precise method. 
They did not mention that it had 
been patented before, but they 
managed to get, I believe, recog
nisable images on a large ·screen, 
using a commutator and a bank of 
ligh,t ,59urces.- ,;1 

There is another way of getting a 

. I 
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large image, and perhaps a more 
practical way. If we can have at 
our disposal a number of channels of 
communication, as I indicated before, 
using a number of cells and a number 
of light sources, transmitting the 
picture in a series of adjacent zones, 
that gets over all the difficulties ; 
but it means a number of channels of 

r 
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communication, and these, at any 
rate in the present state of the ether, 
are not available. At some future 
date they may be, and in that case 
the above method will be available. 
By using that method, an image of 
almost any desired size can be 
obtained. The lamps can be made, 
of course, as big as you like, and the 
screen can be made as big as you 
like. 

Ordinary Incandescent Lamps 
Suitable. 

A further point arises. The lamps 
used in this screen need not be in
stantaneous in their response ; they 
can have a time lag, so long as the 
time lag does not exceed a tenth to 
a twentieth of a secom;l. Each 
lamp has the whole period of traversal 
of the picture in which to heat up 
and to cool down. The ordinary 
incandescent lamp would be avail
able for this form of reproduction. 

Now, Ladies and Gentlemen, I 
would like to say a few words on 
some of the developments arising 
out of television. The first of these 
developments (which is being con
fused quite a lot with death rays 
and other things) is n9ctovision, 
using infra-red rays in place of 
visible lighting. 

In the first experiments with 
television I found the very greatest 
difficulty in reducing the intensity of 
the light; and that led to experiments, 
first of all, with ultra-violet rays. 
Then, · finding that ultra-violet. rays 
were most objectionable to the sitter, 
and also very objectionable · in :<t:iia.t 
the lenses filtered out quite a big 

proportion of the active rays, I 
turned to the other end of the 
spectrum, to the' rays below red, 
and endeavoured to use those rays. 

The infra-red rays have very great 
penetrating powers and no bad 
effect on the sitter ; but they have 
also only a very small photo-electric 
effect, and it was quite difficult to 
obtain results using infra-red rays. 
But by increasing the optical effi
ciency of the apparatus and the 
sensitivity of the cell, I obtained 
results using these rays in place of 
light, so that images could be seen 
with the object in total darkness. 

Invisible Ray Experiments. 
For television purposes, there is 

no advantage whatever to be gained 
by using infra-red rays. In fact, 
there is very considerable disadvan
tage. To commence with, it is 
extremely difficult to use these rays, 
and secondly, it is very inconvenient 
for the sitter to sit in total darkness. 
Again, infra-red rays give the wrong 
colour values. Red appears almost 
as white, and blue does not appear 
at all. The effect is to give a rather 
ghostly appearance to the image 
of the person being transmitted. 

Although these rays are of no 
advantage for television, and 
although the noctovisor is, for tele
vision purposes, no advance, but 
rather the reverse, it has other 
potentialities quite apart from tele
vision. For example, in war-time 
the development of a means of vision 
which ~vould enable the attacking 
force to be seen without them being 
aware of it has obvious advantages. 

Fog· Pentrating Powers of Infra
Red Rays. 

Apart from that, there is 
another and useful commercial possi
bility, which depends upon the fact 
that infra-red rays penetrate fog. 
Fog, or mist, is penetrated by light, 
or by ether. waves, proportionately 
to the fourth power of the wave
length. That is to say; short waves 
are dispersed very quickly and long 
,yaves have great penetrative power. 
The old observation, that the ~un 
turns red when it sets is simply an 
indication of this phenomenon. In 
the case of the setting sun the light 
is passing through a great deal of 
fog and mist and atmosphere, and 
all the visible ligh't~ except the red, 
is filtered out. The infra-red rays 
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possess that property proportion
ately and they penetrate fog better 
than the red rays, just as the red 
rays penetrate fog better than the 
blue rays. This was drawn to my 
notice i~ a rather peculiar •way. 

Invisible Smoke. 
I gave a demonstration of the 

noctovisor to the Royal. Institution, 
and one of the members at the 
previous demonstration had seen the 
office-boy smoking. He wanted to 
see a repetition of this with infra-red 
rays. We had the boy in front, 
and he smoked, but we could see 
just a little wisp of the smoke, and 
though he puffed vigorously nothing 
more came through. I did not 
realise at the time what the cause of 
that was, and I was very disap
pointed, but later on it occurred to 
me that the explanation was per
fectly simple. The smoke from the 
cigarette was perfectly transparent 
to the infra-red rays. 

In developing that idea we put a 
dummy's head in a thick artificial 
fog, and the dummy's head could be 
seen quite clearly on the noctovisor 

A form of lar1e screen bllllt alonit the line hull
cated by the lecturu. It consists of a. loall 
neon tube. bent to and fro, aad pnivldecl wttli 

en·enorm.ous number of electrodea. 

screen. That opened up at once a 
possible use for a development.of this 
apparatus in giving actual vision 
through fog. • That remains to be 

• dev~oped, .. but i~ does , open· up 
·a' . possible use in the mercantile 
marine and in aviation· for such a 

• 
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?evice, and we arc just now develop
mg that branch of television. 

Talking of those uses, I might 
mention another side-line of tele
Y1s1on, and that arises from , a 
phenomenon in connection with the 
transmitting apparatus. Every ob
ject in front of the apparatus is, of 
course, turned first into a pulsating 
electrical current. If this current is 
listened to with a head-phone, it 
is heard as a sound, and you can 
distinguish the sounds of different 
people's faces and hear them moving 
about, and you can distinguish very 
readily, for example, the difference 
between the sound of a face and the 
sound of a hand. There is no 
possibility of mistaking that. The 
hand gives a very marked character
istic sound quite different from the 
sound of a face. 

Two different faces also give 
different sounds, though the sounds 
are very much alike, unless you 
have faces that are very character
istic ; but you can tell the difference 
if you have chosen carefully, and you 
can hear movements of the face 
quite clearly. You can hear the 
mouth open, and you can hear the 
head turning from side to side, 
or movements such as that. 

Recording Image Sounds. 

It occurred to me to put these 
sounds on to a gramophone record 
and to play this record back into a 
television image by means of a 
magnetic pick-up, so that the mark
ings on the record would be turned 
back into electrical undulations, 
which could be applied to the 
teleYision machine, thus turning them 
back into light. It is, of course, 
necessary to revolve the television 
machine exactly in synchronism with 
the record, in order to get the 
image back on the screen. That 
sounds quite a simple matter, but 
in practice it did not prove to be 
nearly so simple as it sounds. 

'fo commence with. the gramophone 
had to revolve exactly in step with 
the television receiver, and that 
requires very great precision. The 
ordinary bearings used in a gramo
phone are quite useless ; there is far 
too much play and far too much 
inaccuracy, and it was only after 
some time that we were able to 
get images back; but we have now 
succeeded in getting those images 
and we can see from a record at 
the present moment a crude smudgy 

replica of the person whose image 
has been put upo'n the gramophone 
record. I hope it will improve. 
At the present time it is more of a 
curiosity, but it does open out 
considerable possibilities. 

The phonograph, or, rather, the 
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dealt with in television are con
siderably higher than those dealt 
with in any telephone circuit. 

On the other hand, we did transmit 
last year a quite recognisable image 
between London and Glasgow. I 
did not myself see the image because 

The scene ut Glusc.ow during the London to Glns@ow Television experiments to which the 
lecturer referred. Professor T11ylor Jones ls the third figure Crom the left. 

speaking film, gives you an image
a very good image- of the person 
singing and lets you hear the voice 
at the same time. By using the 
phonovisor you can do the same 
thing, putting an image of the 
person singing on one spiral of the 
record and the voice reproduction on 
another spiral, so that the person 
singing can be seen at the same time 
from the same record. Such a 
device would have the advantage 
over a speaking film, in that it 
would be very much simpler. As 
television develops, phonovision must 
develop simultaneously, and I do 
not think it is . too optimistic to 
hope that this device will have a 
practical use. In any case, we 
are spending time just now in 
carrying out work along these lines. 

The Question of Distance. 
There is one further point that 

should be brought out, and that is 
the question of distance. The 
question of distance merely resolves 
itself into the question of sending 
an electrical impulse, either over a 
telephone wire or by wireless. Strict
ly speaking, it does not constitute a 
television problem~ it . is more a 
problem of wireless technique, or of 
telephony, although the frequencies 

I4 

I was at the London end, but when 
I came in front of the transmitter 
I was at once recognised by Professor 
Taylor Jones and Sir John Samuel, 
who were in Glasgow and who spoke 
to me over the telephone. The 
line used for the television trans
JlllSSion was an ordinary overhead line 
without any special balancing coils 
whatever, but it was an extremely 
good line, and overhead all the 
way. That represents the longest 
distance ever sent over a telephone 
line. 

Experimental Wireless 
Transmissions. 

With regard to wireless, the 
problem is very similar. It is a 
question of sending wireless signals, 
and sending them in an undistorted 
fashion. We carried out last year 
experiments with short-wave trans
mitters at Coulsdon, using a 45-m~tre 
wave-length. We sent the television 
signals by land line from Long Acre, 
in the heart of London, to Coulsdon, 
about fifteen miles out. We had 
a power of only 2 kilowatts, and we 
had trouble with fading.atmospherics, 
and interference, but we did get 
images across the Atlantic: and these 
images; · although -very small, were 
recognisable. That demonstration 

'. 
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was repeated in mid-ocean during 
the return journey. 

These demonstrations at least 
definitely show that the apparatus 
used for television need not necessarily 
be cumbersome, or complex, and 
they do show that the television 
receiver can be operated without an 
army of technical assistants. The 
problems which remain are to perfect 
the detail, to increase the size of 
the image, and to render the television 
apparatus sufficiently simple, cheap 
and reliable, to be placed in the 
hands of the public. 

a very prevalent misapprehension 
that the perfection of television will 
mean that the privacy of the 
individual will be violated. This 
idea, he said, was quite erroneous, 
as he felt sure all those present fully 
realised. There was no possibility 
of anyone being inspected at a 
distance by television without his 
consent. 

He felt sure that the audience 
would agree with him, after what 
they had just heard, that we are 
standing on the very brink of some 
notable developments and discoveries 

Mr. Dalrd pbotogropbed while making adJushnent, to bls Telcvlsor prior to 
the dcmonstratJon. 

Prophecies Dan~erous. 
I will not make any prophecies

that is always dangerous-but I 
may make perhaps an indefinite 
statement and say that the time 
when this apparatus will be in 
the hands of the public is very near. 
If fortune and the B.B.C. permit, 
after the conclusion of the lecture 
I may be able to show you some 
experiments from our Station at 
Long Acre. The erection of the 
wireless poles in not yet complete, 
but I will try and show you some
thing to-night. We put up a 
temporary _wireless and rigged up 
the apparatus, but I do not know 
whether we will be able to get a 
satisfactory image through. 

That, Ladies and Gentlemen, con
cludes all I have to say to you. 

While Mr. Baird was getting his 
apparatus into working order, Dr. 
TIERNEY rose to propose a vote of 
_thanks t9. the lecturer. During_ ,th~, 
course of his ,speech he referred to · 

and of some very remarkable 
revelations. He was · sure that 
development and achievement would 
arrive very much more speedily now 
with the knowledge already ascertain
ed than would otherwise have been 
possible had it not · been for the ' 
persistence and the patience and 
dogged determination of men like 
Mr. Baird, who had devoted their 
lives to the study. 

Demonstrating under 
Difficulties._ 

Dr. Tierney explained that the 
demonstration of television which 
Mr. Baird was going to endeavour to 
give was by wireless. A temporary 
transmitter at Long Acre, about 
half a mile away, would broadcast the 
television impulses, and these would 
be picked up by a wireless receiver 
fixed up temporarily in a comer of tbe 
room. This arrangement was subject 
to much interference from-a harmonic. 
of 2LO, and he asked those present 
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fo make allowance · for this and 
other difficulties under which Mr. 
Baird was working. 

tt:e concluded by asking the 
audience to give expression of its 
thanks and appreciation to Mr. Baird 
for his lecture. 

"Television a New Cultural 
Movement.'' 

Mr. KEAY, who seconded the 
proposal, referred to Mr. Baird's 
" very cautious, that characteristic
ally cautious intimation that it will be 
possible, we hope at an early date, 
to have available apparatus for us 
to use." This was not only interesting 
from the technical standpoint, but 
also from the resthetic standpoint, 
because-" We see in television a 
new cultural movement." 

He thought he was not giving 
away a secret when he said that 
the definition of a television image 
to-day was so clear that-" You can 
see the whites of the eyes of the 
person being televised and can count 
the teeth." 

He hoped that all present would 
do their utmost to develop the 
Television Sociefy, to make it even 
more real than ·it was at present-

. though it was a remarkable growth 
in a short time-to assist where 
·possible to set up provincial centres 
so that they might be linked up with 
the national movement. 

Following the lecture a model 
"Televisor" was shown in opera
tion. Some trouble due to inter
ference was experienced at first, but 
subsequently the image of -the 
Secretary of the Engineers' Club, 
which was being tran mitted from 
Long Acre, was successfully received. 

Interest in Television at 
Walthamstow. 

At a recent meeting of the Com
mittee of the Walthamstow Amateur 
Radio Society the question of the . 
formation of a local branch of the 
Television Society was ·discussed. 

The general opinion of the meeting 
was favourable to the idea, and pro
visional arrangements were made for 
the carrying into effect of the pro
posal at the first autumn meeting of 
the Society, which will be held at 
the end of September. 

Interested readers living in the 
Walthamstow district are invited to 
communicate withMr. L. RAxwoRTHY, 
20, Queen's Road, Walthamstow. 
, [TM Edu.or will be glatl_,:IO -haue
repo,ts of activities in othe, a_,eas.] 
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FRO~l brief notes which appeared 
recently in the press-in some 
papers only in the financial 

columns-many people know that 
the Baird Television Development 
Company has sold to an American 
syndicate certain rights of the Baird 
tele,ision system. 

The general public, however, cer
tainly does not realise to the full 
exactly what this fact implies, and 
the object of this Article is to bring 
to light ·without delay the regrettable 
states of affairs which will be realised 
to the full by the " man in the street " 
before many weeks have passed. 

To put the matter briefly, within a 
f e-w weeks now the organisation which 
lzas acquired the American rights of tl1e 
Baird Television system will be selli11g 
home " tclc-<1isors " throughout the 
U.S.A., a11d tr.ill comme11ce a regular 
television broadcast service from a 
111m1ber of radio statio,1s. 

Tims televisio11 will enter American 
homes-but u:hat about British homes ? 

Britain's Presti~e . . 
It is a universally recogi.ised fact 

that we have for years led the world 
in teleYision research and develop
ment. The American press, in 
common with that of all other 
-countries, has freely recognised J\fr. 
J. L. Baird, the British inventor, as 
the first man in the world to 
<icmonstrate true television, and 
at no time in the past three years 
has the supremacy of his system 
been seriously challenged. 

Furthermore, those who have 
had opportunities of witnessing the 
gradual improvements and develop
ments of Mr. Baird's apparatus in 
the past two years have looked 
forward with confidence to the day 
when the system would be suffi
ciently advanced to permit the 
marvels of broadcast sight to enter 
into the ·home just as the broadcast 

voice has brought entertainment and 
interest to millions. 

It has been confidently predicted 
that very shortly a television broad
cast system would be started-for it 
is not usual to hold back a develop
ment of this sort from the public until 
perfection is reached, as witness the 
early and crude state in which 
inventions such as the phonograph, 
bicycle, motor-car, aeroplane, 
etc., were put into general use; or in 
more modem times the introduction 
of the broadcasting of sound, and of 
"listening in" by means of crystal sets. 

Therefore, in vie,v of the fact that 
television is an all-British invention, 
people here have confidently awaited 
the commencement of a broadcast 
television service in Great Britain 
immediately the Baird system was 
sufficiently developed to permit its 
introduction to the public." 

The Power of American Gold. 
Now that an immensely wealthy 

and powerful American organisation 
has seen fit to purchase for America 
(after their technical and patent 
experts had reported upon it after 
witnessing demonstrations) certain 
rights of the Baird system with a 
view to commencing an immediate 
service for the public it is perfectly 
obvious that the system is sufficiently 
advanced for that purpose. 

As the Baird system is sufficiently 
advanced to warran~ its being intro
duced in an early form in the home, 
why is no television service being 
started in this country, the country of 
origin of the invention ? 

That is the question which the 
public will ask-which the public is 
entitled to ask-and when the facts 
are more fully realised the voice of the 
public on this point will be loudly 
heard! 

Is Mr. Baird to blame fqr this state 
of affairs ? · 
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I am perfectly sure that this is not 
the case. As a matter of fact, I 
happen to know that it is due to Mr. 
Baird's patriotism that the invention 
was developed so far in this country, 
for, early in r927, representatives of 
an American Corporation tried hard 
to take him and his world rights back 
to America in order to develop the 
whole system from that side of the 
Atlantic. 

No. The fault lies with conditions 
over which the inventor has no 
control, conditions which one thing 
alone will change-public opinion. 

The American organisation which is 
starting a television service. controls 
a number of radio broadcast stations 
in that country. 

There is the explanation. To deve
lop a television service in its quickest 
and most satisfactory manner it is 
really necessary for it to be allied with 
existing broadcast telephony, and 
there is no difficulty about that in 
America where there is healthy com
petition in broadcasting instead of a 
monopoly. 

A demonstration of television was 
carried out on board the '' Beren
garia "-one of our largest liners
on March 7th. But owing to the 
broadcasting restrictions over here 
it has not been possible to follow 
this up. 

"Leviathan., First. 
Thus we find that the " Leviathan," 

of the United States Lines, is to be 
the first snip in the world to be fitted 
with a permanent Television install-. 
ation. This is again made possible 
by the fact that, in America, . the 

. control of broadcast stations is in 
the hands of private ~nterprise. 

How absurd for Britain-the birth~ 
place of television-to sit cahnly by 
while other countries reap all the 
benefits of a television system devised 
by,British brains. , •, , , · ,1 1 
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IF any of the leading physicists in 
t_he mid-Victorian age had been 
asked whether they knew any

thing about the nature of a ray of 
light and how it is produced, they 
,yould have replied : " \Vh}' cer
tainly! Light consists, physically 
speaking, of transverse vibrations in 
the ether, and is produced by the 
rapid vu:,rations of atoms which, like 
small tuning-forks, vibrate and pro
duce ether waves of the same fre
quency as the atomic vibrations," 

We now think that the above 
statements are of questionable ac
curacy. 'vVe have no direct experi
mental proof that there is an ether, 
and we have good reasons for thinking 
that the rate at which an atom or any 
part of it can oscillate has no simple 
relation to the frequency of the 
resulting emitted radiation such as 
was formerly assumed. 

In view of the use in television by 
I\fr. Baird of a certain range of radia0 

tion which cannot directly affect the 
eye, it may be useful to set out some 
modern knowledge on the production 
of radiation, visible and invisible. 

Structure of Atoms. 
First, as regards the structure of 

chemical atoms, the hypothesis 
widely accepted. at present is that 
they are built up of two kinds of 
more elementary particles, named 
protons and electrons, which, taken 
collectively, form the so-called pos~
tive and negative electricities. 

The protons with some electrons 
are united in a very small and dense 
nucleus of the atoms and the re
mainder of the electrons revolve 
round the 'nucleus in various orbits 
called the I{, L, and l\I, etc.•, orbits. 
The number of these planetary elec
trons, or the excess of the number of 
protons over and above the n"9clear 
electrons, is called the atomic number 
of the element.· 

· The proton has-about I,~®.1 titnes 

I 

the gravitative mass of an electron, 
but they have equal. electric charges 
of opposite sign. Hence protons 
attract electrons powerfully ; and 
electrons repel electrons, Both pro
tons and electrons may be considered 
to be centres from which a system of 
lines of electric force radiate, the 
direction of the lines being opposite in 
the two cases (see Fig. 1). 

Hence, if an electron and a proton 
were to meet squarely at the same 
place they would annihilate or destroy 
each other. 

, 

When an electron or a proton is in 

Ftc. 1. 
Lines of electric force proceeding from AD 
electron at rest. These Jines rua out hi all 
directions lllld not merely In one plane 119 

ahowa In the dlaQram. 

motion in addition to its system of 
diverg~nt lines of' electric force its 
path of motion is surrounded or 
embraced by closed lines of magnetic 
force, and in its equatorial plane t~e 
lines of electric force and magnetic 
force are at right angles to each other 
and to the direction of motion (see 
Fig. 2). 

If an electron or a proton -is accel
erated· or is-increasing its speed along 
a straight line,. then "kin~ " are 
created. in the ltnes of electric fo~ce 
which fly oµtwards al~ng the hne 
with a speed of 300 ,ooo kilometres per 
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second, and these moving kinks are 
accompanied by lines of magnetic 
force at right angles (see Fig. 3). · 

This motion of lines of electric force 
in a direction perpendicular to them
selves, accompanied by lines of 
magnetic force also mutually per
pendicular, is called electromagnetic 
radiation, and it involves the passage 
of energy through space. This energy 
is drawn from that of the accelerating 
electron or proton. 

Let us consider, then, the simplest 
atom, viz., hydrogen gas. The 
molecule consists of two atoms, each 
of which comprises a single proton 
with an electron revolving round it. 
According to the Newtonian or 
classical system of dynamics a par
ticle revolving uniformly in a circular 
orbit is being accelerated because the 
direction of its motion (though not its 
linear speed) is continually being 
changed. • 

Hence such a revolving electron 
should radiate electromagnetic energy 
and in a short time the electron and 
proton would fall together, and tpe 
atom of hydrogen would disappear in 
a flash of radiation. 

Bohr's Hypothesis of Atomic 
Radiation. 

But this does not happen, and an 
hypothesis to e..xplain the permanence 
of the atom was suggested· by Dr: 
Niels Bohr, the Danish physicist, ij:e , 
supposes that the planetary electron 
cannot revolve round the proton at 
any distance, bu~ only in certain 
orbits, called pennissibJe· orbits, in 
which it does not radiate ; and that 
the electron only radiates. when it 
jumps or is knocked from an outer 
orbit into an inner one. 
. If we, imagine a wood board with 
cir~ar-grooyes in it, and a marb!e 
were pitched on to. the board, 1t 
would fall into one of t~e. grooves and 
travel rowtd it. . lf· _anot~er· ltl!_rble 
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were pitched at the first and hit it, 
the latter might be knocked out of 
one groove into another. 

Something of this kind happens in 
the case of an atom. The space round 
the nucleus is altered in some way so 

, --, 

FIQ.2. 
An electron In motion bas not only radiating 
electric lines represented by the ftnn bloc.I< 
lines but a system of circular lines DI moll• 
netlc force represented by lbe dolled lines. 
These circles ore seen In perspectlTe as ovol 
cun-es and boTe their planes perpendl<:ulor 
10 tho direction or motion or the electron. 

that · an electron can only revolve 
round the nucleus in certain orbits 
spaced apart, but not in __ any inter
mediat~ orbit. The radn of these 
orbits are proportional to the squares 
of the natural numbers, viz. : I, 4, 
9, etc. When revolving in an outer 
orbit the electron has more energy 
than when revolving in an inner orbit. 

Suppose, however, that when re
volving in an outer or large orbit some 
shay electron comes along and.knocks 
it into an inner or smaller orbit, then 
the energy of the revolving elect~on 
is diminished, say, from W tow umts. 

Bohr's hypothesis is that when the 

Fig. 3. 
An eJectron Jumpha& forward (to the left). 
Tbe lnertJa of the lines of electric fon:e 
ca- a " kink " or bend ha the Uoe to 
occ:ar. Tbese "ldaks" fl.y outward with 
the fpeed of U&bt and are •ccomp&D.led by 
u- .of m• tnedc force embradna them. 
ne aec:dom of theM Un• ol matnetlc 
force are represented u clole, · 

electron is revolving in any permis
sible orbit it does not radiate, but 
when it is knocked or jumps from a 
large to a smaller orbit it gives out 
radiant energy of a frequency n such 
that 11/i= W -w where h is a constant 
of nature equal to 6•5-;-I027, called 
Planck's Constant. The electro
magnetic radiation which results _is 
not given out in a single pulse, but m 
a series of pulses coming " times per 
second, and this wave train is like a 
short musical sound or note issuing 
from a hom when it is blown. 

Effect of Chan~e of Orbit. 
When a free chemical atom such 

as an atom of hydrogen gas is struck 
by a wandering electron in such a 
way as to make its own revolving 
electron fall from one orbit to another 
inner one, the radiation given out 
will have a certain pitch or frequency 
depending on the two orbits con
cerned. The atom of hydrogen as 
well as other atoms may be com
pared to a bell which, when struck in 
a certain way, gives out a short 
musical note of a certain pitch. 

\Vhen a tube full of rarified hydro
gen is subjected to an. ~lectric 
discharge some atoms are g1vmg out 
one note and o~hers are giving out 
notes of different pitch. If we analyse 
this complex radiation by a prism or 
spectroscope we are able to see the 
radiations of various frequency sepa
rated as " lines" in the spectrum. 
Some of this radiation is of such a 
frequency as to affect the eye as light, 
and these are the visible " lines " or 
rays. 

Others do not affect the eye, but 
affect a photographic plate or a 
sensitive instrument of some kind, 
and are called the ultra-violet or 
ultra-red lines, according to whether 
their frequency is greater or less than 
that of the visible lines. 

Result of Orbital Changes. 
In the case of the hydrogen atom 

there are five or ~ix or more permis
sible orbits. When the orbital elec
tron falls from an outer orbit to the 
third orbit it produces the ultra-red 
lines. When it falls into the second 
orbit it produces the visible lines, 
and when it falls into the first orbit 
it produces the ultra-violet lines or 
rays (see Fig. 5). _ 

Bohr and others have shown that 
the frequency or number of vibrations 
per second · of the · radiation corre~· 
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sponding to each " line" in the spec
trum can be calculated from a formula 

(
I I ' 

1i= B s2 - iiiz) 
where Bis a certain constant number 
ands has the values r for the ultra-

'1/ \ 

~ 
( I 
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'E{ 
Fl~.-1. 

A dlogrom of o molecule of bydro~cn. 
Two neQaU,;e electrons rotating round two 
protons. The protons occupy positions ot 
the eDds of an axis und the electrons revolve 
round this o..ds with the plane of thclr 
motion at right DnQles to lbc axls. 

violet lines, 2 for the visible, and 3 
for the ultra-red lines; and m takes 
various integer values, 2 , . 3, 4, 5, 6, 
etc., for the different lines. 

Thus the hydrogen spectrum has 
three visible "lines," red, blue, and 
violet in colour ; and the frequencies 
of these are respectively 460, 625 

-and 691 billion. (N.B.~A billion in 
English measure is a million times a 
million.) These are calculated from 
the formula · 

n = 3289 x ro12 (! - --;) 
4 m-

where m= 3, 4, or 5. 
It should be noticed that an atom 

r 
Flt,5, 

A plan or the permissible orbit~ of a bydroll,en 
atom. Wben the revoh11na electron Jumpe 

. from any orbit to nn Inner O!l,e .. el~~• .. 
I, ' · l"liii•anetlc radiation Is produced. · ~ • J. , 
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of a gas cannot radiate unless an 
orbital electron in it has first been 
lifted from an inner orbit to an outer 
one, and then falls back from this 
outer one into an inner one again, 
thus producing radiations of definite 
frequency, or emitting a " line" 
spectrum. 

The reader should understand that 
the method adopted here of explain
ing radiation as a kind of vibration 
transmitted along a line of electric 
force, just as a jerk or hump can be 
propagated along a stretched cord, is 
only one of several different modes of 
explanation which might be adopted. 

The question whether the lines of 
electric force proceeding out from 
electrons and protons have a real 
existence, or arc only imaginary lines 
indicating· the direction of electric 
force, is one which cannot be dis
cussed here. The actuality of these 
lines, and that vibrations can be 
transmitted along them is, however, 
an hypothesis which was suggested 
by Faraday and has been developed 
by Sir J. J. Thomson. It has much to 
be said in its favour as a simple mode 
of making things intelligible; but on 
the other hand there are objections 
to it. 

Radiation from Incandescent 
Solids. 

Let us next consider the radiation 
from atoms of an incandescent solid 
such as a tungsten filament in an 
incandescent electric lamp, or the 
lime cylinder in a lime light. 

In a solid substance the atoms are 
jammed together in nearly close 
contact, but they vibrate or oscillate 
when the solid is hot. In this process 
electrons are detached from atoms 
with very various velocities and · 
energies. 

When a free electron finds its way 
back into the family circle of an atom 
which has already lost an orbital 
electron from one of its outer orbits, 
the newcomer brings with it a certain 
amount of energy which may have 
any value within limits. The new 
arrival then settles down in an orbit 
of the ionized atom and the difference 
between its energy then and before 
its impact is converted into radiation. 
Since the impinging electrons are n~t 
able to penetrate very far into an 
ionised atom's private family circle of 
orbital electrons, the energy available 
for ,.conversion to radiation is not 
latge';"'''aoa· lience the frequency"of 

that radiation will be ·small. This 
implies that the radiation will lie 
chiefly in the ultra-red part of the 
spectrum. 

Since these impinging electrons 
may have energy of very various 
amounts, the emitted radiation will 
have frequencies which are not defi
nitely separated in amount like those 
of the spectral lines of a free gas 
molecule; but the radiation from a 
solid has frequencies of all kinds over 
a wide range, and it thus yields a 
continuous spectrum when the radia
tion is analysed by a prism. 

the red end 'there is an invisible 
spectrum of dark radiation ; and the 
same beyond the violet end. The 
visible radiation is only a small part 
of the total radiation. 

Ultra-red or Dark Radiation. 
By far the larger part of the radia

tion from ordinary sources of light is 
dark or ultra-red. Thus 90 per cent. 
of the radiations from an electric arc 
lamp with carbon electrodes is non
luminous ; and so, probably, is 
95 per cent. of that of an ordinary 
incandescent lamp. 

Line and Continuous Spectra. 
The great problem of artificial 

·, illumination is to discover a source of 
Hence, whilst the radiation from a " cold light " which yields eye-

gas which is being subjected to an affecting radiation without the waste 

Dr, Fl&mlot, ~ author or tlll• anld•, wllo wu receaUr p,-ted wttll die 
Faraday M-«llll by t.lle IJl&Utudoa or &lectrlcal &a ........ 

electric discharge or is otherwise ,. 
heated is a series of radiations of . 
isolated and different wave-lengths 
forming a " line '.' spectrum when 
viewed through a spectroscope, the 
radiation from an incandescent solid 
is, on the other hand, of every possible 
·wave-length within certain limits, and 
is a continuous spectrum. 

Thus when we look at a straight. 
incandescent filament of tungsten 
through a prism we see a rainbow
coloured strip of light · which forms 
the visible sp:ectrum1 • But -beyond 

I9 

• I 

involved in the production at the 
same time of a large amount of dark 
or infi:a-red rays which cannot affect 
the eye. 

The radiation from an electric 
discharge through a rarified gas (as 
in the neon tubes used for shop, 
advertisement) is more " efficient ' 
in this sense than the ordinary electric · 
lamp, though it yields, as does' the 
mercury arc lamp, a very special 
" bright-line " radiation far · from 
bei~g--~~i~ent to white ljg9-J,jn,.\\s 
power "of revealing colOUIS correctly . . 

1 
.. 
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Filterini out Dark Radiation. 
These different parts of the total 

radiation, viz., the infra-red or 
thennal, the luminous or visible, and 
the ultra-violet or actinic, can · be 
separated in various ways, as, for 
instance, by screens. 

Thus glass is transparent to the 
luminous part, hut not to the actinic 
or dark heat. The glass roof of a 
greenhouse admits the light of the 
sun, and this, falling on the objects 
within it, is absorbed and heats them. 
But the radiation from these objects 
is infra-red ; and this will not pass 
out through the glass, an,d therefore 
the temperature within rises much 
above that of the outside air. 

On the other hand a thin sheet of 
ebonite is quite opaque to light, but 
very transparent to dark heat or 
infra-red rays. Again, quartz is very 
transparent to ultra-violet radiation 
up to a certain limit. A solution of 
iodine in bisulphide of carbon is 
transparent to dark heat, but opaque 
to light rays. 

Selective Reflection. 
There is another method by which 

infra-red or dark heat-rays can be 
separated out, viz., by means of 
repeated reflection from certain sur
faces. Certain objects which we call 
coloured have a selective reflection 
for luminous rays of a certain wave
length. 

Thus a geranium petal is red 
because when white light composed 
of a mixture of radiations of very 
different wave-lengths falls upon it, 
it reflects only those of that wave
length which affect the eye as red 
rays and absorbs the rest. If there 
were no red rays in the incident-light 
the petal would appear to be black. 
It does appear black when placed 
in the green part of a visible spectrum. 

In the same ,vay certain materials 
such as thallium iodide exert a selec
tive reflection on certain wave
lengths of infra-red or dark heat
radiation. If then a beam of complex 
infra-red radiation is repeatedly re
flected from several such surfaces, 
a ray of a particular wave-length will 
be weeded out and can be detected as 
surviving these numerous reflections 
by its effect on a thermopile. 

Also the wave-length of these 
sifted out ultra-red rays can be 
measured. . By this means it was 
found .~ible by Rubens, _NichoJ7.,, 
and Wood"to filter out from the dark 

heat radiation of a Welsbach gas 
mantle or other source invisible rays 
the wave-length of which was as much 
as 1/75th of an inch, that is, about 
500 times the wave-length of the 
extreme red rays in the visible spec
trum, or 9 octaves - below it in a 
musical sense of the word. 

Dark Heat and Electromagnetic 
Radiation. 

The eminent British physicist Clerk 
i\Ia.xwell predicted in 1865 the possi
bility of producing electromagnetic 
radiation, and that light was of this 
character ; but it was not until 1887 
that the German physicist Hertz 
succeeded in actually producing such 
radiation. Little by little the methods 
were found of producing this electro
magnetic radiation of ever-increasing 
and also continually decreasing wave
length and all intermediate wave
lengths. 

Nichols and Tear succeeded in 1923 
in producing electromagnetic radia
tion with a wave-length of ·'only 
1/rooth of an inch, whilst wave
lengths up to 50,000 feet are in use in 
wireless telegraphy in the large a:'11.
round stations. 

We have thus succeeded in pro
ducing by purely electrical methods 
Hertzian waves which are shorter 
than the longest of the ultra-red rays 
in a gas lamp. There is therefore no 
gap in the continuous spectrum of 
electromagnetic radiations extending 
from the longest wireless waves to the 
short ultra-violet or actinic rays ; and 
little or no gap between these and the 
X and gamma rays which are given 
out by electric discharge or by radium 
and radio-active substances. Of all 
this vast gamut of radiation extending 
over 50 or 6o octaves the human eye is 
sensitive only to one little octave of 
it as visible light. 

Noctovision. 

These ultra-red invisible rays have 
only recently been put to practical 
use by Mr. J. L. Baird in his very 
important noctovision experiments, 
and for other purposes in secret 
signalling. They can be reflected and 
concentrated in a beam just like light
rays, and converged to a focus by 
ebonite or thin g'.ass lenses, and by 
means of certain devices they can be 
converted back again into luminous 
rays or into electric currenis. 

The means by which this detection 
is done must, howev~r. be reserved 
for later articles'. . -. . "' 
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= The Spider and : 
j the Elephant. I . . ................................................................................. : 

By "Ruminator." 

W HY are spiders not as big as 
elephants? Consider the Spider. 

In the spider we have a most won
derful creature. It has six legs, and 
it can run with a fleetness which is 
dazzling to watch. It can run along 
the face of a wall. It can run across a 
ceiling. It can suspend itself from on 
high at the end of a gossamer thread 
of its own manufacture. Out of the 
same gossamer thread it can weave 
itself a wondrous web the pattern of 
which is without rival among the 
multitudinous creations of Nature. 

The spider's web is more than a 
thing of beauty. It is a very practical 
structure, for it will bear the weight 
of its weaver and ensnare the insects 
upon which it battens. 
• Consider the spider at rest in the 
centre of his web. For hours he 
moves not, but he is ever on the alert. 
Let an unwary insect become en
meshed in the clinging web and, like 
a shot out of a gun, the spider darts 
out from his resting place and 
descends upon his victim. 

Such a wondrous creature is the 
spider. Why are spiders not as big. 
as elephants? Why should not a 
creature so enormous as an elephant 
be produced by Nature after · the 
same design as the spider ? 

The reason is not far to seek. It is 
. contained· in the Law of Similar 

Structures, which states that, for 
structures made of a given material, 
tlze weight increases as the cube of the 
linear dimensions. · 

It requires but little imagination 
to. appreciate the fact that legs 
designed like those of a spider would 
prove utterly incapable of supporting 
the huge bulk of a body the size of an 
elephant's. 

What has all this to do with tele
vision? 

Just this: Those who ,vould per
form really profitable experiments 
with a view to establishing a pri~
ciple or proving a theory may easily 
obtain misleading results and · draw 
false conclusions from observations 
made on the performance of small 
scale models. · · 
. In other words, build-your ·models 

fuil•siz'e: · ,-, 
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IN the past issues of this :Magazine 

we have described a simple form 
of television apparatus and one 

capable of transmitting images 
and shadows between two separate 
machines. 

In the present issue we propose to 
digress a little, and before describing 
positive elements in television appara
tus, to give our readers an opportunity 
of carrying out some simple experi
ments in the use of invisible rays. 
The successful application of the 
invisible rays known as the infra-red 
bas enabled vision in total darkness 
to be achieved. 

At the British Association meeting 
in Leeds last year persons seated in 
total darkness were seen on a screen 
in another room as if they had 
been brilliantly illuminated. In the 
opinion of many experts noctovision 
holds forth greater potentialities 
than does television, the power to see 
in the dark and to see through fog 
opening up immense commercial 
possibilities. 

Infra-Red Ray Experiments. 

The apparatus used by Mr. Baird 
is beyond the scope of the ordinary 
amateur, but in this article we will 
show how to construct apparatus with 
which it will be possible to demon
strate the existence of these rays and 
to use them for carrying out most 
interesting experiments. In later . 
issues we hope to develop th,is subject' · 
and open the pathway·to a: field of 
research offering the most fruitful 
possibili tie·s_. · 

The ·apparatus. requ~red for the 
experiments descnbed here does not 
entail any expenditure, with the 
exception of.the purchase of a sheet 
of very thin ebonite: · This she~t of 
ebonite is · used as filter. Ebonite 
possesses the property of passing the 
infra-red rays while completely ab
sorbing all visible light. An ord,inary 
100-watt lamp.is fixed in a little box, 
the front of which is covered with a 
sheet1.of. ,tliin. ebonite--·019 j~c1': pr. 
even thinner ebonite is quite =suit-' 

able. The. arrangement of the box 
and lamp is shown in Fig. I. About 
one yard away from this box is placed 
an interrupter disc, as used, in the 
simple televisor apparatus described 
in our first issue. Behind the light 
interrupter is placed an ordinary 
selenium cell, connected to a two- or 
three-valve amplifier and to a pair of 
headphones. 

If now the light interrupter is 
started up and the headphones 

-f hole for VE'ntilation 

, Fie. 1. 

OP.ening on this 
side covered with 
thin sheet ebonitl' 

A simple ·rorm of Infra-red ray ll,enerator. 
Instead ot ,a wooden box, a biscuit Ila can bo 

, · : used lt desired. 

attached to the amplifier a loud 
humming will be he.ard, due to 
the infra-red rays falling upon the 
selenium cell after being interrupted 
by the revolving disc. This humming 
sound is stopped immediately a hand 
is interposed between the infra-red 
radiation and the cell, proving that 

. the note is caused by the infra-red 
rays. 

Theseinfr3:-ted rays can be focussed: 
and 'dealt with. in the, same way as 
ordinary light, . and · if a. lens is 
arranged to focus an . image of the . 

-lamp ·on to. the cell before the screen 
of . ebonite · is interposed and the 
ebonite is then placed in position the 

Box containing_ 100 watt 
lamp. with opening covered 
wi.th thin ebonite- sheet. 

note will be heard with almost 
undiminished vigour. 

A further most interesting arld 
instructive experiment is performed 
by making a little case of thin ebonite 
or gelatine. As sho\Yll in Fig. 2, this 
little box is filled with thick smoke, 
and although the smoke appears 
quite opaque to the eye it will be 
found that the infra-red rays will 
penetrate it and still affect the 
selenium cell. 

Try Ultra-Violet Rays. 
Instead of using ebonite the same 

experiments may b.e duplicated, using 
the ultra-violet rays instead of the 
infra-red. The ultra~violet rays re
quir~ a different form of screen to the 
infra-red, and this ultra-violet screen 
may be obtained from Messrs. Chance 
Bros. for quite a small sum. It 
resembles a piece of intensely blue · 
glass and is quite opaque to visible 
light. If interposed in place of the 
ebonite it will be found that the cell 
is· still affected and the experiments 
carried out using the ebonite aperture 
can he duplicated using Chance glass, 
only in this case fogis not penetrated. 
By increasing the power of the ampli
fier it is remarkable over what 
distances this interrupted light (or 
rat~er these interrupted rays) can be 
detected, and many modifications of 
the apparatus will no doubt suggest 
themselves to the investigator. 

We hope in a future issue to give 
an account of other experiments of 
these rays. In our next issue we are, 
however, reverting to television again,. 
and will describe a further form of a 
home televisor, opening up another 
field of investigatioi:i,. 

' . . . 
. . . · · · FIil, 3. . .,1 • • . 
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I Natural Vision and Television. I . . . . . . 
I Part II.-Visual Radiations and Experiments. i . . : : : : 
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NATURAL vision reaches its 
highest perfection with the 
human-eye as -the end organ 

of sight. 
Originating with the lowest 

organisms as pigment cells, nerve
connected, we trace the growth of the 
eye with the higher organisms who 
have collected cells and nerve-fibres 
attached to refractive substances. 
Some worms have pigment cells 
near the brain. Star fish have ~ 
nen•e going to a crystalline organ at 
the arm tips. 

A skin protects the eye of certain 
fish ; the crocodile has eyelids, and 
birds possess both eyelids and a 
developed organ of vision. Monkeys' 
eyes are nearly human, as t~~Y. ha:'e 
an intensified centre of sens1hv1ty m 
the retina known as the 111ase11/a 
Jutea, or the yellow spot. 

And so it appears that nerve 
elements develop, and even transfer 
their functions by slow progressive 
steps to bring about change~ in the 
brain to secure not only binocular 
vision but enhanced sensitivity and 
consciousness of sight. according to 
the urge and the adaptation of the 
creature. 

In the bwnan eye this yellowish 
elevated spot is about one millimetre 
in diameter, having a tiny depression 
in the centre that is not yellow, called 
the fovea centraJis. It is in the centre 
of the retina and situated so as to be 
free from blood vessels. 

Here the layers are thinned and 
sensitivity is more· acute than at any 
other part of the retina. The cones 
here are each separately connected to 
a neuron chain, whereas in other parts 
of the retina, cones and rods are 
connected in groups. It is this 
separe.te connection·of the cones that 
permits of observation of details, and 
the fine distinction of colour, aided 
rdvanced mechanism accom-

tion which sharpens the focus. 

, 

Accommodation and 
Noctovision. 

We exercise this faculty of accom
modation when we demand that the 
eye shall view near objects ; when we 
relax, the eye restfully focuses the 
more distant scene. This power of 
accommodation varies with age, and 
is found to be at its best in youth, 
and ceases almost altogether in old age. 

During the demonstrations of nocto
vision at the period of the meetings of 
the British Association at Leeds, it 

of a second, yet can be observed. 
The interval necessary to see things 
separately is found to be ·027 of 
a second. When the height of 
sensibility is reached further increase 
of light or colour produces no in
creased sensation. Up to this point 
an increase of mixed light will 
increase brightness, but an increase of 
pigments will decrease brightness. 

When Li~ht Makes Objects 
Invisible. 

was noticeable that elderly people Natural vision depends on the 
had more difficulty in observing the . optical properties of the objects seen, 
image received than younger people, as well as on the frequency and the 
who immediately recognised their wave-length of the light reflected from 
friends who sat in darkness at the the objects. Even if the object has 
transmitter. all the optical properties necessary, 

The field of view for normal vision its presence will not be observed by 
is about 150° horizontally and 120° the eye unless the light reflected, 
vertically, but for the fovea centralis, refracted, or absorbed results in rays 
sighting details, only about the area that affect the retina. 
of a finger-nail at arm's length. A transparent object placed in a 

The duration of vision may be medium of the same refractive index 
estimated by the aid of an electric as itself is .found to be invisible, and 
spark, which lasts for only ·000000868 a glass stopper or similar body 

VcRT1cRL SEcT,oN THRou<:rH -rHE M11cuLR Lurr11 llNo 

FcvEfl C£NTRRL1s r 01ACrRllM17RT1c.) 
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placed in the centre of a self~ 
luminous chamber, if looked at 
through a peep-hole, remains quite 
unseen because neither refraction, 
reflection, nor absorption can be 
evidenced to the eye owing to its 
position in relation to the light acting 
upon it. 

Such a chamber is easily construct
ed by means of Balmain's phosphores
cent paint and a carefully constructed 
globular box, having a peep hole. 

Artistic Vision and Television. 
To the eye of an artist most b~dies 

give rise to a sense of colour and 
beauty, for his discerning eye 
summates the reflected and refracted 
rays and takes into account the 
impinging tinge of local colour that 
affects the aspect and tone of the. 
object. 

It is this achievement of televising 
the light, shades, and tones of the 
features, by setting up impulses on 
his light-sensitive device proportional 
to the varied light from all parts of a 

- -----------. 
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Solor, hydrogen ond sodium spectra. 

The reflecting power varies with· 
different materials and depends on 
the angle at which the light is 
reflected. A matt surface of lamp
black will copiously reflect light at a 
grazing angle of reflection. Bright 
sodium has the highest reflecting 

5 
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wave-length of the received light the 
reflecting power will vary. Silver 
reflects, when highly polished, 95 per 
cent. at one wave-length, and as low 
as only 4•2 per cent. at a shorter wave
length of incident light. 

Wave-LenQth and Reflectiot 
Power. - -

---
Wave•leogtb of 540 6oo 700 

li&bt. ,.,. ,.,. ,.,. 
Silver .. .. .. 90-5 92.6 M} Nickcl .. .. 59 65 6g ID 

~rr. .. . .. 37 72 83 r cent. 
J3 84 

8
,r rdleetins 

Silver cl= ntl'mic : : 79-85 81-88 -89 power. 
Mercury glus mirror 73 70 73 

The Visual Spectrum. 

Fig. 2. 
Exploring tbc spectrum of a beam or IICbt by mellDS of two prisms. 

By allowing light to enter a dark 
room through a very narrow chink 
or ·. slit, many historic experiment
may be repeated and very entertains 
ing facts may be demonstrated. 

face, that emphasises :Mr. Baird's 
system of television, and few who 
have seen even noctovision have 
failed to remark on the extraordinary 
human appearance of the image. 

Only a very small percentage of the 
light received is reflected from a face, 
or ordinary object, into the televisor. 
Much of the light may be generally 
scattered, and its wave-length 
changed ; for all phase relations on 
the wave front of the received light 
are destroyed by an unpolished 
surface. 

Reflecting Power. 
A highly polished surface will 

reflect three-quarters of the incident 
light; really regular reflection only 
occurs from a surface • which is 
smoothed to within one-eighth of the 
wave-length of the incident beam. 

power known, the calculated figure 
according to Drude being as high as 
99·7 per cent. 

Selective Reflection. 
Objects maY- selectively reflect 

light from the incident beam. Gold 
reflects red light more strongly than 
green light, and according to the 

If the air of the room is free from 
moisture or dust the beam of light . 
will be invisible; for it is the reflections 
from fine particles that give evidence 

,tt"'\ \ 
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of the beam, and for the same reason 
the surface of a perfectly smooth 
mirror would be unseen. 

Obtain a prism, as found in old
fashioned chandeliers, and produce a 
spectrum by catching the refracted 
rays on a sheet of white cardboard. 
Carefully observe the colours, and it 
\\ill be seen that the yellow part is 
brightest ; near the D line being 
actually the brightest part. Compare 
the spectrum obtained with the 
diagram of the solar spectrum and 
note the lettering which aids in 
mapping out a spectrum. See Fig. I 
(Solar Spectrum). 

Generally speaking the retina is 
more sensitive to light between C 
and F, the maximum effect being 
obtained between the wave-lengths 
D and E. which the eye recognises as 
yellow light. Newton experimented 
with the spectrum and found that 
each ray consisted of monochromat\c 
light, that is, light ~vhose colour 1s 
unchanged by being further passed 
through a prism or medium ; though 
there is no such thing as real mono
chromatic light. 

Fig. 2 illustrates the effect of adding 
a further prism, and Fig. 3 shows how 
a simple ray may be tested by making 
a hole in the screen and examining 
the ray by another prism. 

TELEVISION 

Fig. 4 shows the increased disper
sion by adding to the number of 
prisms. Five prisms suitably arrang
ed make a direct vision spectroscope, 

Fl~ -1. 
Shon·lnC the dispersion or n benm or IICht by means of D se ries or prisms . 

and Fig. 5 shows the plan. view of the Velocity of light =Frca;icn7y or '!umber of 
laboratory spectroscope or spectra- -wave•leagth 01 li.;ht "' rations 01 hsbt 

meter. Fig. 1 illustrates the sodium and the index of refraction varies with 
spectrum which gives monochromatic the colour of the light. 

light. The wave-length of a mono- More Dark Room Experiments. 
chromatic beam varies as the beam 
passes through one transparent body Use a lens, and focus a slit, then 
to another and is proportional to the place a prism in the beam and so 
velocity of the colour of light in tl1e secure a more pure spectrum. Now 
particular mater- -::::_=_=:_~;_~=:_:::- intercept the light, 
ialor medium, so - by a coloured 
the wave length transparent body, 
of ycJ1ow light is glass or gelatine, 
shorter in glass or a coloured sol-
than in air, be- ution, and observe 
causelighttravels an absorption 
more slowly in spectrum. Bum a 
glass than in air. strip of magnesium 

Fta. 6. _ 
A plaa new of• laboratory spec:troecope_or spectrometer. 

ribbon, as a source of light, instead of 
using the slit by sunlight, and observe 
the bright iine spectra. Compare the 
lines with the hydrogen spectrum 
(Fig. I). 

Place in a test-tube some paraffin 
oil or quinine solution and explore 
the region beyond the violet end of 
the spectrum and observe fluorescence 
of the liquid. Or, s®ilarly, use a 
candle, or wax, or select from t~e 
various bodies that exhibit fluores
cence in ultra-violet light. These 
latter experiments will be more 
effective if the luminous rays are cut 
off by covering the slit with a piece of 
violet glass. 

The bending of light round the edge 
of a razor blade should be observed. 
This bending of light into its shadows 
is referred to as the diffraction of 

• light. Remove the prism and lens, 
screen off. the rays for safety, ~old 
the razor blade in the beam and sight 
across its edge, and light will be seen 
.on the edge . away fr~m:Jit)l~,;~ht 
0
'•" ""(Continued on page'33.) .• 

I 
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T HE light-sensitive cell, in 
one form or another, is the 
most important part of a 

television transmitter. The selenium 
cell is totally inadequate for the 
purpose, and even the potassium 
type of photo-electric cell does not 
conform to the s tringent require
ments of practical television. The 
purpose of the present article is to 
bring to the notice of readers a new 
type of cell, as yet very little 
developed, but which has, neverthe
less, considerable possibilities. 

The cell in question is of the type 
first discovered by Becquerel, in 
which two metal plates are placed in 
a glass cell containing a liquid (the 
nature of whid1 I shall discuss in 
detail a little later), which, when 
illuminated, gives rise to a small 
photo-electric current. 

An Experimental Cell. 
The effect has been observed in 

the following manner. Two copper 
plates (thin foil as used for fixed 
condensers) are thoroughly cleaned 
by immersing in a strong solution 
of caustic potash, and then washed. 
under running water for some time 
to remove all traces of the potash, 
after which they are immersed in a 
very dilute solution of copper sul
phate, made by dissolving 0 ·2 grams 
of crystallized copper sulphate in 
moo cubic centimetres of water. 
These are allowed to stand in 'the 
daylight (sunlight if possible) for 
eight days, after which time the plates 
will have become coated with a thin, 
bluish coloured film, which chemical 
analysis has shown to be cuprous 
oxide. If now the cell be so arranged 
that one copper,plate can be illumin
ated while the other is in the dark,· tt 
i~ found that a very small current 
will Bow while the plate is exposed 
to the light, and will cease with the 
extinguishing of the light. 

· This · elementary experiment - was 
improved upon by the American 

experimenter, Case, who proceeded 
as follows. 

Copper electrodes of size 4·4 cm. 
by 23 cm. long and thickness about 
0·02 cm. were placed in a solution 
made by dissolving 6·25 grm. of pure 
crystallized copper formate in water 
and adding to the solution so obtained 
0·5 per cent. of So per cent. formic 
acid. The plates were, of course, 
cleaned in the usual manner and 
polished with steel wool before im
mersion. Photo-electric effects were 
clearly shown when this cell was 
illuminated. It is not, however, 
my intention to go into details in 
connection with this early work, as 
much of it was unsuccessful in 
obtaining any definite results with 
other copper salts, or in fact with 
others which were tried. 

The next important step was made 
by Baur, in Switzerland, in an 
important series of researches with 
uranium compounds. The Becquerel 
effect is shown by a number of 
inorganic salt~. As a result of the 
Becquerel effect one experiences . a 
change of electrode potentials, which 
are brought about in certain solu
tions by exposure to light. 

In every case this change is 
reversible; it disappears again in the 
dark, reappearing with the switching 
on of the light, while the solution, by 
repeated changes from dark to light, 
undergoes a perceptible change. It has 
been shown by a number of people 
(Scholl, Goldmann and Brodsky, and 
Samsonow) that this is only a type 
of Hallwachs effect such as is sho,vn 
by the potassium cell; that under 
the effect of light the light-sensitive 
molecules give off free electrons, 
which are collected by the electrodes. 
Baur thinks that the primary reaction 
in a photo-chemical modifying change 
of the light-sensitive substance occurs, 
and that these form material ne,v 
compounds of their oxidation and 
reduction products. 

These discussions are sho,vn to be 
correct in a new degree, for by a 
continuation of. his studies Baur 
has confirmed his hypothesis. After 
the photolysis of uranyl formate had 
been demonstrated, and it had beetr 
shown that a complete . analogy 
existed between the existing photo- · 
chemical and the observed electro
chemical delayed action of uranyl 
compounds, Baur decided that the 
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primary action of light is to trans
form the light-sensitive substance 
into a higher or lower state of 
o>ddation. 

Stated in his own' words, " The 
molecule of a chemical light-sensitive 
substance appears. therefore, by the 
absorption of light to undergo a 

D 

,-----•-----~> E 

~ ~----·ol.. .s lJ~ --.... 

Arranctement for Uhuntoatloa of cell, and detec
tion of photo-electr:lc curre11t. C, cell shown la 
pre'l"lold diaQram ; D, Dolazalek Electrometer ; 
E, Eanh ; L aad S Lea. and Lamp. 

form of electric polarisation, through 
which an outward operating potenti~ 
difference results. This appears to be 
the primary photo-chemical change, 
and all photolysis and Becquerel 
effects are derived from it." 

This brings us to the question of the 
Becquerel effect in dyestuffs. If 
Baur's view of the primary photo
chemical change occurs, the molecule 
of the light-sensitive substance loses 
one of its electrons through the 
absorption of a quantum of energy, 
and thus a potential difference exists 
lietween the positive nucleus and the 
lost valency electron, whose maxi
mum value is limited by the magni
tude of the absorbed quantum, so that 
the primary photo-chemical change 
can be represented by the equation : 

E+hv=Ei 

where E stands for the receiver of the 
light quantum hv, and the symbol 
on the right-hand side of the equa
tion indicates the condition of the 
light, that is, the condition of photo
chemical polarity. 

Going back to our example of the 
uranyl compounds, how can we ex
plain the Becquerel effect on these 
grounds ? In uranyl sulphate the 
effect develops by the presence of 
u1v ions or of oxalate ions, etc. In 
this case the appropriate photolysis 
can be written thus : 

\'I f EBEB +u1v=UI\' 
u t ee+2H•=J4 

If ,ve· liave undisturbed· pli6tolysis"1 

of a hydrogen-oxygen mixture · (in 

the proportion 2 : I as in the electro
lytic gas from water) and an electrode 
at the hydrogen potential, the photo
lytic oxygen will be depolarised, thus 
bringing about the positive effect. 
If, on the other hand, there is 
an o~-ygen electrode, the photolytic 
hydrogen becomes depolarised, and 
we then have -a negative effect. 

The results of a large number of 
experiments with solutions of dyes 
and of quinine sulphate are of the 
greatest interest, in that they show 
us the possibilities of improving and 
using such an arrangement, which is 
the essence of simplicity and cheap
ness, in place of selenium or other 
types of cells which are character
ised by their time lag inefficiency or 
initi~l high cost. 

Experimental Solutions. 

The following are the most import
ant of the substances used by 
Staechelin in his researches, which 
were conducted in the laboratory of 
E. Baur:-

(r) Quinine sulphate, in the 
presence of a little sulphuric 
acid. 

(2) Rhodamine B. 
(3) Rhodamine 3B. 
(4) Tetrachlorfluorescein. 
(S) Sodium salt of Eosin. 
(6) Phosphin, a mixture of hydro

chlorides of chrysanilin and 
crysotoluidine. 

(7) Amido G. salt. 2.6.8. sodium 
naphthylamine disulphonate. 

(8) Amido G. salt 2.5.7. 
(9) Resorufin. an oxazine dye. 

In order that the reader may 
realise the order of magnitude of the 
photo-electric current generated by 
this type of cell, I give below a 
selection of typical results obtained 
by Staechelin. 

Solution 1'0 • 

(2 o·s per cent. rhodamine B. • (V.) 

Dark Light 
P.O. P.O. 
Millivolts, 
265 ,267 
294 320 

(1! o·s per cent. rhodaminc B. • (IV.) 

(3 60 c.c. abovo + 5 c.c. 3·5 N 
potassium chlorldc. • • (I.B) 223 240 

(4) 6o c.c. abo,-e + 40 c.c. 3·5 N 
potassium chloride. • • (III.) 244 319 

(5) 96 per cent. aloobolic solo. · · 
rhodamine B. • • • (VI.) 200 317 

(G) 6o c.c. o·s per cenL rbod. B. + 
20 c.c. ncetaldehy,k • • (11.B) 178 229 

(7) 1ooc.c. 0·5 percent. rbod, B. + 
3 c.c. )f/5 ollalic acid • • (V,) . 422 412 

(8) 1ooc.c. o·s percent. rbod. B. + . 
3 c.c. M/s oxallc acid • • (VI.) 412 _402 

(9) raoc.c. 0-5 pcrcent. rbod. B. + 
10 c.c. 1(/5 oxalic acid • • (V.) 396 • 407 

(10) •·s grm. quinine sulphate in 
250 c.c. -..atcr + 25 c.c. M/I 
sulphuric Geld • • • (11.B) 474 448 

(u) 8oc.c. zoperoenL quinlnuoln. 
+ 40 c.c. 11anad.l.un:l ,4lo~,l1J , 
sulphuric acid , • ,· (I.B) 453 485 

(u) ao c.c.10 per cent. qnlnlnuolo. 
:,c c.c. 40 per ceoL formaliD • (IILB) 18g :150 
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Experiments with alcohol, acet
aldehy~e, ferrous and ferric sulphate, 
ammo~uum ox:i-Jate, hydroquinone, 
potassium chloride, hydrochloric acid, 
etc., added to the quinine showed 
mainly a drop in potential on 
illumination, due to increase in 
resistance. 
(r3) o·s per cent. rcsorufin • . (IV.B) 270 243 
(r4J 90 c.c. + 10 c.c. picric acid 

solution . . • . (I.) 474 414 
(15) 90 c.c. + 3'5 mol. potassium 

chloride • . • • (Ill.OJ 172 20 1 
(16) 100 c.c. + 50 c.c. formolin . ( IV.OJ 126 146 
(17J 50 c.c. + 50 c.c. M/10 

lllllmonium o~alate • (V.J 165 134 

Electrodes are denoted by the figures ia brackets 
and a rc of size (1,)-(VI.J 30<>-400 sq. mm., (1.0)
( VI. 0) 800-1 ,200 sq, 1nm. 

A.1tcrn11tlvc orra1111cment usloc vah•c 11mpllflcr 
and sensitive mllllvoltmcter or galv<lllomcter. 

I have for some time been carrying 
out experiments with a new type of 
photo-electric cell, which should, 
from theoretical considerations, give 
a much more sensitive response to 
slight variations of light such as are 
experienced in a television trans
mitter. 

This is also a liquid type of photo
electric cell, and contains a colloidal 
solution, the nature of which I shall 
give, together with a description of 
the apparatus employed, in a later 
article, so that the ardent television 
experimenter can investigate these 
phenomena for himself, with little 
trouble or expense. 

In view of the recent deal which 
the Baird Company has made with a 
powerful American group, the follow
ing remarks by " Candide " in the 
Sunday Pictorial of May 13th arc of 
interest:-

.. T ELEVISION PROSPECTS.-Such 
rapid advances have been made, 
I learn, in perfecting the apparatus 
for television that in the near 
future the possibilities. of enjoying 
the invention will be brought down 
to the individual ' listener-in.' It is 
a pity that in this country so many 
detractors can be found for a purely 
British invention. If the inventor 
were a foreigner there •would be 
nothing but praise. We have yet 
as a nation to learn the valuable 
lesson of encouraging our own 
inventors.". 

FOR SALE. 
The Proprietors ot British Patmt No. 2~3 are 
prepared to sell tbe pauot or to license British Mana• 
I act~~~ work tberea11der. It relatA9, ~ ~- fo; 
telep-ipllli:a1ly re~adng &tstloaary or mo~ 
pictures, suoes and tbe like, Add res,,: Boalt, Waide. 
a.ad TClllla.Qt, 112, Hatton Gardea, London, B.C.i, . 

1,-
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1············································ .. ····••·····•·•·····•······•············•··•···············•·•····••·•·•····· ................................ ........ I Television-A Prognostication I 
i By HAROLD APPLETON . I 
: ......................................................................................................................... _ . i 

T ELEVISION ! How the very 
sight or sound of that name 
conjures up in our minds a 

vast multitude of facts and fancies. 
We visualise the opening up of 
new fields to conquer in a search 
after fame : or, perhaps on some
what less ambitious lines, but never
theless equally as important, a 
satiation of one's desire to become 
thoroughly conversant with a subject 
which bids fair to alter the whole 
aspect of our everyday life, just as 
wireless broadcasting did a few years 
ago. 

Television may be one of the 
youngest of the applied sciences, but 
~t sh?WS cyery promise ?f outstripping 
1~s rivals m the captunng of the pub
he fancy. Critics may criticise; but 
their scepticism is born generally 
from a sheer inability to lift their 
t~oughts from the commonplace, and 
time will explode their pessimism so 
that perforce they will be compelled 
to eat their own words. 'Twas ever 
~hus with new .and epoch-making 
inventions, and· history continues to 
repeat itself. 

Quite apart from the fact that 
the position which television will 
occupy amongst the amenities of · · 
mechanical and electrical civilisation 
will involve the need of men of high 
calibre and sound technical education, 
there is something very subtle about 
television which cannot fail to make 
its appeal to everyone, old and young 
alike. The three preceding numbers 
of this journal have provided sufficient 
material to bring about the initiation ;_ 
stage, and this wil} gradually foster a 
desire to go. still deeper into the 
subject. · 

The fascination of this new wonder 
then cannot fail to become all 
absorbing ; and imbued with the 
spirit of expe~enting, hundreds, 
nay thousands, will inscribe their 
names on the roll of " television 

A Peep into the Future. 
l\Iy interest in this subject being 

known, I am frequently accosted by 
friends or written to by corre
spondents who ask me to give my 
opinion as to what the future holds 
for television ; so, enjoying to the full 
the comfort of an easy-chair by the 
glowing embers of a warm fire, and 
listening to the soft strains of a first
rate orchestra through the medium of 
a high-class ,vireless receiver, I decided 
to assume the role of prognosticator 
and set down my thoughts and 
conclusions for others to read, mark, 
learn and inwardly digest. 

As far as wireless receiving sets arc , 
concerned, they have been developed 
to such a high degree of efficiency 
that any radical or really intrinsic 
alteration in design may not be 
expected to take place for some time 
to coni.e. It is the same with allied 
industries or developments. A stage 
is reached when numerous refine-

- ments become the vogue, a process 
which is all to the good and which has 
its reward in the improved per
formance of the apparatus or machin
ery, and a reduction to the barest 

...................................... , 
minimum of the controls to be 
handled; but this obviously savo1,1rs 
of nothing epoch-making. 

That being the case, and while 
specially designed Televisors will be 
marketed exclusively for receiving 
the television transmissions, it is well 
wit~in the realms of possibility that It 
device may eventually become avail- ,, 
able to the public which can be 
attached to the existing home receiv
ing set in much the same manner as 
are present-day accessories, say for 
example, the loudspeaker. The 
popularity of such an arrangement 
cannot be overestimated, and while 
such a prediction may, at first sight, 
savour of the incongruous, a moment's 
reflection will prove that such is not 
altogether the case. 

Analagous Reasoning. 
If one is the possessor of a wireless 

receiving set which incorporates reli
able components, and, on the low
frequency side, is designed to give 
the nearest approach to· "straight 
line amplification," then with a good
class cone or moving coil loud-

. speaker, the various individual instru-

fans," and thus form a living anti- · , 1'.0UllTDN YKAU AGO, 
th~is .. to '·the•:scom and the ca~ing:-.: Tbls 1s what a t:,plril•'amafle'ar' ·w1n1- e11t1nmutia ialtall•dGa l4IObd lib la 191'. n. 
attitude_ of cynics. . . recelvlaa eq=eat (at froDt of tallle) .. bllt Uttle. 8-t fl'Gm tbat wllldl - .... .,,. U.temni-111 · brotldcutlaa ant 11tame1. Wbat wl\l 1111 ant Tele~ .- 1oo1c Wr,e l 
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ments of an orchestra can be distin
guished with ease. The bass notes 
of the drum and the shrill renderings 
o_f the piccolo, although broadcast 
simultaneously, do not interfere with 
each other but can be picked out 
quite readily. 

lf that is the case, can we not 
picture on analagous lines (while 
admitting that the analogy is not 
wholly adequate to convey a full 
impression of what is at the back of 
my mind) that .while a broadcasting 
station is, say, transmitting a song or 
speech we shall not only be able tq 
recreate everything that is imparted 
to the microphone, but the " atmos
phere " of the studio will also be 
imparted to the item by making 
visible to us the face or movements of 
the person broadcasting, through the 
medium of an allied transmission on 
the same wavelength ? 

This is no flight of imagination, 
but the outcome of logical reasoning. 
Tum for a moment to the acoustical 
frequency range, and we find that 
the band of frequencies actually 
covered is relatively narrow; and 
while it is debatable as to what is the 
frequency limit of response of the 
human ear, since this varies with 
individuals, we are safe in saying that 
there is no response to frequencies a 
little ov,er 20,000 vibrations per 
second. This being so, the existing 
carrier wave (i.e. the medium which 
" carries " sound effects converted 
into electrical effects from the studio 
to your own fireside, reconversion 
then taking place in the wireless 
receiving set) will possibly have 
impressed upon it the Television 
impulses. 

These impulses, being above the 
audible range, will not affect the 
loud-speaker, but will be separated at 
the receiving end and filtered through 
the attachment and thus produce the 
picture required. The sound and 
picture broadcast will not be mixed 
in the true sense of the term, and in 
consequence interferences will not 
occur. 

The alliance between broadcasting 
and television will probably not 
develop exactly along these lines at 
first. One must learn to walk before 
one can run ; and the first combined 
sound and television broadcasting 
experiments will probably be made 
through the medium of two separate 
broadcasting stations, operating on 
diff~nt wavelengths, one for sound 
broadcasting, and one for · television 
broadcasting. This, of course, will 

necessitate the use of two separate 
receivers. 

From inside information one can 
say quite confidently that television 
is nearer to the. public reach than 
most people imagine. The scientific 

TELEVISION 

Do not run away with the idea 
that television is a form of cinemato
g:aph_or m_otion-picture arrangement. 
1 h~t 1s quite erroneous. It is actually 
seeing by telegraphy (either with or 
without wires )art instantaneous vision 

WHERE TELEVISION BROADCASTING CAN NOW BE RECEIVED. 
A view oI New York from the top or the Woolworth Bulldlnc. 

(Pliolo. by courusy of U.S. Li11ts,) 

minds of all the civilised countries are 
concentrating on its perfection, and 
while initially it would be unfair to 
expect any perfected service it is, to 
put it mildly, unwise to ridicule, for 
pioneers are above that sort of thing. 
Did not the early investigators of wire
less transmission and reception meet 
with the same opposition, and where 
do we stand to-day as far as that 
science is concerned ? The sapling 
growth of 1900 is, in 1928, a well-rooted 
tree of enormous dimensions, and it 
will be the same with television. 

The name of John L. Baird stands 
out pre-eminent in this country for 
his wonderful progress in a relatively 
short space of time.. Research and 
experimenting have successfully 
coped with the early sluggish action 
of the first selenium cells, and no 
surprise need be evinced if the 
complete and final apparatus evolved 
is not on simple lines comparable with 
existing .broadcast receivers. Not 
content with black. and white trans
mission, attention; 1 will be turned 
later to colour transmission. ·· 
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of actual living scenes at the moment 
they are taking place, not a " bottling 
up " of incidents to be thrown on 
a screen as occasion demands. 

Ruminating still further, we can 
picture the time when attachments 
will be made to the ordinary tele
phones so that subscribers can see 
one another as well as hear each 
other's voices. But there, one must 
not let imagination run too far ahead 
of logical advance, although this may 
even be excused if we realise how 
much has been accomplished in 
recent years. 

Television has emerged from the 
laboratory stage into a far-reaching 
accomplishment, as . witness the 
London to Glasgow demonstration 
and the more recent trans-Atlantic 
and Bercngaria transmissions ; and 
readers of this journal can look 
forward with anticipation to further 
developments which will prove con
clusively that television is with us iri • 
every sense of the word, and . not 
,s~~c.~hing 3:part from ,.p.~r, .. 1?;9P..Jlal 

' everyday exJStence. 
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INTO THE 

''HALLO ... Yes ... Yes, this 
is Brandon speaking ... 
Who ? . . . Seymour ? .. 

Bill Seyl)lour ? . . . By all that's 
wonderful. . . . Thought you were 
still in South America. . . . Yes, 
rather. . . . Where? . . . Savoy? 

0£ course I will. . . . One 
o'clock? ... Yes, suit me fine .. . . 
Right, cheerio till then." 

Brandon, seated in his office, hung 
up the receiver , smiling to himself. 
He liked Seymour, liked him .very 
much , and always \\;elcomed the rare 
occasions when he came back to 
England. Seymour was a roamer. 
Possessed of ample means, he was 
never so happy as when he was 
seeking adventure in parts of the 
world which, to most people, were 
merely names to be found in small 
type in a gazetteer. 

This last journey had kept him 
away · from England for over four 
years. But Brandon found him 
looking much the same as usual, 
rather more deeply tanned, perhaps; 
and possessed of a greater number of 
the fine wrinkles round the eyes which 
tell of life in sun-scorched countries 
. .. and as reticent as ever. Brandon 
knew him too well to ask for details 
of his adventures ; he knew he 
would hear of them only if and ,❖hen 
Seymour chose to tell him. 

Consequently, as the two men sat 
at lunch, Brandon confined his side 
of the conversation to general topics 
whilst Seymour asked for news of 
mutual friends. t. He had made no 
plans for the immediate future and, 
being a bachelor with no permanent 
home, was very happy to accept 
Brandon's invitation to stay with 
him at his delightful home near 
Reading. 

A Television Experiment. 
The two journeyed down to 

Rea:dinttogether in the even~·arid, 

.. 

after dinner, settled comfortably in 
Brandon's cosy library. Presently 
the latter rose, switched on his wire
less set and, after a few minutes 
critical listening, turned to Seymour 
with the remark : 

" That's better quality than we 
used to get when you were last home, 
isn't it ? " 

" It's wonderful," Seym~:mr re
plied. " I'll have to get you fo tell 
me all the latest developments. I'm 
afraid my wireless knowledge has got 
a bit rusty. What's the other outfit 
by its side ? " 

Something New. 
•· Ah, yes, that'll be new to you," 

Brandon said. " That's my television 
set. Television has made great 
strides lately and it's wonderful how 
clear the scenes are getting. There's 
nothing on at the moment, but ·it so 
happens that the Television Broad
casting Company is undertaking a 
rather ambitious experiment to
morrow. They're hoping to show us 
the Lord Mayor'sShow and are fitting 
up a televisor near Ludgate Circus. 
You'll be able to see what it's like
unless you'd rather see the actual 
procession ? " 

" No, thanks," Seymour answered 
him. "i: suppose it will be much the 
same as ever ? The usual procession 
of • Ancient and Honourables,' eh ? " 

Brandon laughed. " Yes, that's 
about it. All the same, it'll be 
rather interesting to see it by tele
vision. Wish I could stay at home 
and see it, but business won't permit, 
so ~•.11 show you how to operate the · 
set. 

Conversation drifted on to other 
topics and it was late before they 
retired for the night. · 

Just after Brandon returned fro~ 
lunch on the following day Seymour 
rang him up from Reading. He had 

· seen the Lord'May'or~'Show; it had 
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come through quite well on the tele
vision set. He had seen the procession· 
and a portion of the crowd. It was 
the latter which had proved of the 
greatest interest to him because he 
believed he had seen someone he 
particularly wished to meet. Would 
there be films of it at any cinemas 
that evening ? 

A Surprise for Seymour. 
Brandon, after facetiously asking 

whether it was a case of " cherchez 
la femme," and being assured that it 
was a man in whom Seymour was 
interested, promised to find out where 
the film was being shown, and book 
seats. 

That evening they sat together, in 
a London cinema, talcing but little 
interest in the thrilling love drama 
which was being shown. But when 
the News Gazette was announced on 
the screen, Seymour leaned forward 
eagerly. Various episodes and lead
ing features of the Lord Mayor's Show 
appeared, and then, for a minute or so, 
a view of the procession as it passed 
up Ludgate Hill. Seymour suddenlY. 
gripped Brandon's arm: 

" Do you see that man standing on 
the kerb, on the left ? There, by that 
smajl boy with the flag . . . Short, 
thick-set man, with a wid~brimmed 
hat. . . . See him ? .•• That's Seth 
Watson, sure enough. Let's get out 
of here and TH tell you about him." 

An Old Enemy. 

Seymour's interest in the film was 
over. He had seen all he wanted to 
see, and led the way out into Re~ent 
Street. As he came out into the light 
Brandon saw that hi.s eyes blazed 
angrily. 

" One would almost imagine you 
didn't like your friend Watson," · 
Brandon remarked dryly. 

" Like him f "exclaimed Seym~. 
1•wwou1'cr1:yoU' like him ifolb.e'8 shot 
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you in the back and left you for 
dead ? Like him! For eight months 
I was on his trail with the intention of 
shoot~g him on sight ... and I'll 
get him, too; some day." 

" And what do you propose doing 
now ? " asked Brandon. " We're not 
in South America, remember, and if 
you start shooting people, you'll get 
on the wrong side of the police very 
quickly." 

" Oh, don't you worry," replied 
Seymour. ·• I'm not going to run the 
risk of being accused of murder on 
account of a cur like Seth. But I'd 
like to scare him back to where he 
belongs so that I could follow him 
and settle our little account. Let's 
_go somewhere and have some supper 
and I'll tell you what happened." 

Seymour's Story. 
As so often happens in such affairs, 

" there was a woman in the case." 
The woman was, as Seymour said, 
the nearest approach to the typical 
heroine in a cow-boy film that he had 
ever seen, and, appropriately enough, 
she was the daughter of the man who 
owned the one and only " hotel " in 
the small township where he, 
Seymour, had stayed for a time whilst 
in America. 

Seymour was a bachelor (rumour 
had it that there was once a girl .. . 
but that does not concern this story), 
but he was a good-looking man with 
a charming manner, and this girl, 
Anne, took a fancy to him. What 
ultimately made matters worse, she 
was insatiably curious concerning life 
in the big cities and would willingly 
listen for hours on end, in rapt 
silence, if Seymour would only tell 
her about London, New York, and 
other plaC"es he had visited in his 
travels. This he was quite willing to 
do. He was at the "hotd" for a 
rest after a touch of fever and time 
hung rather heavily. And besides, 
though he took no particular interest 
in Anne, she was pleasant enough to 
talk to .. . and he would have had to 
be a virulent misogynist not to be 
secretly flattered at having a pretty 
girl always eager for his company. 

Seth Watson's Jealousy. 
Seth Watson lived in that town, too, 

and Seth looked upon Anne as his 
property. Anne liked him •.. liked 
him enough to be quick to notice bis 
jealousy, and to play on it, as women 
will, by displaying even greater 
interest in Seymour. And·Seymou:r:. 
seeing how matters were shaping and 

remaining entirely heart-whole, was 
amused, but omitted to be on his 
guard. 

Consequently the day came when 
Seth " had it out " with Anne, told 
her he had finished with her. and rode 
away from the town. But, just as 
he mounted his . horse, Seymour 
emerged from the" hotel." Watson, 
seeing the man he hated, turned 
swiftly and shot him, leaving him, as 
he thought, dead. 

His anger fortunately spoiled his 
aim, and when Seymour recovered he 
spent months trying to trace Watson. 
But the search proved unsuccessful, 
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Watson, without, of course, letting 
that hot-tempered gentleman know 
that anyone was on his trail. 
Seymour took the detective along to 
the cinema, pointed out the man he 
had seen in the film, and then left the 
problem in his capable hands. 

Nine days passed, and on each 
morning of those nine days, the 
detective 'phoned, only to report" no 
luck." But on the tenth day a long
distance call came through to 
Brandon's house. The detective had 
traced Watson at last. He did not 
call himself Watson ; but the detec
tive was confident that he had " got 

Oao of the public rooms oa the "Levlothaa," Tbls mo)' be theTroom 'selected to occom
modate the television equtpmeat whJch It Is planned sbortl)' to lostal on the_Uaer. 

(Pllo/4. by cowrn,y of U.S. Lfots.) 

and Seymour eventually decided to 
return home, with the score still 
remaining to be settled. 

That was the tale Seymour told, 
and the sight of his old enemy had 
renewed his determination to meet 
him. Was he staying in London, and 
if so, where? Brandon's opinion 
was that a private detective was their , 
only hope, and he promised to find 
the name of one early next day. 

A Difficult Task. 
The following morning Brandon 

was able to introduce to Seymour a 
young detective who had already 
gained a reputation for solving diffi
cult problems, and to him Seymour 
outlined bis -l'easons, for wishing to 
trace the whereabouts of Seth 
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his man," who was, that very day, 
sailing for America on the Boron-' 
matric, under the name of Benson. 
The detective had been near him as 
he went on board, and had been able 
to see details of his features which, 
when described to Seymour, made it 
certain that the man calling himself 
Benson was most - certainly Seth 
Watson. 

There was not sufficient time for 
Seymour to catch the Boronmatric 
before it sailed, but the new trans
Atlantic service of giant airships was · 
in regular operation, and he found 
that, by leaving three days later, be 

· could still be in America in time to 
meet Watson; -
, . "f,9:i; a long whil~ .- tlw.t, '! 1rxooing 

Seymour sat lost in thought. Bran-

.. 
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don, seated near his wireless set, 
searching for distant stations, knew 
better than to disturb him. Presently 
his · patience was rewarded, and 
Seymour came out of his reverie with 
a chuckle. 

Televisin~ to Mid-Atlantic. 

" Do you think the Boronmatric 
would have a television set on 
board ?" 

'' Almost sure to ... yes, I re
member it has," Brandon replied. 

" And are private transmissions 
permitted ? " 

"Not through the Television 
Broadcasting Company, of course. 
But t here are many amateur tran_s
mitters . As a matter of fac t," 
Brandon continued, " I know one. 
Fellow named Lloyd. Lives at 
Croydon. He's got a very fine set 
and specialises in long-distance trans
missions.' ' 

" Do you think," asked Seymour, 
" that you could persuade him to 
transmit to the Boro11111atric ? " 

'· Yes, I expect he would be willing. 
But what's the idea? " 

Seymour chuckled. " I've remem
bered," he said, " a li t tle trick of . 
mine which Seth also knows quite 
well. Whenever I'm about to use a 
revolver I have a habit of screwing 
up one eye tightly and just showing 
the tip of my tongue out of one 
comer of my mouth." He laughed.~ 
" I'm supposed to be rather a good 
shot and very • quick on the draw,' 
as they say in America; and one day, 
when a few of us were indulging in a 
little revolver practice- it was before 
Seth began to get jealous of me-he 
noticed my habit and then, after 
inspecting my target, said : ' Wal, I 
guess I wouldn't like to see you ~o 
that trick with your face if I was m 
front of you ! ' He thinks I'm dell:d; 
and if he could see me ' do that tnck 
,vith my face,' I don't think he .would 
be very far from dropping dead with 
fright." 

" And you're thinking of letting 
him see it by television ? " Brandon 
asked. 

" It'd be a bit of a joke if he could," 
remarked Seymour, grimly. 

A Unique Experiment. 
When the suggestion was made by 

'phone to Brandon's friend Lloyd, he 
was quite willing to attempt the 
television transmission, but suggested 
that it ·would be necessary first to 
communicate·· :with the Boronn111tri~ 
in o'rder _to ensure that Watson would 

be " looking-in " at the appropriate 
time. Later in the evening he 
'phoned again and made a suggestion 
which immediately appealed to Bran
don and Seymour. 

Next morning Seymour consulted 
the passenger list of the Boro11111atric 
and found in it the names of a number 
of prominent people. By judicious 
enquiries he obtained the names of 
some of their relatives and intimate 
friends, and called upon them with 
the suggestion that, as a unique 
experiment, they might care to let 
those on the Boronmalr-ic see and hear 

(Photo : Undcrwoo~ and Underwood.) 
Mr. D. McFarl11n Moore, Inventor or the Moore . 

Tube, who b11s done much to develop specl11l 
neon tubes ror televlslon work, 

" the friends they left behind them." 
Television was still sufficiently a -
novelty to cause the suggestion to be 
greeted with · enthusiasm, so that 
about twenty people crowded, that 
evening, into the small . room at 
Croydon, where Mr. Lloyd's television 
and broadcast sets were installed. 

At the appropriate hour the Boron
matric, which had previously been 
asked to participate in the experi
ment, signalled that everything was 
ready.. One by one the people 
assembled at Croydon took their 
places in front of the television ·set 
and microphone. 

In Mid-Atlantic. 
Of what took place on the Boron

matric that , evening, _Brandon and 
Seymour recei;vedrfan·,account later. 
Neither could have anticipa~ed. when 
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making their plans, how dramatic the 
situation would become. 

One by one a name was called, 
and a passenger took his or her place 
before the small television screen. 
On it appeared the face of the friend 
in England, the lips moving in unison 
with the words of greeting which 
emanated from the loud-speaker. 

After a time the name of Benson 
was called. Benson (or Watson, as 
we know him) started with surprise, 
amazed that anyone in England 
should be calling him. His name had / 
to be called several times before he 
eventua)..ly came forward and, almost 
reluctantly, took his place before the 
television screen. 

Then thosecrowdingbehindBenson 
saw a face appear on the screen. They 
saw also that Benson leaned forward 
suddenly, muttering a startled oath. 
The eyes of the face on the screen 
seemed to look straight into Benson's. 
Then, slowly, one eye was screwed 
up tight and the tip of the tongue 
appeared at the comer of the mouth 

From the loud speaker came in 
quiet, measured tones, a voice w~ich 
Watson thought was long silenced : 

" Hallo, Seth Watson ! Can you 
see me ? This is Bill Seymour calling 
you .. . not dead as you thought, 
but very much alive, Seth Watson. 
Alive and ready to meet you .. . " 

Uproar. 

The rest of the sentence was 
drowned in a crash, as Watson drove 
his clenched fist at the television 
screen ! Immediately all was uproar; 
but from the back of the crowd a man 
came forward with a purposeful air. 
Reaching Watson he grasped his 
shoulder and swung him around. 

" Seth Watson, eh ? " he said. " I 
had my suspicions. We want you in 
New York on a number. of counts " ; 
and he had the handcuffs on Watson 
before he had recovered from his 
shocked surprise. · 

Seymour never had the _oppor
tunity of settling his account with 
Watson. That gentleman, after his 
affair with Seymour, had" gone bad., 
and started a life of crime. But so 
effectively had he covered his tracks 
that he felt perfectly safe in returning 
to America after his trip to England. 

And it is quite possible that he 
would have eluded detection and the 
long sentence which he ultimately 
served• ·:but• .. for Seymoum'is ! ~'-little 
television joke." ... 
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The follou;ing abst~acts _are prep_arcd, with the permission of the Controller of H.M. Stationery Office, 
from specifications obtainable at the Patent Office, 25, Southampton B1,ildings, W.C. 2. 

Price :rs. each. 

No. 286262.-Dr. H. E. Ives and 
Electrical Research Products seek 
provisional protection for a two-way 
television system, which it is claimed 
may be used in conjunction with the 
ordinary telephone system and work 
through an Exchange. The object (9) 
is irradiated with invisible radiation 
in order that he may not be dazzled, 
and light-sensitive cells selective to 
such radiation may be employed at 
the transmitters. 

286.262 

, I n r· ~ r·n-1 
I t I I 

: A : : A : 
I I ? I 
... ,J ... , 

(9) 
X 

An exploring beam of ultra-violet 
and infra-red rays from the source (11) 
passes through the screen (13), the 
scanning disc (21), an optical system 
(15) (16) (17), and one-half of an 
aperture {25); the screen (13) serving 
tolil&l i p.t the visible part of _the ~vMf ii? The radiation is <liffuself" 
reflected from the face of the sub-

scriber (9), through further filter 
screens (32) (32), on to pairs or 
groups of cells (31) (31), of which 
each pair may comprise one photo
electric cell sensitive to ultra-violet 
radiation and one thalo-sulphide cell 
sensitive to infra-red radiation. The 
relative effects of the two kinds of 
cell can be adjusted to give the right 
tonal value to the picture. The 
output of the cells after amplifica
tion at (A) is sent to line. 

Incoming signals are applied to the 
neon lamp (50) and the resulting 
variable illumination is built up by 
the scanning disc (21) and the optical 
system (37) (38) (39) so as to be 
visible through the remaining half of 
the aperture (25). The scanning disc 
is of special design, being provided 
with two diametrically opposite 
spirals of holes so that received and 
transmitted signals pass at the same 
instant through diametrically oppo
site holes. The disc is driven by a 
motor (22) synchronised by an A.C. 
generator (23). 

One of the problems met with in 
television is that of magnifying the 
extremely small currents liberated by 
light-sensitive cells. The photo
electric valve amplifier, which is the 
subject of a recent patent (No. 
261391) by Dr. Siegmund Loewe, 
employs an incandescent cathode for 
the final stages of amplification (A), 
and one or more " cold " photo
electrically active sources of emission 
for the preceding prior stages (B), 
with a consequent saving of filament 
heating current. At least two of 
these stages p.re mounted in a 
common vacuum. The illustration 
shows a multiple 'unit -valve contain
ing two separate sets of electrodes, 
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the cold cathode being a cylinder (5) 
whose surface is coated with a photo
electric substance (sulphide of thal
lium, a hydride of potassium or 
selenium or rubidium are suggested). 
Its photo-electric energy is mainly 
due to the light or heat radiated 
from the lower filament (2), which 
reaches it by reflection from all 
parts of the inner glass wall (1) and 
by using a perforated anode (8). 
The electron emission . from the 
upper cathode may also be assisted 
by a direct metallic connection (13). 
Iriter-valve coupling consists of a 
special high-resistance element (9) 
and a blocking condenser (II). 

The .valve may be used as either a· 
high--or low-frequency• amplifier.· In 

(Continued on opposite page.) 
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(Concluded from page 24.) 
,yhich has bent J;ielow the edge, which 
light consists mostly of long wave-
lengths. . 

Cut a slit in a visiting card, by 
gashing it with a sharp penknife, and 
view the light through this fine slit. 
Then observe the fringes due to 
diffraction ; or note the colours of 
cigarette smoke, which arise from 
the same cause. Lycopodium dust 
gives a fine effect. 

Chromatic Aberration. 
Colours due to the lens will have 

been observed when the lens was used 
to focus the slit, for the violet rays 
as they enter and leave the lens will 
be more bent in the direction of the 
axis of the lens than the red rays. 
Thus the violet rays are brought to a 
focus at a posit ion nearer the lens 
than the red rays. Catch the colour 
on the screen and you will see a 
central violet spot, and around it a 
red ring, but on moving the screen a 
little further away a central red spot 
will appear surrounded by a violet 
ring. 

Achromatism. 
To correct for t he colouration of 

the image produced by a lens, special 
lenses are designed so that the red 
and blue rays meet at the focus of the 
yellow rays. The lens is then said to 
be achromatic, and has the same 
effect for different wave-lengths of 
light. . . 

For photography a compromise 1s 
made so that the visual rays and the 
actinic rays are focussed on the 
ground glass of the camera. This is 
effected by uniting the,, D and F lines 
of the spectrum by two lenses, not far 
from G, say G' 434µµ,. 

Secondary Spectrum. 
When achromatism is obtained for 

two colours there is still an uncorrected 
residual dispersion, called the second
ary spectrum, which is annoying to 
users of optical instruments, though 
it is relatively unimportant, as 
achromatism for two colours is suffi
cient for most practical purposes. It 
is, however, necessary to correct for 
the secondary spectrum in the object
glass of the microscope, and for 
lenses used for colour photography, 
where three images taken through 
light filters must be exactly super-
imposed on each other. · 

With modem lenses this · higher 
refinement of achromatism is possible, 
and such.le~$fl5 are apochromatj~. " ~·'. :1 

In telephotography actinic achro-

matism is desirable, and the two. 
colours, F 486µµ and violet 405 µµ, 
of the mercury vapour spectrum are 
brought to a focus as near as possible 
to G', which is the maximum active 
part of the spectrum. 

APPARATUS RECEIVE_D. 
Messrs. the Wet H.T. Battery 

Company have sent for review an 
example of the " Standard " Sac 
Leclanche Low-Tension Battery. As 
its description implies, this battery is 
of the wet Leclanche t~ and offers 
an extremely efficient source of 
current where it is not possible to 
charge accumulators at home. The 
main advantage of this type of cell 
is that little if any attention is 
required to maintain it in good order. 
Even after a very long period of 
constant use renovation is both simple 
and economical. With this type of cell 
re-charging is not necessary in the 
usual accepted sense. An occasional 
renewal of sacs, zincs, or electrolyte 
does a job which in the case of the 
accumulator recurs all too often. 

The cells arc constructed from an 
earthenware container which carries 
within it a heavy cylindrical zinc and 
sac element. These are parts which 
it is only necessary to replace after a 
long life. Two such -cells may be 
purchased complete in awoode~fcase 
and with the electroltye cherrucal at 
£1 6s. 6d. Each cell is rated at 
I¼ volts with a maximum current 
output of .25 amps. Providing the 
current consumed does not exceed 
this figuc:e we are of the opinion th:i,t 
this battery would prove very satis
factory in use. 

Another production of this Com
pany is the " Standatd " Sac Le
clanche Battery for H.T . . supply. 
This model follows the same design 
as the L.T. battery already mentioned 
in that it consists of a glass container 
carrying sac and zinc. It is manufac
tured in three sizes of cells: No. l, 
up to a maximum current drain of 
7 m.a. ; No. 2, _up to 14_ m.a. ;_ and 
No. 3, up to 3'0 m.a. This particular 
battery has been on the market for 
some years and we understand that 
there are over 2,000,000 cells in use: 
As in the case of the L.T. type, 
spares for the H.T. model are also 
obtainable. 

Readers interested in th~batteries 
are able to obtain descriptive-litera
ture from the manufacturers at 12-13, 
Bro:wnlow ~treet1:,,Jligh• Holborn, 
London, W.C. 1. 
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(Concluded from opposite page.) 
operation, incoming signals are 
applied between the grid lead (7) and 
the filament. These currents control 
the system (S) (6) (8). Alternating 
voltages are thus transmitted through 
the condenser (II) to the lower 
grid (3). 
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A method of producing images 
without lenses is referred to by J. L. 
Baird in Patent No. '285738. The 
illustration shows a screen made out 
of a bank of closely-assembled tubes 
in the form of a honeycomb. By 
placing a ground glass screen at the 
back of such a bank of tubes an 
image appears on it of any object 
placed in front, due to the fact that 
the individual light rays in passing 
longitudinally through the tubes are 
not spread laterally. When the tubes 
are arranged · parallel with one · 
another · the image will be of the 
same linear dimensions as the object, 
but magnification or diminution. of 
the image can be obtained by using 
a slightly diverging or converging 
arrangement of the tubes. The inner 
surface of the tubes may be of a -

1 

non-reflecting nature so as to avoid 
any dispersion of the light by internal 
reflection, or the tubes may be in 
the form of thin rods of glass quartz 
or other transparent material. 

THERE ARE OVER 250 
" gadgets" and compon

ents abown in our cataloaue•• 
Many of c:heae are auitable for 
we in Televieion apparatul 
and you cannot aJl'ord to be 
without them. Write for your 

.copiel cc,.day. 

j\.f.a_ULG ~ N ~ ca 
,, · · !)l'-.:1\ I - ,,,. 
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Tlie Editor docs 1101 hold himself responsible for the opinions of !,is correspo11de11ls. 

Correspondence should be addressed lo the Editor, TELEVISION, 26, Charing Cross 

Road, lV.C. :!, and 11111st be nccompa11ird by tlit writer's 11a111e and address. 

SUGGESTIONS 
FOR EXPERIMENTERS. 

1, NEW COURT, 

ST. ]OHN°S COLLEGE, 

CAMBRIDGE. 

Jlfay 211d, 1928. 
THE EDJTOR, 

"Tm.EV1S10!'; . " 

DEAR SIR, 
I have found your present number of 

TELEVISION very interesting, and was 
extremely struck by your article on 
selenium. As it was well pointed out, it 
appears that selenium can exist in a 
number of allotropic and crystallographic 
fonns, in a verv similar manner to 
sulpbur. This seemed to me to lead 
towards the solution of the selenium lag 
problem. In a text-book I found the 
following statement: "This effect (the 
phenomenon of electrical resistance vary
ing with exposure to light) was attributed 
by Siemens (1835) to the existence of two 
forms of metallic selenium, one a good 
conductor of electricity and formed from 
the other on exposure to light. These two 
forms have been isolated. Form A consists 
of round granular crystals stable at 1 40° C., 
and an insulator in the dark. Fonn B. 
which is produced when form A is heated 
to 200° C. for some time, or is exposed to 
light, forms longer crystals and is a con
ductor (Marc, 1903, and Reis, 1908). lhe 
action is chiefly produced by red rays." 

Surely if this is the case the selenium 
lag is due to the conversion of the one 
Jorm into the other ; hence it ought not to 
be a matter of very great difficulty to 
experiment with the one form and deter
mine what suitable catalyst will convert it 
into the other. And so if all conditions 
are adjusted for this molecular re-arrange• 
ment to take place as quickly as possible, 
the 1~ ought to be reduced to a negligible 
quantity. 

This explanation seemed so simple that 
it hardly seemed ·worth the while putting 
down on paper. But, as I have not seen 
anything pnntcd anywhere to that effect, 
it seemed to me it just might be worth 
while making the suggestion, since one docs 
11Dt wish to leave any stone unturned. I 
feel certain that u soon as the cause of the 

lag is fully comprehended, the lag will be 
reduced to a negligible quantity. 

Yours faithfully, 
C. 1\1. ADCOCK. 

(We shall be illlerested to learn 1/,c results 
of any research work wliich reader.< may care 
lo 1111dertake along these lfoes.-EDITOR.) 

RIANT-,\foNT, LA ROSIAZ, 
LAUSANNE, Swnz1mLAND. 

THE EDITOR, 
"TELEVISION." 

DEAR SIR, 

May 1ot/1, 1928. 

I have been a wireless experimenter for 
a long time and have even from time to 
time peeped into its mathematical depths. 
The more knowledge I acquire the more 
wireless interests me, and I l1ave always 
had a great ambition to examine all 
phenomenon from theoretical points of 
view. Television has been of particular 
interest to me, and the other day an 
entirely new met hod for televising suggested 
itself to me. I have had no opportunity 
of experimenting in the new line, and so do 
simply suggest it to you as perhaps a 
method which may be of interest to you. 

The theory is based on the electro• 
magnetic property oflight, and I would first 
describe the experiment which led me to 
my new idea. The experiment is a well
known one in crystallography which deals 
with the piezo-electric properties of the 
well-known quartz crystal. Pressure in 
certain directions provokes electric charges 
on the two extremities of the crystal, and 
similarly when an electric charge is fur
nished to a crystal of quartz, it undergoes 
certain deformations as regards its dimen• 
sions. · 

The figures of interference of quarb: 
between tlvo nickels at right angles, using 
polarised light, are well known, as well as 
the deformations of the rings which take 
place when the thickness of the quartz is 
artificially _increased or decreased. When 
examining a quarl7. crystal under similar 
conditions, but which has been changed 
exteriorly, and therefore its dimensions are 
altered, it is found that the deformations 
of the figures of interference are from 10 to 
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• 15 times greater than those that would be 
caused simply by the variations in the 
dimensions of the quartz. This difference 
.can only be caused by the field of the 
charged quartz which evidently has a 
marked effec~ ·on light. 

It is on this experiment that I base 
my following idea for television . . I base 
everything on the assumption that 
the magnetic field of light can be 
made to produce electric currents in 
a copper plate similarly to the currents 
produced in a wireless aerial. This must 
not be confused with photo-electric cells, 
as those arc in direct relationship to the 
pMticnl:1:r metal's spectrum, and I consider 
qut~e a d1fferen~ IJhenomenon using a metal 
o~lugh conductivity. From the experiment 
with the quartz crystal it is evident that 
an electric field has an effect on light, and 
the reciprocal is no doubt true also. I feel 
tlmt.-when once the right method is chosen, 
light immaterially of its wave-length 
would be able to induce electric currents in 
a wire, coil, or._metal plate ; similarly to 
those produced by wireless waves. It is in 
my mind quite probable that this actually 
does take place, only the frequency being 
so great, and the intensity probably so 

small, it is with the known instruments 
impossible to detect such currents. 

However, if a means could be determined 
how these ljmall currents might be hetero
dyncd or superimposed on to a wave of 
lower freq_uency some very interesting 
experiments ou,ht to be able to be made. 
?\ow, on the presumption that these light 
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waves have been harnessed after the man
ne~ above described, or in a similar appro
priate way the question comes : How are 
~h~y to be a pplied to t elevision ? Of course 
1~ 1s desirable t o be a ble to televise, be
sides people in s tudios: important events, 
boat r~ccs, etc. Before description the 
a bove 1s t he hypothetical diagram of the 
broadcasting instrument. 

Light waves comi ng from any object 
_arc projected by means of a lens on to a 
copper plate. Some forn1 o f oscillation or 
~ adulation is used, and thence the super
imposed oscillations arc amplified , a [tcr 
which they would be broadcasted in any 
of the conventional ways. A stroboscopic 
effect might be tried provided a s\\itable 
frequency can be obtained. T he next 
question that arises is how these signals a re 
going to be reconverted into light a t the 
receiving station. A really satisfacto ry 
solution would require a more careful and 
deeper study of the nature o f light, its 
means o f propagation, and various other 
electrical and mechanical phenomenon . 

Nevertheless I believe that a solution will 
be found, and I suggest as a basis of 
ex perimenting the following vague idea. 
At the receiving station the waves would 
be duly recei ved, amplified and detected. 
It is evident that the rect ified current 
would consist of a direct current with 
superimposed currents proportional to the 
currents in U1e fir5t copper pla te : for it 
will be observed that the so-called inter
mediate frequency is really only a mod u
la ted frequency. The recti fied current 
variations would be applied through a 
condenser to a copper plate and form a 
lantern. a beam of light would be sent on 
t he plate. 

·1 he copper plate wou ld cecome the 
scat o [ secondary rays vibrating in reson
ance with those from the source (the 
copper plate in t his case would have to 
consist of a very fine wire gauze to make 
it the seat of the phenomenon known a.s · 
d iffraction). The varying currents in the 
plate would tend t o oppose or help the 
fields caused b y the sources of light, and 
the secondary rays would reach maxima 
and minima . ihen, on the other s ide of 
the wire m esh the image would be visible_ 

Of course I have presumed that the 
currents in the copper plate and copper 
m esh are strictly propo rtional, which may 
not be the case. If realisable such a method 
wo uld include the broadcasting of lantern 
slides, cinematographs, outdoor events, 
and proba bly in their natural colours. 

F ina lly, I here send you not a solution 
to television, but an encouragement to 
p :!aple to try televis ion on an entirely 
different experimental basis. I think that 
a solution is to be found apart from the 
mechanical and synchronising systems. 
·1 he solution is probably to be found in the 
electro-magnetic property of light. 

If you find this letter not too absurd, and 
if you consider it deserves inclusion in your 
televis ion journal by all means do so ; and 
I shall ~ much obliged for any informa- , 
tion you can let me have as regards my 
new idea. 

Yours faithfully, 
E. P. ADCOCK. 

[JVo sllall be glad to open 011, colronn.s to 
co,respo11dents who may care to discuss this. 
sugg11stion.-EDlTOR.] 

THE TELEVISION SOCIETY 
DEMONSTRATION. 

23, CARSON ROAD, 
DULWICII, S.E.I, 
May I Uh, 1928. 

TH E EDITOR, 
"TELEVJSION." 

DEAR SIR, 
At the last meeting of the T!!levision 

Society, held on May 1st. I had an oppor
tunity of seeing for the first time Mr. Baird's 
television apparatus in action. The demon-

· stration was given, l believe, under excep
tionally difficult conditions-a small 
transmitting aerial and what must have 
been a veritable ethereal t empest with its 
storm centre at the 2LO station a mile 
away, 

The H on. Sec. o f the E ngineers' Club, 
l\Ir. Dimant, wa.s si t tin g in front of the 
apparatus at the transm itting end.· The 
picture seen was not steady, neither were 
the transmitting flashes sufficiently rapid 
to produce a continuous uniformity of 

· illumination, but in spite of these defects 
the features of the secre tary were clearly 
recognisable, and the general illumination 
of the picture surprisingly strong-a 
matter upon which l had been sceptical 
be fore seeing the transmission. 

Many years ago I saw an early experi
ment in the projection of moving pictures. 
In this case, too, the pictures were not 
steady and the frequency with which they 
were thrown on the screen was obviously 
not sufficient; but these defects were 
quickly overcome and the kinematograph 
became a great commercial success. I 
think i t is highly proba ble that t elevision 
proj.icting apparatus will develop on 
similar lines. In principle the present 
apparatus appears to be sound, so that 
commercial success may very conceiv
ably be achieved by a careful tuning
up of its elements. 

Yours faithfully, 
PROF. F . J. CHESHIRE

C.B.E., A.R.C.S., F.I.P. 

LIVE INTEREST IN ~OUTH AFRICA. 

WHITE HEATH, 
MARTINDALE, 

SOUTH AFRICA, 

April 13111, 1928. 
THE EDITOR, . 

"TELEVISION," 

DEAR SIR, 
The March number of your new publi

catiol\, .. TELEVISION," has been sent out 
to me by a friend. I think it is THE 
thing we experimenters have been waiting 
for, something dealing with the commer
cial development of television, and at the 
same time covering the oomtructioo of 
simple apparatus. I have been a wireless 
experimenter for some yea.rs, and wish to 
take up television. 

Wishing y9u every success in your 
pioneer enterprise, 'and assuring you that 
S.A. is ••awake." 

Youn faithfully, 
). G. SPRIGG, 

Radio FO-ASB, S.A.R.R.L, 

3S 
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Crystallised in 
"CELESTION" 

are the 6 essentials 
of the Ideal 
Loudspeaker 

lff EVEN RESPONSE. 
'J... Not unly on tbe low, but on the middle 
and the hi~h frequencies. assurina natural 
reproduction from both speech 3nd music. 

lff EXTREME SENSITIVITY. 
'1.,; Sensitive to the output from tbe 
weakest set• 

lff ADJUSTMENT. 
'J... Ability to produce weak as well as ver, 
heavy si&oals without readjustment. 

lff UNAFFECTED BY CLIMATE. 
'J... Impervious to humidity and chances 
of temperature. 

lff IMPROVES WITH AGE. 
'J... Improve• and not ddterioralea wltb 
lbe i:>u•inc of the years, · 

lff DISTINCTIVE APPEARANCE. 
'J... An excellent loudspeaker bre,ithes crafts
mmship iu appearance. so careful and capable 
is tbe workmanship wroucbt upon it. 

And too, IT IS BBITISB. 

Models range in oak and mahogany 
from £5 10 O to £25 

Write for "C.luti .. " illaatr .... folder, 
•• a1M f• .... CnaopboM Picli .. p .. ..... 

Th Very Soul of .:Music 
Wrill to 0.,t. T.V. 

THE CELESTION RADIO CO. 
a...t• Wicli. Kiapaoa•••·Tlaaa .. 

S..__: 
~/». VILUBRS ST., LONDON, W.c.t. ,__,.,.,,,: 

WNSTABLB a co_, PARlS. 

• 
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POSITIVE GRIP TERMINALS 
ARE ABSOJ..UTELY IDEAL 

ii~,. impossible. (Sec illus• 
tratkm.) Further, tbe 
n;:i:ed ends of the a .. 
co,..:ring are co,-ered up, 
and oao's leach look ud 
bell.ave u they ought to 
bell.a•·• when fitted wltb ,. !~iroGtip 

FOR THIE 

MILLION" ~~ 
• AJIATEIIJL WIBELl:9I.. ,... • 

•WIIIELDS WOBJ.D •• Rr1 . 
.,_,.O • T 

LEADDIO HT 
•AIIVP Ac:roamu. 

,..,,_, ,.., lAOtl 11 1:.zp.u. 
Jasulated sleeves are 
m'lde in stand.ird eoloun, 
R,ct, Green, and Black. 

illterebange.ible. and all 
metal p:irts N. • plaled. 

All Communications 
respecting 

ADVERTISEMENTS 

should be addressed to :-

"TELEVISION" 
Advertisement Dept., 

Kingsway Corner Buildings, 

109, Kingsway, W.C.2. 

Telephone : BOLBORN 1070 

PERFECT TERMI.NALS 

,_ r- ·.r: , f · i' ,(· ( · 
r, ' r ! ' ., ~ 
, ,·•· C 

' . 

The unique advantages of the 
Belling.Lee patented terminal :

lmulated Noa•rotatiar earravod : op, 
Hi1bb &ai1bod 1crew4c1ion ia1ula1ed 

bead. 
Noa•lbreadcd alem and croao-bolo. 
Specially made lo 1rip spado or pia 

terminal, or 8.as, 
Shielded met al clampias facoo. 
Hi11dy &ni,bed in1ula1td collar. 
Metal parll nickelled, 
TraasHne dot with clampinr nut 

eliminatinc •oJderiuc , 
Guaranteed, 

PRICES. Type "B "- S11>ndard 111110 
in1ul1tcd nu,de l. Poli.bed black bakd ite, 
9d. eacb. 
Type " M "-A~ type 41 B" but sm1Uer, 
and with only the en1ravec! top insul111ed, 
re•I nickcl· plated bra11. 6d. e acb, 
T-,po " R "-Cheap competitive insulated 
terminel with rotatin1 name, 36d, each, 

Made with 30 dilfereat enrraviais, 

Plugs and sockets are + 
Libe,al ,li,co,,n/s la M """· 
f~ur,n ; sa1J1pl,.s iltldly 
••""'illtd ta Trad, 

ffllJUi ,i:.•,J,. 

TIIJl BELLING-LEE . 
WPIN WJIIELUI Do. 

1._Edpanll<I.Lon4oa.W.1 Sock<t••d 
,...,., • ,..,,,;,.,, .. ::,,,. 111.lA:', •Ad. 

11111111111111111 1111 111111111111111 UI 111111111111111 II II II 
.- ~ TE AM I NALS ,_ j 
Btllla.c &: L~ Llll .. Qa.1tnr.a1 Works, Poat, n Eod. Mlddlu elli, 

TELEVISION SOCIETY. 
MEMBERSHIP APPLICATION FORM. 

June, 1928. 

Please send me particulars and· conditions of membership 
of the Television Society. 

Name --·----------··---··--··- -·- - --

Address -----···· ····-- - ---- - - - ·----·- ·· 

I desire to enrol as ........ .. -··--·-·--.. ··---·····--· -·- - - - - -<Fellow or 
Associate) and submit quali.ications :-

Academic QualiJications - · ... --- · 

Sc:ientiic Pursuits--·-----------

,-----Or 

THE SECRETARY O.F THE TELEVISION SOCIETY, 

[Stamp enclosed.] 200, High Holborn, W.C.2. 

ORDER FORM. 
To TELEVISION PRESS, LTD., 

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

, Poatal Order } 
I enclose herewith \=J'. Osder foq/6 iD respect of one year's 

11ableription to" Televiaion," commencing with the 
inue. 

Name _______ _____________ _ 

Address - -------- ------ - --- I 

- I - I - • _._ . • - • - I - I - I - I~•~ I - • -

' 
Announcement 

Readeis are reminded that the construction 
ot any television apparatus, as described 
in the issues of this Magazine, cons titutes 
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 contained on page 
37 of the April issue. 

* * * APPLICATION FORM. 
In accordance with the offer cont ained 

on page 37 of the issue of " Television" 
for April, I928, 

~~ f :, ~--:·:::.~----
C:i~~ l--.......................... hereby .. apply 

(O"• /l<llion) 

to Television Press, Limited, for the issue 
to me of a CoNSTRUCroR's SUB-LICENCE 
and agree to be bound by the provisions 
ot such sub-licence. · 
A STAMPED ADDRESSED ENVELOPE IIUST BE· 
ENa.OSED WJTB THE ABOVE APPUCATION. 
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'·-·-·-•-•-• -• -• -•-· - •-I-•~ 
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Take up Television 
BE one of the first television experim~nters in your district ! This new 

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 informat:on, designs and apparatus for 
television cxperim~nters. 

A I the essential comi:onents for the Simple Televisor are available correct 
to specification. Dinribution will be made through your radio dealer. 

Seleniuan Cells • 

SELENIUM CELL 

r:1::- ~-' 20,' -

• • • 
The heart of Television 

SELEN
IUM 
CELL 

Type G. I 
Price 

10/-

THERE is no doubt that the whole su:cess of 1he Simple Televisor described in this 
magazine lies in the use of a · high efficiency ultra-sensitive Seleniwn Cell. Television 

Supplies Limited have com:en1rated on the design of the most efficient Seleniwn Cell yet 
invented. Its chief characteristics are :-(1) Unequalled Sensilivi:y. (2) Lowest Resisran~e. 
(3) Highest Ratio. (4) Negligible Lag. (S) Reliab:lity, Constancy and Robustness. 
(6) Every Cell gives practi::ally instantaneous response 10 rapid variations in light intensity 
and is subjected 10 searching tcs:s for sensitivity before despatch. 
SELENIUM CE!:LL Type K.<f, 
condenser pattern, has a sens:tised area 
of approximately 400 square mm. This 
Cell is of the highest sensitivity, lowest 
res!stance, and greatest robus:ness of any 
Seleniwn Cell yet designed. 
SELENIUM CELL Type G.t, grid 
pattern, is a chea;,er but quite sa'.isfa:-
1ory type of ,ell capable of excellent 
performance. Both these Cells arc em
inently suitable for the experimental 
Televisor described in this magu.ine. 

• 
• 

Everything for Television 
SLOTTED DISC Type D.50, 1pecially d,sirn•d 
(or use•• tb, interruptor disc. Accurately cut 
to specification from alumin.um • ncl fitted 
iJti~ ~i::_ l:,a.b an! lo:kin; •~rew. 7. ti 

CONTROL RHEOSTAT Typo C.N.201, Oimu 
M,tal Cooled rheaatat, 6 ohm 3 ',. 
pattern • - , 
FOCUSSING MIRROR Typo M.to, Masin 
t~pe, of the but quality, 10 cau. 7 6 
diameter• , 

1 RECEPTION SCREEN. A Gelatine screen 

• • 
SPIRAL DISC Typo D.20, accuratdy cut lo 
specification frohl heavy 1au<te aluminium and 
fitted with brau bud, and lockin1 15 1,. 
screw. 20 in. diam. , 
ELECTRIC MOTOR Type E.2, A well made 
electr~c mo!or for either • lotted disc · 21 / • 

with 1round surface for aeciac the 1/-
transmitted ima1e • • Spiral Dl~c •~ sp~a .. ~.,, :IO!a. diam. alumlllhun. 

or spiral d11c • - - .. - • , 

Com;/,11 Am ll,!1r, and C•m/1 .. •nt Port• 
/or Ttl, r,/don C.I, ,,. 1-s on ajp lcallo11, 

f .. 

~ ~\/1~1~" 
~ SUPPLIES LTD. 

Quill Lane, Putney, London, s.w.1s Slotted DISc as spedfted; 1, ID 
diam. alumin.lum. · 

Mention of" Television" tahen replying to adfJertisemtnts will ensure prompt attention. 
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