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HAS THE B.B.C. VISION? 

Take from my eyes 

These shades of doubt. 

Of Fulton photos 

I will have nowt. 

I want to see 

Before me spread; 

The Empire living-not dead. 

u 1be broadcastJog of still pictures will be a hindrance rather than a help to the development 
of the vastly important subject of Television." 
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EDITORIAL 

BEFORE proceeding to discuss 
any other topic, we hasten to 
take this opportunity, the 

first we have had since this maga
zine was founded, of wishing our 
readers a Right Merry Christmas. 
At this season of the year it is 
customary for us to rest upon our 
oars, perhaps to look back upon 
the year which is almost ended, 
survey the · events which ha:ve 
happened, and the experiences 
through which we have passed. 

* * * 
BUT chiefly it is a season of 
revelry, and of the various forms 
of amusement which are open to 
us wireless broadcasting figures 
very prominently. We had hoped 
that this Christmas would have· 
been particularly outstanding in 
that another amusement would 
have been added to the list. We 
refer to " looking-in " combined 
with " listening-in." How much 
greater would be · the interest 

attaching to the Christmas revels 
which we hear taking place in the 
broadcast studios if only we could 
also see them ! 

• • • 
BUT the powers that be have, for 
the time being, at any rate, 
decided against the inauguration of · 

Editorial & Publishing Offices : 

The Television Press, 
Limited, 

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

Telephone: Regent 6437. 

IV11SCUPft011 a.\flS, 7/6 •A Ul<VII, 
l'Off n&S, 

MSS. and othn mauriaL far EaifOrial 
cionridercuion should be acannpanied 
by 4 stAmped addrwed envelope, and 

. should be r:,t,ewrurm. 

this invaluable and inevitable ad- ' 
junct to broadcasting. We use the 
word " inevitable " deliberately. 
We must remember that the B.B.C. 
have yet to be granted the right to 
broadcac;t television. 

• * * 

SUPPORT BRITISH 
INVENTIONS. 
WHICH brings us to a considera
tion of a most remarkable British 
trait, which our friends across the 
Atlantic would call an inferiority 
complex. Why is it that we, as a 
nation, refuse to admit and recog
nise, until too late, that anything 
good can possibly have its birth 
and being in this country ? 

* * * 
THERE are those who will immedi
ately protest that our coal is the 
best in the world. our engineering 
products are unequalled anywhere, 

Ennn eom1t1ts of U.is ·Jouf'JIIIJ co/>Yf'Sl'/d it1 tie U.S.A..~ 1928, 6y Tllniaiora Prus, Utl. 
. P-,,. r,.,..,.,_ .R4pll R__,, 
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and so on. Certainly ; our main 
industries are unexcelled. " British 
goods are best," says someone else. 
Certainly ; but do we buy them ? 

• • • 
HOWEVER, it is not with our 
established industries that we are 
concerned here. \Ve are concerned 
with the attitude of mind which 
prevents us from recognising, for 
example, that British opera singers 
can be as good as their foreign 
competitors. · 

• • • 
IN our last issue our eminent 
contributor, Dr. J. A. Fleming, 
F.R.S., out of his vast fund of 
e."li:perience, gave our readers some 
instances of the way in which new 
ideas and inventions are greeted in 
this country. He related how, 
when the incandescent electric 
lamp made its first public appear
ance at the Crystal Palace in 1882, 
gas engineers were unanimous in 
their declaration that it could 
never by any chance displac.e gas 
as a source of domestic light; how 
the first samples of Bell's speaking 
telephone were looked upon merely 
as an "interesting toy." 

• • • 
ON page 31 of this issue Major 
Church relates some of the diffi
culties and obstacles encountered 
by that great pioneer of eiectricity, 
Faraday ; how, when he demon
strated experimentally some of the 
results of his researches, he was 
asked : " What is the use of it ? " 

• • * . 
OTRER more recent examples of 
pioneers, the value of whose work 
has gone unrecognised and un
rewarded, occur to mind, examples 
the significance of which is that the 
exploitation of their work was 
allowed to fall into foreign hands. 
-There is the case of Prof. W. H. 
Perkins, of Oxford, whose brilliant 
research work on dyes was un
heeded until the Germans, as a 
result of it, founded their famous 
dye industry. There is the case of 
the Gnome aero engine, the prin-

ciple of which was invented by two 
Coventry engineers. This principle 
was so revolutionary that no 
British manufacturer would take 
it up, and it was left to a French
man to sell this British invention 
to British manufacturers. 

• • • 
THERE is the case of Sir Ronald 
Ross, whose monumental work led 
to the discovery of ways and 
means of exterminating the par
ticular type of mosquito which 
carries malaria. The only out
standing use made of pis discovery 
was (and is) at Panama, by the · 
Americans. Within the confines of 
the British Empire there are enor
mous tracts of land where 
hundreds of lives. are needlessly 
sacrificed annually, simply because 
we, as a nation, will not recognise 
the value of Sir Ronald's work and 
apply his methods. 

• • • 
ANOTHER case, which does not 
apply directly to this country, is 
that of the cinema industry. The 
principles of the cinematograph 
were invented by a Frenchman. 
France failed to recognise the value 
of the invention, with the result 
that America exploited it . 

• • • 
IN America the boosting of inven
tions has become a fine art. If 
the invention in question is not 
of American origin, that fact is 
carefully obscured ; the main idea 
is to boost themselves first and 
then to boost the invention as being 
of American origin. The distinc
tion between the British and 
American attitudes is perhaps best 
typified in the story of the 
American advertising man who was 
engaged by a British firm to boost 
its business. He suggested to the 
managing director that, as the 
firm had a commanding site, they 
should erect on the roof an electric 
sign measuring thirty feet by 
one hundred feet, advertising the 
firm's pro.~ucts. The reply he' got 
was : " But, my dear fellow, don't 
you think it would be too con
spicupus ? " .,._ · 
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THAT sums up our national atti
tude. We are afraid of being too 
conspicuous; which explains to 
some extent why the fruits of our 
labours are reaped by foreigners. 

• • • 
ON other pages in this issue we 
read what a prominent German 
scientific journalist thinks of the 
Baird system of television ; also 
what has already been done in 
America to put television broad
casting upon a public utility basis 
with the aid of only some of the 
Baird patents. In certain quarters 
there is a tendency to laud any 
foreign television inventor who 
may come along, notwithstanding 
the value or otherwise of his 
claims. There is only one tele
vision inventor in this country; 
but does he receive his due measure 
of recognition in Great Britain ? 
No. We laud every foreigner who 
follows in his footsteps. 

• • • 
SIGNS OF THE TIMES. 

WE congratulate our contemporary 
Amateur Wireless on its vision in 
changing its name to Amateur 
Wireless and Radiovisi'on. Another 
contemporary, Popular Wireless, 
we note, seldom appears without 
the word " television '' on its 
cover. 'VVhat does this graceful 
gesture to the new applied science 
mean ? Just this. The sale of 
a television set means the sale 
of another five-valve wireless 
receiver. 

• * • 
THE best salesman on earth could 
not persuade you, under existing 
conditions, to purchase ·another 
wireless set in addition to the one 
you already possess and are satis~ 
:fied with. British wireless manu
facturers and wireless journals 
are beginning to recognise that the 
introduction of television broad
casting means the sale of- another 
wireless set to every existing wire
less listener. In other words, 
television means a new boom to 
the wireless industry, and the 
provision of. work for some of 
our unemployed. 
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I AMOUNT OF THE ETHER REQUIRED I 
i BY TELEVISION t 
~ ! ~ By J. ROBINSON, M.B.E., D.Sc., Ph.D., M.I.E.E., F.lnst.P. 

Last month our confributor devoted his article to an exposition of the principles of 
image scanning, in the course of which he very thoroughly exploded the "dot theory" 

~ has something to say on, another bugbear created by misinformed critics, i .e., the width 
~ of waveband required to broadcast television. He shows clearly that an ordinary J broadcasting station can be 'ttsed without causing any interference to other stations. ~ 

;iltr,8~(8if8a-;jjjW~~~4"iiii~~fiJJJfiflta(j:/J'1:JliO'llfi$~ 

O
NE of the most difficult pro
blems in television is in con
nection with its transmission 

by wireless. For certain purposes 
wireless need not be employed, such 
as, for instance, in the well-adver
t ised case where we expect to use 
the ordinary telephone and look at 
the person who is talking at the 
other end of t he telephone line. 
There are other applications of tele
vision which will not involve wire
less, but in its most general applica
tion it is impossible to dissociate 
television from wireless. 

Everyone thinks at present of 
the broadcasting of television, 
and, again, it is desired to hav:e 
instantaneous views of happen
ings in other continents, so that 
we cannot afford to allow television 
to proceed with the cable and land 
line as the only means of trans
mission. Incidentally, the problems 
of the transmission along cables are 
not very far removed from those that 
are present with 'the -wireless trans- . 
mission. 

Ultra-short Wavelengths. 

The opponents, or rather, shall we 
say, critics of television nave _not 
failed to indicate the very senous 

· nature of the problems that will 
arise in wireless as soon as television 
becomes at all general. It has 
already been stated by them that for 
perfect television a single service will 
absorb so much of the ether that there 
will be very little space left fc;ir <;>th«:1' 
wireless services. Further, 1t 1S 
stated that in consequence of this 
it will be essential to operate tel~ 
vision on the very shortes·~ _ poss~~Je 

'-

wavelengths, round about ten 
metres. 

Supposing these statements to be 
correct, television would be re
s tricted very seriously, and the only 
possible means of wireless communi
cation that would be allowed for such 
services would be by beams, thus 
completely eliminating the idea of 
broadcasting. 

In order to investigate these state--

about n miles to at present about 
10 metres. 

We always employ the metri<' 
system for these waves in place of th, 
English system of yards and miles 
. In place of referring to wave
lengths, we may refer to the number 
of waves that would pass a particular 
spot in one second, and we have the 
very simple relation that wave
length x number of waves per 

nn nnnnnnnnnnnnnn uu uuuvvvvvvvvv vv 
F,9 I 

C 0 

-Qfill \~ ·B ; 

Cl Fig.2 ,0 

FJt. I lndJc11tes n cattier wave, -alllDodulated, wbllst
FIC. 2 shows the elrecl of moduladoa. 

ments it is necessary lo have a clear 
idea of the present-day wireless 
transmission of a service such as 
telephony or telegraphy, as regards 
the· amount of ether space taken 
up. This expression ether space is 
not a strict definition, but it should 
convey what is meant. 

Wireless communication is effected 
by wave motion, these waves travel
ling at · the enormous v~locity of 
30,000,000,000 centimetres or about 
186,000 miles per second. The waves 
can have differe_nt wavelengths, 
ranging' fr~m o~er 29~000 ~etres ~r 

~ 

second · the velocity of the waves. 
_ Thus a wavelength of 1,000 
metres would cause 300,000 waves 
to pass a. certain spot in one secon4, 
and we call 300,000 the frequency 
in this case. Referring to f~ 
.quencies, the range at present -ih 
use is fro,n about 15,oQo, which 
corresponds to a wavelength . of 

· 20,000 metres, to about 30;000,000, 
which corresponds to a wavelength 
of 10 metres. · The_ loose but- coi,.
venient exp~ion · of e~~- spa(:e 
·available means tlie whole frequeqcy · 

: range from 15,0~0 to 30,900,000. · - . . . ' . . ... . ., ~ . ·· • 
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AvoldlnQ Interference. 
Ob,iouslv we cannot convenientlv 

have two • services employing the 
same frequency unless they are 
being employed in different parts of 
the world, for they would :interfere 
with one another, and the term 
interference is the actual technical 
term employed in such a case. Thus 
at present frequencies should be, 
and in fact are, allocated to various 
services to avoid as much :inter
ference as possible. If it were pos
sible to restrict each service to one 
definite frequency this problem of 
allocation would be very simple, but 
unfortunately as soon as one attempts 
to use simple waves of this nature 

· in order to convey a signal the 
simple frequency spreads, and usually 
does so to both sides. 

Thus, :instead of simple frequencies 
we must take :into consideration 
frequency bands. If a simple wave 
has a frequency of 300,000, as soon 
as we ·put a signal, say a Morse signal, 

tion method, where the signal that 
we wish to convey causes the inten
sity or amplitude of the carrier wave 
to change. This whole problem 
must appear very complex to those 
who have never before considered 
it, and in fact it appears almost 
paradoxical, for all that the signal 
purports to do is to change the 
intensity of the carrier wave, there 
being no deliberate attempt to 
change the frequency. The frequency 
changes that are, in fact, produced 
are, however, unfortunately a neces
sary accompaniment of this form of 
signalling, and whenever ·the inten- · 
sity of a carrier wave . is changed, 
there is present at least one other 
frequency in addition to the carrier 
frequency. 

In order to understand how this 
spread of frequencies arises we shall 
consider the simplest possible case. 
Fig. I shows a uniform series of 
waves whose frequency is, say, n 
per second, and whose amplitude 

\/SJ; 
Fl&. 3. 

mutrath>& the beterodrae prfaclple. Two waves (sbown at a and b) or different 
freqoeoc.les combine to form the resultant wove-rorm sbown at c. 

on it, there will be other frequencies 
present, say 300,500 and 29~500, and 
the number of such frequencies de
pends on the regularity of the 
signalling, whilst the range of the 
frequencies, i.e., the maximum 
distance in frequency from the 
original frequency, depends on the 
speed of signalling. 

Modulation. 
Other factors enter into this pro

blem, such as the method employed 
to put the signal on the original 
wave, which is usually called the 
aurier wave. The method usually 
tmJ>Ioyed in telephony and iµ tele
tiiion is called an intensity moduta-

or intensity is constant, these being 
the carrier waves. Fig. 2 shows 
these waves modulated, or having 
the amplitude varied from a maxi
mum at C or D to zero at 0, .A and B. 
We shall suppose that the number of 
times per. second that the amplitude 
goes from a maximum to zero is p. 
There are many methods of pro
ducing a modulation of . this type, 
and all that we have intended to do 
is to keep the frequency of the 
carrier waves constant at n, and to 
vary their amplitude from zero to 

· a maximum p times per second. 
The result is to produce trains of 
waves, the first being OCA., . tqe 
second A.DB, and so on. · 

·.ti 

, 
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Wave Relationship, 
Looking a t Fig. 2 in a different 

way, it appears as if there are two 
influences at work which help each 
other at C and D, and which are 
opposing each other at O, A and !3 · 
Two such influences are two series 
of waves which sometimes help each 
other and sometimes oppose each 
other. 

One way in which we can have 
two such series of waves to do 
this is for these series to be of dif
ferent frequency and each series t_o 
have the same and constant ampli
tude. Vl'hen we have two such 
series of waves they will sometimes 
be in step and sometimes out of step 
with each other. When they are in 
step they will help each other, and 
when out of step oppose each other. 
Fig. 3 shows two series of waves of 
frequency n and p at a and b, and 
the combination at c. They are in 
step about the points m, m1, and m2, 

and out of step about n, n1 , • • , 

giving the ma.xima and minima of 
the combined wave at c. 

Reference to the mathematical 
treatment of this subject will explain 
this principle completely. The waves 
in Fig. I are represented by the 
curve y = a sin nt. We apply to 
these waves a regular variation of 
amplitude of the form u sin pt 
where p is a lower frequency than n. 
Thus the final result is 

Y =ab sin pt sin nt, 
which can be transformed into 

ab 
Y = -[cos(P-n)t-cos(P+n)t]. 

2 
The two frequencies are thus 

(P+ n) and (P-n), 
i.e., our original carrier frequency n 
which is modulated bv a lower fre
quency p results in the presence of 
two frequencies 

n+p andn-p. 
Usually the frequency n itself is 

also present, for the type of modula
tion given here is a complete modula~ 
tion, whereas in practice for tele
phony this is seldom achieved, and 
we have partial modulation leaving 
three frequencies present, the original 
frequency n, with n+p and n-p. 

Different Frequencies. 

This ls no mathematical ab
straction, but these waves really 
have an objective existence, and 
in fact in ordinary wireless tele
phony all receivers depend on 
their ~s.tence to ,receive the 
&iinals. 

I. 
• l 

I 
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The example given here corre
sponds to the old tuning note of the 
B.B.C. stations, the transmission by 
wireless of a single note. If we take 
this note to have a frequency of 500. 
and if the carrier waves have a fre
quency of 800,000, we have present 
three differen t frequencies, viz., 
799,500, 800,000, and 800,500. 

Frequency Band. 
Suppose now that many notes of 

different frequencies are being trans
mitted simultaneously in the form 
of speech or music. \Ve shall then 
have the mean carrier frequency 
present of 800,000, and a number of 
frequencies greater than this by the 
acoustical frequencies present, i.e., 
if the upper limit of these latter 
frequencies is 10,000 we shall ha\·e 
this range of frequencies from 800,000 
to 8ro,ooo. In addition, we shall 
have a similar range on the lower 
side of 800,000, i.e., from 790,000 to 
800,000. Thus we have a band of 
frequencies from 790,000 to 810,000 
required for ordinary telephony 
transmission, i.e., a telephony ser
vice requires a frequency band of 
about 20,000 cycles. 

. This wide range of frequencies 
required for telephony means that 
in order to avoid mutual inter
fer('nce the frequencies alloca ted to 
the various telephony services should 
be at least 20,000 cycles apart. In 
fact, with the receivers in use at 
present, it is wiser to have stations 
more than 20,000 cycles apart, as a 
receiver for telephony should be 
capable of receiving the whole of 
the 20,000 cycles frequency range 
uniformly in order to avoid distor
tion, and thus present-day receivers 
are arranged to receive . a much 
wider range of frequencies than 
20,000. 

When we come to consider tele
vision it has been stated by critics 
that the frequency band required 
will be of the- order of 3,000,000 or 
4,000,000, thus requiring a range as 
great as 150 telephony services. 
This estimate would naturally make 
television. impossible, and we must 
examine it in some detail. 

Requirements of Television. 
Referring back to my article on 

Scanning, a criticism was reproduced 
where it was. stated that for perfect 
television it would be necessary to 
divide a picture of I square foot into 
about 250,000.dots, and to transmit 
the ;equivalent electrical . effect. 

obtained from the light effect of 
each dot r6 times per second, thus 
requiring 4,000,000 signals per 
second. Then tl\e assumption was 
made that this signalling speed is 
equal to one side band of the fre
quency bands, and that our- total 
frequency bands would tl\11s be 

Dr. J, ROBINSON. 

8,000,000 on the ord inary method 
of transmission. However, it was 
granted that we might employ what 
is called single side band transmis
sion and thus still require a fre
quency band of 4,000,000. 

In the article referred to I showed 
that this was far too high an esti
mate and that we should probably 
require only something of the order 
of r6o,ooo signals per second for 
satisfactory television even on the 
" dot " method of considering t}:le 
subject. However it i~ essential !O 
examine the assumption made m 
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fallacy in this assumption, and in 
doing so we shall be able to keep 
our minds on the practical methods 
of television. 

In practice there is in fact no 
simple relation between these two 
factors, and the calculation of the 
width of the frequency band either 
on the " dot " conception or on the 
practical strip · conception is not 
easy. Suppose, however, that we 
could have the _picture divided into 
dots, say 250,000, and that it were· 
possible to employ the jerky motion, 
equivalent to the gate motion of the 
cinematograph, where one dot is 
viewed completely, then the light is 
extinguished or shaded till the next 
dot were in view. In such a case, 
" if the dots were all of the same 
intensity," we should have a sig
nalling speed equivalent to 4,000,000 
signals per second, and there would 
be present two frequencies differing 
by 4,000,000 from that of . the 
carrier frequency. 

In fact, if such a movement were 
possible at all, it would most probably 
be irregular, and we should have many 
more frequencies also present, some 
of them probably differing by more 
than 4,000,000 from the carrier 
frequency. Such movement is, of 
course, impracticable, and if we 
transfer the conditions to the real 
case, instead of having a number of 
dots of constant intensity, we shall 
have a number of strips of censtant 
intensity to be scanned by -a slit. 

Suppose now that the slit were of 
very small dimensions we should ' 
have merely one continuous un~ 
changing effect throughout the whole 
of one strip, and in fact throughout 
the whole of a picture. Thus no 
extra frequency will be introduced 
at all, and we shall have merely one 
frequency trapsmitted. Owing, how
ever, to· the fact that the slit must 

V V I X 0',._ _____________ :-:-----------

x, Xz X3 X• 

Pl8, '• 
SltowtoQ I.II• eon ol modwatlGG ~ &l,,_ b7 a .Ut ol tllllla ~. 

this criticism that the width of a 
frequency side band is equal to the 
number of dots on a picture multi-· 
plied by the number of times per 
second . that the . picture is scanned, 
i;e;, 16. · We~shall soon discover the· 

7~ 

have finite dimensions, we shall have 
end.conditions at the tieginriing and 
end of each strip, · these, con,ditions 
depending· on the size_ and shape of 
the slit. · Reference to· my · earlier 
article on Scanning ·will explain: this~' 
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i DR. ROBINSON' by : i means of the hypothe- f 
: tical examples which he i 
: works out here, shows : 
: clearly that ad\'crse critics : 
: of television have been i 
! working on false premises : 
: when they calculated the : 
: figures of the stupendous i 
i and impossible frequencies : 
: which they alle~ed would : 
: have to be broadcast in : 
: order to transmit television : 
i by wireless. i . . . . ......-.. ......................................... . 

In place of a continuous record 
we shall have a record as shown in 
fig. 4, with small dips at the end of 
each strip. If there are 50 strips we 
should then have extra frequencies 
introduced, these being very difficult 
to calculate, as they depend on the 
size and shape of the slit. However, 
we are fairly safe in stating that 
such frequencies will be of the order 
of the carrier frequency plus about 50, 
and minus about 50. 

Frequency Band Much Narrower. 
Thus in a case of this type the 

frequency band, or the amount of 
the ether required, is very much 
smaller than that calculated on 
the dot method and assumption 
referred to above. 

Let us examine another case as 
shov."D in Fig. 5, where the light is 
distributed in the original scene 
along one strip, as shown at Y1 Y2Y3 
... i.e., in step formation, the 
intensity increasing by the same 
amount after the same distance, this 
distance being the width of the slit. 
Without going into detail, we know 
from my former article on Scanning 
that the reproduction in this case 
is in the form of two straight 
lines OH6 and H5Q. Suppose that 
the time rc:quircd for the slit to 
pass across one step Y2Y3 is one 
hundrr·ith thousandth of a second 
we ought to obtain extra frequencies 
differing by 100,000 from the carrier 
frequency, but in fact whilst this 
ought to happen we have the light 
effect in our reproduction rising 
continuouslv to a maximum. Thus 
the extra frequencies introduced will 
not differ by so much as roo,ooo from 
the carrier frequency, and in fact in 
this case they will be much smaller. 

Essential Data. 
Further examples could be worked 

o_ut, although it is imJ)?ssible to 

calculate generally what the fre
quency bands would be. Suffi<:ient 
examples have, however, been given 
to show that it is unwise to equate 
the number of dots multiplied by 16 
to the resulting frequency bands. 
In fact, it is unwise to do so if we 
assume that a " dot " is equal to 
the area of the scene viewed by the 
slit when it is at rest. 

In the examples given the· actual 
frequency bands obtained are smaller 
and, in fact, much smaller than 
those given by such calculations. 
We again have the result that the 
necessity of having slits of finite 
dimensions tends to introduce a 
rounding off effect of irregularities 
and thus to keep down the width of 
the frequency bands. 

It is very essential to have as 
much information as possible about 
this aspect of the subject. At the 

c d - ·• 
a b 

FIil. 5. 
ntustrotin11 ho\\' the p11Ssa11e of tile sur across 
the hna11e builds up the u116r Intensity ID steps. 

present moment it is not possible to 
do more than estimate the width of 
these frequency bands, but for the 
case corresponding to about r,ooo 
strips per second a fair estimate 
should be roo,ooo cycles. 

At the present time it is not pro
posed to transmit scenes which will 
demand anything like this magni
tude of frequency band. I have not 
heard of any measurements of this 
nature of the Baird transmissions, 
but it is very necessary to have them 
on record as early as possible. Then 
there should be some data on which 
to base calculations, and it cannot 
be too strongly emphasised that with 
the present transmission methods 
in wireless the controlling factor of 
the advancement of television is the 
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width of frequency band that is 
required. In fact, whenever a new 
service of television is allowed, it 
will be given on the definite under
standing that the frequency band 
allocated must not be exceeded. 
Thus here we have a field of work 
which is· of the utmost importance, 
as it bears on the relation of tele
vision to other wireless services. 

We have discussed here, in fact, 
the most serious criticism that tele
vision has to face, and I think it has 
been shown that although the mag
nitude of the frequency bands re
quired for television is · fairly large, 
by keeping our minds to the practical 
method of considering the subject, 
we need not contemplate having to 
require a side band of i:nore than 
100,000 cycles for very satisfactory 
television, and this would allow us 
to have the whole of a theatrical 
performance, and SCC'nes of similar 
magnitude transmitted. 

Such a frequency band would be 
equal to that of five telephony ser
vices, and thus the criticism that no 
room would be left for other services 
was far too severe in nature. 

One other aspect of this subject 
-needs some consideration and that 
is how the width of these frequency 
bands influences the actual carrier 
wave frequency or wavelength. 
Had we to consider side bands of 
the order of 3,000,000 it is impos
sible to conceive however this 
would be possible for wavelengths 
longer than 100 metres, for the 
actual frequency corresponding to a 
wavelength of 100 metres is 3,000,000 
and the frequency bands required in 
such a case would be from 6,000,000 
to zero, i.e., from 50 metres to 
a wavelength infinitely long. In 
order to receive such a service we 
sho~l~ need a receiver capa,ble of 
rece1vmg all wavelengths equally 
from 50 metres upwards to infinity, 

' which is very impracticable. 
However, with a frequency band 

of roo,ooo the problem is not so 
difficult, for if our carrier frequency 
were 3,000,000 the frequency band 
would extend from 3,roo,000 to 
2,900,000, which corresponds to a 
wavelength range from 96·8 to 103·4 
metres, which is quite practicable. 

At the present moment tele-
. vision of comparatively small 
scenes requires a frequency band 
much smaller ,than that for tele
phony, so that any ordinary wave
length that can be used for tele
phony will suffice for telev_ision.· 
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I BEGAN this article in a highly 
militant mood; but I prefer tobe 
philosophical. . . . Far better, 

thinks I, le t public opinion speak for 
itself. For me, let me confess a 
feeling- temporary, at any rate-of 
absolute incredibility at the B .B.C. 
decision. Whatever are they thinking 
about? Here is an opportunity to 
le t the public support their view that 
television has " not yet reached a 
practical stage." Obviously, if you 
shut down on it in this fashion you are 
going to create sympathy for the 
British inventor and suspiciou that 
the B.B.C. has something to hide. 
There is no surer way of helping 
a cause than in giving the impres• 
sion that it has not had a fair 
hearing. 

For consider the circumstances. The 
Post Office send engineers to enquire 
into this thing called television. 
They send two of their best men
men who had either never before seen 
television, and therefore come with 
an open mind, or, at any rate, men who 
have not previously committed them
selves by a publicly expressed view on 
television. They come to Long Acre, 
witness a demonstration by land wire, 
and then ask, and are given, a pro• 
tracted demonstration of television by 
wireless at a West End club. · On this · 
strictly impartial test they report 
favourably to the Government 
through the Post Office. They think 
television should be encouraged and , 
helped. 

Now follow the next step. For what 

x• 

seemed to be purely formal reasons, 
and because the B.B.C. happen to be 
in possession of the necessary stations, 
the Post Office suggest that it would 
be " reasonable " to give the B.B.C. 
engineers a test. Now was this a 
reasonable request ? Would the 
Post Office have considered it so had 
it been in possession of the publicly 
expressed views of the Chief Engineer 
of the B.B.C. on the principle of 
practical television ? 

Captain Eckersley had re• 
peatedly expressed himself in 
rather cynical terms on this new 
wireless development. For in• 
stance, I wrote an article for Popular 
Wireless, which appeared in the issue 
of Sept. 22nd of this year, simply 
giving the layman's account of what 
television was like. In · order to 
counter this, Captain Eckersley was 
commissioned to write a full-dress 
article, which showed how definite 
and uncompromising his attitude was. 
Thus he writes : · 

" Incidentally we do not feel 
that our talks will be much en• 
hanced by a few people having a 
distant peep at the moving lips,"-

and he goes on with what I think is 
rather cheap wit : . 

" As the television science deve
lops, however, we may be given 
people in instalments ; or the more 
famous beauties may lease their 
legs for the modem and scientific 
Peeping Tom." . 
Mo'.st am~. no doubt, but un• 

fortunately · a · hard-working :British 
9-
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scientist and many thousands of 
shareholders may regard it as lacking · 
in dignity from one who holds an 
official position on a public body that 
is to sit in impartial judgment on 
television. 

If any further evidence is required 
of the chief engineer's hostility to a 
science in which, apparently, he had 
been left far behind, this could be 
seen by the quotation he gives at the 
beginning of his ar~cle, which is too 
long to ·repeat here. Nevertheless....:.
and here again I am trying to main
tain a restrained mood-he permits 
himself to head the deputation which 
is sent officially from Savoy Hill to 
decide a matter of vital import. You 
would think that decency, at any · 
rate, would have suggested to him 
the advisability of staying away and 
leaving the matter to less prejudiced 
minds. I was myself present at the, 
demonstration, and, knowing one 
or two of the B.B.C. representa
tives, televised myself and was 
recognised. It was a perfectly 
satisfactory test. 

Let me say here that the c'om• 
muniq11, of the B.B.C. rather mysti• 
fied some ~ople and misled 9thers. 
It spoke of" conditions," and I have 
been asked what these conditions 
were. The fact is, however, Uw M. 
conditions al all wsr, laitl "-"• 
although it was understood th!Lt. 
since this was a private demonstm
ti~n. no communica~on to the press. 
should be made unless both si4es 
agreed. This, J>y tQe by. :wa.s . not . 
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done. and one wonders even to-qay 
where was the urgent necessity to rush 
the damaging statement to the press 
before exercising the usual courtesy 
of communicating their views to the 
Baird Company. 

I am a man of peace, and my 
intention has been all through to 
bring about a peaceful atmosphere 
and a fair working arrangement 
between the two parties, but, strive 
as I will, I cannot get rid of an 
impression in my mind tl1at the 
earlier sponsorship of wireless pic
tures had created a difficult position. 
Toe B.B.C. had, wrongly in my 
opinion, permitted its name to appear 
in the prospectus of Wireless Pictures, 
which made an issue to the public 
early in the year. I should not be 
surprised that this matter will be 
gone into ere thls appears in print, 
but surely some explanation must be 
given why this was permitted, for, 
obviously, having done so, and 
having, in fact, given what is tanta
mount to its beneficent blessing to 
the public flotation, it was necessary 
to see the thing through. Had the 
B.B.C. accepted television, what 
would have become of wireless 
pictures ? 

I ·am imputing no ulterior motive, 
but as an official concern the B.B.C. 
committed itself to a dangerous pre
cedent in permitting its name to be 
used in a public prospectus. 

Now why is it that I read of the 
B.B.C. decision with incredulity ? 
Simply because everybody I spoke to, 
inside and outside the B.B.C.,agreed 
that it was only logical and fair that 
similar facilities that had been 
granted to the invention of Mr. 
Otho Fulton should have been 
afven to the young Scottish inven
tor, Mr. John Baird, who had 
fought to maintain the British lead 
in this science-single-handed until 
the last year or so. 

If, I repeat, it was the B.B.C.'s 
sincere view that television was not 
what it was made out to be, Mr. 
Baird's pretensions would have been 
exploded once and for all within a 
fortnight of the experimental trans
missions. There would have been a 
sufficient number of independent 
amateurs who would have purchased 
or made their own sets to have judged 
this matter on behaH of the public. 
As it is, by its decision, the B.B.C. 
has created dismay and mistrust all 
over the country. Newspapers that 
had not hitherto been friendly to
wards Mr. Baird have rallied to his 

support : critics who remained 
sceptical until they were given 
demonstrations, are all asking on 
what grounds the B.B.C. have 
prevented the world of amateurs 
from engaging upon this interest
ing new field. 

As Amateur Wireless puts it: 
" We say most definitely that the 

Baird System does jtt,Stify a broadcast 
tn'al." 

This technical newspaper, in com
mon with its contemporaries, has 

------------... ---

A l\lullard t kw. modul11Uac vlllvc, rcforrcd to 
on another p11co. · 

always adopted a cautious and inde
pendent attitude, but it appears to 
be as flabbergasted as I was at the 
decision. 

" While we quite appreciate that 
the B.B.C. could see room for im
provement in the results which Mr. 
Baird could show them," says the 
Editor, " we certainly are of the 
opinion that they would have done 
well in the public interest to have 
made an experimental attempt to 
broadcast televised images," and he 
goes on to say: " Nobody is likely to 
be convinced that the Baird system 
does not justify broadcast trial. We 
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can go so far as to say definitely that 
it does justify such trial, and in 
taking up this attitude we do not 
pretend the Baird system is perfect. 
How could it be, with just four or 
five years of experiment behind it ? 
But ilie assistance of the B.B.C. at 
this juncture would have enormous 
value in giving it an opportunity of 
development, and we sincerely hope 
tllat the B.B.C. will very shortly 
change its mind on the matter. We 
do not ask•it to change its opinion as 
to what Baird has accomplished. All 
we ask is that it should satisfy itself 
by a real trial on its own monopoly 
apparatus, built at public cost, 
whether there is sufficient in the 
Baird system to warrant a public 
broadcast." 

That sums up my view, and I 
maintain that it is a fair exposition 
of the situation. 

This plea is echoed by another 
important technical newspaper, Wire
less World, which declares that 
"Quite a good case has been created 
for the shareholders of the (Baird) 
Company to feel that they have a 
legitimate complaint against the 

. authorities. Is there 11ot some way 
in which a compromise could be 
arranged ? " Then the editor goes 
on to suggest an interesting way out 
through the use of the Marconi House 
Stand-by Station. 

Other newspapers, including the 
lay press, are similarly sympathetic. 
To quote them all would take too 
much space, but I cannot help again 
referring to the M omilig Post, which 
was ilie first newspaper to publish the 
news that no objection to broad
casting television had been made by 
the Postmaster-General I TheM oming 
Post sent not only its Special Repre
sentative, but later on its Wireless 
Expert, Mr.· W. James. Says the 
latter: 

"I feel that the B.B.C. might 
at least have begun experiments 
at one of their stations, and might 
have invited the co-operation of 
amateurs. Looking back, one 
remembers, at the beginning of 
broadcasting, how crude were some 
of the early transmissions. Yet at 
that time they were acceptable. 
There was nothing better to be 
obtained, and we were satisfied 
(according to present-day stand
ards) with distorted speech and 
music. One cannot help wondering 
whether the B.B.C. have considered 
the subject of television in a very 
sympathetic manner." 
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I think this expresses the views of 
a good many other experts with 
whom I have discussed the matter. 

. Let me say here that every news
paper correspondent who was given a 
demonstration-Daily Express, Daily 
Chronicle, Daily Mail, etc.-wrote of 
the clear images they had seen. The 
Daily Mail correspondent was able 
to read the title of his newspaper 
through the televisor. 

Altogether, then, the B.B.C. has 
created an atmosphere which I very 
much regret. The Governors cannot 
have anticipated this, but the effect 
of broadcasting this adverse decision 
on the British system has helped the 
foreign inventors, who certainly until 
then bore the British Broadcasling 
Corporation no particular goodwill. 
Now they are jubilant. 

I ought to say w~en I spoke of !he 
Press as being without exception 
sympathetic, that there is one excep
tion, and that is Popular Wireless, 
which has been unfriendly to Mr. 
Baird for reasons best known to 
itself,' for some considerable time. 
In my last article I stated that I had 
hoped to arrange for the Editor to 
sec a demonstration, so that he 
should be able to know exactly what 
he was writing about. His somewh~t 
foolish attitude, however, made this 
concession rather difficult. Obviously 
you cannot expect one to invite a 
rude stranger to one's home, so that 
Popttlar Wireless remains in the 
strange position of being the 
only critic of Mr. Baird, and the 
only newspaper which actually 
has not seen a demonstration. 
Possibly this is a . new form of 
jou'.malism with which I am not 
very familiar. Probably, too. that 
is what Mr. Edwardes would call 
"modern journalism." . 

I have maintained all along that 
the critics of television were those 
·who had not seen its recent develop
ments · and I have already given 
severai instances where technical 
writers altered their views-and said 
so in_print-after being ~hown recent 
developments. I now give ~h.e latest 
striking instance of a cnbc who 
passed on adverse comments heard 

· from the other side, but turned round 
completely after seeing television. I 

, refer to my colleague A_. G .. Walsh •. of 
-Britannia. Mr. Walsh, JJl his capacity 
of City Editor, slash~. out rat!ter 
unmercifully. on teleV1S1on, h~ving 
heard (obviously from a tainted 
source) that the recent B.B.C. demon
stration was a " wash-out." 

I wrote rather strongly to Gilbert 
Frankau about the matter, and after 
having a chat with him · and Mr. 
Walsh, the latter-as the critic con
cerned-came along to Long Acre 
and saw for himself what television 
really was. It was a pretty thorough 
demonstration he had-right through 
lunch-time I And this is what he 
writes : 

" The demonstration took place 
at the Company's headquarters. 
The images of various people, 
including a colleague who accom
panied me, were transmitted from 
one point of the building to another. 
The transmission, I frankly admit, 
was good, the featttres of the sub
jects being clearly distingi,ishable." 

Pretty frank, and does credit both 
to him and to Britannia. His views 
about the shares do not concern me. 
Time will prove the correctness or 
otherwise of this attitude. 

The chief thing is this : Is television 
practicable ? He answers in chorus 
with all who have seen it-IT IS l 
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You see, then, that I have written · 
more in sorrow than in anger. Ne> 
one was more intensely anxious than,. 
I for co-operation witn the B.B.C. •. 
and nobody worked harder for it. 
Still I am convinced that matters. 
will adjust themselves. Nothing can, 
stop the progress of television, phono
vi_sion, and noctovision. Mr. Baird,. 
with whom I have remained in touch, . 
comes out with some fresh develop-• 
ment every day. There are indeed, 
sufficient wonders-in-the-making to• 
employ a whole army of technicians t· 
Yet, handicapped as he has been, he 
has beaten the world in the race for 
perfect television. Under the eye of 
zealous and jealous emissaries from· 
abroad, the work to maintain the 
British lead goes on. 

You would have thought, would 
you not, in a matter of this sort, 
that the last body in the world to 
impede him would be British? 

In the last issue of TELEVISION it 
was announced that television would 
be broadcast. Well,· it will be
SOON! 

:·•···························"········ .. ················"······ ............................................. . 
~ TELEVISION HAS DONE ALL THIS- f 
j Points out William J. Brittain · ! 
: ............................................................................................................. 1 

DO the public know-do the 
hermits, or the blind-man
bluffers, of the B.B.C. know

what television has done. already? 
Of course they have heard that a 

face has been flashed by Baird from 
London to Glasgow, from London to 
New York, from London to a liner in 
mid-Atlantic. 

They have heard of noctovision, 
colour television, daylight television 
-these things are taken for granted .• 

I suppose they have read of a play 
being broadcast by television. Not 
quite so much as it sounds, and _a 
separate transmitting apparatus was 
necessary before each player, but it 
points the way to television entertain- . 
ment. 

Did they hear the wireless an
nouncer say that the Graf · Zeppelin 
carried · tel~vision apparatus ? (I 
wonder, by the way, whether Rroo, 
the British airship, will?} 

Television to and from the air is 
usual now. The other day a Ford
a tri-motored aeroplane, not a Tin 
Lizzie -carried a· merrily-working 
television apparatus 3,000 feet above 

·Chicago. 
I'm sorry I was not in at the wor~d's 

first television wedding, with the· 

. . II 

couple before a transmitter and the 
clergyman 25 miles away. I have 
been looking for a long time for such 
a bright entrance info married bliss. 
Now I shall have to remain single a 
little longer. 

You might say that was a pleasant 
prosp_ect with "Television Queens" 
now appearing. One of these new 
branches of royalty was chosen at the 
end of the Chicago radio show. She is 
Miss Louise Wallis, and has dark 
brown hair, a pretty smile, and a clear 
pleasing voice. , 

While I am being frivolous can't 
· you see the serious point? America is 
choosing television actresses, whilewe . . . , 

The enterprising proprietor of the 
new Hotel Carteret, New York, pro
poses to place a television receiver iii 
every room. He is now in negotia
tion with the Baird Company. 

Doesn't all this show you 'that 
television is alive, and doing things ? 

I am warned that any day now a 
message will oe coming to me : 
" Please come to see Mr. Baird's 
latest development." 

Then I shall be able to cross one 
more item from my list: " Television 
promises," and add one.more item to· 
my list; " Television-things done.~• 

• 
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l IMPRESSIONS AND OPINIONS OF A ~ 

l . By:A~~RS i 
~~~~~~~~~~~~~~~ 

I 'VE seen television; I've not only 
seen the living picture of a man 
on the screen of a televisor; but 

I've realised, "ith some effort,. that 
this man was sitting about a mile 
.away from me ; that behveen him 
and myself there were many houses, 
trees, moving vehicles, etc., etc. 
This may sound funny, but it isn't ; 
first because it is true, and second 
because I had to think of these things 
before I could grasp the meaning of 
television. · 

During the demonstration near 
Olympia l was interested, and natur
ally concentrated on what I saw on the 
screen ; but unconsciously....:..! only 
know it now-I compared. the tele
vised image with a cinematographic 
picture, so that when I left the 
building I felt curiously dissatisfied 
and puzzled. In fact I felt quite 
angry with myself for not having that 
exhilarating feeling of having wit
nessed something absolutely marvel
lous. I looked at the others who had 
also been privileged to see the 
-demonstration. I heard what they 
· said and they all gave me the same 
-impression. This unconscious com
;parison between early television and 
:full-grO\\n cinematograph cannot but 
do a lot of harm. 

Having once realised all the objects 
that divided the televised person and 
myself, having impressed upon my 
unbelieving mind that my eye could 
not see him in the ordinary way, that 
I could not touch him, I began to 
wonder at it all, and I wanted to 
Jmow all about it. So I bought a 
book on the subject and read about 
the selenium cell. the scanning of the 
picture, the optical lever, the syn
chronisation and phasing ; and the 
more I read the more the comparative 
simplicity of the whole thing struck 
me. 

My interest in television is not that 
of the experimenter, but solely that 
of the man in the street who sees in 
it something that will greatly enhance 
the joy of life, that will make all sorts 
of hitherto impossible things poss1"ble. 

As a result two questions arise :-
r. How does this new invention 

affect me now ? 
2. ·what of the future ? 

It is clear that broadcasting of tele
vision from some station that I can 
pick up with my set is essential ; but 
if that happened to-morrow I am 
quite sure that even in this stage of 
development. it would give me dis
tinct enjoyment; to see and hear 
Harry Lauder televised must be very 
much more fun than only to listen 
to him. Were it possible to get 
Chaliapin televised while singing his 
famous Song of the Flea (see him 
raise his eyebrows!), nobody who 
had the opportunity would miss it. 

THE EDUCATIONAL VALUE OF 
TELEVISION. 

·our Ulustratloa shows Mr. G. Holme, EdJtor of 
the "Studio," delh-erlag a broadcast lecture oa 
art potter:y. s, moans of tele,vlslon be Is able to 
Illustrate his points ta a tborouaJil, coavlnc:ln8 

maooer. 

. These are not the -only practical 
uses to which this invention can be 
put immediately. Dr. J. A. Fleming 
writes that television, ev.en as it is at 
present, could give a lesson on lip
reading. A lesson on foreign lan
guages would be of much more 
educational value televised and 
sound-broadcast (because the syn-

12 

chronisation is perfect) than broadcast 
simply as at present. 

There are, no doubt, a great many 
more uses to which television can be 
put in its present stage, even when 
leaving the commercial application, 
such as advertising, wholly alone. 
When, however, the screen is made 
appreciably bigger the amusement 
and commercial application will be 
limitless. 

Now that it is possible to " see in " 
the question of price becomes im
portant. Compared with the prices 
asked for the first wireless sets, tele
vision sets are cheap ; and the one 
which will be the most sought after 
will be Model B, priced £40, because it 
gives both speech and sight, has a 
moving-coil loud-speaker, and can 
be attached . to two ordinary wireless 
sets capable of giving good loud
speaker results. 

There is one point which, I have .no 
doubt, has irritated prospective 
buyers of wireless sets as much as it 
has me. I mean that prices quoted for 
sets, till recently, never included 
valves, batteries, royalties, or other 
essential items, and these were not 
even priced. At the last exhibition 
this was corrected by quite a number 
of firms. · 

The televisors A and B require a 
voltage of 350, but the price of the 
required transformer is not quoted. 
I quite understand that this price 
varies considerably according to the 
supply current, while, I imagine, the 
full manufacturing problem of the 
televisors is not yet fixed. This 
question of all-in price therefore 
cannot yet be settled, it seems ; but 
when once a bid is made for the 
greatest possible demand I do hope 
tjiat the above remarks will be borne 
in mind. . 
. ~ow long it will be before I can 

e~Joy both speech and vision by 
~eless I do not know. I:Iow long it 
will be before television · will be 
perfected is equally unknown to me 
but one thing I · do know : THE 
SOONER TELEVISION IS BROAD
CAST THE BETTER 
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Neon Lam.ps and the Last Stage o( 
L.F. Am.plification I 1 By W. G. W. MITCHELL, B.Sc., & C. H. WESTCOTT 

I The following is an ace~~,'.;",!; :.:::::.~~:!':n,!1:'~:g:t~o:'wlth neon lamps, with 
i suggestions for furt~er work along these lines, the apparatus required being simrle and 

L_ .. __ ,._,._ .. :,~_::~~-~:=~~~~.:.~:~~:~~ .. ::::. o~. t~e-Television Society. 

is well known, the image 
seen on the screen of the 
televisor in the Baird system 

is reconstituted by successively view
ing small areas of a glow discharge 
lamp of the neon type. At any 
instant the incoming television signal 
is made to vary the degree of intensity 
of the neon glow, and in building up 
the picture the intensity and the 
spatial relations have to be in register, 
so that the correct elemental area 
and the c0rrect intensity are viewed. 

Attempt to reduce High Voltages. 
It should be explained that the 

notes which follow were really part of 
a wider investigation concerned with 
an attempt to reduce the high 
voltages which have been found 
necessary in television work. The 
experiments were also carried out 
some months ago before the new 
Pentode valves were available 

In this survey of the properties of 
the light source which bas to be 
controlled the following lamps, all of 
commercial type, were tested :-

(r) A Philips' Ho-volt neon with 

2 Fv, 1. Cv.rrer.t • VoltCl'Je Cv.TVe 
f,n N~o" 1. ,. 
f1o&II lil\.C M~ll\q ._.,,B '-,. 
&rok'L" f,,..e,. lo..«1"1-J nit$ . .r. ,, 

✓. 20 

lo 100 110 
Volts. 

similar electrodes, referred to as 
Neon r. 

(2) A Philips' 240-volt, frosted 
glass type similar to (r), and referred 
to below as Neon 2. 

(3) An " Osglim " 240-volt " Bee
hive " type, referred to as Neon 3. 

(4) A similar" Osglim " lamp with 
the series resistance (which will be 
found inside the cap) removed. This 
is referred to as Neon 4. 

Characteristic Curve. 
The current-voltage characteristic 

of a typical neon lamp (in this case 
Neon r) is given in Fig. 1. It will be 
seen that no current flows until the 
voltage across the lamp reaches a 

. Pofc"lio~tc, Method of rtJ.,.c,"'I 
Fll3 2. Voll"'!< ..,,,,_! ....,..ally b,c,,_11,',sq ci~,~ 

• //Pl""'!• .b 

[

,11-··---·-.- -M•l•J'II• ,.,,,,.....,(s 

• r1 t.--, Sl,<l,"q """l"'cl oJ 
-0...----L__j-..J ,,.. A,f.,-1,""'cfer 

certain critical value (about 82 volts 
in this case), known as the striking or 
breakdown voltage. From this point 
onwards the current increases Jin. 
early with respect to the voltage. 
The current passing through the 
lamp for any particular voltage in 
excess of the " striking voltage " 
depends somewhat upon whether the 
voltage is being increased or decreased 
at that point, but the values are 
sufficiently close to warrant our 
taking them as single values for our 
present purpose. 

How Curves are Compll~d. 
The ·curves of Fig. I were ·compiled 

by plotting the current in milliamps 
against potential difference across the 
terminals of the neon lamp. Wet· · 
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H.T. batteries of the ,; sac Leclan-' 
che " type were used throughout, · 
but owing to polarisation results 
cannot be considered as good. Neon 3 
was only used off the main.s {240 volt 
D.C.) as a standard, and was not 
tested. Neon 4 was found unstable 
in operation. Its striking point 
current was about 50 milliamps and 
the volts had to be dropped by the 
potentiometer method of Fig. 2. 
No current voltage curve was ob
tained for Neon 4 but its impedance 
{i.e., small increase in potential 
divided by small"increase in current) 
was found by actual experiment to 
be about xo1 ohms. Neon 2 bad 
much too high an impedance (about 
5 x xo3 ohms) and was not used 
further. _ The impedance of Neon t 
was approximately 2 x 108 ·ohms. 

Grease Spot Photometer Method~ 
We next had to consider whether 

the current passing throdgh the neon 
lamps truly represented light inten~ 
sity values. This is shown in Fag; 3, 
where the ·light ~mitted by the neon 

.. 
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is plotted against current passed in 
milliamps. Here the simplest plan 
seemed to be that of using the grease 
spot photometer method, which is 
explained in any standard text-book 
of physics. and to overcome colour 
difference Neon 3 was used as 
standard. Even then these measure
ments are perhaps at the best only 
rough, but care was taken to see that 
Neon 3 and Neon 4 were always used 
with the glow on the grid or mesh
work. 

results than Neon x over the. given 
range of current. 

The neon lamps were then tested 
in the plate circuit of .a " six-sixty " 
type 610 P valve. The diagram of 
connections is shown in Fig. 5. The 
incoming signal was applied to the 
valve as a grid swing, using positive 
and negative grid biasing (wet H.T.) 
batteries. The results are given in 
Fig. 6, where the independent vari
able "grid volts " represents input, 
and output is measured either by 
milliamps through the neon or, as in 
Fig. 7, by actual light emitted. Curves 
for Neons I and 4 are shown, and it is 
clear that additional overall voltage 
merely displaces the whole curve to 
the left, and further that Neon 4 
needed much greater voltage than 
Neon I. 

Actually positive grid bias is 
impossible on account of grid currents, 
so that much higher overall voltages 
are necessary. Given these higher 

i;'.q 8 .. C,r-'wit Oiaqr""' . Siq"41 o.pplicd 
. IM>W!/\ Selcr\i,.,n Cell. 

:5 
;i 
ol 
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Position of Maximum Light. 
We found that most light was ' voltages, the slope of Neon 4 curves, 

obtained by viewing from a point particularly the light curve, which is 
diametrically opposite to the cap (A) what is really used in television work, 
in Fig 4, and we estimate that is much more satisfactory than those 
about 40 per cent. better light is 
obtained from this angle of viewing 
than from B. At low current values 
the light flickers to the eye. but 
photometrically it is fairly constant 
and does not give trouble in this 
respect. 

In Fig. 3 the light scale is the 
vertical axis of the graph. Thus light 
eq\lals x, means that the neon under 

+ 
l'0•211•. -•·-.... +l•l•I I •l•hl• -

qn.l bias 

test gave the same amount of light as 
the standard neon when both were 
viewed from position A. The peculiar 
behaviour of Neon 4 for values round 
about 10 milliamps may probably be 
accounted for by remembering that 
the readings were started at about 
this value. Apart from this pecu
liarity, however, Neon 4 shows much 
better quantitative light intensity 

Cu.rre"t - Grid volts . 
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shown for Neon I, i.e., the curve is 
steeper and therefore represents a 
wider light response for a given change 
of television signal. 

J 
] 

F,9. 9 

So IOO 1S0 zoo cm.. 
1)1Sfo.ncc: ot roo -n. lA-p ,~ Sc!c,ui.u,.. Can. 

Effect of Impedance. 
Used in the plate circuit of a valve, 

impedance has tht effect of reducing 
the filament-plate difference of poten
tial when the emission and conse
quently the neon current increases, 
this decrease in potential tending to 
reduce the current further. From 
theoretical considerations of the 
graphs supplied by the makers, we 
found that for a valve having voltage 
amplification factor µ, an impedance 
R ohms, and an external impedance N 

due to a neon lamp, the val~e R~N 
should be as large as possible, con
sistent with a suitable maximum 
emission. Also, as the filament-anode 
P.D. varies, this maximum emission 
must be obtainable with negative or 

· 5 
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zero grid volts so as not to encounter 
grid currents, and without unneces
sarily exceeding the maximum voltage 
allowable on the anode of the valve. 
We chose a "six-sixty" type 6ro P 
valve for these experiments, disre
garding the maker~· maximum auodc 
voltage of roo volts, and applied 
voltages up to 288, of which from 
roo-r50 volts were distributed 
across the neon lamp. Here !J.==7·2 
j 

~ -

and R=6ooo ohms. As we have -
already seen, Neon 4 has the lower 
impedance and gives a better slope 
as shown by the formula. In addi
tion, the light slope curve for Neon 4 
is better than Neon I (Fig. 3), so that 
Neon 4 gave best results_ in all 
respects but one-namely, it required 
a very high overall plate-neon voltage. 
Neon I required about 50 volts less 
for similar but less suitable results. 

Tests with Selenium Cells. 
Further, we then made up the 

circuit shown in Fig. 8, where the 
grid swing is produced by the current 
changes flowing through a seleni1.l!ll 
cell. Illwnination of the cell was 

.;. 1·0 ... 
~~" 

4-6 

.. 

obtaine_d from an ordinary 100-watt 
gas-filled lamp. In Fig. 9 the distance 
of the light source ih cm. is plotted 
against neon current in milliamps by 
first arranging the grid batteries so 
that the neon lamp nearly went out 
when the selenium cell was put in the 
dark. 

We then combined several results 
to produce the curve of Fig. 10, 
showing intensity of the light source 

in candle metres falling on the 
selenium cell, plotted against light 
emitted. by the neon. The curve is 
that obtained by using Neon 4 with 
240 volts overall. the grid biases 

w. G. W. Mllchcll, B.Sc., tho author' of this 
blCbly lnlorostlnC 11rtlclc. Mr. Mitchell Is n 
member of the Council of tho Television 
Society. and bas Just 11ccepted tho Joint Hon. 
Secratorysblp of the Socloty. In Ibis latter 
capacity Mr. Mltchell wlll deal with all 

questions 11ppertu.lalnC to lectures. 

being +48 and -46½ volts respec
tively. Had more overall volts been 
used the resulting curve would in all 
probability have gone much further 
before flattening out. 

Fig. II shows the light given by 
Neon 4 plotted against the square root 
of the illumination on the selenium 
cell (in arbitrary units) from which a 
fairly close linear relationship may 
be established-at least for that part 
of the curve before saturation sets in. 

Effect of Lag! 
•· However, it is well known that 
selenium cells suffer from a " time 
lag," and to investigate this both the 
neon and the cell were placed diamet
rically opposite . one another behind 
an "interruptor disc." The source 

LLqh:t' - Grid · Volts. 
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of illumination for the selenium cell 
was again a 100-watt gas-filled lamp 
placed in front of the rotating disc 
and opposite the cell. 

At frequencies of one or two .a 
second (caused by rotating the disc) 
the neon lamp lit up and wimt right 
out every time a slot passed in front 
of the cell. When frequencies of 
about ro per second were reached 
the eye could not detect the original 
flickers, but on looking through the 
disc. dark and light bands were seen 
across the neon, and were more easily 
observed when a ground glass screen 
was interposed. They were not well 
defined because the neon was still half 
alight when the selenium was half 
covered. Other bands were observed. 
when looking through the disc on to 
the wall of the laboratory, at a point 
where the light from the lamp had 
come through another part of the 
disc. 

La~ Determined. 
On speeding up, the bands or lines 

became less defined and appeared to 
move slightly in the direction of rota
tion. until at frequencies approaching 
roo they became unnoticeable, al
though those on the wall were -still 
very clear. 

From these observations we deduce 
that our apparatus is useless for any 
appreciable frequency greater than 
100, owing to the lag in the cell and 
neon lamp. 
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T HERE will be no more of 
this egg-throwing business at 
theatres. Television will be 

the salvation of stale jokes and the 
ruination of the business in the soft, 
squelchy things which descend when 
the " gods " are angry. 

I was televised the other day, and 
people asked me if I felt nervous. 
Nervous ?-said he, with a chuckle. 
Of course not. I never felt more safe. 
Mind you, I've never yet had to 
dodge a brick. 

All the same, it is nice to feel you 
are perfectly safe. You can sit in 
front of a televisor in your little 
home in Pimlico IUld appear on the 
stage in the West End, or Basutoland, 
or Lyme Regis, and there you are
or, rather, there you am't. It's great. 

And it's all so simple. I was pushed 
well into the limelight in a box affair, 
little and empty as an Aberdeen 
collection-can. Everyone was very 
kind and told me in that "painless 
extraction" voice of the blighter 
with the forceps that it wouldn't last 
long. Then I was told to stand very 
still and smile and say who I was. I 
grinned till my gold-stopping ached, 
and mumbled my name while some
one behind kept prodding me, first 
under one ear, then the other, then 
under my chin, to make me keep my 
face in focus. There came giggles 
from the next room. "They've seen 
you," said a chap in a double
meaning sort of way. " Tell them 
something, but don't waggle your 
face too much." 

to listen for the top note when the 
chap behind prodded me again and 
told me to get a move on and say 
something. . 

So I addressed the poppmg worm 
in front, and started to tell. the story 
of the Englishman, the Irishman, and 
the Scotsman. You have heard it, of 
course. But it seemed so darned silly 
to waste one's sweetness . on the 
what's-its-name that I switched off. · 

l\lAJUC_LESTER, the well-known comedhu1. 
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shocked voice. " It's after hours," 
he said. "Just pretend to drink it. 
There's no need to eat the cotton 
wool at all." " Oh, thank you, sir! " 
I said, and pretended. Then by 
request I lit a cigarette and grinned 
again and listened to the giggling. I 
was told from behind that I was 
really great. I dare say I was, but 
the next time I televise there has got 
to be an all-day licence. 

Cool Evelyn Laye. 

Then I stepped out of the collection
can and mopped the massive brows 
and said, •· Isn't it splendid ? " and 
went round to the other room to see 
how Evelyn Laye came through. 
That girl's a marvel. Cool as a 
cucumber and nippy as a spring 
onion. I looked with the other folk 
into a sort of frame in which bands of 
light were running sideways. I 
wondered where Evelyn lay. 

Then she pushed through the lights 
and everyone cried " There she is l " 

It was wonderful. She opened her 
mouth, and everyone said " Ooo ! " 
Then she shut her eyes, and everyone 
said "Ah ! " and then she said " Good 
afternoon,''. and everyone simply 
went hysterical. 

Someone with a notebook came up 
and asked me what I thought the 
future of television was to be. " Tell 
the worl.d, boy, it's marvellous 
- simply marvellous - absolutel)'.' 
wonderful-er-absolutely wonder-

I could not speak ·properly because I ful. Marvellous-er-got that down_? 
was thirsty, and I told them so. It's-ah-it opens up great posSl-
Believe me, I was that dry I would bilities-I might almost say huge 

Elusive Jokes. have taken two gills of H2S04• It was possibilities-especially for come-
I had come along with about fifty the heat that did it. dians. Distance lends enchantment, 

gags and seven set speeches from They handed me in a tumbler. you know, and I'd like to meet the 
., Blue Eyes," but, do you know, I Was it stout-was it beer ? Neither. man who can throw a tomato from 
couldn't think of one? The box was It was coloured water with cotton Zanzibar to Ulster." 
all white inside, and a little light kept wool on top ! " The audience won't . And with that the great voice 
bobbing up and down in a frame in tell the difference," said the fiend in ceased, and the face that had made 
front of me like the larynx of a glow- human shape. No, but I could. Upon the ether wiggle and the many-
wonn singing Pagliacci. Very fascina- my life, I've never been more upset. headed multitude grin faded into a 
ting it was, and I was settling down " Hush I " said the fiend, . in a tankard. 

• Reproduced by oourtesy of the Manche,ter D11ily Dispruch. 

16 



TELEVISION ·DBCBMBBll 1928 

Lenses : O·ptical Bench Experim.ents 
Part V 

By Professor CHESHIRE, C.B.E., A.R.C.S., F.I.P. 
This month our contributor devotes his article to the description of experimental 
methods and apparatus by means of which the various equations he gives can be proved. 
Instructions are given for finding, in a practical manner, the focal length of different 

X the close of our article in 
the last issue of TELEVISION 
we deduced two or three 

simple equations for finding the 
position and the size, or magnifica
tion, of the image of an object 
projected by a simple thin lens. 
Calling the magnification, or ratio of 
the linear size of the image to that 
of the object 111, and the distances 
from the lens of the object, image, 
and principal focal points, u, v, and 
f respectively, we found that-

v / v-J 
111=-=- =- -(A) 

-it 1t- f j 
and that (1,-f) (v-/) J2. . . (B) 

types of lenses. 

side, and carrying the necessary 
lenses, screens, etc., are slid along a 
long paper strip conveniently divided 
throughout its length into a scale of 
equal parts. This strip may be as 
short as a foot, but the longer it is
up to five or six feet-the better. 

Each holder consists of a cardboard 
box with a half-inch hole punched in 
its bottom, two inches away from one 
of its edges. Each holder, therefore, 
can be stood up with its perforated 
bottom in a vertical plane and with 
the centre of the hole punched in it 
two inches above the flat surface on 
which the box or holder is standing. 

Fl~. 1.-Slmplc torm or optlcnl bench, 

I I I 
and 11=7-; . . . . . . . (C) 

Aimed with these equations, we 
are in a position to consider with 
advantage the subject from an 
experimental point of view, and 
verify the results at which we have 
arrived from theoretical considera
tions. For this purpose we will 
employ what is known as an optical 
bench. This apparatus takes many 
fonns, in some of which it is very com
plicated and therefore costly. For 
our purpose, fortunately, it need not
cost, complete, more than a few pence-. 

Optical Bench, simple form of. 
In this apparatus a number of 
cardboard boxes, standing on end or 

2• 

Such holders are shown in Fig. I, 
at B, C, and D, adapted to be slid 
backwards and forwards along the 
divided strip A, pasted or fixed down 
upon a table top or board. Four 
holders are wanted for our first 
experiments, one, B, with the half
inch hole covered with rather coarse 
wire gauze, to act as an object ; a 
second, D, similarly fitted with a 
piece of ground-glass to act as a 
projection screen; a third with its 
-aperture covered with a piece of 
fiat mirror; and a fourth, C, before the 
aperture of which any required lens 
can be secured temporarily with 
wax:. · The four box holders may be of 
the same size, about.4•x3•x2• each, 
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-~ 
but in some experiments it is very 
convenierit to have holders which will 
slip into one another, because in this 
way the distances between the optical 
elements carried by them can be made 
very small when adjusted on the bench. 

There is nothing better than spec
tacle lenses, either old or new, for 
our work. They can often be pur
chased from a barrow in the street 
for a few pence a dozen. These lenses 
need not be circular, neither need 
their edges be ground. Specimens 
of the different types of correcting 
lenses, such as converging, diverging, 
and astigmatic,* should be ob
tained of different strengths ranging, 
say, from x to IO diopters t + and -. 
We can, thus equipped, proceed to 
make · experimental determinations 
of u, v, f and m, and thus check the 
three equations (A), (B), and (C). 

The Power of a Lens. 
The power of a lens is, as we know, 

measured by the change of curvature 
which it impresses upon light-waves 
passing through it. In the case, theri, 
of plane incident waves, like those 

• An astigmatic lens is one with a 
spherical curve ground on one fa.ce and a. 
cylindrical one on the other. 

t A five-diopter lens is one 'l:;th a focal 

length of ~ meter, or ~ ... 8 inches, but 
more on this matter la.ter. 
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derived from a distant body such as 
the sun or a star, the final emergent' 
curvature has been impressed solely 
by the lens, and this is equal to 1//, 

The theory of this experiment is 
simple. Rays from the object pass 
through the lens, and are reflected 
back again through the lens to a 

F..,..,...,,...,....,,....,....,.......,.~,.....,..,..-~~~~------C 
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FIC, 3.-Tbe "sec-saw" method or solvlnC lens problems, 

where / is the distance from the lens 
at which these plane waves (parallel 
rays) are brought to a focus. 

One of the simplest ways of finding 
the focal length of a lens is to project 
an image of the sun upon a wall, or 
other screen, and then measure the 
distance away of the lens when the 
image is in focus. For this reason 
the focal length is sometimes referred 
to as the " solar focus." 

Experiment 1.-We will now as 
our first experiment determine the 
focal length of a given spectacle lens 
on our optical bench. Fixing the lens 
conveniently with wax in theholderC, 
we slide it bacl.."Wal'ds and forwards 
along the scale A, until the illwnin
ated wire-gauze, fixed in the holder B, 
at one end of the scale, is projected 
in focus on to the ground-glass screen 
carried by the holder D. 

Suppose that when· this adjustment 
has been made the distance u between 
the gauze and the lens is 12 inches, 
and that v, the distance between the 
lens and the ground-glass screen, is 
6 inches. Then by equation (C)-

I I I I 

1=12+6=4 
So that the . required focal length is 
4 inches. 

focus by the mirror. When the rays 
emerging from the lens, and on their 
way to the mirror, are parallel to one 
another t}:iey are reflected as parallel 
rays and brought to the principal 
focus of the lens, which is in the 
plane of the object itself. The dis
tance between the gauze and the lens 
is thus the focal length of the lens. 

The method just described of 
adjusting an object in the principal 
focal plane of a lens is largely used 
by the optician. Collimators, for ex
ample, are adjusted in this way. (A 
collimator in a simple form consists of 
a tube with a scale or graticule at one 
end, mounted in the principal focal 
plane of a lens mounted at the other 
end.) 

It is obvious that, knowing any two 
of the quantities i,, v, 
and /, in equation 
(C), the third can 
be determined. 

y 

I 

I t-,q 
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lens, this distance may be equal to, 
greater than, or less than 2/. . 

Experiment 3.-To find the focal 
length of a compound photographic 
lens by Newton's method the posi
tions of the two principal foci are 
first · found with respect to the two 
end faces of th!! lens by experiment 2. 
The lens is then used in the ordinary 
way to cast an image of the object a t 
B, upon the screen in D, and the 
distances ii, and_ v1, from the principal 
foci measured. The product of these 
distances, i.e., u, v1, is equal to / 2, the 
square of the focal length. 

Example.-A compound projecting 
lens of the photographic type has i_ts 
principal foci 3inches and 1 inch away, 
respectively, from the first and last 
lens surfaces. An object 7 inches from 
the first lens surface gives an image 
ro inches away from the last lens 
surface. What is the focal length of 
the projecting lens. Here it-/, or u/ , 
=7-3=4; and v-/, or v/, =I0-1=9; 
so that /2 =4 X 9 = 36", whence / = 6". 

Experiment 4 .- Suppose that in 
some optical instrument it is required 
to produce in a plane D, say , a three 
times magnified image of an object 
in a plane B, 20 inches away. Here 
we have to find the power of the 
required lens and its position between 
D and B. To find the required posi
tion we draw an object o, 20 inches 
away from the three-times magnified 
image i, Fig. 2 , and connect the oppo-

R Experiment 2.-In the case of a 
simple thin lens we can, however, 
find the focal length in a more direct 
and simple way. We replace the 
screen D by the holder canying the 
fiat mirror, and then move up the lens 
in its holder C, until a sharp image 
of the gauze carried by B is seen side 
by side with the gauze itself. The 
position of the mirror along the scale A 
does not affect the result, but it should 
be brought up fairly close to the lens 
in C. The distance between the lens 
and the gauze when adjustment has 
been made is the focal length /. 

Equation (B), 
known as Newton's 
equation, from its 
discoverer, is a 
very important one, 
since it is true for 
both tliick and tliin 
lenses. It tells us 
that if we measure 
the distances of the 
object and its image 
-not from the lens 
itself, but from the 
two principal foci of 
the lens-then the 

Fie. 4,,-Another jlraphlc method or aolvlnC lens problems. 

square of the focal length is equal to 
the product of these distances. For 
the present it is sufficient for qur 
purpose to remember that in the case 
of a thin lens, such as ,ve have con
sidered so far, the distance between . 
the two principal foci of such ~ lens 
is always equal to 2J. whereas m the 
case of a thick or compound lens, 
such, for example, as a photographic 
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site ends of the two lines. These lines 
will intersect in a point O, 15 inches 
away from i, and 5 inches away from 
o. It is obvious that the lens required 
must be placed at 0, because this is 
the only point between o and i for 

hich / 
15 . 

W ffl=V U=5i=3 lS true. 

To find the power of the required 
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lens we 

i.e., 

have from equation· (A)
v-' m= 7.L. 

V 15 . 
l - 1,"i+r = 3+1 = 3¾ m. 

To satisfy the conditions imposed 
we must then place a thin lens with a 
focal length of 3¾ inches, 5 inches 
away from the object o to project 
into a plane 15 inches away from the 
lens a three-times magnified image. 
To measure the magnification in any 
experiment an object of known length 
is placed in the holder B. and its 
image measured on the ground-glass 
screen, when m=i/o. 

Graphical Solutions of Lens 
Problems. 

The student should find the graphic 
solutions given below both interesting 
and illuminating. 

First Method.-Take a long strip 
of stiff paper or cardboard, E, F, C, B , 
and cut along the lines EO and OB, 
making the angle between EO pro
duced, and the line OB, equal to the 
angle I /j,* where f is the focal length 
of the lens for which the diagram is 
being made. Now draw a long line, 
AA. upon a sheet of paper, and at unit 
distance above it insert a pin, 0. 
Divide the line AA into a number of 
e~ual parts, each equal to DO in 
length, and the diagram is complete. 
Suppose that it is required to find the 
distance v, at which the image of an 
object, placed at a distance 1,, is 
projected by a leRs with a focal length 
f for which the cardboard, i.e., the 
angle EOB, has boon cut. Rock the 
card on the pin O _until the line EO 
cuts the scale AA. at a point, 
making the length u equal to the 
given value, then the line OB will 
cut AA, at a point giving v, equal to 
the answer, and so for any other pair 
of conjugate distances. From iRspec
tion the exterior angle r// is equal to 
the two interior angles 1/u and 1/v, 
so that equation (C) is satisfied by 
the diagram. 

Second Method.-By this method 
two graduated lines or scales OX and 
OY are drawn at right angles to one 
another and a pin inserted at_ P, at 
perpendicular distances from OX 
and OY, equal te /, the focal length 
--- ----- --------

• It must be remell,lbered that in all 
simple lens problems the focal length is 
considered to be so great, when compared 
with the linear aperture of the lens, that 
the tangents of the angles concerned may 
be taken as equal to the angles themselves. 
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HOW A SELF-ACCOMPANIED SINGER CAN BE SEEN AS WELL AS HEARD, 
A recent and exclusive photo4rapb of the new sound-and-sl4bt broadcasuna studio whlcb bu 
Just been .corupleted by __ ~e Baird .Comp11Ay. -. -To the rlQbt Is the openlnA throu~b wblcb the 
travellfoA IICbt &p·ot cruer4es to mon rapidly • cross the slnJler's face, To the ·lelt, 
behind the pl11no, Is the microphone which picks up the voice of the sinter and the 

sounds of the pllmo, · 

of the lens for which the diagram is 
made. The distance H of the object 
from the lens is set off along OX and 
the corresponding distance v of the 
image is read off along OY. To find v, 
corresponding to a given u, occurring 
on the scale at the point A, it is only 
necessary to lay a s~raight line or ruler. 
R, through· AP, to cut the line OY 
at a point giving the value v required. 

It is interesting to note that as the 
object m~ves_ up. along OX to the 
lens the image moves away along 
OY, until, when the object is at B, 
the principal focus, the line BP is 
parallel to OY, indicating that the 
image is at infinity. As the object 
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approaches the lens still more the 
lines PC and OY intersect at D, 
below the horizontal, indicating that 
the image is now to be found on the 
same side of the lens as the object, 
and at a distance OD. 

That the diagram agrees with the 
equation (B), for example, is shown 
by the f.a.ct that by inspection 

v f = __L_ which is Newton's I n-J 
equation. 

By setting P at diffe~ent distances 
from O, along the bisector of the right 
angle YOX. the diagram can be used 
for lenses of different focal lengths. 

, 

,' 
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S P•IP~l[All)S 

POET RALL, a gardener in these 
parts, is my best friend. He 
tends a lord's garden, and lives 

in the shadow of a former Laureate's 
house. Perhaps he feels the Laureate's 
august presence still clipging about 
the place where he dwells and is 
influenced by it, for he is the sort of 
man who gains great respect among 
his equals. He has even written 
verses, in fact many verses, and that 
is why he is called " Poet." 

One evening recently, as Poet and 
I were walking in the village, we 
heard strange noises coming from the 
parlour of the "Blue Lion." So we 
turned in there, and as we entered 
we noticed that the noises came from 
a loud-speaker which the landlord, a 
sailor home from the sea, was tuning 
clumsily. We had hardly time to 
remark the exasperation with which 
he was doing t4is when George pushed 
in, the furrow clay still on his heels. 

., Hear you'm got a three-valver," 
he burst out. 

"Ay, George," said th~ landlord. 
"Here I You take over the wheel. 
She's answering me back an' I'll--" 

"Aw, see here," interrupted 
George, and he settled down to tune 
in adroitly. 

George-The Expert. 
George is an expert. He made 

nearly all the crystal sets in the 
village. and when they go wrong, 
which often happens, he puts them 
right at journeyman prices. By this 
means he has earned a great reputa
tion for wisdom in such things. He 
certainly tuned the " Blue Lion " set 
very dexterously, and just as Gaffer 
Randall and others came into the 
parlour the clamour of oscillations 
subsided, and a prima donna's voice 
emerged, clear and sweet. 

Gaffer Randall stopped short. 
Although he is very old and rather 
deaf, he heard the keen melodious 

BY 
(&arles Jones 

voice, and looked round in bewilder
ment. 

"Wheer bet' lady?" he asked. in 
his cracked voice. · 

" That be wireless," said George. 
" What l Speakin' right out ? Not 

in they pill-box things?" 
"Ay, theer he be. in yon trumpet." 
Gaffer gave the loud-speaker one 

disgusted glance, 
" 'Tis devil's ,vork," he said, 

"devil's work a singin' off a wire." 

................................................... : 
; i 
: WHAT does the average : 
: rustic think of wireless : 
i and television? We who i : . 
: live in cities, surrounded by : 
: all sorts of distractions, are : 
i apt to lose sight of the ! . . 
: point of view of the average : 
: countryman who never in : 
: his life has been •• further : 
: than Beckett's copse." In ·: : . 
: this interesting little. tale ; 
i our contributor gives us an ! 
i intimate glimpse of the i 
: rustic in the act of expres- : 
: sing his own ideas in his : 
: own way, in his own : . . 
: environment. : . . . . . . . . .. " .............. " ............................... . 

"Nay, shall I tell you what? " 
cried George. eager to mystify the 
old man. " Thet lady what's singin' 
is dead." 

" What did I tell ye, George ? 
'Tis devil's work ... skelingtons a
singin' off a wire." 

"You don't understand, Gaffer. 
'Tis only a gramophone record 
playin' in Lunnon. 'Tis science." 

The old man glowered fiercely. 
" Scy-ince ! " he ejac,:ulated, with 

scorn. "They spoilt the weather, 
they did. Look at the summers we'm 
had since they got scy-ince." 

George felt his reputation .was at 
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stake, and cast round in his mind for 
some slashing argument that would 
shatter the ignorance of such an old 
numskull. 

"Science does marvels, Gaffer," 
he said slowly. "See here, I warrant 
you an't heerd of the Lunnon professor 
who fed germs to a onion till t'were 
as big as my head." 

Gaffer Randall, glass in hand, cast 
him a scathing glance. 

" 'Twould be a swelled gurt onion, 
thet," he replied reflectively, and the 
cause of science dissolved in the 
heats of laughter. 

As the music went on, placid and 
sweet, Gaffer turned and spoke to 
Poet, who was sitting silent upon a 
bench beside me. 

"What d'you think of all this 
wireless, Poet? " he asked. "I says 
it ought not t' be." 

Poet smiled. 
" I was just wondering, Gaffer, 

what you will think when television 
comes--" 

" Tel--what ? "enquired George, 
sharply. 

" Television. The power to see 
far-off things as we hear them now. 
The chauffeur at the House showed me 
a paper in which it was told that such 
things have been done already." 

"How d'they do it? Megohms 
and things?." asked George. 

Television Next! 
" I do not know. It doesn't matter 

a lot-to me. What does matter," 
said Poet, passionately, " what does 
matter is that, as things are, men like 
you and me are hobbled to an ·acre, 
in a world full of glory. We see no 
further than Beckett's copse in a 
twelve-month . . I know what you 
think, George. That there's money 
in it. That isn't the scientist's spirit, 
my lad. Scientists aren't florin
.fiends, with one eye on the universe 
and the ,other on their pass-books. 
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Thank God they aren't, George. 
What matters is that another gift is 
to be given to ordinary men like us. 
Presently we shall see as well as we 
can now hear, by wireless. Think of 
that ! There are stranger things to 
be seen than we dream of in this 
village." 

" I a'nt heerd anything of it," said 
George, morosely though unabashed. 
" Wheer d'you get the gadgets ? " 

" I don't know, George. In any 
case, only simple things can be shown 
as yet. One thing I can tell you
television sets cannot be knocked up 
like crystal receivers." 

Gaffer pondered all this deeply. 
As his glass was refilled he fixed a 
thoughtful eye on Poet. 

" \Vhat sort of things will you be 
able to see ? "· he asked. 

" Well," said Poet, " I have often 
wondered what the Italian singers 
look like on the coloured stages at the 
opera, and how the great actors strut 
through a Shakespeare play. I have 
often wondered about the places 
spoken of in books- t he dunes of 
the Sahara ; the atolls of the southern 
seas. Before I am much older I shall 
see them, just as I saw a glacier on 
the pictures at Portnor. I've faith 
-faith in the work of science- - " 

" Ay I Ay I But can y' see persons 
at all ? " interrupted Gaffer. " Like 
you could hear the girl singin ' ? " 

" Oh, yes! Faces have been trans
mitted already. Oh, yes, that is 
already done." · 

" Well, I'd like t' see my old 
missus agen," said Gaffer. "But not 
with the speakin' part," he added. 

What a roar of laughter there was I 
Gaffer's wife had been dead these five 
years, but the simple old fellow 
thought that if a dead girl could _sing 
his dead wife could certainly reappear, 
and he said so straitly, giving us to 
nnderstand that it would be a much 
more desirable miracle. 

Hardly had this outburst subsided 
than the landlord's voice rang out : 
"Time, gen'men ! Time, gen'men I" 

The villagers departed, still talk
ing over the news, and some carried 
strange tales home to their waiting 
wives. 

Poet and I walked homeward 
together, and he was silent except for 
the usual quiet " Good-night " as he 
turned in at his cottage door, in the 
shade of the Laureate's homestead. 
I am sure that for him · the night 
was already filled with vagabonding 
mirages, and all the worldless wonder 
of the world was in his eye. 

Future Horrors 
B, NOEL SWANNE 

T ELEVISION is going to alter 
many things. I had a vivid 
dream last night, which was 

but a forecast of what the future will 
hold for many of us. I saw my own 
sitting-room, in which Marjorie and I 
were passing the evening. She was 
messing about as usual over some
thing or other, and I w_as working
also as usual. 

I am not quite certain what I was 
doing, but I think I was writing a 
review of the seventy-third book 
produced by Edgar Wallace that 
month. Not writing it exactly, but 
thinking ovr.r the wording. At least 
I was reading the book. 

Suddenly Marjorie stopped and 
glared at me, and things began in a 
very homely manner-

" You blithering fool! " she spat 
at me. 

"My dear!'' I expostulated. 
" What in the name of fortune 

I married you for I cannot imagine. 
It wasn't your money. It wasn't your 
beauty. I must have been mad." 

" Have been ? " I queried, feeling 
it was time I got one in somewhere. 
" When did you change ? " 

" There you are I " she snorted. 
" Insults I That is all your feeble 
mind can run to. Mother always 
said I was a fool." 

" Mothers are always right," I 
retorted. " But, anyway, what is 
the matter now? " 

"Look!" said Marjorie, waving a 
piece' of paper. · "Look I Here is 
the coal bill. What have you done 
with the money ? " 

" I have many calls to me~t." 
I protested. . 

" ~o you spent it on calls and 
meetings, did you ? It is me that 
has to face the coal man, not you." 

" It is I," I corrected her. 
" Never mind my grammar/' she 

snarled. " I had as good an educa
tion as you had. I did not get a 
scholarship over which I've done 
nothing but swank ever since, and 
I can speak plain English." 

"Plain enough-certainly," I agreed. 
"This sort of thing cannot go on. 

I will not continue to be the object 
of derision of my friends. Look at 
my clothes. You are too mean for 
anything." . 

" Look at mine," I countered. 
" I do," she replied, " and it gives 

me cold shivers down the back. 
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Despite the fact that in anything you 
would look a scarecrow, you might 
at least have the decency to keep 
your things free from grease and oil.•• 

Somehow I thought that things 
were becoming more bitter than . 
usual. Of course, in the privacy of 
the home, a man and his wife may be 
allowed to work off a little steam. 
Life is very trying, and when these 
little do's are over-well, that's that 
as it were. Certainly they never ar~ 
over until I have produced ·or 
promised to produce chocolates, 
theatre-tickets, hats or whatever was 
the real instigation o~ the" do." 

After au, an EnglishmaI1 is master 
in his own home-vote or no vote. 
He owes the bills.. I felt it was time 
I put my foot down. Slowly I 
lowered my book and raised my chin 
and stuck it forward. Marjorie met 
my glance with a frigid glare, but 
soon her eyes faltered and she 
stared over my head and her features 
underwent a change. A smile spread 
over her face, and she looked at me 
with that loving, meek glance so 
reminiscent of our courting days. 

"Darling, I think it was very 
good," she cooed softly, slowly and 
very distinctly. "It sounded very 
good anyhow. It was a ripping idea 
of yours to practise it in this way. 
Now, you know how it sounds. 
I should fancy the next a-ct will be 
very stirring." 

Frankly I was surprised. Sounded 
very well I Next act would be very 
stirring I What did the woman 
mean ? But, she had risen now and, 
smiling still, walked over to me, 
playfully ruffling my hair as she 
passed. Well, woman is a puzzle 
anyhow. I felt I had better say 
nothing. Evidently she had seen 
that I was not to be played with. 
After all a man is . . • . 

There was a click and a swish. 
"You blithering idiot," came Mar

jorie's voice from behind me. "You 
left both the screen and 'the receiver. 
on, and now the Jones's will have 
listened and seen all that, and if we 
are not the laughing stock of the 
neighbourhood to-morrow, it will be 
due · to my cleverness in trying to 
pass it ·off as a rehearsal of one of 
your silly plays. You one-eyed--"· 

Fortunately, I woke up just then, · 
to find that I was not in our sitting
room. I was seated in a comfortable 
armchair in the corner of the televis
ion broadcasting s~clio, and I had 
fallen asleep whilst a.waiting my tum 
on the programme. · 
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Bridging Space 
(Part VI) 

By JOHN WISEMAN 
bi this, the si,::th of our contributor's series of articles in which the fundamental principles_ of _el~ctricity 
and wireless are being explained, the function of a thermionic valve in an oscillating _circuit _is f!elly 
d.escribed. It i's shown that the valve is an "impulse timer," which keeps tlte electrical oscillations 

steadily and regttlarly sierging to and fro throiegh the circuit. 

EVERY one who has been 
following this series must by 
now have realised that in order 

to appreciate exactly what happens 
when signals are broadcast into space 
it is essential to study all the inter
mediate stages. No one can run 
before he can walk, and on the same 
lines no recnrit to the ranks of 
television can expect to picture how 
space is annihilated by wireless 
~als unless he becomes familiarised 
with all the contributory factors in 
this scheme. That is why we have 
traced our steps slowly but thoroughly 
to the point where we are in a position 
to unravel whatever mystery is 
attached to the functioning of a valve 
as far as generating oscillations is 
concerned. 

Strictly speaking, the valve itself 
does not generate oscillations. The 
oscillations take place in the closed 
oscillatory circuit, but the valve, in 
conjunction with its associated 
apparatus, has the property, provided 
certain conditions are satisfied, of 
regulating the energy in the whole 
circuit, so that the oscillations, once 
start;ed, are maintained; that is, it 
acts as an impulse timer. 

What Happens. 
For the purposes of explanation, 

let the valve be connected up as in 
Fig. I, the magnetic coupling between 
the coil L1 of the oscillatory circuit 
,ltuated in the grid lead, and the 
coil L1 in the plate lead being vari
able. Set the L1C 1 circuit oscillat
ing-switching on the valve is suffi
cient to do this-and let us examine 
what happens. 

Immediately this varying current 
starts to flow there is produced 
across the extremities of the coil L1 
an electromotive force (E.M.F.) or 
TOltage. This is known as_a self-

induced E.M.F., and is a character
istic produced in any coil which has 
a varying current flowing through its 
winding, it being the outcome of 
electrical inertia, or the tendency of 
the coil to prevent sudden current 
changes taking place. Now, as we 
saw last month, if we ·have any 
voltage changes impressed upon the 
grid of a valve we shall cause a 
change of current in the plate circuit. 

, The magnitude and exact nature of 
the change will depend upon the 
normal working conditions of the 
valve as determined by the values 
of - the filament, grid and plate 
voltages. 

A Plate:~current Change. 
Assuming that the valve charac

teristic of Fig. 2 is drawn for I hese 
conditions and O is the initial grid 
volt point, then the line OP gives the 
average plate current of the valve. 
The !voltage change fo1 · one comp~ete 

A Arpup of typical 
n!celvlnC valves. 
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cycle.produced on the grid by the self
induced E.M.F. is shown dotted at 
the bottom, and it will be appreciated 
that this alteration of grid volts from 
0 to A, A to B, and finally from B 
to O will produce the plate current 
change from AC to BD as indicated 
by the dotted curve on the right-hand 
side of the diagram. 

The original oscillating current in 
the grid circuit has therefore produced 
a similar current change in the plate 
circuit, the actual current change 
being of the same. frequency, but 
greater in magnitude than that in the 
grid circuit owing to the amplification 
of the valve. Of course, this new -
current change in - the plate circuit 
must flow through the coil L2, and, 
as we have seen before, this produces 
magnetic lines of force in that coil. 
Now, if we arrange for L 2 to be 
near L1 the lines of force .from L 2 
will link the coil L1 and, as other 
articles in this series ~have proved, 

, 
! 

l. 
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c, 

FIC, 1 .-A simple form ol oscillotory circuit, 

this will re-introduce another voltage 
into the coil L1• 

r , 
I ' 

Imparting blows to the weight at the 
bottom of its swing, but in the oppo
site direction to the weight's move
ment, see Fig. 3A, will quickly bring 
it to rest. If the blows are given in 
the same direction as the weight's 
movement, however, Fig. 38, then 
the weight will continue to swing 
Wliformly. The magnitude of the 
blow will determine the extent of the 
swing, small blows producing small 
oscillations, while heavier blows will 
cause large oscillations. 

In the electrical sense this is 
precisely what can happen with our 
Fig. I valve circuit. The re-introduc
tion of a voltage into the coil of the 
oscillatory circuit is equivalent to a 
blow, and by ensuring that the phase 
of the magnetic coupling between the 
two coils is in the correct sense, then 

the energy blow 
imparted by this 
re-introduced vol-

I ' 
I \ 

tage energy will help 
to overcome the loss 
of energy in the 
oscillating circuit. 
The magnitude of 
the voltage imparted 
to the coil L1 will 
depend upon the 
degree of coupling 

' ......... . ' ' ·, 
' ' ' ' I , . ~ r .. 

I I 
; 
I 
I 

I 
~ 

FIC, 2.-A typlcol vnl ve chn1"11cterlstlc curve, 
sbo,vinC tbe reloUonsblp between on osclllnllnC 
Crld voltnCe and tbe correspondlnC oscllllltJnC 

plote current. 

What We Require. 
Provided certain conditions are 

satisfied, this is just the state ·. of 
affairs that we require. Left to 
itself, the L1C1 circuit will dissipate 
all the energy produced by its own 
oscillations, and these oscillations will 
die down .- quite rapidly, This re
introduction of another voltage into 
the grid coil L1 has altered matters, 
however. 

betw'een L1 and L 2, 

that is, the closer 
the coils are to
gether the larger 
the magnitude of 
the induced voltage. 

An Energy 
Reimbursement. 

It should be easy 
to appreciate, there
fore, that it is pas-

I 

:A 
,. 
I 
I 

~ - I 
~ ..... ___ ,l - . -- ' ---(.!-\~ 
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sible to reimburse this oscillatory 
circuit with energy sufficient to com
pensate for that lost by the current 
oscillating. Indeed, with the coupling 
fairly tight (coils fairly close), more 
energy can be given back to the coil 
L1 than it actually loses, and if this 
happens the oscillations will increase 
in magnitude quite apart from being 
maintained. The timing of these blows 
is automatically governed by the cur
rent itself, for obviously the current 
changes in the plate circuit are 

FIC, 4.-Tbe form of osclllatlnC drc:u.lt which It 
Is more usulLI to employ in wireless tram• 

milters. 

identical in frequency to those in the 
grid circuit. 

Thus we see how close is the 
analogy between this electrical circuit 
and the previously quotedmechanical_ 
analogies-the actual timing of the 
impulses is accomplished by the 
moving current itself. At first sight 
one would imagine that surely we have 
here the nucleus of the scientist's age
long dream-perpetual motion in the 

I 
I 
18 
I 
I 
I 
I 
I 
I -----, ,,1., __ .,,,,, 

-:-\- -,-
~'-✓ 81.ow 
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Supposing you suspend a weight on 
a piece of string and set this swinging , 
and then strike the weight with the 
hand-what happens ? A number of 
haphazard blows will inevitably cause 
erratic swinging, but properly timed 

· blows can do one of two things. - - - -- -· FfQ, 3,_:A aJrqpJo ~o&f of tbe "lmpulse-timla& .. actiOD ol a valft. 

I 
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electrical sense. This is not the case, 
however, for although energy is 
certainly given to the oscillating 
circuit, it is derived actually from 
the source of power in the plate 
circuit,. namely, H.T. batteries or 
D .C. generator, as the case may be. 

Notice the resemblance between our 

r 1$'. 5.-0scill<>eropb record of plate current 
ud osdllator; circuit current "'hen \-alve Is 

Just oscillaunc. 

violin analogy whereby the muscles of 
the ann are a source of continuous 
power in exactly the same way as our 
battery is a source of continuous 
power. It is the reactions in the 
circuit itself that virtually change the 
continuous supply of energy to 
properly timed impulses of energy. 

Handling the Power. 
There are, of course, other con

siderations which enter into the 
question of an oscillating valve., but 
the facts just enunciated in simple 
language constitute the foundation of 
the " modus operandi." The actual 
amount of power generated in the 
circuit shown in Fig. I is obviously 
quite small, and in the majority of 
the valve transmitters the oscillating 
circuit is situated in the plate circuit 
of the valve as indicated diagram
matically in Fig. 4. The action, 
however, is very similar to that just 
described. 

Another important fact governing 
the power generated is the amount of 
power that can be handled by the 
valve itself. Obviously the small 
valves illustrated in the group shown 
in one of the accompanying illustra
tions will deal only with fractions of 
a watt (unit of power). The design 
of the valve has to be altered radically 
as can be seen by comparing this 
photograph "ith those illustrating a 
Mullard water-cooled valve which has 
an output rating of 20 kilowatts and 
a modulating valve \\ith I-kilowatt 
plate dissipation. The working prin
ciples remain the same in spite of the 
large powers handled ; and, after all, 

it is principles that matter most to us 
in a series of articles of this nature. 

Seeing is Believing. 
To understand exactly what is 

A 20 kw. Mullard water-cooled tra.osmltUnll 
valve. 

happening when we are generating 
oscillations which are maintained at 
a consta.pt amplitude, and whose 
frequency is a function of the elec
trical constants of the coil and 
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condenser in the oscillatory circuit, 
readers have had to draw a mental 
picture, this being made easier by 
the citing of everyday mechanical 
analogies which can be se1m. If we · 
could only see the currents oscillat
ing in both the L1C1 circuit and in the 
plate circuit of the valve, it is certain 
that the impression made on the mind 
would be more lasting. There are 
instruments which enable this to be 
effected, and these are known as 
oscillographs. They enable the cur
rent and voltage variations in a 
circuit to be observed on a screen, or, 
alternatively, a photographic record 
may be secured. This, of course, is 
provided that the frequency of the cur
rent and voltage variations is within 
the capabilities of the instrument. 

Those osciUographs, based on gal
vanometer principles, have a fre
quency limit of about 300 cycles per 
second, but the cathode ray models 
operate at almost any frequency. The 
two photographs of curves shown in 
Figs. 5 and 6 were obtained with a 
specially designed low-frequency oscil
lator and are of great interest in view 
of our study of the oscillating valve. 

Photographic Records. 
Examining the first of these two 

photographs (Fig. 5), we have two 
oscillating currents of constant ampli
tude and identical frequencies. The 
larger amplitude curve is the actual 
current in the oscillatory circuit when 
the connections are as Fig. 4, while the 
smaller amplitude curve illustrates 
the plate current variations. 

FIQ. 6.-0scllloerapb record of plate current 
a.ad oscillatory circuit current when coupUDC 

Js tlCbt. 

It will be remembered that the 
greater the coupling between the 
coils L1 and L2 the greater was the· 
magnitude of the oscillatory current, · 
and this is borne out in the second' 
phot~graph (Fig. 6 ). The increased 
amplitude of the oscillatory current 
curve was brought about entirely· 
by the tighter · magnetic coupling 
between the two coils. · 
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NOW, THIS IS TELEVISION! 
By Dr. ALFRED GRADENWITZ 

§§ In oiir last issue we published an article by Dr. Frank Warschauer, describing television demonstrations 

§ 
given at the Berlin Radio Exhibition by M ihaly and Dr. Karolils. Dr. Gradenwitz has also seen demon-
strations of the Nlihaly and Karo/us apparat1,s, and in the following article he compares the results of 

§ these two systems with what he has seen demonstrated in Lo11don by. Baird. Dr. Gradmwitz is very well 
§ known in this country, in many European countries and in the United States as a writer on scientific 
§ subjects. It is of interest to note also that the earliest trace we ca1i find of the use of the word Television 

is in an arUcle of his published in France as Jar back as 1904. Ever since that date Dr. Gradenwitz has 
§§ followed television devclopme11ts with a very keen interest. Considerable importance and interest, therefore, 

attaches to the following article. 
§ § 
~~~IG:"IIG:"l~~IG:"l~~~~~~~~~~~~~~~~~~~~l.:?I~~~~~~~~~~~~-

W HEN, about a year ago, I 
came to London on a short 
visit, mainly with a view to 

studying at first hand the Baird 
system of television, I occasionally 
amused myself by asking people with 
whom I came in contact whether 
they had ever heard of television. In 
most cases I received negative replies, 
which gave me a welcome chance to 
deliver an impromptu speech on the 
subject. 

I am now in London again on the 
same errand, and whenever I ask 
similar questions people seem to have 
become much wiser and know what 
I am talking about, and require no 
lengthy explanation to understand. 
In fact, television seems to have 
become a household word. 

What is Television ? 

However, did I myself know what 
television actually was? Of course, 
I have always been familiar with 
what it was supposed to be, and what 
it was supposed to become, but I 
never before met the real thing 
in such complete and perfect 
detail. Many a time I have thought 
it was actually television that I was 
being shown. For instance, what l\fr. 
Baird demonstrated last year well 
deserved that name, and in spite of 
unavoidable imperfections, it not 
only held promises for the future, but 
had already achieved something 
tangible and valuable. · 

At the recent Radio Exhibition in 
Berlin this year I was given the 
opportunity to examine very closely 
the apparatus demonstrated by 

· Mihaly and by Dr. Karolus of the 
Tele{Wtken Company-the great 
German wireless concern of which 

much has been heard. Both Mihaly 
and Karolus merely transmitted 
lantern slides, and Mihaly some
times sent the shadow of a pair 
of scissors ; these transmissions 
were only shadowgraphs. Mr. 
Baird has given me an equal oppor
tunity of examining his system 
of television, and as a result of 
my examination I say that now 
for the first time I have witnessed· 
true television. I have seen the 
image of a living face with detail, 
both by wire and by wireless. 
Unquestionably the Baird system 
is immensely in advance of any 
system on the Continent. 

I had, of course, expected to find 

television greatly improved since I 
was here last•year ; I expected better 
definition and more detail, but I was 
not prepared to see the progress that 
has actually been made. The same 
persons with whom I had been con
versing a few minutes earlier, one 
after the other appeared on the 
screen with an amazing truth ·to life, 
a remarkable clearness, and an 
astoW1ding wealth of detail enabling, 
for instance, an outline of finger-nails, 
the smoke of their cigarettes, and 
even the lines on their faces to be seen 
distinctly. 

The most wonderful effect of all, 
however, was an unexpected plastic 
effect endowing the figure on the 

Mr. Baird demonstratlnQ televldoa by wlnlna to Dr. Gnukllwita <-•>• 



screen with an almost uncannily life
like appearance. The image was 
almost stereoscopic, although not 
deliberately designed to be so in the 
case of the apparatus I was examin
ing. Last, but not least, I was greatly 
impressed by the perfect combination 
of sight and sound which was bound 
to enhance t11e illusion. 

I think the simultaneous reproduc
tion of voice and vision mutually 
assist each other. While one looks at 
the image the loud speaker seems more 
perfect. When listening to the loud 
speaker the visual effects of television 
are even better appreciated. 

Nor should the fact be overlooked 
that only a commercial apparatus was 
being demonstrated this tinle. Every
thing had definitely outgrown the 
experimental stage and was in a 
form which could safely be put 
in the hands of the wireless 
amateur or the man in the street. 
In Gennany every encouragement is 
being given to research workers in 
television. In fact, one reason for 
my visit to London is because the 
German Post Office is at present 
negotiating for the purchase of 
the German rights in the Mihaly 
system with a view to incorporating 
television broadcasting with the 
existing sound broadcasting service. 

" I am amazed." 
In view of this fact I am amazed 

at the attitude of the British Broad
casting Corporation. I have learned 
with interest that steps are being 
taken to transmit English sound and 
sight programmes from the Continent. 
This, of course, can be done very 
readily from existing stations without 
in any way interfering with .the 
present wavelength arrangements, 
but it seems to me extraordinary 
that a British invention should be 
unable to obtain facilities for its 
development in the country of its 
birth. However, I feel sure that this 
state of affairs will only be transitory, 
because the British authorities are 
certain very soon to appreciate the 
value of television. 

There is no languaie in sight. 
Television broadcasting, unlike speech 
broadcasting, is truly international 
because a face is just as thoroughly 
recognisable to a German whether it 
be an English face, a French face or 
a Dutch face. And that, I think, is 
one of the greatest powers that tele
vision possesses, being capable as it 
is of bridging frontiers and bringing 
the nations of the world . closer to-

. \ TELEVISION 

Dr. Gradem\itz seated before the televisor In the ne,v Baird studios. StnndlnC behind 
Dr. Gradenwltz Is Lord.AnCus Kennedy, Vice-President or the Television Society. 

gether than ever before. Those who 
in the near future will be wont to 
see men and women of all nations 
appearing on the television screen 
will not be inclined to nourish 
unfriendly feelings against 
.foreigners; and there will be a 
sounder basis than ever before in the 
past for mutual understanding and 
goodwill. 

Incidentally, I may point out that 
here is one reason why the" Talkies," 
as you call them over here, will never 
supersede the silent film. Silent 
films are international, whereas the 
" Talkies" are limited to the country 
in whose language they speak. 

But I am not here to criticise the 
latest film invention. · I am here to 
investigate the Baird system of tele
vision, the importance of which does 
not appear to be recognised, and I am 
truly amazed at what I have seen. 
There is an immense future for this 
invention. At the same time televi
sion will prove an invaluable adjunct 
to wireless broadcasting by adding 
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visual perception to sound received 
by the ear. An educational lecture 
delivered by a person visible on the 
screen and accompanying his or her 
words with appropriate gestures and 
effects will impress far more, and 
produce a far more lasting effect than 
broadcasting which appeals to the ear 
alone. Such a combination will, in 
fact, be an almost perfect substitute 
for the actual presence of the lecturer 
or orator. A singer, actor, or 
comedian, seen as well as heard,· 
will impress a radio audience 
much more profoundly than the 
same person perceived only by 
the sense of hearing. This is 
particularly so in the case of 
broadcast humour. 

Mankind has ever been intent on 
freeing itself of the fetters of space ' 
and time. In fact, much of the 
progress of human civilisation is the 
direct or indirect outcome of those 
endeavours. I believe television to 
be the crowning step of the efforts of 
humanity to annihilate space and time. 
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'Light: The ·Essential of Television 
Part IV. 

By . CYRJL SYLVESTER, A.M.I.E.E., A.M.I. Mech. E. 
Light is one of the most important factors in connection with television,, and one 
which must be carefully studied by all serious students of television. The principles 
and nature of light are by no means so widely known and 'tinderstood as one would 
anticipate, and in this series of articles oztr contributor is _elaborating them month 

by month. 

IT is an established fact that all 
objects are seen by virtue of the 
light which is reflected from them. 

In ordinary television, therefore (not 
<:olour televi~ion), every object which 
goes to make up a sce:ie, stationary or 
moving, m.Ly be considered as a hght 
source. A scene to be broadcast, 
therefore, may be said to consist of a 
number of light sources, a number of 
luminous bodies from which eman
ates reflected light, light obtained 
either from the sun in normal day
light or from some form of gas-fil~ed 
lamp in artificial light. I am usmg 
a broad term when I say some form 
of gas-filled lamp. A mercury_ va~our 
lamp is a gas-filled lamp ; 1t gives 
better results, for some purposes, 
than incandescent lamps with tung
sten filaments, or the -so-called arti
ficial daylight lamps. 

I pointed out in my last article 
(November issue) that_ materials of 
different colours have different reflec
tion factors. All objects in a scene 
are coloured so that, although all 
receive light of the same inten~ity, 
the intensity of the reflected light 
depends upon the reflection factor of 
the material. This holds good for 
stationary objects only since, with 
moving objects of a flexible character, 
the reflection factor of a piece of 
material may vary, but only because 
the light incident upoi:i it va~ies, an~ 
this with a constant light source. 

Effect of Light on Coloured 
Materials. 

To make this quite clear let us . 
consider for a moment the effect of 
various intensities of light upon 
various coloured materials. I am 
including black as a colour, although 
it is seen only in contradistinction with 

' 

other colours. In a garden, under 
natural daylight of fairly high inten
sity, every colour of flowers and 
foliage can be identified. Even 

s 

----- ----
L. 

..-c 

Fill, I .-How the cdtc ol 11 screen 11cts os IUl 
11ntle ol cut•olt lor ll!lbt roys. 

various shades of green can be deter
mined. When daylight commences 
to fade, however, one colour after 
another appears to change. Red 
appears black when very little differ
ence is detected in light green ; when 
green disappears light browns and 
yellows can be seen and, when these 
become black, white can generally . 
be identified as something of a light 
character. 

In normal daylight a person wear
ing a dress of some coloured material, 
in moving about, causes the material 
to form into· intermittent folds. The 
folds are distinctly seen by their 
variation in colour, by the effect of 
light and shade: The colour varies 
in shade from the brightness of the 
material under the highest intensity 
of light to the lower intensities of 

. light which produce the shade. This 
is due to a combination of direct and 
reflected light. 
· If a light source, L (Fig. I), were 
located in a room the interior of which 
was . painted dead black, and a 
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screen, S, were placed across a por
tion of the room, the edge of the 
screen would act as an angle of cut
off for the light rays: and the space 
indicated by the dotted lines would 
be in complete darkness. The shadow 
would vary in size according to the 
position of L. That is, if the light 
source were moved to the position 
indicated in Fig. 2 the shadow area 
would be less, although, as before, .the 
density would be the same. 

Effect of Dead Black. 
If it were possible to obtain a pure 

dead black with zero reflection factor, 
the shadow could not be identified as 

, being apart from the walls of the 
room, that is, by looking into the 
shadow. A piece of white paper on 
the light source side of the screen 
would, in conjunction with black, 
represent the extreme contrasts in 
reflection factors, yet the paper when 
taken behind the screen would dis
appear ; this because the light ,ays 
from the screen are intercepted and 
the whole o~ the light upon the walls 
is absorbed. 

In the case ol the dress of coloured 
material that I have quoted the folds 

.s 

- ... ... 1 --
Fl&• :11,-Alterllla area or 11wl11w by mt1YID8 , 
· il8bt source, L. 
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are seen, first, by virtue of the fact 
~ta certain amount of direct light 
JS intercepted, and because a certain 
~ount of reflected light tends to 
lighten what would otherwise be 
dense shadows. Let us consider Fig. 3 
for a moment. 

Ot. 
PfC, 3 .-Elfect ol • fold in material. 

Here we have a fold of material 
(say red) upon which light rays from 
the source L are projected. The rays 
represented by the dotted lines are 
~t«:1"cepted by the folds. The rays, 
mdica.ted by the full lines, strike the 
material at points beyond the fold, so 
that some of them are reflected into 
what would be darkness. It is this 
reflected light which gives a gradual 
effect of light and shade. The 
brightest red is seen at the points 
where the direct light meets the 
material ; this is because the whole 
of the other colours in the spectrum 
are absorbed. The darker shade of 
red is seen because reflected light 
(and this is very important) loses 
some of its qualities and in'8nsity 
through reflection. 

With simple reflection, such as 
11·ould be obtained when a light ray 
strikes a polished surface (not a 
mirrored surface), the quantity of 
light reflected would be about go per 
cent. of the quantity striking the 
surface. The rays from a surface 
like polished silver would not be 
distorted or refracted; it is in refrac
tion that most of the intensity is lost. 

/ 
v 

Pia. ,.-RaJ' fll U ... t llldldltl • pollsbed •udace. 

1bis brings us to the fact that light 
rays behave differently when reflected 
from different kinds of surfaces. 

I have above made distinction 
.between a Polished surface and a 
mfr101ed surlace. The difference can 
9 .118D upon consideration of Fjg. 4. 
:tin-a Jiillt ray is illustrated follow-

ing the direction of the arrows. The 
ray strikes the surface and it immedi
ately becomes split up into two or 
more parts. .Assuming' two parts, 
one ray would be reflected from the 
surface of the glass, and the other 
would pass through the glass and, 
striking the silver at the back of the 
glass, be reflected through the glass 
into space again. The direction of the 
ray is constant through the air, but, 
after being split, the direction of the 
ray through the glass is altered ; in 
other words it is refracted. The two 
rays, however, after reflection and 
refraction, follow different paths, but 
the paths are parallel. 

Splitting· up Light. 
The intensity of the second ray 

cannot be equal to that of the tray 
which is reflected from the surface of 
the glass. This is because the effect 
?f refraction is to split up the rays 
mto the various colours which go to 
~ake up the spectrum of the original 
light ray. The amount of refraction 
depends upon the thickness of the 
glass and its shape. 
. Refraction, in the form of produc
mg the spectrum, can be readily 
demonstrated by several simple 
methods. The most simple form is, 
P:rhaps, that adopted by a boy when, 
with an ordinary glass mirror, he 
re-directs light from the sun into any 
comparatively dark space. The light 
rays fr9m the mirror are projected in 
the form of a beam ; the bei:1,m will, 
as a whole, be divergent so that if 
the mirror is some distance from the 
object upon which the beam is pro
jected the latter will be much larger 
in area than the mirror surface. If the 
disc of light from the beam is 
examined it will be found that, round 
the edge, the colours of the spectrum 
from red to violet can be seen. 

Obtaining a Spectrum. 
Another method, and one which is 

demonstrated in almost every room 
in which is fitted a mirror with 
bevelled edges, is shown in Fig. 5. 
A light ray strikes the back of the 
mirror near the edge and passes 
through the edge into space. The 
bevelled edge is in a different plane to 
the s°1!ace of the mirror proper ; the 
effect lS therefore more like th'at 
produced when obtaining the spectrum 
colours through the medium of a 
prism. (This has been dealt with by 
another writer in this journal.) In 
mirrors which have a deep bevel the 
spectrum can be seen upon the wall, · 
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or, better still, upon a sheet of white 
paper placed in such a position as to 
intercept it. 

It has been shown that light rays 
from polished or mirrored surfaces are 
reflected in the form of a beam. This 
is not the case with matt reflecting 
surfaces. In one case the reflection 
is known as direct reflection ; in the 

Fig. 5.-Elled or rny of light passing through 
. I.be bevel of a mirror. 

other it is termed spread reflection. 
Fig. 6 will illustrate the latter. 
- The surf ace, which for our purpose 
may be compared with a piece of 
white blotting paper, is compara
tively rough, so that many reflecting 
surfaces are presented to the light 
rays. It has been shown that the 
angle of incidence is equal to the 
angle of reflection, so that, since the 
reflecting surfaces are not in the same 
plane, the reflected rays will radiate 
in all directions from the point of 
contact on the reflecting surface. 

A clear understanding of this in 
television, is important since \he 
reflected lig~t is diffused light. Light 
of a well-diffused character, especi
ally when it is derived from artificial 
light sources, has the effect of destroy-

-ing shadows. And shadows of the 
right quality are essential to produce 
that effect of light and shade which 
~nab!~ objects, and beings, to be seen 
m their three dimensions. In tele
vision many settings will be broadcast 
under ~ificial light, so that, in the 
producti_on of perfect pictures, where 
the set~mgs are of a high reflection 
f~ctor! it m~y b_e necessary to instal 
directional lighting at certain points 

Pia. 6,-Form of rcftectlon from • matt aurfa.ce. 

in order that soft shadows may be 
emphasised. ·In scenes and settings 
broadcast under normal daylight, 
~here refraction has been too great, 
it may also be necessary to correct for 
~e loss of colour in the normal 
spectrum. 

(To be continued.) 
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The Television Society 
Report of Opening Meeting, 1928-29 Session 

T HE first meeting of the winter 
session of the Television 
Society was held on Tuesday, 

November 6th, at the Engineers' 
Club, Leicester Square. 

DR. CLARENCE TIERNEY presided, 
and the lecturer was llfajor Church, 
M.C., B.Sc. , who spoke on " Science 
and Social Progress." 

Dr. Tierney, opening the meeting, 
said tha t since they had last met they 
had had to record the loss of their 
President, the late Lord Haldane. 
No one realised as well as the 
Executive what that loss really meant 
to the Society and to the advancement 
of science. Lord Haldane had always 
supported those who engaged them
selves on scientific research simply 
for the love of the work. 

In Memoriam. 
The condolence of the Society 

with Lord Haldane's relatives had 
already been expressed,.ond graciously 
acknowledged. 

The Society also had suffered 
another loss in the death of Sir James 
Percy, their Vice-President, who died 
very suddenly about a week ago. He 
was keenly interested in the develop
ment of the Society and all that it 
stood for. 

The secretaries had already' ·com
municated with Sir James's relatives 
informing them on behalf of the 
Society of the members' sincere 
sympathy and regret. 

To succeed Lord Haldane as 
President, Professor J . A, 
Fleming, M.A., D.Sc., F.R.S., 
had been nominated-a selection 
which he felt sure would be very 
acceptable to all of them. His name 
in connection with wireless was ,too 
well known to need any further 
recommendation. Professor Fleming 
was very keenly interested in. the 

Society and the possibilities of the 
practical application of television. 

Two of the first words Professor 
Fleming had used recently when 
they were together discussing 
television were that he was 
" quite satisfied." 

When a man with considerable 
and sound judgment-and they must 
not forget that Professor Fleming was 
identified with wireless from the 

Dr, J, A. Flemlng, F.R.S., who succeeds the 
hue Lord H11ldlllle as President of the TelevlsJoa 

Society. 

earliest days-when such a man said 
he was quite satisfied, they could take 
courage and go on with their experi
ments and not attach too much . 
importance to any little hindrances 
that might be put in the way by 
" authorities " or others. 

. He was sure they would all 
enthusiastically welcome Professor 
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Fleming's acceptance of the Presi
dency. 

For the Vice-Presidency he had 
pleasure in announcing that Lord 
Angus Kennedy had consented to fill 
the position. 

There was another matter which 
he was sure would give them satis
faction. 

One had heard a lot about tele
vision, and some of them knew 
something about it, but at the same 
time there were many members who 
had not had an opportunity of seeing 
these things. 

Accordingly, in order that there 
might be an opportunity afforded to 
members of seeing a practical demon
stration of the present development 
of the art-and he could assure them 
it was very far advanced-the secre
taries bad been in communication 
with the Baird Television Develop
ment Company with a view to getting 
them to place a receiver at the disposal 
of the Society for the reception, by 
wireless, of a television transmission. 

Television Demonstrations for 
Members. 

A very cordial reply had been 
received from the Company granting 
the loan of a receiver, and, if need be, 
the services of the Company's engi
neers at the transmitting station. 

It was hoped that a receiver 
would be installed at the Engi
neers' Club, so that a demonstra
tion could be given at the con
clusion of the next meetint of the 
Society on Dec. 4th. 

Their best thanks as a Society were 
due to the Baird Company for the 
way in which they had responded to 
the request for a loan of a receiver. 

There was one other matter. 
Membership badges were now avail
able and could be purchase~ from the 



DECEMBER 1928 

secretaries by those who had paid 
their subscriptions. Admission to the 
next meeting of the Society would be 
by badge, and members would not 
have to sign, as they had had to do 
that night. 

Introducing Major Church, Dr. 
Tierney said that the subject of 
science and social progress was so 
closely linked \\ith our everyday life 
that no one needed any assurance that 
they were ,·cry intimately related. 
Conditions of civilisation to-day were 
such that withrut science civilisation 
could not possibly exist. 

Majoi:: Church was intimately asso
ciated not only ,,ith science, b~t also 
with social conditions. There could 
be no more competent exponent of 
the subject than he. 

Non-Political. 
MAJOR CHURCH,in the course of his 

introductory remarks, said he had 
not called his lecture " The Science 
of Social Progress " because he 
thought some of them might think 
he was going to deal with the progress 
of the Labour Party based on the 
progress of science ; but he did not 
think the Labour Party had any 
greater leanings towards science than 
any of the other political parties. Its 
attitude towards science was the same 
as that of other parties. He explained 
this because they might imagine that 
because he was a scientific worker he 
was in the Labour Party. One's 
political feeling was not based nor
mally on one's profession or activities. 
It was not his intention to deal 
specifically with social progress. 

He regarded progress as something 
which came from the mind rather than 
something which was determined by 
material things, and so he suggested 
that the progress of civilisatic:m was 
not a uniform drift towards better 
things. We could none of .us look 
back on the last twenty years and say 
that scfence had been used to foster 
the greatest amount of progress. If 
science had been used it had not been 
used to the best advantage. On the 
other band we could not attribute to 
science many of the difficulties with 
which the world was confronted at 
present. 

Jeremiahs and Pessimists. 
There were Jeremiahs and pessi

mists in our midst who regarded each 
new scientific discovery with dismay 
-it complicated still further an 
already complicated existence-the 
task of acquiring an understanding of 

the environment of man in so-called 
civilised communities called for too 
great a mental effort. The alternative 
to complete understanding was un
thinking acceptance--0r an attempt 
to understand a part. We were not 
yet near a great synthesis of know
ledge-with consequent simplifica
tion. We were not within measurable 
distance of applying the scientific 
attitude of mind to the solution of 
the economic, social and political 
problems confronting us. • Familiarity 
with the triumphs of science had not 
yet brought statesmen and rulers to 
consider its possible applications to 
statecraft. 

The true scientist believed that the 
habit of thought inculcated by a study 

'Ibe late Sir James Percy, D.L., .J.P., whose 
recent sadden death deprived the Society of 

, Its Vice-President. · 

of science mad~ for progress. But he 
did not regard progress necessarily as 
merely mastery over nature, the 
harnessing of natural forces, the 
substitution of an age of plenty for an 
age of scarcity, the raising of the 
material standard of living. Neither 
did be believe that science was the 
essential precursor of the age of 
reason. For science was unreason
able-it refused to regard anything as 
fixed for all time-it was the apostle 
of change. 

Progress bad been defined in 
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J. B. M. Haldan'e•s "Diedalus" as 
" Man's gradual conquest. :fj.rst of 
space arid time, then of matter as 
such, then of his own body and those 
of other living beings, and finally the 
subjugation of the dark and evil 
elements in his own soul." Science 
built on its past but refused to be 
chained to historical determinism. 
It refused to be chained to any doc
trine, to any particular code of ethics. 
It visualised life dynamically, not 
statically. It proved the infinitesi- ~ 
mally small and the infinitely great, 
the atom and the stellar universe. It 
strove to find harmony in all things 
organic and inorganic. 

The one categorical imperative 
which it recognised was the urge 
towards greater knowledge, the free
ing of man's energies for the develop
ment of his imagination. It was the 
environment of men's minds with 
which science should be mainly con
cerned. The utilisation of the dis
coveries of science by the multit-ude 
without any understanding of the 
,vork upon which they were based was 
fatal to real progress. Acceptance 
without wonder tended inevitably 
towards the decay of the principal 
function of man- the exercise of his 
creative instincts. 

" Conscious Be~innin~s of 
Science." 

Time would not permit of a refer
ence to the conscious beginnings of 
science. To deal with our own 
generation- the greatest of modern 
scientists was undoubtedly Michael 
Faraday; the son of a blacksmith and 
a farmer's daughter, born in a London 
slum and apprenticed to a book
binder, before the urge of science took 
~im to Humphry Davy as a humble 
supplicant for the most humble post 
that could be offered him in Davy's 
laboratory in the Royal Institution. 

Faraday was the greatest experi
mental philosopher the world had 
ever seen. Synthetic dyes were based 
on his discovery of benzol. The 
chemical and metallurgical industry 
owed an incalulable debt to his work 
on electro - chemical equivalents
while electro-magnetis"m and all that 
that meant was based on his labour&. 
His demonstration of_electro-magnetic 
induction inspired Clerk Maxwell's 
brilliant mathematical work~ which 
in tum opened up the field of research 
with which we were now so familiar, 

_ and upon which most of the work of 
J. L. B. Haldane was based. 
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Jealousy and Discouragement. 
Faraday did this in the · face of 

~very kind of discouragem~nt, the 
Jealousy of the less-favoured mtellec
tuals of his time, even of his patron 
Humphry Davy, who prevented his 
receiving the F.R.S. for years. 

He mentioned Faraday because 
that brought his survey up to the 
present day, and because there was a 
similarity between the fight Faraday 
had in his day for recognition for his 
work and the fight that was going on 
at the present time. 

At present we had men not undis
tinguished in science definitely doing 
their utmost to discourage what they 
considered was a mere spark of 
progress. We had, too, the example 
of leading statesmen who were 
indifferent to the possibilities of a 
marvellous invention. 

"What is the Use of it ?." 

Mr. Gladstone, when he visited the 
Royal Institution, was shown Fara
day's first experiments-his early 
ones with the iron ring and the coil
and was shown a spark, is said to 
have remarked : " What is the use 
of it ? " 

Faraday's reply was : " You will 
be able to tax it some day." 

A dj~tinguished lady of the time 
also visited Faraday, looked at his 
various " toys " as she thought them, 
and said: "Yes, but, Mr. Faraday, 
what is the use of it ? " · 

Faraday retorted : " Madam, what 
is the use of a new-born babe ? " 

It was not merely the attitude of 
statesmen that we had to deplore. 
)Ve had also to deplore the attitude 
of the Royal Institution and the 
acknowledged great men of the time 
towards science. For, just as in 
Faraday's day they did their best in 
this country to extinguish the trans
cendent genius of their time, so to
day we found, although to a lesser 
degree, the same forces at work trying 
to prevent the necessary facilities 
being given for experiment which 
might have incalculable social and 
industrial results. At least, that was 
what many of them felt, and he 
thought the . way in which the 
journal IC Nature" dealt with the 
attitude of the B.B.C. towards tele
vision recently was fully justified. 

Those of them who had seen 
the progress made in the last year 

and had seen what had been 
done were fully convinced that 
the time had arrived when this 
newest discovery should be made 
available in the homes of those 
who wished to share in the 
experiments that were going on. 

One could say that'broadcasting of 
the voice was still in an experimental 
stage. They felt that broadcasting of 
living objects was just as far advanced 
as the broadcasting of the voice or 
other sounds was when it was first 
put into the hands of the people in 
this country. Instruments then were 

Lord An~us Kennedy, wbo succeeds the l11te 
Sir .Jnmes Percy 11s Vice-President o( the 

Television Society. · 

very crude ; but they gradually 
became better because people became 
familiar with them and created a 
demand that they should improve ; 
with the result that manufacturers 
and scientists realised the necessity 
of improvement and concentrated on 
it. It was only when an invention of 
this kind became familiar to hundreds 
of thousands of people that one got 
scientific research focused on the 
essential need of improvement and 
progress. 

That was just the line which the 
editor of IC Nature " had taken, and 
he had said that he saw no reason 
why facilities should not have been 
given by the B.B.C. for the transmis
sion of images by means of television. 
That, he thought, was a view which 
would be shared by every. member of 
that Society. 
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" UnprC?gressive Attitude of the 
B.B.C." 

They wanted proaress, and 
more and more minds brought to 
bear on this, because the cost of 
experiment borne by a few was enor
mous ; but the cost of experimental 
work when based on the researches of 
a large number of people who had 
become interested in a subject was 
much less, for those interested people 
created a demand, which in its turn 
made the necessary experiment and 
progress worth while. It was for 
that reason that some of them 
deplored the somewhat curious 
and unprogressive attitude of the 
B.B.C., which, as they knew, 
enjoyed an extraordinary freedom 
from Parliamentary criticism, 
He hoped it would not enjoy that 
freedom for too long a period. One 
disadvantage of the present House of 
Commons was that it was very 
difficult to get a matter of that kind 
raised by anyone who was sufficiently 
interested in the progress of science 
or scientific discovery. 

- There was a chance, said Major 
Church, for any budding Parlia
mentarian in the House of Commons 
to bait Parliament to enforce upon 
the B.B.C. the acceptance of the firm 
attitude of the Post Office engineers. 

One had there this curious conflict 
of opinion. The Post Office engineers 
who saw • the experiments thought 
that they were sufficiently far forward 
for them to be given a trial. The 
B.B.C., which was the only body in 
existence in th.is country which could 
give definite facilities and provide the 
necessary time and wave-lengths for 
the experiments, on , a fairly large 
scale, had said " No," not only to the 
Baird Company, but to the Post Office 
engineers as well. He had a sincere 
admiration for the Post Office engi
neers and their opinion. It must be 
·c1ear to them, particularly if they 
read the TELEVISION journal, that the 
social implications of television were 
enormous. 

Indifference. 

The great objection to television 
which had been given to him by a 
certain distinguished scientist was 
that it was IC • • • ·merely adding 
another inconvenience to an already 
inconvenient life." 

As a nation we could not stop 
going forward with. our scientific 

.. 

• 
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ideas; and he hoped shortly that we 
should be able, as well as listening 
to the curious comments of all kinds 
on the football field, to look through 
a tele,..;sor and see what was happen
ing, rather than have it somewhat 

.)lajor Ardllbald Church, o.s.o., B.Sc., whose 
lecture ls reported In these pages. 

imperfectly described. He thought 
the time was near when the whole 
of the people of the country could 
.go to a central hall and watch the 
opening of Parliament, which in 
itseH would be an immense boon 
to people who previously had only 
been able to read about it. 

When describing other events at a 
distance, too, there would be the 
possibility of seeing people thousands 
of miles away in their own environ
i:nent, which would be a great help 
towards giving us a true under
standing of other nations ; for an 
Englishman in a foreign coW1try was 
entirely different from the Englishman 
at home. · 

Such things, he thought, would 
do more than anything else for the 
peace of the world. 

Everybody knew how science was 
used in the last war, and many of 
them had some definite ideas as to 
how it ,vould be used in the next ; 
that was, if the world decided to have 
another such holocaust. 

On the other hand, there were many 
enlightened scientific people who 
said that the funt::tion of science was 
to permit social progress and to 
bring people together and rationalise 

• 

the world as a whole. Few of us 
were insular in our attitude; we 
might be imperial, but that in a sense 
was largely a form of internationalism. 

Use Science to Prevent Wars. 
We had reached a stage when we 

must, to prevent any further con
flicts, rationalise the world as a whole, 
and science had to help in that work. 
We must make up our minds what 
was the total potential consumption 
of the world's stores by the present 
population. That was a scientific 
calculation of some magnitude, and we 
had to determine the system under 
which the needs of the world, and 
some of the potential needs, were to be 
satisfied, and where science would 
come in. 

There was at the present time no 
need for a good deal of the waste that 
was going on, for the discoveries of 
science had not been used in the way 
that they might be. He was a firm 
believer in developing those parts of 
the world where we could transport a 
large·proportion of the people in this 
country; for either we had to satisfy 
their needs here in an uneconomic and 
wasteful way, or we could satisfy 
them in those other lands in a self
respecting way, which would, in its 
turn, be of use to the rest of the 
world. · 

Social System Outgrown. 
That was already possible, for 

we had the capacity lying in this 
country to-day in the form of new 
discoveries· of science which had not 
been utilised. Science had actually 
outgrown our present political and 
social systems, and it had gone far 
beyond them. The Bishop of Ripon 
was perfectly right in saying that the 
world had not yet caught up to the 
discoveries of science. We could use 
science extraordinarily well for the 
purposes of destruction, but we had 
yet to appreciate that it could be 
used equally well for the purposes of 
constructing an entirely new world. 

Major Church concluded his lecture 
by showing a series of Ian tern slides 
dealing with recent developments in 
the art of television at the Long Acre 
laboratories of the Baird Company. . 

Commenting on these, Major Church 
said that the members of the Society 
could do a tremendous amount of 
work to help on television by urging 
their members of Parliament to take 
an interest in the work. It was not 
enough for a letter to appear in a 
prominent newspaper. They, as mem-
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hers of the Television Society, must 
be prepared at all times, in season 
and out, to explain what television 
really was, and why it should be given 
a fair trial in connection with broad
casting. They must not lose sight of 
the fact that television demonstra
tions and experiments carried out in 
other coWltries were very much 
behind those carried out here. Mem
bers should use every means possible 
to shake the complacency of the 
B.B.C. on the one hand and the 
Members of Parliament of the country 
on the other, for television was some
thing that was going to bring a tre
mendous amount of joy to a large 
number of people. 

DR. TIERNEY, thanking Major 
Church for his very interesting lec
ture, referred to the achievements of 
science, particularly with regard to 
television, and said that as members 
of the Television Society it was their 
business to see that they left a record 
of any discoveries that had been 
made, and, further, to see to it that 
those discoveries had a practical 
application and that the community 
was permitted to enjoy the facilities 
that the practical application of 
ascertained knowledge would give, in 
spite of all the difficulties that might 
be put in the way by people who did 
not appreciate what bad been done. 

They could take encouragement 
from t11e fact, too, that practically 
every scientist who had ma.de any 
discovery that was worth while had 
had the same experience. 

Take the case of wireless alone. It 
was perfectly true that one name 
loomed large in connection with it, 
but they should always remember 
that there was such a person as Hertz, 

FuU•slze reproduction or the new Television 
Society Badge, whlcb Is no,v available to 

accredited members, pdce ls. 

who had had no recognition in his day. 
Or, to come down to modem times, 
where would wireless be without the 
Lodge condenser, or ·the Fleming 
valve ? Clearly one man did not do 
it all. 

It was the function of a society 
such as theirs to see that experi
:n:ienters h~d facilities and opportuni; 
ties of getting together and comparing 
results. That was fundamental to 

(Coulinued on page 35,) 
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~ The Story of Chemistry i 
~ Part III 

l Inside a Molecule 
~ By W. F, F. SHEARCROFI, B.Sc., A.I.C. 

L~~~~~~~~~~~~~.~ 

IT would probably be wise, for the 
sake of my own reputation, to 
preface this article with the state

ment that Sir William Bragg and 
those who follow him have expressed 
great doubts as to the existence of 
such things as molecules. This sug
gestion has been reached after the 
study of the structure of crystals by 
means of X rays. Now the chemist 
prefers to think of crystals as being 
very regular " buildings " made up 
of molecular " bricks." and does not 
greet with any great favour a sugges
tion that such bricks arc like unto 
those which build castles in the a ir. 
Still, none of us like to be very dog
matic about anything in these days, 
and so we dismiss all doubts by 
saying that, molecules or no mole
cules, the easiest way to understand 
more-or-less elementary chemistry is 
to think in molecules. 

" Our Sand-hill World." 

Therefore, let us get closer to our 
" sand-hill " world, and enquire how 
these molecules are made and how 
they behave. We have already said 
that the molecules of all the thousands 
of different substances of the world
and probably of the universe-are 
made up of just ninety-two different 
atoms. Those of us who have tried 
short cuts to fortune via football 
coupons know that a mere twenty
four matches present a number of 
possibilities which run into millions. 
Somebody has calculated that it 
would absorb the national debt to 
buy sufficient coupons to make certain 
that we did get the correct result 
among our entries. The possibilities, 
therefore, .when we deal with ninety
two atoms joining up in all and every 
kind of way present a problem -.the 
solution of which would land the best 
of us in the nearest lunatic·asylum I 

Fortunately this path need not be 

trodden, because, with all these possi
bilities, only a few are ever taken. 
The molecules are made of atoms, and 
the atoms arc as full of likes and 
dislikes as an annual conference of a 
united political party. The atoms are 
extremely sensitive-and now, of 
course, we are talking of the complete 
atom, with central nucleus and its 
full complement of planetary elec
trons. For example, the atom is 
extremely sensitive to temperature. 
Given a very hot atmosphere the 

:··················································: . . . . 
: THIS is the third of our : 
i contributor's articles i . . 
: on the story of chemistry, : 
! written in simple everyday i 
: language. Last month he : 

:::.
i. told us some of the wonders :;::_•. 

of the atom. This month 
he takes us inside a mole
cule-i.e., two or more : : : atoms which, combined, : 

• 

i=:• form a unit having charac- i::_• 

teristics totally . different 
from those of the atoms i which compose it. j 

• ••••••• t •••t ••••••••• tH••••••••••••••••• .. Mt••••• 

atom becomes as exclusive as a 
profiteer's wife who has wandered by 
mistake into the district in which she 
was born. On the sun it is thought 
that the atoms just remain as 
solitary atoms, some of them, as it 
were, feeling the heat so badly that 
they strip off their coats, that is, shed 
some of their planetary electrons, 
others going so far as to wander about 
as· nuclei alone-stark naked, to 
continue the metaphor. 

Under cooler conditions, however, 
they consent to huddle together, but 
again their Ukes and dislikes come 
prominently into play. It is not a 
case that just anything will do. This 
huddling together the chemist calls 
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combining, and he recognises that in 
general an atom will not combine 
with all other atoms, but only, 
with certain other atoms. If forced 
by circumstances to effect a partner
ship which is not " pleasant," then 
the first opportunity is taken of 
breaking up such association. The 
chemist has a name for this pheno
menon ; he talks of the affinities of the 
atoms. Such and such an atom has a 
great affinity for some other atoms, 
or it has little affinity, or none at all. 
Quite what he means by this word 
he cannot say, but it is convenient to 
have such a word, and so avoid the 
language of metaphor. 

" This Affinity." 
This affinity. varies considerably. 

It varies with the nature of .the 
atoms and the conditions under which 
they meet. Thus hydrogen atoms 
have a great affinity for oxygen 
atoms, under certain conditions . 
You can hit the right conditions if 
you set out with a lighted match to 
look for a leak of long standing in the 
gas pipe. Part at least of the excite
ment which follows your successful 
finding of the leak is due to the eager 
combining of hydrogen and oxygen 
atoms. But you can fill a jar with 
hydrogen and oxygen, and keep it on 
the table beside you, and both sub
stances behave as if they had never 
been introduced. The match flame , 

· serves as the introduction. 
. Quite roughly we can divide the 

atoms into two groups-metals and 
non-metals-and in general the metals 
have an affinity for the non-me~als. 
It is a matter, however, of degree, 
and not .in any sense absolute. 
There are, however, a group of very 
superior atoms which will have 
nothing whatever to do with any 
other kind of atom wider ·any known 
circumstances. These are the rare 



gases of the atmosphere, or, as they 
are often called, the inert gases. We 
have reasons for believing that these 
atoms have reached a state of com
plete satisfaction-a kind of chemical 
Nirvanah. There is nothing in the 
world which can attract them. 

Most of us know that' the atmos
phere consists mainly of a mixture of 
four parts of nitrogen with one part 
of 0:l\."Ygen, with varying quantities of 
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water vapour and a very little carbon 
dioxide. In 1894 the late Prof. 
Ramsay isolated from the atmosphere 
another gas, to which the name Argon 
was given. His specimen was proved 
to be impure, and from it a number of 
gases were separated. These were 
alike in two respects. They were 
elements .which in their physical 
properties had a resemblance to 
nitrogen. Chemical properties they 
did not possess. They combine with 
no other element, and are affected 
by none of the most energetic of our 
chemical reagents. In fact they are 
quite content to remain as they are. 

Stability. 
Actually it appears that the planet

ary electrons which surround the 
nucleus can take up various arrange
ments, a few of which are so stable 
as to make the atom contented with 
itself. Most atoms either desire more 
electrons to complete their comple
ment required for stability or they 
have too many, and do their best 
to get rid of the extra ones, both 
processes resulting in chemical com
binations. 

These inert gases have been found 
to be of great service. They consist 
of individual gases, which have been 

AN IMPO.Utlll.E Moucu.•. 
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named argon, helium, neon, krypton, 
and zenon. Argon and neon particu- , 
lvly have been utilised to fonn the 

inert atmosphere in gas-filled lamps. 
The neon-tube contains neon under 
reduced pressure, and when an 
electric discharge is passed through 
it an orange-red light is emitted. 

The affinity of the atoms, then, sets 
one limit to the possible number of 
combinations. A further limit is set 
by what the chemist calls the valency 
of the atoms. \Vhen a molecule is 
formed then certain atoms become 
associated together. Some force, of 
which we know very little, holds the 
atoms together, but it is a very 
definite force and it has i,ts limitations. 
It will help us if we form a mental 
picture-which most certainly is not 
true to nature-and suppose that 
atoms are supplied with hooks by 
which they cling to other atoms. The _ 
"clinging" is not just a hanging on 
anywhere, but is effected by the hooks 
of one atom linking on to the hooks of 
another. 

Atomic " Hooks." 
Thus, for example, it is known that 

the oxygen atom has two "hooks," 
while the hydrogen atom has only one. 
In a chemical combination none of 
these hooks may'remain waving about, 
as it were, unattached,· and so when 
o>..-ygen atoms and hydrogen atoms 
unite to form a molecule the simplest 
possible formation is as shown in 
Fig. I. Any such arrangement as 
shown in Fig. 2 is impossible. Simi
larly we cannot have three hydrogen 
atoms attached to one oxygen atom, 
or two oxygen atoms attached to one 
hydrogen atom. Possibly we shall 
be speaking more scientifically if we 
say we "do not have" these things, 
instead of we " cannot have them." 
The number of " hooks " on an atom 
is called its valency. Thus hydrogen 
has a valency of one, or it is miivalent; 
oxygen has a valency of two, or is 
bivalent. 
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be the terribly complex affair that 
at first sight would appear to be the 
case. Even with these two limita
tions of affinity and valency there 
would seem to be more than enough 
for the human mind ; but fortunately 
a further simplification comes to our 
aid. 

With a cartload of bricks one could 
build many different kinds of struc
tures, but mankind has settled down 
to a few plans on which houses are 
constructed. There may be minor 
variations from house to house and 
from district to district, but in the 
main a few constructional plans are 
common to all buildings. 

The atoms have, in the same way, 
some favourite groupings; but before 
we attempt to consider these it will 
be as well to introduce the method by 

S - ---CARoo,.,AroM 

@ - IIYl)ROGEl"I A rOM 

Q - OxYGer1AroM 

(D - MrRoGl!Irt AroM 

ffi -<--SuLPlfl.lR AroM 

(!Xl)---AMMONIA kfot ECVLE * 

FIJl. 3.-Typknl exnmpks or symbols used by 
Dalton, 

• Dalton wns wron8 111 the constitution or these 
molecules. 

which the chemist is able to represent 
the plans of molecules in a very short 
and convenient fashion. He might 
quite well have represented molecules 
by little pictures as in Fig. I. Dalton 
in fact did try some such method. as 
this, some typical examples of which 
are shown in Fig. 3. 

From Atoms to Molecules. 

Thus valency sets another limit to 
the possible number of molecules. 
There are other limiting factors, which 
we need not consider fo~ the moment, It is easy to see that this system is 
'but enough has been said to show that rather clumsy, and most confusing 
the study of molecules is not going to once we get beyond a very small 

Aluminium 
Antimony 
Argon 
Arsenic 
Barium 
Bismuth 
Boron 
Bromine 
Cadmium 
Caesium 
Calcium 

. Al 
Sb 
A 
As 
Ba 
Bi 

.B 

. Br 

. Cd 
. Cs 
. Ca 

.,, 

SYMBOLS OF THE COMMONER ELEMENTS. 

Carbon . C 
Chlorine , Cl . 
Chromium. Cr 
Cobalt • Co 
Copper • Cu 
Fluorine • }t 
Gold . . Au 
Helium , He 
Hydrogen. H 
Iodine. . Ir 
Iron • . Fe 
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Krypton • l{r 
Lead . . Pb 
Lithium • Li 
lllagncsium • l\fg 
Manganese • llln 
Mercury • Hg 
Neoo. . ·Ne 
~ickel • • Ni 
Nitrogen . N 
Osmium . Os 
Oxygen . 0 

Palladium • Pd 
Phosphorus. P 
Platinum . Pt 
Potassium . K 
Radium. • Ra 
Rubidium ·. Rb 
Selenium . Se 
Silicon • Si 
Silver • Ag 
Sodium. Na 
Strontium Sr 

Sulphur . S 
Tantalum . Ta 
Tellurium . Tc 
Thorium . Tb 
Tin • •. Sn 
Titanium • Ti 
Tungsten . W 
Uranium • U 
Van~dium. V 
Xenon • Xe 
Zinc • Zn 
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number of atoms. The great Swedish 
<:hemis,t Berzelius, recognising the 
value of these symbols, suggested that 
Dalton's geometrical figures should 
be replaced by letters of the alpha
bet, a suggestion that was at once 
taken up and with minor modifications 
it is used to-day. 

Representative Symbols. 

Thus we now represent an atom of 
hydrogen by the letter Ii, oxygen is 
represented by 0, sulphur by S, 
carbon by C, and so on. When 
necessary the first two letters of the 
name are used, the second one being 
a small letter ; thus the letter C 
being taken up by carbon, copper is 
represented by Cu-the two first 
letters of the Latin name of the 
element (wpmm). Silver (arge11t11m) 
has the symbol Ag. 

It is absolutely essential to stress 
the point here that these symbols 
represent the atoms of the elements. 
It is incorrect to use them to repre
sent any known substance. If we are 
speaking of copper as a substance, 
then we must not represent it by the 
symbol Cu. Any specimen of copper, 
as we know it, consists of molecules of 
copper, and a molecule of copper 
contains a definite number of 
atoms. 

A list of the symbols of the more 
important elements is given in the 
table reproduced on the preceding 
page. 

Now, from the atoms let us pass to 
the molecules. These we represent 
by placing the sy1:1bols side ~y side. 
Thus on these wmtry evenmgs we 
sit and watch a flickering blue flame 
playing on the top .of a grate full ?f 
glowing coal. This blue flame 1s 
formed by the burning of a poisonous 
gas called carbon monoxide. The 
molecules of this gas contain one 
atom of carbon and one atom of 
oxygen, and it would be represent~d 
thus : CO. Water molecules con tam 
two atoms of hydrogeR and one of 
oxygen, and would be represented 
thus: H 20. If for any reason we need 
to write about two or three molecules 
of water then these would be repre
sented thus: 2H20, 3H20. 

Such representations of m?le~ul~s 
are called formulre, and again 1t 1s 
necessary to stress the fact that they 
stand for molecules and not for 
specimens of matter which are aggre
gates of millions of molecules. H 10 
means one molecule of water. 

• 

Unknown Compositions. 
We know the composition of most 

of the molecules with which we deal, 
but there are still a number which we 
do not know. Copper has already been 
given as one of these unknown 
examples. 1\Iost of the lilements have 
molecules, the composition of which 
we do not know. We know what kind 
of atoms are in them-all atoms of 
one kind-but how many we have 
not found out. We might write a 
copper molecule thus Cu,, where 
"x " stood for any number. This 
would lead to endless confusion, and 
therefore it is an accepted convention 
to write just the symbol for those 
elements whose molecular compo
sition is unknown, and remember our 
ignorance. 

We know the molecular composition 
of most of those clements which are 
gases at the ordinary temperature of 
the air. Thus. for example, the 
molecule of hydrogen contains two 
atoms and its formula is H.; that 
for oxygen is 0 2 ; for nitrogen N 2• 

Where we have definite information 
we use it. 

Some Examples. 

It will possibly be useful if we give 
a few examples here, to make certain 
of these formula. Sulphuric acid is 
a well-known compound. \Ve use 
dilute solutions of it to fill up our 
low-tension batteries, when these 
are of the type known as secondary 
cells or accumulators. Sulphuric acid 
is a compound containing sulphur, 
oxygen, and hydrogen. Each mole
cule of it contains two atoms of 
hydrogen, one of sulphur, and four of 
oxygen, and its fom1Ula will be 
H "-50 4• This represents one _mol~cu_le 
of sulphuric acid, and the 01ly hqu1d 
in the bottle of acid is just a mass 
of particles, these molecules made 
up of these seven atoms clinging 
together. 

We might, of course, ,~rite 0e 
formula in another way, hke . this, 
for example: 0 4SH 2 or H 20 ,S; but 
we shall see later that there is a very 
good reason-for using the first f?rm ; 
for in the molecular world there are 
rules of architecture which molecules 
follow and the formulre are written so 
that._h~ who reads may see plainly the 
rule which has been followed, and 
knowing the rule deduce · much in
formation a:s to the nature of the 
molecule. 
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Television Societ:, 
(conclucletl from page 32). 

advancement and was the main 
object of the· Society. 

Dr. Tierney hoped it would not be 
very long before those of them who 
had receivers would be able to pick 
up transmissions of television and 
show their neighbours that there was 
no adequate reason why they should 
be denied it. 

LORD ANGUS KENNEDY seconded 
the vote of thanks to the lecturer, 
which was proposed by Dr. Tierney. 

At the close of the lecture DR. 
TIERNEY announced that the lecturer 
at the next meeting to be held 
in December would be Professor 
Cheshire, who was going to speak on 
tuning-forks. 

SOCIETY ANNOUNCEMENTS. 
All members of the Society will be 

glad to hear that Dr. J. A. Fleming, 
M.A., D.Sc., F.R.S., has-accepted the 
office·of President in succession to the 
late Lord Haldane. 

Lord Angus Kennedy has also 
consented to serve as Vice-President 
in place of the late Sir James Percy, 
D.L., J.P. . 

ANNOUNCEMENT OF MEETING. 
On December 4th Prof. Cheshire, 

C.B.E., A.R.C.S., F.I.P., will lecture 
on:-

" TUNING FORKS : How they Talk 
and What they Say." 

Being a simple experimental in~ 
duction to the study of wave motion. 

Before and after the lecture 
demonstrations of television will 
be given, and members wearing 
badg'es may claim admission to 
the demonstration room. 

The badge is now available and 
can be had on application to the 
secretaries at a charge of one 
shilling; to cover cost. This is 
issued to accredited members 
ooly. -

Member'.s will shortly . receive a 
circular regarding exhibition of mem
bers' work, which it is proposed shall 
take place in May. 

The secretariat wish to thank the 
many members and correspondents 
who have kindly written m~g 
suggestions, an~ to convey cordial 
Christmas greetings to all _members 
at home and abroad. 

J. DENTON, 
W. G. W. MITCHELL, 

J oini Ho~. Secretaries. 

. .. ,, 

• 
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- The Triumph of l"he 

JUST as the clock indicated 
10.5 a.m. the Managing Direc
tor of the Anglo-Imperial 

Engineering Corporation rang for his 
secretary. 

" I want you to get Mr. Vincent 
o'\'er at once from the works," he 
instructed his secretary when that 
gentleman had duly appeared. Pres
ently there was a knock on the door 
and Mr. Vincent, Assistant Chief 
Engineer, entered. He was a pleas
ant, keen-looking young man. 

"Sit down, Mr. Vincent. I've 
something interesting to tell you. 
Here is a letter which has come in 
this morning from the War Office. It 
is marked ' Secret ' : 

!' I am directed to inform you 
that the results of the recent trial 
of the Vincent pneumatic machine
gun, fitted with noctovisual sight
ing apparatus, are regarded as 
extremely satisfactory. Further 
action is under consideration, of 
which you will be advised verbally 
to-morrow"-(' That's to-day, of 
course,' interjected the Director)
,. by Major R. Reval, R.E., of the 
Army Inventions Board, who is 
being instructed to call on you at 
IO.IS a.m." 

The Director glanced at his watch 
as his secretary re-entered with a 
visiting card. " l\Iajor Reval has 
arrived, I observe. Show him in, 
Austin. Mr. Vincent, please stay 
here." 
· l\lajor Reval was a fine type of the 
modern scientific soldier. Vincent 
took to him at once, as the Director 
suitably introduced him. Reval came 
to the point quickly. 

"Well, gentlemen, our trials of the 
Vincent machine-~ have been very 
satisfactory. The outstandingly fav
ourable points of the gun are its 

Noc 1~oviso1r · 
BY . Derek.. Ironside 

extreme lightness, due to the exclu
sive use of magnesium alloys in its 
construction, its silence owing to the 
perfected pneumatic method of dis
charging, its rapid rate of fire, and 
lastly, but not least, the ability it 
gives to the gunner to sight the 
weapon direct on to the target in the 
deepest darkness by means of the 
noctovisual sights without assistance 
from Verey lights or searchlights. 
The compact and sturdy character bf 
the noctovisual apparatus attached to 
the gun has also met with approval." 

The Major paused. Then his tone 
became lower and still more confi
dential. "The present Secretary of 
State for War is, as you probably 
know, one of the liveliest of the live 
wires in the Government. He is 
quick to adopt new ideas and he is 
really very enthusiastic over this 
gun. Now, I must tell you that 
serious trouble is brewing on the 

Indian North-West Frontier. The 
Afridi and neighbouring hill tribes are 
restless. Our repressive air policy 
appears to have failed. Aircraft 
have lost their novelty on the frontier, 
and the bombing of villages seems to 
be losing its moral effect. · In addition, 
such action invariably results in 
awkward questions being raised in 
Parliament. 

"Now, the .Secretary of State for 
War sees in this new · weapon a 
distinct possibility of re-imposing a 
healthy respect on the part of the 
tribes for the British forces. He has 
personally deputed me to go out to 
India at once with one of the new 
guns, and to put it to the test if the 
threatened trouble comes to a head. 
I am further authorised to request 
that you loan me one of your engineers 
who is conversant with the gwi. He 
will be granted a temporary commis
sioned rank for the purpose." 

"Serioaa trouble la bnwlll& Oil die Indfan North-Weat Jl'ro11tler." 

l 
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The Major ceased his discourse and 
smiled at his listeners. 

"Well, Vincent, you can have the 
first refusal of the job," said the 
Managing Director, without hesita
tion. " That's only fair, as the gun 
was worked out by you in its 
entirety." 

"That's settled, then," exclaimed 
the Major in his quick way. "You 
must get into uniform at once, 
Captain Vincent, and report to me at 
the War Office at ro a.m. to-morrow." 

After the i\fajor had departed the 
Managing Director had a final word 
with Vincent. 

" I trust you will pull this thing 
off satisfactorily. If we can convince 
the authorities of the vital value of 
this gun of yours, it is going to mean 
a great deal to this firm and to you. 
I am looking forward to getting con
tracts for thousands of them. Now 
get away- and the best of luck." 

To India by Air. 

At noon next day a fast R.A.F. 
'plane took off from Biggin Hill 
aerodrome, carrying the Major and 
Temp.-Captain Vincent, accompanied 
by two military servants and a com
plete specimen of the Vincent pneu
matic noctovisual machine-gun. With 
the barest stops for refuelling, the 
machine headed purposefully for 
India. :Malta, Cairo, Bagdad. and 
Karachi followed each other swiftly 
as day succeeded day. Then on to 
Peshawar over the rolling plains of 
the Punjab! At Peshawar instruc
tions were waiting that the machine 
was to proceed to Meranigar, one of 
the most advanced posts. 

Flying over the frontier distdcts 
it was clear that serious trouble was 
brewing. An atmosphere of tension 
hung over Peshawar; and when they 
headed towards the grim hills of the 
frontier their fears became more 
tangible. As they dropped out of the 
evening sky into Meranigar a search
light was nervously probing the 
foothills with its long quivering 
beams. 

A Testy Commandant. 
While Vincent was supervising the 

tmloading of his precious gun, . the 
Major hastily greeted the hard-bitten 
frontier officers, who were crowding 

,round, and enquired for the Com-
mandant. He was informed that that 
personage was shortly arriving. His. 
informants considerately forbore to 
mention that when the 'plane had 

been sighted from the mess-room 
window in the act of landing on the 
parade ground the Commandant had 
almost had an attack of apoplexy. 
Presently the great man arrived, and 
his welcome was not in the least 
effusive. 

"Well, what do you want? Your 
'plane's made a fine mess of my 
parade ground." 

Major Reva! saluted. " In accord
ance with War Office instructions, I 
have joined you with Captain Vincent 
on special duty. I understand you 
have been informed by headquarters 
to expect us." 
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tus enables one to direct the gun on 
to the target as revealed in the nocto
visual sights. So you see, sir," he 
concluded enthusiastically, " it's a 
combined searchlight and machine
gun, but possessing obvious advan
tages. It looks a trifle bulky, but it's 
constructed of forged magnesium- . 
alloy-the lightest commercial metal 
-and is easily portable." 

The Commandant snorted incredu
lously and intolerantly. 

" Sounds like a fairy tale. Any
how, I can hold this post till the crack 
of doom with my searchlight and 
Lewis guns. You can take your toy 

"The Commondont stood lmp11ssh·ely, vory close to Ule blazlnC electric 
white .... . soorchll~t." 

11 I've had no instructions what
ever. What's this queer contraption 
you've brought with you? " 

" This is the new pneumatic nocto
visual machine-gun, sir." . 

" And what in blazes is that in 
, plain English?" ejaculated the-Com

mandant testily. 
" It's• a machine-gun operating 

silently on compressed air, sir, and 
can be sighted on to its target in the 
deepest darkness," explained the 

_ Major eagerly. " These sights are 
the latest development in noctovision. 
This tube just above the gun barrel 
throws out a beam of infra-red rays, 
which although invisible to the 
human eye are reflected back from 
the target an_d are picked up by this 
compact little receiver ~ attached 
to the gun. A synchronising appara-

37 · 

away. When I . receive instructions 
about you from headquarters I will 
look into the matter. The frontier 
will be aflame to-night if I read the 

· signs aright, and I've no time to 
waste now ov~ this footling contrap
tion." The Commandant tumed 
furiously on his heel. 

"I thought that type died out 
during the Great War," said Vincent 
disgustedly. 

11 Apparently not," remarked the 
Major. "Anyhow, I'm afraid we'll 
have to wait until the instructions 
come through." 

• • • 
That night the little garrison .of 

Merinagar stood to arms. All along 
the frontier the ether trembled with 
wireless messages reporting the 
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massing of fierce Afridis armed with 
modem rifles. Over Merinagar the 
searchlight continued to stab the 
darkness, and distant shots echoing 
round the hills soon announced that 
the clash of the outposts with the 
enemy was beginning. Presently the 
outposts were driven in and a silence 
supervened. 

In the intense darkness of the night 
the silence was uncanny. The Com
mandant stood impassively, very 
close to the blazing electric white 
disc of the searchlight-projector as it 
swung hither and thither in an effort 
to locate the enemy. Somewhere in 
the darkness beyond the tribesmen 
were doubtless massing for their 
onslaught. The Major whispered 
hurriedly to Vincent : 

11 I don't like this at all. We will 
get our gun up ready in case it's 
wanted." 

Together they trundled the 
machine-gun into a corner of the 
defences, well away from the search
light. Vincent peered into the nocto
visor, but no enemy could be seen ; 
doubtless they were in close hiding. 

Suddenly there was a roar of Afrid.i 
rifle fire from out of the darkness and 

a hail of bullets spattered around the 
searchlight. Just as the beam died 
out to the accompaniment of smash
ing glass and· ripping metal the Com
mandant collapsed. The Lewis gun
ners and riflemen began to reply to 
the Afridi fire, aiming at the fl.ashes, 
but the results could not have been 
very effective, and gradually the 
firing died down and a deep ominous 
hush ruled once more. 

Vincent leapt to his weapon and 
feverishly scanned the ground ahead 
through the sighting apparatus. With 
·a thrill he discerned a vast confused 
cluster of moving men-he saw them 
as dark blue figures clearly silhouetted 
against a paler blue background-just 
below a rise four hundred yards 
distant and gradually approaching. 
At a sign from him the Major, 
crouching at his side, fed in a belt of 
bullets. Vincent took careful aim, 
and with a feeling half of terror, half 
of exhilaration, pressed the trigger. 

A Curious Sensation. 

It was a curious, nightmare-like 
sensation. There were no sudden, 
barking reports as from the old-type 
machine guns, and very little recoil 

AN UP-TO-DATE STUDIO. 

Tllla la • plloaoa,apll, tu:ea la die Baird Laboratories, which sbow• what tbe studio or Ille 
fatDre mast look like. Besides die tamruar mlcropbone, tbe studio Is equipped wltb • 
telnialoa tn.umlttu-, before wbldl (rlAbt) ts seated Mr. A. F, Birch, wbose photoaraph 
- pabllabed lat month, .Slll&IAA to a plaao accompa.D.lmeut, Mr. Birch C8ll aot oaly be 
11eans, bat - at • dlstaDce, ~ wlrelen, This studio bas bee• prepared by the Baird Tele-· 
'l'l.aa Deftloplllelll Campauy Ill nadlaess fer ezperlmeDtal broadc:uts of sowad aad •IAht. 
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The gun merely quivered slightly as it 
poured out its rain of projectiles, 
which ·in their flight made a faint 
swishing sound in the air. The 
little blue :figures on the screen of the 
noctovisor seemed to melt away as 
belt after belt of bullets was fed into 
the deadly gun and quickly dis
charged. From out of the darkness a 
strange uproar as of sudden pande
monium fell upon the ears of the 
British soldiery as they lay clutching 
their silent rifles. Presently Vincent 
ceased to fire. 

Throughout the remainder of the 
night the troops stood to arms, but 
there was no further sound, for hos
tilities had definitely ceased. The 
dawn revealed a frightful hecatomb 
of dead Afridis barely four hundred 
yards away. · 

The Afridi chief was one of the 
few fortunate survivors of that fright
ful ordeal. His early tactics-the 
driving-in of the British outposts and 
the extinguishing of the searchlight 
-had been crowned with success. It 
had only remained to rush the British 
post, when superior numbers, the 
darkness, and close hand-to-hand 
fighting, would have robbed his 
enemies of their advantage in better 
discipline and technical training. 
Then, without warning, his force had 
melted away under some uncanny 
annihilating power. At one moment 
it was moving silently and orderly 
on its objective-:-the next be had 
found himself in a nightmare of 
falling_ bodies and amidst the curses 
and cries of dying men. With a 
remnant of his host he fled back in 
panic into the hills. As quickly as by 
the telegraph, the grim tidings of the 
disaster swept along the frontier. The 
taking of Merinagar was to have been 
the signal for war throughout th~ 
region, but instead the tribes slunk 
back into their fastnesses and peace 
was assured. 

* • • 
The story of the success of the 

new machine-gun reached Peshawar, 
whence an enterprising newspaper · 
correspondent telegraphed a sensa
tional account to the Press at borne. 
Vincent and the Major became 
temporary national heroes, but 
Vincent's chief gratification was pro
vided by a cable from the works 
stating that the War Office had •. 

. placed a preliminary order for a . 
thousand of the new noctovisuah 
guns. 

# 

• 
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I OBSERVE that Mr. Norman J. 
Edwardes in Popular Wireless 
. " replies " to my recent criticism 

of that journal's attitude towards 
television-or rather British tele
V1s1on. Let me clear this modern 
young man's mind of a few misappre
hensions, and to offer a few old
fashioned ideas of what is fair criti
cism and what is not. 

Firstly, in regard to "l\fr. Moseley 
only having made himself known to 
the Editor within the last month," 
these are the facts : 

In the course of a conversation with 
a mutual friend I happened to men
tion that Popular Wireless was the 
only technical journal that was not 
giving Mr. Baird fair treatment, and 
I said to this friend : " Besides, your 
friend Edwardt s is barking up the 
wrong tree. He is certainly not · 
getting the latest news about tele
vision, and that is bad journalism." 

* • • 
The sequel was a telephone call to 

me from Mr. Edwardes, and we 
arranged to meet at the Strand 
Palace. · I found waiting for me in the 
vestibule -quite a young man, which 
explains-perhaps excuses-a certain 
impetuosity and immaturity .. 

" How can you attack Baird . 
television," I said to him, " if you 
have never been in the Baird Labora
tories ? Obviously you don't !mow 
what is going on, and you have no. 
idea of new developments." · 

"Well, I am quite ready• to see a 
demonstration," he replied, "and I 
wish you could disabuse Mr. Baird's, 
mind of a sense of my being hostile to 
him." 

I told Mr. Edwardes that I thought 
.he was too dogmatic. and (Mr. 

Edwardes will forgive me for repeat• 

ing) he admitted I was a journalist 
of long experience and he was not. 
I have myself been one of the most 
severe critics in my time, but I don't 
believe in unfair criticism. 

However, I told him !'would ask 
the Baird Company if they would 
extend to him the same privilege they 
had accorded to A mateier Wireless 
and other journals. This would 
enable him better to give reasonable 
and convincing criticism, rather than 
make bald and bitter attacks. 

Please note that Mr. Edwardes did 
not say, even then, that he had seen 

· a demonstration at Olympia, nor do 
I accept his rather tardy statement 
that he did. I personally accompanied 
one of his chiefs-a man on whose 
sense of fairness I could rely-and he 
was unhesitatingly given a demon• 

stration and found it interesting and 
worthy of encouragement. It was due 
to this director, by the_,vay, that the 
only article describing television as it 
really is to-day, that has ever appeared 
in Popielar Wireless . from my pen, 
came to be written, but Mr. Edwardes 
nullified this statement of fact by 
getting Captain Eckersley to deliver 
one of his well-known attacks
founded on threadbare theory, before 
he personally saw television-and, in 
fact, my article was held back for 
some time until this damaging 
counter-effort could be obtained. 

As we have seen, the B.B.C. 
engi1ieer was in the same position· as 
the Editor of" Popular Wireless," as 
neither had been to the Baird Labora
tories in Long A ere to see first what lhey 
aften11ards proposed to criticise .. 

Now why is it that Mr. Edwardes 
bas not ·been invited· to see what 
television really is ? I could answer 

39 
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this by quoting in extenso from this 
young man's persistent attacks, but 
readers are probably aware of them. 
Despite that, he has the temerity to 
state that" more than once we have 
congratulated Mr. Baird on this 
achievement," and "no technical 
expert who has written for this 
journal has deliberately scorned this 
experimental work.". 

The fact is that on no occasion has 
Popular Wireless, under the present 
directorship, given· Mr. Baird encour
agement on what he has achieved in 
the face of difficulties.- It is perfectly 
true that the venom of these attacks 
has been lacking since Mr. Edwardes' 
chief went to Olympia and saw for 
himself the actual position of tele
vision to-day. But the Editor is 
doing his best ! • 

Mr. Edwardes thinks that it 'is a 
temerity on my part to criticise -
scientists, whereas I am only a lay
man. Where I am in the strong . 
position is that J have seen television, 
and his armchair critics have flOt. I 
challenge Mr. Edwardes to give us the 
name of one prominent scientist who 
has seen television and is still a critic, 
whereas I can produce a dozen or more 
of the most eminent names of , 
scientists who have seen .television 
both by land wire and by wireless, 
and who are strong adherents. 

Besides, it is the duty of a technical , 
British jownal to be constructive in 
its criticism, and it should encourage · 
rather than jeer at a British scientific 
achievement. Popidar Wireless has 
been just the reverse of helpful, and 
by this time many hundreds of its 
readers who have seen for themselves 
must realise that the views contained: 
in that journal on television are to be: 
discredited. 
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THE NEON LAMP IN THEORY 
AND IN PRACTICE 

By H. WOLFSON 

Our contributor bas devoted .several articles to a study of the photo-electric effect and 
to the design, construction, operation, and characteristics of photo-electric cells. Having 
thus dealt with the heart of a television transmitter, he proceeds this month to deal with the 
heart of the receiver-the neon tube-which is the light source. Read in conjunction 
with another article on the subject which appears elsewhere in this issue, the following 

article is of vital importance and interest. ' 

IN. my previous articles I have 
endeavoured to give readers of 
TELEVISION some idea of the 

prob]ems underlying the transforma
tion of light into electricity by the 
agency of the photo-electric cell, and 
by way of a change I am proposing 
to devote this.article to the considera
tion of the device which is employed 
to affect the reverse process-Le., 
the conversion of electricity into 
light. 

The name of this device is, as we 
all know, the neon lamp. However, 
before we commence our considera
tion of th.is, we must of necessity be 
fully conversant with the theory of the 
discharge of electricity through gases, 
as well as with the practical problems 
to be encountered when dealing with 
this subject. 

Apparatus RequirEd. 
The apparatus employed consists 

of a glass tube about 30 inches long 
and two inches in diameter, with 
metal electrodes sealed in at the ends. 
A small side tube serves to connect 
the tube with a vacuum pump. The 
tube, which is shown diagrammatic
ally in Fig. I, is then gradually 
exhausted of air while its terminals 
are connected to an induction coil, 
the spark-gap of which is about 
ten centimetres long. 

The purpose of the gap is to pro
vide an alternative path for the 
discharge, and at first the whole of 
the discharge passes across this path 
of least resistance. On the air in the 
tube becoming partially rarified, 

however, luminous lines appear in 
the tube, and the fl.ow of sparks 
across the gap ceases. 

A most interesting series of changes 
now commences to become apparent. 

The first phenomenon to be noticed 
is that the tube is filled with a 
luminous crimson column, usually 
extending the full length of the tube, 
and called the positive column. At 
this stage the gas is a very good con
ductor, as shown by the fact that the 
spark-gap can be reduced in length 
to less than one millimetre without 
any spark passing. 

After some little time the colour 
disappears, and luminous discs known 
as stria are formed. In a few 
seconds it will be noticed that there is 
a dark space, called Faraday's dark 
space, adjacent to the luminous 

.,. 

cathode. Further changes take place 
as the rarification proceeds, for the 
strire become wider, and the dark 
space becomes less marked, while the 
luminous glow leaves the cathode, 
and thus gives rise to a second dark 
space in the neighbourhood of the 
cathode, which is called Crooke's dark 
space, after its discoverer. 

Crooke's Dark Space. 

At this stage the conductivity of 
the gas begins to decrease, and the 
Crooke's dark space extends till it fills 
the whole of the tube. When this state 
of affairs is reached the walls of the 
tube are covered with a phosphores
cent light,, whose colour depends on 
the chemical composition of the glass. 
More often it is bright green, due to 
the presence of soda in the glass, 

na. 1.-Stmple •P~tus requb-ed to demonstrate the conductivity of aaae• ,at varylua . 
preaauree. EE-E1ectrodea. . · 
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while a lead glass gives a blue colour. 
The pressure now is of the order of 
one-millionth of an atmosphere, and 
,Pie resistance is so high that it is 

+ 

Fl~. 2.-An ottempt to Illustrate the forms 
which an electrical dlschar~e takes when 
forced throu~h ~llSes at , ·aryln~ pressures . 
These dlschar~es are so vivid and beautllul 
that It ls impossible adequa tely l o describe 
them In" line drawln~. C -Crookc's d ark spncc. 

F - F11r11doy dork space . 

extremely difficult to make the 
discharge pass through the tube. 

I have endeavoured to illustrate 
these various stages in Fig. 2, but 
since an actual demonstration is 
necessary to show the extreme beauty 
and wonderful variation of the many 
phenomena, the drawings ~re of 
necessity but poor representations of 
the phenomena associated with the 
discharge. 

The presence of various gases in 
the discharge tube has a marked 
influence on the colour and other 
characteristics of the discharge, and 
while the tube is in the early stages of 
exhaustion, it is possible to identify 
the gas present by the colour pro
duced. For instance, coal-gas pro
duces green, air or nitrogen pin_k, 
with a violet cathode glow, while 
carbon dioxide gives white, and 
hydrogen blue or crimson, depending 
on the width of the tube. The case 
of neon however, is the most inter
esting f~om our point of view, an_d 
the warm reddish-orange glow 1s 
familiar to most of my readers who 
have seen the Osglim lamp or those 
numerous electric signs, consisting of 
glass tubes twisted . to forn~ wo:ds 
which are filled with a fhckenng 
orange glow. 

What is Neon .? 

At this point I feel that there are 
no doubt a number of my readers who 
are wo'ldering about the gas neo!1, 
which plays such an i~portantpax:t 1~ 
television. What is 1t, and -how. IS 1t 
obtained? I • feel, therefore,. that I 

shall be pardoned if I digress for a 
few minutes in order to explain this 
matter fairly completely, in a manner 
as simple as possible. 

During the course of a series of 
experiments to determine very accur
ately the density of nitrogen, Lord 
Rayleigh found certain discrepancies 
between the results obtained with 
chemically prepared nitrogen and 
that obtained from the atmosphere. 
This should not be so, for nitrogen is 
a chemical element, and thus has . 
characteristic and unchangeable pro
perties, both chemical and physical ; 
hence suggestions were invited as to 
the possible cause of the greater 
density of atmospheric nitrogen. 

Untenable Theories. 

A number of theories which proved 
to be untenable were put forward, but 
Ramsay, a famous scientist, suggested 

2oolbt.r.s r •1--- B -~•1 
I 

1-n'-----+4 ....,_N 

Fl~. J .-Clrcult for determinln~ the cbnracter
lstlc curve ol II neon tube. N- Neon lamp. 
G = Shunted galvanometer. R = Varlable resist-

ance. n - Battery. 

that the nitrogen from the air was 
contaminated with sorrie gas or gases 
hitherto unknown, and after working 
on the problem for some little time 
he was able to announce in 1894 the 
discovery of a new gas, which he 
called argon. 

After a short time, research on argon 
showed that this gas, too, was not a 
simple or elementary substance, but 
that it consisted of a mixture of five 
gases, all having a marked resem
.blance to one another in their extreme 
inactivity towards other chemical 
substances. 

Helium, neon, argon, krypton and 
xenon·were the names given to these, 
gases, their names being derived from 
Greek words meaning respectively 
"The sun," "newt "idle," "hid
den;" and "·stranger," all of which· 

· are singularly appropriate. 
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· How ?-{eon is Obtained. 
· Neon is now obtained exclusively 
from the atmosphere, though it is 
present to a very small extent in the 
gases from certain . minerals and 
mineral springs. The air is liquefied, 
and the liquid air is then fractionally 
distilled, and, since the boiling points 
of the various component gases in the 
air are all different, this ·enables a 
partial separation to be effected. By 
a repetition of this process several 
times with the crude fraction of the 
inert gases, it is possible to separate a. 
mixture of neon and helium from the 
other contaminating gases. If, now, 
the mixture of liquid helium and 
neon is placed in a vessel surrounded 
with liquid hydrogen, the neon 
freezes to a white solid, and can thus 
be separated from the helium by the 
simple expedient of pumping away 
the helium with an air pump, which 
has no effect on solid neon. 

This brief summary, though it wi.µ 
suffice to explain the process to those 
of my readers who have not made a 
detailed study of chemistry, gives 
only a very rough idea of the diffi
culties to be encountered in actual 
practice, in order to obtain the neon 
as pure as possible. 

Minimum Voltage Required. 
Returning now to the considera

tion of the neon lamp from the point 
of ·view of physics, we find ourselves 
confronted with a difficult but, never
theless, interesting problem. The 
glow discharge of the neon lamp is 
exactly the same as those which we 
have previously considered at the 
beginning of this article, though it 
differs in the one respect that the 

1!'18. 4.,Tlae dn:ult .. e,ohecl, by ,Peu'!IO• ud. 
Amo• for cliiterm1Dlll8 tbe ml• lm11m apvldD& 

voltaae or - c•bel. • . 
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voltage necessary. to start the · dis
charge is very much lower-about 
164 volts, to be exact. 

In order to explain the coloured 
glow we must realise that the lamp 
is filled with neon at ,•cry low pressure, 
or, in other words, the number of 
atoms of neon present is relatively 
small. Those who have done so much 
work to develop the neon lamp have 
found it to be very important to make 
certain that this pressure has a certain 
exact Yalue in each lamp, in order 
that it shall function correctly. 

When the lamp is switched on, an 
electric current at a voltage of 
164-170 is forced through the tube, 
and as a result of this the neon 
atoms become heated, and glow with 
the colour characteristic of the neon 
spectrum. 

Two points of great importance to 
television should be noted at this 
point. First. the neon tube possesses 
no appreciable time-lag or inertia, 
and thus responds instantaneously to 
the passage of an electric current. 
This fact becomes all the more 
remarkable when we realise that it 
has been shown possible to light or 
extinguish the lamp at the enormous 
rate of one million times per second. 
The second point, is that the intensity 
of the glow is directly proportional to 
the current strength. 

Liiht Source Requirements. 

The importance of these points li~s 
in the fact that it is essential that we 
should employ a device at the 
receiver which can respond instant
aneously and exactly to the received 
and amplified impulses, which corres
pond to those variations in light and 
shade of the transmitted object. 

We come now to the most important 
part of this article, in which we,shall 
consider fairly fully the electrical 
properties of the neon lamp, and the 
factors which govern the rate of 
flashing, for it is only by a thorough 
understanding of these matters that 
we shall be in a position to fully 
ap1_>reciate its application to tele
VlSlon. 

The first important determination 
in conn~tion with the neon lamp, and 
one which has received a great deal 
of attention from various workers 
is the vol~~e-current relationship, o; 
c:haractenstic curve, a determination 
analogous to the finding of the 
characteristic of the ordinary wireless 
valve. 

.T E L E V I S I O N 

A ,new photograph of Mr. J. L. Baird, taken Jn the new sound-nnd-slllbt broadcasting studio :!ch the Baird Company hnsjust built. Mr. Baird's position exemplifies thnt which would 
taken up by a broadcast-speaker who desired to be seen by his audience as well as heard. 

Apparatus Required. 
The apparatus, the theoretical cir

cuit . of which is shown in Fig. .3, 
consists of a lamp in series with a 
high tension accumulator of some 
200 volts. a shunted suspended coil 
galvanometer which is calibrated to 
read as a milliammeter and an 
adjustable resistance, which serves to 
vary the current through the lamp. 
The volta~e is best determined by an 
electrostatic voltmeter. because this 
type of instrument takes no current 
from the circuit, since it works on the 
condenser principle. 

' It has been noticed by a number of 
workers that tb,e current and voltage 
only sett!~ gradua.1:Iy to their final 

~ -

values, so that i~ is necessary to wait 
about fi_fteen minutes after varying 
the . resistance, before taking the 
readings on volt and ampere meters. 

The _next_ important figure to be 
det_erm_med 1s the sparking potential, 
wluch is the minimum voltage neces
sary to start a discharge. The method 
employed is to increase the voltage 
slowly until a_ discharge occurs; and 
to measure this voltage directly, 

An alternative method · slightly 
more complicated, was e;olved by 
Pearson ~nd Anson, and I mention it 
here :15 it gives an insight into the 
prac~ical principles involved in th~ 
fl~hmg of the neon lamp, a property 
which has : made. ~he lamp of such 
great pr:achcal utility .to. tele_visi<;>n,: , 
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Determining Minimum 
Sparking Voltage. 

The circuit of the apparatus is 
illus~rated in Fig. 4. B is a high 
tension battery, across which are 
connected resistances R1 and R •. The 
neon la!"llp, L, has a_ condenser placed 
across its ends, whde R is a ballast 
resistance. The voltage is measured 
by a voltmeter V. The values of R1 
and R 2 ar: such that the lamp glows 
when R 1s at zero, and it is then 

· possible to set the lamp flashing by 
increasing R to a high enough value. 
Th_e SJ?arking potential is found by 
ad1ustmg the apparatus as just 
described, and then, leaving R at the 
flashing value, decrease R2 till the 
lamp just ceases to flash. Under 
!hese conditions the voltage across R 2 
1s a measure of the sparking potential. 
The value is independent of the 
value of R and C, except when C is 
zero. 

If we now summarise these various 
results in the form of a graph, such as 
is illustrated in Fig, 5, we shall have 
at our disposal the complete charac
teristic curve, which it is possible to 
interpret as follows. 

Interpreting Characteristic. 

The point marked B represents the 
last point at which the glow com
pletely covers the cathode, the slope 
of the graph decreasing at this. point, 
remaining straight, however, until 
the point C is reached. That part of 
the graph included between the 
points C and D shows the minimum 
value of the voltage, which remains 
constant for some time while the 
current drops gradually through half a 
milliamp. The last portion of the 
curve is that between D and E, where 
there is a rapid increase of voltage, 
to the fu.:ed value (for the particular 
lamp) which we call the sparking 
potential. 

The last region of the graph is of 
especial interest, because in this part 
the characteristic is definitely nega
tive, since an increase in potential is 
accompanied by a decrease in the 
current. This region of so-called 
negative resistance gives us the exact 
conditions necessary for the Jamp to 
act. as a rectifier of alternating 
currents, and it is not therefore sur
prising to note that the lamp can be 
used to receive wireless signals in 
much. the same way that one uses an 
· ordinary rectifier valve. · 

.. 
• 

Final Survey. 
A careful survey of this article 

brings to light a number of important 
facts, which are important to those 
experimenting with a neon lamp as a 
generator of light in the receiving 
televisor. 

We see that the larrip will not light 
until the applied voltage from the 
output terminals of our radio set -has 
a value at least equal to the sparking 
potential. On reference to the 
characteristic shown in Fig. 5 we see 
this value, at the point E, to be in the 
region of r6o volts. This value, 
tho~gh _invariable for any one lamp,· 
vanes m different lamps . between 
ISO volts and r65 volts, though 
lamps of more modern manufacture 
are fairly constant at about r64 volts. 
These differing sparking potentials 
are due to the variable amounts of 
impurities present in the neon with 
which the lamp is filled. 

00 · 

/60--

£ 
ISO . 

'"" . 
j ,; ' 

Fig. 5.-Cbnractcrlstlc curve or n_neon lamp. 

Furthermore, we must not forget 
that certain lamps are supplied with 
a ballast resistance in their base, so 
that in this case the applied voltage 
will have to be even greater, in 
order to overcome the resistance 
without falling below the sparking 
potential. · 

One~ lighted, the lamp can be run 
on a voltage less than this value, but 
before the minimum voltage of 
r33 volts is reached (CD, Fig. 5), the 
condition of the lamp becomes un
stable, and, as I have mentioned, the 
glow ceases to cover the whole of the 
cathode after the .point B (r42 volts) 
has been reached. The moral of this 
is to see that your high tension supply 
is invariable, besides being high 
enough·at the beginning. Given these · 
two essentials, the television experi
menter should have little difficulty in 
working his receiving televisor, and 
in· obtaining satisfactory, results. · 
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. First 011 Mtrit 011 'Demomlration, . 

THE CELESTION RADIO CO~ 
Kl!IGSTOll-011-THAMES,' 

P'-ne; Kl-..ton 5556 °(/e,u ftna)~ ' · 
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AMERICAN 
TELEVISION DEVELOPMENTS 

By Our New York Correspondent 

A grave responsibility rests upon, an editor's shoulders . at all times. When he is 
pi'oneering a new science the responsibilitie~ are even greater. In the following 
article our New York Correspondent gives some illuminating information. It is 
obvious that under the American system' of broadcasting, which is commercially 
controlled, television is developing by leaps and bounds. Despite the lack of B.B.C. 
recogn#ion here, the Baird system of television still holds the lead. On another page 
1'.t will be seen that in Germany also the British television system is recognised as 

providing the only commercial solution. 

X ERICA is no place for 
sceptics of the new science of 
television, and the enthusiastic 

amateurs hold no brief for such 
scepticism as we find in the parent 
home of television-England. Here, 
on this side of the "herring pond," 
television is the order of the day, and 
novices, amateurs, experts, manufac
tw-ers, radio authorities, and station 
directors, all are surging around the 
banner of television and are urging it 
towards its destined place in every 
broadcasting station and in every 
private home. As it was once the 
ambition of all radio amateurs to 
" pound the brass " or check modula
tion, so is it now their ambition to 
"synchronise" and "stabilise." 

The attitude in America towards 
television is totally different from 
that in England ; better facilities 
obtain, more licence and scope 
are granted, full public and official 
support is accorded, and the 
proper spirit in the radio world 
prevails. With these encourage
ments . American television is 
developing rapidly, bas long since 
emerged from the laboratories, 
and is ·now a definite public ser
vice. Fourteen television stations 
are already OD the air in the hiaher 
frequ~n,cy ~ b~nd with... definite 

schedules, · while several others 
have more or less definite test 
schedules incorporated as part of 
their nightly programmes. Yet 
England has none. 

This not only challenges our 
English policy but condemns it, inas
much as it has hampered television 
development in England by confining 
television to the laboratory while 
America utilises it as a public service. 
As every American amateur is a 
potential explorer in the television 
field, it means that we are not only 
depending on Mr. Baird to maintain 
television supremacy against the 
finest expert minds of America, but 
we are also depending on him to 
maintain it against the great Ameri
can amateur world in general. And 
to combatthe amateur, as English 
officialdom knows, is a bad and 
dangerous policy. 

While we plead for television 
facilities, Dr. E. F. W. Alexanderson 
televises plays; Mr. C. F. Jenkins 
televises radio " movies " ; the Bell 
Telephone Company televises outdoor 
scenes in daylight, and the amateurs 
press hard to the fore. Yet the 
American television transmitters are 
identical with Mr. Baird's earlier 
d~igns, and the receivers generally 
differ only in that _tll.ey ~*e _ n9 
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provision for automatic synchronism 
-a vital weakness. The British 
amateur to-day is seriously handi
capped by the fact that his nearest 
television broadcasting station is 
3,500 miles away. 

Radio-movies, wherein cinema films 
are. televised, is also developing 
rapidly. Mr. Jenkins' system, which 
necessitates heavy silhouette films 
and a special fonn of receiver known 
as the Jenkins quartz-rod drum 
receiver, is among the latest develop
ments, and transmissions on this 
system are already being broadcast 
from the Jenkins Laboratories and 
.elsewhere. Other systems employing 
the conventional Baird receiver are 
also being tested out regularly and. 
several short-wave stations, including 
l{DI{A, are contemplating definite 
schedules. . 

In the outdoor daylight television 
tests carried out by the Bell Telephone 
Laboratories.a golfer, A. L. Johnsrud, 
was televised in action about 20 feet 
away from the camera and his 
actions were reproduced with remark
ab~e success at the receiving end. 
This has aroused great expectations 
·over here, and seems to herald an 
era of new possibilities. ... 

The commercial receivers· ~ 



~ 

TELEVISION 

marketed here are basically 
identical with Mr. Baird's tele
visor, but are generally without any 
synchronising means beyond . the 
rheostat in the motor field winding. 
In some receivers synchronism is 
crudely obtained by hand adjustment 
of the rheostat, while in others a 
portion of the field resistance is short
circuited by a push button, thus 
" kicking " the motor to a greater 
speed. This method is also neces
sarily crude, since it necessitates 
skill and judgment in estimating the 
amount of kick required. These com
mercial receivers retail from £7 
upwards and are obtainable, com
pletely assembled or in kits, for what 
they are worth-but that worth 
is to the American amateur what 
the crystal set was to the early 
wireless amateur. 

Mr. Baird's methods of syn
chronism are highly lauded out 
here and are considered as the 
logical means to practical tele
vision, but they are not as yet incor
porated in any of the commercial sets 
I have seen in the States. 

To receive certain stations 24-, 36-, 
48-apcrture discs are required, while 
the speed of disc rotation varies from 
600-1000 r.p.m. Thus, to receive 
WGY 24-holc discs at 900 r.p.m. are 
required; for WRNY 36-hole discs at 
600 r.p.m., and for WLEX 48-hole 
discs at ro8o r.p.m. The 24-, 36-, 
48-aperture discs are more or less 
standardised in amateur equipment 
and the motors are designed to be 
continuously variable in speed up to 
1500 r.p.m. 

Attention is being devoted to the 
enlargement of the received image, 
and images from 6 in. by 6 in. to 
nearly I2 in. square have been 
obtained by optical magnification and 
by projection. A new " high-glow " 
neon tube has made this possible, 
and brilliant enlargements have been 
obtained. 

AMERICAN SHORT-WAVE 

TELEVISION STATIONS. 

l\·Ietres. Metres. 

4XA I25-200 WCFL , 60-61 

2XBV , 65--66 . . ~XK 6o-6r 
,xc 65-66 3XK 46•72 
2XBS 63-65 2XAL 30•91 
8XAV 62--63 2XAD 21·96 . 

2XBU 6r-62 2XBW 19•8 , 

rXAY 6r-63 2.XAV 19•7-8 

' 
., 
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i Television at Home- ! 
!~ When? ~ 
~ ~ 
~~ By WILFRED ANDERSON ~ 
=~_.: What does the man in the street think of television? Oiir I 
'l' contributor classes himself as siicli, and gives our readers liis 
~-.; views on the subject in a very interesting manner. 
~~ 
®~~~~~~~~~~~@ 

NYONE with a little fore-
sight can estimate the great 

A. possibilities of television when 
it has reached the stage of practica
bility. By this I mean when the 
necessary facilities have been granted 
for " putting " over a programme. 

I was fortunate enough to be one 
of the many persons who took advan
tage of the offer of the Baird Tele
vision Company to witness a demon
stration at the recent Wireless Exhi
bition at Olympia. To say in cold 
print that I was delighted and 
fascinated. with what I saw, does 

• not adequately convey the extreme 
pleasure I experienced in witnessing 
even a short programme. 

When I entered the studio a lady 
was singing and being televised. I 
was amazed to see so clearly the 
singer's portrait recorded on the 
televisor. The features were wonder
fully clear, and the facial expressions 
of the singer were r~gistered and 
synchronised perfectly with the words 
of the song being broadcast. The 
next item was a gentleman singing, 
and here again synchronisation was 
perfect. 

I left the studio with a self
satisfied smile to think I had at last 
actually seen a demonstration of 
television, my heart was brimful of 
thanks towards the woriderful genius 
who had perfected such a vital art. 

One confession I must make, viz., 
when reaching home after the show 
my loud speaker was at w_ork and 
. Winnie Melville was broadcasting, 
and I immediately looked for the 
singer; it was, to say the least, dis-
tressing to hear only the ·song whe~ 
I knew it was possible by the use of 
the televisor to have been able to 
see the artiste in question. Here it 
was definitely bro:ught home to me 
that ·" radi.o •: ·as we und,er~tand it 
was. giving us only · 50 . per cent.-
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sound. The other 50 per cent.
vision, was missing. For how long. 
I ask, are we to remain at 50 per cent.? 

I feel convinced that if every 
listener could have five minutes 
before the televisor-at a demon
stration, of course-then a universal 
demand would be made for television, 
and at once. · ' 

One reads of a few notable peoj'.'le, 
such as Mr. Lloyd George, .having 
their own private cinem~- for the 
entertainment of their guests. The 
question presents itself of inquiring 
why we ·cannot all have our own 
miniature cinemas at home by simply 
making use of this latest scienc~ 
called television. 

We do not expect to see the setting 
of, say, a Drury Lane stage as a first 
kick-off, but even a single artiste 
"putting ·across" humour is more 
to be desired than mere sound. 
Humour alone is just what we are at 
present lacking-George Robey, fo~ 
instance, being televised when broad
casting, and being picked up on our 
televisors at home for even a few 
minutes' show would be worth ?
whole evening'.s talkie, talkie. Or, 
again. one of the three political 
leaders delivetjng his final electioneer
ing address would be just splendid, 
and would complete the 100 per cent. 
standard which we are at present 
lacking in our evening's fireside 
entertainment. 

I have only touched in the merest 
outline of the great possibilities ~f 
television-just the fireside one. 
What about the position when it is 
developed internationally, and we 
are able to see the Prime Ministe~ 
of the great Dominions delivering 

· .their speeches, :etc:? · 
· Science must go forward, and wt 

must . press · for television antl _get 
television-the sooner the better .. 

. ~ 

-, 
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The following abstracts are prepared, witli the pe·rmission of the Controller of H.M. Stationery Office, 
from specifications obtainable at tlze Patent Office, 25, Southampton Buildings, W.C.2. Price IS. each. 

INi Patent No. ::!971•7, recently granted 
to G. Valensi, several features of novel 
interest appear. The specification -~ro

,;dcs for a complete system of televmon 
based in principle on mechanical exploring 

1 
methods, F~g but dispen-
sing alto
gether with 
the usual 
image-for
ming neon 
lamp; an 
image of 

, Q the source ,,• of light at 
\ the receiv-

ing station 
being formed in the pupil of the obser
ver's eye or in the plane of the dia
l)hragm of a camera. Scanning is effected 
fly means of lwo slotted discs (1 and 2) 
in Fig. 1, v.·hich are rotated in opposite 
directions at slightly different speeds. 
'Jhus each oI the intersections of the 
pairs of..slots scans a square in which 

~ 

2 
a picture 

r,a . may be lo-
~ cated. ltis 

I 3rclaimed 
~ ·j) that s_tereo-
~ scop1c or 

three.colour 
. vision may 

be Signalled by sending two or more vieVI-S 
of the object simultaneously. 

1 he arrangements at the transmitter arc 
.shown in Fig. 2. A real image (31') of 
the object (31) is formed in the plane 
bdwttn the _scanni~g discs (1 and 2) and 
the transmitted light pencil falls on a 
photo-electric cell (3). 

Analtemativearrangcmentisthatshown 

... 
in Fig. 3, 
where a 
light source 
(19) and a 
system of 
lenses (3'1, 
33) throw1; 
a concen-

~ trated 
. beam through 

the moving aperture of the scanning 
discs (1 and 2) on to a mirror (40) and 
thence by reflection to the object' (31): 
AZJ image of the object (31) is projected on 

, to a photo-electric cell (42). 
At the receiver the vision signal cun-ents 

are applied to the electrodes of .a. Kerr 

cell (46), Fig. 4, 45 and "47 representing the 
associated polariser and analyser. A 
constant source of light (z6), such as that 
given from a straight filament type of 
lamp, is provided, an image of this filament 
being formed by means of lenses (28 and 
29) in the dielectric of the cell (46). 

Two different methods of amplification 
are given in the Patent specification with 
circuit diagrams. The arrangement shown 
in Fig. 5 is interesting. Here a cathode 
stream derived from the filament (81) and 
passing through a small aperture in the 
positive screen (77) falls normally on a 
plate (A) so as to bring the battery (83) 

,. .. ~'3.;~~ 
-~r,,· 

into circuit with the photo-electric cell (46). 
The current to be amplified is passed 
through the .coil (85) and by doing so 
deflects the cathode stream on to another 
plate (B or C), thus bringing into circuit 
further batteries, such as 6o (or 87) . 

Synchronising is effected stroboscopic
ally by a tuning fork (9 ), Fig. 1, electrically 
maintained in motion by a source of current 
(Io). A neon lamp (13) is connected to the 

FUJ 5. 

7S ~ 
f' 85 II 

~ •M•tl• +l1l~iH<i1----4ii1 
81 6Q 

motor (3), and this lamp intermittently 
illuminates the fork .. The speed of the 
motor is adjusted until the vibrating fork 
appears to be motionless ; the motor then 
being put under the direct control of the 
fork. 

A method of viewing an object by invis
ible rays is the subject of Patent No. 
297014, granted to J. L. Baird and Tele
vision, Ltd. Very short wireless waves 
adjacent to the infra-red part of the 
spectrum are used. A screen or surface 
made up of separated and insulated con
ducting particles, such as metal powder, 
forms the detector. The resulting spark 
discharge may be viewed directly on the 
screen or may be made to in1luence a 

• selenium cell. The diameter of the metal 

particles is about twice that of the wave
length employed. 

A combined two-way telephone and 
television system utilising carrier current 
(wired wireless) transmission channels is 
described in Patent No. 297152, granted to 
W. E. Beatty (Bell Telephone Laboratories, 
Inc.). 1he same exploring disc (zr), F ig. 6, 
is used for transmitting and receiving at 
each station. The system is designed to 
operate through a telephone exchange (100), 
the subscriber (9) being illuminated by a 
mercury vapour lamp (II). An image of 
the person being transmitted is carried by 
the lens system (26, 27, 30) to the photo
electric cell (31), being broken up into 
strips on the way by the action of the 

40 
41 

scanning 
d isc (2r). 
To pre
vent the 
subjec t 
being 
dazzled 
the source 
of mer
e u r y -
vapour 
illumina

tion is chosen so 
that its ratio of 
photo-electric to 
visual efficiency is 
a maximum or 
otherwise the 
positions of the 
source of illumin-

e:, 9 ation {II) and the 
~: photo-electric cell 
\.~ (31) may be inter-

changed so that in effect his features are 
traversed. by a moving light spot. 

Incoming vision signals are applied to 
the lamp (33) and thence through the lens 
(34), reversing prism (35) and mirror (36). 

Normally four channels are used in 
t ransmission. Channel 40 being reserved 
for two-way telephony, channel 41 fol 
outgoing televisiol) signals, channel 42 is 
the synchronising channel, while 43 is for 
incoming television signals. The four 
channels Qlay, however, be superimposed, 
the synchronising channel providing direct 

,transmission, while the other three chan• 
nels employ carrier current. In a modifica• 
tion of the arrangement it is claimed that ' 
all four channels may be carrier chan~els, 
or alternatively the television channels 
may be wireless and the telephone and 
synchronising channels may be wired. 
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The Editor does 11ot hold himself re•po11sible for the opi,iiom .of his ·co,respondents. 
Co1-responde11ce should be addressed to the Editor, TELEVISION, 26, Charing Cross 
Road, W .C. 2, a11d must be accompa11icd by the writer's ,iame and addres1, 

ASTLEY HOU5E, 
\VEST PARADE, 

THE E DITOR, 
"TELEVISION." 

Rl!YL, N. WALES. 

DEAR Siit, 
As a regular reader of your journal, and 

a staunch support'<r from No. I, may I 
take this opportunity of thanking you for 
the way in which you have set an example 
in the television world. For some t ime 
past we have felt the want of a good 
journa l to keep us in touch with curren t 
topics and new departures in the advance
ment of television. 

May I also apply to you for membership 
papers for the Television Society? 

Wishing your paper every s uccess, 
Yours faithfully, 

T. R. LITTLE. 

J. B. SHREWSBURY'S ARTICLE. 

THE EDITOR, 

50, HALL AVENUE, 
LEEK, STAFFS. 

November 16th, r928. 

" TELEVISION." 
DEAR Sm, 

Mr. J . B. Shrewsbury, in his ati:iclc in 
your November issue, proposed flooding 
the object to be televised with rapid 
oscillatory discharges so that electro
magnetic waves are reflected, the rays then 
being focussed by a lens suitable for the 
particular kind of waves used on to 
apparatus capable of amplifying the 
picture without the use of rotating discs, 
etc., and then transmitted in a parallel 
beam, each ray in its respective position. 
Since light waves are rapid electro
magnetic waves (rapid oscillatory dis
charges) he was merely repeating the 
action of the ordinary camera up to the 
point when he spoke of amplifying the 
rays . . But in another part of the article he 
talks of these discharges as though he means 
waves above the visible spectrum, such as 
Hertz ·used in the experiment referred to 
in the article, and which need reflecting in 
a different manner to light waves. He 
seems to have overlooked the fact that 
waves above the visible spectrum would be 
reflected in entirely different proportions 
from the object than would light waves, 
and the true tone and colour"eflect would 
vanish.- For instance, Mr. Baird has proved 
that smoke and other things reflect no 

infra-reel rays, while foliage reflects a large 
proportion of them. This state of affairs 
would be wor~e with waves such as Hertz 
used in his experiment. Then he says that 
this system would bring television into 
every llome. 1 am utterly at a loss to see 
how he could imagine that, as the resultant 
parallel beam would have to be directed 
straight to the receiver, only enabling one 
person to receive it. As regards amplifying 
the detail of the picture without rotating 
discs or vibrating mirrors, this seems to be 
a neglected line of 'research. Perhaps it 
could be accomplished by finding some 
substance that would vary in its reflection 
powers or transparency to certain rays 
while under the influence of light. This 
method of amplification, if made practic
able, would completely abolish the neces
sity to flood the object with a very power
ful light to cause reasonable current 
fluctua t ions in the light-sensitive cell. As 
you said in last month's TELEVIStON, there 
is a great need for more discussion in your 
correspondence columns. \Ve want more 
letters like Mr. Adcock's, which lead to 
intercstin~ discussions. Otherwise I find 
TELEVISION thoroughly enjoyable and 
educating. Yours faithfully, 

W. H. JOHNSON, 

5, JORDAN'S YARD, 
CAMBRIDGE. 

October 30th, 1928. 
THE EDITOR, 

"TELEVISION." 
DEAR SIR, 

i\fr. Shrewsbury seems to have hit upon 
a very happy . idea in his article on " the 
travelling light-spot," and I shall be only 
too pleased to hear of any research work 
carried out along those lines. However, I 
do not consider that he will translate satis
factorily his electro-magnetic waves into 
light waves by means of either calorescence 
or fluorescence. To produce an image by 
calorescence would require too much 
energy to render the method. satisfactory, 
for many other radiations other than the 
visible radiations would be produced. 

Fluorescence is generally e."tcited by 
ultra-violet light, and I do not quite see 
how Mr. Shrewsbury proposes to make use 
of electro-magnetic waves without con
verting them into ultra-violet light. In 
any case he would have to use short wave
length radiation, since the. ,wave-length of 
the exciting light in order to produce 
fi:uofC!lcence· has generally to be shprter 
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than the wave-length of the luminescent 
light (Stokes's law). But destructive 
criticism is never very helpflll, and so I will 
venture to make a suggestion that might 
prove of some value. 

Sources of light can be divided into two 
groups-temperature radiation and lumin
escence. In the case of temperature 
radiation, light is given out purely as a 
result of the body being heated, the elec
trons which give out the light waves being 
caused to vibrate as a result of the motion 
of the molecules. Whereas in the case of 
luminescence electric or chemical energy is 
changed directly into the energy of the 
light waves without passing through the 
intermediate stage of heat; the electrons 
are set vibrating without kinetic energy 
being given to the molecules as a ,vhole. 

It will be seen that this is much the 
more efficient way of producing light; 
hence given a suitable luminescent sub• 
stance there will be no need to convert the 
electro-magnetic waves into any other 
type of radiation. Hence if these electro
magnetic waves be focussed on to a suit
able luminescent screen, they would excite 
it in proportion to the amount they were 

· reflected, and so an image would be 
produced on the screen. 

Luminescence is of comparatively recent 
gro,vth, and there seems to be very little 
available information on the subject. 
Ho,vever, it is possible that luminescence 
may be of great importance in television, 
and -so I should welcome an article in your 
periodical on the subject. 

Yours faithfully, 
C. M. A.DCOCL 

BEACH CoTTAGE, 
BOTLEY ROAD, HEDGE END, 

B0TLEY, RANTS. 

Octom 29'11, 1928. 
THE EDITOR, 

"TELEVISION." 

DEAR SIR, 
R, l\lr. John B. Shrewsbuey's article 

one would be interested to know how he 
proposes to pick up the electro-maguetic . 
vibrations emitted by the object to be 
tra.nsmitted. These emissions would be 
very small indeed, and from some parts of. 
the object almost nil. Moreover, metal 
objects near the path of emission from 
object to transmitter would be bo~.to 
cause distortion. - Yours Wthfully, 

W. H. HEBDIGB (Au~ R.5.G.B.). 
• ·. (COflei111utl 011mi&J.) · 1 · 

... 
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PICTURE BROADCASTING.• 
Lo!<IDON, N. 3. 

O&tob;r 20th, 1928. 

The Editor. Wirl'less World. 

Sir,-It is swprising to me that the 
B.B.C. should decide for or against any 
fonn of picture broadcast without con
sulting the public which finds their funds. 

I suggest a referendum on the following 
lines:-

.. Do you. as a subscriber to wfreless 
services, desire the B.B.C. to include 
broadcast of :-

(r) Still pictures ? 
(2) TelClision ? 

Personally I think it is wasting our 
money to transmit pictures, however 
perfect, the like of which can be bought in 
evening papen; at one penny per dozen. . 

Television. may have imperfections at 
present, but is obviously the eventual home. 
requirement, and the B.B.C. should 
remember that amateurs have taught them 
many a lesson-why not let them have a 
chance at improving television reception ? 

E. J. CRAMPTON. 

•Reproduced by courtesy of the Wireless 
World. . 

POSITIVE GRIP TERMINALS 
ARE ABSOLUTELY IDEAL 

(I'.,,_ N•. :11C55111.) 

'Dlamda al U. leada an 
•pipped that tbay call• 
aolpcalbly-addft. 
Plam9 .la - dlllrlbat.-l ... lnak .. ......, =- (Saa ma. f Partblr, Ille 
...... alU.la 

::,.-::..s.-:i .:r ' lllllnll • :-i::r.l to =~=11111 
=UCED fJI 

PRICES ~-r~. 
REFUSE 

~.,::S·SUBSTITUTES ... _____ _ 

TELEVISION· 

ORDER FORM. 

To TELEVISION PRESS, LTD., 

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

· ( Postal Order } . 
I enclose herewith 1 Money Order for 7/6 m respect of 

· l Cheque 
one year's subscription to " Television," commencing with 

then••················· .................................. .issue. 

Name .................................................................................... .... .. ..................... . 

Address ................................ .................... ........ ....... ................... ............. ..... . 

Posfal and Money Orders should be crossed '&co~ and Cheques. 
should be made payable to Television Press, Ltd. 

TELEVISION SOCIETY. 

MEMBERSHIP APPLICATION . FORM. 
DECEMBER, 1928. 

I 

Please send me particulars and conditions of member-
ship of the Television Society. · 

Name ................................................. ..... .................................... ..................... . 

Address .......................................... .. ............................................................. . 

I desire to enrol as .......................................... .. ........ ............ ... .... (Fellow. 
Associate or Student Member) and submit qualifications :.._ 

Academic Qualifications .... _. ....... ... ......................... .. .......... .. ............. or 

Scientific Pursuits .............. _. .... . .. ......................................................... . 

THE SECRETARY OF TIIE TELEVISION SOCIETY: 

[Stamp enclosed.] 
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95, Belgrave Squ~e, . 
Westminster, S.W.I. · 
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TELEVISION 

PRECISION 
INSTRUMENTS 

The new J.B. Slow i\lotio:1 Condenser up
holds t he J.B. reputation for engineering 
precision. Further refinements are em- . 
bodied in this r929 design which possesses 
the same smooth, accurate control and 
perfect fi nish of all J. B. conC:ensers. 

000,5 mfd. , 14/6 
000.15 ,aJJ. , 13/6 
/JUO:!ti 111/d., 13/-

Pri:es : 
·000J/i 111/J., 13J
·0005 lllfd., L og. 14/6 
0003 11,fd., L og. 13/6 

E+-- .!w-' ,·t-£'·~ •;, 
Advr. of JACKSON BROS., 
72, S c. Tliomas's Srreet, S.E. I 
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All Communications 
respecting 

ADVERTISEMENTS 

should be addressed to :-

"TELEVISION" 
Advertisement Dept., 

Kingsway Corner Buildings, 

109, Kingsway, W.C.2. 

Telepboae : HOLBORN 7070 
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Specified 
forthenew 
Master• 

Q Hue we shou· the 
Coluer-n. Comhined 
WaueCoH tn the new 
MullaTd Mas t ,T 
Three* as welt as a 
view of the ingeniou.s 
switch concealed in 
the base. 

~ 

The Colvern Combined 
Wave Coil gives 
selectivity and volume 

THE fact that coil-changing is dispensed with 
in The New Mullard Master Three is the 
outcome of the specially designed Colvem 

Combined Vtave Coil specified. Its high effici
ency is entirely due to skilful manufacture on the 
one hand and efficient design on the other. 
Each coil is tested before despatch in a duplicate 
New Master Three Receiver in order to 
ensure that it functions exactly in conformity 
with that used in the original 
receiver. This is your safeguard and I 7'6 
you are advised to adhere to the 

COLVERN 
ACCURATE SPACE WOUND 

COILS 
Mention of " Televisio,r " wl,e,r replying to advertisements will ensure prompt attention. 

iii · 
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When your ''local" programme is uninteresting, when 
you long to search for distant stations-then it is that 
you will appreciate Mullard P.M. Valves. 
The huge emission from the wonderful Mullard P.M. 
Filament means stronger and clearer signals-reception 
such as you can obtain only with Mullard Valves. You 
notice the difference as soon as you put them in your 
receiver. You appreciate the better tone, richer volume 
and greater ease of tuning-in distant stations. 
Get Mullard Valves to-day. Every radio dealer sells them. 

Mullard 
THB • ~ASTBR • VALVE 

TELEVISION 

ADVT. THE MULLARD WIRELESS SERVICE co., LTD., DENMARK HOUSE, DENMARK STREET, LONDON, W.~,i 

Prlllled bJ 11.uau., W .nso,r & Vn<&Y, Lo., 52, Long Acre. London, \V .C.2, lllld published for I.he Proprietors, TELEVISION PRESS, LTD., 23, Cbarlng Cross Road, London, 
w.c.2, by T• s At.Dl'-"E Pvat.19111."G Co., LTD., CroW11 Court, Ch:incer)' u~, London, _w.c.2. Address _for advertisements, "1:ELEVISIOll" AoV£RTIS£11UI.NT DEPT,. 
Ult, Klapny, l.oDcloa, W.C.2. Sole Agent for U.S.A., bTERl<ATIO"AL lli&ws. Registered for transmission by CaMdian Magazine Post. 
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