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THIS MONTH'S CAUSERIE

X ITIH the new Magazine is heralder the
new era in television broadcasts. for the
B.B.C. has for ihe fQrst time ia historv

broadcast television from its Savey Hill studios. As
the Dady Mail well says, “ The transmission was a
great success, and the world for the first time saw
Jack Payae and his * boys. ™

Na moere popular subject for the frst historic
B.B.C. transmission could have been chosen thai
Jack Pavne and his Band. Readers will join with
us in an expression of jubilation that at Tong last.
after pegging away consistertly. this British svstem
is accepted by the B.B.C. as a definite addition ta
its programme.

At the time of writing the indications are that
even mote suitable hours will be set apart for the
broadecasiing of television, and now it is up to
British manufacturers to take the great advantage
that is effered by co-operating with the Baird Com-
pany to incet competition from abroad which sooner
or later must be faced. It is nat much use wa:ting.
as we live in the past, urtil our industrial rivals
step in.  Now is the time!

In conversation with one of the officials oi the
Radia Manufacturers’ \ssociation. he informe:d me.
after 1 had told h'm of the true position to-day.
that his members were entirelv ohlivious to the true
position. and he suggested that I might corze alorg

and address the members at one of their periodical
lunches. I shall certainly be glad to do so.

Meanwhile I have to acknowledge tle thoughtful
telephonic message which reached me at the 1).B.C.
a few minutes after the broadcast fromn Mr. Allen,
of AcMichaels. who said the transmission which
he picked up at Bromlev was * marvellous.” Ile
easily recognised Jack Payne and his hoys.

So far so good. but there is a great dea. more
to do. The pioncer work in conmection with tele-
vision in this country has been done exclusively hy
the Baird Company. They have had to bear the
brunt. = But this problem 1s no longer one which
concerns only the Baird Company or the B.B.C.:
it is one of national importance, and I am pleased
to sce that eminent politicians are beginning to
realise that the matter cannot be allowed ta stand
where it is.

Fo descend to the purely personal for the moment,
the fight T have been waging without a break for
the past three vears in order to put television an the
map in this country is nearing a finish.

But there is a bigger fight to be won before I
throw in my hand. and that is to arrainge w'th the
Government either through the Post Office or the
B.B.C. to make British television sufe for this
couniry. ‘Then and only then shall T regard my task
as finished. Sypxey AL MosELEY.

Entire Contents of tlis Journal coprright in the U.S.A., 1931, by Television Press, Ltd.,
Foreign Translation Rights Reserved.
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12 have reached the climax! This is the

{ November issue of the TELEvision Maga-

zine. Leok through it and you will find

a constant striving from No. I to achieve a course

from which we have never f{altered, that is to make
televisicn sate for this country.

I have returned from .\merica in a mood that some
of my friends have described as “glowering.” If
1 were belligerent hefore, I am as a warrior run amok
this time.

I have begun to hit out again in all directions.
Fu'l of nervous energy. I have even attacked my
friends of the B.B.C. 1 have threatenedl where
before T cajoled. In other words. I have returned
+0 the militant moed ir which we achieved the begin-
ning of television broadcasts against unreasonable,
sometimes dishonest, hostility. Why? Because 1
saw in New York that all my theories were correct.
That the American people, once more, were showing
more foresight. miore enterprise, more determina-
tion, than were we in the matter of this important
science.

At the house of the Baird representative in New
York, T saw on Lis own “ Televisor ” four or five
different television programmes. I switched on to
these different transmissions as we switch on to
different stations for sound over here.

3 * X % *

Some of my American friends were rather sorry
that T had criticise:! them so much in the TELEVISTON
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America,
Finance
and the

Future

ES

S)/dﬂey A. Moseley

Magazine, but I pointed out that that, after all, was
perfectly legitimate and necessary. It was not so
much attacking America as stimulating and stirring
British lethargy. America, so far, has been able
to look after herself, and so she needed no bouquets
or promptings from me. I have never denied that
New York inventors have done some very fine work
in connection with the development of television.

At the same time I did not hesitate to point out
in friendly conversation that most American books
or magazines which one picked up on this subject
paid scant credit to the pioneer, John L. Baird.
Against this, however. and I make this statement
not only readily but joyfully, the bulk of the people
I met were full of praise and enthusiasm for the
British inventor.

The New York Times in particular has paid full
tribute to his work. As a matter of fact, Mr. W. S.
Paley, the energetic chief of the Columbia Broad-
casting Company. told me that one of the articles
in the New York Times. which resulted from an
interview with me, was of such a eulogistic character
as he had never read hefore in that conservative
newspaper.

What would Mr. Paley have said if he had seen
the subsequent issue of the same newspaper which
celebrated its eightieth anniversary by giving a table
of the outstanding scientific achievements of the past
eighty vears? ‘A warmer tribute from abroad has
never heen paid to Mr. Baird. as the reader will see
by looking at the next page where the table is repro-

duced.
* * * *

Now. the most surprising discovery I made as a
result of my visit to New York. Washington. Boston,
Montreal, and other places was that Americans were
so assured of the importance of the Baird process
that they were ready to help in the development of
a British invention by financial backing. Baird
shares, as I told my friends when I returned to

TrLevisiON for Nowvember, 1031
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London, were the only thing in America that was
selling. Baird Television!

A good deal of humbug is spoken about the finan-
cial side of Baird Television. I have always been
frank with my readers. and 1 will continue to be so.
It is the utmost rubbish to suggest that the develop-
ment of a science of this nature can be achieved
without somebody or other risking capital. Precious

made to the public, such as wireless pictures, colour
snapshots, and a whole list which will be found in
a book of mine entitled The Small Investor's Guide.

Some people, who have been hostile to the British
endeavours along the lines of television, spread
rumours that the Baird Company was more interested
in finance than it was in developing the science. How
grossly untrue this was can be seen by the facts.
Directors or executive efficials of the Baird Company

THE NEW YORK TIMES, SUNDAY, SEPTEMBER 13, 1931..

vy

1860—Dr. Antonio Pacinotti conceives the first continuous-current
dynamo but does nothing with it. It is independentiy re-
invented by the Belgian Z. T. Gramme (1870-1872).
1861—Coleman Sellers of Philadelphia patents and demonstrates the
first motion-picture machine of the modern type. Edison
v b:ings out the commercial apparatus in 1893.

Wilhelm Siemens invents the regenerative furnace. This, in
th.e hands of two Frenchmen, Pierre and Emile Martin, is
applied in making open-hearth steel (1864).

1865—William Bullock of Philadelphia builds the first presg to print
from a continuous roll or web of paper.

1867—Christopher L. Sholes invents the modern typewriter. Per-
fected in 1873.

1868—George Westinghouse demonstrates his airbrake.

1869—]. H. Greathead designs the modern shield used in tunneling
under water.

1870—S8ir William Siemens invents the clectric furnace for melting
iron and steel.

1871—Charles Goodyear Jr. invents the welt-shoemaking machine.

1874—Thomas A. Edison devises the quadruplex telegraph, which
sends four messages over a singre wire.

Sir William Thompson (afterward Lord Kelvin) devises the
syphon recorder, which becomes indispensable in writing
down cable messages.

1876—Alexander Graham Bell and Elisha Gray independently invent
the telephone.

Dr. N. A, Otto of Cologne, Germany, invents the four-cycle
internal-combustion engine now generally used in auto-

| le
! I
ne | THE OUTSTANDING INVENTIONS OF THE PAST EIGHTY YEARS e
:f (|» S — | 10
e The prophecies on this page, describing the world as it may be eighty years hence, assume adced significance in ;
al the light of man's record of invention in the past eighty—since the day when the first issue of The New York ~
at Times appeared. W hat follows is a compilation of the outstanding inventions since 1851:
m é
et | 1852—Elisha Gray Otis invents the elevator with automatic braking 1884-—Sir Charles A. Parsons receives the first patent for his steam |{
in mechanism, later developed for office and building use. ' turbine
1853—Ginti, an Austrian technician, shows how two messages can | The modern trolley car appears Van Depoele invents the
o be sent over a single telegraph wire (duplex tglegraphy). trolley wheel and Frank L. Sprague the multiple-unit
"e 1854—Henry D. Stone and Frederick W. Howe perfect the turret I oL of control. . . . S
S lathe so that a number of tools may cut metal mechanically. Gottlieb Daimler brings out the light vompact gasoline engine
G The general idea of the turret lathe goes back to Stephen of today and in 1885 drives a hicvcle with if. Thus the
| Fitch (1845). { automobile begins. Carl Benz af Karlsruhe is simultane-
ur 1855—Robert Wilhelm von Bunsen invents the burner now used in | ?:,:ltyg:sz::ggv:}:c‘l};e automobile problem and turns out his
<h every gas stove. o ]
. N N 1886—OCttmar Mergenthaler pe‘fects his linotype machine. il
! _— | . ) g
1856 Sll’s‘}::{:ﬂy Bessemer devises the process for making Bessemer HaN produces aluminum by an electrical process which s

eventually becomes commercial.
1887—Tolbert Lanston patcnts the monotype.

The Rev. Hannibal Goodwin paicnts the cellulold fim.
G’eorge Eastman independcntly works out the same princi-
ple.

The induction motor of Nikola Tesla appears.

1888—John Boyd Dunlop ‘reinwents the cdouble-tube pneumatic ire,
the original invention of Robert W. Thompson (1845) hav-
ing been forgotten.

1890—Dr. Carl Auer von Welsbach produces his montle burner.

1893—Rudolf Diesel publishes a description of his proposed enlgine.
The first specimens are exhibited in 1898 at Munich,

1896—Guglielmo Marconi patents the first high frequency system of
wireless telegraphy.

1899—Francis Elmore first actually uses the oil-flotation process for
separating ores ‘rom waste. The germs of ore flotation
are also found in a patent granted to Carry J. Everson of
Denver, Col. (1886)

1900—Héroult devises his furrace for prcducing steel electrically.

1901—Frederick W. Taylor ard Maunsel White develop the modern
high-speed alloy steels which have made the cheap produc-
tion of automobiles and other machines possible. |

1902—Professor Arthur Korn of Germany makes the first long- o

———

AN DO LM ANA G A

ALl oK JIE S

distance experiment in transmitting photographs by wire. P
1903—The Wright brothers produce a motor-driven airplane and i
fly it successfully at Kitty Hawk, N. C. i
Valdemar Poulsen and Reginald Fessenden independently de- d

vise successful exper:mental rad:o tclephones. la

| mobiles.
f' 1877—Thomas A. Edison demonstrates his phonograph. 1906—Dr. Lee De Forest invents the vactum tube now indispen:able K
e 1879-~Thomas A. Edison produces the first practical incandescent in all electrical communication :
b vlectric lamp. | 1926—]. L. Baird sends recognizable television images over a wire.
5t
o) T’

v average lengzh of life of man has for proper employment of leisure will forward on the intellectual Iine that con=c ou

Anmp

ness anli begin to show evi-
* W eraated a dangerous sal ent. ' dence  of ~-c 0

l
The ¢ New Yark Times" of September 13th, 1931, pays a big tribute to Mr. J. L. Baird by including him in their list of outstanding
tnventions for the past eighty years. See last line of second column.

little progress would have been made in the world
to-day if there had not been people ready to take a
chance on whether an invention was likely to turn
out well or not.

The procedure adopted by the Baird Company
was the same as adopted by most of the big com-
panies in this country.

There was an issue of shares to the public.
Members of the public, who were ready to take a
chance during a period when speculation was rife,
came in and over-subscribed the amount that was
needed. At the same time there were other issues

TELEVISION for November, 1931

had no more to do wnth the movements of the Baird
shares than the man in the moon.

Jealous influences in a certain direction who spread
these precious falsehoods had a motive in permeating
the world with as gross a falsehood as can be
imagined.

One of the Baird critics was a gentleman in a
high position who did not hesitate to gamble in
shares which came from the same stable as
wireless pictures, which, at that time, sought to
rival television, if you please !
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I recall this because, even now, there are people
who are working in the interests of \merica and who
seem to be adept in spreading stories of financial
interests whenever the Baird Company endeavours
to assert its rights as the pioneer Television Company
in this country.

For instance, in New York, where the Baird Cor-
poration has ns headquarters, niany olifers were
made by America for the American rights of the
Baird process. There was an ofier, for instance,
to put on the market a million “ Televisors,” an
enticing offer which, however, had to be more closely
considered because higger offers were being ex-
amined.

At the same time in London there was a develop-
ment in regard to Television Limited, the old parent
company, which was formed by a few speculative
enthusiasts who risked their money on television
before its claims had been fully substantiated.

A section of Jim Kelleher's Piccadilly Dance Band, the first band
to broudcast by television from the Baird studio.

When the scheme of amalgamation hetween the
Baird Companies was later approved, the old parent
company went into liquidation and the block of ori-
ginal shares was left in the hands of the liquidator
who sought to realise them.

3 * * * *

Now these million deferred shares virtually con-
trol the whole position of DBritish television. There
are some 3,300.000 shares all told. each with equal
voting rights. Since, however, a comparativelyv small
proportion of voters exercise their votes at general
meetings. this block of a million shares, as I say,
controls the voting position.

* * * & *

In my natural anxiety to see that this control would
not pass into wrong hands. I set to work and en-
deavoured to get some friends of mine to step in
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and take care of these shares. Indeed. I succeeded
so far that I influenced some big people, and at one
time the head of one of the biggest cinema corpora-
tions in this country assured me he would come in.
The full story of this I am unable to tell yet, but I
can guarantee that it will form a very interesting
chapter in the secret history of television.

To cut a long story short, however. After con-
sulting with Mr. Baird. who. after all. is the man
who should be considered so far as the future of his
invention is concerned, I was encouraged to make
an offer for these shares to the liquidator. You will
realise that had these shares passed into foreign or
unfriendly control, all my work and the work of my
friends in the past few years would have been a
sheer waste of time.

Unfortunately I was called away to New York in
connection with the development of the :\merican
Conpany. T had to see scores of people on that
matter, and at the same time keep an eye on the
position in London. Separated by over 3,000 miles
from miy base. I found it extremely difficult to raise
sufficient funds to secure the controlling interests.

Friends of mine in LLondon who would have readily
come to my rescue were puzzled to reccive cables
from me from New York asking for a few thousand
pounds each, and in the midst of my strenuous en-
deavours to make the most of the \merican situa-
tion, I found a bigger crisis looming ahead, which
was that I might be unable to solidify my work on
behalf of British television by being unable to raise
the money in time to keep control for those who
were working on behalf of Baird Television. So
frantic did I become that I made every conceivable
offer short of parting with control!

* * * * *

Finally there came to my rescue a British news-
paper proprietor who paid the money while I was
away in New York. And so control was kept for
this country.

With that nightmare passed, T was able to return
to London and advise Mr. Baird to go to New York,
where he would be royally received.

Now I have been more frank in connection with
this financial operation than most men would have
been in a similar position, but it is necessary in the
interests of truth to give the true position. There
has never been. I repeat, any speculative tampering
with shares of the Baird Company by any of the
directors or crecutive. It is, of course, impossible
to prevent stockbrokers on their own initiative from
tampering with any shares, as indeed they even did
recently with War Toan.

At one period during the hoom. a firm of stock-
brokers, I understand, sold what is called a “ pro-
tected Bear ™ on the Baird shares when they reached
a high level. The explanation they gave me when
[ asked ior one was rather technical; they said
that when a share reaches an unhealthy height it

(Continued on page 356)
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E rom My N orebook

By H. [. Barton Chapple,
Wh.Sch., B.Sc(Hons.), A.C.G.I,

D.I.C., A.M.IE.E.

The National Radio Exhibition

T1E National Radio Exhibition of 1931 held
at Olympia was certainly a memorable one.

Although taking place :luring a time when
industrial depression was prevalent and a political
crisis had arisen. the attendance, according to the
latest figures, reached 198,144 for the eight days
during which the Exhibition was open. This repre-
sents an increase of about 22 per cent. over the
figures for 1930.

It was a wonderful show and, on every side.
great enthusiasm prevailed. and most of the ex-
hibitors stated that the amount of business trans-
acted was actually more than anticipated. This 1s
an excellent sign of progress, and visttors, although
unable to point their finger at any one outstanding
development, could not help but marvel at the im-
provements that had been male on every side in
radio reception.

The wireless receivers showe:l a marked tendency
towards the all-in model, that is. complete with
loud speaker and mains unit, but the listener who
is dependent on batteries was in no way forgotten.

As in previous years each stand was provided by
the B.B.C. with signals from a common source, and
this enabled manufacturers to demonstrate their loud
speakers on the spot. Quite frankly. however. I
was not impressed with this. I had the feeling
that the quality of the signal was such that it made
poor speakers seem fairly good and good-quality
speakers were unable to give of their best—in other
words. it narrowed the “quality” difference. [
suppose this is inevitable, but obviously the final
assessing of a loud speaker’s value should be made
in the comiort of one’s nwn home, and. undoubtedly,
this policy was followed by potential customers who
made the Exhibition their Mecca.

A New Valve Filament

I learn that a new filament. termeed the ~ Wem-
blev ” filament, is now being incorporated in Osram
2-volt battery valves. This is the outcome of an
endeavour to produce a filament with an emissive
coating having the following acvantages:

TELEVISION for Nowember, 1931

(1) High electron emission per watt of filament
energy supplied.

(2) An electron emission which is lasting.

(3) Non-microphcnic properties.

(4) Rigidity and robustness.

| BAIRD TELEVISION

T I53.Loud @ 3

N

A very striking effecct was produced by the dzsign of the Baird
Company’s stund, and throughowt every day crowds of visiiors
plied those in charge with questions—further evidence of the
great tr.terest in televison.

The low thermal property which gives the first ad-
vantage enumerated above means a reduction in the
amount of heating energy required to emit a given
quantity of electrons from the filament surface.

This emission efficiency has a twoiold advantage:

(1) It effects a saving in the cost of runming the
valve from an accumulator by cutting down the
accumulator charging expenses to a minimum.
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(2) It permits a very long filament to be em-
ployed even though the filament voltage is as low
as 2 volts, and this has the effect of increasing the
surface area of the filament available for electron
emission.

Miss Eileen Glane has broadcast dance im-
presstons by television from the Baird studios.
This type of entertainment has proved very
popular, especially as Miss Glane makes a
study of form interpretation of classical
music, capturing the spirit of a theme.

The greater the emissive surface area available,
the higher can be made the electrical characteristics
of the valve; thus this filament, with its long length
and large area for emission, conduces to a very high
electrical efficiency without the necessity for resort-
ing to extremely close clearances between electrodes.

The maintenance of a reasonably wide clearance
between electrodes has three immediate advantages:

(a) It enables a very much greater consistency
to be maintained between valve and valve in mass
production, i.c. the manufacturing tolerances in char-
acteristics can be greatly reduced.

(b) It makes for the production of a non-micro-
phonic valve.

(c) It reduces the chance of electrode contact
and ensures a more robust valve.
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New Canses of Radio Interference

We are constantly hearing of cases of radio in-
terference of an industrial nature which have led
to a prosecution by law and an order to make the
apparatus non-interfering. Details have now come
to hand of a case in which the owner of a grocer’s
shop in Berlin had an electrical cooling apparatus
which was causing interference. The matter was
reported to the Court, who ordered immediate steps
to be taken to ensure that listeners would not have
cause to complain again.

In Karisruhe it has been found that the electric
drive in church and cinema organs causes inter-
ference, and four towns in England are out to
stop tramway interference by installing collector
bows of the Fischer type, which have been found
to be non-interfering. The towns are Glasgow,
Sunderland, Aberdeen, and Birmingham.

Measuring Sound

The need has often been felt for a unit of
measurement of sound. Of late, with the popu-
larisation of sound amplification, it has become
absolutely necessary for sound to be measured.
Consequently the ““bel ” has been evolved, named
after Graham Bell, and indicates a tenfold amplifi-
cation. This was felt to be rather too large, and
the more common unit will be the “ decibel,” one-
tenth of a “ bel.”

Approaching the Four-Million Mark

Although it is looked upon as the accepted holiday
month with a corresponding neglect of matters ap-
pertaining to wireless, perhaps the bad weather
accounted for the very large increase in wire-
less licences which ‘were taken out during
August. The figure given was 32,600, and this
makes the total number of paid licences for Eng-
land, Wales, Scotland, and Northern Ireland stand
at the huge total of 3,818,000, while the free licences
issued to the blind are 25,500, this being for the
period ending August 31st, 1931.

Inte refting Visits

During October I have had the opportunity of
addressing two very enthusiastic television audiences
—one in Bradford and one in London. At the first-
named city I gave the opening address to the Brad-
ford Radio Society, with which is amalgamated the
Bradford Dyers Ltd. Staff Guild Radio Society,
and the subject I chose for this occasion was “ Tele-
vision—VYesterday, To-day, and To-morrow.” I
found the Bradfordians very keen to learn all they
could about television, and I urged them to make a
co-operative effort amongst themselves to carry out
experiments with vision apparatus. The secretary
informs me that this suggestion is to be acted upon,
and I can warmly recommend the same policy to
other societies, otherwise they will be left behind
in the general advance of television.

The second lecture was carried out at rather short

TELEVISION for November, 1931

j|World Radio History

i
:
|

- B L T R v




notice, but, nevertheless, “ Recent Advances in Tele-
vision ” gave me an excellent opportunity to deal
with the latest Baird achievements on the opening
night of the Television Society session. My remarks
are reprinted elsewhere in this magazine, and I
should like to pay tribute to the enthusiasm of the
members.

Interference Again

Reverting to the Bradford visit, it was my inten-
tion to make tests on the quality and strength of the
Baird television signals. and for this purpose I took
with me a “ Televisor,” the *‘ Tele-Power” Unit
(described in the September issue), and a Pye All-
Mains A.C.4 receiver. The last-named is a four-
valve mains portable, having two stages of
screened-grid, a detector, and power output. The
strength of signals on the vision wavelength of 336
metres was excellent with the combination mentioned
above, but unfortunately my tests were negatived
heyond this point, for | encountered bad interference
from the * Televisor ¥ motor. This interference
with the powerful portable set was sufficient to spoil
the images, and unfortunately there was not time to
apply a “smoothing circuit” to the offending item.

As a rule. motor interference arises from the com-
mutation of the motor. and one of the first steps is
to examine the commutator with great care to see
if any of the “bars” are raised. Sparking at the
brushes should be reduced to an absolute minimum,
and in this connection do not omit to look for a
faulty brush position, a badly fitting brush, or
incorrect brush tension.

A Smoothing Cirenit

It happens sometimes that attention to the points
just mentioned do not of themselves bring about the
necessary clearance of the interference, and in that
case some form of smoothing circuit must be in-
corporated. The accompanying diagram gives a
simple. but generally very effective. method of carry-
ing this out. Two fixed condensers of the same
capacity are joined in series across the brushes and
the centre point connected to earth. It is advisable
to include a fuse in each leg of the circuit as a pro-
tection against either condenser breaking down or
any sudden potential surges in the supply mains.
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s a rule, the capac:ties of the condensers are not
critical, but where possible various values from, say,
-5 mfd. to 10 mfd. should hLe tried.

Fuse
® @ 9 %
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Wy ootfng Convensers /
circuit 1o @ cr EQUAL
fix up to CaPnC/ry
cure motor
interference.
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Another important point to watch with this ar-
rangement is the length of the leads. Keep these to
the barest minimum by mounting the condensers
close to the Lrushes. In addition, sec that the lead
to earth is not only short and stralght, but made
from wire of low high-frequency resistance, multi-
stranded cable being excellent for this purpose, pro-
vided care is taken not to break the strands at
intermediate points. .\Another scheme worth trying
is the inclusion of air-core chokes in series with the
mains, provided the wire is of the necessary gauge
to carry the current.

A suitable inductance value is of the order of 100
microhenries and, if desired, the chokes can be made
up as hank-wound coils or alternatively commercial
H.F. chokes may be tried.

A ““ Loud Speaker” Election

The important part which Lroadcasting has played
in the present Election needs no emphasis. There
must be few listeners who, by the time the polling
day arrived, had not heard the speeches broadcast
throughout the country by the various political
leaders.

It may not be so widely appreciated that this was
but one of tne directions in which radio science
helped the various candidates. The use of powerful
amplifiers and loud speakers at important meetings
was also widely adopted, with the result that not only
could vast audiences hear cevery word that was ad-
dressed to thein, but the voices of the speakers them-
selves were saved much unnecessary strain.

TECHNICAL TRAINING IN LATEST DEVELOPMENTS

For many years the B.LLE.T. has >een predom.nan! in the wireless training feld,
and in accordance with our usual custom of keeping nbreast of the times, we
are pleased to announce two unique Home-Study Courses, namely:

1. TELEVISION
2. “TALKIE” ENGINEERING

These Courses are thoroughly comprehensive and up-to-the-minute. Full
particulars of our ome-Study method, terms and syllabus will be gladly sent
on request. Special instruction is also offer=d in Wireless Telegraphy
and Telephony. Wireless and High-Frequency Engineering,
Electrical Technology, etc and for all leading Examinations. ingluding :

A.M.LE.E., LW.T,, A.R.A, C. & G., ctc.

OVER 95%, SUCCESSES

Send to-day for copy of our 180-page hand-book, '* Engineering
Opportunities,” FREE, POST FREE, and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
337, Shakespeare House,——29,31, Oxford Street, London, W.I.
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O the Narure of Ligéi

By Sir Ambrose Fleming, D.Sc., F.R.S.

the nineteenth century had been asked whether

we knew anything about the nature of light and
how it conveys energy, they would have said, “ Why,
certainly! We know a great deal about it. We
know it is a transverse vibration in the ether.”

If the same question were asked of any of the
chief physicists of to-day, they would be bound
to confess that as regards a knowledge of the true
nature of light, we are
still almost completely in
the dark, and more than
that, we do not even
know for certain whether
there is any ether at
all. It was merely a
convenient  hypothesis,
which is perhaps better
discarded in the view of
many to-day. Never-
theless, we have ac-
cumulated in the past
two and a half centuries
an immense knowledge
of the facts of optics
and how light behaves
under certain conditions.

A collection of facts,
however, can no more
be called a science than
a disorderly heap of
bricks can be called a
house. The bricks must
be arranged in a certain
way to make a house,
and the facts must be
strung together by some
consistent explanation to
create a branch of science.

Accordingly, one great
puzzle of science is the
true explanation of the
essential nature of a ray
of light.

The philosophers of
the nineteenth century,
such as Thomas Young,
Fresnel, Brewster,
Hamilton, Stokes, Green and, later on, Kelvin, recog-
nised clearly that light is a vibration of some kind,
periodic in space and time, as proved by the facts
of interference and diffraction,which show that two
rays of light from the same source, travelling to one
and the same point by paths of slightly different

IF any of the great scientists of the middle of
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lengths, can annihilate each other so that light added
to light can produce darkness. Moreover, the fact
that a ray of light can be polarised, as it is called,
or have different properties on its two sides, showed
that this vibration must be transverse to the direc-
tion of propagation, and not along that direction,
as in the case of sound.

Then further, if light is an undulation, there must
be some medium which can undulate, and hence the
ether was hypothecated.
It was supposed to be
immaterial,  imponder-
able, intangible, and yet
to have somie type of
elastic resistance to de-
formation and inertia or
persistence in creating or
removing that deforma-
tion. In short, it had
the mechanical proper-
ties of an elastic solid.

Numerous mathe-
maticians then endeav-
oured to imagine types
of elasticity which would
make the behaviour of
this hypothetical ether
correspond to observed
facts. One after the
other these hypotheses,
as to the structure of
this elastic solid ether,
had to be thrown upon
the scrap-heap. The
most promising of the
lot was that of an Irish
mathematician, MacCul-
lagh, who assumed that
the parts of this ether
did not resist being
moved to and fro or
sliding over ecach other,
but elastically resisted
being rotated or twisted.

Nevertheless, the fact
remains that we know
nothing directly about
the mechanical proper-
ties of such an ether, and have no justification for
assuming them. Then in 1865 that incomparable
scientific genius, James Clerk Maxwell, the cen-
tenary of whose birth we celebrated this October, put
forward a totally different hypothesis.

If two metal plates are placed parallel to each
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other, forming what we call a condenser, and if a
difference of potential or voltage is applied to these
plates, producing in the space between them an
electric force, this force creates a state called electric
strain, or displacement. This displacement depends
upon the nature of the insulator, whether air,
ebonite, or mica between the plates, but it is not
entirely zero even when the plates are in a high
vacuum or empty space. The quality in virtue of
which this displacement is produced by voltage or
electric force is called the diclectric coefficient of the
insulator. Hence, even empty space has a certain
dielectric coefficient, the numerical value of which is
taken to be denoted by unity.

In the same way, 1f we pass an electric current
through a coil of wire, it exerts on the surrounding
medium a magnetic force, and this generates a state
called magnetic flux or induction. The intensity or
degree of this flux for any given force is determined
by the so-called permeability of the medium.

Now, magnetic flux can be created across or in
a high vacuum, and therefore empty space must
have magnetic permeability which is taken as unity.

Whilst, therefore, we know nothing about any
mechanical qualities such as inertia or elasticity of
the ether, we do know experimentally that empty
space has these electric and magnetic qualities called
dielectric coefficient and magnetic permeability.

Maxwell then proved mathematically that we can
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have produced in empty space or in any insulator an
electro-magnetic wave consisting of a periodic varia-
tion of magnetic flux and electric strain which act at
right angles to each other and to the direction in
which the wave is moving. At any one point there
is a periodic and simultanegus variation of magnetic
and electric force, and at any one instant there is
a periodic variation of these quantities along the line
of propagation of the wave. Maxwell also proved
that the speed with which this electro-magnetic wave
travels is measured by the reciprocal of the square
root of the product of the dielectric coefficient (K)
and the permeability () of the medium or 1/4/Kp.
We do not know the absolute value of these con-
stants for empty space, but, curious to say, we know
the value of their product, and the reciprocal of the
square root of this product is the same number as
the velocity of light.

Accordingly, Maxwell arrived at the conclusion
the light was an electro-magnetic wave and that
other waves of the same kind, but longer or shorter
in wavelength, should exist. These longer waves
we now employ in wireless telegraphy and in broad-
casting. It was, then, Maxwell who first pointed out
the existence of these wireless waves and laid the
foundation for all radio engineering.

Maxwell’s theory of these waves was first ex-
pounded in a celebrated memoir by him sent to the
Royal Society of London in 1864, entitled, “A
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KNowN WAVELENGTHS IN MILLIMETRES.

X and Gamma Rays -00001 about.
Schumann Waves -00010

Ultra-Violet -00020 to -00035—2 to 4 Octaves.

Extreme Violet . . -00040 —

Blue . . : . 00045—

Green. . s . =00050—1 Octave.

Yellow . . . +00058—

Red . 2 8 . =00065

Extreme Red -00072 —

Residual Rays -0085 to -096-—9 or 10 Octaves.
Infra Red 1u 001 to 01  —
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Dynamical Theory of the Electro-magnetic Field.”

It was not, however, until 23 years later that
Hertz in Germany showed us how to generate
experimentally the long electric waves predicted by
Maxwell’s theory.

But as Thomas H. Huxley once said, the great
and ever-recurring tragedy of scicnce is that of a
beautiful hypothesis killed by an ugly fact.

So it has been with the beautiful wave theories
of light which have been elaborated. Sooner or
later some fact has turned up quite irreconcilable
with the theory.

The first of these was the fact that when light
or extreme ultra-violet light, that is radiation of
shorter wavelength than violet light, passes through
certain gases, it ionizes them, that is, detaches elec-
trons from the atoms. But it does not ionize every
atom simultaneously. All the atoms are identical,
and yet the light wave behaves as if the energy was
not uniformly distributed over the advancing wave
front surface, but concentrated in certain places
spaced over that front.

Then in the next place, when light of a certain
frequency falls upon certain metals, such as casium,
potassium, or zinc, it liberates electrons from them.
Such metals are called photo-electric, and this effect
is employed in the construction of photo-electric cells
used in television.

Here again, although the light falls uniformly on
the surface, it is not every atom, but only a certain
number that are ionized ar have electrons shot out
of them. We know from other phenomena that to
liberate an electron from an atom requires an
energy expenditure between two and three hilliergs.
A billierg is an amount of energy equal to a million
of a millionth of an erg or to 1/10" erg

Now, an illumination equal to that given by a light
of 1 candle at a distance of 2 metres or to 1/40 of
a candle-foot is more than sufficient to produce an
instantaneous photo-electric effect on potassium or
caesium. An illumination of 1/40th of a candle-
foot is equivalent to an cnergy expenditure on that
surface of about 2'5 ergs per square centimetre per
second. But a single atom has only an area of
1/10% square centimetre. Hence an illumination of
2'5 ergs per square centimetre falling on an atom
can impart to it at most 25/10% erg per second. But
the energy required to ionize or liberate an electron
from an atom is at least 2'5/10" erg or 25,000/10*
erg or 1,000 times greater. Hence we see that the
light of a single candle at a distance of 2 metres
would have to act for at least a quarter of an hour
to supply the energy required to ionize an atom. As
a matter of fact, it ionizes it instantly.

This, therefore, shows that the energy of a beam
of light does not act on atoms as if spread uni-
formly over the wave front, but as if accumulated
in certain spots, and that the wave {ront as far as
energy is concerned is speckled or spotted.

An alternative theory for which there is a good

deal to be said is that it is not every atom which at
any moment can be ionized. Also reasons can be
given for thinking that an atom can draw or suck
out of the wave front more energy than corresponds
to an area equal to its own surface. An atom may
have an axis which has to hold a certain position
with regard to the wave front before it can absorb
any energy no matter what the energy density of the
incident wave may be.

The outcome of this is to show that a pure wave
theory of light cannot explain all the observed facts
about light, but we are compelled to supplement it
by a sort of corpuscular theory.

In fact a beam of light more resembles a shower
of rain in some ways than a uniform wave like a

Sir Ambrose Fleming pays a glowing tribute to the genius of
Clerk Mazwell, whose porirait is reproduced above.

sound wave in air. The rain consists of little drops
of water of various sizes; and light consists of little
drops or quanta of energy called photons. The
photons are of different energy sizes. - The photons
of red light have less energy than the photons of
violet light, but the red photons are more numerous
than the violet. It is because the violet and ultra-
violet photons have each so much energy that they
can cause photo-electric emission of electrons in
metals, act on photographic plates and films, tan our
faces and arms; and also have valuable health-pro-
ducing and germ-destroying powers.

(To be continued)
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THE JUNIOR KIT

Essential
Components
for

Television

By placing on the
market the new
Baird Junior Kit
Baird Television Ltd.
have inaugurated a
new service for tele-
vision experimenters.
Thedunior Kit
consists of the five

necessary com-
ponents, namely, the
Scanning Disc,
Neon Lamp, Neon
Lamp Holder,
Synchronising
Gear and Motor.
These, together with
two useful blueprints
which may be said
to explain everything,
comprise the

Baird Junior Kit,
which is obtainable
at the total cost of

£7:12:6

These components
provide the experi-
menter with the
opportunity of receiv-
ing the Television
Broadcasts, and the kit
can be added to at any
time with the neces-
sary parts to complete
the ‘¢ Televisor.”

Start with
the
Junior Kit
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Bairo  Terewision Lo, 133, Lone Acre, W.C.2.

TEMPLE BAR 5401

£7 : 12 : 6

INCLUDING BLUEPRINTS
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THE OPENING ADDRESS DELIVERED
ON WEDNESDAY, OCTOBER 14th

Recent Developments in Television

H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.C.G.L,,
D.I.C., AM.LE.E,, Fellow of the Television Society

NY attempt to keep pace with television de-

velopments is fraught with difficulties, for,

month by month, new ideas, or advanced de-
velopments of old ideas, make their appearance.

As far as this country is concernad television has
in no way been standing still, and, in order to make
our story quite complete, I think it best 10 mertion
briefly what tcievision stands for and how it is car-
ried into effect.

We have become accustomed by means of our
normal wircless to hear voices and music which come
from1 hundreds or even thousands of miles away:
In this case, however, we are only hearing and are
in the position of a blind man. Television is, there-
fore, of the utmost importance, hecause it is
going to complete the business of hearing by
adding sight.

Speaking scientifically, television means “ seeing
with the aid of electrical methods of transmission,
the reproduction of the images of scenes, living or
inanimate objects. without being actual eye-witnesses
on the spot where they occur.” To make the situa-
tion clear, let me give you two analogies. If you
speak into a telephone mouthpiece, the sound waves
of the voice impinge on a small metal plate and cause
it to vibrate in sympathy or in exact coniormation
to the sound wave. This plate movement is im-
pressed on loose carbon granules at the back of the
mstrument and, consequently, the clectrical resistance
of the circuit of which they form a part is altered.
This sets up a fluctuating current which alters
exact unison with the voice.

In this way we convert sound waves—that is,
speech, song. or music—into fluctuating currents in
a wire circuit, and these are transmitted to the re-
ceiving end, where they pass round a magnet
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mounted behind another metal plate. The varying
current alters the attraction of the magnet on the
plate, and the resulting movements are similar to
those taking place at the transmitting end.

Thus is speech reproduced, and, when we come
to consider it, the process, like all great inventions,
is amazingly simple.

Wireless broadcasting is effected on very similar
lines. The artiste stands before a microphone, and
the sound waves of his voice are converted, as in
the telephone, into electrical currents varying with
the sound waves. These fluctuations, minute in
character, are amplified and superimposed on the
high-frequency carrier wave of the station, this
wave taking the place of the wires of an ordinary
telephone. Then the waves are radiated into space,
and, if you have a wireless aerial and receiver tuned
in, you can detect these waves because they produce
minute voltages in the aerial circuit.

Further amplification then takes place, and the
output from the receiver passes to the loud speaker
which, acting somewhat as the telephone earpiece
acts, gives vou an aural replica of what 1s taking
place in the wireless studio.

In effect the process of television is very similar.
The person to be televised stands before the trans-
mitting apparatus, and the light reflected from his
face or body acts upon sensitive photo-electric cells,
and these cells convert the light into current varia-
tions. Then, as in the analogous cases of ‘the tele-
phone and the broadcasting system, this effect is
sent from the transmitter to the receiver by the aid
of wire or wireless, and, just as in the case of the
telephone, no actual sound is transmitted, but merely
an electrical replica; so in television the actual light
and shade of the features and form of the televised

TELEVISTON for November, 1931
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person are not transmitted but an electrical replica
only.

Many and intricate are the methods which have
been applied to bring to fruition this television
schene just referred to. and the first man to achieve
demonstrable results was Mr. J. L. Baird. Fortun-
ately I have been in constant-touch with this inventor
for some years and have watched the progress
made, and I should like to explain some of the out-
standing achievements of the past two years.

Let me deal first of all with the present television
broadcast service. Prior to 1929 the Baird Com-
pany broadcast experimental television transmissions
from their own transmitter of low power situated on
the roof of their laboratories in Long Acre.

These were very successful, but obviously the
service area served by these broadcasts was of a
very narrow compass. Negotiations were, there-
fore, undertaken between the Baird Company and
the B.B.C. to see whether television could be broad-
cast inside the normal broadcasting band as allotted
to public-service stations.

Early in 1929 the Baird Company gave a demon-
stration of tclevision through the old 2LO station
before a representative Committee of the engineers
of the Post Office and B.B.C. and Members of
Parliament. Television was received on portable
“ Televisors,” both at the Post Office and at Savoy
Hill. no separate synchronising signal being trans-
mitted, and only the ordinary broadcast service
channel as used for speech being employed.

This established once and for all that television
could be broadcast under commercial conditions, and
the demonstration was hailed by the Postmaster-
General and his Committec as a ““ noteworthy scien-
tific achievement.” This led up to the successful
conclusion of the lengthy negotiations between the
B.B.C. and the Baird Company for an experimental
television service through 2LO, and this was in-
augurated on September 3oth, 1929, This was for
vision only, as on that date the present Brookman’s
Park transmitter was unfinished, and during the in-
augural ceremony it was necessary to transmit first
of all speech and afterwards the vision of each in-
dividual speaker and artiste.

This single service of vision alone ran for seven
months, and on March 3oth, 1930, dual sound
and vision made its bow to the public from the com-
pleted Brookman’s Park twin transmitting stations.

Originally the control room and studio situated at
the Baird Company’s premises at Long Acre were
of rather small dimensions, and it soon became ap-
parent that, if the service of television was to be
maintained at a high standard, it wotld be necessary
to increase both the size of the studio and the con-
trol room. This was done and has been in use for
several months 1ow.

It will be interesting at this juncture to digress for
a moment and explain the modus operandi for con-
ducting a normal television broadcast. The trans-
mitting apparatus is sectionalised into two parts, that
of the studio and that of the control room. these
two rooms being divided by a special partition which
is noise-proof ; that is to say, the sounds from the
studio cannot pass through into the control room.
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There are three windows in this partition, two for
use in conjunction with the television transmitters,
and a centre one for use as an inspection aperture.
High-quality plate glass has to he employed, and this
must be thinmer than is really advantageous for
deadening the sound, otherwise light would be ab-
sorbed, and, furthermore. the quality of the glass
must be above suspicion, ocherwise curious image
effects will result.

In the studio, which has the usual drapery on

SounNe {u]u}s Souno
Waves ! Wwaves

\ TRANSMITTER \
6>§’<FHJ/ I+
S
. RECEIVER.

Indicating in o simple manner how telephonic communication
i3 established between tiro individuals.

the walls, are arranged the banks of photo-electric
cells on suitable movable stands, and also the sig-
nalling lights which functior between the studio and
the control room.

There arc two transmitters employed, one a light-
spot disc model somewhat similar to the early pat-
tern of transmitting tables used by the Baird Com-
pany, except that it is now possible to “ swing the
light heam ” vertically and horizontally as required
in order to follow the movement of the artistes.

This particular transmitter is utilised for the fami-
liar close-ups, that is the head and shoulder images.
In the early days of television broadcasting it was
felt that from the entertainment point of view a
great deal was missing owing to the inability to
transmit fuli-length images.

Intensive research work has, however, enabled the
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In an analogous manner the transmission of indwiduals and
scenes 18 effected by the Baird process.

Baird Company to <evelop this side of their service,
and in the control room there is now a mirror-drum
transmitter which is emploved for semi-extended
and extended scenes, it being also possible, as in
the case of the light-spot disc model, to follow the
movement of the artistes when such a course is
necessary.
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Leaving for a moment the nature of the pro-
gramme broadcast, let me turn to the scheme em-
ployed for transmitting these signals through to
Savoy Hill. The television signals are translated
from light and shade to an electrical replica by
means of the photo-electric cells, and passed through
three separate amplifiers and a corrector before being
handed on to the landline linking Long Acre with
Savoy Hill. More than one bank of cells is utilised,
so that it is necessary to “ mix the signals,” and this
is carried out ingeniously through the medium of
suitable controls on large amplifier panels which
rin along the whole length of one wall of the control
room. In addition, on these same panels there are
modulation meter controls for signal strength. Posi-
tive and negative image corrections can be made,

This is a big advantage, and avoids any break in
the continuity of the programme from the receiving
end. Tn addition, in order to assure lookers-in that
the television transmission has not failed while this
change-over is made, some gramophone records are
transmitted on the sound wavelength, this being faded
out as soon as the television transinission is ready
to recontinue.

In the carly days many of the critics passed un-
complimentary remarks, and frequently these were
based on the fact that a head and shoulder image,
after the first interest had worn off, presented very
little entertainment value. To a certain extent this
criticism was justified, inasmuch as it restricted the
nature of the broadcast. It was possible, however,
to exploit this close-up in such a manner that it
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and duplicates of each amplifier are kept ready in
case of breakdown, so as to avoid any of those
technical hitches which are so apt to mar a pro-
grammie.

It is also possible quite simply to switch from
landline demonstrations to radio and vice versa. One
engineer is on the control board, and is responsible
for both the vision and the sound signals which are
sent through the landline. In addition, he effects
the signalling to the studic for passing on any in-
structions appertaining to the position of the artistes,
strength of the voices, etc.

A second engineer devotes his time wholly to the
transmitters themselves, either the mirror-drum or
the light-spot disc, as the case may be. During the
transition stage from one tvpe of scene to another,
a synchronising signal is radiated on the vision wave-
length, so as to enable lookers-in to maintain their
vision apparatus in synchronism, both phase and
frame, and thus be ready immediately for the next
scene without having to adjust motor speed, etc.
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produced some really interesting transmissions, as
witness the televising of ““ The Man with the Flower
in his Mouth,” in July 1930, with the co-operation
of the B.B.C. In addition, small sketches in which
only one artiste had to appear at a time were success-
fully produced, and another transmission which
proved successful was the Marionette Players.
The whole technique has altered, however, now
that extended scenes are possible. No longer need
the activities of the Studio Director be confined to
close-up views, for he can show full-length images of
the artistes. This extended scene has proved most
popular, and to give an idea of the type of enter-
tainment which can now be put over quite success-
fully, I can mention that, in addition to sketches
with two or three artistes complete with stage pro-
perties, lookers-in have an opportunity of watching
ballet, cabaret, and Scotch dancing, tap, buck, and
wing dancing, classical dances, illustrations on how
to play tennis, cricket, and badminton, hints on
physical culture, ju-jutsu, etc. Furthermore, there
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are illustrated talks in which the demonstrator can
show models ; while another popular turn is to watch
the pianist at the piano, both pinno and pianist being
in full view of the looker-in. .\ few days ago three
short rounds of a boxing match provided excellent
entertainment; and, according to reports received,
this came over remarkably well.

I could continue to add to this string of successful
extended scene transmissions, but I think enough
has been said to convince the most rooted sceptic
that television has, as a form of entertainment,
finally established itsclf, and will continue to progress
together with the development of the new technique
which has arisen inevitably from the point of view
of producing these tclevision plays, and we can look
forward with confidence, happy in the knowledge
that the art will grow apace.

I can well remember the early theorists proving,
quite conclusively, by means of the “dot” theory
that a television transmission of the nature which I
have just discussed was absolutely impossible. No
one can deny that television has a difficult furrow to
plough, but why strew hypothetical obstacles in the
path?

The width of the frequency band for large tele-
vision images complete with intimate detail is
certainly an acute problem, but it is beyond my com-
prehension why so many people attempt to deal with
the question by quoting a picture point analogy when
strip scanning is used almost universally for tele-
vision purposes.

If you examine a television image quite closely
you can readily trace this strip effect, but obviously
you will not adopt a policy of watching an image
of this character with your eye a few inches away,
any more than you would attempt to criticise an
Academy painting wrought by the artist’s brush by
standing up close to it, or expect to have an even-
ing's enjoyment frce from eye-strain and headache
by sitting through a cinema performance in the front
row of the theatre.

In the image the light and shade is distributed
throughout in a form of wash drawing or continuous
surface, and it is necessary to stand two or three
feet away in order to appreciate the beauty of the
image that is being built up before your eyes.

(Continued on page 362)

WING to Mr. Baird’s departure

for America, he has been unable to
prepare his promised article, “ THE
TRUTH ABOUT TELEVISION.”

It will, however, be published at an
early date.

Place a regular order with your news-
agent for TELEVISION, or, if preferred,
take up an Annual Subscription direct
with these Offices.

DISCOVERY

FOUNDED 1920

for everyone interested in

SCIENCE

NEVER TOO TECHNICAL
NEVER TOO POPULAR
BUT
AUTHENTIC ARTICLES
BY LEADING EXPERTS

THE CONTENTS OF THE

November Number

include the following :
TRAVELLING AS FAST AS SOUND
By J. L. Nayler
ANTHROPOLOGY, OLD AND
By E. N. Fallaize
80,000 BIRDS’ EGGS FOR TIIE NATION
By Cyril Ho>wood

THE FUTURE OF THE GLIDING
MOVEMENT
By Gordon England

PLANT HUNTING IN SERBIA
By P. L. Giuseppi

NEW

PRICE . . 1/- MONTHLY
ANNUAL SUBSCRIPTION 12/6

SEND FOR FREE SPECIMEN COPY
NOW TO

“ DISCOVERY,”
Bouverie House, Fleet Street,
LONDON, E.C.4
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The original photoyraph, which may be compured with the others
0 recognising faults.

ELEVISION is such a new science that even

the keenest of enthusiasts has little or no

standard whereby he can check the quality of
his reception. \We can all judge the reception of
speech and music, but a television image is an un-
known quantity, except to the few who have seen
demonstrations in the Baird Company's premises in
London and at the exhibitions held from time to
time.

Critical Observer

Owing to the difficulties of procuring a photo-
graphic record of a television imzge, and the
apparently poor results obtained ue to the lack of
movement, very few photographs have been deemed
good enough to publish. It can be generally assumed
that the average reception af vision is not up to the
standard of transmission, which of course is just as
true of sound reception. \While the average ear can
tolerate sound as represented by the absence of a
considerable portion of the vibrations or frequencies
which go to make the whole, :he eye, unfortunately,
is a very much more critica! observer.

Sound can be broadcast with wonderful fidelity on
a band of frequencies ranging from 30 10 9,000, and
the B.B.C. actually use a slightly larger band, but
if figures were available it would be a relatively low
percentage of receivers that do anvthing like full
justice to this high standard of transnission.

The television signal broadcast by the Baird
Conipany has to fit itself into the same group of
frequencies as sound, which is decidedly less than
is required for the best results on a 30-line picture
of the ratio used by the Baird Company.
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Recognising
Faults in
'1I'elevision

Images
By D. R. Campbell

Stressing the Low Frequencies

A\ great deal has been written and spoken about
the high frequencies required for television, which
mathematically at least can be proved necessary for
satisfactory results, but little or no mention is made
of the equally important low frequencies, which,
with the present limit of frequency band available,
are more essentigl for pictorial results than the
higher frequencies of the narrow band at present
used.

A television picture of the ratio broadcast at
present can be compressed into a relatively narrow
frequency band, and, for broadcasting, this extends
from 25 to 9,000 cycles per second, which will
give a result differing from the theoretically perfect
that the casual observer would probably fail to
detect.

From the above it will be obvious that the radio-
frequency sections of the receiver used for television
must not be too selective, unless it is of the band-pass
flter type, or the higher frequencies will be lost.
After the signal is rectified, the audio-frequency
amplifying sections must be capable of passing all
the necessary frequencies.

Three Groups of Faults

This article is intended to give indications of the
cause of faults in the image as broadcast to-day.
These can be divided into three groups—mechanical,
electrical, and, if I may use the term, atmospherical.
Taking mechanical faults first, faulty spacing of the
apertures in the scanning disc is the most disconcert-
ing and not always recognised. If the angular space
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is not true, a bad form of distortion is present how-
ever perfect the rest of the apparatus may be. It
may be recognised most easily when any article
which has a straight edge is transmitted, like the top
of a table. This will appear either jagged or lop-
sided as in Fig. 1.

Bad spacing radially is noted by the presence of
continuous black or white lines which appear ver-
tically when the disc is run up irrespective of there
being any signal applied to the neon. The proper
correction of these faults obviously is a new disc,
although if only one or two apertures are faulty
these can be blocked up and remade, according to
the skill of the worker and the material of which
the disc is made.

Pugzling to the Beginner

Another one of the mechanical faults is mount-
ing the disc out of truth with the driving shaft,
and a steady slow flapping of the disc when run up
to speed, generally due to some kink or springy bend
in the metal of which it is made. The cure is obvious.

But by far the most puzzling to the beginner are
the electrical faults, which in almost every case are
due to the cut off of certain frequencies. It has
been pointed out previously that photographic
records are hard to obtain, so an attempt has been
made to fake some pictures into the desired effect.

R
WHHRETAY

Fig. 1.—Mechanical faults in a disc due to tnaccurate angular
spacing, and underlapping or overlapping holes are shown
quile clearly.

Turn to illustration A. An attempt is made here
to reproduce considerable losses of the lower fre-

TELEVISION for Nowvember, 1931

quencies and a similar loss, though to a lesser degree,
of the higher ones. The first thing one notices in

3 : < B : *# 4
Illusiration A.—Demonstrating the bad effects produced in a

television image when there is a considerable loss of the lower
JSrequencies.

pictures lacking L.F. is a light thrown up behind a
person’s head, while the wh:te background on either
side has become almost black on the top of the
picture on either side.

As the artiste moves from side to side the white
flare above the head will follow, but in most cases
will be much less intense if the artiste turns side
face. In some cases of L.F. loss a dark flare like a
shaccw will be present on the forshezd (as in A)
just above the nose, also two beardlike shadows on
the lower jaw either side of the mouth will be
observed. The latter is especially noticeable in the
case of a man wearing a large expanse of coliar.

Using Low Frequencies

In extreme cases white dares will appear stream-
ing upwards over the eyes and mouth. In fact, any-
thing occupying about 45 of a spot’s strip traverse.
if extra dark or light, will throw up a flare or
shadow of the reverse nature; that is to say, a dark
object has a white shadow and vice versa.

Other causes of these vaery objectionable shadows
or throw-ups are overloading and too little H.T., or
the neon or output valve incorrectly hiased. In
the last causes it will be the low-frequency com-
ponent of the signal which will detect the weak spot
in the amplifying apparatus, as would also be the
case in sound work. As a general guide, any con-
tinual streaky shadows appearing to travel up the
picture are a definite indication that the lower
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frequencies are not compatible with what is being
broadcast and the receiving apparatus is capable of
improvement.

Lack of the higher frequencies is not nearly so
objectionable as that of the lower. It has the pic-
torial effect of a general blurring or out-of-focus
effect. Note the cyes, for example, in 4. One can
well consider the eyes in A as losing all the H.F.
permissible as compared with the cves in the photo-
graph at the heading of this article, produced with
full high-frequency response.

A Rare Occurrence

Another fault, though one which occurs somewhat
rarely in broadcast receprion of television, is an
excess of high frequency, which results in haloes
above certain lines running horizontally, or nearly
so, across the picture; see illustration B. Note the
white halo followed by a secondary of the original
image across the top of the head, the-eyebrows,
mouth, and shoulders. These cffects are due to

methods employed to prevent the attenuation of the
higher frequencies. All frequency boosters are some
form of tuned circuit, and if too drastic in action
will definitely oscillate, resuiting in a negative image,
the white halo, followed by a weaker positive one,
being spaced according to the various factors of
the circuit.

W8 i o

Illustration B.—Halo effects are sometimes produced, and the
causes are described on this page.

——

This form of trouble is sometimes found when
an ordinary sound receiving apparatus has been con-
nected to a *“ Televisor,” and, while not apparent to
the ear, the eye quickly detects the fault. The cause
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is due generally to a resonance in the inter-valve
transformers, and may be cured by suitahle damping.
The halo effect may also occur from ifeed back in

the high-frequency sections of a receiver. Most
' l
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Fig. 2.—.1 simple circuit which will enable all the high- and low-
frequency effects described to be tntroduced artificially.

receivers, unless of the band-pass type, will give a
better picture when slightly out of resonance with
the trausmitting station.

Oscillation

In the third group of troubles comes interference
in its many forms, “X’s,” and heterodyning.
Heterodyning takes the form of a fairly fine mesh
over the picture (see illustration C). High-
frequency machines as used by hairdressers have
a somewhat similar effect. The neighbour oscillat-
ing will cause a pattern of various shapes to tlash
across your screen. A.C. mains will bring about
a series of vertical shadows, generally about six in
number, which slowly pass from left to right.
Occasionally the carrier of the London Regional
causes two broad shadows to pass from left to right.
This interference cannot be heard, but I have
“seen it "’ on a valve voltmeter.

Atmospherics show themselves by violent black or
white flashes which momentarily blot out the picture.
One rather troublesome form of interference is
caused by a sparking of the disc motor. This
generally can be located at once as, whatever form
it may take, it remains stationary something like the
white spots in illustration C, and, by the way, it
must not be forgotten that they are just as likely to
be black.

Minor Disturbances

If the spots appear at different places on the
picture, the trouble is most likely to be something
other than the disc motor. Faulty light switches
often cause mysterious black or white splashes.
Sometimes a peculiar fine rippling interference,
rather similar to the grain one can see if close to a
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cinema screen, is present. This effect is probably
more noticeable as the distance from the transmitting
stations is increased. It is due to the minor atmo-
spheric disturbances, and in sound reception can
often be heard wheu the carrier wave is tuned in.
It is hoped that these brief notes will assist others
in solving their poor image quality problems. Before
closing. the reader’s attention is drawn to a simple
theoretical circuit (Fig. 2) i which, by the judicious
alteration of component val-ies, all the high- and low-
frequency effects mentioned may be obtained.

A Circuit to Try
In the circuit . and C are chosen so as to resonate
at about 10,000 cycles, while R should be slightly
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Tlustration C.—Heterodyning takes the form of a fairly fine
mesh over the whole of the image.

less than the iinpedance of the valve. R, will have
to be from 30.000 to 50.000 ohms according to the
transformer impedance, C, of sufficient value to
resonate at about 12 cycles, and C, not less than
one microfarad. These values are for good results.

Now, to give more accentuation to the high fre-
quencies, reduce 2, also try the cffect of different
values of C and L. A reduction in the value of
C, will mar the low frequencies, though the effect
will be more drastic if C, is altered.

R, should be the usual 500,000-ohm type of
variable resistance, and :ts reduction will, of course,
decrease the high frequencies. This may also be
done by shorting L.

On first connecting up a negative image may
result; if this is the case reverse the transformer
input. No decoupling devices have heen shown in the
circuit for the H.T. supplies, and these may bhe
required if the amplifier hecomes unstable.
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From experience we find those interested in Tele-
vision to be THE real Radio ENTHUSIASTS.
Everyone who is enthusiastic will naturally be
interested in IRISH RADIO NEWS, and ac-
cordingly, if you drop us a line with your name
and address, we will gladly send you a specimen
copy FREE.

Irish Broadcasting is particularly interesting to
those who are really kzen on Radio. Hear
Sponsored Programmes within the British Isles.

Edited by JAMES KITCHEN, A.M.LR.E.
PUBLISHED EVERY FRIDAY

Regular Contents include :
OFFICIAL IRISH AND B.B.C.
PROGRAMMES FOR THE WEEK
“ BROAD TUNING,” by A.Z. (Gossip)
HINTS FOR CONSTRUCTORS

GRAMOPHONE NOTES
NORTHERN IRELAND NEWS
Special Articles, News, Photos, Etc.

Why Not Become a Subscriber ?

One Year, Post Free - - 7s. 6d.
Six Months, Post Free - 3s. 9d.

Irish
Radio News

Edjtorial and Publishing Offices :
179 PEARSE STREET, DUBLIN

'‘Phone: IDUBLIN 43236

ENGLISH BRANCH:
RICHMOND HOUSE
NORTHBROOK RCOAD, LONDON, S.E.13
LEE GREEN 1059

'®hone:

341




Studio I'elevision
By 1. Thorne Baker

OT very many years ago amateur wireless

consisted either of listening for stray signals

from ships or from a few stations such as
the Eiffel Tower, or in transmitting to friends with
a small spark installation and exchanging messages
in Morse. Until recently, television may be said
to have been in a somewhat similar state, whereas
to-day we are on the threshold of a new era, in
which scenes from studio to theatre screen are being
transmitted without the intervention of the photo-
graphic camera or film.

Scanning devices, similar in action to the cine-
matographic cameras used in motion-picture studios,
have been successfully made, and broadcasting is
already taking place on entirely novel lines. The
day is approaching, too, when a picture theatre
while showing a film will be able to telegraph an
image of that film to the screens of numbers of
othier theatres by television.

Rapid Development

There are thus two distinct ways in which tele-
vision on the broader scale can be carried out, both
of which may develop with surprising rapidity.
And with them will come yet another development
which a year or two ago seemed fantastic—that is,
television in natural colours. The black-and-white
motion picture will be replaced by colour as surely
as the sound film replaced the silent, and the same
thing will happen inevitably in television.

&

BLUE SPIRAL
q

RED SPIRAL

The three-
spiral disc
used by
Mr. Baird
for colour
television.

& @ @

GREEN SPIRAL—"

The two lines on which studio television, as we
may legitimately call it, is being developed are seen
in the evolution of the scanning disc and the method
of illumination of the subject. Mr. Baird, for
example, in some of his experiments is reverting
to the illumination of the entire subject, as he did
in his earlier experimeuts, and letting the scanning
disc pick up piece after piece of the iliminated
scene and throw its light value upon the photo-
electric cell. Mr. Francis Jenkins, on the other
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hand, is throwing the scanning light beam over the
unilluminated subject just the same as Mr. Baird’s
spot-light transmitter, and—in cinematograph lan-
guage—shooting his subject with a camera which is
on all fours with the ordinary motion-picture
camera.

A Supreme Controller

In a movie studio the camera-man is the supreme
controller of the lighting, efficiently carried out by
a staff of electricians. He has a camera fitted with
a turret of lenses for loug shots, medium shots, and
“close ups.” The lenses are of different focal
length, and some of them are of the wide-angle
type, embracing a large angle of view. In modern
cinematography one “shot” invariably ‘“{fades”
into the next.

Now the fact that television is being conducted
to-day on the same studio lines, i.e. with a scanning
“camera,” capable of long shots and close ups, of
fading and so on, brings our new science an immense
step forward. It means, in fact, that television has
to-day entered the lists of legitimate motion-picture
work.

Sound Foundations

I do not think too much emphasis can be laid on
this point. It must be admitted that recent attempts
at broadcasting have been remarkably successful,
although in some places distant {rom the transmitter
blurred and poor quality images are obtained.
There is a new television studio being built in New
York in an attempt to improve matters, and this
will be the highest building in that lofty city, while
practical investigations are going on to determine
the causes of interference and means of its elimina-
tion. Provided the underlying principles of tele-
vision are sound, we need not worry about inter-
ference or lack of definition due to transmission
through an electrically-ridden city. Organised re-
search will put the defects right in time, provided
the foundations of the system are sound.

Let us admit then that, basically, we are on the
eve of practical accomplishments. Television has
been put on a working foundation akin to photo-
graphy. The outstanding difference  between
motion-picture photography and television is that
one uses the medium of the photographic film, the
other does not. '

The fact has now to be faced that pink pictures
will not provide the ultimate solution of the televised

TELEVISION for November, 1931




image. Black and white would be better, but
natural-colour reproduction will be insisted upon
almost as soon as television becomes generally avail-
able. There is nothing alarming in the prospect
that television must be in natural colours; there are,
indeed, many reasons why its accomplishment should
be comparatively easy.

It should be mentioned, by the way, that both
Mr. J. L. Baird and Dr. H. E. Ives have already
achieved some success in this direction. This we
must not forget. Nevertheless, to put natural-
colour television on a practical basis is not far
removed from putting television itself on a workable
foundation.

Using Three Primary Colours

It is, of course, generally known that all colours
can be imitated by suitable mixtures of three
primary colours—Dblue-violet, green, and orange. If
two bull’s-eye lanterns were flashed on the same
white spot, one shining & green light, the other an

& &

Mr. Baird explaining his
colour television trans-
mitter during the course
of the British Association
meeting held in Qlasgow

n 1928.

® @

orange, the spot would appear yellow. Similarly
all colours can be produced by “ addition,” i.e. by
the mixture of two or three primaries in the neces-
sary proportions.

Violet 4 Green 4 Orange gives \White.

Violet 4 Green gives Blue.

Violet - Orange gives Mauve,

Green -+ Orange gives Yellow.

Violet 4 Weak Orange -+ Black gives Dark Red.

And so on. Iivery conceivable intermediate hue
can be obtained by varving the proportions of blue-
violet, green, and orange. Many attempts to pro-
duce nntion pictures in natural colours by mixing
two primaries have been made, with considerable
success, the spectrum being divided for this purpose
into two instead of three primary portions, viz.
bluish-green and orange-red. Although a perfect
range of colours cannct be obtained with two only,
the results are, nevertheless, very pleasing, provided
colours are chosen for the original subject with
due care.

TEeLEVISION for Nowvember, 1931

Mr. Baird to the Rescue

Televising a subject in twe colours would at first
sight involve sending twice as many signals as in
black and white. Here Mr. Baird has come to our
rescue, and has shown that scanning is not increased
in complication in direct ratio to the number of
colours. In other words, .f thirty apertures are
ordinarily used in the disc, it is not necessary to
have three sets of thirty for transmission in three-
colour. [f the apertures are fitted with blue, green.
and orange light filters in alternation. thirty in all
only being maintained, the detail and definition is
not actually far behind whar it would be when tele-
vising in one colour only.

This fact, recorded by Mr. Baird after his
original experiments in colour, is borne out by recent
experiences in natural colour cinematography. Here,
in additive processes, the details of the picture are
made up by masses of coloured units or areas of
the three primary colours, and a change in colour
or hue between two contiguous bits of the picture

suffices to give definition to the eye almost on a par
with the definition that black and white would give.

The Amateur to Play a Part

Naturally, the greater the number of apertures
the better the definition w:ll be, but it seems unlikely
that the introduction of a two- (or three-) colour
process will anything like double (or treble) the
number of signals that must be transmitted.

Great progress has been made recently in the way
of photo-electric cells sensitive to colours, and ihe
production of high-frequency lamps of suitable
spectral emission for viewing in the primary colours
presents less and less difficulty, and will certainly be
solved.

The amateur in television must be prepared to
see future developments take place to a large extent
on “ studio ” lines, but be it always remembered that
it is his own researches, experiments, and enthusiasm
that are largely helping to bring about practical
success, just as they did in the case of wireless
telephony !
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ITH the inauguration of our first shilling

issie we are able to record an added in-

terest in television just as we predicted last

month. Many letters have reached the editorial

offices, and although the “ winter season” is young,

enthusiasm abounds 1 a manner whiclk reflects

credit on the unstinted efforts of our readers to

further the cause of the science in the Old Country.

Prospects for the future are excellent, so redouble

your cfforts and send along an account of vour ex-
periences for the benefit of others.

Results in York
“Very fascinating” is the expression used by

Mr. C. W. Gilderdale, of “Ilartside,” New Ilars-

4
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Although home-made, Mr. Qilderdale obtains quite good results
with his apparatus in York.

wick, York, to describe his work in connection with
television. Ile refers to the assistance we gave
him some time ago, and he has made rapid strides
since then, and is now in a position to write about
his results and encourage others. 1le says:
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The
Enthusiast

Sees i1t
T hrough

“ Some time ago you gave me good advice regard-
ing the wireless receiver which I had built for re-
ceiving the Brookmans Park vision signals on 3356

N — —

In order to increase signal strength an additional stage of
screened-grid H.F. is added to the circuit shown on the other
page.

metres, and I thought you might bhe interested to
learn how I am getting on in York.

“I enclose some photographs of the apparatus
used. The vision apparatus is home-made, the disc
being cut exactly as recommended in your valuable
paper many months ago. It is mounted on a spindle
carried on ball bearings, and is belt driven from a
small motor taken from my I’athé Ciné Projector.
This motor runs over 2,000 r.p.m., hence the need
for a belt-drive. I have made a toothed-wheel syn-
chronising arrangement on Baird lines. The motor is
fitted with a friction-type speed regulator, but this
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is not nearly accurate enough. The neon and lenses
were purchased from the Baird Co., and have proved
very satisfactory.

“You will see from the photograph that I have
fitted a stroboscope for speed regulation, and an
ordinary beehive neon is used, lighted from the A.C.
mains, to light this cardboard disc.

“The wvision apparatus has given satisfaction ex-
cept that the synchronising hold is not too certain,
for two reasons. The first is that London fades
badly in York, sometimes it goes right away, and
secondly the toothed wheel is mounted on the disc
spindle and has to control the motor speed through
the belt, working from a large pulley to a small one
on the motor, and hence at a mechanical disadvan-
tage. However, by careful manipulation of a re-
sistance, when the vision signal is strong the picture
can be held fairly well.

“The receiver is a combination of two scts, one
of which was designed by William J. Richardson
in your, paper, and the other in 7'clevision To-day
and To-morrow. These are mounted on the same
baseboard, and are 1 screened-grid, anode-hend
detector, and 3 stages resistance coupled, using 1.S3
valves.

“The photograph does not show the set very well,
but the eliminator shows up better.

“This gives me 100 mA. at 3350 volts, with tap-
pings from potentiometer for screen, S.G. plate, and
det. plate.

“The set is made up from Ileayberd trans-
former, choke, etc., and incorporates two II.T.2
Westinghouse metal rectifiers.

“Now as to results, I cannot guarantee to get a
picture every time, due to weak signals and jam-
ming with foreign stations, but on some nights the
picture has been very clear and the shading good.

film picture, but perhaps as the winter comes the
signal strength will increase.

“I have tried many things to incrcase the signal
strength, including the adding of a second S.G.
valve, without much success. I have not heen able
to stabilise the set with two S.G. valves and should
value any help you could give me in this direction.

This vision apparatus is mounted on a spindle carried on ball
bearings and is belt-driven from a Pathé Ciné Projector motor.

The diagram attached shows the set as normally
used and with the second S.G. valve.

“T find the subject very fascinating, but if only
we could get programmes from the North Regional
and at reasonable 1imes, I think there would be
much more interest taken in the North of England.

“ Wishing TELEviIsToN the Dest of luck.”

| No doubt Mr. Gillerdale will obtain considerable
assistance from the promised Tele-Radio Receiver
design which Mr. Barton Chapple is preparing for
this magazine.—LEp, |

Y

n

J
ﬁ
The receiver employed Lé

by Mr. Gilderdale is a

combination of designs
by William J. Richard-
son and H. J. Barton
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The head and shoulder pictures come out most
clearly, but lately they tend to be a litile ‘over-
cooked.’

“The {ull-length figures at times are good, the
man dancer in white shirt came out very clearly the
other night. I have not yet succecded in getting a
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Chapple. 3 7] 4
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Mare News from Crigff
Readers will remember that Philip S. Bowden,
of 12 East Iigh Street, Crieff, Perthshire, the

Acting Secretary of the Crieff Television Club, a
short tima ago supplied us with details conceraing
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their activities. Ie has now sent along further
interesting items of news, and we are sure that
there are many other districts in which television
enthusiasts reside who could band themselves to-
gether and conduct demonstrations on lines similar
to those of the Crieff Club. e take this oppor-
tunity of wishing them continued success in their
efforts, and are sure that their pionecer spirit will
be amply rewarded. In writing to us he says:

“In view of the interest shown by you in our
television experiments, we feel that yvou will be
pleased to learn that these are continuing to show
progress, and we have made several improvements
in our apparatus following the publication of our
article, which appeared in the July 193r issue of
TELEVISION.

“ As the improvements have been fully justified, a
short description may be of interest.

* Regarding reference to the radio set for the re-
ception of sound, which was under construction, this

A good view of the climinator and back of the vision apparatus
made up by Mr. Gilderdale.

ments in projection have been attempted, but we
are rather handicapped with the lack of intensity in
light suppiied by the neon lamp.

- —— ——d

Mr. Weeks,of Kilburn, hasbeen

conducting several experiments
in connection with television

0-25-2 2MEG?

reception. His L.F. amplifier
circuit 15 shown here, the con-
1 denser joined by dotted lines

being a large shunt capacity
which produced the effects
shown below.

1
A

G.8

has now been completed to our satisfaction and has
proved of great advantage during television recep-
tion,

“ As previously mentioned, the motor was 8-volt
shunt wound and run by accumulators; this has now
been rewired in series to suit 20 volts, and is now run
from 250-volt mains with lamp resistances in series.

“This is a great advantage, as the accumulators
constantly required charging, and the speed of the
disc is now more casily controlled.

“The scanning disc, which has already been men-
tioned and shown in photographs previously sent,
has been replaced by a standard ‘ Baird’ graduated
disc, and although the old one gave very good ser-
vice, the improvement on fitting a new disc was at
once noticeable, more detail showing.

“ As a result of experiments with lenses in the
viewing tunnel, we have been able to enlarge the
image to practically postcard size, without 1intro-
ducing undue distortion. As we are particularly
interested in obtaining a still larger image than at
present possible with our apparatus, several experti-
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" With regard to enclosed card, it may be of in-
terest to state that we were compelled to form some
method of regulating the number of visitors to our

A denotes the genecral effect of the average received image, while
B shows how ** fine detail”’ is introduced when a condenser is
included as in the diagram above.
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Club, and we now lim:t the number to twelve each
night, Tuesday and Friday every week. This
method has proved quite popular, as our visitors
retain the card as a souvenir, and its date is stamped
on the back.

“\Ve have also a visitor's book, for signatures,
and f{ind that since commencing our (emonstrations

1c © % e
A To sub-
stantiate
A‘ his theory,
b R Ny Mr. Weeks
.\ I: ” ,‘l sent a.long

\.\, ! e this
NN /) ! .

\\\. e < /i | diagram
.\\‘ 2. | showing

:\/ \.\ how the

\<‘ \ LN power

AN RN Jactor of
\ \\‘ the circuit

\. has a

\ AN B special

\ N CrcLes tnfluence

\ ® & &

1L
So000
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we have had over 250 visitcrs, many of whom have
repeated their visit several times.

“In conclusion, we would thank you for the in-
terest shown in our efforts, and trust that the well-
merited popularity of your journal may continue.”

Advancing a Theory

In order to account for certain results he has
observed, Mr. H. E. Weeks, of 25 Charteris Road,
Kilburn, London, N.W.6, advances one or two inter-
esting theoretical aspects which will no doult pro-
vide food for thought for other readers. We shall
welcome other contributions dealing with the poirts
raised by Mr. Weeks, and in the meantime quote
extracts from his letter:

“I have leen doing a considerable amount of
looking-in with varying results lately, my chief diffi-
culty being ‘holding the riotor” T have a G-volt
unit in use, the synchronising coils requiring ap-
proximately 400 volts to energise them sufficiently to
hold the motor steady.

“I have installed electric power, and am con-
structing a complete new television unit with
improvements which 1o doubt will overcome my diffi-

TELEVISION for Nowember 1931

culties. I will endeavour to let you have a photo-
graph or sketch of this when completed ; also results.

“No doubt you appreciate taat most of us tele-
vision enthusiasts would not he able to carry on if
we had to buy costly parts and components, so we
have to manufacture these, and time is often wasted
which could be better employved on more intricate
work and the development of ideas.

“I am forwarding vou a sketch of the ontput
stage of my amplifier, also other sketches—4 show-
ing the general effect of the average image received,
and B the effect I observed when I connected a con-
denser of large capacity across the combined
impedance of the neon, coils, and shunt condenser, in-
dicated by dotted lines. I expected to find the main
part of the signal by-passed, but it was not so, and I
observed an image of very fine detail but the dark
parts not so pronounced, which I have endeavoured
to show you n sketches 4 and B.

“A possible theory is that the condenser advances
the power factor of the circuit, thus reducing wave-
form distortion due to the lag of the inductive cur-
rent if the coile arc in the output circuit. Also this
lag or phase angle varies with frequency and time,
and is a condit'on to avoid if good detail reception
is aimed at. I have shown in a vector diagram how
the current varies with frequency when a reactance
is in circuit, and it is obvious this condition must
cause distortion of the signal received.

“ Another point I have often considered is that
according to many radio experts, a large number of

MOTOR STAND

Complete with pinion, spindle and knob as
specified by Mr. H. J. Barton Chapple in this
issue for the Tele-Radio Receiver.

5/=. Postage 9d.

S. LEE BAPTY

60, CRAVEN PARK ROAD, N.W.10

WILLESDEN 784

SCANNING DISCS

STANDARD - 20}-iINCH
ALUMINIUM - 30-HOLE
BRASS-BUSHED

12/6

When ordering, please remit sufficient to cover
postage ; also please state size of motor spindle.

TRADE ENQUIRIES WELCOMED

21 e s s ————
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frequencies are required 1o transmit any kind of
image. I have enclosed a sketch with a scanning
strip and the curve oi the variations of light re-
quired. Now compared with an electric lap giving

A front view of the vision apparatus used at Breaston which
gives very good results at little expensc.

a steady light on 235 cycles per second, the neon
should give an even better response with the D.C.
impulses and not be extinguished completely or the
current reach zero on large sections of light.
Another poirt which has a bearing on the same
subject is that ane impulse can give every shade
from darkness to light and to darkness again.

“T hope 1 have not wearied you by this long letter,
and T will have some more interesting results for
you when | get my new apparatus going.”

Pleasing Results at Little Expense

Althouzh at frst his results were rather poor,
Mr. N. M. Button, of 9 Richmond Avenue,
Breaston. near Dlerby. was mn no way discouraged.

For synchronising, Jir. Button uses thin (wine rourd the motor
spindle, together with a resistance control.

He persevered as others have done, and now asserts,
quite proudly, that he obtains most pleasing results
at little expense. This is the right spirit, and we
congratulate Mr. Button on his cfforts. In the
course of an interesting letter he says:

“ During the last few months I have been ex-

348

perimenting with my home-made television appara-
tus, and have had some most pleasing results at such
a little expense.

“ Although results were poor at first, as was to be
expected, after trying agam aud again, the results
arc at last nearly pertect.

“My receiver is a four-valve—S.G., det., L.F,
and power ; this gives a good positive image, the last
stage being choke output.

“This is connected to an Osglim lamp (with re-
sistance removed), then direct to 160-volt accumu-
lators, which gives a brilliant light. The light is then
condensed on to the disc by a 3-in. dia. lens and on
to a 4-in. dia. lens in the viewing tunnel. The result
is a remarkably clear picture, and can be viewed by
two or three people at one time.

Mr. Weeks has sent along a sketch to show the light variations
for a scanning strip passing over a woman’s face.

“My last disc to try is a double-spiral 20-in.
aluminium one with .02 in. sq. holes, as strongly
recommended by Mr. Halket a month or two ago.

“I have no special synchronising gear at the
moment, but I use a thin strong twine round the
spindle of the motor (not the pulley), which is in
series with a small resistance, and the two together
give a fine adjustment, and I can hold the picture
steadily the whole half-hour’s run.

“The only real difficulty is to find a really good
electric motor. I have just bought a Meccano 6-volt
motor, which seems to be fairly strong, and I hope
to try very soon one of S. Lee Bapty’s standard
aluminium discs.

“1 hope my few remarks will be of some interest
to the ever-increasing number of TELEVISION
readers, and will close wishing the TELEVISION jour-
nal everything of the best.”

TELEVISION for November, 1931




Workshop
Hints

By Thos. W. Collier

HERE are many advantages in having a

I whole room for a workshop. For one thing

you can be quite fres {rom interference,
neither does it matter very much if you make a little
noise, but the chief point, at least to my mind, is that
if you have not finished the job you have in hand, it
can be left uatil you are ready :o start again. Itisa
great mistake to tire yourself out before a job is
finished, as one is apt to lose interest, after which
there is very little incentive left to put a real finish
into the work.

I shall endeavour to describe in these articles how
to make things from raw materials to a finished job,
as far as is possible to the unskilled but enthusiastic
constructor, and would be glad to hear from any
readers who meet with any difficulties.

A Useful Beneh

If you are unable to have a whole room for your
workshop, the next best thing is a good strong cup-
board, which can be easily converted into a useful
bench, probably only requiring to be cross braced to
keep it quite rigid. Such a scheme is indicated in
Fig. 1, the only addition being a wooden rack on each

- —2te"— -

Fig. 1.—A
cuphoard can be con-

strong

verted very easily

into ar excellent

bench for carrying
out any of the work
described here.

@

side. This is handy for keeping files, screwdrivers,
etc., while a shelf at the back is useful {or any tin
boxes acting as containers for odd nuts and screws,
etc.

A vice is bolted down to the top of the bench, and
a simple way of finding the most comfortable height
is to fold the arm as illustrated in Fig. 2 and fix the
vice at the height of the ellow.

I have prepared a list of useful tools which are by
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no means expensive.

These should be of good

quality, and approximate prices are given, but in
many cases your locai Woolwortl’s Stores will supply
many of these at prabably half the cost indicated.

Fig. 2—Finding a L
comforiable  height
Jor the bench vice.

7

1(/ / /
) Nl
Y

7

s d.
*One 3-in. faw Vice 10 0
Six Assorted Files 6 o
Kight Swiss Kiles . . . 1 8
*One each 2, 4, and 6 B.A. Taps (seconds) 2] 3
One each z, 4, and 6 B.A. Dies . 7 6
Once B.A. Dicholder . . . . 2 3
*Qne 10-in. Malleable Iron Irame Hack-
saw . . . . . . 2 1
One 12-in. Steel Rule (Chesterman No.
412D) . . . 5 \ . 3 0
*Qne 9-in. Combination Square (Starrett
No. 91) . . . 5 . 59
*QOne each Nos. 42, 34, 26, and 12 Morse
Twist Drills . . . . . I o
*QOne Drill Brace, capacity of chuck % in. 4 10
*Qne Scriber . . . . 6
*One Set of B.A. Spanners (Terry’s) 9
One Pair 6-in. Pliers . . I 10
One Pair 6-in. Dividers 3 10
One Pair 6-in. Tinman’s Shears . I 9
Ore Ball-pane Hamimer, 6 oz. . . I 10
*QOne Ball-pane Engineer’s Hammer, 1 1b. I 5§
*QOne Centre Punch 6
Total . £2 19 9
349
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The tools which are marked with an asterisk are
those which are really essential, the others can wait
until you are ready for them.

Drills

The next thing to deal with is the best position
for the bench. From experience, I find it prefer-
able to have a window to one side of the bench rather
than at the front, as it is easier to see lines marked
on materials when held in the vice.

Fig. 3.—A simple home constructed support for holding a
motor driving the vision apparatus disc.

Probably you have noticed that only four drills
are given in the list for drilling, tapping, and clear-
ance holes for the 2, 4, and 6 B.A. threads. This
is not reconiniended in actual practice in production
shops, but will be found to answer quite well for
our purpose, as we are only dealing with a hand-
brace for our drilling machine, and one does not
expect too much in the way of “ dead ” size accuracy
when using haud drill-braces. You will use your

a 7 = 3 " ® © ©&
po— e [ e b 17 e 1
T % ‘r ) )
t %-L 5,&"—? ‘t;,;-'l;;; 2 2 Fig. 4.— Dimen-
- ' | } || sions for marking
2" + +‘ L 7 out the fourclamping
i WS e B ey plates.
1 Th * —+
(g ~ 5" - —
® ®

drills for tapping and clearing holes as shown in the
table.

; B.A. Thread 2 4 6
; Tapping Drill 26 34 42
Clearing Drill 12 26 34
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Now, having got our workshop or bench installed
and equipped, the question arises, What are we going
to make? We all know that most things can be
bought, but it is the little individual requirements
that cannot be met.

Motor Brackets

Here is an item which can be made with very
little difficulty and with the tools we have at our
disposal. T refer to metal brackets and clamping
plates for which you can always find a use. Fig. 3
shows a very ordinary or average method for mount-
ing a home-constructed vision apparatus motor,
where clamping plates may be used to advantage.
This is a structure built up from wood about } in.
thick, consisting of a baseboard supporting the motor
platform by nieans of two vertical strips, which
should be the sanie width as the platform. The size
of the structure is, of course, governed by the dia-

Cur Cornvers OFF

Fig. 5—Two metal
brackets are required
for the stand shown e/
in Fig. 3. These
can be made up from
a small sheet of
metal marked out as
in this figure.

Cur On
1S Linve

meter of the disc and the amount of space required
by the motor. There are four clamping plates and
two rigid brackets. We will first of all deal with
the clamping plates.

Take a piece of metal approximately % in. thick,
an old aluminium panel will do quite well, and mark
off a strip 2 in. wide by 5 in. long. This will make
the four clamping plates if you follow Fig. 4.

From one end of the nietal strip scribe four lines
I in. apart. This will give you five 1-in. spaces.
Now scribe a line diagonally across the first, third,
and fifth spaces, next scribe two lines, also diagonally.
but in the opposite direction, in the second and fourth
spaces. The next operation is to mark off two lines
parallel with the outside edges on the length of the
strip % in. in on both sides. Now saw through all
the diagonal lines, and this will give you four com-

(Continued on page 361)

TELEVISION for Nowvember, 1931



|
|

1. Botoning Street,
@biteyall.

5‘.%/‘/1‘,(, 1730

D eI Dard
/ ] Asonak 7/%V’/‘*/z‘m’””‘i‘7j‘4
Min joéoqum marbicermund Yo D prnd rady
‘ Juwv‘wv; B ] a miasvUclions "%%’WM;'%M |

hnwe prade! Whin 3 Lok ot fun bropmarnsscons

I Jecd Frad Hne it bmdagid wirael v by

Jru 11dls e, Sy Y congp atindide Yr 3110

| MN@!WWMMWJWﬁ«W
pirthay dereecas. Yone lirw fuud Iomctlassng i B2y

tx P sty ot Wive led na frgdd Aoy g J

e W R T TN N

g%ww.meW@a/mlw

*“ Television ™ has no politics, but it cannot refrain from reproducmg the Prime Minister's letter io Mr. Baird as an indication of
his generous impulse and of the fact of his early belief in the new science. Mr. MacDonald was one of the first to come to the Baird
studios to be televised.
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various aspects opened out by the proposed
design of the Tele-Ratio Receiver, and we must
now turn our attention to tbe constructional side. I
decided that it was best to make up the vision ap-

l AST month we discussed very thoroughly the

The complete lens box assembly wsed in the construction of the
Tele-Radio Receiver.

paratus first of all. This is the simplest task of the
whole scheme, but I felt that once this section was
completed readers might like to carry out some ex-
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[ntroducing the New

1ele-Radio
Recerver

(PART 2)
DESIGNED AND DESCRIBED BY

H. J. Barton Chapple,

Wh.Sch., B.Sc. (Hons.), A.C.G.1,
D.I.C., A.M.LE.E.

periments on their own by connecting it up to any
existing wireless receiver that may be available.

Components Required

With this in mind let me detail the components
required, together with the manufacturers’ names, so
that you can duplicate the material exactly as I have
drawn up the list.

One Junior Kit (Baird Television, Ltd.).

One ‘1 mfd. Type BB condenser (Dubilier Con-
denser Co. (1923), Ltd.).

One Zenite resistance and supports (see text for
resistance value) (Zenith Electric Co., Ltd.).

One lens box assembly, complete with viewing
tunnel and lenses (Baird Television, Ltd.).

One motor stand, complete with pinion, spindle,
and knob (S. Lee Bapty).

One 150-ohm variable resistance to carry 0°3 amp.,
complete- with knob (Baird Television, Ltd.).

Omne wooden baseboard 27 in. by 12 in. by % in,,
length of red and black flex, and wood screws.

I will go into screw details when I come to discuss
asscmbly.

Component Positioning

A reference to the wiring diagram and baseboard
layout, Fig. 1, will show you exactly how the various
components are positioned. First of all take the
baseboard—either Gaboon mahogany laminated or
plywood, I used the former—and cut out a slot
174 in. by 14 in. with a keyhole saw exactly where
shown. This gives freedom of movement for the
disc projecting about 4 in. below the underside of
the haseboard.

Then assemble the motor on the support supplied
by Lee Bapty. This consists of a hardwood block
cut out to take the motor carcase. aluminium strap,
pinion and bracket, the last-named two items being

TEeLEVISION for November, 1931
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for * framing the image " by moving the synchronis-
ing coils with reference to the motor pole pieces.

hole positions shown in Fig. 1, and fix this on to
the baseboard.

In the view shown herc the
reader can sec exactly how
the variable resistancc is
mounted itmmediately be-
neath the framing knob.

-

Now mark out the motor support position according
to Fig. 1, and drill four holes to take four 2-in. No. 2
screws. These must pass through the baseboard

It should be noted that a correct alignment is
essential between the lenses accommodated in the
box and the neon lamp, so that the scanning holes

A plan view of the vision
apparatus indicating exuct
component positioning.

from the underside and enter the wooden block, and
thus ensure absolute rigidity under running condi-
tions.

Lens Box Assembly

Next mark out the position of the neon lamp-
holder, and screw into place after making sure that
the holder is round the right way so as to allow the
flat plate of the neon to be parallel with the scanning
disc.

The assembly of the lens box is the next task, and
if you examine an accompanying illustration you
will notice that the work is quite straightforward.
All the holes are threaded to take the 6 B.A. screws
supplied, and you should note that the smaller of
the two lenses is held in place on a partition clipped
in the main frame, while the larger lens is screwed
on to the front with the convex side towards the
observer, that is, pointing into the “ tunnel.” When
this assembly is finished, carefully mark the screw-

TreLEvISION for November, 1931

of the disc pass over the plate area and are seen
clearly when looking into the “ tunnel.”

Resistance Value

The variable resistance must be mounted immedi-
ately beneath the framing spindle, as shcwn in Tg. 1
and the accompanying photographs. For this pur-

L. LEAMAN
97, NORTHFIELD AVENUE
WEST EALING, LONDON, W.13

For Radio and Television

DEMONSTRATIONS
DURING TELEVISION TRANSMISSIONS

Baird Components Supplied

PHONE : EALING 5394 (MEMBER, TELEVISION SOCIETY)
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pose I unearthed a small right-

angled bracket from my junk
fox-¢ box, the resistance being held
. so that the circular resistance
T 1 element is comfortably clear of
! . the baseboard itself. If you do
# not happen to have a Dracket
handy, it is only a few moments’
work to make one up with a
clearance screw hole in the
bottom lip, and another hole or
small slot in the vertical section
to take the screwed spindle
shank of the resistance.

Coming now to the Zenite re-
sistance, its value in ohms will
depend upon your supply
voltage. According to informa-
tion 1ssned by the Baird Com-
pany, their motor requires ap-
proximately 50 volts D.C. or
100 volts A.C. (50 cycles) to
run it, and takes a current of
approximately 03 amp. In
consequence, the function of this
fixed resistance is to drop the
voltage to the required value in
conjunction with the variable
resistance used in series with it.
To calculate the resistance value
is therefore quite a simple
matter by using Ohm’s law, but
to assist readers I append a
short table which gives the
mains voltage and the fixed re-
sistance values recommended by
the Baird Company. For my
own house mains which are 240
volts A.C., I have used a fixed
resistance of 500 ohms in series
with the variable resistance of
150 ohms.
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Fra. L—d dimensioned baseboard layout and wiring diagram which should be adhered to exactly by the constructor when making up his apparatus
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Fix this resistance and the ‘1 mid. Dubilier con-
denser in the positions shown, and all is then in readi-
ness for the small amount of wiring. This is indi-
cated clearly in Fig. 1, while the theoretical diagram
of Fig. 2 shows you how the points are linked up.
Use a length of twin-flex to the neon lamp-holder—
the exact length cannot be given at the moment, since
the receiver to which it is to be connected is not yet
completed, but 3 or 4 ft. should suffice.

The same remarks apply to the flex lead joined to
the extremities of the synchronising coils (which by
the way are connected in series), and across which
is shunted the o'1 mfd. fixed coadenser. Just allow
3 or 4 ft. spare. Finally the flex lead which passes

.

Do not forget to sce that the lcns box assembly and neon lamp
are in alignment. 4

to the house mains for driving the motor, as indicated
in the diagram, can be about 4 or § ft. long.

After joining up the one or two leads, as shown
in the diagram and photograpas, it is advisable to give
the vision apparatus a trial run to see that all is in
order. The disc must there‘ore be attached, and to
allow for the portion of the disc projecting below the
baseboard it will be necessary either to support the
apparatus on the table edge with this disc portion
overhanging or alternatively screw on four wooden
feet, one at each corner, about 5 in. long.

The disc should be held on the motor shaft by the
grub screw provided, so that it is exactly in the centre
of the long slot cut in the baseboard. Do not worry
if it “ flaps ” somewhat when stationary, for when
once run up to speed the centrifugal force wiil make

TEeLEvVISION for November, 1931

UBILIE

-3 WATT

ESISTAMCE

DUBILER

RESISTANCE

PRICES:

' - each
1 WATT TYPE - - ) ;// e
2 WATT TYPE - - B o

3 WATT TYPE -
This range of resistances, cate%s ffuolr_
every requirement 11 radio, an
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reliable British:made 1 resn Sy
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ILIER

GONDEHSER Co. (1925) Ltd.

Ducon Works, +Victoria Rgad.
Il N. Acton, London, W.3.
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it revolve as a flat disc. Any slight adjustment of
neon lamp-holder position that may be required will
have to be undertaken when the plate is rendered

Neow
Mavs ‘»
j ¢ O
@ -
Ry !
7]
MFO
1 4 o)
1
Swvenronising Cons
O

Fic. 2.—The theoretical connections for the vision_apparatus
are very simple.

incandescent by being joined up in circuit, so we will
defer this until our design has progressed a stage
farther.

America, Finance and the Future
(Concluded from page 326)

is far hetter for responsible brokers to sell those
shares in order to bring them down to a healthy
level, so that they can be repurchased should there
be a break in the shares.

MANENT MAGNET

ING COIL SPEAKER

Our three-ratio output
- transformer extra, 7,6

Made by the pioneers in Per-
manent Magnet Moving Coil
Speakers. Wonderfully sensitive.

Sheffield made cobalt steel magnet
weighs 5 1bs. A stepdown trans- |
former is essential between set and
speaker and is supplied—at extra
stated —unless ordered otherwise.
Write for new list and new low prices

of W.B. speakers and the famous
W.B. Valveholders and Switches.

Whiteley Electrical Radio Co., Ltd., Radio
Works, Nottingham Rd., Mansfield, Notts.

Itish Free State Distributors :
Kelly & Shiel Ltd., 47 Fleet Street, Dublin.
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Frankly, though I am not altogether convinced of
the logic of this explanation, other members of the
Stock Exchange tell me this is a common practice.
In any case, so far as I know, and I have made
every inquiry, no one directly associated with the
Baird Company has anything whatever to do with
these Stock Exchange movements, and if any of my
readers hear otherwise, I can tell them that they
are able to give the lie direct.

To put this assertion beyond all possible question
of doubt, I will say that in asking the Postmaster-
General for an inquiry into the whole position of
television I would urge that this point be cleared
up once and for all; I would tell my friends in
Fleet Street and in Parliament that, if at any time
there is any doubt at all regarding the conduct of
television in anv possible way whatever, I am pre-
pared, as I have always been, to give the fullest
information and to disclose every possible document.
1T cannot say more.

* * * * *

To revert to the American position, developments
are on the way which may make a great deal of
difference to the British Company. My visit showed
me primarily that the fight I have been waging is the
right one. America. so far as I could see, has
nothing “on us ” at present. Mr. Jenkins has done
and is doing excellent work. Other inventors and
companies, some of which were desirous of joining
with our American Company, are also showing
activity. In fact, not only New York but the whole
of America is alight with television.

England, the home of television, is in comparative
somnolence.

That is a state which I propose to alter, and that,
T am glad to say. is what is happening now. By
next month’s issue there should be something of
the utmost importance to report in this connection.

NOTICE TO READERS

ITH the increasing interest which is being

manifested in television developments and

the growing numbers of amateurs who are
conducting definite experiments in the science. we
have had a very large number of queries sent in from
readers who are seeking advice.

We are. therefore, inaugurating a quety service for
the benefit of these readers. Vill they note that,
starting with this month’s issue, we shall be pleased
to give advice on their problems, provided these are
set out carefully and neatly on one side of the paper?

There will be a nominal charge of one shilling for
this service, the number of queries to be answered for
this sum not to exceed one. We cannot, however,
undertake to supply blue prints, circuit diagrams, etc.,
in this service.

If there is space in the magazine, we shall include
one or two selected queries in our Editorial columns,
so that others can reap the benefit of our advice.
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The Value
of Research

By William J. Richardson

HE term research frequently is a misnomer.

Too often is it applied in the wrong category,

or alternatively not qualified in a correct
manner, and the result is a confusion of facts. With
a science such as television, the value of properly
conducted research cannot be overestimated. The
independent worker has made many valuable contri-
butions to our scientific knowledge, but, speaking
generally, it is the collated results of several tests
carried out under an efficient organisation which has
enabled the most rapid progress to be made.

Evolution

There has been an ever-increasing application of
science to industry; although in the early days this
met with stubborn resistance, as witness the indus-
trial riots of even the last century. Furthermore,
there is such a complexity of products in any one
industry coupled with the question of quantity pro-
duction that the successful manufacturer has appre-
ciated the vital need for a sound technical staff in his
organisation.

Many cases can be quoted to indicate the mare
usual steps in the evolution of a new piece of ap-
paratus. In the first place, a trained investigator
in the laboratories, or an ardent amateur seeking to
extend the scope of his scientific knowledge, makes
an important discovery. One very outstanding case
with which we are all so very familiar is that of
Mr. J. L. Baird. With infinite patience and the
burning of much midnight oil, he evolved his world-
famous schemes for television. It was not a shot in
the dark, but the culmination of whole series of
experiments lased on a strong conviction that modern
methods of science could or should enable one to see
by electrical methods of communication, just the
same as it was then possible to hear by similar
methods.

Development

After this there are two courses which generally
materialise. [Either a development company is formed
to carry out further investigation and improvements
to bring the scheme to a commercial standard, or a
worker or group of workers in an industrial institu-
tion recognises the possibilities of the discovery, and
further worle is undertaken to bring to light prac-
ticability.
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A third stage arises when a development warker
takes the matter in hand to elahorate an actual pro-

duct. The function of this third party is to strip
the experimental apparatus of its ‘trimmings,”
strengthen up the weak points, and generally render
the apparatus suitable for manufacture in the work-
shops to be accepted (or rejected) in the commercial
world.

Industrial Research

This process of industrial or utilitarian research
is quite distinct from pure research undertaken for
philosophical matives, and justifies its existence in the
formulation of articles of utilitarian value. A note-
wortlty exponent of these methods was Edison, whose
recent death is deplored by the whole world. Ife had
the huge total of 1,400 inventions to his eredit, and
the benefits accruing from his industrial developments
manifest themselves in everyv civilised household.

It has been said verv aptly that ““ Necessity is the
motlier of invention,” and this is a truism which
none will deny. Just recall to your oswvn mind how
our everyday radio represents a practical illustration
of tlie benefits accruing from properly organised re-
search work. To quote an example, just trace the
evolution of the coils that we use in our tuning
circuits.

Examples in Radio

Have vou ever seen the cumbersome loading cotls
of the early days, when the reception of even faint
morse signals brought joy to the heart of the patient
listener? Those were ploneering days, for in 1920
only one thousand listeners heard Dame Melba’s
voice from the old Chelmsford station—now the
licence liolders are rapidly approaching the four
million mark. One and all will hope for a similar
display of progressive interest in television.

However., to get back to our coils. The craze for
larger and larger coils brought all manner of defects
in its train. The limitation effects of the shunting
self-capacity soon manifested themselves, and divers
methods of coil winding were invented to overcome
the difficulty. With the increase in the number of
transmitting stations came the desire to tune in each
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at will, but selectivity was offset by coil resistance,
and this ushered in that phase of wireless popularly
termed the ““ era of low loss.”

Single-layer coils, screened coils, fieldless coils,
dual-wave coils, and now the latest band-pass coils,
all found their advocates and users. It was
specialised research, however, that brought these pro-
ducts to fruition, not trial-and-crror methods, which
are handicapped by such long odds against striking
the correct solution.

Valve Work

The same phases of development befell all radio
components, and yet another outstanding example of
research can be voiced if we turn to valves. Picture
the judicious handling of those “lively ” sets, which
were made so unstable in action owing to the im-
provements in the characteristics of the valves. After
applying direct methods of damping out these un-
wanted oscillations neutralised circuits became the
vogue, until finally we saw the evolution of the
screened-grid valve.

Research has now given a solution to another
important matter. With the increasing power of
the transmitting stations in Europe, the problems of
efficient volume control and improvements in
selectivity to receivers are becoming of rapidly in-
creasing importance.

the corresponding tendency to introduction of valve
noise. The third method has the disadvantage of
cramping the valve characteristic and tending to in-
troduce distortion on a loud signal.

Of the four methods, the last named, ie. grid-
bias control, is very convenient, provided that the
valve characteristics are suitable. The impedance of
a screen-grid valve is so high that its amplification
is approximately proportionate to its mutual conduct-
ance. By increasing thie grid bias to a point where
the conductance is sufficiently small, the amplification
can be reduced to as small a figure as desired (it
may even be less than unity).

With the ordinary screen-grid valve, however, this
method of volume control is limited, due to the sharp
curvature of the characteristic at the point where the
conductance is low, leading to rectification and intro-
duction of the trouble known as “ cross modulation.”

Varying the Mutnal Conductance

It is to obtain the advantage of grid-bias control
without the disadvantage named above that the new
types of valves, such as the Osram V.MSy4, have
been designed. The characteristics are such as to
permit easy control of a large range of signal voltages
without the use of local-distance switches or potentio-
meters. By varying the negative grid bias the mutual
conductance or “slope” may be varied from the

Research and Selectivity

Several methods of pre-detector volume control
have been variously employed, such as potentio-
meter input to the first high-frequency valve, variable
resistance across the aerial tuned circuit, variable
screen-grid voltage to the IH.F. valves, and variable
grid bias to the H.F. valves.

The first two named may be said to have the dis-
advantages that where ganged controls are employed
they tend to upset the ganging at different settings
of the tuning dial, and also that when the volume
control is at the minimum point the H.F. valves are
still operating to give their full magnification with

358

This is what a typical amateur
wireless enthusiast’s installa-
tion looked like in 1914, The
receiving equipment (at front
of table) is but little different
Jrom that which was used by
listeners-in when broadcasting
first started.

maximum of 11 mA /volts at about 3 volts bias to
low values of the order of 0-005 mA /volt at a grid
voltage of approximately — 4o0.

Furthermore, during the operation of the volume
controlling resistance, which increases the negative
bias, the mutual conductance is varied exponentially,
or the log conductance is a straight line function of
the negative grid bias. This gives a perfectly smooth
volume control from maximum amplification on weak
signals to practically zero when tuned to a loud
signal.

Due to the moderately low value of mutual con-
ductance and the very large working grid base, a
particularly long straight anode current characteristic
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is obtained. When the bias is adjusted to a suffi-
ciently great negative point to receive a strong
incoming signal without detector overload, the charac-
teristic is far more linear than an ordinary valve;
in other words, at the working point for receiving the
local station, we are dealing w:th a long straight
characteristic curve rather than with a sharply hended
curve. This means that the chances of rectification
are very small, and accordingly tliose of cross modu-
lation by a higher power station of adjacent wave-

e e e T e

tions stand the best chance of immortality and indis-
pensability, and those that ccnie after coucentrate on
improvements. On the other Land, a later invention
or improvement sometimes earns the greater financial
reward ; for a detailed improvenzent may prove to be
very profitable if it brings about a displacement of
something more costly to opcrate or instal.

There are many phases ot television in which the
amateur can help, and these can be sectionalised.
\part from the brilliant discovery of the Baird

(<9

A group of Cossor valves in-
dicating development stages. Left
to right, bottom row (1) 1921, 0-6
amp. filament, power wvalve,
Stentor class ; (2) modern pen-
tode ; (3) 1916 valve of peculiar
construction ; (4) modern mains
S.G. walve ; (5) 1923, 0-3 amp.
Kalenised filament.

At the top is shown a modern
super-power wvalve having 60
watts anode dissipation.

length are mwch reduced. When receiving weak
signals from distant stations a low bias of about
1+ volts is used, which again brings us on to a
straight part of the curve, ample for dealing with
the weak signal.

I could go on giving many otlier examples, but I
think sufficient has Dbeen said to emphasise the
supreme importance and value oi rescarch in radio.
Now the science of television is voung, so you are on
very virgin soil. What greater incentive could you
need, therefore, to start your own investigations with
a view to hastening the popularity of television. Do
not start your task haphazardly, but for reasons of
expense, and because invariably two heads are better
than one, form a small band of earnest enthusiasts
and split up the work hetween you.

The first task is to seek out every available source
of information on the subject, so that you do not
attempt to cover ground which has already heen
investigated. Public libraries, and especially the
Patent Office library, will serve as veritable mines of
information, and once you have assimilated all the
knowledge you can, set out to accomplish your own
task.

Do not attemipt too mich at once. or you will meet
with failure, and bear in mind that the earlier inven-
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modulated arc. the present hglt sources for produc-
ing an image are the neon lamo in its various forms
and the Kerr cell. Set cu: to discover any other
meauns, for undoubtedly the present type of neon
lamp, although greatly improvec upon since the first
ones appeared, still suffers from a lack of candle-
power.

Even with the simple scanniug disc it will prove
interesting to examine the eftects produced by various
hole shapes an¢l sizes, and whether a “ mixed scan”
is preferable to the straightforward simple spiral.
The present “ television eye —acur photo-electric cell
—is by no means perfect and provides ample scope
for the experimenter, althcugh this work may prove
somewhat mote expensive than other sections of
television work.

There is rea’ly no need for me to continue to add
to this list by mentioning synchronising, frequency
limits, image detail, colour werking, and so on. for
these items should suggest themselves to you auto-
matically. The whole schene is not perfect any
more than radio was in its early growth. So with the
winter evenings upon yott make a start now. the time
will be well spent. and once veur interest is aroused
you will become a television stalwart and not be
left behind in television’s progressive march forward.
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Celestion W .5 Pick-up

HE benefits accruing from the playing of

I gramophone records so that they are repro-

duced through the home wireless receiver are
well known to readers, but obviously there are three
links in the chain which must he above suspicion,
first of all the pick-up, secondly the L.F. side of the
receiver, and finally the loud speaker itself.

At the moment we are concerned with number
one. Messrs. Celestion, Limited, have submitted
their .5 Pick-up for test and report, and we are
pleased to say thdt it has given very fine results.
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The well made and very efficient pick-up, made by Messrs.
Celestion, Ltd.

The pick-up itself has transverse rubber damping
which allows an exceptionally easy movement of the
needle, and this, in conjunction with the ball-bearing
tone arm, which is supplied complete with the pick-
up, make record wear almost non-existent. The
tone arm itself is corrected, to give true tracking,
while another pleasing feature is the quick needle
release operated by a press button.
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The instrument is exceedingly well finished in
bronze, and both in appearance and performance can
be highly commended. With extraordinary fidelity
it is capable of reproducing any musical or vocal
composition, the real bass notes being brought out
without boominess, while the highest frequencies
are retained giving a brilliant rendering. We can
unhesitatingly recommend this product to all critical
music lovers. One point that should be noticed is
that since this pick-up is of the high-resistance type,
namely 4,000 ohms, the quality is likely to be im-
paired if it is coupled with a transformer or tone
control. In view of this the makers recommend that
no tone control should be used other than a parallel
resistance of a quarter megohm.

Benjamin Catalogue

This year’s Benjamin Catalogue contains details
of switches, valveholders, and the turntable marketed
by Messrs. Benjamin Electric, Limited. In addition
to this the last few pages are devoted to giving details
and circuit diagrams of three modern receivers
which, as it happens, have been designed by our own
consultant, Mr. H. J. Barton Chapple. They con-
sist of a Local Station Two, an All-mains Three, and
a Super Four, the last-named being suitable for
battery operation or working with an eliminator.
The capabilities of each circuit are set out quite
clearly, and any of our readers will be supplied with
a copy of this catalogue if they write to the firm in
question at Tariff Road, Tottenham, N.17, mention-
ing this journal.

For Valve Users

Messrs. A. C. Cossor, Limited, have compiled a
very useful valve and wireless book, which contains
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much useful information of a general character, to-
gether with many interesting facts concerning the
structure and operating conditions of Cossor valves.

This little booklet is a veritable mine of informa-
tion, and should be in the hands of all radio users
for reference purposes. It can be obtained direct
from Messrs. A. C. Cossor, Limited, at Highbury
Grove, N.g, if readers mention TELEVISION.

In addition, they have furnished us with a copy of
their new station identification chart. This little
chart gives you the station wavelength, call sign,
interval call, announcer, distance in miles from
London, when noon at Greenwich, frequency, and
power of some of the most important broadcasting
stations, and a space is provided for adding the wire-
less receiver dial settings for these stations in turn.
The chart can be obtained for 2d., post free, by send-
ing an application direct to Cossor’s head office.

W .B. Moving-coil Lond Speaker P.M.3.

As promised in these colunins last month, we have
now had an opportunity of making extensive tests on
the Whiteley Electrical Radio Co., Ltd.’s P.M.3 Loud
Speaker Chassis. /s will be gathered from the illus-
tration, this model is of particularly robust construc-
tion, and we learn that it was only by continuous
experiment and close co-operation with leading manu-
facturers of Sheffield cobalt steel magnets that this
permanent magnet speaker was evolved.

When we remembered that the price was only 45s.
for a chassis alone we were frankly surprised at the
exceedingly good periormance put up by this speaker.
Its sensitivity was remarkable, it heing possible to
work it in conjunction with any good-quality two-
or three-valve receiver which is capable of working
an ordinary cone speaker.

Quality of reproduction was of the highest order,
there being a complete absence of boominess in the
bass notes and realistic rendering of the higher
notes. No undue resonance peaks could be detected.
and we should like to congratulate the manufacturers
on producing an instrument capable of such a good
performance at the low figure quoted.

Since this speaker has a low-resistance winding it
18 necessary to employ a multi-ratio step-down trans-
former hetween the set and the speaker, and the
manufacturers have designed one to use in conjunc-
tion with the P.M.3 at a cost of 75. 6d. In addition,
if it is desired to house this chassis in a cabinet,
there is one supplied in grained oak at a cost of 30s.

We can strongly recommend this product to our
readers as being a sound investment.

Workshop Hints
(Concluded from page 350)

plete triangular-shaped pieces, each with a vertical
line down its centre, and with a horizontal line } in.
from its base. Finally mark off and drill the screw-
fixing holes as shown in the last section of Fig. 4.
Care should e taken in the selection of the drill size.
Use wood screws, the shank diameter of which is
nearest to the drills you have.

TELEVISION for Nowember, 1931

Assuming you have some oi your old panel left,
this will be suitable for the bracket. Suppese we
wish to make a pair of brackets 6 in. by 3 in. with
a I-in. flange, this is how we start. Mark off a
rectangle 8 in. by 5 in., and then another rectangle
2 in. smaller inside it. This gives you a second
rectangle 6 in. by 3 in. Scribe a line diagonally
through both (see Fig. 5) and mark off the top and
bottom corners at 43 degrees to the aouter edge. Saw
through the centre diagonal line and the bottom
corners. The pieces are now placed in the vice, and
bent over on the lines left from the inner rectangle.

F

The W.B.
P.M.3 loud
speaker is
made by the
proneers of
permanent
magnet moving-
coil speakers.
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All you have to do now is to crill the flanges where
required.

The brackets can he screwed first to the inner sides
in the centre of the vertical strips. taking care that
they are flush with the bottom edges, then screw
the brackets down to thie baseboard. Now place the
platform in position on top of the vertical strips, and
screw on the four clamping plates. We have now
completed our assembly, and all the parts can be
used again if at any ‘ime we wis