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Television requirements for an efficient low impedance output
valve have been met by the Mullard Output Valve type 256a.
Its excellent performance is obtained at the very moderate anode
voltage of 200, while the filament consumes only 0'25 amp. at
6 volts, which may, if desired, be obtained by a step-down trans-

former from A.C. mains.

radio broadcast field has extended to Television. Depend on the
manufacturer who has consistently played such an important part
in the development of radio.

Mullard

THE -MASTER-VALVE

ldet.

Th

Mullard’s reputation in the general

Mullavd Wivel

Sivvice Co., Ltd., Mullard House, Charing Cross Road, London, V.C.2. Arks
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THIS MONTH'S CAUSERIE

ROGRESS in television is maintained step by
Pstep. The goal, in the opinion of many, may
yet be far off, but not even the most caustic
critics will deny that the progress is sustained and

unmistakable.
* * * * *

Let the reader refer back to past issues of TELE-
visioN and he shall find report of definite discovery,
not only in one direction but in many. No need to
catalogue them, but the latest, the portable transmitter,
is immediately capped by advancement in a different
field, the cinema.

* * * * *

The success of the big screen at the London
Coliseum and in places of cqual immensity abroad is
well known to our readers. Now it is our pleasure to
report the first transmission of an ordinary film in the
ordinary daily broadcast programme from the Baird
Studios through the B.B.C. station at Brookman’s Park.

* * * * *

The film—by a happy coincidence—one of that
inimitable comedian and irrepressible publicist, Charles
Chaplin, was transmitted with unqualified success under
conditions which are related more fully by Sydney A.
Moseley on another page.

As regards the portable uansmitter, at the time of
writing, this ingenious contrivance has been further
developed so that it is possible to move the whole bag
of tricks from place to place. Indeed, by the time this
issue of the Magazine appears on the bookstalls, there is
every hope that, for the first time in history, a portable
television transmitter will have cntcred the portals of
the British Broadcasting Corporation.

* * * * *

Report comes from America of “new television
systems.” Some of these are manifestly written by
those who are unfriendly to Mr. Baird and obviously
“the wish is father to the thought.” It is a curious fact
that seldom do the writers say they have actually seen
these inventions ; it is all hearsay.

* * * * *

If and when a new system does arrive and we have
proof that it has arrived, readers of this magazine may
rest assured that the fullest and entirely unbiased
details will be given. It is not the intention however,
of the management of this paper to spread rumours—
we desire to deal with facts.

* * * * *

And, as a postscript, may we remind our friends and
supporters that March 31st was the anniversary of the
first dual broadcast by wireless of sound and vision.

Entive Contents of this Journal copyright in the U.S.A., 1931, by Television Press, Ltd.

Foreign Translation Rights Reserved.
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1'be Capacimeter

A Tester tor Measuring Capacities and Resistances

completing the description of the Capacimeter and
readers will no doubt recall that we left off at the

point where
everything
was in readi-
ness for wir-
ing. There
are not many
leads to be
accomno-
dated and a
refercnce  to
Fig. 1 and the
accompanying
plhotographic
illustration
will enable
vou to carry
out the small
amount of
work entailed.
Make neat
right-angled
bends in vour
wires and sce
that every
connection is
well soldered.
Also  remem-
ber that no
lead must
foul the vari-
able con-
denser mov-
ing plates
when they
are turned
through their
180 degrees.

The Accommodating Box

For the ncon lampholder a pair of flex leads
should be joined to tle batten holder screws and
the free ends soldered at the points indicated in
Fig. 1. leave about a foot of flex spare, for the

44

PART II.

Designed and Described

By William J. Richardson

PRESSURE on editorial space prevented me from

KR

By using this lustration in conjurction with the wiving diagram no difficelty will
be experienced in ronnccting the few noecessary wires in an (flicicnt manner.

4

lamp has to be seated inside the box lid. A special
oak box was made up according to my specitications
by Messrs. Clarion Radio IFurniture, and readers are

advised to get
in touch with
tlus firm for
this itemn. It
has a ve
deep lid and
is supplied
complete with
a carrying
handle to
facilitate
transport
when desired.
To pass the
pair of flex
wires through
tle panel cut
two small
nicks in the
left-hand  top
panel edge
and also in
the wooden
side  battens
which hold
the panel.
Then screw
the batten
lampholder to
the left-hand
side of tle lid
as close to
the lid-top as
pussible. To
clear the wires
small ebonite

distance picces should hold the metal flange of the
lampholder about hth inch away from the wood,
as scen in an accompanying illustration.  Further-

more, the deep lid enables you to house the sub-
standard fixed condensers, grid leaks, and head-
phones, small clips being suitable for carrying this
into cffect in the case of the first two itens.

TErnevisioN for April, 1031



A Calibration Curve

Having completed the construction and checked
all the wiring, steps slould be taken to put the
instrument into comnmission. Messts. Sydney S. Bird
will supply you with accurate capacity figures for
condenser settings of, say, every 20 degrees and a
calibration curve must then be drawn on squared
paper with great care. T'o ensure the greatest accuracy
make your graph on the largest sheet of paper that

towards you, a note can be heard in the ’phones.
The particular frequency of this note will depend
on the setting of the variable condenser C, (refer to
Fig. 3 which is the schematic diagram of the Capaci-
neter reproduced from last month’s article) and you
will notice that every setting of C, gives you a
different note.

Capacity Measurements
If the capacity of the condenser yvou desire to test

Cy

)

O

VariaBLE W
CONDENSER
00! MFOD

_ PHONES ks

HoLDER
~—_

you can find.

Iig. 2
actual curve will look like.

Now with the neon lamyp in its holder and one of
the grid leaks inserted into the pair of clips on the
left of the panel, connect a 100-volt supply across the

gives vou an idea of what the

appropriate H.I'. terminals. Since the current taken
by this instrument is so minute—Iless than a mitli-
ampere—a dry battery will serve for this purpose.
Finally join the pair of headphones to the terminals
provided and with both of the switch levers pulled

TELEVISION for April, 1931

Fig. 1.—The complete wiring diagram of
the back of panel ~howing the components
labcllcd to be tdentical with Fig. 3.

is known to be less than -0ot mifd., join it across the
pair of black terminals on the right of the panel
keeping the length of the connecting leads to the
barest minimum, Move the double pole change-
over switch lever to the position away from you and
listen to the pitch of the note heard. XNow move
the switch lever over to its previous position and
adjust the variable condenser until the pitch of the
note heard is identical to that heard with the unknown
capacity. Rapidly move the switch to and fro until
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you are quite sure there is no change in note frequency,
adjusting the variable condenser dial with extreme
care in this operation. No difficulty will be presented
in judging the same °* musical ” note, and after a
little practice great accuracy will be possible.

I'rom the formla given last week and calling
the capacity required and ('} the capacity as found
from the calibration curve, we have:

P=NKNCR
and P=NKNC;R
but P and R are the same in both cases, therefore

6= &,

Sub-standards

In order to measure condenser capacities above the
value of -oor mfd. it is nccessary to calibrate the
fixed sub-standard condensers.  These represent the
C, of I'ig. 3 and the three Dubilier condensers I recom-
mended in the list of components will meet the casc.
Having found their true capacities in the manner
just described, they must be placed in parallel with
the C, variable condenser, either individually or
collectively, by pushing the terminal shanks lome
into the clips on the right of the panel. Then when
identical notes are heard in conjunction with a
condenser of unknown capacity we have \—

C = (C;+Cy).
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Fig. 2.—Plot ont carcfully the calibration curve for the variable

condenser used in the Caparimeter.

Condensers of Large Capacity

If you take a condenser of large capacity, say
1 or 2 mfd., and join it across the pair of black
terminals, the current pulsations are of such low
frequency that thev can be seen and counted as

46

flashes in the neon lamp. 7To carry out capacity
measurements in these cases it will be necessary to
calibrate other interniediate sub-standard condensers
in the manner just described, and these in turn become
the (', condensers which may be joined to the pair of
clips,

[~ S WTELEPHONES

O

Fig. 3. The tho wetical diagram for the tster i< shown here o
that y e can find cractly how the condins rs and resistunce
are referred to.

To e¢nsure the " note ' is identical with known and
unknown capacities, check by counting the neon
flashes with the aid of a reliable watch and arrange
for the same number of flashes per minute, then, as
before, the unknown condenser capacity is the sum
of the capacities ('} and C,.

Resistance Measurement

Lor the purpose of making resistance measurenents
vou must obtain a resistance, sav a grid leak, which
has been calibrated accurately from sonie outside
source. ‘This should not be difficult, and when avail-
able let this resistance be accommodated in the R,
position and the unknown resistance joined across
the pair of red terminals,

Pull both switch levers towards vou and listen to
the pitch of the note for a given setting of the variable
condenser ¢y, Then move the single pole switch
lever to the position away from you and adjust €,
rapidly until a note of the same pitch is heard.  This
reading must be checked up three or four times, and
furthermore vou must remember that it may be
necessary to add one or more sub-standard condensers
in ordet to arrive at this condition.

Now call C, the capacity registered with the
unknown resistance R in circuit and €, the capacity
registered for the same pitch note with the known
resistance R, in circuit. and we have from our
formula :—

P=KC,R
and P = KR,
Then C,R =C,R,

C,
and R = I\’l(u’

and the resistance we require is ecasily calculated.

The accuracy obtained with these measurements
is wholly a matter of practice, and once yvou have
made a few tests to become thoroughly acquainted
with the handling of the Capacimeter, everything will
be straightforward.

TELEVISION for April, 1931
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An Advantage

One advantage of the instrument arises from the
fact that the frequency of the note heard in the
‘phones does not in any way enter into the caleula-
tions. You merely judge notes of identical pitelr, and
in this way rule out possible discrepancies wlich
might arise if the note frequency had to be deter-
mined.

Do not forget that this tester is handy for certain
work over aud above that just described. Continuity
in coils, resistances, ete., ntay be proved by inserting
the component in series with, say, one of the ITN
leads from the battery, and if a note ix not heard in
the headphones then a break is present.  Defective

Not hew the neon lamp has boen aceonnmodated on the
loft-hand i of the Lid,  Be carfarld to cnsire that O,
Jlerible leads do wot gl jammed sehen the lid s close !

urid leaks are rapidly tested, and also, for example,
a poor variable condenser whose fixed and moving
plates touch at one or more points.

If one is undertaking tests in this manner 1t will be
found particularly convenicent to have a pair of testing
handles, such as the Felex testing procls, in series
with that section of the circuit which is broken.
Then with the headphoues on, it is possible to make
investigations inside a wircless receiver, listening for

the absence or presence of the " neon note ' as the
case may be.
This simple  modification  extends  considerably

the field of uses cinbraced by the tester, and it is quite
conceivable that other suvcestions will occur to tlhe
experimenter. \part from this aspect, however, the
prime object of construction, namely, capacity and
resistance measurements, is splendidly catered for.

Ouing to the simplicity of the construction and
the cheapness of the complete instrument, I am sure
many readers will make up the Capacimeter and bear
out my remarks as to its undoubted utility.
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Television Lecture before
Roval Society of Arts.

Describing it as the ** biggest advance in television
made in recent vears,” Mr. \W. G. W. Mitclell, B.Sc.,
referred to the Baird * Big Screen ” (demonstrated
during last summer at the London Coliscum) in a
lecture  before the Royal Society of Arts on
I'ebruary 25th

The lecture, the subject of which was ** Develop-
ments in Television,” enjoved the presidency of Sir
Ambrose Ileming, who personally added some interest-
ing comments on present-day television.  Sir Ambrose
expressed it as his opinion that onc of the latest
Baird achievements, the ** modulated arc,” also
represented a big step forward.

I the course of his lecture Mr. Mitehell reviewed,
in some detail, the various modern systems of tele-
vision, and also exhibited several commrercial types of
television receivers, including the Baird ' Televisor.”

T. H. B.

Iectures for April

lortheoming lectures on television by Mr. J. J.
DeNTON, AMIE L —

ArrIL IsT, at 8 p.n - Norwich Science Gossip Club,
Norwicli. (Postponed from March 25th.)

APRIL 23RD, at & pni TFolkestone Natural History
Socicty, Folkestone (Public Library),

Course of Lectures on Television.

Owing to the success of the short course of lectures
on television now completed at the Borough Poly-
technic Institute, S.15., the Principal has requested
the lecturer, Mr. J. J. Denton, AMILILTL, to repeat
the course of six lectures commmencing on May 28th
next (Thursday) and ending on July 2nd. Particulars
can be had on application to the Principal, the
Borough Polytechnic Institute, Borough Road, S.T%.1.

TECHNIGAL TRAINING IN LATEST DEVELOPMENTS

For many years the B1 E T has been predominant in the wireless training

field. and 1n accordance with our usual custom of keeping abreast of the

times, we are pleased to announce two umgue Home-Study Courses.
namely :

1. TELEVISION
2. “TALKIE” ENGINEERING

These Courses are thoroughly comprehensive and up-tosthe-minute.  Full
particulars of our Home-Study method, terms and syllabus will be gladly sent
on request. Special nstruction 1s also offered in Wireless Telegraphy
and Teliphony, Wireless and High Frequency Enginesring, Electrical
Tech tology, etc., and for all leading Examinations, tncluding :—
A.M.LE.E., LW.T., A.R.A, C.& G, ctc.

OVER 95 °, SUCCESSES

o opy roar 185 poge bandbe * Enzincering Opportunities.’
FREE, POST PREE cond o ilad siligaern

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

. 'World Radio Histo!

337, Shakespeare House.—  29/31, Oxford Street, London, W.I.
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The Virst Tete-Cine

Broadeast

» Sydney A. Moseley

in the progress of tclevision. This time it is no

less than the broadcast of a film from the Baird
studios through Brookman’s Park, in the ordinary
television programiues.

Let me tell in as simple terns as possible what
actually occurred, in order that there can be no mis-
understanding when the inevitable claims from
America pour in. On [Iriday, March 6th, at the
midnight transuission, a piece of test film was trans-
mitted at the end of the progranmme. No public
announcenient was made of this test, so that in the
circumstances it would not have been surprising if
little or no attention had been paid to it. But the
numiber of letters that reached the Baird Company
after the transmission showed the enormous interest
that had been arousecd.

I do not think I am betraying any secret when I
say that the B.B.C. engineer in charge of the trans-
missions at Savoy Hill himself rang up and informed
the Baird engineer how successful lhie thought the
transmission had been.

Encouraged by this success, a more formal trans-
mission was given on Monday, March gth, when a
niece of an old Charlie Chaplin film was shown
at the 1T a.m. transmission.

Readers will naturally want to know what special
technical considerations this needed. First of all,
et me make it clear that no special film was used. A
film-renting company was asked in the ordinary way
to lend the Baird Company a film, and from three

IT is my privilege to record oné more milestone

l | ‘
o
- »

that were sent, two were used. The filin was
transmitted through the tele-cinema projector, which
has been in the Baird laboratories for the past three
or four years.

This projector, however, is, of course, an improve-
ntent on that hitherto used for experimental purposes.

The projector is situated in one little room and from
there a landline couples it up with the ordinary
television transmitter. Reports received from various
parts of the country are unanimously in praise of the
innovation.

My own criticism is this: Since these films were
recorded for ordinary cinema apparatus and no special
consideration was given to the needs of television
broadcasting, there are far too many background
scenes which do not come out any too clearly on the
television receiver.

Take the case of the Charlie Chaplin film. When
he was chasing or being chased by his inevitable,
implacable foe round the park seat, this was clearly
seen, together with Charlie’s inimitable methods
of ‘“ downing” those who have the misfortune to.
cross him, and, of course, when there was a “‘ close-
up ' this was far better still. Charlie’s every action
was clearly portrayed, but when one was asked to look
at a church steeple, for instance, miles in the back-
ground, it became quite evident that this part of the
film would be of no use for television production at its
present stage.

But to quote from one or two letters received, will.

A glimpse of the original
experimental tele - cinema
projector used by Mr. Baird
when he gave his first land-
line demonstration of a
talking jilm in August, 1929

TELEVISION for April, 1931
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tell more than I can in the space at my command.
For instance :—

Lord Ampthill writes: *‘ The short television film
came through almost, if not quite, as clearly as the
rest of the programume. A mniost promising experi-
ment and should be repeated. It undoubtedly has
great possibilities.”

E. Lamb (Worthing):
truly an astounding advance in television.
accept my heartiest congratulations.”

W. McDonald (Worthing) : ‘T have witnessed one
of the biggest strides in the science of television,
namely the tele-ciné film. I was thrilled at the first
part of the programme, but when the boxing match
appeared I became spellbound. Every little detail
stood out on the screen and was quite equal in purity
to a cinema film.”

L. J. Swan (Southall): ‘ Your experiment in
transmitting a cinematograph film was a great
success.”’

H. W. Franklin (Grays) : “‘ For a film transmission
I should consider this reception very fine. The close-
up picture of ““ Charlie ”’ was very clear and as good
as many direct pictures I have received. Oh, how
I long for all-day transmissions!”

Mr. H. H. Awcock (Canonbury) : ““ We all thought
that the introduction of the film was a happy thought.
We received this quite well, both contestants and
referee being clearly outlined and defined, every
movement, feint and attack could be followed with
ease, and we were genuinely sorry that we only had
about five minutes of it. Please send over more of
this.”

Mr. Albert Kay (Rochdale): ‘It was with the
greatest of pleasure that 1 witnessed your tele-ciné
transmission last night, the wealth of detail being
greatly evident, such as the ropes of the ring and the
action of the referee in separating the boxers from a
clinch, being clearly shown.,”

Mr. F. G. R. Palmer (Sunderland): ““ I hope that
in future, you will be able to transmit cinematograph
pictures once or twice a week for the full half hour.”

Mr. W. B. Weber (Bristol): ‘ The film was the
most steady of the programme, and though so smiall,
I found you could view same much better from, say,
3 to 4 feet distance against, say, 1} to 2 feet necessary
to view a large picture from programme proper.”’

Mr. A. B. Crawford (Acton): “I received this
excellently. If just an ordinary, interested wireless
fan, such as myself, can get results, it speaks volumes
for Baird television.”

Mr. J. H. Sparks (Guildford): “ Without a doubt
these films would be a greater interest to the public
than the usual head and shoulders, as there is more
idea of movement, and we hope you will continue
with them.”

Mr. H. R. Moore (Bishop’s Stortford): *‘The
audience I had was extremely appreciative and much
impressed, and hoped you would give us sonie niore
films in your future transmissions.”

The above are only a few of the letters received,
but it will be seen that a new source of entertainment
by television has been discovered, and no doubt,

‘“The boxing film was
Please

TELEVISION for A4 pril, 1931

this will be developed post-haste. At the same time
it must not be forgotten that television proper is
likely to prove more attractive in the long runm.
Far better to see events first-hand as they occur
than to see them second-hand through a film.

The position, therefore, is intensely interesting.
Which will get there first ? Will the progress of tele-
vision proper—by which I mniean the televising of
objects at first-hand—proceed at such a rate as
to make the use of the film unnecessary ? I hope so.
But at the sanie time it is obvious that no alternative
or secondary niedium can be ignored. If cinema
production is to offer immediate means of entertain-
ment then, of course, it must be used, what time the
harder work of television images first-hand goes on.
I venture to say that never in the history of this
much-debated science has the situation been so
fraught with piquant possibilities. Let me repeat:
Tele-cinema was, in the first instance, regarded by
Mr. Baird as a retrograde step. When I first saw a
demonstration in the laboratories some years ago
I agreed with Mr. Baird that it was not half so interest-
ing as seeing the image which was actually there—
in the flesh. But I have to confess that the technical
progress of tele-cinema has been so rapid that there
may be no alternative but to offer the public films in
their honies as well as images first-hand.

Without saying too much, I would hazard a guess
that Mr. Baird may spring a surprise on the world of
science in this connection before many moons have
passed, and may again alter the situation.

now for a
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CLERKENWELL 7286
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The "Velevision Sociery

N Wednesday, March 11th, 1931, at 7 p.an,
Othe Third Annual General Meeting of Members
was held at University College, London.

Following the reading of the Minutes of the previous
Annual General Meeting, the Annual Report of the
Council was read. Its adoption was proposed by
Mr. R. W. Corkling, seconded by Mr. P..C. Philpot,
and carried unanimously.

The following gentlemen were unanimously clected
as Officers and Council for the ensuring vear :

President : Professor Sir Ambrose Fleming, M.A.

.Sc.,, T.R.S.; Past President: The late ILord
Haldane of Cloan, IF.RS., K'l', OM., P.C.; as
Vice-Presidents :  Sir  Philip  Gibbs, Lord Angus

Kennedy, Col. C. L. Malone, F.R.Ae.S., M.P., Professor
Magnus Maclean, M.\, D.Sc., LL.D., Alderman
W. T. Patrick, ].P., and Sir John Samuel, LL.D. :
Hon. Fellow : John Logie Baird.

Council :  Professor Cheshire, C.B.I., ARCS.,
FIP, J. J. Denton. Esq, AMLEIL., Wm. C.
Keay, Lisq., Lord Angus Kennedy, Admiral Mark
Kerr, C.B., M.V.O., T. M. C. Lance, Esq., L G.
Lewin, Iisq., M.Sc., AInst. P, W. G. W. Mitchell
Ysq., B.Sc., Professor Magnus Maclean, M.A., D.Sc.
LI.D., Ronald R. Poole, Iisq., B.Sc., J. C. Rennie,
Isq., BSc, MIJLLE, 1. Phillips, Lsq., Sir Joln
Sanmuel, K.B.I.., D.I., Dr. Clarence Tierneyv, 1).8c.,
ISRALS., Capt. B. 8. Tuke, Licut.-Col. J. Robert
Yelf, P.AS.I., and Capt. Randolph Wilson.

Hon. Treasurer : Wm. C. Keay, Lisq.

Hon. Secretaries: J. J. Denton, Esq., AJM LI L.
and W. G. W, Mitchell, Esq., B.Sc.

The Chairman, Dr. Tierney, then called upon
Professor Appleton, M..\., D.Sc., 'R.S., to address
the meeting. Confining his remarks to the cffect of
the Heaviside layver in television, Professor Appleton
requested members to observe the " echo ” iimages
at times noticeable in television reception, and
described the phenomenon by aid of lantern slides and
blackboard diagrams. He invited the co-operation of
menibers, and stated that the following details arc
required :—

I. Distance of receiving station from transmitter
and wave-length of transmission.

2. Whether ‘‘echo’’ images arc observed during
day-time as well as at night.

3. Nature of ** echo " ; whether positive or nega-
tive.

4. How displaced and by what fraction of scanning
strip.

5. Information as to fading of main or subsidiary
images.

Menibers able to take part in this work should
communicate with the Lecture Secretary.
A very hearty vote of thanks was accorded to

Professor Appleton.

o]
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Mr. T M. €. Lance then outlined proposals for the
forthcoming exhibition of members’ work to be held
at University College on April 15th, 1931, from
2.30 to ¢ p.m.

Having suggested test experiments, Mr. ILance
concluded by calling on all mewmbers to assist in
making the exhibition a success.

Mr. Bridgewater made known the fact that the
transmitting station, G2TV, at Kingsbury, N.W.q.
will be operating on about 30 metres from 4.435 to
5.45 p.un for the benefit of members able to take
part inn **echo " rescarch, thanks to the courtesy of
the Baird Company.

Proceedings, and particulars with conditions of
mentbership, can be had on application to the Hon.
Sceretaries.  Television  Society, 4, Duke Street,
Adelphi, W.C.2.

T. Dexrtox, AMIEL,
Hon. See. (Members).

The South London and District
Radio Transmitters’ Society.

At an enthusiastic and well-attended meeting of
amateur transmitters, recently convened in South
[.ondon, it was unanimously decided that a Society
should be formed to further the aims and interests
of radio amatcurs generally, and those resident in or
near Iondon especially.

It is hoped to enlist the support of every interested
amateur, whether he be a member of the R.S.G.B. or
otherwise, and thus consolidate the initial success of
the movewent.

All preliminaries have been arranged, and a con-
firmatory meeting will be held on Thursday, gth April,
at 7.35 pm., at the Grevhound Hotel, Kirkdale,
Svdenham, S.E,. )

For full particulars as to times and places of future
meetings, etc., please communicate with the Hon.
Secretary, at 23. The Gardens, Fast Dulwich, $S.1.22,
or with the Assistant Sccretary, Mr. Arthur H.
Pird, at 335, Bellwood Roal, Waverley Park,
Nunhead, S.Ti.15.

When writing. kindly niention this Journal.

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

For Radio and Television

DEMONSTRATIONS
DURING TELEVISION TRANSMISSIONS

Baird Components Supplied

(MEMBER, TELEVISION SOCIETY)

PHONE : EALING 5394
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Inertia in Gas Filled
Photo-Electric Cells

By Dr. Fritz Schroter and Gunther Lubszynski )

H I independent discharge current of gas-filled

photo-¢lectric cells which 1s controllable by

light, has, in the case of the Flster and Geiter
cell, two particular voltages when the illumination
remains constant.  We have the saturation voltage /2
and the ionising voltage .. The relations are shown
in I'ig. 2 in which a curve is reproduced showing the
characteristic curve of the behaviour of ionised gas
particles. ‘I'his curve was obtained from a cell having
a hydrated potassium cathode and filled with a neon-
helium combination constituting about 3o per cent.

where 4 represents negative ion miotion and a the
distance between the clectrodes.

We may refer now to Hertz’s rudimentary nomen-
clature of ** Expulsion Velocity 7 of clectrons in rare
gases for a clearer conception of the course of events
which transpire under these conditions.

For we are dealing here with an identical form of
discharge mechanism under the influence of a small
field, thus obtaining similar results. In the region
where E, is greater than I, which is greater than I,
I, being the resonance potential, the following

|,L

t=T

Fig.  1.—Diagram of the  apparutuy
cmployed for the tests refrred to in the G %

text. L is a perforated dise, P a | %=

potentiometer. MV the amplifier and T »
the thermo voltmeter. 8
|
}
helium. The pressure was in the order of 1 mm.

‘I'he explanation of this typical characteristic is
somewhat as follows. In the region where /-, is less
than /[, there is no ionisation, thus the clectrons
liberated by the light follow the characteristic of
saturation. Here we have a special case in which
the space discharge law is obeved and with a homo-
geneous field we apply Rutherford’s law of distance
which is
)l
G o (1)

ot

* Reprinted from Phuysikalische Zeitschrift, 1930. No. 20.
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formula is valid for the computation of the maximum
current :

A 2¢

1,. — . Es3 (2)

27ad

(Here 2 denotes the amplitude of the clectron
«. as before, the distance between clectrodes, and
¢ m—=charge mass of the electrons.)

Now this formula differs only fromi that given by
Rutherford in the inception of the numerieal factor
which is associated with the motion of the ions.
Iiven the Rutherford formula contamns the I:* law,

a

provided one cxpresses v as the expulsion velocity.
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The value of the term denoting distance between the
electrodes is recognisable in both formule. In the
case of gas-filled cells saturation will assuredly ensue
in the working region even if the initial potential is
low and the more so the nearer together the electrodes.

It can be observed in the curve represented in
Fig. 2 that the greater the value of E,, so becomes
correspondingly greater the slope of the curve, this,
of course, being the case after complete jonisation has
set in and the value of the potential has risen above
that of £, Iurthermore, the amount of ionisation
in the cell is of such value that the ionisation current
exceeds by far that brought about by the stream of
electrons alone.

Now, the pure photo-electronic currentis of far greater
importance for the purpose of amplification, for it is
the primary photo-electric etfect which is suitable
only for technical purposes. It must be borne in
mind, however, that sufficient signal strength should
reach the amplifier to enable amplification to take

T
Fworo | | % *
Cueeenr /
S0
Fig. 2.
A Showing

the behaviour
of tonised

30 /é_ .

qas particles;

S (Neon-
heltum at
B 1 mm.
pressure.)
/0 20 30 Q0 S50 60 70
/ONISING ¥* L g

9
i ‘
< & > Vorrace

place over the mush level. There are limits to this
possibility and in the first case care must be exercised
that the voltage is not high enough to produce break-
down owing to the increasing slope of the curve,

This has been dealt with by 1'ownsend who has
discussed at length the threshold values of the photo-
electric cell, under which values the cell will not break
down. Secondly, there is a certain recombination
type of inertia caused by intermittent illumination
which serves to limit the use of the photo-electric
cell to frequencies confined to smaller bands. I'iis
has led to employment of" cells as sound gencrators
such as Schacffer's Light Siren and also as a method
of transmitting pictures and for sound reproduction
on talking fihns

It has been found in electro-optical experiment
that it is most expedient to choose a value of I,
about 30 to 4o volts below the glow voltage I,
which brings about pure discharge. These difficulties
can be overcome by the employment of special
amplification technique and thus the value of £, can
be readily adjusted to give optimumn results. I'he
Klangfilm method introduces specially designed
amplifiers and another method is to produce inter-
mittent illumination by interrupting the light
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frequency which acts as a modulator of illumination
intensity. Then S, must be much smaller than ®
where @ is the interruption frequency. Of course,
an interrupter disc provided with holes is employed
to this end as in the case of picture telegraphy.
So far as television scanning is concerned the
conditions are unfortunately not so simple, as an
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interrupter disc of so high an interruption frequency
is not practicable for too high frequencies, also owing
to the weakening of the illumination the value of E,
has to be raised so high as to be on the point of
discharge if good results are to be obtained. Besides
this the inertia due to recombination makes itself
very apparent. This is liable to spoil results for the
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amplifiers and transmitting gear, including cables,
land-lines, and wireless transmission, for frequencies
of 50 to 10,000 cycles. Measurement of the alternating
current is effected by emnploying a rare gas photo-
electric cell in conjunction with an interrupter disc
of known speed. Now if the value of E, is kept
constant and also the filament current of the glow
lamnp G, which provides the source of illumination,
and also if all other things are kept constant and thus

transmission factor becomnies variable for different
modulation frequencies. Clearly, then, the vital
factor, when television comies into consideration, is
that the inertia due to occluded gases in the cell
must be reduced to a minimmum, )

With this in view, the Telefunken have investi-
gated this important problem under the direction of

T, Michelssen, who has worked with the Light Siren
apparatus. The data given here has come to hand
from work carried out in the laboratories of the State
Radio Company, Ltd., in the applied wireless scction.
The apparatus schematically represented in Ilig. 1
1s a measure of the frequency characteristics of
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026 %0 60 80 oo Jzo v alternating current introduced by the disposition is
lforvising Vorrace independent of the cycle of iltumination and darkness.
We then have symmetrical amplification of alt
The two resistances R,

cycles from 50 to 10,000.
effect a special coupling resistance so that the
following valves arc being operated i accordance
with the push-pull amplification principle. The
alternating current is passed through the series
coupled condensers.  The value of R, is chosen so
small (about 20,000 ohms) that the effect of the
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-} of the

wattless component is parallel (value

I

photo-clectric ccll is hardly uoticeable even up to
frequencies of 10,000 cycles per sccond. It was
observed that the deviation from the normal between
frequencies of 50 to 10,000 cyveles was as low as
J per cent.

If the variation in the frequency of illumination is
measured in this arrangement by virtue of the voltage
drop across the output resistance. then on increasing
the value of /£, over the value of 12 volts a deerease
is observed in the vatue of the output amplitude on
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increasing the rate of interruption. The percentage
amplitude decrease varies directly with the value
of E,. 'To investigate this the contacts 1 and 2 in
Fig. 1 were introduced, which brought the output to
a potentiometer aud thereby connected it with an
amplification meter M 17, P had the value of
200 ohms and connections were such that a Weston
thernio voltmeter was included in the circuit. The
potentiometer served to vary the resultant amplifica-
tion of the complete amplifier. Thus it was ensured

that the Weston thermo voltmeter read a known

proportion of the total amplification.
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to 7 curves are plotted with I, as
No
cells

In the lig=. 3
abscisse and the alternating input as ordinates.
particular irregularity was observable  with
dealing with frequencies from 50 to 500 eyeles. The
standard value of the input voltage was 2Xx107°
volts and the loading resistance R, was 220,000

ohms.  Thus the effective photo-electric current was
3% 10 ¥ aimperes.
T'he comclusion was drawn that for frequencies

from 500 to 10000 cyeles we have
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where .1, =alternating input at 500 cycles.
A ,—alternatiug input at 10,000 cycles.
d =percentage decrease in input voltage at
various cycles.

Measureitents were carried out by increasing £,
gradually uutil the £, value was reached, that is,
of course, the value at which the cell begins to glow.
These curves denoted by ‘“a’ are curves taken
before the discharge glow, and “b” denotes the
state of affairs after the cell begins to glow. After
use the glow voltage becanie smaller in value.

(To be continued.)
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By H. F. Barton Chapple

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

A Giant Osram Water-cooled Valve

OR many months past the Research Laboratories
Fof the General Electric Co., Litd., in conjunction

with the M.O. Valve Co., Ltd., have been engaged
on the design of a new type of water-cooled valve
capable of handling an output of no less than 100
kilowatts,

I understand that this is the first water-cooled valve
of its size entirely designed, developed and manufac-
tured in Iingland, and its success is a striking tribute

to the skill and in-

& %] senuity of British radio
iA engineers  and  valve
5 manufacturers. ‘That it

is a glant among valves
: i revealed by comparing
a few of its dimensions

with a standard wircless

receiving  valve, with

@ The siz which all owners of wire-

" of the giant less sets are familiar

. Osram I'ifament  volts, 313
‘ wate r-cooled volts.

$ i Filament current, 226
’ he gathe red amps.

4 ‘ Anode  voltage, 18,000
5 | -4 gdn volts.

M E B TAPETO ] ength, 3 ft. 6 in.
4 B f“”’ i Diameter of anode, 4 in.
o 3 B0 rule Approximate  weight,
l placed I8-20 lbs.

' alongsule The anode of the valve

s a solid copper tube
and is kept cool in opera-
tion by a jacket through
whiclh water circulates
at a rate of approxi-
mately 500 gallons per
hour. The glass parts
of the valve are directly
fused on to the metal
parts and this part of the construction follows the
same lines as in the smaller water-cooled valves. A\
new departure in valve construction is that the fila-
ment leads, owing to the heavy currents-they have to
carry, are water cooled.

It is, of course, impossible to forecast what the
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future of wircless communication may hold in store in
the way of further developnient, but we all hope that
the day is not [ar distant when the needs of television
by radio will necessitate the employvment of high
powers such as can be handled by this new design.

Another Use for Neon Lamps

It is surprising how that versatile product, the ncon
lamp, keeps cropping up in various spheres. * ‘T'ele-
viewers " are familiar with its use in connection with
the reeciving end of the vision apparatus, but how
ntany know that experiments have been conducted so
as to emiploy the light from the neon for plant culture 2

Acecording to the latest reports, by the carcful use
of cleetrie light, it is possible to promote the growth
of plant life. Alrecady some remarkable results have
been achicved by exposing seeds to the rays of a 75 or
Io0 watt Argenta lamp.  In three or four davs, secd-
lings were raised out of a quantity of cucumber secd,
developing into hardy and thriving plants.  The
exposure of plants to a deep red neon light also pro-
moted growth to a remarkable degree, ensuring a very
fine green foliage duc to an abundant formation of
chlorophyll. A very striking fact was that where
clectric light had been used, there was a total absence
of fungns growths, particularly at the base of the
seedlings.  Ifurthermore, in addition to flowers being
found to benefit from an exposure to artificial light,
strawberry plants exposed to rays from neon lamps
developed fruits of very high quality.

Listeners in the States

In the British Isles we naturally pride ourselves on
the total number of wireless licences which have becn
issued up to date, 3,521,019 being the total given in
January 1931.

This enormous figure is proof of the popularity of
wircless and I give as a basis of comparison with the
latest returns issued by the United States Board of
Trade which states that there are 13,478,000 listeners
in the United States. Another notable feature fur-
nished in the same return is that the number of radio
scts is proportional to the munber of motor-cars.  The
states of New York, California, and Illinois. show the
largest nwmber of receivers, while Nevada is at the
other end nf the list.

U
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Speaking of wireless reception reminds me also
there are to be two more stations in Europe which
will add to the number already on the ether. At
Bogorodnosja, Russia, a radio station is being built
which will have a power of 100 kilowatts and will
relay chiefly the prograimmes from the Moscow trans-
mitter. In addition, transmissions from Western
France will be suppleniented by those fromn a high
powered transmitter which is shortly to be erected at
Le Havre.

The Photo-electric Cell’s Varied Duties

Daily we find that photo-electric cells are niore
and more undertaking industrial tasks which before
relied upon more complicated methods. For example,
I have just garnered the information that there is a
new steel mill which relies on the ‘‘ electric eve ' to
open aud close its fourteen soaking pit covers.

Before rolling, steel ingots soak for several hours
at a verv high temperature in covered pits. Over-
head cranes continually open and close these pits,
putting in huge cold ingots or removing hot ones.
In the older wills the craune operator had to wait for
a workman on the floor to uncover the pit, but in
this instance he has mierely to flash a light on suitably
positioned cells high on the wall and the soaking pit
cover obediently slides back or closes as the case
may be. The illumination in the shed will not operate
the cells, since theyv are set for a certain minimum
illumination. .

Another case which I came across was in the
adjusting of the black velvet curtains which frame
the picture screen at the cinema theatres. The
outer border of a moving picture on the screen changes
with the size of the films—the news reel may be a
foot wider than the preceding drama. A pair of
photo-electric cells are so arranged at the edge of
the screen that should the picture suddenly enlarge
both receive light and this sets in motion mechanism
to draw the curtains aside just the correct amount.
The reverse operation takes place if the picture size
reduces.

Interference

It is a rather deplorable fact that, especially in
large towns, the enjoyment of radio and television
programmes is often marred by interference. This
interference may be caused by (@) atmospheric condi-
tions, which are bevond control; (b) electrical or
mechanical devices.

The interference caused by apparatus mentioned
in (b)) may be either eliminated or considerably
reduced once the cause of interference has been
brought to light.

Naturally the detection of the cause of interference
is the most important step towards rendering recep-
tion free from interference. As a rule the actual
cause can only be detected by an expert, but every
set owner can make a few simple tests in order to
get some idea of the nature of interference.

If your set has an aerial and earth, detach both of
them from the set and interconnect the aerial and
earthing terminals or sockets of the set by means of
a short piece of wire. If the interference becomes
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inaudible, or at any rate less pronounced, it is quite
possible that the interference is not caused in the
receiving set but outside. Even if the interference
enters vour set via the miains and not via the acrial,
interconnecting the aerial and earth terminals or
sockets will often result in a considerable decrease
of interference, If, after the aerial has been detached,
the interference is still heard in the sante way, there
is the possibility of the recciving set being defective.
Now loosen the earth connection, but leave the aerial
connected. If the interference enters via the aerial
it will decrease, but that entering via the mains will
increase. It is advisable. when making these tests,
not to tune the set to a transmitter.

If the interference is caused outside the set, switch
off all electrical apparatus (lamps, electric iron,
stove, ete.). If the interference continues, there is
every possibility that vour electrical installation is
not the cause.

Possible Causes

Electrical apparatus in the immediate vicinity that
niay cause interference can be summarised briefly as
below :—

(1) Warming-cushions and electric irons containing
a temperature regulator.

(2) H.I". massage apparatus (violet ray).

(3) Llectric motors, as used in vacuum-cleaners,
sewing-machines, washing-machines, hair-drvers, fans,
and other household apparatus.

(4) Electric bells and buzzers.

The interference caused by most of the above-
mentioned apparatus may be remedied by using a
suitable interference filter, and readers are referred
to Messrs. Dubilier Condenser Co. (1925), Ltd., who
specialise in this particular product. Then again
trouble can accrue from faulty apparatus, such as :(—

(1) Loose or soldered contacts in switches, wall-’

sockets and fuses.
(2) Lamps which are loose in their holders.
(3) Loose contacts in distributing-boxes.

(4) Loose contact of a live wire with the metal
frame of electrical apparatus, such as stoves and
clectric irons,

Any defects in electrical apparatus or installations
should be immediately repaired, when detected, as
apart from the fact that they cause radio-interference
they may also cause fire or electric shocks.

Valve Price Reduction

The General Electric Co., Ltd., inform us that the
Power Amplifying Osram Valve, Type D.A. 60, has
been reduced in price from £7 to £5 10s. 'This valve
is strongly recommended for use in the output stage
of public address and talking picture amplifiers of
moderate size.
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Useful Hints for the ’

Experimenter

By O. Dumert.

HI{ television experimenter is often handi-

I capped in his work by a lack of knowledge of

certain phenomena which belong more strictly
to the realm of physics, but whose applications are
extremely useful. It is intended here to outline the
effects associated with a few of these which have been
established by the study of light, and also to describe
apparatus by which, it is hoped, they may be har-
nessed in the service of further experinental work.

One of the simplest and most accurate methods of
comparing the speed of motors involves the use of the
stroboscope. I'his was dealt with in the January
issue of I'ELEVISION, but the salient points will be
outlined again because the principle is a very impor-
tant one and so frequently misunderstood. A source
of constant frequency supply is required, and the
experimenter fortunate enough to have access to A.C.
mains will find them ideal for the purpose.

Like the cinematograph, the stroboscope depends
for its success on the time lag associated with the
human eve, by which an optical illusion can be
produced.

Mounting the Disc

A disc such as a circular piece of cardboard three or
four inches in diameter is covered with a number of
black spots arranged equidistant from each other
around the circuimnference of a circle concentric with
the disc. The latter is mounted coaxially with the
motor or exploring device whose speed we require to
know, and illuminated by focussing upon it the light
from a neon lamp flashing at a constant frequency.
It will be observed that at certain definite speeds of
rotation of the disc the black spots will appear to be
stationary. This will be understood from the following
explanation.

Suppose in the first instance that the disc has only
one spot, and that it is illuminated for a very short
period of time once every second. Provided this
period is short enough, as it will be in the case of our
neon lamp flashes, whose duratjon does not very much
exceed one hundredth part of a second, then the disc
will appear to the eye to be stationary during the
flash. The shorter the time taken by the flash, the
clearer and sharper will become this stationary
picture of the disc. As the disc begins to rotate from-
its position of rest a number of stationary spots appcar
round the circumference.

TELEVISION for April, 1931

Movement not Seen

This number diminishes as the disc gathers speed,
at the same time becoming tnore and more distinct,
until a speed is reached at which only one very clearly
defined spot is visible. The disc is now making one
complecte revolution every second, and this causes the
spot to take up exactly the same position every time
the neon lamp flashes. During the dark iuterval
between each flash the spot is moving round the circle,
but this movement we do not see.

Now suppose the speed of the disc to increase slowly
from one revolution a second. Iach time the spot is
lit up by a flash it has not only travelled once round
since the last flash, but has also had time to go a little
farther. This gives to our eye the picture of a single
spot moving slowly round in the direction in which
the disc itself is revolving. Similarly, if the velocity

Webo
L AmP

Fig. 1.—One method of obtaining a fizxed nwmnber of pulses
per second for feeding u neon lamp.

of the disc decreased slowly from one revolution a
second, we should see the spot slowly moving in the
opposite direction.

A Fundamental Speed

Now let us imagine our disc to travel through one
complete revolution every two seconds. In one
second only half a turn has been completed, and the
spot receives a flash when it is half-way round. Con-
sequently, two spots now appear, at opposite ends of
a diameter of the circle. 1In the same way we can
see that if the disc took three seconds for a complete
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turn, then three spots, equally spaced round the
circle, would become visible ; four spots would appear
if the disc took four seconds to go round, and so on.

The specd of the disc at which the number of
stationary spots appearing before the eve is precisely
the same as the actual number of spots painted on
the disc is known as the fundamental speed, and is
one revolution per second in the case we have studied.
The other stroboscopic speeds each make a number
of stationary spots appear which is a multiple of the
actual number, and these speeds are themselves
sub-multiples of the fundamental.

Excpressed Algebraically

If we examine a disc with more than one spot we
observe that when the disc is now revolving with its
fundamental velocity, cach spot must move from the
position which it occupies during one particular flash,
so that it arrives in tine to receive the next flash at
the position which was filled by its imunediate next-
door neighbour during the first flash. If tlie number
of spots on the disc is #, and the lamp is flashing once
a sccond, the time taken for one complete turn is
n seconds.  But if the lamp is giving out flashes nore
often than once a second—Ilet us say p times a second

. . LI
—then the interval between successive flashes is

scconds. To maintain the fundamental frequency

the disc must now take , seconds to cowplete a

revolution,

Iixpressing the matter algebraically, if we let N
tepresent the number of revolutions per sccond and
1t is the number of spots on the stroboscopic illusion
(as distinct front 1, the actual number of spots painted
on the disc), then

Nl

. nt
where nl=un for the fundamental frequency.

As was the case with the discs with a single spot, we
can increase n! to 2u, 3u, 4u, ctc, providing we
decrease N at the same time by dividing it by 2, 3,

HT+
MHT+

e
E: '

S
T

Fig. 2.—When a range of frequencies is dexired the

scheme shown here may be tricd.

4, etc. 'The spots, however, are the most clearly
defined at the fundamental frequency.
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A Source of Supply

To cite an example, eight stationary spots on a
rotating disc lit up by a lamp flashing forty times a
second show us that the velocity of revolution of the

5 o (0]
disc is “: =35 turns per second.

<

The stroboscopic method of rotational speed
measurenent is capable of being accurate to within
1 part in 5,000.

Fig. 1 illustrates a mecthod of obtaining a fixed
number of pulses a second that is suitable for feeding
a neon lamp. The prongs of a 50-cycle tuning fork 4
serve as armatures to the contacts B and C, the make
and break of which is effected by the cnergising
coil D, whose ficld attracts the prongs when the
contact B is made, only to release them again in
consequence of I3 being broken by the attraction.
With a rigidly mounted fork and clean contacts,
bright flashes of short duration and constant frequency
have been obtained.

Obtaining a Frequency Range

A mieans for providing the neon lamp with a range
of frequencics is suggested in I'ig. 2. The first valve
of a 3-stage low frequency amplifier has a photo-
clectric cell € connected across its input grid circuit
and a neon lamp B inserted in the output plate
circuit of the first valve. If the grid bias is correctly
adjusted, it sliould be possible to control the light
falling from the neon lamp on to the photo-electric
cell in such a way as to produce a negative bias at the
grid of the valve.

The dccrease in the current through B consequently
produced would be immediately followed by a corre-
sponding lowering in intensity of the light falling
on €, and thus the normal potential of the grid of the
valve would be restored. The current in /3 woild
then rise again, and the cycle commence once more.
The amplifying valves /) and I are necessary in order
to obtain the required degree of brilliancy for the
neon lamp 7. With suitable values of inductauce
and capacity frequencies ranging from 50 to 6,000
cveles per second could thus be obtained.

Light Polarisation

It is generally supposcd that for the production of
polarisation of light, expensive apparatus is necessary.
It is true that great accuracy can be obtained with
apparatus which is complicated, but the following
ntethod, although very simple, is capable of producing
fair results.

The two essential parts of every polariscope are the
polariser and the analvser.  Light is normally assumned
to cause particles of the ether, which is the medium
through which it is supposed to be carried, to vibrate
in any direction so long as that direction is at right
angles to the one in which the light in travelling.
When light has passed through a polariser this
vibration is confined to one direction only. s the
analyser produces precisely the same effect on light,
we can see that a polarised beam of light from a
polariser will only pass unaltered through an analyser
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if the direction of vibration produced by the latter is
the same as that already caused by the polariser.

If the aunalyser be rotated, the plane of polarisation
of the cmerging light will turn with it, and less and
less Hght will get through,  PPinally, when the analyser
is at right angles to its former position, it can only
allow light to pass that will produce vibrations at an
angle of go degrees to those alteady possessad by the
licht ; in other words, no lgeht can get through at all
in this position.

Operation

The polariser seen in Fig. 3 is a plate of ulass about
Lin. by 6 in. by 6 in. which has been coated on one
<ide with lamp black by being hield over a smoking

GROUND Fu A58 === |
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Fig. 3. Ddaails of a simple pclarisce wh Ny

f1eer pensi

oil flame.  Pourteen picces of thin, flat glass, cach
measuring 4 in. by in., which have been pressed
firmly together and held in position by strips of paper
glued round the edges, form the analvser.  The light
1s produced from a picee of ground glass plate mounted
in front of an ordinary 4o watt clectric lamp.

‘I'o operate the polariscope the polariser is sct up at
such an angle as will enable it to reflect an image of
the ground glass plate, the light falling on it having
at the same time a uniform white tint. ‘The analvser,
4 fect away, can be sct up in one position so that this
image scen through it does not appear different.  As
we would expect, a rotation of the analyser through
qo degrees from this position, around the axis of the
apparatus, prevents nearly all the light from getting
through.

Brilliant Colours

A piece of mica interposed at the proper angle a
few inches from the analvser, and between it and the
polariser, will produce in the ficld of view some very
beautiful colours, which, however, can be made
entirely to disappear by a rotation of the analyser
through a further go degrecs. Still more brilliant
colours are formed if a thin plate of vellow prussiate
of potash is used in place of the mica, while a powerful
magnetic field cutting the beam of light between
polariser and analyser would provide another ineans
of producing extinction.
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HAT the contributors to these columus are

I enthusiastic followers of television has been
proved continually by the prompt manmner in
which they have responded to our invitations to voice
their opinions and give helpful details of their appa-
ratus and reception for the benefit of others. Now
there is vet another request we have to make. At
present, asis the case with everything in the beginning,
the facilities for looking-in are not accorded to every-
one. Invite your friends, therefore, to bring their
friends and see the television transmissions you
receive in vour home, encourage them to write down
their impressions—the impressions of people who are
unbiased in either direction — and send them in to
the magazine. In this way you will be able to widen
the field of enthusiasts and promote interest of quite
a different character. Also do not omit to keep us
regularly posted with your own work and experiences,
supplementing your remarks with rough pencilled
sketches and photographs where possible.  Thank you.

A Stroboscope for D.C. Mains

Mr. O’Brien, of 41, Cartwright Street, 19.1, has sent
us along a note on the use of the stroboscopic effect
in conjunction with D.C. mains. Readers will notice
that Mr. O’Brien has made use of the principle which
Mr. William J. Richardson has ingeniously incorpo-
rated in his ‘‘ Capacimeter,” described both in last
month’s and this month’s issue. It scerves to prove
how invaluable is the ncon lamp for television working
and, no doubt, experimenters will find the suggestions
quite helpful in their work.

‘“ An article in the January issue of TELEVISION led
me to consider the best way of using the stroboscopic
effect to ascertain the correct speed of the disc on a
home-made television recciver working from D.C.
mains.

“The motor was ‘the first one that could be
secured,” and much time was spent during those
valuable half-hours at midnight trying to get the
necessary 750 revolutions per minute.

60
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‘“ At first a Veeder Revolution Counter was rigged
up and the number of revolutions for periods of five
minutes was taken at different values of resistance in
series with the motor, but the counter loaded the
motor as much as the disc itself, and no reliable results
were obtained.

“It is a well-known property of the neon lamp
that it will flash at a certain definite frequency if it
is connected in series with a resistance shunted by a
condenser with a suitable value of ).C. volts applied
to the circuit. The time 7, in seconds, between
flashes, is proportional to K X C,

where R=resistance in ohms.
and C=capacity in farads.

‘It was found by experiment that if 7=} secs.,
i.e., the lamp flashed at a frequency of 50 per second,
very good results were obtained. This differs from
Mr. Campbell's case of A.C. 50 cycle mains in that
the mains give 100 flashes per second.

It is interesting to note that if C is expressed in
microfarads, 7.e., N X 1078 farads, where N=number
of miicrofarads, and R is expressed in megohms, i.e.,
M x 10% ohms, where M/ = number of megohms, then
the product ('R is obtained easily by multiplyving the
nuimber of microfarads by the number of megohins,
as 1078 cancels with 108

‘“Several values of R and C were tried, and it was
found that a 2z megohm resistance in parallel with a
‘o1 mfd. condenser gave a fairly bright glow in a
‘ beehive ’ neon lamp, with a frequency of 50 flashes
per second.

““"These are values which are often at hand, and it
is possible fairly easily to find a suitable grid leak
resistance and a fixed condenser of the required size
in the * junk box.’

“ Actually a Dubilier -or mfd. mica condenser
(type 620) was fitted with grid leak clips from another
condenser, and a Dubilier 2 meg. grid leak placed in
the clips. This makes a very necat job and can be
fitted permanently to the baseboard of the vision
apparatus together with a batten holder for the neon
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lamp, so placed that the lamp)throws a light on the
disc. This is a matter for adjustment to suit the
existing conditions on the television receiver, and will,
no doubt, differ for everyone. It is advisable to turn
off the other lights in the room in order to make the
most of the neon glow when using the stroboscope.

““ The number of spokes is very simply calculated.
With the help of Mr. Campbell’s article, which the
reader is advised to study carefully, we see that the
angular velocity of the disc is 4,500 degrees per second,
therefore the disc moves through 4,500--30 in .,
second. This gives a go degrees spacing for the
spokes, 7.e., 4 spokes, drawn, say, with Indian ink on
a circular picce of thin white card, are necessary.

“A useful formula for calculating rapidly the
number of spokes for any given conditions of flash
frequency or revolutions of the disc is:—

F=Rx XN where I'=frequency of flash.
R=revs, per second.
N =number of spokes.
and so, for any suitable combination of condenser and
resistance for the neon circuit, it is easy to find the
required number of spokes.”

An Apprentice Contributes his Qnota

Although handicapped by lack of funds, since le
isTstill an apprentice, Mr. W. G. Rowell, of Wall,
Northumberland, is an enthusiastic television experi-
menter. With home-made apparatus constructed
fromt cardboard and old scrap material, he has obtained
results which are quite creditable. Naturally, he
is using every endeavour to effect iimprovements, and
we wish him?success in his efforts. Ile writes as
follows :—

“I am forwarding you a brief account of my tele-
vision experiments, which I hope will be interesting
for some of your readers. The apparatus I am using
is entirely home-made, and as mains are not available,
I have rigged up a 6-volt motor.

“As T had an old dvnamo, T thought the best plan
was to use it, after a little repair, and it runs at a
fairly stcady specd.  Synchironism is maintained by
hand, 4 1esistance bringing the motor up to speed, and
a push-button, which short-circuits the resistance, is
used for holding the images. The scanning disc is
made of cardboard, 77 in. diameter, the square apet-
tures being punched through.  Starting with a radius
of 8 in. and spaced 12 degrees apart, the holes are one-
forticth of an inch square. The ncon is a standand
Bechive 100 volt, which is worked from 200 volts
high tension and connected in the plate circuit of the
last valve. Images are viewed through a cardboard
viewing tunnel with two lenses.  The wireless receiver
is a four-valve S.G. Det., R.C. and transformer, the
transformer being a Ferranti AT’ 5.

“The results I obtained with the first few trans-
missions were not encouraging, but after a while
better results accrued by using morg G.IB. TUp to
the present, all my images are negative ones, but

movemients are casily observed. Changing the wires
on the transformer does not alter image polarity, so
I am going to alter the set, making the first L.1%
stage transformer coupled, and hope for better
results. On Friday night, February 27th, I obtained
the best results so far. I tried to pick up the Berlin
transmissions on Saturday morning, but the results
were poor, due to lack of signal strength. I should be
pleased, in the same way as other experimenters, if
better times for transinissions could be obtained,
since sitting up till midnight for only half-an-hour's
enjoyment is miserable.

“ Being my first letter to you, let me thank vou for
the television magazine which has been of great
assistance to me. Readers may think my apparatus
crude, but my wages as an apprentice do not allow
greater claboration.”

Television for the Experimenter

(Abstract of talk given by Mr. J. C. Emerson, B.Sc.,
before the Golder's Green and Hendon Radio and
Seientific Society, 26th Iebruarv, 1931).

This talk is intended to suinmarise brieflv the work
which has been done by television experimenters in the
past and to show that at the present time there is
every opportunity for the amateur to participate in
the development of this absorbing new science.

Television began to receive serious consideration
on the discovery of the light sensitive properties

F

Gramophone records are the ** foundation ™ of the mirror drum
recciver mentioned by Mr., Hewel in our coprespondence
columns,  Note the Baird = Felerisor > on the left.

of selenium and the essential principle of light scanning
was introduced at an carly stage. This idea is still
the foundation of all modern systems and consists of
exploring the object to be transmitted in small

IADVERTISE YOUR NEEDS IN A TELEVISION * SMALL AD.”
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elenments taken i turn. At the receiving end the
image is built up by reproducing cach clement in
intensity  and  position as it is  examined.  This
involves a knowledge at the receiving end of the posi-
tion of the scanning mechanism at the distant end,
whiclh is most satisfactorily accomplished by motors
run in synchronism.  No suceesstul alternative to
this method has been produced but a scheme interest-
ing from the theorctical standpoint is that, due to
Fournier d"Albe. of allotting to each element a tuned
reed vibrating only when its own particular frequency
is transmitted by illumination of the corresponding
clement at the distant end.

There are two types of scanning. firstly, that in
which the illuntnation is present over the wimle area
and selection is made as to which heant is observed, ..,
Nipkow dise, and sccondly, that in which a fixed

It ha~ often been emphasized in these enlumns that the sciences
of phy<ics and chemistry are exsential in the development of

This corver of « room in the Buird luburatories
bears out these remarks.

television,

narrow beam is reflected or refracted by the mechanism
so as to travel over the viewing screen, c.g.. Weiller
drum, Jenkin's prism, etc. The choice of scanning
mechanism is, therefore, dependent on the type
of light source employed.

A problem encountered with cathode ray apparatus
is to obtain constant speed of motion of the light
beam, and the peculiar characteristics of the ncon
lamp may be usefully emploved for this purpose.

T'he most popular and casily obtainable light source
is the neon lamp, and a possible future development
is the introduction of a control grid to modulate the
main current. Other light modulation tethods
depend on the Kerr and I'araday effects with polarised
light, or on the use of the Duddell and Finthoven
oscillograph movements.

Baird has recently developed an arc as light source
and although details are not available, a marked

02

®
advance in reception generally 1s anticipated as a
result of this invention.

Incandescent filaments liave not been used so far
in positions requiring modulation, although certain
possibilities seem worth experimenting uporn.

The Baird © Televisor” is well known to miost of
s, and requires uo deseription.

The Jenkins receiver, used in Amterica, is another
conmiercial produet, and uses a neon light source
and drum scanning, the prineiple of light conduction
by quartz rols being ingeniously emploved.

The author cmploys drun scanning with a double
spiral rotating at 1,500 r.p.m. for receiving DBaird
transmissions.  An auxiliary drum driven by chain
vearing allows the two turns of the spiral to be viewed
alternately.

The Baird apparatus is the only one which employs
antomatic svuchronising.  Two niethods are known :
the relay method (eleetrical commnmtation) is not too
stueeessful and subject to hunting, and the toothed-
wheel method (magnetic  commutation) is widely
adopted and gives steady results if sufficient power
is available. The use of a separate valve for syn-
chiranising is  an  improvenrent and experiments
are recommended o scparate amplificatton of the
svnchronising signal using a microphone amplifier.

At the present moment television is broadcast in
England from 11 a.m. to 1130 a.am. on weekdays, and
from 12 to 12.30 miduight on Tuesdavs and Fridays.
These Iiours do not encouraze the amateur, bnt much
better service is expected shortly from stations abroad,
and the new Baird short-wave transmitter. It is
prohahly waorth while at present to build a motor-
driven commutator, giving the effect ol a blank
picture sach as has been used for demonstrution
in connection with this talk.  T'his will enable scan-
ning arrangements to be checked and synchronising
accomplished,

There is a great deal of experimental work required
on both of these subjects, and also on light sources
Regarding the latter, the construction of Kerr cells,
polarisers, amd of oscillograph type movements for the
production of a modulated beam of light should not
be beyond the scope of the wireless enthusiast.
Motors can be cheaply and easily obtained, and the
author believes that in a very short time television,
as an experimental science for amateurs, will be even
more popular than wireless, more especially as the
latter science 1s cowmmencing to feel a lack of new
material.

IWest Sussexc Enthusiasts Please Note

In writing to us from Orchard Cottage, Storrington,
Sussex, Mr. J. Morford asks us to put him in touch
with any other teievision enthusiasts who happen
to reside in his district, nantely West Sussex. We
are, therefore, passing on the appeal through the
medimm of this series in the hope that any reader
in that locality will immediately get in touch with
Mr. Morford with a view to exchanging ideas. In
sending us a few details of his apparatus, Mr. Morford
writes as follows :—

“I have recently fixed up a television apparatus
at the above address, and am getting quite fair
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results. The distance from the London Regional
transmitter is appraximately  sisty nules. The
following particulars wmay be of interest to vou :—

“ Receiving set: One S.G. (PM. 10) followed
by amode bend detector (PM. 6.1).), then thiree
R.C stages (I.. 610, P. 610, and two parallel fed
P 025 A's).

“’The aerial used is of the squirrel cage type.
The output circuit is connected in series with the
coils and ncon; 330 volt H./I' (accinmulators) being
used. Tle * Televisor’ is made up principally from
Baird standard compouents, a 6-volt motor being
used. One small * gadeet’ [ cmiploy may be of
interest to vou. ‘The set output is shunted by a
very suiall condenser (approximately .oooo1 mfd.) in
series with a pair of headpliones: this is of great
assistance in making tuning adjustments when the
“Televisar’ is working,

“Plie actual image received is good (atntospheric
couditions permitting), plenty of detail showing up.

“ Wishing your very excellent paper every success.”

bivh he bas
th.

4 good cicwof Mr. H.E. Christic’s appanatus with
been uble to achicre such gord results in Portsu

A Year's Progress

To be able to sav that he has not uissed one
midnight transmission and has included several of
the morning progranimes in his past vear's work in
connection with television. is surely a matter for
congratulation to Mr. H. 15 Christic, of o4, Suffolk
Road, Milton, Portsurouth. In sending us details of
his year's progress he points out that it would now be
difficult to intprove upon his reception in Southsea,
bearing in mind, of course, the question of apparatus
cost. We extend our best wislies for continued
success to Mr. Christic and are sure our readers will
take further heart when tliev read of what can he
done when the spirit moves.

“ Tt was in the April issue of TELEVISION, 1030,
that vou pnhlished my first results of television.
Since that date I have not missed one midnight
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transmission and have included several of the morning
programmes.

“There have been transmissions when, owing to
atmospherics, it has been a little trying to make a
picture, on the other hand it is great credit to the
Baird Co. that of the midnight transinissions only
once have they failed to work the half-hour allotted
to television.

It will be taken for granted that I have fmproved
amy results after all these runs. I have no difficulty

now in producing a picture that is worth ‘looking

= h X i

A fter considerable experiment Mr. Christie has included a fixed
magnet system for synchronising and moves the disc
on the shaft for framing.

into.’ The permanent wave of the lady artists conies
over very well. I judge the quality of my picture
by this.

““ The circuits and different combinations of valve
couplings that I have experimented with are too
numerous to detail here, but out of them all I have
‘built a special set which I think it would be difficult
to improve upon for reception in Southsea, not
forgetting the expense side of the apparatus required.

‘“ The set has a screened grid valve connected to a
-grid leak detector on to a PM4 through an Al'5 trans-
former on to a P625 valve through another AI's
‘transformer. The neon lamp and the synchronising

coils are in series with the plate of the P625 and are
supplied with 500 volts. This gives a definite pull on
the synchronising system and the picture can usually
be held throughout the half-hour run. I, like most
experimenters, worked for a long time with various
devices for keeping the picture in the ‘ gate’ not
having facilities for building the moving magnet
svstem which seemed to be essential for framing.
I eventually decided to fit a fixed magnet system
and hoped the picture would always fall in the
‘gate.” Of course, it did not do so and some means
had to be found for correcting or framing the picture.
This was accomplished by slotting the three securing
holes in the dise so that it could be moved round in
relution to the 3o-toothed wheel of the synchionising
device. If the picture is not framed correctly at the
comniencement of the run it is just half-a-minute’s
work to stop the motor, loosen the three wing screws,
move the disc round a fraction of an inch, and after
tightening up start the run again. It is seldom
I have to make two adjustments now. This method
1% very crude as compared with the Baird device, but
it is within the scope of the amateur workshop, If
the idea is not clear 1 shall be pleased to give fuller
details,

e

MAGNET
4 o1sc

DBare details of
the spead control
idea employed
by My Jenkine,

MOTOR

“‘I'he audible side of the Baird transmissions is
received on a set with ‘ pushi-pull” output to a
utoving enil loud-speaker; this set is really too large
for the time of night and also emphasises the fact that
‘ we are now closing down until II a.m.
ta-morrow.’

“ I am enclosing three prints of my apparatus and
I hope T am not too late for the April issue because
it is, as I have stated, just twelve months since vou
published my first results.

‘“And now, Mr. Fditor, for your last twelve issues
I thank you.”

A Club for Weston-super-Mare ?

Mr. L. Jenkins, of 127, Moorland Road, Weston-
super-Mare, is anxious to get in touch with any readers
in his district with a view to forming a club. This is
an excellent suggestion and we hope that anyone
reading this paragraph will immediately write to
Mr. Jenkins and in this way conie together so as to
foster the spirit of television and make it more widely
known. Mr. Jenkins sends along a suggestion
for regulating the speed of the television disc and we

l PLEASE MENTION TELEVISION WHEN RBPLY[NG TO ADVERTISERS
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have pleasure in passing on this information so that
others can try out the schene,

“I am pleased to say I have been a reader of
TELEVISION since No. I issue, and have followed with
interest reports from readers on the results they have
obtained. It is six months since I have experintented
in the reception of television and I reccived fairly
good images with a very simple inachine of niy own
making consisting of a small universal motor ** Polar
Cub,” beehive ncon and a 12-inch 3o-hole disc.
After trying several uethods of speed control I used
with great success a very powerful horseshoe nagnet
mounted on a convenient rod and bracket the disc
mming between  the poles ws shown,  Maximi
speed is obtained when the poles are just clear of the
disc and when the poles are covering each side of the
disc a powerful braking effect is obtained. By slowly
rotating the magnet to or from the disc a fine variation
of speed is obtained without jumping. I can recomi-
mend this method for a beginning, having held the
whole half hour’s transmission with just an occasional
up and down motion of the image.

“The receiver used was a straight Det. and 2 L.F.
transformer coupled to o super-power valve, zuu
volts IIT. These results wete obtained in Bristol
during last autumn and since coming to reside at
Weston-super-Mare, 1 find the Brookman’s Park
transtuissions subject Lo fading ou sound broadeusts,
and I am constructing a new set and vision apparatus
being anxious to see what results can be obtained here.

“I am connected with the wireless trade in Weston
and have not met anvone interested in television

sufficiently to own a honte-made or connnercial
‘Televisor.’ .

“ Perhaps a club could be formed liere, and I should
be glad if any of your readers who reside in this district

would get in touch with nie.

; ’ =~ \

Another
view of
the
vision
wppdralas
and
wireless
receiver
referred to
on the
npposite

Py

“ Like most of your readers T can ouly find praise
for your journal, but a month is just a bit too long
to wait for the nextissue and the transmissions are too
short. Wishing vour paper cvery success.”
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Reception of Baird " elevision

in Rome

OR some time past, having taken considerable

interest in the theory and principles of tele-

vision, I have, as a supplement to this, been
following very keenly the practical experiments
carried out in this field by a promising young engineer
friend of mine in Rome, one Dr. Carlo Bonanoiie.
This engineer with diligent application has evolved
an interesting television receiver on the lines and
svstem of our illustrious pioneer, Mr. John I,. Baird.
For those who are also attracted by the possibility
of seeing at a distance, a short account of this week’s
reception in Rome of the experimental television
transmissions, which as everyone doubtless knows
are radiated by the '* Brookman's Park twins,”
the Regional on the wavelength of 3356-3 trans-
mitting the *‘ image ”” whilst the National transmitter
propagates the * sound” inherent to it on 20613
metres, these stations being linked with the studios
of the Baird Television Companv at 133 TLong
Acre, London, for the period of half an hour
(I would it were more!) every Tuesday and Friday
night from 12 midnight to 1230 a.m. GMT,
may possibly interest them. ‘I'herefore a further
improvement having been effected in my friend’s
apparatus it enables me to tell of iy experiences

L

e

A comprehensive view of the television apparatus constructed
and installed by Dr. Carlo Bonanome.

of reception on Tuesday and I'riday nights of this
week (i.c., February 24th and 27th).

Artists in Character Make-up

On Tuesday night no sooner had the last vibrations
of Big Ben died away, with the voice of London
bidding the world good-night, than immediately, as
usual, came the synchronising signal from the Baird
studios, and in went the switches controlling the

66

By R. Bocchi

television motor (which serves to spin the per-
forated disc at its 750 revolutions per minute), and
the neon lamp. A tew mowments passed and then the
transmission proper began with the result that no
sooner was the synchronising of the receiving
apparatus definitely established than the whirling
pinkish white line bands, created by the rotation of
the perforated disc before the neon lamp, resolved
themselves into the image of a voung lady singing
to piano accompaniment plainly audible in the second
wireless receiver, utilised on this particular evening
for the reception of sound. .

This item was followed by a gentleman singing
" Ridi Pagliaccio ” (from ILeoncavallo’s opera, '*i
Yagliacei ), also with piano accompaniment. ‘The
image at the moment of its greatest clarity showed
the singer dressed with the frilled collar of the clown
which is in keeping with his song. ‘I'he best item
received in this transmission (the image signal on
3530°3 metres coming in with excellent strength and
quite undistorted by any static) was a really very
good rendering by violin and piano of ‘‘ Svenson's
Romance.” The image of the violinist was very
clear indeed, and all his movements were quite
sharply defined.

’e

A Sense of Completeness

Just before the conclusion of the programme sone
blogl-lotters were passed hefore the photo-clectric
cells at the studio, but, unfortunatedy, I was not
able to see these well as at this particular period the
reproduction in the vision apparatus was disturbed
and distorted by ' fading " and the untimely inter-
vention of static discharges.

I'riday night’s reception may be said to have been
equally successful, except for the fact that 1 noted
rather more disturbance from the two prime nuisances
already mentioned. Acain I beheld the picture of
a voung lady singing, turning her head from side to
side, while raising her hand to her face and head,
as also the putting on and taking off of a hat, and her
niovenient was perfectly clear. Next a gentleman
spoke. This time in the case of the block letters
transmitted T was able to distinctly read the words
" Carter " and ** Saxophonist,” which passage of
letters was immediately followed by a gentleman
playing the saxoplione, which incidentally brought
this progranmue to a close.

Here it is iuteresting to mention that for the sake
of experiment on the I'riday night the sound receiver
was eliminated. ‘T'his absence of the second wireless
receiver stressed, most acutely, its necessity, and
I formed the opinion that, whilst we have in wirelesg
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beconte accustomied to hearing without seeing, where
cecing only is concerned, hearing is of primary
importance ; as otherwise, there is provoked most
deeply the sense of something vital missing, which
in hearing ouly, as in wircless up to now, is by no
ncans so pronounced. I therefore cousider that in
television reception the use of two receivers is abso.
lutely essential, one for the image, and one for the

Ertrome care bus been yicen (o ine wisio
seon on the pight of this photegraph.

P pnitan

cound.  Certainly with suclh an installation in use
the fact of sceing as well as hearing gives one an
enormous sense of completeness even as matters are
now with television in its present stage.  After all,
I suppose that this is only natural, as being able to
sce as well as hear means that we have at our com-
mand the use of our two most intellectually important
senses, which assuredly hold first and second place
where all five are concerned.

Contrary Factors

In a way, sceing the great number of wireless
enthusiasts of the experimenting and  home-con-
striteting type in existence, it is a little surprising that
there is not more general interest in television (in
fact, generally speaking, in this part of the world I
have found that image transmission by the Fulto-
graph process scems universally to be accepted as
the system meaning television), and more attempts
made on the home-constructing of vision apparatus
whicl, with the exception of the arrangement of
automatic svnchronising (which is a little tricky
though of paramount importance), are by no means
so very difficult to assemble.

As far as I can see the two ntost contrary factors
are: (1) the inconvenient hour of transmission
(here, for instance, reception takes place at I to
1.30 a.m., being Central Luropean time); (2) the
necessity of having two wireless reccivers, one for
the image and one for the sound wave. In Fngland
or close to the transmitter the question should
become simplified, for, 1f within range, only « crystal

set with a pair of headpliones wonld be necessary
for the sound part of the programmne, thus doing
away with the extra valve set. Further, being close
to the transmitter means that valve receivers need
not function at the utmost scusitivity, and thus the
disadvantages of ** fading > and ** static 7 interference
are greatly reduced or eliminated altogether.

Sensitive Wireless Receivers

Situated far away , as one is in Rome, it is intpossible
to avoid this tvpe of trouble, and the would-be
“televiewer " and hearer must perforce put np with
these hideous annovances, for the receivers mmst be
selsitiv e to the utmost, in order to get strength of inmage
and sound. ‘[his means that if there is fading present
the image in the apparatus duplicates or fades
awayv, and if there is static too, then over it will
appear darting white flashes, ills which, T am afraid
for the present, have no cure.

Nevertheless T think it safe to predict that it is
now only a matter of time, a year or two, and the
Baird ** Televisor " will become to the public as
indispensable as the wircless receiver is to-day in
the modern home,  When this is the case it will be a
pleasure for those who are tryving to look-1n to-day to
rementber they were amongst the first in the field of
this wonderfnl outconie of modern science.
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Mecasure Y our Signal Volts

PART I1.

The Simple Construction of a Valve Voltmeter

By D. R. Campbell

of the valve voltmeter was discussed, and now

we must turn our attention to the construction of
an actual instrunent, the theoretical circuit of which
is given in Fig. 1. Broadly speaking, the instrument
is an anode bend rectifier, the resistance R, being
arranged so as to secure an automatic increase in
grid bias as the anode current rises, this action giving
the instrument a counsiderably wider range than if
it was omitted. The switch &, short circuits the
resistance R, when it is required to use a more sensi-
tive range. S; is the “on’* and “off " filament
switch. The reader who did not peruse last month's
article is advised to do so, for fuller details of this
circuit. The terminal marked *‘ meter ” plays no
part in the instrument used as a valve voltmeter,
and is only included so that the microammnicter may
be conveniently used for other purposes without
disconnecting any of the wiring.

Panel Assembly

The construction of the instrunient is extremcly
simple. The ebonite panel should first be marked

IN last month’s TELEVISION the theoretical aspect

~OMETER]

©-

MeTER

—OH.T—
So00 Ofm'é

2
L o2

2

). o

S/
K () &7

[

Fig. 1.—Examine the theoretical circuit carefully before under-
taking any constructional work.

out and drilled as in I'ig. 2. As the mecter is of the
projection type only two holes have to be drilled to
take the terminal shanks at the back. Do not forget
while drilling operations are being done that the
terminal strip will also require five holes 2" each
between centres.  When fitting the switches S,
and S, it will be found that an engraved naume-plate
inscribed ““on” and ‘off " is supplied. As this
inscription is not suitable for S, it is suggested that
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the plate is reversed and, as the other side is plain,
it may be more appropriately marked.
The general lavout and wiring can be seen clearly

The front of panel (s quite xguimctrical, while the meter
has a good open seale.

from the photographs of the instrument, studied in
conjunction with the diagram Fig. 3. In wiring up
it is advisable to commence with the input lcads
first, owing to their position under the switches, the
rest of the wiring following from the baseboard
upwards.

Components

A list of components as used in the instrumnent
illustrated is appended, and although substitutes of
similar quality may be used, it must be pointed out
that it may not be possible to fit them into the given
dimensions,

One cbonite pancl. 6" by 4" by 1 (Trelleborg Ebonite

Works, I.td.).

One chonite strip, 33” by 17 by 1" (Trelleborg Iibonite

Works, Ltd.).

One 0/500 microammeter, Model 301 (Weston Ilec-
trical Instrument Co.).
One anti-phonic valve lokler (Formo, I.td.).
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One 5,000 ohm wire bound resistance and holder
(Varley, 1td.).

One -1 mifd. mica condenser (Dubilier Condenser Co.
(1925), Ltd.).

One 2-meg. grid leak and holder (Dubilier Condenser
Co. (1923), Ltd.).

One 4} volt grid bias battery (Sieitiens)

{Jsed in conjunction with Fig. 3. this photograph will
lelp you to position all the leads.

Two insulated terminals,
I1id.).

Two midget wander plugs (Belling and Lee, Ltd.).

Two Toggle onfoff switches (A. IY. Bulgin and Co.,
Ltd.).

Oue G.B. battery clip, No. 2 (A, I
Ltd.).

Tive small telephone terminals.

Wooden baseboard, 43" by 4" by ", Glazite and flex
wire.

Type R (Belling and ILec

Bulgin and Co.,

The choice of valve may be considered separately.
A high amplification factor is of prime importance
for sensitivity, and with this object in view the follow-

It is for the constructor to make his own choice of
valve, but the writer uses a Marconi H 010.

Refer to the Characteristics

Having decided on the valve to be used, if possible
take the characteristic grid volts/anode current
curves. Apart from giving accurate information
concerning the valve, the set of curves will conie in
useful when choosing a similar valve, should it at
any tinle be necessary to replace the original one.
In addition, it is advisable occasionally to check up
the valve to ascertain that it is up to its original
standard of perforinance. If the valve characteristics
have been taken it will be necessary to refer to the
curves to ascertain the correct high tension voltage
for a given grid bias to work at the most sensitive

" 1
) @
) » 6 I/
[ / l—-—] ‘4— / ‘.
Sz @
| / !
InNPUTH /~pur
-4 ’” - é%
S JF S A I
Paner LAyour

Fig. 2.—Complete detuils for marking out the panel prior
4 I 67 ng P
to drilling operations,

part of the curve. If, however, it has not been pos-
sible to obtain the valve characteristics this informa-
tion can be gleaned from the maker’s curves included
in the valve carton.

ing list is suggested :— Place the valve in its holder and adjust the grid
bias to —3 volts. Switch on the filament, and

Maker. 2 volt. 4 volt. 6 volt. starting at, say, 60 volts high tension, zero plate
MULLARD PM1A PM3A — current should be recorded. Gradually increase the
Cossor .. 210 RC 410 RC 610 RC voltage, probably to about 130, when the nieter will
Marcox1-Osray H 210 H 410 H 610 md1cate about 20 microamperes. The above opera-
Mazpa H 210 H 610 tions should be carried out with the switch S, closed.
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Fig. 3.—Neat and compact, little difficulty v-ill be experienced
in wiring if this diagram is followed carefully.

At this stage the input terminals may be counected
across the grid to filament of a low-frequency valve
in a radio teceiver, and as a station is tuned-in
gradually the meter needle will at once respond to
the signal swinging in time with the louder passages
of the music or speech. Do not connect the instru-
ment across a valve of your receiver when it is fully
tuned-in to commnience with, as considerable voltages
are developed which niight easily result in an over-
load. Gradually increase the signal strength until a
generous scale reading is obtained. - Open switch S,
bringing in the automatic bias resistance when the
reading will drop to about half the previous one.
Considerable increase in signal strength will now be
required to obtain the original deflection.

At this stage the instrument can be used to comi-
pare signal strengths, but the results cannot be

MAINS INPUT
} VALV E VOLTMETER
VN )
L e
; L]
'3 ° SVOLT OUTRPUT
Q9 °
& e
Q o o
S 9
K . |
8
SO0 OMA
POT METER
WITH SCALE,
L

Fig. 1—When calibrating the valve voltmeter access to
an A.C. source is provided by « suitable step-down
mutins ransfurmer.

expressed in any definite units, and for a wider
application calibration 1s nccessary.

Calibrating the Instrument

The two ranges of the instrument are approxi-
mately 2-4 and 3-9 volts A.C., using a Marconi H 0610
valve and grid-bias —3 volts, H.'T. 145 volts, and
correspondingly higher or lower ranges can be
obtained according to the valve and working voltages
chosen.

T'o calibrate, a kuown source of A.C. voltage must
be available, the most convenient being that from
the 5-volt winding of the usunal *‘ all-mains ' trans-
former. This winding is generally used for heating
the rectifier valve, and is alwayvy centre tapped, which
gives a useful 2:3 volts for the more sensitive range
of the instrument.

'ake a resistance such as a filament rheostat of
the commion circular wire-wound type of a value not
less than 35 olmns, or a potentiometer. Suitably
mount the resistance with a piece of card convenicently
attached, and marked off into ten equal parts of the
linear length of the actual resistance element.
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Comiect the resistance across an outer and the
centre tap of the 3-volt winding of the transformer,
as in Iig. 4. Now the difference in voltage across
any of the ten equal parts is -1 of the voltage across

A rear vicw of the complated instriument showing valive
and G battery in position.,

the whole, which in thiz case 1s 25, s0 one has ten
different voltage tappings of -25 volts cach.

Plotiing Curves

A calibration curve is obtained by plotting A.C
volts input against anode current.  Before making
the calibration note carefully the voltage across the
filatnent, the high tension and grid bias volts, as the
calibration will hold good only at these values.
While plotting the 2-5 volt range it is convenient to
alternatively opén and close the switch 8, at cach
tapping of the calibrating resistance and draw the
two curves simultancously.  Ifor the completion of
the high range curve the resistance is connected
across the outer terminals of the transformer winding
which will give -3 volt per tapping, the switch S,
remaining open.  I'iner calibration may be obtained
by dividing the resistance into a greater number of
parts.

It nced hardly be stressed that the valve should
be used only in the instrument, and for no other
purpose if it is to retain its characteristics and the
instrument its calibration,

TrirvisioN for L pril, 1931

Working Hints

In most radio receivers higher voltages than 3
are present, and though valve voltmeters may be
made to indicate any voltage, under suitable condi-
tions. it will be found more convenient to have the
two calibrations suggested, and when one wishes to
measure higher voltages, to use externally a tapped
resistance in a similar manner as when calibrating
the instrument, the total value of which must at
least be comparable with that already in the circuit.
Unfortunately, variable resistances in the form of
volume controls have tapered resistances, and there-
fore unless specially calibrated are not suitable.

Lither metal or wood may be used to house the
instrument. according to the constructor’s tastes and
capabilities.

sSome of the many uses of the valve voltmeter have
already been outlined in last month's article, and it
1s suggested this should be generally referred to.

As a guide to the strength of the signal necessary
for the satisfactory reception of television by radio
a signal voltage of -4 volts is required across the
grid filament of the first valve, in the type of low-
frequency amplifier so ably described by Mr, William
T. Richardson in an article on low-frequency anipli-
fiers for television in this nagazine of March, 1930.
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A ttention to the Hz’g/zrrmsz'on

PART 1V.

By H. J. Barton Chapple,

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

arising from the use of D.C. mains, we can now

purstte our investigations to embrace the A.C.
side. Here we meet a voltage or current which
alternates or pulsates from a maximum positive value
through zero to a maximum negative value and back
again (sec 4 of Tig. 1). The frequency with which
this effect takes place is, at the moment, not stan-
dardised in

HAV ING satisfactorily disposed of the questions

this country  [ETE

-

and may vary
from 25 to
100 cycles per
second
according to
the particular
locality in

which one
happens  to
reside.

A One
Way Device

In its
natural form
we, of course,
realise that
an alternating
current
supply 1s use-
less for work-
ing in  con
junction with
wireless
receivers,
either for
aural or tele-
vision purposes, and the first step towards rendering
the supply suitable is to *‘ rectify ’’ it.  Put simply,
this means that the negative half of our cycle
of changes has either to be rendered inopcrative
or reversed so that the resultant current, although
it may not be regular or smooth, is at least unidirec-
tional.

We carry this into cffect by using apparatus which
has a non-return action, that is, allows current to
flow in one direction but hars its passage in the
opposite direction. When used in the simplest
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Motor generating plant in the Baird laboratories.
and 2,000-volt D.C'. supply and a 230-volt 4.C'. supply.

manner the effect of the half-wave rectification is to
produce the condition shown at B in Fig. 1. In
addition, however, it is possible to interconnect the
“one-way traffic devices” so that the positive and
negative effects are combined, and we are left with
full-wave rectification as at € in Iig. 1. Generally
speaking, the full-wave rectification is the better
nicthod to use, and we must now investigate the ways
- and means
ciployved to
bring about
rectification
genetally,

Types of
Rectifiers

There  are
really four
tvpes of
rectifier s
which can
be used: ther-
mionic valve,.
metal  recti
fier, electro-
lytic rectifier
and gas recti-
fier, and as far
as the over-
all process is
concerned the
principle  is
the same.
Tuming to
Fig. 2, we
have a mains
transformer
whose primary is joined to the alternating current
supply, while the extremities A4 and B of the second-
ary winding pass to the anodes of a pair of fwo
electrode valves. The filaments of these valves can
be fed from a special filament winding on the same
transforner, as indicated, and the centre taps ¢ and D
on these two secondary windings connect to a fixed
condenser.

Considering the action, we find that during one half
of the voltage cycle the end of the secondary winding
marked o is made positive, C is zero, and B is

The~xe machines furnish a 4.000-volt

7S



negative. A stream of electrons, that is a thermionic
current, therefore passes from the valve anode to ()
and siuce these electrons are negative in character
they impart a negative charge to the top plate of
the fixed condenser. Similarly, during the second
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Fig. 1. Indicating alternating currvent at A with a half
ware rectification curve at B and a fullacave rectification
Cuerre at ()

halt of the evele /3 is now positive, and clectrons fow
from the second valve to (' and impart an identical
charge to the same end ol the condenser. Nince this
cyelical process continues indefinitely while alter-
nating current is fed into the transformer primary
winding, we have a condition created whereby the
top end of the fixed condenser is maintained at a
negative potential. By induction the opposite con-
denser plates are made positive, and we are thus
presented with a unidirectional voltage. This will
require ** smoothing " to climinate any forin of hum
or ripple. but, as we see, the process is a particularly

i

A ~ample of the West-
inglouse metal recetificr

of the 1T .7 tup

simple one and finds considerable application for
television purposes.
Modern Rectifying Valves

In the case illustrated gwo separate diode valves
are featured but modern rectifying valve practice
1s to 1ncorporate these within one glass bulb, the full

74

wave rectifving valve cousisting of a single filament
and two anodes. ‘The theory of operation is identical
but the valve is more convenient in this form. One
of the accompanying illustrations shows a typical
Mullard valve of this type —a D.\W.30—and this
valve is capable of giving an output of 120 milli-
amperes D.C. with a maximum output voltage of
500 RALS. This is admirably adapted for television
purposes : in fact. is in excess of normal require-
ments, and in a future article T shall explain fully
Liow to construct eliminator units, using the latest
full-wave rectifving valves.

A Metal Rectifier

Of late there is another form of rectifier which has
come into popular use, naniely, the Westinghouse
nmetal rectifier.  T'his has many advantages, being
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Fig. 2. Diagrammatically illus'rating how full wave rectifi-
cation takes place with « puir of two electrode therminnire
ralves.

compact with no moving parts requiring mainten-
ance. Iissentially it is an electronic deviee depending
for its operation on clectronic action at a permanent
junction between copper and copper oxide.  No
chemical action takes place during the process of
rectification, and, moreover, it lhas quite a high
etficiency —Between 50 per cent. and 6o per cent.

The construction of the unit is shown diagram-
matically in Fig 3, every unit being assembled on
steel bolts with the number of dises in series and
parallel connections varied to suit the voltage and
current output required. ‘This rectifier is virtually
a cold eclectronic vake, and depends for its action
as a rectifier on the fact that the ratio of the resist-
ance from copper to oxide coating is very high com-
pared with the resistance from oxide coating to
copper. ‘The ratio Detween these two resistances is
of the order of 1,000.

Three Methods

In practice there are three methods of obtaining

TELEVISION for A pril, 1931

'World Radio Histo!

.



full-wave rectification,
tively as:—
(¢) The centre tap.
(b The bridge.

(¢) The voltage doubler.

these being known respec-

These are illustrated in Fig. 4 (¢), () and (o),
corresponding with the method lettermq just given.
1t will be seen that the * centre tap " connections
are really identical with that shown in IFig. 2 for the
thenmionic valve rectifier, and the same c\pl"mqtlon
holds good. In actnal practice the ** bridge ” con-
nection (b) has the principal advantage over the
“centre tap U method (a) in that the voltage across
the secondary winding of the transformer is approxi-
mately equal to the D.C. ontput required from the
rectifier, whercas with (a) the vo'tage across the

Modern types of full-wave
thermionic valee rectifiers
conxsist of a double plate
and

=tngle  filament

hriught out to the four pins

;-4%’!4‘#] e
E =

of a standard valve bave.
Here we ~ee a Mullard
D.W. 30 secifier,

s most efficient.

which

transforimer secondary winding has to be double tlmt
of the rectified 1).C. output.

Other Rectifiers

Before turning our attention to a more detailad
consideration of the practical means cnploved for
building up H.I'. eliminator units incorporating both
the thermionic valve and the dry metal rectifiers,
mention must be made of two other processes which
have been used to attain the same ends.

First of all there is the clectrolytic rectifier which
depends upon a chemical chauge taking place during
its action. Unfortunately, in many cases frequent
cleaning and a replacement of the clectrolvte is
necessary.  Furthermore, there is a distinet tendency
towards a polarisation IS.3LIE., and this may lead to
mstability with a distortion of the output wave forni.
Of course, the output current has to be smoothed so
that this should not materially affect the final supply,
but even so the electrolytic mmethod has not proved
s0o popular as the two T have mentioned previonsly
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Not Well Known

The fourth type called the gas discharge rectifier is
not very well known and depends for its action on a
glow discharge in an inert gas. lilectrodes are so
shaped and positioned it a housing bulb that the

-

HssemsLy Bor
e

INSULRTING
S WRSHER

SNVSNNY S

350 \\\\\\\ \\\\\ R
S SYSN NAANANSY

FONASSN N
D) e ~

% C‘oppsp
WRSHER.
WiTrw one
Swe -
Oxi015€0

CurrenNT AeCTIFIED
qr ThUS TUNCTION.

Fig. 3.—The Westinghuwsedi y metal reciifier wnit is built up
in sections v stezl holts ~such as the one illustrated above.

<triking voltage of the discharge is very much greater
in one direction than the otllc The rgsult"mt
rectified wave form is not of ' regular ™ shape, and
this is lable to introduce smoothing difficulties with a
p()\‘s‘ibilit\' of oscillation.  In addition, the life of these
rectifiers 1s an uncertain qlmntlt\' and this may account
for their somewhat waning popularity in this country.
In any case, bearing in mind the definite require-
ments of television, 1 do not propose to describe
constructional units incorporating these last two types,
but shall confine my remarkstothe valveanddry rectifier
units with due emphasis being laid on the best type of
smoothing circuits to include in the units themselves.

(a) (b) (c)

+

Fig. 4.—Three methods of obtaining full-warve rectification
with the dry metal unit.

In considering the design of H.JT'. eliminators for
use in conjunction with vision apparatus, it is
essential to ensure that they operate efficiently,
economically, and reliably.  Upon the proper func-
tioning of this portion of the ' accessories ” will depend
the efficiency of the results ohtained from the image
point of view. Bearing this in mind, one can sum up
that the most desirable features of the complete
rectifving apparatus should follow somewhat on the
lines of absolute dependability under all conditions of
service with high efficiency and absence of moving parts
which are liable to get out of order together with main-
tenance costs brought down to the barest minimuni,
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Mullard Loudspeaker Model M
THI", Mullard Orgola Junior Speaker, Model M,

which we have recently tested is a cabinet-

tvpe instrument with a balanced armature
movettent, the annature being supported in the field
of a powerful perinanent maguet in such a manner
that its wlole mass is free to vibrate,  The vibrations
are transmitted to a large cone diaphragm through
a driving rod, the anchoring of the armature and the
method of attaching the driving rod rendering lateral
moveinent of the driving unit or of the diaphragm
intpossible.

We  were particularly  impressed with  the
performance of this speaker, it being capable of
handling large volume and, since the winding of the
speech coil was capable of carrving a current of
25 milliamperes with safety, it was possible to join
the instrument directly in the anode circuit of a super-
power valve without risk of damage. Another point
of interest was that the location of the speech coil
is sucli that the direction of the anode current in the
windings is inunaterial.

There was a marked absence of resonance or
boominess and at the price of £3 15s. we can
confidently recommend this Mullard product to the
attention of our readers.

Trelleborg Ebonite

The Trelleborg bonite Works, Limited, furnished
us with a sample of their Ebonite Panels, mahoganite
finish, for test purposes. According to the makers,
this is guaranteed to be genuine ebonite and they
furnish a N.P.1.. report to bear out this statement.
According to these figures Trelleborg Ebonite has an
clectric strength of 120,000 volts per millimeter, a
specific gravity of 1-198, an infinite resistivity, a
power factor of -003. zero surface leakage, and an
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ash content of 1-37 per cent. Irom these figures it
is at once scen that the ebonite in question is of the
highest quality and our own tests showed that the
material was satisfactory in every respect.

We were impressed with the excellent way in which
it could be machined, drilled, engraved, etc., and
since for all television purposes insulation is of prime
inportance, we can unhesitatingly recoummend this
product to all readers of our journal

“Radio”

Among the sporting events which command nation-
wide spontancous enthusiasm, the Boat Race can
justifiably claim a high place. It is beyond doubt
a national event of universal interest.

Broadcasting has made it possible for millions to
participate in the thrills of the struggle between the
rival crews, and it has proved one of the most
consistently successful outside broadcasts ever under-
taken by the B.B.C.

Iivervone will be interested to read an authoritative
article—‘‘ Behind the Scenes at the Boat Race
Broadcast *—published in the March issue of Radio,
obtainable through Marconiphone radio dealers.

This issue is also particularly rich in items of
interest deating with other sporting events on the
air during the month—notably, the Grand National
and the F.A. Cup Semi-Linals.

Improvements in the Marconiphone Pick-up

A new model of the Marconiphone Pick-up—known
as the No. 10—is now being supplied in place of the
original model.

Fundamentally, the instrument is unchanged,
and the new model has exactly the same electrical
characteristics and performance as the original
product.
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The price—3 guineus—is unaltlered. ‘This new
model ** 10" has, however, a greatly improved
moulded base, which is larger and more robust than
its  predecessor. In place of the ordinary screw
terminals, the new instrument is fitted with quick
grip spring terminals, which are at once ncater in
appearance and much more convenient in use.

Cossor Two-Valve All-Mains Set

Amongst the many specialities of Messrs. A. C.
Cossor, Ltd., is a Two-Valve, All-Electric Receiving
Set. This is designed for use on an alternating
current supply only, and we were particularly
impressed with a model of this receiver which we
tested very thoroughly. It is housed in a well-finished
oak cabinet with the controls readily accessible,
while very complete working instructions are supplied
with the instrument.

In this particular case the receiving aerial was
only about six miles from the Brookman's TPark
station and, after making the necessary connections,
Inserting valves, etc., as specified, we switched on.
After the few seconds lapse, which is necessary when
enployving valves of the indirectly heated cathode
type, we tuned in the local, and were amazed at the
volume secured even when the reaction control was
set at zero.  Both on long and short waves we were
able to tune in stations with ease, it being possible
to listen to at least half a dozen of these with absolute
comfort. Quality of reproduction was of the first
order when used with a first-class loud-speaker.

‘e selectivity control on the left-hand side of the
set, adequately fulfilled its purpose in enabling casy
separation of the two Brookiman's Park transmissions
to take place within six miles of the station.

Provision is also made for the use of an electrical
pick-up, it being necessary only to join this contponent
to two terntinals found inside the set close to the
back of the cabinet. The mains plug is arranged
to fit cither a light- or wall-socket, a feature which is
advantageous. According to the iakers’ claims
this two-valve receiver is designed for the B.B.C.
Regional broadcasting scheme, but, with etheient
acrial equipment available, other transmissions can
be tuned in, as we have stated.

IYor an all-mains receiver of moderate price, namely,
£11 10s., we can assure readers that this product of
Messrs. A, C. Cossor, Ltd., is one which uterits their
closest attention.

Guarantees with N & K Londspeakers

Messrs. A. Brodersen, of 11, Northampton Square,
1..C.1, sole distributors of the original N. & K.
Inductor, inform us that in future they will issue a
certificate of guarantee available for twelve months
for every N. & K. speaker distributed by thent.

If any mechanical defect should occur during that
period a replacement will be made upon production
of the certificate to the dealer who effected the sale.

Purchasers are requested to cusure that thev
obtain a certificate, and that the red and green
licence marks are attached to the speaker, which on
no account must be removed. Replacement cannot
be effected unless these couditions ate conforined with.
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PREPAID

“$MALL ADS.”

YOUR

ALWAYS AT SERVICE

1/3 per line (1 insertion)
; 1/- ,, ,, (3 insertions)

CANNING DISCS. PHONIC WHEELS. Special
parts tnade to drawings.— JOHN SALTER, lfeather-
stone Buildings, High Holborn, W.C.1.

SMO()THING UNITS, each comprising three
50-henry chokes (current capacity 65 wm/d) and
three 8-mifd., 3oo-volt working condensers, in blue
crystalline steel containers. Plug and socket counce-
tions. Ideal for television and all-mains receivers.
Originally cost £4 10s. Price to clear, £2 15s., complete
with blue print.—WEsTwoob, 48, Fitzjohin Avenue
High Barnet, Herts.

ADIO TRAINING INSTITUTE. —Union Bdgs.,
St. John St., Newcastle-on-"T'yne. Our Certificate
of Proficiency in Radio or Talkie Engineering- -in-
cluding “l'elevision — qualifies you for appointment.
Particulars of specialised Correspondernice Courses free.

WANTED TO PURCHASI.—H.T. accumulator,
100 V., 3-5 amp. hr. Must be in first-class
coundition. Also 0o-3 A.C. ammeter. State if can be
scen,—BRIDGE, ¢/o Box 48, TELEVISION.

DOSSETT, Commercial Artist and Draughts-

.man for all technical diagrams, illustrations and
layouts. —Iazrirr Housg, Southanipton Buildings,
Chancery Lane, London. Holborn 806 38.

OR QUICK DISPOSAL.— Ferranti Portable-

Type Meter with Switch; 150 volts, 7.5 volts,
and 30 nna. ranges. Cost 53s. Accept 30s. or nearest
offer.—B., ¢fo Box 310, TELEVISION.

XPERIMENTAL WORK of all  descriptions.

Consult S. Lrg Barry, 6o, Craven Park Road,
London, N.W.ro. (Willesden 7084.)

ALL MAINS A.C. Transportable S.G.4. Cost
£25. Bargain, £12. 5-valve Suitcase Portable;
all British. £35 10s.—]JKSN, Box 49, TELEVISION.

RAWINGS from blue-prints; commercial photo-
graphy; skilled operators.—AVERYS SERVICES,
37/41, Lower Marsh, Waterloo, S.E.1. Hop 4027.

OR SALLE.—Quantity Surplus IExperimental

Apparatus, for quick disposal (Coils, Condensers,
etc.). State requirements.—\Write, JW, Box No. 286,
TELEVISION.

OSSOR MELODY MAKI R.—Three-valve
Receiver in perfect condition. Offers—DH, ¢fo
Box 50, TELEVISION,
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The Editor does not hold himself responsible for the opinions of his corvespondents.
Correspondence should be addressed to the Editor, TELEVISION, 505, Cecil Chambers,
Strand, W.C.2, and wmust be accompanied by the writer's name and address.

TELEVISION RECEPTION IN BERLIN.

To the Editor of TELEVISION.

DEAR SIR, —I trust the enclosed information will
prove of intcrest to vour readers as being indicative
of the work that is being undertaken in Berlin.
Since I‘ebruary 16th the transmissions from G2TV,
tlie short-wave station of Baird ‘Television, Ltd.,
have been badly interfered with by another station
relaying the broadcast programmic of Huisen, Holland,
on a frequency of 6,024 kilocycles (or just below 30
metres). This short-wave station (or better, the
sixth harmonic of the real frequency of Huisen,
that is 1,004 kilocycles) has also been observed by other
German listeners. It would appear advantageous
if it was possible for G2'I'V’s frequency, which is about
6,025 kilocycles, to he raised about 20 kilocycles in
order to avoid this interference.

I might also add that television transmissions from
Schenectady, New York, U.S. A, take place on Tuesday
and Iriday at 14.00-135.00 GML'T. on a frequency
of 17,300 kilocycles or 17.34 metres. 7This station,
W2NAW, transiits on the German R.P.Z. standard.
The televised objects are a diamond-shaped rectangle,
a vertical black bar, an arrow-like figure pointing
downwards, the station's call letters and human faces.
I have received this station several times in the last
three weeks, with varving quality, of course, but
very often ccho-free images both clear and distinct
are scen, and I have written to the G.IN.C. giving
details of my reception. The transmissions are in the
nature of special wave-propagation tests and are
officially received by ’Telefunken, and the R.P.Z.
at Beelitz (near Berlin) with the usual disc vision
apparatus. I have also been able to sce images on
the screen of my mirror-drum vision apparatus,
two photographs of which are enclosed.

Yours faithfully,
Horst ITEWEL.

Landhausstr. 13, Berlin-Wilmersdorf,
Germany.
February 28th, 1931.

BIRTHDAY WISHES.

To the Editor of TELEVISION.

Drar Sik,—Hearty congratulations to yourself
and all connected with TELEVISION on that Journal
attaining the age of thiree vears.

I have followed its development since the first number
of March, 1928, and 1 have carefully preserved all
my copies since.
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I consider its present forin hard to beat because it
caters for the beginuer in the world of science as well
as the advanced experimenter. The numerous
educative and inspiring articles to bhe found in its
pages are of great value, both for present reading and
future reference.

I would suggest that every subscriber to TELEVISION
should display a copy of the journal in his workroom
or radio den so that the attention of visitors may be
drawn to it. This is what I am doing. I lhave
already made two subscribers in N.S.W., Australia,
just by sending along a copy to a friend, and shall
hope to make others.

Lastly, with reference to the letter of your
correspondent, Mr. H. X. Jones, and his suggestion
as to ‘‘ Queries and Answers,” I agree if it will not
displace other more interesting matter.

Yours faithfully,
ARTHUR H. Brp (IT.8).
Radio Experimental Station G.6A.Q.,

33, Bellwood Road, W averley Park,
Nunhead, London, S.15.15.

February 28th, 1931.

THE QUIERIES COLUMN.

To the I'ditor of TELEVISION.

Dear S1r,—I have just received this month’s copy
of TrLEVISION, and notice one of your readers asks
for a queries column. I should appreciate this greatly,
and in addition I am sure my friends would. I hope
you can see vour way clear to include it soon. I
must say your paper gets gradually better and I
always look forward to it. T keep lending my copies
to friends to interest them, and am glad to avail mysclf
of vour offer to send copies to my friends.

Yours faithfully,
H. E. SyarT.

“ Domus,”” The Avenue, Weddington, Nuneaton.
March 2nd, 1931.

3y

OUR BIRTHDAY AND A STORY.

To the Iditor of TELEVISION.

DEAR SIR,—In wishing you miany happy returns
for the third birthday of TELEVISION, I will tell you
a short story : —

When Mr. Baird first startedl his television experi-
ments and patented his schemes, I was a regular
reader of ‘‘ —-— " which at the tiine was waging an

TrrgvIsIoN for April, 1931

L 3



s

anti-television campaign consisting of articles by
Dr. . SIr , and others. As is usunal with
most regular readers, I found mysclf thinking with
the paper and actually felt that television was im-
possible.  Towever, one evening at the local Institute,
oune of myv fellow-students brought a copy of No. 1
Trrevision with him. I looked through it, and
decided to buy a copy for myself. T did, and later
I found that my Physics lecturer also had a copy and
had made the selenium cell described in i, and that
I had to test it for him.  Well, T have had TELEVISION
ever sinee, discontinued the ¢ ”and now read a
wireless paper that is not anti-television.  (Curtain,
with loud cheers).

The queryv-coruer suggested by Mr. W. I Jones

An interior view of Mr. Horst Hew:l's home-made mirror
drum vision apparatus. The ink Jine indica‘es the
path of the light hcam.

should certainly be ‘ installed,” preferably separate
from the ** Letters to the Liditor.”

Wishing the Journal a long and even more suecessful
life.

Yours faithfully,
J. 8. GOLDSTEIN,
Assoc. TW.T., AL Tel. 8., cte.

48, Rectory Road, London, N.160.

March 3rd, 1931.

THAT FARNSWORTIT CLAIM
To the Editor of TELEVISION.

Dizar  Sik, - The paragraph (“The TIfarnsworth
Claitn V) in the March issue of TELEVISION was by no
means the least iimportant, and I am sure vour readers
would be iuterested to know that Mr. Farnsworth's
claim is not quite as original as he would have us
believe.

On page 438 of the ** Phys-Zeit." for 1922 there is a
suggested  method by Busch for deternmining  the
velacity of an eleetron.  In this arrangement a rotating
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magnetic field is employved to control the path of
electrons emitted from a heated cathode in a Braun
tube. The clectrodes are accelerated by an anode and
pass through a hole in the same. They then come
under the influcuce of a rotating magnetic field produced
in the same manner as in the case of the induction
motor. The cone of swiftlyv-moving electrons is bent
into a spiral by this field, and finally the clectrons
come to a focus on a huninescent screen, producing ¢
well-defited point of light wlien every thing is cotrectly
adjusted. The accclerating potential is in the neigh-
bourhood of 400 volts.

On page 386 of the November, 1930, issue of ** Radio
Industries ” there is an outline of the I‘arnsworth
system.

The clectrons are emitted by the cathode and are
accelerated by au anode.  Theyv then enter an equi-
potential space beyond in exactly the same mauuer as
in the Busch system.  They are bent into a spiral foriua
tion and focused on to a collector.  With the exception
of the different method of producing the electrons
for the clectrons in this casc are liberated by photo-
clectric action - the whole system resembles in every
detail that of the Busch method. I should, therefore,
be more inclined to term the FFamsworth system the
Busch system, for although this was originally devised

.. e .
for determining the value of X and also the velocity
n

of the electrons, it appears that it can be readily adapted
to a television scanning device. The method of repro-
ducing embodies the use of an ordinary Braun tube
which is for some reason or other termed an oscillite,
but I am at a loss to distinguish any radical difference
in the so-called oscillite and the cathode rayv tubes as
first suggested in Fngland by Campbell-Swinton.

It is stated in the second magazine which I have
quoted that it is possible to use an amplifier which has
a constant frequency characteristic approximately flat
to 6oo kilocveles. It is a pity that we do not know
more about this interesting amplifier.

I think, therefore, that your correspondent has done
well to show this fallacy, and I feel certain there are
many other readers besides myself who welcome the
paragraph.

Yours faithfully,
D. WiInAT e
13, Gray’'s Inn Square, W.C. 1.

W. H. OATES

COMPLETE TELEVISION SERVICE

Our Depot affords unique facilities to those interested in
Television. Our own transmitting apparatus enables us
to give callers demonstrations upon request.

DEMONSTRATIONS

BETWEEN 9 A.M. AND 6 P.M.

THe BAIRD “TELEVISOR,” ALSO HOME
CONSTRUCTOR'S “TELEVISOR" KITS,
SUPPLIED FROM STOCK.

Only genuine Baird components are supplied by us. We
have a full range available of parts and accessories.

195, HAMMERSMITH ROAD,
LONDON, W.6. RIV. 3342
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