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“ TLis programme’s appalling !
cried Dunn;
* Dull music, stale news and
no fun ;
A good chance to-night
To put the set right . . .”
So he got out the FLUXITE and GUN.

See that FLUXITE is always by you—in the house—garage—work-
shop—wherever speedy soldering is needed. Used for 30 years in
government works and by leading engineers and manufacturers.
Of lronmongers—in tins, 44., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL-SPACE SOLDERING SET—
compact but substantial—complete with full instructions, 7/6.
Write for Free Book on the art of ** soft *’ soldering and ask for
Leaflet on CASE-HARDENING, STEEL and TEMPERING TOOLS

with FLU XITE

lTO CYCLISTS § Your wheels will NOT keep round and true unless the spokes

are tied with fine wire at the crossings and SOLDERED. This makes @ much
it’s simple—with FLUXITE—but IMPORTANT

THE FLUXITE GUN

s always ready to put fluxite on

the soldering Job instantly. A

little pressure places the right

quantity on the right spot and

one charging lasts for ages
Price 1/6.

stronger wheel.

ALL MECHANICS WL HAVEG S

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUX!IE LTD. (Dept. T-V.). DRAGON WORKS. BERMONDSEY ST.. S.E.l.

DIODE DETECTION

for freedom from detector distortion

and provision of automatic
volume control

OSRAM D4l, Double Diode,
Price 5/6

OSRAM DNA4!, Double Diode—High

Slope Output Pentode. Price 21/-

Diode—
Price 15/6

OSRAM MHD4, Double

Triode.
OSRAM WD40, Vari-mu Screen Pen-
tode—Double Diode. Price 20/-

TYPE DN4I

WRITE FOR FULL
PARTICULARS.
MADE IN ENGLAND.

Adut. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2
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FOR A GOOD JOB
WELL DONE

1l

i

BELLING-LEE

FOR EVERY RADIO CONNECTION

B Ay
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|
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s ]

bl e : 1
]
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|

|

¢

Low Loss Valve Hood
and Connection. Banana Plugs and

l _________ l Sockets.
No. 1078. Pair, 44d.
I Plug (1021), 23d.
Metal Socket (1022),
1d.; Insulated Soc-

ket, (1071). 2d.

ad anderfus.,"

Black or Red,
With 150 m/A Fuse.
No. 1028. Complete /-

Cartridge Fuses.
10 distinguishing ¢olours.
All ratings, 6d. each.

]
Fused Mains In-
put Connector, |
5-amp, (B.S.S.)
No. 1114,
Complete, 3s 6d

Indications available :

PICK-UP 3y CESH S SEQLE N2 =
o o o o [«] o]

I«gﬁm’. 6] Eu,r. +§] [Aegal anrthl

bodEEE®

(B1ank)

No. 1047,

3-Pin Plug.
No. 1119

Is. 3d. each.

Plug only,
(No. 1107) 9d. eacy,

9d., with plugs.

BELLING ¢ LEE LTD

ICAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX

Please send, |——
free, your |
1

Complete Catalogue, " Radio Connections.”’ |

Mention of * Television and Short-wave World * will ensure prompt attention.
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| TUBULAR CONDENSERS [RESISTANCES (iacr
CONIROLATONF ﬁfﬁf;;:?j A e - oy

Many people are dis-
satisfied with the tone
they get from their
receivers, for various
The Bu]zm
Controlatone ™
can be fitted to
any and every

set. ypes
CT.1andC.T2
(at 4/6 each).
Type C.T5,
shown here, at

"HTIT To ANY SET

reasons.
.

i
LISTNOC

Few constructors nowadays pay high prices for small fixed
condensers, odern types are smaller, more efhcient and
low-priced. These, for example, will fix to a chassis, and are
accurate 7£10% (500 v, max.). Types with double wire-

ends are also available.

Z.405, 00005, 6d.  Z.305, .0005,6d.  Z.105, .05, 10d.
Z.301, .0001, 2201, 001, 8d. ZP} .1 1/-
Z302, 10002, 6d. s Z205..005, &8d. Z.P25 25 1/3
2303, .0003, 6d. Z.101, .01, 10d. Z.P5 5, 1/6

PILOT BULBS

Pilot bulbs are a very important type
of accessory for modem sets. in
addition to our * Competa” 12 mm,
. bulbs, we also oﬂer these 14
mm. M.EES. types of English make.

2 Volts 4 Volts,
206

e ALL PRICE
.250 3A B450 SA. B()SO 3A. 9d. EACH.

AGAIN & AGAIN

BULGIN

QUALITY RADIO
AND TELEVISION

SIGNAL LIGHTS

Described in ** Television,"
for neat, clear indication of
swllchmg positions, * alive-
ness ~ of apparatus, etc.

Use only 60 mA bulbs of
mm. dia. i m this holder.
For 2 volts, Competa ?pe
& |H “* at 6d. is suitable. he
D.9 holder ﬁts to panels
|/32 in-3/8 in. thick, with
a 1 in. dia,_hole.
LIST No. D9.

Omponent®

enough
electricall
A great savmg in cost can

be eﬂected by lhelr use
trong wire

ﬁned Accuracy, :t |0 % N

i
36 types in all §
SPECIFIED IN R\QN\\\\ \\\W¢X§

7

THIS ISSUE
A SELECTION FROM THE PRICE
NG D
. o 6
[ Bt Bt
,000 , 00,000,, 2.
5000 ., 10 30400000, 1.1 EACH

10
15 10:0C0 .

7 35 3 Meg., 4l

Perfect

MAINS
Entry

BULGIN MAINS CON-
NECTORS. i

Bulgin Mains Connectors
enable the mains to be used
for all radio recuirements
WI S

3A. Max.
. Bulgi List No. complete.
Use a_proper Bulgin P.20 (illustrated) 2/~
Mains Connector which is B 213
not inu;rchangeable with P76 2—pm bracket 2/-
oth;_rE fitments, and P18, do.. srmall 2.

——
To Messrs. A, F, Bulgin & Co., Ltd,,
Abbey Road, Barking, Essex.

Please send me Catalogue No. 155 “M " for which
I enclose 3d. stamps

COUPON

NAME.

ADDRESS

(BLOCK LETTERS PLEASE)

THE BEST AERIAL
tNSULATORS

For reception. at high frequen-
cies, you must have a suitable
Berlal system. USQ (hese new
Bulgin types with their long
always-dry path. strong
as you could want.

List No. L3, 1/6 each.

Thanks to Sound Sales—

Static Shielded Transformers, |
Modulation Hum is overcome °

Note these features :—
Tapped Primary, Ensurmg the correct
output voltages.® An important point
especially with A.C. Valve heatings.
Standard tappings suit mains from 210/
250 volts at 50 cycles.
Combined fuses and supply
tapping selector incorporated.
High-grade silicon steel core results in
very low current consumption.
Neat and very effective

resulting in silent operation.
SOUND SALES
MAINS TRANSFORMER
Type 500/120 Model
Primary 210, 230, 250 v. at 50 cycles.

H.T. Sec. 500-5-500 v. at 120 m.a.
2-0-2 v. at 3.5 amp.
2-0-2v. at 2 amp.
2-0-2 v. at 5 amp.

voltage

clamping,

PRICE
551-

lllustration shows model
Type *‘C’* New Monodial
pattern at 60/-.

Catalogue “*T.S.” Free.

For Details, see

SOUND SALES LIMITED

Road, Upper
London, N.I9.

Mariborough Holloway,

(Battery, A.C. Mains

Sound Sales Type 30 v aniUnicradiaTipes)

30-Henry Choke, 14/-.

Specified for the || FERRANTI

& - ; for TELEVISION and INDUSTRIAL USE
Universal  Mains 1| (ST DEFINITION and LONGEST LIFE

Short-wave Three.”” Working Voltage 1000/6000.

Phone: Archway 1661-2-3. (Contr. to G.P.O,, etc))

A

VALVES for your
RADIO

FOR BROADCAST or SHORT WAVES

| volt. 3 amps.

FERRANTI LTD.
RADIO WORKS, MNSTON, MANCHESTER, 10
SERseeemsARy - SFIE T Al ERRS

CATHODE RAY TUBES

{\/——
VALVES

Cathode
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have a maxi
imum current o -
;/{oltages. They have alreag;,pg:e%f; o milliamps, and have been desi
_r?y and therapy purposes, and ar uilt up into units to give as meSI}glned to provide high
small receivers and oscillators, etc e suitable for cathode ray circltxcitsas 403:000 volts for
’ » anode supplies t
)

" — ° ~-COUPON---

N - et 7T 1 Thes 0
o 2 e v U e e rectifiers are made in a wid
ose 3d. In stamps put to suit the various d wide range of voltage
NAME.....coslaineeeeen :f great use in television. Btu:s land will bE e
................ re gi 9 . etaj e

(R THE ALL MEAL Wi, e
€ Coupon and get a Copy to_day WAY’ 1936‘1'

Westinghouse Brake & Signal Co., Ltd

’ .
’

fault-tracing
DEMANDS

ACCURATE TESTING

~The UNIVERSAL AVOMINOR
A.C, VOLTS

Quick

o— ‘)5.5 milliamps \ 0 400,000
Regd. Trade Mark %':_ 25 i 0— 2 'megol';;ns
Circults, valves, \ %:l% &*

Even the smallest degree of distortio
vision calls for immediate remedy. stight
faults which might pass unnoticed in radio D.C.VOLTS \
become, in television, glaringly apparent im- g
perfections. 0— 75 millivolts 0— 5 volts
More than ever Is an accurate testing meter of 0— 5 volts 0— 15 »
first importzn:e-—vital to perfect reception. 0— 125 » 0—100 ..
0—100 . 0—250 ..
The world-famous D.C. 0—250 .. 0—500 o
o500 RESISTANCE
voOMINOR W .- | TEET
> 0—100,000 .

Britizh ts 13 accurate {nstruments in one.
mace components, batteries and power units can 2 be
tested quickly and easily. 0 handsome case, W t
{eads, Interchangeable crocodile clips, testing prods
URRENT and jnstruction booklet. £5
0—& miltlamps The
s AVOMINOR
0B race UNWERSAL
0—6 volts glves 22 different ranges of readings. The best
0—I12 . v‘sr,[‘)‘ﬁbk of A.C. and D.C. meters. 3.inch scale. Total
0—60 & resistance 200,000 ohms. Complete with leads,
g—';%% 0 40 crocodite clips, cesting prods and Instruction booklet-
e " -
0600 . THE AUTOMATlC colL WINDER &
RES‘OS-‘(-)OA':CSE Deferred Terms ELECTRlCAL EQUlPMENT cO., LTD.,
%:LOI%O o‘:n if desired: Winder House, Douglas Street, London, s.w.l.
0 —1,200,000 1 Telephone Victoria 3404-7. - e
—
0 3 megohms e
Deferred Terms if desired.
@ Send for fully descriptive folders, post free:

Mention of ‘“ Television and S
an hort-w
ort-wave World ” will ensure p
rompt attention
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Editorial,

IMPORTANT
“Television and Short-wave World”

is regii-

tered at the General Post Office, London, for
transmission to Canada and Newfoundland

by Magazine Post.

COMMENT OF THE MONTH

Television and the Amateur Constructor.

T HERE is a good deal of discussion at the present time regarding the
position of the amateur in television.  Chiefly this concerns the
ability, or otherwise, of the amateur to build television receivers capable
of receiving the new high-definition transmissions, and opinions are sharply .
divided.  Possibly, however, the matter is one of perspective; to assume
that amateur television receiver construction will follow on the lines of
ordinary wireless receiver construction of a few years ago requires a
very big stretch of the imagination. The high voltages necessary, and
the many other factors of design defmitely preclude any such possibility
so far as the novice is concerned. The true amateur, however, may be
regarded as being in a very different category.

Constructionally, there is nothing in the high-definition television
receiver which is beyond the ability of the reasonably skilled amateur.
We have, in fact, seen rough experimental lash-ups which have given
quite good results, but such a collection of apparatus is not suitable ta
put into the hands of a novice; there is very much more in it than mere
assembly.  Whether this will always be the case we do not care to
prophesy, but we have no hesitation in saying that the real amateur wha
has a knowledge of what he is doing will have no difficulty in building his
own receiver. It is necessary to stress the point, however, that he will
have to be capable of doing more than just blindly following a prepared
design, and it is to this end that in preceding issues we have published
articles by various experts, which will provide the ground work. These,
it will probably have been appreciated, have followed two lines—one for
the advanced technician who wishes to concern himself with design, and
the other for the amateur who is capable of carrying out a prepared design
and attaining a sufhcient knowledge of the cathode-ray receiver to con-
struct and operate it. = We have at the present time a complete vision
and sound receiver in process of construction, and full details of this will
be published when we have had an opportunity of testing it upon actual
television transmissions from the Alexandra Palace.

Good  Progress

T is gratifying to be able to announce that preparations for the new

London television station are being pushed on with all possible speed.
Mr. Gerald Cock, the new Director, is certainly not wasting any time—
and even the building contractors are working overtime. It is also
gratifying to know that now the B.B.C. has set its hand to television it
is going into it wholeheartedly. /£120,000 is the estimated cost of the
institution of the new service, and this should give this country a lead in
the new science for many years to come.

3
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Details
of the

French
State

Trans-

missions

T will be remembered that in April last the French

authorities commenced making tentative television

experiments by the installation of a low-definition
transmitter, and it was announced that the experi-
ments would be progressive towards higher definition.
Very little time has been allowed to elapse in attaining
this objective for a 180-line television broadcasting sta-
tion was opened formally on November 17 as a direct
result of the experience gained with the low-definition
system. The latter, it may be remarked, operated with
60 lines and the transmitter had a power of only 200
watts.

The new station is to work with 180 lines and 25
pictures per second. The power in the first instance
is to be 1 kilowatt.

The studio is in the P.T.T. broadcasting station,
103 rue de Grenelle, Paris, and it is really an old radio
studio modified for television.  Powzrful projectors
have been installed in a room about thirty-six feet long.
There are six of these with a power of 5 kilowatts and
twelve of 1 kilowatt, and because of the intense heat
generated special arrangements have been made for
ventilating and cooling the studios. As will be seen
from one of the photographs, ship’s type of ventilators
have been installed with pipes leading to a chamber
where artificial rain is produced, the latter being kept
at a very low temperature by means of a refrigerating
plant. Fans ensure the constant circulation of air.

The camera room is adjacent to the studio, being
separated by a sheet of glass. In this room also are
the amplifiers and controls.

An underground cable of the special high-frequency
type is used to connect the studio with the transmitter,
which is situated in the base of the Eiffel Tower, about
two-and-a-half kilometres away.

JANUARY, (936

180-LINE TELEVISION

FROM THE

EIFFEL TOWER

Connection to the aerial is made by another concen-
tric type feeder, which consists of a copper tube con-
taining a smaller insulated tube placed concentric with
it. This passes up the north leg of the tower to the
aerial which, as the photograph shows, is a four-wire
arrangement in two planes.

Scanning is accomplished with a disc which revolves
at 3,000 revolutions per minute. This disc contains a
double spiral of holes so that it makes two turns per
image. For synchronising a separate disc is em-
ployed, which is positively driven from the scanning
disc. Two synchronising pulses are transmitted, one
at the end of each line and the other upon the comple-
tion of each picture.

Realising that at present very few people will be able
to receive these transmissions the authorities are ar-
ranging to install receiving apparatus in various parts
of Paris, and these viewing rooms will be open to the
public.

It appears that it was only in September that this
latest installation was planned, and M. George Mandel,
who is responsible for it, allowed two months for its
completion. Actually in seven weeks everything was
complete and ready for the first transmission. Con-

This photogr aph shows the powerful bank of projectors which are
used in the studio.
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Left: The am-
plifier and control
room.

Right The

short-wave aerials

at the top of the
Eiffel Tower.

sidering that there was very little previous experience
of high-definition work this is remarkable progress.
The transmission created a great deal of interest and
the number of applications to witness the first demon-
stration in the viewing rooms exceeded ten thousand.
As this number of persons could not be accommodated
other demonstrations were arranged and entrance
limited to invitation. At the time of going to press no
regular schedule has been arranged. .
Apparently some hitch occurred in the reception of
the first transmission and only three of the receivers in

Mile Swuz y Vinker, who was the announcer at the first television broadcast.
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the six centres were in operation.

The French tech-
nical Press, commenting upon the result, observes
that the clarity of the pictures was but little better than
that obtained with lower definition, and it appears that
there was a lack of brightness due to some fault in- the
receiving apparatus.

In the Haut Parler, a journalist describes his experi-
ences. He says: ‘‘1 was invited to the television
reception at the House of Civil Engineers. On the
appointed evening I found a theatre and ball in full
swing, but no television. A hand-written notice an-
nounced ‘ No television this evening ’ to a disappointed
crowd. From there I went to Chemistry House—in
time to see Lys Ganty singing. Two receivers were
installed, side by side—the left-hand one showing the
picture in black and white, the other in sepia. The
Jatter seems to be taken from closer up. Thus in one
case we saw the scenes pleasantly—while in the cther
the actors continually appeared to come out of the
frame, and the canvas at the back of the scene was
lighter than the objects. We were assured, however,
that both apparatus were worked alike.”’

Ralph Stranger’s SCIENCE REVIEW

The first issue of this new publication met with a most
gratifying reception and appreciative comments have been
received from readers and Press alike. The reason is, no
doubt, that it is a first and unique attempt to deal with

‘ somewhat abstruse scientific subjects in a manner which,
whilst being understandable by ‘the average person, does
not become what is loosely termed ‘¢ popular ”’ and in
consequence gloss over the most difficult parts.

The range of subjects which it covers is extremely com-
prehensive as will be gathered from the following mention
of a few of the titles of articles which appear in the
January issue: ‘‘ Stratosphere Flights,”’ ‘ In the Abyss of
Space,’”’ ‘“ Measurements, Calculation and Design,” ¢ Col-
loidal Chemistry,”” ‘¢ Electrons in Harness,” ‘ Elements
of Radio,” ¢ The Invisible World,”” '‘ Chemistry for
Beginners,” ‘‘ The Moon and Wireless,” ‘ Following the
Light Beam,” ‘* Wireless Waves,”’ ‘“ Splitting the Atom,’’
¢ Cosmic Radiations,” etc., etc. Of no less importance is
the fact that the contributions are by the leading authori-
ties on the various special subjects, and in the January
issue such names as Professor A. Piccard (of stratosphere
fame), Professor M. Grimes, C. Bernard Childs, Ph.D.,
D.Phil., L. G. H. Huxley, M.A.,, D.Phil,, J. F. Mc-
Gechen, D.Sc., appear.
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LONDON’S TELEVISION STAFF

SOME PARTICULARS OF THE APPOINTMENTS

ETAILS of the personnel for
Dthe chief administrative posts

for London’s new television sta-
tion were given last month. These
it will be remembered included
Gerald Cock, Director of Television,
and D. H. Munro, Television Pro-
ductions Manager.

In addition to members of the Staff
named above and to others already
appointed by the B.B.C., we are in-
formed that there is a number of
vacancies for such posts as Music
Director, Stage Managers, Produc-
ers, Announcers, etc., and on the as-
sumption that readers would like to
have some brief particulars of the
posts (although to our knowledge the
B.B.C. has already received about
four thousand applications, which
would appear to leave but httle
chance for any later applicants) we
are giving on this page some indica-
tions as to the qualifications in each
case.

THE MUSIC DIRECTOR must
have a knowledge of theatrical and
ballet work and of orchestration, and
have had experience as a musical
conductor.

STAGE MANAGERS, of whom
two will be required, must know stage
or film requirements and particularly
must have a practical acquaintance

e = o

No time is being wasted in the necessary alterations to the Alexandra Palace ; this photograph

with that difficult subject—lighting.
Evidently, too, they must know how
to handle men and women and be
good disciplinarians.

THE PRODUCERS will include
three men who are experienced in
theatrical or film production, who
will be the more valuable if their
experience has been on the light-
entertainment sides, and who must
certainly have some knowledge of
music. In addition, there will be a
Producer of Special Programmes
with all the above qualifications and,
additionally, an acquaintance with
the outstanding personages of the
entertainment, journalistic and
political worlds. This Special Pro-
ducer will need an Assistant with
similar qualifications.

THE FILM ASSISTANT must
have a long acquaintance with film
photography, film production and
editing and with such practical mat-
ters as film cutting, projection, etc.,
etc. He must be able to manage
staff.

THE ANNOUNCERS, one male
and one female, must be ‘‘ super ’’
people whose qualifications have al-
ready been referred to in the preced-
ing issue of TELEVISION AND SHORT-
wAvE WOoRrLD. Both of them must

have a clear and powerful voice, be

.

shaws the progress made up to the second week of Dacember.

6

of average height, well proportioned,
without prominent features, prefer-
ably have dark eyes, and they must
not have red hair. Of course, they
must be of good education, and have
a good memory. They must have
experience of the theatrical stage and
they will be able to do their work all
the better if they are able to pro-
nounce foreign words and names cor-
rectly. The woman announcer must
be all this and more, very much more,
and must have a low-pitched voice.
Applicants must submit one copy of
a recent photograph, and if we were
applying for the position we should
be much put to it to decide whether
to send an honest photograph or one
that erred ever so subtly on the side
of flattery!

THE HOSTESS, must be—well,
nothing short of a paragon, a rara
avis, a gem of purest ray serene.
First of all, she must have all the
qualifications necessary in either the
male or female announcers as, from
time to time, she may be required to
assist them and occasionally to do
their work. Of course, she will
have to submit a photograph and she
should see to it that the photograph
suggests self-confidence, initiative,
tact and equable temperament.

THE ARTISTS’ BOOKING AS-
SISTANT comes at the end of the
list, and he will have to know noth-
ing more than everything there is to
be known about variety, stage and
review artists—who they are, what
they are, how to deal with them, and
what fees they should get. Evidently
artists don’t care, as in this case a
photograph is not required.

How to Apply
for a Post

Fully qualified rearders who would
like to have the honour of figuring on
London’s first television staff should
write to The General Establishment
Officer, Broadcasting House, Lon-
don, W.1, marking their envelopes
‘“ Television Staff.”’ Letters must
reach their destination not later than
the last post on Friday, January 10,
1936. There is no formal application
form; just an ordinary letter will
answer the purpose. State your age,

(Continued on page 8).
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THE FARNSWORTH
MULTIPACTOR TUBE

AN ARTICLE APPROVED BY PHILO T.

Farnsworth

Television Incorporated, U.S.A.,

has said of the cold cathode multi-
plier tube, in the development of
which he has been the pioneer, ‘‘Elec-
tron multipliers have been made to
perform every function now per-
formed by the thermionic relay.
While it is improbable that all of the
functions now performed by the ther-
mionic tube will be replaced by the
new cold cathode multipactor, never-
theless, it is fully evident to all of us
who have worked with secondary
multiplication that this new art will
have a very revolutionary effect on

HILO T. FARNSWORTH,
Pvice-president of

The Farnsworth Multipactor Tube.

the science of radio communica-
tions.”’

In this single tube Mr. Farnsworth
has (1) oscillation, (2) current multi-
plication or amplification, and (3) fre-
quency multiplication. Not only
will the development of this tube have
a tremendous effect upon television,
but it will also have a great bearing
upon the entire future of the science
of radio communication. The Farns-
worth ‘¢ Multipactor ’’ has the dis-
tinct advantage of giving ‘‘noiseless’’
amplification.

As is well known, the science of
radio communication has been almost
wholly built up because of the avail-
ability of devices which will amplify
feeble and very rapid electrical varia-
tions. These amplifiers are essen-
tially relay devices in which a feeble
electric voltage ‘‘ triggers off '’ a
constant source of power in such a
manner as to give a new electrical
variation similar in all respects to the
original except of much greater mag-
nitude. The process is repeated suc-
cessively many times until the final
variation may be more than a million
times greater than the original elec-
trical impulse.

Amplification
Factors

The extent to which this amplifica-
tion may be carried is, however,
limited, because electrical charges
are not a homogeneous fluid. Two
types of variations must be con-
sidered (a) one directly due to the
*‘ corpuscular ' nature or ‘‘ grain ’’
of the electric fluid. The interfer-
ence, or ‘‘ noise,’’ produced by such
grain size of the current is called
Schotke effect, and may be likened
to the noise produced by the patter
of rain upon a tin roof; (b) the other,
known as ‘‘ thermal noise,’”’ is due
to the fact that the electrons in a sub-
stance share the movement of the
molecules in the material and there-
by produce rapidly varying electric
currents in the element of the ampli-
fier itself.

Both these small effects become of
great importance in television, and
constitute the limit to the amount of
amplification that may be employed

7
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By G. H. Eckhardt

FARNSWORTH.

in the image pick-up device.  This
is true for two reasons: (1) the elec-
tric currents generated by the trans-
mitting device are extremely feeble,
and (2) the duration of certain com-
ponents in the picture currents is so
short that as low as 5 or 10 electrons
may represent the total quantity of
electron charge involved.

Oscillograph for showing electron motion in Multi-
Dactor.

It is a matter of common observa-
tion that the amount of noise pro-
duced by rain increases as the rain-
fall becomes heavier. Similarly, the
amount of fluctuation noise gener-
ated in an amplifier is proportional
to the intensity of the electrical cur-
rent which is used.

In the ordinary hot cathode type
of amplifier, widely used in radio to-
day, the total current flowing across
the tube may be a million times larger
than the component of that current
which represents the amplifier sig-
nal.

‘“ This, and other considerations,’’
said Mr. Farnsworth, ‘‘ led me to
undertake to develop an amplifier
having a much lower fluctuation
noise level than could be obtained
with the ordinary thermionic relay.
After a great many years of research,


http://www.cvisiontech.com
http://www.cvisiontech.com

TELEYISION

AND
SHORT-WAVE WORLD

there has evolved the so-called elec-
tron multiplication system of ampli-
fication, and this electron multiplier
not only has achieved the results of
lower fluctuation noise, making pos-
sible approximately two hundred
times more amplification of a tele-
vision picture signal, but has also re-
sulted in many quite unexpected new
and valuable applications.”’

The Principle of
Electron Multiplication

The principle of electron multiplica-
tion is quite simple. When an elec-
tron stream having sufficient velocity
is directed against a suitable metal
surface, the primary electrons, as
they are called, ‘‘ splash out '’ other
so-called secondary electrons from
that surface, and the number of
secondary electrons so ejected may
be several times greater than the
number of primary electrons which
produced them. 1f these electrons,
then, in turn, are bombarded against
a similar metal target at a sufficient
velocity, these will initiate a second
set of electrons again several times
greater in number. This process
may be repeated many times, and the
resultant electronic flow finally col-
lected may be many times greater
than the original initiating them.

The Farnsworth Multipactor tubes
take rather widely varying forms
depending upon the uses for which
they are designed, but in general two

types have been evolved; the types
differing in the methods used to trans-
fer energy to the electrons between
impacts: (1) in the first type the elec-
tronic impacts progress ‘‘spatially,”’
and it is arranged that each succes-
sive area of impact is maintained at
a higher D.C. potential; (2) in the
second type the energy is transferred
to electrons between impacts by mak-
ing use of a suitable radio frequency
field across the tube.

Results from the
Electron Multiplier

Many surprising results have been
accomplished with electron multi-
pliers. Most of these results are
achieved because of the possibility of
extremely high multiplication ratios.
The electron multiplication factor
may be anywhere from a few hun-
dred times to over a thousand billion.
Because of the extremely high multi-
plications obtainable in multipactor
tubes, the tubes may be used as a
source of electrons for purposes other
than amplification.

Composite caesium silver oxide
surfaces, for example, - similar to
those used in making photo-electric
cells, have an emission of anywhere
between 10-'? and 10-'* amperes per
square centimetre at ordinary room
temperature. 1f these currents are
multiplied a million million times, an
ampere electronic output is obtained
from a cold metal surface.

JANUARY, 1936

Currents initiated by this process
and of this order are now in constant
use in the Farnsworth laboratories
for many purposes, particularly con-
version of direct current voltage to

A photograph showing a trace on the end of the
cathode-ray tube obtaired with the apparatus shown
on the preceding page.

oscillating voltages of from 100,000
cycles to several hundred million
cycles per second.

Such oscillators start merely by
closing a switch in the battery cir-
cuit. Their practical advantages are
their simplicity and very high con-
version efficiency which may be as
great as g5 per cent. The very
great advantage to be gained by this
high efficiency is that, for a given
power output, the tubes may be much
smaller than corresponding thermi-
onic tubes.

“ London’s Television Staff.’
(Continued from page 6).

qualifications, give a brief sketch of
your career and say the salary you |
expect, but do not send testimonials |
or copies, press-cuttings, specimens, l
etc., etc. If you are having a shot
at more than one of these posts, send l
a separate application for each of
them, but you can put the two letters
in one envelope. The B.B.C. will
acknowledge the receipt of your let-
ter and, if you happen to be one of
the chosen few, will invite you to
attend for an interview.

By the way, if you are a married
woman, do not trouble to apply,

Finally, be reminded that if you
are applying for the post of Announ-
cer or Hostess, you must send a re-
cent photograph.

And, in every case, mark on your
letter, by a heading in block capitals,
the post to which your application re-
fers and also mark your envelope

““ Television Starf.”’

The 1936 1.75 me.

Transoceanic Tests
By David S. Mitchell (G2II)

OLLOWING  discussions with
Fvarious 1.75 mc. Stations, and the

circularising of a letter to all well
known British 1.75 mc. operators, the
schedules given herewith have been ar-
ranged.

In view of the remarkable conditions
prevailing on the higher frequency
bands these tests should prove particu-
larly interesting, and it is hoped that a
greater number of stations will take
part this year.

The tests are to be held between o05.00
and o07.000 G.M.T. each Saturday and
Sunday commencing January 25, and
continuing every week-end until March
15.

In order to avoid unnecessary QRM,
separate 15-minute sending and receiv-
ing periods have been arranged. W
and VE stations are to transmit from
the hour to the quarter, and from the
half-hour to the three-quarter.  These
correspond with European listening

8

periods.  European stations transmit
from the quarter-hour to the half-hour,
and from the three-quarter to the hour,
these being W/VE listening periods.

G stations will call ¢ Test USA ”’
and W/VE will call “ CQ G.”

Participants should sign their calls
frequently, and must adhere to their
listening periods, even when contact
has been established.

All European stations should oper-
ate between 1715 and 1800 kcs., as, on
the other side of the Atlantic, interfer-
ence from powerful American and
Canadian phone stations usually makes
impossible the reception of weak sig-
nals between 1800 and 2000 kcs. How-
ever, Europeans are advised to listen
over the whole band of 1715 to 2000 kes.,
as last year the phone band was alive
with American amateur signals.

The co-operation of non-transmitters
will be appreciated, and these tests
should give the B.R.S. an opportunity
to provide really useful reports.

As over 130 stations on both sides of
the Atlantic have been circularised it
1s hoped that these will be the best 1.75
mc. tests yet.
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ISTENERS who study the com-
prehensive guide to short-wave
stations are often very puzzled
as to which of the two or three hundred
stations on the air they are most likely
to hear.

L

Unfortunately it is not possible to
say which are the very best stations ex-
cept for about half-a-dozen which are
receivable no matter how bad the con-
ditions may be. During the past fort-
night conditions have shown a decided
improvement, so that even raw listeners
with one- or two-valve sets have been
hearing out-of-the-way stations. It
does seem that the conditions will follow
the precedent of the Jast three or four
years when short-wave stations have
been rolling in for the first few months
of the year.

During January some fifty stations at
least will be receivable at various times
of the day. The American transmitting
companies in particular realise how
these conditions will change and are
putting out particularly good pro-l
grammes for the benefit of foreign lis-
teners. Of course, most of the com-
mercial firms are booking up famous
stars so that their products will be
known all the world over. For exam-
ple, Lily Pons and Nino Martini, who
are well known in Europe, will be |
broadcasting over the Columbia system |
every ‘Wednesday and Saturday. I
Freddie Rich, who is well known as an
orchestra leader, and radiates over
W3XAL on 16 metres at least twice a
week, will now be heard on Sunday

Ed. Wynne is the well-
known American stage
and film star who is
now being heard over
the radio. English
listeners with short-
wave, receivers can hear
bis  broadecasts which
are sent out over the
Pittsburgh station
W8XK.

afternoons, again over the Columbia
system.

Kate Smith, who is perhaps the best
known American crooner, is radiating
on Tuesdays, Thursdays and Saturdays
and will be linked up with Jack Mil-
ler’s orchestra, which was recently fea-
tured during a Five Hours Back pro-
gramme by the B.B.C.

Burns and Allen, who are known also
as stage stars, will be heard through
W8XK and the other stations in that
group run by the Columbia broadcast-
ing system.

European

Programmes

Specially for the benefit of European
listeners is a programme radiated at
11.30 most nights over W2XAF on 31.48
metres.  This consists of Press news
giving details of the current European
events. Very often this relay takes the
form of a relay from Rome or Addis
Ababa.

Jesse Crawford, the well-known
organist, has resumed his transmissions
from W2XAD on 19.56 metres, and can
be heard at 4.15 E.S.T. or 9.15 G.M.T.

South
Africa

These few items will give some idea |
as to the wealth of programme matter
available from America alone, but in
addition there are other sources of
amusement such as programmes radi-
ated from Cape Town wia JB on 49.00

9
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January
Short-wave
Programmes

By A. C. Weston

Any simple short-wave receiver should be capable of bringing
in a good variety of programmes from all parts of the world.
Conditions show signs of being greatly improved during

January.

metres, which is on the air daily from
2 p.m. until S.20 p.m., and on Satur-
days from ¢ p.m. until midnight. The
programmes from this station are of a
mixed American-English variety, while
occasionally English artists on tour in
South Africa are allowed to broadcast.

For the day-time short-wave listeners,
the best stations at the moment are
W8XK on its 13.93-metre channel and
W3XAL on its 16.87-metre channel.
W8XK can only be heard between 12
and 2 p.m when it relays the morning
session from the medium-wave Ameri-
can station KDKA. When the weather
is particularly bad this station will be
unsatisfactory; in which case the first
American station to be heard will be
W3XAL relaying the programmes from
W]JZ or KDKA. This station is on the
air, except Sundays, from 2 p.m. until
4 p.m. and occasionally on Sundays
from 3 until 6 p.m.

For many years W3XAL has been
very consistent and if the receiver tunes
down to about 15 metres it is well worth
concentrating on this station to the ex-
clusion of all others.

Programmes
from Java
An interesting station is Bandoeng in

Java. The call sign is PLE and the
wavelength 15.93 metres. It is prim-
arily a commercial station working

with Holland, but for the last two or
three years has been broadcasting re-
cords and native music after lunch
until about 3 p.m.

Evening
Stations

Evening listeners will te more inter-
ested in the 19- and zo-metre bands.
Most listeners, even newcomers, know
quite well that W2XAD, relaying
Schenectady, is one of the most reli-
able all-the-year-round short-wave sta-
tions. It is closely followed, however,
by W8XK, when this station is using
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the 19.72 channel.  During January
WS8XK will be relaying KDKA from 12
midday until g.15 p.m.

The Berlin group of Empire stations, |

which can be found on all of the com-
mercial wavebands, such as 16, 19, 23,
31 and 49 metres, are radiating almost
20 hours a day so that programmes of a
Continental type can be heard from one
of these channels at almost any time of
the day.

Propaganda

Moscow has resumed transmissions on
25 metres using RNE between 1 and 3

p.m. and 8 and g p.m Another trans- |

mission from Moscow is made wvia
RWisg, which radiates from 8 until mid-
night every day. At g p.m. the micro-
phone is taken to Red Square, Moscow,
where the chimes of the Kremlin are
broadcast.

Not much can be heard of the French
transmitters, which are a little too close
for satisfactory reception in this coun-
try. However, FYA on 25.25 metres
can be heard between 4.15 and 7.15
p.m., when conditions are bad, and also
on 37-33 metres through an experimen-
tal station.

The 49-metre waveband is ideal for |

late listeners between the hours of 10
p-m. and 4 a.m. During these times
the North and South American pro-
grammes come over with great punch.

COC, in Havana, Cuba, on a wave-
length of 49.29 metres, operates regu-
larly between ¢ p.m. and midnight.
The Marimba bands and typically
Latin music come as a welcome relief
from English dance music usually
radiated at that time of the evening.

Special

Stations

Other stations on this waveband in- |

clude HIX in Santo Domingo on 50.17
metres, XEBT Mexico City radiates
from midnight until 6 a.m., HJ4ABE
on 50.6 metres from Medellin in Colom-
bia, and many others.

The following fifty stations have been
chosen because over a long period of

listening and from collating a large:

number of listeners’ letters, it is evi-
dent that they are being heard with
great consistency.

An order placed with your
newsagent will ensure regular
delivery of TELEVISION
AND SHORT-WAVE

WORLD

Wavelength.

USR03
15-93
16.87

16.89
16.89
19.16
19.2

19.52
19.56

19.65
19.72
23-39
25.00

25.13
25.25
25.20
25.36
25.4

25.57

29.04
30.43

v

31.25
31.28

31.28
31.32

31.35
31.38
31.48

37-33
42.02

44.41

45.30
46.53
48.86
48.094
49.02
49.18

49.3

49.41
49.50

49.50
49.50

49.50
49.75
49.92
49.96
50.00
55.96
85.96

90.22

Call Sign.

WEXK
BIEE
W3XAL

DJE
IAC
JVE
JVF
HAS3
\W2XAD

W:2XE
W8XK
CNR
RNE

FTA
FYA
WEXK
WaXE
12RO
PHI

ORK
EAQ

CTiAA
VKzME

W3XAU
VK3LR

Wi1XAZ
DJA
W2XAF

CNR
HJ4ABB

WOA

PRADO
HJ1ABB
WSXK
LK]Ja
W2XE
W3XAL

W3XAU
YV6RV
coC
VEgDN
RWsg
HAT
PK1WK

HCJB

JANUARY, 1936

Location and Schedule.

Pittsburgh, Midday—7 p.m.
Bandoeng, Midday onwards.

Boundbrook, N.J., daily ex. Sunday
2-3 p.m. and Tuesday, Thursday and
Saturday—8-9 p.m.

Berlin, 1-7 p.m.

Pisa, 11.30-12.30 a.m.
Nazaki, § a.m.-1 p.m.
Nazaki, 10 a.m.-1 p.m.
Budapest, Sundays 1-2 p.m.

‘Schenectady, Weekdays 7-8 p.m., Sun-
days 2.30-9 p.m.

New York, 4 p.m.-6 p.m.

Pittsburgh, Midday g.15 p.m.

Rabat, Sunday 12.30-2 p.m.

Moscow, Sunday 8§ am., 1 p.m. and
3 p-m.

St. Sassise, 8 a.m.-6 p.m.

Paris, 4.15-7.15 p.m., 8 p.m.-midnight.

Pittsburgh, 7.20 p.m.-4 a.m.

New York, S p.m.-1 a.m.

Rome, 7 p.m. onwards.

Huizen, daily except Tuesday and Wed-
nesday, 1.33.

Ruysselede, 6.30-g p.m.

Madrid, daily ex. Saturday g.15 mid-
night, Saturday 6-g p.m.

Lisbon, Tuesday, Thursday, Saturday,
9.30-midnight.

Sydney, Sundays 6-9, 10-12 a.m., 7-12
p.m.

Newtown Square, 5 p.m.-12.50 a.m.

Melbourne, 8.15 a.m.-12.30 p.m., €x.
Sundays.

Springfield, 12 midday-6 p.m.

Berlin, 1-4.30 p.m., 9.15 p.m.-2.30 a.m.

Schenectady, 11.25 p.m.-4 a.m., Sun-
days 11.25 p.m.-6.30 a.m.

Rabat, 7.30 p.m.-midnight.

Manizales, Monday-Friday 5.15-6 a.m.
Sunday 7.30 p.m.-midnight.

Lawrenceville, commercial transmission
7 p.m.-midnight.

Riobamba, Thursday 2-6.30 p.m.

Barranquilla, 4.30-6 p.m., 10 p.m.-3 a.m,

Pittsburgh, 9.30 p.m.-6 a.m.

Jeloy, 3-9 p.m.

New York, 11 p.m.-4 a.m.

Boundbrook, Mornday,
Saturday 11 p.m.-5 a.m.,,
midnight-6 a.m.

Rome, Monday, Wednesday, Friday 11
p.m.-midnight.

Vienna, 2-7 p.m.

Skamleboaek, 5-11.30 p.m.
4-midnight.

Cincinnati, 12.30 p.m.-1 a.m., 4-6 a.m.

Niarobi, Monday, Wednesday, Friday,
10.45-11.15 a.m., 4-7 p.m.
Saturdays 4-8 p.m., Sundays 3.50-7
p-m.

Newtown Square, 11 p.m.-§ a.m.

Valencia, 11 p.m.-1 a.m.

Havana, g-midnight.

Montreal, 4.30-6.30 a.m.

Moscow, 8 p.m.-z a.m.

Budapest, g-11 p.m., Sundays only.

Bandoeng, daily ex. Friday, 9.30-10.30
a.m

Quito, 12.15-6.15 a.m. daily.

Wednesday,
Saturday

Sundays,
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The Cinema’s Veto

INEMA interests are taking
C time by the forelock. They do

not like the potential threat—we
should prefer to call it the co-opera-
tion—of television to provide cinema
news-reels. The exhibitors are
organising the cinema industry to
veto televised news pictures and I
take this to mean both the exhibition
of news pictures televised from their
source and the supply of cinemato-
graph film for television displays.
Presumably, this would affect the
supply of news pictures to the B.B.C.
for television from their London sta-
tion, and it may be necessary for the
B.B.C. to make their own arrange-
ments for the production of their
own films.

The cinema people have an eye to
their story and general films as well,
and I understand that the new stan-
dard contract between the renter and
his exhibitors stipulates that films
must not be televised until the lapse
of three months from the last picture-
house booking.

But the Cinema Need Not
Worry

Great as my faith is in the future
of television I am unable to believe
that the televised picture will affect
the ordinary cinema for years to
come. Even when we are given per-
fect transmission, reception and pro-
jection of the televised image, what
then? It is not every cinema-house
will wish so to stereotype its pro-
gramme as to put on exactly the
same features and at precisely the
same time as every other picture-
house in a wide district. I know it
is quite idle to prophesy, but if I were
in the cinema business I should dis-
count television as a competitor for
quite a while.

The cinema is about to give its
public pictures in full colour and pos-
sibly of stereoscopic quality and can
take care of itself quite well; at any
rate, for a long time to come. Of
course, there has long been talk of
television in colours and years ago

and e

By THE LOOKER

we saw Baird’s efforts in that direc-
tion; but colour television at the
moment is nothing more than a hope
based upon some crude but interest-
ing laboratory experimeénts. When
television does arrive as a means of
public entertainment, it will revolu-
tionise everything. But there is
plenty of breathing space yet awhile:

Television Cinema in Berlin

However, Germany appears to be-
lieve that the television news theatre
is already an attractive proposition,
judging by the report that the Reich
Film Bureau is proposing to form a
television news-reel company in con-
junction with some of the leading
German news film companies. There
is some hope of opening the first
theatre of the kind, in Berlin, at an
early date.

Red Heads

How the daily Press has been en-
joving itself about the B.B.C.’s ban
on red heads and married women
from the post of television woman an-
nouncer ! Any amateur photo-
grapher will tell you that red is a
difficult colour. When you direct a
beam of light upon it, so much of the
light is absorbed that what you get
back, either on your photographic
plate or on your bank of photo-elec-
tric cells, is scarcely worth having.
So the ban on the red head is purely
a technical one and has nothing what-
ever to do with any dislike which the
B.B.C. might be supposed to have
for irritable people. Aren’t red-
headed people irritable? The mar-
riage bar has nothing whatever to do
with the colour of the woman an-
nouncer’s hair; ‘‘an unmarried
woman would be better fitted for the
task than one who has home and

' other ties to take up her time and

attention.”’
That £180,000

The question of finance, as 1 pro-
phesied in a recent issue of TELE-
VISION AND SHORT-WAVE WORLD, is
causing the B.B.C. concern. Work-
ing on an allocation of only £180,000

it
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they find that the installation of the
transmitting plant will cost at least
£ 120,000, which will leave of the al-
location only 460,000 which has to
cover the alteration and reconstruc-
tion of part of the building and the
provision of the programme until the
end of 1936. I prophesy that a big-
ger allocation will be made and am
quite certain that the introductory
service will not be spoilt for the lack
of a few thousand pounds. Every-
body expects that the Ullswater Com-
mittee will make a special recom-
mendation in its report, shortly to be
published, but whether it does or not,
I am quite certain that funds will be
found for an adequate experimental
service. There is talk of the B.B.C.
being unable to finance television and
calling for either a special television
loan or a separate licence to be issued
to ‘‘ viewers.””  Neither course is
necessary. The B.B.C.’s income has
grown amazingly the last year or two
and I believe that the Corporation
can find the money if it wants to.

U.S.A.

It is difficult to learn exactly what
is happening in the United States,
the reports are so conflicting. We
hear of television transmitters being
built at Philadelphia, New York,
Boston, Washington, Chicago, San
Francisco, Los Angeles and either
Seattle or Portland, each designed to
serve an area having a 3o-mile radius.
The snag is finance. There is no op-
posite number in the States to our
B.B.C. There are no licences.
Every station is the property of a
commercial concern which looks to
radio advertising, directly or in-
directly, for its means of support.
The stations are linked together to
form two or three powerful groups
which can put through simultaneous
broadcasts whenever desirable. It
can. easily be seen that the running of
a television transmitting station in
these early days is hardly likely to be
a commercial proposition, - and the
Government of the United States has
been asked to consider the financing
of the initial stations.
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A New Help for Air Pilots

The National Physical Laboratory,
subsidised by the Air Ministry, is en-
gaged in research into the possibility
of using some kind of television trans-
missions for guiding the pilots of air-
craft to their landing grounds in
foggy weather or when snow is fall-
ing, the Wireless World tells us. The
scheme under consideration is that,
once the position of the aircraft has
been fixed by means of the direction-
finders, a map of the landing ground
and the surrounding country shall be
projected on to the viewing screen
situated in front of the pilot. His
own position can then be indicated to
him at any instant’ by means of a
moving spot of light. As he would
know the height at which he was
flying by means of his altimeter, it
should thus be possible for him to
land safetly in the thickest weather.

Electron Optics

Electron optics, a new branch of
the ever-extending field of science
made possible by the introduction of
the electronic tube, will one day be a
big subject. In this issue appears
the first of a series of articles written
by Dr. Levin, discussing in simple
fashion its principles and practice.

A Sign of the Times

An advertisement appears in the
daily press of a block of luxury flats
in Mayfair which is ‘“ the first com-
pleted building in London to be
equipped with television facilities;
each flat is to be fitted immediately
with central aerial system, providing
unique service for individual recep-
tion by tenants’ own sets of wireless
programmes and television.”’

Transatlantic 6-metre Work ?

Is it possible to hear the 6-metre
Berlin television transmitter in New
York—3,500 miles away? = Some-
body claims that the signals were re-
ceived in New York and gave a re-
cognisable picture, but I doubt it,
especially as the chief transmitter
used for this 6-metre work was very
badly damaged in the fire at the Ber-
lin Radio Exhibition last August. By
the time these words are in print the
transmitter may again be working.

Television Arrives

‘“ Soft Lights,’’ a film in which the
Western Brothers appear, is to be

produced by the British Lion Film
Corporation, Ltd., and is to have a
television theme.

The Paris Station

The 18o-line transmitter at the
Eiffel Tower was conceived and com-
pleted in the short space of seven
weeks and this included the re-design-
ing of the existing broadcasting
studios at Rue de Grenelle, Paris, and
the installation of a special high-fre-
quency cable between the studio and
the Eiffel Tower. Readers will be in-
terested in the illustrated article on
the subject in other pages of this
issue, in which we give details of the
station and system. France is to be
congratulated on getting an official
television transmitter at work. There
is a glamorous touch in the refer-
ences in the French Press to the pro-
gramme to be expected from the new
station: ‘‘ Le programme avait été
choisi avec soin: des vedettes, des
airs populaires, des danses célébres,
I’émotion profonde du grand art, le
charme et Pentrain des airs 4 Ia
mode.”’

On a Searchlight Beam

President Roosevelt talked from
the top of Whiteface Mountain to the
Lake Placid airport (New York), a
distance of 6 or 7 miles, over a power-
ful searchlight beam modulated by
the voice frequencies, and it is under-
stood that the experiment was highly
successful.

Castellani’s Scanner

A new cathode-ray scanner is the
Telepantoscope, invented by an
Italian, Arturio Castellani. It af-
fords, as an article on another page
explains, a direct television scanner
of very simple form.

Amateur-built Receivers

Mr. Philo T. Farnsworth, vice-
president of Farnsworth Television
Incorporated, of U.S.A., a company
which is exchanging the wuse of
patents with the Baird Company in
this country, expresses his belief that
it is technically feasible for radio ex-
perimenters to build their own tele-
vision receivers, and he proposes to
release information allowing of their
doing so immediately there are a few
television  broadcasting  stations
transmitting consistent programmes.
In his opinion, the cost of parts in
the United States for such receivers
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will be between 410 and £z20. I
note with great approval the expres-
sion of his opinion that by opening
the television art to the amateur ex-
perimenter, television will progress
much more rapidly towards a com-
mercial service.  Readers will see
that Mr. Farnsworth has especially
approved the article in the present
issue of TELEVISION AND SHORT-WAVE
WoRLD describing his multipactor
tube.

Quite a Good ldea

Four R.C.A. radio engineers have
been sent from Washington to erect
a transmitter at the American Lega-
tion at Addis Ababa, the idea being
that America shall be first with the
news, for the station is being linked
up with Riverhead, Long Island, so
that ‘‘ eye-witness reports of the ac-
tivities in the fighting area can be
relayed to all American listeners.”
And now we must get the Abyssinian
authorities to allow the eye-witnesses !

Talking to a Speed Boat

A new use has been found for
ultra-short-wave radio. @ While tra-
velling over Lake George at sixty
miles an hour, Bennet Hill, of De-
troit, the American speed-boat pilot,
broadcast from his boat to the judges’
stand. Engineers there were able to
hold a two-way conversation with the
speed-boat.

A New Dutch Transmitter

The new Philips telvision transmit-
ter was recently demonstrated before
members of the Royal Institute of
Dutch inventors at the Philips’
laboratories. ‘The transmitter has
been designed for a modulation fre-
quency of 3 megacycles and employs
an Iconoscope tube. A wavelength
of 7 metres was used and outdoor
scenes of crowds were transmitted
direct and not by the intermediate
film method. The Iconoscopes used
were made in the Philips’ laboratory.
It is interesting to see the Philips
Company concerning itself in this
way. They have always been
pioneers in radio and their co-opera-
tion must be to the good of television.

Alexandra Palace

Work at the Alexandra Palace pro-
ceeds apace, but up to the present it
has only amounted to- demolition.
There is a lot to do to get the build-
ing ready by the time stipulated in


http://www.cvisiontech.com
http://www.cvisiontech.com

JANUARY, 1936

: AND

MORE

TELEYISION

AND
SHORT-WAVE WORLD

REFLECTIONS

the contracts for the supply of the
Baird and Marconi-E.M.I. transmit-
ters respectively.

Kerr Memorial Lecture

Congratulations to Mr. John L.
Baird in being invited to deliver the
first Kerr Memorial Lecture under the
auspices of the Television Society, at
the Royal Institution. Sir Ambrose
Fleming honoured the proceedings by
presiding. John Kerr was a remark-
able man and although in his time
television was one of the utter im-
possibilities, he had more than a
glimmering that his plate cell, just
one of many clever things which he
conceived, would be found a valuable
instrument in the days to come. Mr.
Baird truly said in the close of his
lecture that Dr. Kerr would be de-
lighted if he could see the uses to
which his cell has been put.

New Technical Terms

The use of the cathode-ray tube has
added new words to the language
and elsewhere in this issue in an ab-
stract from the proceedings of the
Institute of Radio Engineers, defin-
ing a number of them.

High-frequency Cables

Recent notes in TELEvVISION AND
SHORT-WAVE WORLD have outlined
the construction of the special cables
now being developed for carrying the
high frequencies necessary in tele-
vision work. This month further de-
tails of the construction of one or two
such cables are given.

Renewed German Television
Activiiy

The Berlin-Witzleben high-power
ultra-short-wave television transmit-
ters were, it will be remembered, de-
stroyed by the fire at the German
Radio Exhibition. Shortly after the
close of the exhibition the German
Post-Office took up television broad-
casts with a small auxiliary 2o0-watt
television transmitter.  Only sight
was broadcast, sound being supplied
to various public televiewing rooms
in the neighbourhood along special
lines. But the range of this 2o-watt
auxiliary outfit was extremely limited
even though it had been placed on the
roof of the Berlin Trunk Exchange
near the centre of the town.

Speedy Work

The Post-Office which had decided
to take up high-power ultra-short-
wave television broadcasting at the
earliest possible moment again, gave
orders to Telefunken to supply twin
transmitters similar to those which
were destroyed by the fire, with the
least possible delay. As it would
have taken some months before suit-
able transmitters for 240 lines and 23
frames-per-second could be ready the
Post-Office and Telefunken decided to
limit the new outfit to 180 lines and
25 frames. Work on these transmit-
ters has been completed and they
have been installed in a temporary
transmitter building situated at the
foot of the Witzeleben radio tower.
Operation was planned to start be-
fore Christmas (before these lines
appear in print). Except for minor
improvements the two ultra-short-
wave transmitters will be identical
with those destroyed.

Programmes will, as before, be
supplied by the German Broadcasting
Company and will mostly consist of
films or scenes taken by the help of
the intermediate film reporters’ van.
Tests carried out with the new
transmitters have proved satisfactory.

German Viewing Rooms

The dissolution of the German Lis-
teners’ Association which will take
place on January 31, 1936, will not
affect television as the public teleview-
ing rooms which were operated by
this association were additional to
public televiewing facilities provided
by the Post-Office. The Post-Office
will, it is supposed, now supply these
localities hitherto served by the
Listeners’ Association, with suitable
public televiewing apparatus. These
rooms, it will be remembered, are
open during television broadcasting
hours, and no charge is made for
admittance.

The Brocken Tests

The German Post-Office have de-
cided to leave their mobile television
transmitting unit on the summit of
the Brocken mountain during the win-
ter in order to determine, by practical
test, whether it will be possible .to
provide an all-the-year-round tele-
vision service on ultra-short-waves
from there. In spite of electrically-
heated aerials, a certain amount of
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ice formation has been observed,
which causes a leakage of energy.

The first official data is now avail-
able as to the range of the high-power
ultra-short-wave transmitters situated
on the Brocken mountain, To the
north a service range of about 60
miles has been established, but, curi-
ously enough, the range is only about
30 miles to the south. These tests
have proved that it will be possible to
supply the towns of Magdeburg,
Nordhausen, Hannover, Hildesheim,
Braunschweig and Aschersleben with
a sight-and-sound television service
from there. On the other hand, the
large towns of Halle and Leipzig will
be outside the range.

Distant Modulation

The hope expressed some time ago,
that it might be possible to modu-
late a television transmitter on the
Brocken by wireless link from the
Berlin-Witzleben station has not been
fulfilled. = Reception of the Berlin-
Witzleben signals on the summit of
the Brocken (this is well beyond the
optical range) were registered, but
not with sufficient regularity and
strength to provide modulation for a
transmitter. Experiments with the
short Jength (about 12 miles)-of spe-
cial television cable recently laid in
Berlin are therefore being continued
and have provided very promising
results.

The head of the German Post-
Office’s television department, Ober-
postrat Dr. Banneitz, recently stated
at the end of a lecture that in spite
of the favourable results and the in-
tensive research work at present
being undertaken by all those con-
cerned in the development of German
television it will still take some years
before every German could become a
televiewer like they can now become
listeners.

=

South London and District Radio
Transmitters Society

On Wednesday, January 1, 1936,
at The Brotherhood Hall, Knight’s
Hill, W. Norwood, a lecture will be
delivered to the members of this
Society by Mr. A. T. Mathew, B.Sc.,
GsAM.

The lecture, entitled ** Factors
Affecting Radio Propagation,’”’ will
commence at 8 p.m. A full attend-
ance of members, prospective mem-
bers and visitors is hoped for.
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THE TELEPANTOSCOPE

First details of a new type of cathode-ray scanning device.

HE Iconoscope of Zworykin
T and the dissector tube of

Farnsworth have been dealt with
in detail in previous issues of this jour-
nal. Here is a brief description of a
new type of apparatus of this kind

Deflecting Plates —,

Fig. 1.—Schematic diagram showing the con-

struction of the Telepanloxmpe.

Telepanfoscope
isc

developed in Italy for which several
novel claims are made.

An Italian inventor, Mr. Arturio
Castellani, who is well-known for his
numerous researches in television,
has recently developed a new cathode-
ray scanning device for which several
advantages are claimed, including
greater relative simiplicity, than the
apparatus mentioned above.

This interesting apparatus, to
which the name Telepantoscope has
been given, comprises in principle a
long cylinder, terminating in another
cylinder of larger diameter, mounted
obliquely with respect to the first.
This second cylinder is coated inter-
nally, and has a single window on its
lower portion, as shown in Fig. 1.

/ 5yn%gronising

In the first cylinder is a cathode-ray
electrode system with an indirectly-
heated cathode. The beam is focused
by the usual Wehnelt cylinder, and
electron-optical system on to a rect-
angular photo-sensitive plate, con-
nected to a terminal on the top of
the tube.

In addition to the electron emitting
mechanism in the cylindrical portion
of the tube, are two parallel deflector
plates between which *he beam
passes. The application of a suitable
deflecting potential at high-frequency
to these plates causes the beam to
sweep across the photo-sensitive sur-
face. This apparatus forms a tele-
cine or even direct television scanner
in a very simple form.

In the case of tele-cine transmis-
sion (Fig. 2), the Telepantoscope is
enclosed in a dark box and the
cinema film is projected through a
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A NEW CATHODE-
RAY SCANNER

transparent window of the bulb on to
the photo-sensitive plate. The pro-
jected image of the film is thus passed
across the plate at the rate of 25
pictures per second, and if at the
same time the beam is caused to
traverse the plate in a direction at
right angles to the passage of the
image, a complete scan of the picture
is accomplished.

The variations of current corre-
sponding to variations in luminous
intensity on the plate, are trans-
mitted to a pre-amplifier mounted
close to the apparatus. The produc-
tion of the synchronising signal is by
means of a moter-driven perforated
disc and two photo-cells, on which a
small beam of light is thrown through
the holes in the disc.

For direct television an analogous
system is used (Fig. 3), but it is
clearly not sufficient to project the
image of the scene direct on to the
plate. = To provide the necessary
transverse component of the scan-
ning movement, the scene is projected
on to the plate through a mirror-
drum, which is of small diameter and
has a large number of mirrors. The
drum is usually mounted on the same
shaft as the synchronising disc to
ensure perfect synchronisation.

It will be noted from the above
that only a narrow strip of the photo-
sensitive plate is used as an emitter,
which ensures stable results. By
displacing the spot on the plate by a
small amount at regular intervals, it
is possible to utilise the whole of the
emitting surface.

Pre-Amplifier

Fig. 3.—The Telepantoscope camera used for direct pick-up.
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An Amateur
Communication Receiver

By
Kenneth Jowers
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This is a battery operated four valve receiver with two high-frequency stages designed to give maximum range

with low noise level.

SERIES of tests were arranged
A between British and American

amateurs which took place on
Christmas morning and Boxing Day.
Stations on both sides of the Atlantic
were operating on frequencies of be-
tween 1,850 and 1,960 kc., a kand which
is not normally used for DX work.

In view of the change in conditions
during November it was realised that
British stations would stand a very good
chance of working the Americans on the
160-metre band.

This receiver was designed specially
for these tests for although the normal
multi-valve receivers were operating
satisfactorily something very special
had to be used if the signals were to
be brought up in strength sufficiently to
beat the prevailing noise level.

For that reason a battery-operated
two-H.F. set was decided upon, but in-
ciuded many refinements that have in
recent years been omitied from large
receivers.

The old argument as to whether to
use a straight or superhet set did not
arise for when noise level is high the
straight set is more satisfactory.

There is considerable difficulty in
matching up three coils so that they
maintain their sensitivity over all wave-
bands. Although in the A.C. version
of the two-H.F. receiver home-made
coils with internally-mounted pre-sets
were used with complete satisfaction, it
generally took at least an hour to wind
three coils of the required inductance.

To overcome this difficulty a new sys-
tem of tuning was decided upon so that
standard commercially wound coils
could be used without having any
trouble in ganging. !

Tests were then made to determine
whether or not three tuned stages of-
fered any material advantage over two
tuned stages. By omitting the inter-
mediate tuned stage the decrease in
gain and selectivity was so slight as to
be completely ignored.

By this means ganging and coil diffi-
culties were very much simplified for
it is a comparatively easy matter to
gang up two coils without auxili-
ary trimmers. In view of the great
sensitivity and DX properties of this
type of set it is obvious that to use it
on one or two bands only would be a

real waste, so that in addition to the

160- and 8o-metre bands, it had to be
[ ultra-efficient on all other wavebands.
| This meant that the band-spread con-
[ denser on 160-metres would be too large
on 20-metres and vice versa.

After making up an experimental
chassis the conclusion was formed that
a multiplicity of knobs was not a dis-
advantage, but in fact made the receiver
so flexible that in the end it was better
than the A.C. version with its advan-
tage of higher voltage and more efficient
valves.

Two bandspread condensers were
ganged together and arranged so that
on 20 metres the amateur channel
covered 100 degrees of a 180-degree
dial, on 40 metres 150 degrees, and al-
most the entire scale on 8o metres.

Unfortunately on 160 metres the 13
micromicrofarad condensers would not
cover the whole band, but to overcome
this the band-setting condensers simply

have to be adjusted and the top band
tand-spread in two sections.
Band-setting condensers at once made
the use of special coils quite unneces-
sary, for coils of different makes can be
used as differences in inductance can
be taken up by adjustment of the band-

I5

One of the main features is permanent band-spread between 30 and 1.5 mc.

spreading condensers. Actually all one
has to do is to turn the band-setters until
each coil is tuning to 40 metres, for ex-
ample, and then cover the amateur-
band with the major band-spread con-
denser.

The
Circuit

The final circuit is shown by the dia-
gram and consists of four valves used

| in the following way. The aerial is

| fed into the primary of the first coil

through a .ooco15-mfd. series aerial con-
denser, this condenser becomes progres-
sively more important and effective as
the frequency is increased. On 160
metres, however, it is shorted out of
circuit. This is done by simply bend-
ing over the edge of the outer rotor
plate so that it shorts on to the stator
when all the plates are in mesh.
Across the grid of this coil is a .0001-

The tuning dial bas a travel of 8 in. when used on the 14 mc. band,

mfd. band-setting condenser and
.00o0015-mfd. band-spreading condenser.
The band-setter is mounted on the rear
screen which can be seen in the plan
view. This screen, of course, is at
earth potential so that only one wire
need be connected to each of the tand-
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setting condensers, that is to the stator.
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| more efficient than when using the stan- | sides being specially picked, is by-

The first H.F. valve is a four-pin pen- | dard type of condenser.
tode with the suppressor grid connected |

internally. This valve was mno better
than a screened-grid on the lower fre-
quencies, but gave a decided boost to
weak signals on the higher frequencies
when compared with the screened-grid.

A little trouble was taken to deter-
mine the best value of grid leak. A
2-megohm to L.T. negative was quite
satisfactory, but decreased gain some-
what. A potentiometer across the fila-
ment supply helped considerably, but

An-air spaced grid condenser is another important feature while two indetendent screens are used.

Between anode and grid of the first and
second valve is a .cooos-mfd. pre-set
condenser, while the grid return is an
unscreened choke.
of the H.F. pentodes are linked to-
gether through 10,000-ohm resistance
and decoupled with .o1-mfd. condensers.

High-tension for the two screens and
for the anode of the detector is con-
trolled by means of a 50,000-ohm vari-
able resistance. It was found that the
correct screen and anode voltage was
round about 6o/70 so that the common
resistance was entirely suitable.

It is most important to include a re-
sistance of 500 ohms in series with the
anode of the first H.F. amplifier and
decouple this with another .o1-mfd. con-
denser. The input to the grid of the
triode detector is fed through a .oooo0s-
mfd. pre-set condenser and to obtain
really smooth reaction on all wave-
bands this should be adjusted for opti-
mum results.  The tuning arrange-
ments for the detector circuit are identi-
cal with the input circuit to the first
valve, cxcept that the band-setting con-
denser is mounted on the left of the
panel as indicated in the front view.
Although the rotor of the band-setting
condenser is at earth potential the auto-
matic connection to the front panel
should not be relied upon.

The grid condenser in the detector
stage is an air-spaced .oooogi, an un-
usual type and capacity, but the im-
provement in results can hardly be
credited. Noise level is reduced quite
appreciably while the detector circuit is

The screening grids I

I
|

results were equally good when a s-
megohm leak was taken to L.T. posi-
tive, so cutting out the potentiometer.

Particular care was taken in the de-
sign of the detector and L.F. stages,

’

passed to earth on both sides. On the
anode side is a .ooo1-mfd. condenser,
and on the H.T. side a .oo1-mfd.

This stops H.F. quite comfortably and
at the same time prevents any arc-
over in the output pentode.

The volume control decided upon is
a i-megohm potentiometer across the
secondary of the transformer and so as
to keep the number of controls as low
as is possible and still have flexibility,
the on-off switch is embodied in this
control. In series with the grid of the
output pentode is a 100,000-ohm series
resistance, which finally removes all
traces of H.F. in the output stage.

Although the auxiliary grid can be
run at maximum potential by reducing
this slightly, the anode current was
materially reduced without decreasing
gain so to that end a 5,000-ohms resist-
ance is connected in series with the grid
and by-passed by an .o1-mfd. condenser.

In the anode circuit of the Pen.220A
is a small L.F. choke in parallel with a
100,000-ohm resistance. This, in con-
junction with the 2-mfd. condenser,
forms the choke-filter output circuit. A
.002-mfd. condenser is connected from
the anode of the Pen.220A to chassis.

Tone correction although not neces-

. sary from a quality point of view is

essential when receiving weak signals,
which are inclined to be overcome by
mush. This tone corrector consists of
an .oir-mfd. condenser in series with a
50,000-ohm resistance from the anode
of the output valve to the chassis. The

Special ebonite mounting pieces are required for the components at the back of the chassis.
overcomes the use of bushes.

for this end of the receiver can cause
a lot of trouble. First of all the H.F.
choke in the anode of the detector be-
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This

control knob is actually at the back of
the metal case next to the variable volt-
age control.
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Grid bias is obtained automatically
for the output pentode by means of a
soo-ohm resistance between H.T. nega-
tive and L.T. negative, by-passed with
a 1-mfd. condenser.

As the entire receiver takes 22-milli-
amps. a bias of approximately 11 volts
is applied to the pentode valve. Those
readers who are confined to accumula-

metrical. The high-frequency stage
band-setting condenser is actually
bolted on to the first screen. Coupling
pieces are provided so that the micro-
densers can be linked together. As the
rotors of both band-spread condensers
are at earth potential there is no need
to worry about bushing.

The baseboard is 16 ins. by 93 ins. by

2mfd

.100.000 HT+

Hi+

50,000
5000
7 00015
o1 Bk
== ©OuUs
b ]
-0001 =
~01M0Q
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002

~ LT+

‘"
Pen 2204

One untuned H.F. stage overcomes the problem of coil matching experienced with three tuned stages.

tors or dry-batteries for high-tension
will be advised to use a Pen.220 and
a 4o00-ohm bias resistance, as this will
reduce the total consumption to 10 mil-
liamps, a much more reasonable figure.

The metal case supplied by Eddystone
is fitted with a metal panel. This is
quite light gauge and the tuning drive
and escutcheon can be fitted without
any trouble. A template is given so
that it is almost impossible to make any
errors when cutting the holes. Notice
that there are five front panel knobs.
The first is the aerial band-setter, the
second detector grid band-setter, third
tuner, fourth reaction, fifth volume and
on-off switch.

These controls can be arranged so
that the front panel looks quite sym-

% in., and is covered with a sheet of zo-
gauge zinc. Zinc is used because wir-
ing can be soldered directly to it.

Across the underneath of the base-
board at the back is fitted a runner of
wood 16 ins. by Z in. by 1in. This is
simply to keep the baseboard off the bot-
tom of the cabinet. A 1-in. clearance is
required to take the Clix valve holders
and the various small condensers and
resistances.

Even though the panel is screwed to
the cabinet with ten bolts, it is really
advisable to use the two angle brackets
so as to make quite sure that there is
no panel movement which would upset
the tuning. This small idea is most
important on 10 and 20 metres

The variable voltage-dropping resis-

BASEPLATE.

1—20-gauge zinc 16} in. by 9} in. (Peto-Scott).

1—4 in. wood 164 in. by 9} in. (Peto-Scott).

CABINET.

1—type 1034 (Eddystone).

CONDENSERS, FIXED.,

6—.01-mfd. type 411 (Dubilier).

1—.0001-mfd. type 665 (Dubilier).

1—.001-mfd. type 4511 (Dubilier).

1—.002-mfd. type 4511 (Dubilier).

2—z2-mfd. type BB (Dubilier).

2—r1-mfd. type 4513 (Dubilier).

CONDENSERS, VARIABLE.

1—.0002-mfd. type 957 (Eddystone).

2—.000015-mfd. type goo with coupling pieces
(Eddystone).

2—(jo%o)l-mfd. type 1054 with quarter spindles

2—.00005-mfd. type 1087 pre-set (J.B.).

1—.00015-mfd. type 1053 with quarter spindle

(J.B.).
COILS.
2—sets of four pin type 932 (Eddystone).
CHOKES, HIGH-FREQUENCY,

2—type CHN National (Raymart).

2—Screened H.F. P.A. with spade tags (Wearite).
CHOKE, LOW-FREQUENCY.

1—Ni-choke II (Varley.).

DIALS.

2—3-inch type 1027 (Eddystone).
1—wide-vision 973 (Eddystone).
HOLDERS, VALVE.

s—four-pin chassis-type less terminals (Clix).
1—five-pin chassis-type less terminals (Clix).

BATTERY BAND-SPREAD 2-V-1

PLUGS, TERMINALS.
4—terminals type B marked Aerial, Earth, L.S. pos.
L.S. neg. (Belling Lee).
2—Wander plugs marked H.T. pos., H.T. neg.
(Clix).
:aSl))ade terminals marked L.T. pos., L.T. neg.
ix).
RESISTANCES, FIXED.
2—10,000-chm type HWis lBulgm).
1—s500-ohm. type HWz (B
1—s-megohm type HW 36 (Bul
2—100,000-0hms, type HW25 ?l ulgm)
1—75,000-ohm type HW24 (Bulgin).
1—35,000-chm. type HW1o (Bulgin).
1—500-ohm type WE10 (Bulgin).
RESISTANCES, VARIABLE.
1—j50,000-chm potentiometer (Erie).
1—3500,000-ohm. potentiometer with swntch (Erie).
1—50,000-0hm potentiometer (B.T.S.).
SUNDRIES.
1—Dyg dial light with one B206 bulb {Bulgin).
2—Aluminium screens to specification sPeto -Scott).
2—Extension control knobs type 1008 (Eddystone).
2—large panel brackets {Bulgin).
TRANSFORMER, L.F.
1—Niclet type DP22 (Varley).
ACCESSORIES.
ACCUMULATOR.
1—2-volt 45-ampere (Exide).
BATTERY.
1—super rzo0-volt (Vidor).
VALVES.
2—210SPT met 4-pin (Cossor).
1—HL2 met (Ediswan).
1—Pen. 220A. (Ediswan).

C
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| tance and tone control are mounted on
| small angle brackets at the rear of the

chassis and as close up to the edge as
possible. In this way a large hole can
be drilled at the back of the chassis
to take the spindles. Otherwise if the
controls are actually bolted to the
cabinet the receiver has to ke partially
unwired before it can be removed from
its cabinet.

Another point, make quite sure that
the aerial series condenser is carefully
bushed, so that the rotor cannot make
contact with any earthed part, for this
will obviously cause a short-circuit.

A four-way battery cable is provided
for the power supply and these are made
up of H.T. positive, H.T. negative,
L.T. positive and L.T. negative. The
connections are taken directly to the
components in the receiver so obviating
any connecting plugs or terminals.

Operation

Operation is perfectly straightforward
on all wavebands and does not need any
special comment. A point, however, is
that reception down to 28 mc. is per-
fectly satisfactory, and sensitivity does
remain at a high order. During a day-
light test the following stations were
some of those heard using phone on 28
mc. VE1GH, W9BHT, CO60M,
,VV3AUC W5DDP, 1o-metre C.W. in-
cluded four continents.

On 160 metres night-time reception
has been very satisfactory owing to the
extremely low noise level, and by care-
ful manipulation of the input conden-
ser stations such as GsVT on 1,016 kc.
and G20V on 1,913 kc. could just be
separated.

With a short aerial and a wave-trap
in circuit 160-metre duplex working was
successfully carried out with stations
at the other end of the band.

By overrunning the valves with an
anode potential of 170 volts there is an
extraordinary increase in gain, and al-
though the valve manufacturers will
most probably frown on the idea, it is
certainly useful when conditions are
bad. Even without special decoupling
the receiver is perfectly suitable for
mains operation.

Slow Morse Transmission for

January
G.M.T. Kcs. Station.
Jan. 2 23.00 1990 G6AU
e A 22.45 1930 Gs0D
5 09.00 1860 G6QM
»w 5 0930 1785  GsBK
[ 13 11.00 7104 G6PJ
5y 5 12.00 7149 Gs5GC
G 23.00 1990 G6AU
posd] 5 23.00 1990 G6AU
,, 18 22.45 1930 GsOD
s 10 09.00 1860 G60M
»s 10 09.30 1785 GsBK
»s 10 11.00 7104 G6P]J
sy 10 12.00 7149 G5GC
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THE CONSTRUCTION OF
HIGH-FREQUENCY CABLES

Here are some particulars of the high-frequency cables which are being developed to carry the enormously
high frequencies necessary to interlink television stations.

LTRA-SHORT waves being
l lquasi-optical with an approxi-
mate range of 25 miles, the pos-
sibility of transmitting by line the
very high frequencies necessary for
high-definition television has been
under investigation both in Europe
and America.
Some details of the construction of
such lines are given in British Patent

ported by hard rubber discs spaced
at intervals along the inner wire.
These individual cable structures have
been made in several sizes of the
order of % in. diameter or less.

While coaxial lines have a rela-
tively high loss at high frequencies,
the transmission path is particularly
well adapted to the frequent applica-
tion of repeaters, since the shielding

Y ]
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! W/
Section of a bigh-frequency cable ; insulation consists of a cotton string wound spirally
round the inmer conductor.

353,020, May 23, 1929, and in the
Bell System Technical Journal, Octo-
ber, 1934.

The cable circuit differs from exist-
ing types in that it is unbalanced,
i.e., one of the conductors is
grounded. It consists essentially of
an outer conducting tube which en-
velops concentrically an axial conduc-
tor. The high-frequency transmis-
sion circuit is formed between the in-
ner surface of the outer conductor
and the outer surface of the inner
conductor. By virtue of skin effect,
the outer tube serves both as conduc-
tor and as a shield to the currents to
be transmitted.

Two
Types

Actually, two types of flexible
structure have been developed. In
one type, the outer conductor is
formed of overlapping copper strips
held in place with a binding of iron or
brass tape. The insulation consists
of a cotton string wound. spirally
around the inner conductor which is
a solid copper wire. The outer con-
ductor may be surrounded by a lead
sheath, especially when used as an
individual cable.

Another type of flexible structure
has an outer conductor in the form of
a lead sheath which surrounds the
inner conductor, the latter being sup-

permits the Lransmission currents to
fall to lower power levels at high fre-
quencies. The repeater is of out-
standing importance in this type of
system for it must not only transmit
the wide band of frequencies with a
transmission characteristic inverse to
that of the line, and have automatic
regulation to take care of tempera-
ture changes, but must also have suf-
ficient freedom from inter-modulation
effects to permit the use of large
numbers of repeaters in tandem with-
out objectionable interference. They
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By Robert I. Rosenfelder

from 50 to 1,000 kilocycles, They

require a supply of about 150 watts.
Theory and experiments carried

out show that the width of the trans-
mitted band is controlled by the re-
peater spacing and line size:

1. For a given size of conductor

and given length of line, the
band width increases nearly as
the square of the number of re-
peater points.
For a given repeater spacing the
band width increases approxi-
mately as the square of the con-
ductor diameter.

It has been found that for a co-

axial circuit with about 0.3 in. inner

diameter of the outer conductor a ro-
mile spacing will enable a band up to
about 1,000,000 cycles to be handled.

An interesting condition exists with

regard to the relative sizes of the two

conductors.  There is an optimum

ratio of diameters which gives a

minimum attenuation and, at high

frequencies, is practically independent
of frequency. The value of the opti-

mum diameter ratio is about 3 to 6.
The high-frequency characteristic

impedance of a coaxial circuit de-

pends merely upon the said ratio and
not upon the absolute dimensions.

For a diameter ratio of 3 to 6, the

[§]

In this type the inner conductor is supported by hard ribber discs.

should be capable of amplifying the
entire frequency band en bloc. Thus,
amplifiers using the reversed feed-
back principle (see Electrical Engi-
neering, January, 1934, p. 114-120)
have been extended to higher fre-
quency ranges, and meet the gain re-
quirements for the frequency band

18

impedence of a coaxial circuit is
about 75 ohms.

For a coaxial line the velocity of
propagation at high frequencies is
substantially constant. It minimises
the correction required to bring the
delay distortion within the limits re-

(Continued at foot of next page.)
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Amateur
Radio
WIODXX

9DX X, operated by Alice R.
‘S; Bourke, in Chicago, is one of
the few American YL-operated
stations which holds its own with other
high-power W’s. This station is one of
the most efficient in the States as is
proved by the extraordinary number of
countries worked on 4o and 20 metres.
WgDXX was for many years the
crime reporter to the Chkicago Tribune,
and had quite a number of varied ex-
periences before taking up amateur
radic a few years back. The G sta-
tions who have worked WoDXX all

comment on the excellent and interest- :

ing QSO’s, which do not consist merely
of reports on strength, quality and pre-
vailing weather.

Even though operated by a YL, the
QSO’s are always of a technical nature,
much more so than when European sta-
tions work together.

Although half of the gear is commer-

cially built, the original 4o-metre C.W. |

transmitter was built by the operator.
This can be seen in the centre of the
photograph underneath the aerial am-
meters.

WoDXX has just taken the Govern- |

ment examination for a permit to oper-
ate phone on z20-metres. She has now
obtained a class-A licence so that sche-
dules with 2o0-metre phone stations in
Europe will be welcomed. The equip-
ment is most comprehensive. On the
left of the photograph is the new 20-
metre phone transmitter with an input
of about 300 watts. The crystal con-
trol uses a type 53 oscillator at 7 mc.,
a 53 doukler to 14 mc., a pair of pen-
tode RK23 as buffers, and two of the
new Eimac 150T valves in the final
stage. '

WoDXX is one of the star American YL operated short-wave stations.
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Listen for her on the 20-metre

band using the new J00-walt transmitter.

The speech amplifier consists of a 57
triode followed by a 56 and two 43’s,
used with grid bias modulation. The
rectifying valves are four heavy-duty
866’s, one 83 and a 5Z3. Quality from
this line-up is exceptionally good and
almost up to broadcast standard. The
microphone is one of the new Turner
crystal units.

The transmitter was designed prim-
arily for C.'W. work with an input of
750 watts, but good reports on phone
have been received from all parts of
the world.

The original transmitter in the centre
of the photograph is for 7 mc., operated
with an input of 700 watts. The line-up
is a 47 crystal oscillator, a 46, an 8o1,
203A, and a pair of 203A’s in push-
pull for the final stage.

BCL’s will probably appreciate the
equipment on the operating desk. From
left to right this is a pre-selector just
behind the microphone, while above it
is the case for the HRO frequency-
changing coils with their tuning curves
mounted on the front.

The main
receiver next to the pre-selector
is the National HRO, while next

that is the National AGSX.
Above this set is the loud-speaker
and storage panel for the twelve coils
for the AGSX receiver. The C.W.
keys, master control and break-in
switch can be seen on the operating
desk.
WgDXX is a member of a large

to

| number of radio societies including the

Wireless Pioneers, American Radio
Relay League, Radio Society of Great
Britain, Reseau Belge, Reseau Fran-
¢ais and so on. Frequencies used are
7,140, 7,160, 14,238 (for phone), and
14,320.

DX includes all W and VE,; CM, D,
EA, F, G, HH, K4, K3, K6, LU, LY,
NY, OA, ON, TI, VK, VO, VP2, VP4,
X, 21, CE, EZ, GI, HB, H]J, OE, VPs,
while B.R.S. reports have been received
from EI, HC, K7, PA, SP, U, and ZT.

During January when conditions on
20 metres should be brightening up,
these stations are advised to get in
touch with Wg¢DXX for interesting
QS0’s.  Reports should be sent to
Wo9DXX, Alice R. Bourke, 2560 East
Seventy-Second Place, Chicago, Illi-
nois.

* The Construction of High-frequency
Cables ™’

(Continued from preceding page).

quired for a high-quality television
band. The attenuation-frequency
characteristic is smooth throughout
the entire band and obeys a simple
law of change with temperature, due
to the fact that the dielectric is largely
gaseous.

Television signals contain fre-
quency components over nearly the
entire range from zero up to a million
or more cycles. The amplification

|

|

and transmission of these frequencies
presents a serious problem. The diffi-

culty can be overcome by translating |

the entire band upward in frequency
to a range which can satisfactorily
be transmitted by coaxial line and
intermediate repeater.

To effect such a shift, the television
band may first be modulated up to a
position considerably higher than its
highest frequency and then with a
second step of modulation be stepped
down to a position desired for line
transmission. The original tele-
vision signal of about 500 kilocycles

19

is first modulated with a relatively
high frequency, say, 2,000,000
cycles. The lower sideband, extend-
ing to 1,500 kilocycles, is selected
and is modulated again with a fre-
quency of 2,100,000 cycles. The
lower sideband of 100 to 600 kilo-

| cycles is selected with a special filter,

so designed that the low-frequency
end is accurately reproduced. The
television signal then occupies the
frequency range of 100 to 6oo kilo-
cycles and may be transmitted over
a coaxial line. At the receiving end
a reverse process is employed,
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A TELEVISION STUDIO

The Television Research Institute of New York has produced a design for a suite of television studios,
particulars of which we give below. The scheme, it is stated, is based upon an extensive study of former
television studios, sound broadcasting studios and the technical requirements of television programme

Sight and Sound
Control Rooms

HE circular construction in the

I centre of the group is the Visual
Control Room. A turntable
accommodates part of the equipment

production.

small group dramatics. In addition
to this the studio has been designed
to accommodate two intermediate-
film television cameras for moving-
picture transmission. The studio is
one story high. The space imme-
diately above the studio on the second

GREEN RM.

GREEN RM.

‘WI1SUAL CONTROL
AUDIO CONTROL ABOVE

STUDIO A

B

GREEN RM.

Scole in feet

A design for a suite of television studios by the Television Research Institute
of New York.

in order that it may be swung into
operating position for either of the
four studios. On the second floor
above the visual control room is the
sound control room as is common in
radio broadcasting studios to-day.

The Dramatic and
Film Studio

Studio A is a small dramatic and
intermediate film studio. It is de-
signed and equipped for rear screen
projection for moving backgrounds.
This assembly is for individual or

BINDING CASES AND INDEXES
FOR 1935.

Binding cases and indexes for the 1935
volume of *Television and Short-Wave
World ** will be available in the second
week of January. The binding cases are
full brown cloth with stiff boards lettered
in gold. The price, including the index,
is 2/9 post free. Indexes may be ob-
tained separately and the price is 6d.
post free. Orders should be addressed—
BERNARD JONES PUBLICATIONS, LTD,,
CHANSITOR HOUSE,
37/38 CHANCERY LANE, LONDON, W.C.2
and should be accompanied by the remittance.
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floor is for the main control and
switching room.

The Twin
Studios

Studios B and C are each two
stories high. In the wings on the
second floor are balconies for guests.
Under these balconies, on the first
floor, are ‘‘ Green Rooms ’’ and
quick-change dressing rooms. Both
studios can be used in conjunction
with studios A and D. The twin
studios are designed to carry the bulk
of the programme traffic.

The

Teletorium

The large studio D is also two
stories high. On the second floor in
the wings are two balconies for
guests. Under the balconies, on the
first floor, are supplementary produc-
tion rooms as in studios B and C.
The main features of the design of
the Teletorium are a mechanical main
stage, and a studio crane for angle
and elevated ‘‘ takes.”

Halls,

Entrances, etc.

The halls and chambers between
studios D and B, and between C and
D, are for access to the control
rooms and all other studios. These
are for use by engineers and produc-
tion men. Actors and guest en-
trances are laid out in such a way
that access to any of the studios is
possible from any wing. These halls
also lead to scene docks for reserve
sets and costumes, etc.

Construction
in General

Studios are fireproof, soundproof,
magnetically shielded, air conditioned
and built with floating construction.
Various outlets for television cameras
and microphones are provided in all
studios.
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THE MARCONI HIGH-VACUUM
CATHODE-RAY OSCILLOGRAPH

In the following article by A. J. Young which is reprinted from the MARCONI REVIEW the advantages of the
high-vacuum type of oscillograph over the gas-focused oscillograph are discussed and a description of the latest
type of commercial high-vacuum oscillograph developed by the Marconi Company is given. 1

HE high-vacuum oscillograph has been developed
T for use in circumstances where the gas-focused

type is ineffective. Two major defects are pre-
sent in the latter type of oscillograph, origin distor-
tion and a frequency limit. Further, the modulation
characteristics of the vacuum oscillograph are con-
siderably better than those of the gas-focused oscillo-
graph; the Wehnelt cylinder of which cannot be used

A

TR AR
M

: 1
[ - -
Figs. 1 and 2.—Photographs showing how the tfrace becomes more clearly
defined as the mwodulation control becomes mwore negative.

for purposes of modulation without causing a loss of

focus of the beam.

The disadvantages of the high-vacuum oscillograph
when compared with a gas-focused oscillograph
arne :—

1. A higher anode voltage is necessary in order to
obtain a good focus.

2. More care must be exercised in the deflecting cir-
cuit design in order to maintain a good focus over
the screen of the oscillograph.

. The resultant trace is not so well defined.

The normal operating voltage for the oscillograph is
between the limits of 1,000 to 2,500 volts, but it is not
possible to state the exact photographic recording spegd
since the modulation control may be adjusted within
wide limits. This restriction does not apply in the
case of gas-focused oscillographs since only one value
of Wehnelt cylinder voltage is possible for a focused
spot corresponding to a fixed anode voltage and fila-
ment current.

The trace on a vacuum oscillograph becomes more
clearly defined as the beam current is decreased, i.e.,
as the modulation control becomes more negative, This
effect is shown in Figs. 1 and 2, for two values of
modulation voltage.  Provided that the deflectional
sensitivity of the oscillograph is not important, the
most satisfactory pattern is obtained by using a high
anode voltage and restricted beam current, but in many
cases some compromise will be found necessary.

The vacuum oscillograph may be deflected either

21

magnetically or electrostatically without loss of focus
provided that suitable precautions are taken. For
purposes of general laboratory measurement it is found
preferable to use electrostatic deflection, since mag-
netic deflection becomes impracticable for frequencies
in excess of about 10,000 ~ . When electrostatic de-
flection is used it is preferable to arrange the deflecting
circuits so that the instantaneous mean potential of
both pairs of deflecting plates is zero with respect to
the anode. The photographs shown in Figs. 1 and 2
were taken under these conditions. This condition
may be met by connecting the deflecting plates in push-
pull, as shown in Fig. 3, in which V, and V, are the
deflecting voltages.  Under certain circumstances it
may be found difficult in practice to provide a push-pull
connection to one pair of plates. It is possible to ob-
tain a moderately focused trace if one pair of plates is
connected in the normal manner (i.e., one plate con-
nected to the anode and the other to the voltage to be
examined and the other pair of plates being connected
in push-pull). Fig. 4 shows the definition obtainable

Fig. 3. (Left).—Showing
deflecting  plates connected
in push-pull.

Fig. 4. (Below).—Defirsi-
tion obtainable with one
pair of plates connected in.
Dpush pull.

under these circumstances for which a low beam current
was used. If a vacuum oscillograph is used with the
standard design of time-base and rack mounted equip-
ment then the oscillograph would be used in this man-
ner. For special purposes, however, push-pull time-
bases are available.

The deflectional sensitivity varies slightly according
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to the method of deflection. If three of the four
deflecting plates are connected to the anode and the
remaining plate connected to a variable D.C. supply,
a series of deflection deflecting voltage curves are ob-
tained, as shown in Fig. 5. It will be observed that
the deflectional sensitivity is different when the deflect-
ing plate is at positive potential to the anode than when
it is negative and further that the effect is greater for

JANUARY, 1936

Correcting devices for trapezium distortion are known,
but their use is not general since the distortion is
usually small.

The trapezium distortion is caused by the fringing
field at the edges of the deflector plates. In order to
determine the magnitude of this effect measurements
were made on the actual sensitivity of the oscillograph
compared with the value calculated from simple theory.
If the fringing field at the edges of the de-

flector plates is neglected, then the following
50 formula for the sensitivity may be used:—
2 | rd 1a
S =
40 W W , 2d V
i where S is the sensitivity in mm/V
o o = o .
e L is the effective electron beam length
£ 3 g4z B2 1 is the deflector plate length
g [ d is the separation between the parallel
z PLATES NEAREST| 1 2 plates
E 20 ANODE V is the anode voltage.
u DEFLECTION ON In practice it is found that due to the fring-
w PLATES NEAREST | 3 b ing field the sensitivity is greater than the
Qe u — value given by this formula. The difference
between the actual and theoretical sensitivity
therefore gives a measure of the fringing field.
Fig. 7 shows the relation between the ratio of
° 2 0 & o e, actual sensitivity to theoretical sensitivity

DEFLECTING VOLTAGE

Fig. s.—Voltage curves obtained with three of the plates conmected to the

anode and the remaining plate ‘o a “variable]D.C.Esupply.

plotted as a function of the deflector plate
length divided by the separation. This curve,
however, only applies to the type of construc-

the deflector plates nearest to the screen. This differ-
ence of sensitivity causes a distortion of the trace,
which for the want of a better name has been called
trapezium distortion. If two time-bases are connected
to the cathode-ray oscillograph to give a television
scan, the effect of this trapezium distortion may be
shown (Fig. 6). It will be observed that instead of
the scan having a perfectly rectangular shape it is
slightly deformed. This distortion is generally less
than 2 per cent. for double push-pull deflection. If
a push-pull time-base is used in conjunction with a
single-phase time-base then a scan approximating to
the figure of a trapezium is obtained.

The actual figure obtained may be determined by
consideration of the sensitivity curves shown in Fig. 5.

1-40
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Fig. 7.—The relation between the ratio of actual sensitivity to theoretical
sensitivity.
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tion in use, as the influence of charged elec-
trodes near the deflect-
ing field will change the
fringing field.

A further form of dis-
tortion experienced with
cathode-ray oscillo-
graphs is the modula-
tion of one pair of plates
by the other. The effect,
however, is generally
quite small.

A photograph of the
complete  oscillograph
is shown in Fig. 9. The
main external dimen-
sions except the length
are the same as the gas-focused oscillograph, both are
provided with 10 point bayonet caps and sockets.

The focusing of the high-vacuum oscillograph is per-
formed by means of two electron lens combinations, as
shown in Fig. 8. The electron beam is brought to an
effective focus at F, by means of the electron lens com-
bination L,, and is then allowed to diverge. The
paraxial rays are selected by means of the stop S, and
the electron beam is then brought to a focus on the
fluorescent screen at F. by means of the electron lens
combination L.. The electron beam is then deflected
by means of two pairs of deflector plates placed at right
angles to one another, the sensitivity of which is ap-
proximately 0.38 and 0.35 mm/V. for the two pairs of
plates at an anode voltage of 1,000.

If the cathode-ray beam is not deflected it may be
used to demonstrate the properties of an electron micro-
scope. For this purpose the first anode voltage is ad-
justed not to give the smallest image on the fluorescent

(Continsied on page 24).

Fig. 6.—An example of
trapeziwm distortion.
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HIGH-DEFINITION RECEPTION

The first two articles of this series appeared in the September and October issues.

The series

relates to experiments which have been conducted over a period of several months.

4—ADJUSTING THE CATHODE-RAY TUBE (Continued).

S we have seen, an inadequate
Atime—constant results in a tail-

ing off of the black into grey.
In cases of serious deficiency a
*“ flare >’ is produced, the black
shading off so rapidly that it gives a
sort of shadow effect. This can be
seen to some extent in Fig. 5, which
was taken under conditions which
were theoretically very bad, but actu-
ally tolerable, as is explained later.
In the top part of the picture the
black, which is barely half a line long,
is quite good, but at the bottom,
where it has to last for several lines,
it is only grey. For the reasons
given later, however, the transition
is so rapid that the flare is not
serious.

QOwver Correction

This flare must not be confused
with a somewhat similar effect which
can be produced by too much top
correction, particularly where this is
of the capacity potentiometer type
mentioned in the last article. At the
actual transition from white to black
(and vice versa) there is a sudden
change of current which involves a
very high frequency component. The
top-correcting circuit tends to accen-
tuate this and if the correction is too
large an abnormal ‘‘ black *’ voltage
is set up momentarily.

This is very clearly shown in Fig.
3, which is a photograph of a title
taken on my apparatus, the signal
being obtained from the transmitter
described in the Oct. issue. The top-

Fig. s.—Illustrating possibilities of faked L.F.
response.  The modulation is correct in this
instance. -

correction on the amplifier was deli-
berately overdone and the marked
shadow effect, though rathe: artistic
on a simple title, would clearly ruin
a picture containing any fine detail.

Incidentally it will be observed
that the L.F. in this example is ade-

Fig. 3.—Shadow effect produced by too much top
correction.

quate since the background is a

uniform tone, showing no flaring or

similar variation. A grey back-

Fig 4.—Type of waveform obtained with short
- time constant.

ground was used to show up the
shadow to best effect but its consist-
ent character shows that there is no
appreciable loss in the amplifier.
The production of really good L.F.
response, however, is apt to be ex-
pensive and it is interesting to note
that it may be ‘‘ faked * with some
success by various means. One is
to allow one of the valves in the chain
to run into grid current. The coup-
ling condensers then draw a small
charge on each synchronising pulse

23

which tends to maintain the charge
in the condenser for a longer period
than would otherwise be possible.

Another and somewhat surprising
method which I discovered by acci-
dent, is to use a time constant much
less than the theoretical value, the
figure approximating to the line-fre-
quency period instead of to the much
longer  picture-frequency  period.
What happens then is that the wave-
form takes the shape shown in Fig.
4. The condenser acquires the bulk
of its charge almost at once, but the
remaining charge takes quite a long
time and during this period the cur-
rent falls off slowly. Therefore, apart
from the initial pulse, we have a
tolerable approximation to a square-
top wave although the amplitude is
now less than before. In these cir-
cumstances it is possible to use a
time constant which is only equiva-
lent to the line frequency. The initial
pulse appears not to constitute a
serious disadvantage, and may even
be helpful since it serves to give an
accentuation of the transition or
boundary between the white and
black. Fig. 5 shows a title taken
under these conditions with an actual
cut-off occurring at line frequency !

I hesitate to advance this as a sug-
gestion for an actual method of work-
ing. It is brutally wrong, but it
gives better results than an amplifier
which makes only a half-hearted at-
tempt at true L.F. response. In fact
the alternatives seem to be either to
have thoroughly satisfactory L.F.
response or to have none at all!

Fig. 7.—Over-modulation : note the blurring of
the whites and loss of detail in the blacks.
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Correct
Setting

The adjustment of the steady volt-
age on the shield of the tube is de-
pendent largely upon the amplifier.
It would seem that the best results
are obtained with a faint background
in the black so that the blacks always
show some trace of the raster. This
is possibly because the tube itself
modulates a little better farther up
the characteristics. The cathode-ray
tube has a characteristic like that of
an ordinary valve, as shown in Fig.
6, and the applied modulation must
be adjusted relative to the steady
voltage on the shield so that the
maximum peak is just sufficient to
black out the tube when the peak in

the opposite direction should then
give a good clear white.
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Fig. 6.—Characteristics of cathode-ray tube. The
dotted portion of the curve is beyond the range and
is not used.
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If the whites are made too bright,
however, it will usually be found that
the tube ceases to focus nicely giving
a blurred effect around the high
lights which is illustrated in Fig. 7.
This is usually due to the use
of too strong a signal for the parti-
cular setting of shield voltage.

It is to be noted also that while the
blacks are quite light in the upper
portion they are over intense in the
lower portion. This is not due to
any amplifier defect but arises merely
from the excessive modulation.

As a general rule the tube should
be arranged to give a light grey
screen when there is no modulation
on and the intensity control is then
adjusted so that with full modulation
the whites are just clear and showing
no signs of blurring.

« The Marconi High-Vacuum Cathode-Ray Oscillograph

(Continued from page 22).

screen but an image of the cathode.

The range of con-

trol provided on the standard rack equipment is usually

sufficient for this purpose.

An irregular image of the

cathode will then be observed on the fluorescent screen.

The electrode G serves to modulate the intensity of
the beam and the anode A, serves as a focusing control
since it changes the effective focal lengths of both L,

and L..

coni

. The mechanical construction of the oscillograph has
been improved with the object of providing more uni-
form characteristics and also ability to withstand the

stresses imposed by normal handling in transit.

The

method adopted is to interlock the electrodes on suit-
able mica insulators, the whole assembly forming a

rigid mount.

Fig. 8 (Left)—The
method of focusing the
high-vacunm

graph.

Fig. 9 (Right).—A

photograph of the Mar-
High - vacuum

oscillograph.

oscillo- i
b

ANewZworykin ElectronTube

OST readers will be aware of the
MZ\vorykin Iconoscope used in

television. But Dr. Zworykin
hds now introduced a new radio tube of
revolutionary design, which is so sen-
sitive that it can replace six or more
normal triode valves.

The electrode assembly is fitted in-
side a long glass envelope and consists
of a double row of electrodes extending
the whole length of the tube. The elec-

trodes in one row are coated with
caesium and act more or less as ‘‘ tar-
gets ’ for the electron stream. The
electrodes in the second row supply
electrostatic fields to guide the elec-
tions in the desired path.

Around the outside of the tube are
permanent magnets which also act as
guides to the electrons.

A modulated light source, such as a
Kerr cell, at one end of the tube,
causes electrons to be released which
are driven against the first target. As

24

they hit the target the impact sets free
secondary electrons which tend to fly off
in all directions, but are guided into
the desired path by electrostatic and
magnetic fields.

By properly spacing the electrodes
the augmented stream jumps from one
target to the other and reaches a mea-
surable current flow when it reaches the
positive plate at the other end of the
tube. Gains of several million times
are possible with ten reflections with-
out increase in valve noise.
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A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

Patentees : —Marconi’s Wireless Telegraph Co. Ltd. :: General Electric Co. Ltd. and L. C. Jesty ::

J. L. Baird and Baird Television Ltd. ::

¢ Talkie ”’ Television Systems

(Patent No. 434,882.)
Sound signals are transmitted on
the carrier wave during the interval

D. S. Loewe

quick-return of the scanning-spot;
and finally picture-signals from the
valve V2. The whole produces a
continuous talking-picture at the re-

D. M. Johnstone and Baird Television Ltd. .::

KRadio Akt.

thrown on to a mosaic surtace or
photo-electric cells A, consisting, say,
of a square of 180 in each side or
32,400 in all. The overall dimen-

DELAY LINE FORSOUND T

DELAY -APAR .5¢ o PICTURE
T o— ‘J/eru
SOUND N nPUT
INPUT 1 T +
4.200? ¥
W =TT e arl
e @ !
1 : b ey + ¥
+100V, T 1 ) o §
M | e =0 " r -
e / J -y 4
e | (e I A -0 & P L g
: P00.°7 | 7 B »0| =0 4, Y% +
} R 0k ~ // M =0 T r +
Vs AV, A -7 o
=2 = ] 3 e <, =0t r b
- - —_— e — =0_, & i
= i = +8 ~N -0 + F >
\ &
—a) e
- =S 1, +
- TOCORR'2E” ~ -0, "1,
IMPASE A -
SOURCE. N S < et
T <ot
N9 -0 X8
~  /MPULSE DELAY LINE -0 A
l‘—ozw 105G ~—W———pr LAY 051, ——4
Method of transmitting sound and vision signals on a common Fig. 1.—Mogzaic of ploto-electric cells.
wavelength.  Patent No. 434,882. Patent No. 434,905.
between the scanning of one line of ceiving end.—(Marconi’s Wireless sions of the screen may be up to 15

picture signals and the next. They
are applied to the terminal T of the
circuit shown, whilst the ordinary
synchronising-signals are applied to
the terminal Ti1. The latter are fed
directly to the first valve V, but pass
through a delay network N before
reaching the control grid of the next
valve Vi; whilst the former pass
through a delay network N1 on to
that valve, but reach the valve V2
directly. Meanwhile the picture-sig-
nals from the terminal T2 pass
directly to the valve V3.

The sequence of voltages applied
to the output resistance R is: first a
synchronising-signal from the first
valve V; then a signal from valve Vi
representing sound applied during
the scanning of the previous line;

P S | S
l
-Wl-kﬂ——tl-f
next a signal from the valve V2 corre- T l
sponding to the sound during the

The information and illustrations on this page are given with permission of ‘the Controller of H.M. Stationery Office.
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Telegraph Co., Ltd.)

Ol w882 Mosaic-cell Screens
(Patent No. 434,905.)
The picture to be transmitted is

feet square, each cell then being one
inch square.  Connected in series
with each A-cell, but screened from
it optically is a second cell B, the ar-

Screen

Fig. 1a.—Circuit for ase
with photo-cell mozaic.
Patent No. 434,905.

|IF
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rangement being such that when a
scanning-ray of light is thrown on to
a B-cell the corresponding A-cell is
discharged through a resistance R or
other ' impedance connected to the
transmitter.

The whole assembly is somewhat
similar to the known type of mosaic-
cell screen which is mounted inside
a cathode-ray tube and scanned by
the electron stream passing through
the tube, but has the advantage that
the size of the screen is not limited

a photo-electric cell P, the modulated
currents being passed on through
amplifiers V to the aerial. The cath-
ode stream is interrupted at the fre-
quency mentioned by a valve genera-
tor O which applies cut-off potentials
to the control grid of the tube T. The
amplifiers are designed to pass only
the interruption-frequency and its
side-bands, the *‘ tailing-off ”’ effects
due to the fluorescent lag thus being
cut out.—(Marconi’s Wireless Tele-
graph Co., Ltd.)

JANUARY, 1936

drum in which the mirrors are pro-
gressively displaced by the required
correcting angle. When the ar-
rangement is used for interlaced scan-
ning, additional prisms or mirrors
are used to displace or deflect the
light-ray by the required amount for
successive scans.—(J. L. Baird and
Baird Television, Ltd.)
Saw-toothed Oscillators
(Patent No. 435,196.)

The condenser C is slowly charged

up by the H.T. source through a bal-

{ =1
=L

+

Arrangement for scanning cinema
Sfilm. - Patent No. 434,936.

by that of the cathode-ray tube. Fig.
1A shows how the two series of cells
are connected in series and to a com-
mon resistance R, on which the sig-
nalling voltages are developed.—
(General Electric Co., Ltd., and L.)

Cathode-ray Scanning
(Patent No. 434,936.)

The source of light used for scan-
ning consists of the luminous effect
produced by the electron stream on
the fluorescent screen of a cathode-
ray tube. This has certain practical
advantages, one being the almost un-
limited speed at which the scanning
operation can be performed.

On the other hand a difficulty arises
owing to the time-lag of the fluor-
escent material, which does not res-
pond instantaneously to the ray. In
order to overcome this defect the
cathode-ray stream, according to the
invention, is interrupted at a fre-
quency -of the order of 100,000 times
a second, and this interruption-fre-
quency is also used to generate the
carrier-wave,

As shown in the drawing, the
cinema film F to be scanned is moved
continuously between th fluorescent
screen of the cathode-ray tube T and

Film Television
(Patent No. 435,103.)

When a continuously-moving film
is scanned in the direction of its
movement, a slight distortion occurs
owing to the gradual displacement of

L 4
=
iy

charged through the valve V, which
is shown as a triode, but may be a
pentode. The grid of the valve V
is biased so that no current can pass
through it during the charging
period. But as soon as the voltage
on the condenser C reaches a critical
value, the valve starts to discharge
and, owing to the back-coupled coils
L, L1, simultaneously generates high-
frequency oscillations.  Meanwhile

—OHT + 1
OHT.+2
Method of pro-
ducing saw-
toothed  oscilla-
tions. Patent
No. 435,196.
S ST
0GB~

each baseline. Actually the effective
scanning area tends to be converted
into a parallelogram with inclined top
and bottom sides. According to the
invention, this tendency is automati-
cally offset by using a scanning-

the voltage swing on the grid serves
to discharge the condenser.

The resulting saw-toothed oscilla-
tions are applied through a conden-
ser and potentiometer-resistance R1

(Continued on page 28).

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office.
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S.W. Amateurs are Doing

Several interesting gadgets and ideas have been discovered by the Short-wave Editor for this issue.
The 2}-metre transmitter is a very interesting item.

’IT WO and a half metre working
has not gained very much ground
in this country due to the lack of

active co-operation between amateurs.

However, now that Claude Lyons can

supply acorn valves there is no reason

for simple transmitting circuits not
being made up with great success.
Fig. 1 is a good indication of the sim-
plicity of the circuit. A 304A acorn
type of triode will oscillate in this cir-
cuit down to i1l metres. The conden-
ser Ci is a .0oo007 Eddystone midget,
while L1 is a single turn coil of 12-

Jo Feeders )
1

I3
’
s

-000007~"

20,0000 -~

H.F.C.

This simple 2% metre oscillator uses an acorn type
of valve now available in this country.

gauge wire. The actual length of con-
ductor is approximately 12 ins. for 112
megacycles and 7 ins. for 224 mega-
cycles. The coil itself is only 1 in. in
diameter. R1 is a 20,000-ohm resistor,
and Rz a conventional humdinger. The
choke in each filament lead is actually
the connecting wire wound round a
pencil and should be about 15 turns.
The choke in the anode circuit should
be ten turns again wound on a pencil
with a slight space between turnms.

The frequency stability of this type
of circuit is very poor, but for experi-
menters will provide a very good start
for real ultra-frequency work.

Radiation
Angle

The angle of radiation from a trans-
mitter is a very interesting point. When
the aerial is suspended above the
ground the directional characteristic is
changed as some of the energy radiated
towards the ground is reflected back

into space. The reflected energy rein-
forces the original space radiation at
certain angles in the plane perpendicu-
lar to earth and cancels it in others.
The earth, therefore, affects the angle
of radiation to a very great extent.

The amount of bearing on the radia-
tion angle depends upon the position of
the aerial with respect ta earth, the
height above ground and the character-
istics of the ground itself. If the
ground is a good electrical reflector the
vertical radiation will be enforced and
the horizontal radiation cancelled,
when the horizontal aerial is a quarter
wavelength above the ground.

As the height is increased, radiation
at lower angles is enforced, although
purely horizontal radiation is always
cancelled with a borizontal aerial. On
frequencies where a low angle radia-
tion is required, such as on 14 mc. and
higher, the horizontal aerial should al-
ways be at least half-wavelength above
ground.

The effect of the ground is exactly
the same with a vertical aerial and an
even number of half-wave long, denot-
ing that horizontal radiation is can-
celled.  This proves that a vertical

aerial should not be full-wave long if
very low angle radiation is wanted.
| Fig. 2 shows the angle of maximum
radiation measured from the line of
| the aerial or aenals of different lengths
in terms of operating wavelength. The

w
>

/lnsulators
Aerial Wire —

A graph of this kind showing radiation angle
should interest every amateur.

| angles shown are for one quadrant, kbut
naturally correspond for the other three.
| The relative length of the extended
| lines indicating the angle of maximum
lobes show power ratios compared with
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the maximum for half-wave doublet—
9o degrees—assuming the same current
at a current loop for each case.

A.C.
Meter

An output meter of the simple recti-
fied-current type is a distinct asset for
any station, I have seen two or three
using crystals and although they are
not my idea of extreme efficiency they
do piovide an easy and cheap means
of A.C. measurement. The circuit
shown in Fig. 3, is almost self-explana-

& =% 10
L T

Almost any type of small mains transformer can
be wed in a class B circut.

—

Class B

tory, simply an isolating transformer,
semi-permanent crystal rectifier and a
low-reading milliammeter or galvo.

‘ Still further to save cost the isolat-
i ing transformer can be omitted in favour
of two large capacity blocking conden-
sers. The meter can be calibrated by
means of a potentiometer across an A.C.
| filament transformer, but a standard
A.C. voltmeter would have to be bor-
rowed for the purpose of measurement.

Class B

GsBJ has quite an interesting way of

obtaining a cheap class B transformer
suitable for transmission. As many
| amateurs know, a transformer of this
| type either has to be purchased from
| America or made specially by some
English manufacturer.

GsB]J tell me that a standard H.T.
transformer with a 250-volt primary and
a §oo-volt split secondary works excel-
lently to couple a driver to class B
valves for modulation purposes. The
circuit in Fig. 4 is self-explanatory.

| Controlled
Carrier
From Wi1CAA I have received some

| details of the controlled carrier unmit
| which is finding favour in California.
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This unit can be used with nearly any
low-power transmitter in order to pro-
vide controlled carrier transmission.
The advantage of this system is that it
reduces heterodyne interference and
provides a method for easy reduction of
power for local work without having to

JANUARY, 1936

| triode valve, biased to cut off, acting |law principle, consequently the doubling

of anode current when L.F. voltage is
applied across its grid input. The ac-
’ tual valve used in the American circuit

‘as a valve voltmeter for later changes

is a 2A3 and a power supply with poor
1egulation should be used if linear

of the input voltage would give four
times as much anode current unless the
anode voltage drops enough only to
give twice as much anode current. As
only the D.C. current flowing through
the variactor D.C. winding is import-

O U U U O P R P PP PO P PRSP R P R L RR DL Y

TRANSR RATIO VI

7—IH
ModulaJor

Choke or
Driver Stage

TO L.S. TERMINALS

If a transformer is not available two large capacity hlocking condensers can be

used instead.

resort to very low percentage modula-
tion.

A controlled carrier class C modu-
lated amplifier can be used to drive a
high-power radio-frequency linear stage
at reasonably high efficiency -giving
high-power phone operation at low cost.

The circuit (Fig.: 5) consists of a

MILLIAMMETER
O-1 RANGE

sk

Primary of Class C 4
Stage Power Supp'v\
=

|

=

—

Controlled carrier has not received much attention in this country.

This is only one of the many systems that can be used.

modulation is required. Actually a 20-
watt 150-ohm series resistance makes
quite sure that the regulation is bad.
The idea of this is that it is necessary
for the 2A3 anode current which flows
through the variactor shall vary directly
the ratio of input from the niodulator.

! A valve voltmeter follows the square-

i

ant in controlling the saturation of
iron in this unit it is not ncessary to
worry about filtering the rectifier. An
8- or 16-mfd. electrolytic condenser
across the output of the triode provides
a path for the R.F. from plate to fila-
ment so allowing the triode valve to
act as rectifier or detector.

‘‘RecentTelevisionDevelopments’’
(Continued from page 26).
to the grid of a pentode amplifier V1,
which supplies the coil of the scan-
ning or deflecting magnet M of a
cathode-ray tube.  Synchronising
impulses are applied to the valve V
through a transformer T.—(D. M.
Johnstone and Baird Television, Ltd.)
Cathode-ray Tubes
(Patent No. 435,203.)

The electrode system consists of
the usual cathode, anode, and con-
trol and deflecting plates. In addi-
tion there is a positively-biased ring-
electrode, which is arranged near a
negatively-biased funnel connected to
the anode. The arrangement is de-
signed to remove the tendency for
parts of the picture to become
““ blurred > owing to the deflecting
action of uncontrollable static
charges, which collect on the walls
of the tube.—(Radio Akt. D. S.
Loewe.)

Summary of Other Television

Patents
(Patent No. 434,527.)

Interlaced scanning system in

which lines, transmitted as adjacent,
are superposed upon each other at
the receiver.—(]. L. Baird and Baird
Teleuision, Ltd.)

(Patent No. 434,544-)
Television system in whieh a pair

of mirror drums are run at different
speeds, both being driven from a
shaft running at an intermediate
speed.—(J. Guibansky.)
(Patent No. 434,868.)
Television system in  which
‘* coloured *’ effects are produced by
using a fluorescent screen composed
of different materials, each respon-
sive to one of the primary tints.—
(Fernseh Akh.)
(Patent No. 434,873.)
Adapting cinema films to make
them more suitable for television.—
(Fernseh Akt.)
(Patent No. 434,876.)
Television transmitters of the
mosaic-cell type.—(4. D. Blumlein.)

(Patent No. 434,890.)
Transmitting television pictures
combined with sound signals.—
(Marconi’s Wireless Telegraph Co.)
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(Patent No. 434,891.)

Combined sound and picture trans-
mission systems.—(Marconi’s Wire-
less Telegraph Co., Ltd.)

(Patent No. 434,942.)

Improvements in  cathode-ray
transmitters of the mosaic-cell type.
—(Marconi’s Wireless Telegraph
Co., Ltd.)

(Patent No. 434,950.)
Television receiver in which the
rectifier stage is coupled to the light-
control electrode of a cathode-ray
tube, so as to control the D.C. com-

ponent.—(M. von Ardenne.)

(Patent No. 435,025.)

Metallic-vapour lamps suitable for
use in television.—(P. Freedman.)

(Patent No. 435,566.)

Construction and assembly of the
electrodes in a cathode-ray tube.—
(Marconi’s Wireless Telegraph Co.,
Ltd., W. E. Benham and 4. ].
Young.)
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THE PRINCIPLES ano PRACTICE orf
ELECTRON OPTICS

By N. Levin, ‘Ph.D., A.R.C.S., D.IC.

This is the first of a series of articles describing in an easily understood manner the principles and
practice of electron optics, a new branch of electronics which is becoming of great importance.

ELEVISION has been the dream

| of inventors since the latter part
of the last century, but it has had

to wait more than fifty years before it
has stepped out of the crude experi-
mental period. The reason is that
television is dependent on almost every
department of scientific knowledge and,
since the idea was in advance of its
time, it has had to await the individual
development of the component parts.

Fig. 1.

Crooke's tube showing the rectilinear
motion of electrons in a wuniform field.;

Recent progress has had to wait for the
commercial development of oscillo-
graphs of the cathode-ray type. Once
the cathode-ray oscillograph had
arrived, the application to television
was obviously the next step. As one
might expect, the idea had been put
forward nearly thirty years ago.

The special requirements of tele-
vision have led to an intensive study
of the influence of electromagnetic and
electrostatic fields on the electron in
motion.  For most practical purposes
the electron can be considered as a par-
ticle of a certain mass and carrying a
definite negative charge of electricity.
This is naturally only an approxima-
tion, but it is a very good one and will
suffice for the great majority of com-
mercial applications. With these con-
ditions, Newton’s Laws of Motion can
be applied and, moreover, the law that
Newton deduced for the refraction of
light, on the assumption that light was
of a corpuscular nature, that is, that
light consisted of small particles or
corpuscles, holds exactly for the bend-
ing of the direction of electrons in an
electrostatic or electromagnetic field.
The fact that light is a wave motion
does not, in principle, affect the simi-
larity of the two laws of refraction.

From this close analogy of these

laws has developed the investigation
of the electron in motion from the
viewpoint of optics, giving rise to the
name °‘‘ Electron Optics.” This has
assisted in the rapid development of
the cathode-ray tube for television
since the principles of optical systems
for various purposes can be applied to
the electrical system in the tube.

Forming
Images

In electrostatic and electromagnetic
systems in use in the cathode-ray tube
we are concerned with forming on the
fluorescent material deposited either on
metal or on glass an image, which may
be a small spot, such as required in
oscillographs or in television tubes, or
a large picture of some element in the
system, as, for instance, in the electron
microscope. The former case means
focussing a diminished image of what
is in practice the smallest cross section
of the beam of electrons. The latter
involves an enlarged image of what-
ever it is desired to examine. This
may be the cathode, or emitter of elec-
trons, or a grid which transmits elec-
trons. The electron microscope is still
very much in the experimental stage
and will therefore be only briefly dis-
cussed. The problem of forming a
small bright spot is the one which is
of the greatest interest at the present
time. The ideal system is that which
yields a brilliant but diminished image
of the electron emitter. Before discus-
sing the various systems, .the elemen-
tary principles of the design will be
considered.

Electronic
Laws
Since such systems contain only

refracting elements, that is, lenses and
prisms, the law of reflection does not
enter into the discussion. It is suffi-
cient to say that elements which reflect
electrons can be obtained and that the
same law of reflection holds for both
a beam of electrons and a beam of
light. The two other laws governing
the velocity and the direction of elec-
trons are:

(1) Electrons travel in straight lines
in a uniform field. It should be noted
that the velocity is not constant but
there is a uniform acceleration.

(2) The velocity and the direction of
electrons are changed when the beam
passes from one field of electrical

29

intensity to another and different field.

In the case in which the field is
uniform but the value of the field
strength is zero, both the direction and
velocity are unchanged. This occurs,
of course, when the electrons pass
between two electrodes some distance
apart but at the same potential. Since
the field strength £ is equal to the
potential difference V divided by the

v

distance 4, or E = —, E is
d
when V = 0. For any fixed value of
V the field is uniform. If another
electrode is placed between these two
and is, say, at earth potential, the field
is in general no longer uniform.
Now the force acting on an electron
at any point is the product of the
charge of the electron — € and the
field strength E or F = —eE. Hence,
if the field strength is zero, there
is no force on the electron and it
will, according to Newton’s First Law
of Motion, continue in its state of rest
or motion unchanged. If the field
strength has a constant value and does

Z€ro,

Cathode

Fig. 2.
Knoll and Ruskd's experiment to illustrate the
refraction of a heam of electrons.

not change from point to point, there
will then be a constant force acting cn
the electron. If the electron starts
from rest or a certain velocity in such
a field, it will acquire an increase in
velocity or an acceleration according
to Newton’s Third Law of Motion.
This states that the acceleration is
equal to the force divided by the mass.
Hence, in the case of the electron

F —eE

a = — =

m m
where a is the acceleration and m is
the mass of the electron.

(Continued at foot of page 32.)
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THE DEVELOPMENT or THe SCANNING CIRCUIT
FOR CATHODE-RAY TELEVISION—II.

By G. Parr.
CHOOSING A CIRCUIT
[ HE simple condenser circuit discharged by a gas- Tube
filled relay, which was described in last month’s R
article is not satisfactory as it stands for use as Sens;twlty

a scanning circuit. The reason for this is best under-
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Fig. 1.—The proportion between effective screen diameter and size of
picture, assunring a ratio of 4 : 3.

stood by considering the requirements
of the line screen as it is to be drawn
on the tube.

First the intensity of the line must
be high in order that the image can be
seen in dull light without the necessity
of special screening. This means that
the anode voltage of the tube must be
as high as possible, since the intensity
is roughly proportional to the anode
voltage.

A further point is that the trace left
on the screen grows weaker as the
beam moves faster. With low-defini-
tion television the speed of movement
of the beam corresponded to a travel
of about % ins. in 1/375th second.
Higher definition requires this dis-
tance to be covered in 1/6,000th second
or less, and therefore for the same
operating conditions the light given
on the end of the screen is much
weaker. Tubes for high-definition re-
production must therefore be operated
at some 5,000 volts if they are of the
large type, and 3,000 volts if of the
smaller type.

30

Now the sensitivity of the tube, i.e., the distance
moved by the beam on the screen for one volt of poten-
tial applied to the deflecting plates, varies inversely as
the anode voltage. For a given design of tube there
is a formula from which the sensitivity can be found.
This is usually given in the form Sensitivity = K/V,
where K is a figure given by the makers of the tube and
V is the anode voltage at which it is operated.

Suppose K is 750, an average figure. Then at 1,500
volts the sensitivity is 750/1,500 or 3 mm. per volt
of deflecting potential. At 3,000 volts the sensitivity
will obviously be one half of this or .25 mm. per volt.

Picture
Size

Now consider the size of picture required. If the
effective tube* diameter is 8 ins. the picture size is
approximately 6% ins. by 4% ins. (see Fig. 1) for a pic-
ture ratio of 4:3. This means that the travel of the
beam will be 165 mm. in the horizontal direction and

* The effective diameter of the tube is that diameter of screen
which would show an undistorted picture. The size of picture
can be increased beyond the effective diameter but the edges
will be distorted.

Fig. 2.—A simple scanniing circsiit shown diagrammatically and as a layout.
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the voltage required to deflect it this distance at 3,000
volts on the anode will be 4 X 165 or 660. It should
be understood, of course, that these figures are only
typical and the calculation will have o be made accu-
rately for the type of tube used and the conditions under
which it is run; but the fact remains that an average
figure for the deflecting potential to he applied to the
beam is 500 volts or more.

This means that the condenser in the time-base cir-
cuit must charge to this potential before the relay
strikes. Now assume that we apply a potential of 600
volts to the scanning circuit described in last month’s
issue. This is reproduced in Fig. 2 for the sake of
clearness. The condenser will charge to 500 volts,
and the relay will strike at this value if the grid bias is
set to a value depending on the characteristics of the
relay.

G}zlis relays have their ‘‘ control ratio ’’ specified, that

N
-
)
o
>
TIME __,.
O--—---- 0------ - ----0--~0--0-OD

BEAM TRAVEL

Fig. 3.—Curve of condenser charging through a pure resistance. The

dotted line at the bottom shows the path of the beam during equal intervals
of time.

anode potential at which the discharge commences.

Assuming it is 20:1 the bias of the relay would have

to be set at 500/20 or 25 volts to ensure striking at the

correct value.

The most important point to consider now is the
behaviour of the condenser. When charged through
a simple resistance as in Fig. 2 the growth of potential
across the condenser does not follow a linear law, but
what is known as an exponential one. This means that
the rate of increase of voltage steadily falls off as the
condenser charges. If we plot a curve of charging
voltage against time we obtain the curve of Fig. 3 in
which the voltage increase is shown for equal intervals
of time from the commencement. The increments get
less and less as the voltage rises to 600, the full H.T.
voltage. The deflection of the beam by this voltage
will correspond to the rate of increase, and is shown
by the dots under the base line.

We have certainly deflected the beam across the
screen to the required extent, but the movement is far
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from uniform and a hopelessly distorted picture would
result if this circuit were used without any modifica-
tions.

Improving the

Linearity

The next step is to alter the circuit so that the in-
crease of voltage across the condenser is uniform over
the range it is desired to work. This can be done in
two ways: by altering the circuit or by increasing the
charging H.T., and we can now weigh up the advan-
tages and disadvantages of each method.

If we replace the resistance in Fig. 2 with a pentode,
the circuit then becomes as Fig. 4. The condenser is
connected in series with the anode of the valve and the
screen 1s taken to a potentiometer connected across the
H.T. supply. The characteristic of the pentode is
familiar to anyone who has studied valve catalogues—
the anode current remains practically constant over a
very wide range of anode voltage.

When the circuit is switched on the condenser will
charge at a rate which is determined by the imped-
ance of the pentode, controlled by the screen volts.
As the condenser voltage rises, the voltage across the
valve falls, the sum of the two being equal to the ap-
plied H.T. But as the pentode anode voltage falls the
current flowing through it remains substantially con-
stant, enabling the condenser to charge at a constant
rate. The voltage across the condenser will rise uni-
formly with time and the deflecting potential will give a
true linear movement to the beam.

This circuit is therefore a method of overcoming the
disadvantage of the one previously described and pro-
vided that the characteristic of the valve is as straight
as possible there is the minimum of distortion in the
scan. On the other hand there is the expense of the
extra valve and the associated resistances and this is
duplicated in the full scanning circuit.

A High
Voltage Circuit

The alternative to this rearrangement of circuit is
the increasing of the applied H.T. from 600, our esti-
mated figure, to over 2,000! This seems curious at
first sight but the explanation is not difficult. Referring
to the curve of Fig. 3 it is seen that the first 150 volts
increase takes place at a uniform rate, i.e., the con-
denser is charging linearly for the first small portion of
its charge. If we magnified this small straight por-
tion of about 150 volts three or four time we should
get 500 volts of linear portion, which is what is re-
quired. At the same time the overall H.T. must be
increased in proportion, so it must be made 4 .x 600 or
2,400 volts. Again, these figures must only be taken
as approximate, but experience has shown that the
curve is sufficiently straight over the initial part if this
is made 1/5th of the overall H.T. voltage.

On this assumption the figures become 400 and 2,000
and soo and 2,500. It will be seen that all that has
been done is to magnify the whole voltage scale so that
the part we wish to use is sufficiently long to give a
full linear travel of the beam without distortion.

The only objection to this method is the high voltage
used, but in any case we are using a high voltage on
the tube itself and the need for care in use and assembly
is already present. The components must certainly be
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of a better quality than would be ser-
viceable on a lower voltage, but the
extra cost of a valve has been saved
and the wiring has been kept as sim-
ple as possible.

The design will therefore be pro-
ceeded with on these lines and it now
remains to investigate the tube and
see the modifications needed to over-
come certain shortcomings inherent in
this part of the circuit.

It must not be thought that the
above discussion rules out all other
types of linear timing circuit. The re-
lay itself has certain disadvantages
which have led many experimenters to
favour circuits designed to do away
with it altogether. If we can design
a high-vacuum valve circuit to per-
form the same job it will be more
stable in operation and will in general
be more reliable. The cost of these
circuits is in general much higher than
that of the gas-relay circuit and this
usually precludes their use in home-
constructed apparatus.

However, there are one or two very good types of
valve-scanning circuit, and they can be dealt with before
going on with the development of the simple resistance-
condenser circuit given above.

Hard-valve
Scanning Circuits

The principal difficulty in the design of high-vacuum
valve circuits is the imitation of the ‘‘ snap ’’ discharge
action of the gas relay. If an ordinary valve is biased
back beyond the point at which anode current starts,
an increase in anode voltage will cause a gradual rise
in anode current instead of the practically instantaneous
rise which we require. To accelerate the growth of
current in the valve it is possible to swing the grid
momentarily positive which will give a rapid flow of
current rising to a high value. If we imagine a con-
denser charged and connected across a valve which is
normally biased to cut-off point, a sudden pulse of
potential applied to the grid and swinging it positive
will cause a heavy current to flow through the valve
from the condenser and will discharge it in much the
same way as the gas relay.

Discharge circuits of this type in which the impulse
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Fig. 4.—The replacing of a resistance by a pentode enables the condenser to charge wniformly at a

constant rafe.

to the grid is supplied by a separate oscillator have
been developed in America* and have the advantage
that the frequency of discharge can be kept within very
close limits indeed, especially if the oscillator is crystal
controlled. They are more complicated at the same
time and require time and trouble in getting to work
satisfactorily.

A simpler type of circuit is that developed by the
Cossor Company in which a triod is used to discharge
the condenser, in combination with a pentode. The
grid of the triode is normally biased to a high negative
value by means of the voltage drop in the anode resist-
ance of the pentode. = When the condenser voltage
(which is across the anode circuit of the triode) reaches
a certain value the valve commences to pass current.

This current in turn produces a change in grid-bias
of the pentode and reduces the anode current. The
bias applied to the triode is thus reduced in turn and
the valve takes more current from the discharging con-
denser. The action of the two valves is cumulative
and the first trickle of current is followed by a rush
until the condenser is discharged. One of the advan-
tages of this circuit is the practically unlimited fre-
quency at which it will operate and its stability.

* See this journal for November, 1935. p. 643. N

“The Principles and Practice of

anode on the glass end of the bulb he
placed some fluorescent material. The

of field in this direction, called in
optical language the principal axis of

Electron Opties.”
(Continsted from page 29).

The mass actually varies with the
velocity according to the Theory of
Relativity, but at the speeds with which
we are concerned the variation is so
small as to be negligible. The fact
that electrons travel in straight lines in
a uniform field was first shown very
beautifully by Crookes. He made a
tube, see Fig. 1, in which there were
only two electrodes, a cathode and an
anode, thus conforming to the condi-
tion of a uniform electrostatic field.
The cathode and anode were at oppo-
site ends of the tube and behind the

cathode was then' heated to emit elec-
trons which moved in the direction of
the anode. This was cut in the form
of a Maltese cross, and when the field
was applied a perfect shadow of the
cross appeared on the screen.

The change in the direction of the
electrons when passing from one field
to another has been demonstrated by
several experimenters. This change in
direction, which is called bending or
refraction, must not be confused with
the bending produced by the deflector
plates in an oscillograph. This action
is caused by a field at right angles to
the direction of motion, not a change
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the system.

Perhaps the best method of illustra-
ting the refraction of electrons is the
‘“net’’ surfaces employed by Knoll and
Ruska. They made two grids very
close together (see Fig. 2), one at a
negative potential and the other at a
positive  potential. The electrons
travelled from a cathode on the nega-
tive side to an anode in the positive
field and at the same potential as the
positive grid. Fluorescent material
either on the anode or on the glass
wall at the end of the bulb clearly
showed the bending of the beam.

(To be continued.)
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HE December meeting of the
T Television Society was held at
the Royal Institution, Albe-
marle Street, London, W., and the
lecture, which was the first Kerr
Memorial Lecture, was given by
John L. Baird, Esq. Sir Ambrose
Fleming, M.A., D.Sc., F.R.S., was
in the chair.

In opening his lecture Mr. Baird
quoted a statement Dr. Kerr made
when he gave the first account of his
investigations into the relation be-
tween electricity and light. Dr.
Kerr, Mr. Baird said, made use of

v
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KERR MEMORIAL
LECTURE

Delivered by John L. Baird, Esq., at the Royal Institution on
December 6th, 1935, under the auspices of The Television Society.’

THE KERR CELL

reproduction of television 1mages,
and although the trend of develop-
ments indicate that the Kerr cell is
to be replaced by the cathode-ray
tube, its days of usefulness are, I
think, by no means at an end.

I feel, as this is the first Kerr
Memorial Lecture, that a consider-
able part of the time should be spent
in giving an account of his life, and
in describing the actual experiments
which he conducted during his re-
searches.

John Kerr was born in Ardrossan,
Ayrshire, on December 17, 1824, the
second son of Thomas Kerr an owner
of a fishing fleet in the district. He
began his education at a village

IN TELEVISION

sprang up between teacher and stu-
dent.

It was under Thomson’s guidance
that Kerr started his researches into
the nature of light, electricity and
magnetism, and in the succeeding
years gained several special awards
for papers on the mathematical
theories of magnetism and of electri-
city. He took his Master of Arts
degree in 1849, with highest distinc-
tion in Mathematics and Natural
Philosophy, and was given the Earl
of Eglinton’s Prize for the most dis-
tinguished student in these two sub-
jects.

In 1857 he was appointed lecturer
in mathematics and physical science

o o

Two diagrams showing the polarisation of waves.

these words. ‘‘ I cannot conclude
without expressing the hope, amount-
ing almost to a belief, that the plate
cell will develop from its present
rude beginning into a valuable phy-
sical instrument.”” Continuing, Mr.
Baird said we are gathered here to-
night to show how this hope has
been amply fulfilled and to pay tri-
bute to the scientist to whose ability
we owe so much in the television
world.

In my lecture to-night I hope to
show how Dr. Kerr’s discovery has
been developed and applied to the

school in Skye. In 1841 he entered
the University of Glasgow as a
divinity student, and attended the
usual classes for the degree of
Master of Arts.

During the session 1845-46, he at-
tended lectures on Natural Philo-
sophy, and was taught in 1846 by
William Thomson , who succeeded
Professor Meikleham in the chair of
Natural Philosophy. William Thom-
son, who was later to become famous
in the electrical world as Lord Kelvin,
was only six months senior to Kerr,
and a strong and lasting friendship
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at the Free Church Training College
for Teachers at Glasgow, and here
set up a private laboratory, largely
financed out of his own pocket, for
carrying out his own investigations.
Between this date and 1875, the date
of his first great discovery, he pub-
lished a pamphlet on the metric sys-
tem and also his book on Rational
Mechanics. In 1878 he was recom-
mended by Professors Thomson and
Blackburn to receive an honorary
degree of Doctor of Laws.

It was not until 1875, however,
that the fruits of his researches were
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published in the ‘ Philosophical
Magazine >’ under the title of ““ A
New Relation Between Light and
Electricity—Die-Electrified = Media
Bi-refringent.”” In his first paper,
Dr. Kerr used these words: *‘ The

thought which led me to the follow-
ing inquiry was briefly this:

That if a transparent and opti-
cally isotropic insulator was sub-
jected properly to an intense electro-
static force, it should act no longer
as an isotropic body upon light sent
through it.”

Faraday had already discovered in
1845 the effect of a strong magnetic
field on a beam of polarised light and
Kerr was urged to investigate
whether a similar effect did not exist
for the electric field.

Before we continue with Kerr's in-
vestigations, 1 want to pause for a
while to explain for the benefit of
our non-technical visitors here, the
nature of polarised light, in order
that we may all fully appreciate the
significance of Kerr’s work.

We know that light is a form of
wave motion—that is, light is
emitted from a luminius source in
the form of a series of very rapid
vibrations, which take place in a
plane at right angles to the direc-
tion in which the light is travelling.
These vibrations are random vibra-
tions, that is to say, they are not all
in one plane, but in an infinite num-
ber of planes, and in addition, we
have in white light a mixture of all
kinds of wavelengths. So far as the
eye is concerned, we can distinguish
nothing of this nature of wavelengths
and directions of vibration, but there
are substances which have a discri-
minating effect on the wave trains
which pass through them, allowing
only those in a certain plane of vibra-
tion to pass.

A very good analogy is shown by
a simple experiment of a cord pass-
ing through two boxes arranged with
gratings at either end. These boxes
are arranged with their respective
gratings in the same plane, in this
first case, vertical. The cord is now
agitated in all directions, so setting

up waves in a -number of planes, but
it will be observed that the cord
emerging from the first box is vibrat-
ing only in one plane. The box
having limited the multiple vibrations
of the cord to those in the vertical

One of the first
liguid cells used
in 1879.

plane, that is to say, the ‘vaves are
vertically polarised. This. vertically
polarised wave, you will see, is al-
lowed to pass through the second box
as its grating is also arranged verti-
cally.

The two boxes are then arranged
so as to have their gratings in a hori-
zontal plane and the same effect is
observed, the waves in this case being
horizontally polarised. The first box
is now arranged with its gratings in
a vertical plane, and the second box
with its grating in a horizontal plane.
The cord is agitated as before and
the first box allows only the vertical
waves to pass, and the second box
allows only the horizontal waves.
Therefore, none of the vibrations
originally imparted to the cord will
pass through, owing to the polaris-

Two more ligwid
cells made from a
glass cube (left) and
an inkpat (right)

ing planes of the two boxes being
opposed to one another.

The Nicol
Prism

Certain materials possess the pro-
perty of polarising light, one of the
most common being Iceland spar.
This material, however, is doubly re-
fracting, that is, it splits the light
into two rays; both of them polar-
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ised. Nicol produced a prism of Ice-
land spar so arranged that one of
these rays was internally reflected and
the other transmitted. If we take
one Nicol prism for the polariser and
pass through it a beam of light this
light is polarised in one direction.
We now take a second Nicol prism
called the analyser, place it in the
path of the polarised beam so that
its plane of polarisation is the same
as that of the polariser, and the spot
of light produced by the beam will
still be seen, If now we rotate the
second Nicol so that its plane of polar-
isation is at right angles to that of
the first Nicol, the light spot disap-
pears, as one would expect from our
cord and box analogy.

Having found out the nature of
polarised light, we are now in a posi-
tion to appreciate Kerr’s discoveries.

Kerr thought that the plane of
polarisation of certain substances
would be affected by the presence of
a strong electric field. In order to
investigate this, he conducted ex-
periments with various solid trans-
parent di-electrics, these researches
he published in the *‘‘ Philosophical
Magazine ’ for November, 1875.
The first di-electric study consisted of
a slab of glass. Here I will quote

“Kerr’s own description of this piece of

apparatus: ‘“ A piece of good plate
glass, $-in. thick is formed roughly
into a rectangular block 6 ins. long
and 2 ins. wide. Two holes, about

1/1oth of an inch wide, are drilled
into the block from the opposite ends
and they lie exactly as in continuation
of each other, in a line parallel to the
longest edge of the block, and mid-
way between opposite faces; and they
terminate in well-rounded bottoms at
the centre of the block, with a short
extent (}in. or less) of clear glass
between them.”” He then goes on
to say: ‘‘ The electricity is obtained
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from a Ruhmkorft’s induction appara-
tus, which gives a spark of twenty to
twenty-five centimetres. The di-
electric just described stands upon the
table close to the ‘¢ inductorium.’”
The block was mounted on two rods
of glass which acted as insulators,
and leads from the so-called ‘‘ induc-
torium "’ were inserted into the holes
drilled. The slab was then arranged
between two Nicol prisms acting as
polariser and analyser crossed, that
is to say, so arranged that no light
would be passed by them.

A source of light was placed in
front of the first Nicol, this source
being nowhere near as efficient as we
have for experimental work nowa-
days, consisting of an ordinary flat
paraffin flame. But, as Dr. Kerr re-
marks: ‘‘ It is exceedingly brilliant,”
so it doubtless served very well. The
induction coil was then switched on,
and so arranged that a strong elec-
tric field was present between the ex-
tremities of the two wires fixed into
the glass. The light then re-ap-
peared, showing conclusively that the
plane of polarisation had been rotated
by the electric field.

In his summary, Dr. Kerr made
these remarks:

* Faraday’s views as to the con-

stitution and function of di-elec-

trics apply here very aptly."’

*“ Contrary Electrisation rapidly
succeeding one another exert contrary
action of electric polarisation, but
conspiring actions of molecular ar-
rangement. They are therefore as
effective as a continued electrisation
in one direction; and a Ruhmkorff’s
coil is as effective as an electrical
inachine of equal strength.””

This discovery, although import-
ant, is not the identical phenomenon
that is employed for the control of
the light source in television, but
paved the way for his next discovery,
that a similar effect existed in liquids.

The Kerr
Cell

The cell used in this part of his
work was similar in construction to
the glass slab used in the former ex-
periments, but hollowed in the centre
to take liquid: The whole cell was
made liquid tight by the addition of
two sheets of glass clamped on each
side of the slab, the liquid being in-
troduced through the hole shown in
the top of the cell. A great variety of
liquids were tried by means of this
cell besides the volatile liquids such
as bi-sulphide of carbon and benzole,

a good many oils were tried, includ-
ing paraffin and kerosene, olive oil
and castor oil, and also turpentine.
He found that the presence of an
electric field on the liquid caused the
same rotation of polarisation as was
observed in connection with the ex-
periments on solids, but with one
very important difference, namely,
the absence of time lag, this being of
major importance in adopting the ap-
paratus for the control of a light
source for television reception.

Kerr sums up his results in these
words: ¢ Compared among them-
selves with reference to strength of
bi-refrigent action, the liquids appear
to be very unequal; carbon di-sul-
phide is strongest, paraffin and kero-
sene the weakest. Compared with
glass, they are much weaker insula-
tors—but if allowances be made for
this difference, I think that, for in-
tensity as well as purity of effects,
carbon di-sulphide is far superior to
glass.”’

I am now going to endeavour to
demonstrate this effect in Jiquids, but
using a modern type of Kerr cell in
which a number of plates are ar-
ranged with very small spacing in
nitro-benzene, and using for the
source of electricity a number of bat-
teries. The cell is arranged between
two crossed Nicols. The light source
is switched on, and you will observe
that no light is passed through the
Nicols and cell on to the screen—a
potential is applied across the cell
and it is immediately observed that a
light spot appears. Its intensity
varies with the amount of potential
that is applied to the cell.

It is interesting to notice one more
effect, that is, with the increase of
potential above a certain critical
value a colouration appears in the
transmitted light, this phenomenon
being known as the Kerr chromatic
effect.

Dr. Kerr recognised the necessity
for scrupulous cleanliness in these
experiments, and he refers several
times to the difficulty of keeping
cells clean and to the presence of dust
in the liquid, which tended to spoil
his results, in extreme cases the dust
forming a chain between the two con-
ductors.

The two effects so far described in
solids and liquids must not be con-
fused with another branch of Dr.
Kerr’s work which is known as the
‘“ Kerr Effect.”” This is in relation
to the effect of a magnetic field on a
beam of light and was published by
Kerr in May, 1877, two years after
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the publication of his: researches on
the effects already described. He
announces it in these words and des-
cribes it thus:

A New
Fact

‘ When plane polarised light is re-
flected regularly from the polished
face of an electro-magnet of either
polarity, the plane of polarisation is
turned through a sensible angle in a
direction contrary to the normal
direction of the magnetising current;
so that the true south-pole of a
polished iron electro-magnet turns
the plane of polarisation right-
handedly.”

In 18go, Dr. Kerr was elected to
the Fellowship of the Royal Society,
and received the Royal Medal for his
researches in 1898. In 1go1 he re-
tired and lived quietly until his death
in 1907, within a few months of his
great friend Lord Kelvin.

The Application of
the Kerr Cell to

Television

I have demonstrated that when a
potential is applied across a Kerr cell,
mounted between two crossed Nicols,
light is allowed to pass through the
whole system. The amount of light
being variable by varying the poten-
tial. Here then, we have a piece of
apparatus that will allow different
amounts of light to pass at will, in
other words, we have a light valve.

Now, if the incoming signal from
a television transmission is suitably
amplified and the resulting varying
potential is fed across a Kerr cell in
conjunction with a light source and
Nicols, the amount of light allowed
to pass will vary proportionally with
the strength of the incoming im-
pulses. If now. the fluctuating light
spot is focused on to a scanning
mechanism and from thence thrown
on to a screen, a reproduction of the
scene at the transmitting end will re-
sult.

The Kerr cell has been used for
showing pictures on a large screen.
Some of the members of this audi-
ence, no doubt, were present at the
Metropole Cinema in June, 1931,
when the Derby was televised and
projected on to the screen.

A three-zone method was em-
ployed, whereby at the transmitting
end the scene was split up into three
strips.  The impulses from each
strip being sent from Epsom to Lon-
don, utilising three pairs of telephone

(Continwed in third colsmn of rext page.)
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KFurther N

NQUIRIES that have been received
Iregarding the electron-coupled fre-

quency meter, which was described
in the July issue, has prompted the
following observations.

In operation care should be taken
that the coupling between the meter and
the receiver is kept quite loose—just
sufficient to give a comfortable FLeat
note with an incoming signal. If the
receiver is of the straight regenerative

otes on
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KFrequency Meters

By G2DV and GS5BJ.

scratch (particularly the filament sup-
ply), accuracy as good as that obtained
with the mains unit can be attained.
Operation as an electron-coupled
oscillator requires that the cathode (or
filament) be operated, from a radio-
frequency point of view, above base-
line. This can be achieved by feeding
the source of filament heating supply
through two H.F. chokes and taking
one end of the filament to the tap on

Rz HT+100 V.
Rj \Y] R3
| = f A battery operated screen-
Ca grid valve can be used as an
(s} R oscillator if the circuit
L4 s 4 constants are  carefully
T : worked out.
" i
: C
5T D )=
'LC S LT~
y o LT+
O
type, close coupling by means of a con- | the coil, as in the mains unit. There

denser will alter the tuning of the re-
ceiver appreciably. Disposition some
two or three feet from the aerial lead
and receiver will normally give a good
clean beat.

The receiver must »#ot be oscillating
when checking frequency, as three dif-
ferent beats can then be obtained—be-
tween the signal and receiver, signal
and frequency meter, and frequency
meter and receiver. With correct
operation, when the meter is tuned to
zero beat with the transmission being
received, the meter must obviously be
on the same frequency as the signal—
this should be clear to everyone.

Too much stress cannot be placed on
using the type of dial specified.  This
is quite free from backlash, and hand
pressure on the driving knob will not
affect the calibration by moving the
rotor of the condenser in relation to the
stator. By the same token, dials with
direct drive, admirable for other pur-
poses, are totally unsuited for precision
measurement work.

Battery

Operation.

Several inquiries were received as to
how the circuit may be adapted to bat-
tery operation. This is quite simple,
and providing batteries are kept up to

are, however, two big objections to this
procedure. A voltage drop due to the
resistance of the H.F. chokes would
necessitate the use of a four- or six-volt
accumulator and a rheostat, but the
most important consideration is the
variable efficiency of the H.F. chokes
throughout the wide tuning range. No
choke, and particularly a pie-wound
type, has constant efficiency throughout
the wave range covered.

This difficulty can be overcome by
feeding the L.T. negative through the
tap on L, and running a concentric
winding of the same gauge wire from
the bottom of the coil to the tap, the
L.T. positive connecting to this (see
diagram).  The bypass condenser C,
must be connected directly across the
corresponding pins on the coil holder.

Construction will follow that of the
mains version except that s-pin coil-
formers instead of 4-pin will be neces-
sary. The anode pin on the socket will
feed the L.T.+ side of the filament,
while the L.T. + feed from the accumu-
lator will connect to the centre pin. This

Our Policy
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precludes the use of the coil-centring
device, but this cannot be avoided.
Other components will remain as in the
July issue. Due to the absence of the
heavy cathode-heater capacity of a
mains valve across the lower portion of
the coil, it will be found that each coil
will tune to a slightly higher frequency
than with the mains version, but the
coverage will be substantially the same.

It will be noted that the L.T. supply
is switched together with the H.T., but

| due to the small amount of heat gener-

ated from a battery-type valve filament,
an accurate calibration may be taken
almost immediately after the meter is
switched on.

The diagram references are as fol-
lows :—

V, Mazda S.G.z15.

L, See table in July issue.

C, 100-mfd. microdenser (Eddystone).
C, .0003 mica (T.C.C.).

Ci-¢ .01 mica (T.C.C.).

R, 150,000 1-watt {Dubilier).

R; 50,000 1-watt (Dubilier).

R, 30,000 1-watt (Dubilier).

R, 20,000 1-watt (Dubilier).

S, S.P.5.T. on-off switch (Bulgin).

“The First Kerr Memorial
Lecture.”
(Continned from preceding page).

wires. At the ‘ Metropole >’ the im-
pulses were amplified and passed on
to three Kerr cell light valves, which
in turn were focused on to a mirror-
drum and thence projected on to the
screen.

It would seem that for high-defini-
tion television generally, the tendency
is for mechanical reception to be re-
placed by cathode-ray. There is,
however, still, I believe, a field for
the Kerr cell, particularly in large
screen reception.

I have traced the progress of Dr.
Kerr’s discovery, from its publication
in 1875 to its present form in 1935,
and we will agree that he would be
delighted if he could see the uses to
which it has been put. The prophecy
which he uttered sixty years ago has
been fulfilled. In closing I thank Mr.
Parr and Mr. Maybank for the great
help they have given me in preparing
this lecture.
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A Midget-valve Head Amplifier

N the September issue was described
Ia single-valve R.C. coupled micro-

phone amplifier which I have been
using with a transverse current type of
microphone. Several amateurs have
approached me atout a design of a pre-
amplifier that could be built on similar

By Malcolm Harvey

multi-purpose primary giving ratios of
30, 40, 5o and 6o-1. In series with this
primary is a 10-volt wet cell for ener-
gising the microphone. In the second-
ary circuit of this transformer is a high-
frequency choke between one end of
the winding and the grid of the first

Metal l
Box / 1mfd.

-+

INPUT

50,0008

100,000}

OUTPUT

N

1/30

o
pull

%moon

A

Ef

Lﬁ'
av. [+

| 1 mf'd}

=y
@

Fig. 2.—The widget valves used ix this amplifier are quite free from noise and microphony even at
maximum arode potential.

lines so as to boost the output from the
low output types of microphone.

Although the unit to be described may
appear to be comparatively simple, it
has taken some weeks to make it com-
pletely trouble-free and suitable for
general construction.

Trouble such as hum pick-up from the
transmitter, valve microphony, insta-
bility, noise-level, etc., are only some

of the difficulties that had to be over- |

come.

The amplifier in its present state is so
stable and fool-proof that it can be
linked up to almost any type of speech
amplifier through either a long line
without step-down transformer or close
to the actual grid of the amplifier. In
the former case no difficulty is experi-
enced due to instability, while in the
latter, owing to the special metal used,
hum pick-up is negligible.

The external appearance of the am-
plifier can be seen from Fig. 1, where
the left-hand set of terminals are top,
grid input, middle, negative input, bot-
tom, common earth. The lever switch
in the centre operates on both L.T. and
microphone  battery  simultaneously
while the knob beneath the switch is
the L.F. gain control.
terminals are—top, positive output—
and bottom, negative output.

Fig. 2 gives a comprehensive idea as
to the circuit arrangements. The input
from the microphone is fed into a spe-

cial Eddystone transformer having a |

amplifying valve. Note how the other
side of the secondary goes back to H.T.
negative and not to the chassis.

R.C. coupling is used between the
first and second valves. In the anode
circuit of the first XD triode is a 50,000-
ohm resistance followed by a 25,000-
ohm resistance for decoupling. The
coupling condenser is a .o1-mfd. which
feeds into a .25-megohm potentiometer,

i

second stage is a 50,000-ohm resistance
without decoupling. A .o3-mfd. con-
denser is in the output circuit and is
coupled indirectly to the input of the
following speech amplifier.

A 1,000-0hm resistance between H.T.
negative and L.T. negative is by-passed
by a 1-mfd. condenser and provides
automatic grid bias for the two valves.
As these valves are of identical charac-
teristics the Lias required is approxi-
mately the same even though the first
is operating with the lower anode
potential.

The dial light across the L.T. sup-
ply is of the 2-volt .o6-ampere type, as
are the two XD valves, so that the total
filament consumption of the entire am-
plifier is only .18 ampere. As the
anode consumption is only 3 milliamps
running costs are negligible.

This amplifier used with a very low
output microphone increases the gain
so much that faint sounds inaudible to
the human ear, can be picked up and
transmitted. This may sound rather a
tall claim, but in actual fact sounds
such as birds whistling and clocks tick-
ing which normally could not be heard
were transmitted.

Another point which is of great value
is the gain control which enables the
amplifier to be used with any type of
microphone, irrespective whether it is
of the low- or high-output type.

Construction

Construction is very easy providing
it is done in the proper sequence. First
of all the case. This i{s made of zinc
for two reasons. Connections can be

Fig. 1.—1In the centre is
the master switch which cuts
off the two power supplies.
The gain control is under-
neath the switch.

The last two |
I which is used as a combined grid leak

and L.F. gain control. A 100,000-0hm
grid stopper to prevent leakage of H.F.
is in series with the slider of this gain
control and the grid of the second
triode. The anode impedance in the
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| soldered directly to it and it is easy to
work. The case measures 14 ins. long,
8 ins. deep by 74 ins. in height and is
built up of ten pieces of zinc, all sol-

dered together. The actual box can be
obtained ready-made.
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A wooden baseboard 11 ins. by 4} ins.
is required to take the components for
the actual amplifier, but more about
this later. First of all drill the five
holes on the front of the panel to take
the Belling-Lee terminals, then cut the
hole for the lever switch and dial light

ll"ml’ill"lﬂlll'lll’mﬂ GIEalieicel

3

and drill another hole for the volume
control. Then mount the components
on the baseboard as can be seen from
Fig. 3.

All resistances are Ferranti synthetic,
which are in this instance more satis-
factory than the usual wire-wound type
for as all the resistances are inter-linked
the amplifier would not be too rigid un-
less some means of anchoring were
devised.

Wire up the entire amplifier with the
exception of the panel contacts. Then
put three wires on to the gain control,
one on to the earth terminal, one on to
the negative input and one on to the
positive input. Join up the five flexi-
ble battery leads and then put the am-
plifier chassis into the case and bolt it
to the bottom with two small counter-

| screwed to 1he

is the special input transformer. On
the left-hand side of this are four ter-
minals. The first, the one nearest the
panel, gives 30-1 ratio, the second 4o0-1,
the third so-1, and the fourth 6o0-1. The
common tapping for this primary is
lthe centre terminal on the right-hand

Fig. 4.—This gives a
good idea as to the
layout of the com-
porents and the dry
and wet batteries.

N e

\]_l_tuunnr_v_c_g{‘

side. It is merely a matter of select-
ing the required ratio to give the cor-

Fig. 3.—Befere
building  these
components

should be

wood baseboard.

| rect amount of step-up to suit your own
microphone.

Conde?‘soer
Microphone )
/ 01 XD 20051
006
g ,
-_T—‘l g 50 Fig. s.—When a condenser
g or crystal microphone is
8 g used this is the type of cir-
g HT- cuit that showld be em-
3«?;1 5 g - v ployed. It can be built in the
g 0 same way.
: Vi
ki g | =
¢ 5 O—>
Case ¢
—?—-/ 1 ] 300,000 {1 \] HT+ 150V,

sunk bolts. The gain control can then
be wired up, four connections made to
the switch, three to the dial light, and
all of the terminals, with the exception
of the negative output which automati-
cally makes contact to the case. One
special point, the Belling-Lee terminals
should all make contact with the case
with the exception of positive input and
positive output.

On the left-hand side of the amplifier

As regards microphony the Hivac
valves chosen are absolutely perfect in
this respect. Even with maximum
gain and maximum anode potential,
there is absolutely no trace of noise or
howl. The Ferranti resistances are also
quiet in operation so that no back-
ground noise will be experienced.

Another point to remember is that the
coupling condensers in the R.C. stages
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COMPONENTS FOR HEAD
AMPLIFIER

CABINET AND CHASSIS.

1—Soft iron to specnﬁcauon (Peto-Scott).

CONDENSERS, FIXE

2—1-mfd. type BB (Dubxher)

1~—.05-mfd. type B775 (Dubilier).

1—.01-mfd. type B775 (Dub:her)

CHOKE, HIGH-FREQUE

x—Recelvmg type CHN (Raymart)

HOLDERS, VALVE

2—VH3o0 (Bulgm)

PLUGS, TERMINALS, ETC.

2—Heavy duty spade terminals, r red 1 black
(Clix).

4—Wander plugs marked H.T. neg., H.T. pos,,
1 red, I black (Clix).

5—Insulated terminals type B marked Input neg.,
Input Pos., Output neg., Output pos. and
Earth (Belling Lee).

RESISTANCES, FIXED.

2—50,000-chm. type GH5 (Ferranti).

1—-25,000-ohm. type GH5 (Ferranti).

1—100,000-chm. type GH5 (Ferranti).

1—1,000-ohm type GH1 (Ferranti).

RESISTANCE. VARIABLE.

1—250,000-ohm. (Erie).

SUNDRIES.

1—Dial Light type Dg plus B206 bulb (Bulgin).

SWITCH

1—Lever type two pole 1.1 (Wearite).

TRANSFOR!

1—type 1035 (Eddystone)

MICROPHONE BATTERY

I—1I0- volt wet cell (Exide).

VALV

z—type XD {Hivac).

are of the Dubilier mica type and it is
important that these condensers be used.

The 10-volt H.T. accumulator used
for energising the microphone is a good
investment. If two of these are pur-
chased one can always be kept ready
charged so that the amplifier will not
fail in use. Fig. 4 gives quite a good
idea of the layout and the way in which
the three sources of supply have been
fitted. Constructors should adhere to
this component layout.

Readers who wish to use the conden-
ser type of microphone will have to
make slight modifications to the input
stage of this circuit. Fig. 5 shows
what alterations are necessary.  The
input transformer cannot be used while
the first anode resistance has a value
of 10 megohms, The remaining resist-
ance values are also unusual; but the
circuit does give extremely fine quality
with reasonable stage gain. This cir-
cuit can be used in place of the cne
shown in Fig. 2, while the layout can
remain fundamentally similar.
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This article is published in response to a number of requests for a permanent record of the information given on
Kerr cell design. It explains how the electrode dimensions of cells for various uses can be calculated.

OR the purpose of rapid calcu-

F lation of the electrode dimensions

for a Kerr cell, whatever the use

to which the cell is put, it is very con-

venient to résort to the nomographic
method.

We give here the required nomo-

The electrode gap d is in mms. The
electrode length in ems. If it is
necessary to use the diverging plate
type of electrodes then ab is substi-
tuted for d?, a is the gap at the centre
and b is the gap at the ends of the
electrodes, both in mms.

curve  for  first

working slope.

MalTass

Fig 1.—Intensity

From the curve of Fig. 1 we note
that the control voltage V. is roughly
.3 of the maximum voltage; this
eliminates working on the initial bend
of the characteristic. The bias volt-
age is 707 Vmax. Therefore, to ob-
tain the control voltage from the
maximum voltage it is necessary only
to multiply by the factor o.3.

From the curves of Fig. 2 we ob-
tain the nomograph of Fig. 3. This
nomograph gives both the maximum
voltage and the control voltage for a
given electrode gap or electrode
length. To use, simply place a
straight edge to intersect the left-
hand line at a given electrode gap,
which is in mms., and to intersect the
right-hand line at a given electrode
length, which is in cms. Then the
intersection of the straight edge with
the centre line gives the required
voltage for operation of the cell. On
the left-hand side of the centre line
we have the maximum voltages and
on the right-hand side of this line we
are given the control voltages. For
example, taking an electrode gap of
1 mm. and an electrode length of 3
cms. we find that the maximum volt-

graphs for the calculations respecting
the operation of the cell on the first
slope of the intensity curve and also
for the operation of the cell with half-
wave electrical bias.

For operation on the first slope we
examine the curve of Fig. 1. The
maximum voltage, or the peak volt-
age, is obtained from the Kerr equa-
tion.

by putting ¢ = 4. If B, the Kerr
constant, is put = 20 x 10~° then the
expression yields
Vimax V1 = 4750d.
If we now take the logs of these
terms we have
log V +% log l=log 4750+log d

the graph of which is a straight line
as given in Fig. 2. In this graph
double log paper is used so that the
co-ordinates read off the voltages
against the electrode lengths for a
number of different electrode gaps.

1t
T

Fig. 2. —Curves

Jor operation on

=225

first slope.  The

20

numerals  on  the

right-hand side refer

1o the electrode gap.

Viax IN KILOVOLTS
V¢ IN KILOYOLTS23

N

39
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ELECTRODE LENGTH IN CMS
OPERATING ON FIRST SLOPE
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T8
Fig. 4.—Cell operation HHH H
. with balf-wave electrical AH
bias. The cell is given L
2 a forward bias of Vb : H
and an optical compen- e masesas
S sation of quarter waye- HHHH
- length. S
1 - o & e i S
- : e 1 i B
138 ar s T
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+ e
SOBO <
-+ o 1000
10000 * 3000
Vum Ve )= e
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5
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Fig. 3.—Nomograph for operation on first slope. T 2000
Electrode Jength on right-band scale in centimetres. [~ 400
Electrode gap on left-band scale in millimetres. ‘l { -
-
= -3 3000 T
age is 2,750 volts, at the same time A A 1°
the control voltage is 825 volts. B ) :
It is now the practice to operate - e
the cell with half-wave electrical bias, fr
as shown in the curve of Fig. 3. The  Fy 6 Nomograph 5000 _:‘; 3
maximum voltage is now found by  foroperation with balf- T
putting = 3/4 in the Kerr expres-  wave bias. Electrode 6003
sion; thus we have length on  right-hand T 5
— scale in  centimetres.
) Viax #/1 = 5800d. . Electrode gap on lft- =,
Taking the logs and plotting the band scale in milli- = I
curves as before, we have in Fig. 3 (Fi ”’”"’“-t 1
the means of obtaining the maximum . g e page.) e
voltage for given electrode lengths. i
As before, each curve corresponds to L " -
a particular value of the electrode I e 4 §—
gap- .
To obtain the control volts we ex- e
amine the difference between the bias this manner of operation. As before age and the right-hand side
volts V, and the maximum volts the right-hand scale gives the elec- gives the control voltages.
Vomsx 5 the former is obtained by trode lengths in cms.; the left-hand These nomographs have e
putting ¢ = 4 and the latter by put- scale gives the electrode gap in mms. been drawn well within the
ting ¢ = 3/4, the difference being and the centre scale gives the re- scope of electrode dimen-
equal to 0.18 V.. quired voltages. The left-hand side sions, and it will be obvious
Fig. 6 shows the nomograph for of this scale gives the maximum volt- on referring to them that the 3

40
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best method of operating the cell is to do so with half-
wave electrical bias. In this case it is, of course,
essential to insert a compensating quarter-wave plate.

>

w

it i

] ? 3 4 5 L] T L]

ELECTRODE LENGTH IN CMS
OPERATING WiTH /2 81AS

Fig. 5.—Curves for operation with half-wave bias. The numerals
on the right-hand side refer to the electrode gap.

CATHODE-RAY TUBE
NOMENCLATURE

With the increasing use of cathode-ray tubes a large number
of technical terms are being introduced into the literature
of the subject. This article, abstracted from the Proceedings
of the Institute of Radio Engineers, gives a summary of the
various definitions and terms used in America in estimating
the performance of a tube. It is probable that similar
definitions will be standardised in this country.

HE efficiency of a tube can be considered both
T with reference to the ‘‘ gun ’ and to the fluor-

escent screen. The term ‘‘ gun ' is understood
to comprise all the electrodes which contribute to the
production and focusing of the beam. The *‘ gun ”
is considered perfectly efficient when all the electrodes
produced by the cathode reach the fluorescent screen.
The ‘‘ gun ' efficiency is therefore the ratio of the
electron current leaving the cathode to the electron
content of the beam arriving at the screen. This latter
is usually referred to as the beam current.

The screen efficiency can be expressed in many
forms. The most generally used rating is the screen
luminous efficiency which is a measure of the ability
of the screen to convert electron energy into visible
radiation. Since the unit of visible radiation is the
lumen the efficiency can be expressed in lumens per
watt. An alternative is candle-power per watt. This
unit, however, does not take account of the actinic
value of the radiation from the screen, and it is there-
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fore desirable for photographic purposes to measure
the actinic efficiency.

Characteristics

The characteristics of the electrode system approxi-
mate closely to those of the ordinary thermionic valve
and therefore do not require special consideration.
There are also the characteristics of the screen itself
such as the spectral characteristic which gives the re-
lation between the radiant energy per individual wave-
length at each wavelength of the spectrum.

This is generally shown in the form of a curve giving
relative radiant energy against wavelength of the
spectrum in Angstroms.

Of special importance is the persistence character-
istic which gives the brilliance of the light emitted by
the screen after a given interval from the initial ex-
citation. This is sometimes known as the decay
characteristic or curve of afterglow. The brilliance is
usually expressed as a percentage of the initial bril-
liance (taken as 100).

Luminescence

It is pointed out that there are various terms to
describe luminescence and that it is advisable to distin-
guish between them to avoid confusion. The terms
used are:

Fluorescence.—The luminescence emitted by a fluor-
escent substance during excitation: in the cathode-ray
tube the actual radiation during the time the beam is
impinging on the screen.

Phosphorescence.—The luminescence emitted after
the stimulus has been removed. In the tube this gives
the ‘‘ afterglow.”

Luminescence.—The general term which covers all
forms of visible radiation from a substance. The fol-
lowing are the main classes into which luminescence
can be divided:

Cando-luminescence ~ Luminosity of incandescent
solids.

Photo-luminescence Created by exposure to radia-
tion.

Chemi-luminescence The luminescence of chemical
reactions.

Electro-luminescence
Bio-luminescence
Tribo-luminescence

The luminosity of ionised gas.
Emitted by living organisms.
Created by the disruption of
crystals.
Radio-luminescence Excited by radio-activity.
It is also proposed that the screen material which
is excited by the electron beam be called a phosphor.

Luminescent
Spot

Defocus is any condition of the luminous spot other
than optimum in shape and size.

Spot size may be measured under various conditions,
and is commonly given in terms of spot diameter or
of line width.

Apparent Spot Size. When the spot size is mea-
sured from photographic records the resultant spot
size is not necessarily the true spot size but is affected
by length of exposure, etc.

Distortion

Distortion of the pattern should be expressed in per-
(Contirued in third columm of next page.)
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Accurate Inductance
Measurement

Amateurs often find trouble in checking the inductance of low-frequency choke under actual working
conditions. This article shows how it can be done in a simple way.

HE inductance of iron-cored low-

I frequency chokes is largely de-
pendent on the working condi-

tions under which the choke is to be
used. It is quite well known that the
inductance of a choke can only be given
for one specific current flow, not con-
sidering, of course, some of the special
so-called constant inductance chokes.
It is not quite so well known that an

mA (AL)

Decade Box

e
AL

=—Chokes Under Tesi—

This_unit can be made up_in a metal container with
W he power supply in a separate container.

applied A.C. voltage also effects choke
inductance.

Copper resistance of a choke 1is
usually small as compared with its in-
ductive reactance so that for most pur-
poses it can be neglected. The core
losses, however, are wusually large
enough to show a marked difference be-
tween the current inductance and the
actual inductance.

Core losses consist of eddy currents
circulating within the molecules of iron
and around the paths set up -by the
magnetic lines of force. . Hysteresis
losses are due to the tendency of iron
when magnetised to hold its magnetic
polarity and so reluctantly reverse the
polarity as the current reverses in phase.

In well-designed smoothing chokes
laminated iron reduces eddy currents
and special alloys having the least re-
luctance magnetically, reduce hyster-
esis losses, which accounts for the dif-
ference in cost between an efficient well-
designed choke and some of the cheap

ones. Many amateurs have wanted
some reasonably simple inductance
measuring circuit. Fig. 1 illustrates

the method employed to calculate the
inductance of iron-cored coils or chokes
under conditions which approximate the
normal working operations.

Two identical chokes are measured

at once, while batteries are used to
give any voltage between 2 and 200 to
provide the D.C. current flowing
through the choke.

Resistance R is a non-inductive re-
sistance box which can be obtained from
many -surplus stores. An A.C. com-
ponent is supplied through a 10-mfd.
paper condenser, which, incidentally,
should have a power factor of less than

. one-quarter of one per cent.

Measurements are then made with a
conventional valve-voltmeter, such as
has been described in previous issues.
Of course, the frequency of A.C. sup-
plied is equivalent to the ripple fre-
quency of a full-wave valve rectifier or
100 cycles for the average choke used
on a so-cycle power supply.

The simple method of calculation is
with a vector diagram, shown in Fig.
2, where a distance of }in. equals 1
volt. With a compass the length equi-
valent to the three voltages Ei, Ez,
E3 are plotted as shown. The acute
angle formed by E1 and an extension
of E2 is measured with a protractor and

Es
Eq 0

e \

In this vector diagram } in. is equal to one volt.

tecorded in degrees. From the table
of sines the sign of the acute angle is de-
termined. The formula for actual induct-

R(in ohms) E,
ance is L = ————_ sin 9,

~fE,
where f is the frequency of the alter-

nator and R is the resistance of the
standard.
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This method of inductance measure-
ment is very accurate and will suit
most interested amateurs, but here is
another method more suitable for quick
testing measurement. After the actual
inductance of the choke is determined
it is substituted as the known value K
in a Wheatstone Bridge as in Fig. 3,
after which subsequent chokes are
matched to the standard of the same
type on the bridge. According to

| British makers this is the most accurate

method of rapidly testing a large num-
ber of inductances of the same type.

It is possible to make comparative
measurements of chokes, of unknown
or gquestionable inductance rating with
the aid of a Wheatstone Bridge, de-
signed for condenser and capacity leak-
age. However, results will not be as
accurate as the equivalent method
shown in Fig. 3.

The difference in air gaps of various
chokes makes their performance under

2 o
|
P
X | K
This is the comventional bridge used for capacity
lests.

this load quite different from their low-
load characteristics, showing that to
obtain accurate figures chokes must be
tested as they are to be used.

“ Cathode-Ray Tube Nomenclature
(Continued from preceding page.)

centage or the ratio of the actual pat-
tern to the optimum condition. For
example, when the amplitude pattern
distortion is measured, the amplitude
of the trace due to the applied volt-
age is measured in a given direction
over each portion of the screen.

Then the amplitude distortion of
the tube is determined by the percen-
tage change in amplitude response of
the tube at each portion with respect
to the response with the trace in the
centre.
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By L. E. Q. Walker

HIGH-DEFINITION AMPLIFIERS

The preceding article of this series of which this is the fourth appeared in the November, 1935, issue.
The articles are a complete survey of the theory of high-definition amplifier design.

N the preceding part of this article we have seen
I how the performance of a resistance-coupled ampli-

fier is modified both at the high-frequency and low-
frequency end of the spectrum due to the presence of
certain reactive components in the coupling elements
between valves. We have considered how the loss of
amplification at the low-frequency end of the spectrum
can be corrected by means of inserting a condenser in
series with the anode feed resistance giving a circuit
diagram as shown in Fig. 24, the insertion of the re-
sistance R’ being rendered necessary on account of the

= =
2 3
3 43 5
o a (=)
E
i o 1
\
HT4 B HT+ 6B
Fig. 24.—Correction at low  Fig. 25.—~Low frequency cor-

Sfrequencies by means of condenser

rection by means of condenser in
in anode circuit.

grid circuit.

fact that H.T. has to be provided to the anode of the
first valve. We have also seen that the effect of the
condenser C, is to modify the low-frequency perform-
ance of the amplifier by raising the stage amplification
at the low-frequency end of the spectrum, in accordance
with correction factors such as are given in Fig. 22.

The corresponding condenser need not be applied in
series with the anode feed resistance; it may be con-
nected in series with the grid coupling resistance as
shown in Fig. 25. In either case, the added conden-
ser and its by-passing resistance can be made to fulfil
two purposes, that of correction and that of providing
a suitable decoupling circuit.

Before proceeding with more practical details we
must next investigate the high-frequency performance
of the amplifier. It has been shown that high-frequency
loss is given theoretically by the relation (11)

nEg
Egz -

1 -t

tjwCip

or by its equivalent (11a).
(11) may be put into an analogous form to (10) by
suitable factorisation, and we may write

pEg
Eg, = -

R R+4p
where the first bracketed term in the denominator gives

the normal stage gain and the second the drop in stage
gain with increasing frequency.

43

Just as in the case of low-frequency correction we
raised the low-frequency end of the amplification-fre-
quency characteristic by inserting a condenser in series
with either the anode feed resistance or the grid resist-
ance, SO0 we can correct to a certain extent for high-
frequency loss by including an inductive element in the
same circuits.

In this case, therefore, we have as our revised circuit
(in the case of the correcting element being applied
in the anode circuit) that shown in Fig. 26.

Where R is the normal anode feed resistance

L is the inductance for high-frequency correc-
tion
C is the capacity for low-frequency correction
R, is the by-pass resistance.
C. is the distributed capacity of the various
coupling elements to earth.
From the high-frequency point of view we can neglect
C, C; and R, and, providing R, > > R, we can also
neglect R,.  Our simplified circuit for analysis is,
therefore, as shown in Fig. 27.
For this network, in place of Equation (11), we have

rEg
Elg, = - ———
4 :
14+ ———— 4 juC,
R + joL
AT
R ?
e T S i T
L =2c, Ry Egp =C; Ege
,«Eg1 kg L
T ‘“’ ,

Fig. 26.—High and low frequency  Fig.
correction by means of inductance
and capacity in anode circuit.

z7.—Simp/i£ed circuit
equivalent to Fig. 26.

and for the ratio of corrected to uncorrected stage gain
(R + p)* + «*Cy*p°R?

JRZ + wil?
R2? (R + p — 0®C,Lp)? + (wL + wCpR)?
which we may write, more simply,

J

elp

(x + wz-az) ((x + b)? 4+ w?c?
—— e
(r +b — w® ca)2 + (wa + wc)?

b
TR
) ]
b_R
C=C1p
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and where the term under the radical represents the
modulus of the ratio, and ej¢ the phase relationship.
This expression is, unfortunately, not very easy to
deal with. We may neglect for the moment the phase
term and confine ourselves to the expression under the
root sign. Plotted against frequency the general shape

[

Value of Correchion Faclor
N\
AN
b, §

-2 L, 4 B GTBI0 20 30 4% 50070000000 20°0
Relalive Scale of Freauency———=—

Fig. 28.—Form of correction factor obtained by putting inductance
in anode circuit.

of the curve is shown in Fig. 28. It tends to unity for
small and large values of » or frequency, and attains a
maximum for
1+b
Wr~ S —
ca
R 4+

C,eL
the value of this maximum being

Jz(x +6) + c/a+ (1 + b) ajc

c/a + afc + 2

7
e —————
5 - i
58 =t
£ \
: X
E
<3
Ze
(7]
-t
]
1
3000 10,000 20,000 50,000 1003000 f'm,ooo 300000 1,000,000

Frequency ——————

Fig. 29.—Typical corrected and uncorrected frequency characteristic

This last expression then is the maximum factor by
which we can multiply our frequency characteristic
ordinate, and the frequency of this maximum correc-
wr
tion will be, of course —
2r

Taking a numerical example, let R = 6 x 10* ohms,
p'= 3 % 10" ohms, whenceb = }. Letc = C,p = 10~°

whence C, = .oooo3 ufds., and let a = — = 107",
R
whence L = 6o millihenrys.
3/2

12

Then or*

= 1.33 X 10"
10~
wr = 1.16 x 10°
or 1.16 x 10°

6/2 + 1 + 9/4
(14) becomes _— = 1.23
an  ag 2

and this is the factor by which we have to multiply the
ordinate of the frequency characteristic at the frequency
fr. A typical curve of the results obtained from this
method of correction is shown in Fig. 29 where the
above figures have been used. It will be observed that
the amount of correction obtained is such that, allowing
for a drop of 2z dB, sensibly linear amplification is ex-
tended from approximately 100,000 cycles/sec. uncor-
rected to approximately 200,000 cycles/sec. corrected.

Obviously, from the form of (14), we can increase the
value of the maximum correction factor by increasing
b. This is to be expected as, if we refer to Fig. 27,
we see that the smaller R becomes, the higher becomes
the Q value of the parallel resonant circuit formed of
R L and C, and the larger p is, the less damping is
present in the circuit consisting of p and the generator
#E.1, which is effectively across the resonant circuit.
Incidentally, the higher b is made, the greater will be
the value of f_ if the product ca is kept constant.

As an aid in calculating such correcting circuits, the
value of the expression (14) is plotted for different

c
values of b assuming — = 1.
a
6
3 /
>
&4
&
g
’; 3
5
o
= 2
3
x
=
g1
3
0 1 2 3 4 3 & w 8 9 10

Fig. 30.—Values of (14) for varying b.

Applying the results to a practical case let us suppose
that we have our amplification-frequency characteristic
which indicates that at a frequency corresponding to
o’ = 10" (i.e., f = 159,000 cycles per second) we need
to apply a correction factor of 2.5. From Fig. 30 we
see that for this, b must equal 3.

(Continued at foot of page 46)
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The Short-wave Radio World

Push-pull Parallel
Final Amplifier

ﬁ N economical solution to high-

power phone work is to use
push-pull parallel output
valves as shown below.
frequency amplifier

The radio-

can be driven

by either a push-pull or single ended

driver with link coupling. According

to Radio, four 75-watt oscillators can

be run at approximately 400 watts while

the additional inter-electrode capacity

is so small compared with other losses
that it can be ignored.

This circuit originally gave trouble
in the form of a four-metre parasitic
oscillation, when output was increased
to optimum value. A small radio-fre-
quecy choke consisting of ten turns of
24-gauge wire on a } in. diameter for-
mer and shunted by a 4o00-ohm resist-
ance completely stopped this effect.
This choke and resistance can be seen
connected in series with one end of the
grid input coil and the top pair of grid
insulators. Actually this was done be-

cause one grid leak happened to be
longer than the other, due to component

A Review of the most Impor-
tant Features of the World’s

Short-wave Literature.

A Precision
Condenser Tester

As an invaluable aid to the service
man, experimenter and radio service
man, in detecting leaking, shorting,
open, off-capacity, and intermittent de-
fects in condensers, this analyser should
prove of interest. It will quickly de-
termine the quality of all paper, elec-
trolytic and mica condensers.

The capacity range extends from 2o-
micro-microfarads to 7o microfarads,
and is read directly after
visible balance of the

which improves bkalance when testing
high-power-factor electrolytic conden-
sers.

An A.C. voltage source for the bridge
is obtained from a potentiometer across
the first secondary. The detecting
arms of the bridge are connected to the
control grid and cathode of the first
valve.

The detector arrangement, including
neon lamp Ni, has the advantage over
the phone detector often used with
bridges in that there is no loss of sen-
sitivity at go cycles. With a phone de-
tector the discrimination of ordinary
phones and the well known loss of sen-
sitivity of the human ear at low fre-
quencies makes it difficult to obtain a
good balance.

The leakage tester consists of a

bridge circuit which is

To Moduiator N.C.

The main aduanlfige of this system is that four small valves can

be ssed up instead of buying two high-power valves.

disadvantages up to 7 Me.

layout, so that a choke was connected
in series with a long lead.

Cut-off bias was obtained by means
of a high-voltage BCL H.T. mains unit,
while cathode bias was obtained by
means of a 6oo-ohm 200-watt resistance
in the centre tap lead to the filament.
This was shunted with an §-mfd. capa-
city.

Since this unit is for phone operation
only a small R.F. driver is necessary,
actually one that will supply 15 or 20
watts for grid excitation. This circuit
is adaptable to English conditions by
merely reducing the H.T. and bias
feeds and using valves of small watt-
age. It should be very interesting to
low-power stations who may have
several small valves of similar types
which are not large enough for single
ended working.

obtained by the indica- TTTTT A, Neon Currert l"d'ta'or@j
tion of a thermionically ! Domeins fiz
controlled neon glow Vi o /5 5y oI
lamp. This is more Ko T A Cog
convenient and much e I 3 S N R o
more accurate than the ] 4+ 4 2
———T ] Ee
= -
Rx _Cs
- C4
Cq R4 [
Va
52
1 243 1
2 R &
XX Y0
C, Ce Cs’
i Sec.2
) 30

+3000V,,350 mA

There are no

1 "

Not every amateur will require a tester of this type but to the serious
experimenter it will prove invaluable.

use of headphones for finding the null
point.

The use of this analyser for testing
the dielectric resistance of cables, insu-
lators, and between transformer wind-
ings, in addition to power pack indica-
tion should interest the laboratory
worker. This tester is a combination
of two devices, capacity bridge and
direct current leakage tester.

The capacity bridge is made up of
the usual four arms; two resistors the
ratios of which are varied by adjusting
the controls Si, the other two being
condensers, a standard and an un-
known.  The instrument is provided
with three standards selected by the
switch Sz and corresponding to the
three calibration scales of the instru-
ment. At position 4 1esistance Rz is in
series with a high-capacity standard

45

source of D.C. voltage provided by
No. 2 secondary and the rectifying
‘'valve V2, Nz being used as a current
indicator. The voltage required for
condensers of various ratings is ob-
tained by the proper setting of R2. The
full technical data can be obtained from
Radiocraft.

Light-beam
Telephone

The transmissions of signals between
two points by means of a light beam has
been successfully demonstrated during
the past few years. The original low-
frequency speech signal is, of course,
in the form of air displacement which
has to be converted into electrical
energy, so that it can be amplified as
required. The second stage is the
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most difficult one, that is, converting
the electrical energy into light energy
of varying intensity which must vary
exactly as the wave-form of the radio
signal. Once this has been accom-
plished the modulated light beam can be
directed by means of lenses « nd mirrors,

quite satisfactorily. It consists of two
type 53 valves, which actually are four
valves in two envelopes.
class A driver used to operate the
second valve as a class B amplifier. The
important feature of the circuit, as
shown in Fig. 3, is the circuit of the

First 1s a |

JANUARY, 1936

test purposes a gramophone pick-up of
500-ohm impedance is suitable for use
in the primary of Ji1. As a 1esult of a
series of tests with neon and argon
lamps ranging from 3 watts to .5 watt,
it is noticed that the i-watt type of
neon, sold as indicators, gave good

1Watt

In puj.]a/ck,

= Neon

A.C.

AAAAAAAAA-

4

To Amplifler —j
o =

Plano or Double.-
convex Lenses

Fundamentally .the circuit

Sfollows normal radio prac-

tice but the two valves are

of the mains operated class
B yype.

the distance covered only being limited
by the optical range.

A photo-electric cell or similar
light sensitive device can be placed in
the path of the beam, the light energy

~being converted back into varying
values of current.

The major problem in such a series
of conversions is to avoid distortion of
the original signal. A circuit has been
evolved that carries out these operations

output network which couples the re-
ceiver to the neon lamp. This network
is designed, of course, for driving a
discharge tube. Other methods of
modulating a light source, such as
mechanical light valves, require a dif-
ferent type of circuit.

The transmitter can be built as a
single unit providing proper precau-
tions are taken to shield the input trans-
former from the power supply. For

quality with ample volume. This lamp
is mounted horizontally in a small spot-
light housing.

The glow discharge when properly
connected in this type of lamp is be-
tween the outside spiral and the plate.
This gives the effect of concentrated
light in a circle, which is desirable from
an optical point of view. Full data on
this apparatus can be obtained from
Radio News.

“The Design of High-definition Amplifiers”’
( Continned from page 44.)

was deduced from the shape of the amplification-fre-

quency characteristic, which, in turn, was derived with

1+b 1+b pRLIAl e ees
3 __ gl L -— — 4
Now o’ = 10'? = = = v [T i e "
ca C.Lb 3C.L e |
Henee, Cflb = 1,33 x to=1 5 ol em Sl || (15) b i {la
Also, we know that P 2 R =1|-= E
21
c Cl 14 R i- L i b—l i [
— = Ta T Te i
a L = - = - »; 7L
(e 1 3 Fig. 33.  Bye-pass capacities. Fig. 33. -Diagram of
H B = existing in stage of resistance single stage of A‘I.a‘rmm
EICE _Ij = R T capacity amplification. television amplifier.
P p

since R =p [

The value of , is fixed by the valve we are using.

Let us say it is 10° ohms.
1
Then — = 3 x 10~

(16)

a particular value of C,. This value is not, in all prob-
ability, the same as the C, obtained from (13) and (17).

(To be continued)

TELEVISION SOCIETY : NEXT MEETING

From (15) and (17) we have at once
.oo002 pfd.
L = .066 hy.
and from (16) knowing p we have
= 33,0000.
We can thus easily design our correcting network.
One point, however, must be borne in mind. Our sup-
position that a correction factor of 2.5 was necessary
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On January 15, at 7 p.m., at University College,
Gower Street, W.C., a lecture will be given by R. R.
Poole, B.Sc., entitled :—

‘“ Measuring, and Measurement Instruments for Tele-
vision.”’

Readers may obtain tickets for admission on applica-
tion to the Business Secretary, Television Society, 25
Lisburne Road, Hampstead, N.W .3.
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TELEVISION TRANSMITTER

MATEURS who are carrying
Aout transmission experiments
will be interested in the gear

shown by the accompanying photo-
This, of course, is intended

graphs.

obvious that the apparatus could be
modified without much trouble with-
in the limits of the more simple types
of mechanical transmitters.

The construction of the transmit-

An experimental disc transmitier.

purely for experimental purposes and
as constructed will only provide the
usual 3o-line, 12}-pictures per second
of the 7-to-3 ratio. It is, however,

ter will be clear from the photo-
graphs and diagram. It employs a
standard 16 mm. cinema projector
but so arranged as to provide two
pictures per frame. Six and a quar-
ter frames therefore pass the aper-
ture per second. The scanner is an
ordinary 30-hole disc driven by a
motor provided with an 8-pole phonic
wheel and the coils of this are fed
with current from 35o-cycle A.C.
mains. The same type of synchron-
ising gear is, of course, used for the
receiver and there is absolutely no
difficulty in obtaining perfect syn-
chronism.

Two amplifiers are provided, a
high-gain battery-operated primary
and a high-gain compensated second-
ary. When it is desired to use the
apparatus in conjunction with a mir-
ror drum receiver a third amplifier is
necessary for really efficient working.
The photo-cell is a Phillips and the
source of illumination a 6o-volt 150-
watt projection lamp.

This apparatus is manufactured
by British Television Supplies, Ltd.,
and as remarked before is intended
purely for experimental purposes.

The second photograph shows a

47

new type of Kerr cell produced by
the same concern. This cell has
been designed for comparatively low-
power operation. Two types of cell
are made. One is for ordinary use,
and requires a polarising voltage of
300, and will modulate fully with a
peak swing of — go volts. The second
type requires a polarising voltage of
400 with peak voltage swing of
—  140. Deterioration of the
nitro-benzine,  resulting in  re-
duced efficiency has largely been
overcome in the new B.T.S. cell by
a special method of sealing, and the
design of the cell is such that a large
radiating surface is obtained all
around the nitro benzine chamber,
which is of special glass, so that the
heat is rapidly dissipated. If at any
time the efficiency of the cell falls off
due to deterioration it can be re-
filled for a comparatively small sum.
The cell is made to plug into a valve
socket for easy removal.

The Nicol prisms are carried in a
removable housing which is located
in position by a collar on the outside.

Projector. = Pholo-cell and
Diec Moor, Battery Operaked
Primary Ampifier
'Ft&l 3w Amphfl]er : g‘:‘g,\gﬁ-’:}d
15watt OQuipul
- Amphfier
Confrols
A Curren! .
-/
[ e
K

D

Schematic drawing showing the arrangement of

parts.
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DECOUPLING SCREEN-GRID CIRCUITS
IN TELEVISION AMPLIFIERS

By J. Beardsall

For many reasons it is becoming general practice to employ screen-grid valves in television amplifiers,
especially for the new high-definition technigue which requires the smallest possible grid-anode self-

N respect of small grid-anode
capacity screen-grid valves are
many hundreds of times superior
to triodes, and, as they are at least
equal in other respects, it is advan-
tageous to employ them in photo-cell
amplifiers, and in receivers, except for
the final stage where a triode is

capacity.

triode, regarding the screen-grid as
its anode.

Although the figures are not pub-
lished by the valve manufacturers,
such a triode has its own amplifica-
tion factor and internal resistance,
just like any other, and, if we apply
an alternating voltage to the control

k—-m-—»

fe ==

Fig, v.— Three diagrams showing different methods of supplying screen grid potential.

needed to cope with the high output
voltage.

The screen-grid potential has to be
anywhere between 50 and 120 volts,
and in any case less than the anode
voltage.  This means that in the
case of a battery supply a separate
tapping in the battery must be used
(Fig. 1a) or, with the high-tension
provided by the mains through an
eliminator it is necessary to derive
the screen-grid voltage by means of
a potentiometer. Such a circuit is
shown by Fig. 1b. Consider for a

grid, we shall get a voltage on the

ellll Rl

screen equal to —, which is
Ru + P

the usual amplification formula,

where p, is the internal resistance
between cathode and screen, u, is the
amplification factor, and R. is the
parallel resistance of R, and R,. (As
far as alternating conditions are con-
cerned, any voltage on the screen can
send current to the cathode through
both R, and R., so the screen load
is regarded as these two resistances

small additional wvariation on the
screen-grid, due to what is known as
the *‘ second-grid reflex factor.”
This consists of a change in screen-
grid volts divided by a change in
anode volts, keeping the screen cur-
rent constant. This is another fac-
tor we need to know, and we will
denote it by ur. The resultant screen
voltage acts on the anode, in opposi-
tion to the voltage on it due to the
control grid, through yet another un-
orthodox factor, which we may call
the ‘ second-grid amplification fac-
tor.”

It will be understood that the
screen-grid acts as another control
grid, in fact we have virtually an-
other triode comprising the cathode,
screen-grid and anode, having, of
course, the same internal resistance
as the usual cathode, .control grid,
anode part, but a new amplification
factor, which is a change in anode
volts divided by a change in screen-
grid volts (anode current kept con-
stant). The latter can be denoted by
pz.  Thus, due to the voltage on the
screen, a voltage on the anode will
be developed, which by the usual

M2 Rp
formula will be X ' screen-
R,} + P
grid voltage, where Ry = anode load
resistance, p. = ordinary internal re-
sistance.

The anode voltage due directly to

moment the circuit consisting of the in parallel.) us Rp
cathode, control grid and screen- When the anode is connected, the the control grid is, of course, .
grid. This will behave just like a alternating voltage on it causes a Rp +os
Taken at
Valve. [ P B3 e Ha Br
(usual) (usual) Anode Screen Grid
Volts. Volts. Bias,
AC/SG .. 900,000 | 16,000 1,700 18 130 .057 200 60 1.5
S434N 610,000 13,600 2,100 74.5 63.7 .02 200 100 1.5
AC/SGVM 690,000 31,000 1,350 17 150 .041 200 60 1.5
MMy4V .. 370,000 [ 33,000 8go 69 37 12 200 110 1.5
AG/S2PEN 1,600,000 6,200 8,100 91 83 .02 220 100 1.5

Fig. 2.—Table showing additional characteristics for five types of valves.
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where u, = ordinary amplification
factor, and this is what we want,
and would get if the screen potential
could not alter, i.e., was connected
directly to a battery as in Fig. 1a.
Owing, however, to the extra and
opposing voltage which we have seen
will appear in the anode when we
use the circuit of Fig. 1b, the stage
amplification will be much diminished.
In practice we do not care to put up
with such inefficiency, and in order
to reduce the opposition voltage on
the anode due to the alternating volt-
ages developed on the screen-grid,
steps are taken to reduce the screen
load. We can make the resistances
R, and R; as small as possible, keep-
ing their ratio correct so as not to
disturb the D.C. potential on the
screen.

This measure cannot be carried
very far because we should otherwise
impose an excessive load on the eli-
minator. The usual and simplest re-

¥ )
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Fig. 3.— Curves showing percentage of masimum
amplification and the phase displacement for different
values of decoupling capacity of A.C.[S.G. valve,

medy is to place a condenser between
screen-grid and cathode (Fig. 1c).
This is known as screen decoupling.
It has no effect on the D.C, voltage
but will provide an alternative, and,
if large enough, lower impedance
path for the screen current. The
higher television frequencies will
pass directly to cathode and no alter-
nating voltage will occur on the
screen. At the lower frequencies,
however, unless the condenser has a
very large capacity, its reactance will
be appreciable, and an opposing
voltage will reduce the amplification.
The tendency, therefore, will be for
such a circuit as Fig. 1c to give us
phase and frequency distortion of the
lower frequencies.

In designing an amplifier, the
value of capacity must be so chosen
that at the lowest frequency con-
cerned, the reduction in amplifica-
tion and the phase angle will fall
within the limits of tolerance which
are to be allowed. In the appendix
the theory of the circuit we have been
discussing is developed mathemati-
cally, and formule are derived en-
abling the correct capacity to be cal-
culated.  Such calculation involves
the knowledge of the four additional
valve constants to which reference
has been made, viz., p., pm, ps and
e . It is probable that in future
these will be quoted with the other
valve characteristics. = The writer
has measured them for several valves
which happened to be at hand, and
these are tabulated, together with the
usually quoted constants, in Fig. 2,
and will serve to give some idea of
the magnitudes involved. (z H.F.
pentodes are included. The theory
for these, when the suppressor grid
is connected to the cathode, is just
the same as for the ordinary four-
electrode valve.)

Figs. 3 and 4 show the results of
some calculations which have been
made with a view to illustrating the
order of capacity likely to be re-
quired for minimums of 124 and 25
cycles per second. (These cover the
past low and future high-definition
requirements.) Two typical valves
are taken: a screen-grid and an
H.F. pentode. The same anode re-
sistance is used with each, but owing
to their different respective D.C. re-
quirements it has not been possible
to keep R, the same. This, however,
makes very little difference, as the
controlling factor is the condenser
alone. The curves show percentage
of maximum amplification (i.e., the
amplification obtainable with the cir-
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cuit of Fig. 1a) and the phase dis-
placement for different values of de-
coupling capacity. For example, in
the case of Fig. 3, if we require the
amplification to be within 5 per cent.
at 124 cycles per second, we must
use 4 mfds. Using a pentode (Fig.
4), the same condition implies a capa-
city of 7 mfds.

Though more de-coupling is seen
to be necessary it must be remem-
bered that the pentode in question
gives more amplification than the

e e iy )
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Fig. 4.—Curves of A.C.|S2/Pen. i
Rp=20,000 ohms ; Rs=13,000 ohms.

other valve. Usually a correct phase
angle is considered as more import-
ant than the actual amplification at
any particular frequency. If, say, the
angle must not exceed 5 degrees at
12} cycles, the curves show that de-
coupling condensers of 8 and 30 mfds.
respectively are necessary.

Probably enough has been said to
indicate the importance of adequate
screen-grid de-coupling, and it is
hoped that readers will be encouraged
to design their amplifiers accurately
in this respect. Accuracy means effi-
ciency with economy !

The mathematical appendix relating to this article is given on page 6 4.

BOOK REVIEW

Television Up-to-date, by Robert
W. Hutchinson, M.Sc. This hand-
book, true to its title, is one of the
most up-to-date which we have re-
ceived for review. Obviously it has
been written quite recently for much
of the information which is given has
only lately been disclosed. It is in-
tended for those who have some ele-
mentary knowledge of wireless
matters but are unacquainted with
the newest branch.  Broadcasting
and elementary ideas of electricity
are dealt with briefly as also are low-
definition systems of television, but
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the major part of the book is devoted
to the more recent developments,
such apparatus as the Iconoscope and
the Farnsworth dissector tube being
described in some detail. There has
been careful avoidance of terms which
might confuse the beginner and the
book is easy to understand for prac-
tical applications are described con-
current with elementary theory. For
the beginner, or even those who have
a fair knowledge of modern television
development, the book can be thor-
oughly recommended. The price is
2s. 10d., post free, and it can be ob-
tained from H. E. Sanders & Co.,
4 Grays Inn Road, London, W.C.1.
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THE MANY

EW practical applications for
|\| the photo-electric cell are being

discovered almost every day.
The modern cell is so sensitive that

“ plate-

A caesium  photo-electric cell of the
Con-

cathode *’ type, suitable for televising films.
mercially produced for talkies.

it can be used for the operation of all
sorts of mechanical devices, such as
automatic door opening, control of
flood-lighting, advertising displays,
counting, speed checking, protection
of oil burners, and so on.

A caesium cell of the latest gas-
filled type has an emission of about
15 microamperes per lumen.

Experience has shown that the
only cases where a caesium cell is not
very suitable are those involving small
quantities of light. There is with
these cells a small ‘‘ dark current ”’
which is independent of the light and
which is a very slight thermionic
emission from the cathode at ordin-
ary temperatures. Although the
caesium cells are most suitable for
absolute white light, they are also
good at the red end of the spectrum
and indispensible for working with
infra-red rays. A sensitised potas-
sium cell is used for blue light, al-
though the emission is only in the
nature of 0.5 microampere per
lumen.

Usually the photo-cell is coupled to
a single valve relay. In some cases
true measurement of light value is
needed, and there is a continuous

USES FOR
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By R. L. Ashmore

PHOTO-ELECTRIC CELLS

variation of the output with the
photo-cell current. In other cases,
where a relay has to be operated, it
is necessary only to determine
whether the photo-cell current is
above or below a definite limit.
Colour matching involves accurate
measurement, but most of the com-
mercial uses of photo-cells involve re-
lay applications.

Photo-cell

Counting

Two very common applications are
counting and recording. A photo-
cell counter is particularly useful
where the objects to be counted are
of all shapes and sizes. In the Nestle
chocolate factory, for example, Osram
photo-cell relays are fitted to all pack-
ing machines.  These relays count
the gift coupons delivered and
(through a make-and-break relay)
stop the machine if a coupon is miss-
ing, or when the coupon supply is ex-
hausted. These counters will oper-
ate at a speed of 300 per minute. * A
photo-cell smoke detector records the
amount of smoke by indirect means.
It is not always possible to use the
smoke particles for controlling the
photo-cell light. This application de-
pends on the particles of smoke ab-
sorbing the light that is normally
directed from the lamp on
photo-cell cathode. Where very faint
smoke has to be detected, the reflected
light scattered by the smoke parti-
cles is used instead of a direct inter-
ruption of the light beam by the
smoke.  For measuring the exact
smoke density the photo-cell is put in
a housing with a variable diaphragm,
which is closed until the required
sensitivity is obtained.  The inter-
ruption of a light beam directed on a
photo-cell as a burglar alarm is too
well known to need detailed observa-
tion. It is, however, interesting to
note the way in which photo-cells are
used in a very similar manner for race
timing.

Smoke detection is another fre-
quent use in order to cut down atmo-
sphere pollution in factory districts.
Incidentally this means a saving in
factory expenses as excessive smoke
is one of the signs of incomplete com-
bustion. There are also fire alarms
which work on a similar principle.

50

to the -

Race
Timing

In the timing of races the photo-
cell is invaluable, for those who have
made a study of dog-timing by hand
can seldom get within one-tenth of a
second of the correct time. The
human element enters too much into
manual timing and it is rare for two
time-keepers to record exactly the
same readings on their watches; re-
cords are often broken by a few hun-
dredths of a second.

For this work the photo-cell relay
is arranged to work in conjunction
with a clock which records time to
one-hundredth of a second. The
clock is stopped mechanically within
this space of time by the photo-cell
relay.

On some dog tracks the door of the
trap in which the dogs are enclosed
is fitted with a switch. This is nor-
mally held open when the trap cover
is shut and closes as the trap cover
is raised and the dogs come out. Im-
mediately the trap is raised the coil
circuit of the clock is closed, and it
begins to record. The photo-cell re-

lay is also ready for action at the
touch of a switch, but when a race
consists of more than one lap the
judge does not switch on the photo-

A recent “Oxcford”’ cell ; caesinm surface specially
designed for television used for spotlight scanning
of studio subjects.


http://www.cvisiontech.com
http://www.cvisiontech.com

JANUARY, 1936

cell amplifier until the commence-
ment of the last lap. The passing of
the first dog across the light beam
closes the relay circuit and stops the
clock. The printed record of the
time can be read at leisure and a push
button then enables the judge to re-
set the clock for the next race. Ex-
tension tubes are fitted to trap all ex-
traneous light so that the photo-cell
equipment can be used even in strong
sunlight.

In paper and printing works,
photo-cell relays are being fitted to
all the modern machines. A trouble
with fast-running paper handling

machines is that breakages which
sometimes occur in the web are liable
to pass unnoticed.  The paper is
continuously fed by the other rollers,
forming a jamb which, after a few
seconds means shutting down the
machine until all the waste paper has
been removed.

Photo-cell relays also perform a
vital job in some steel works which
turn out welded steel tubes. The hot
strip from which these steel tubes
are rolled needs very rapid handling
as it comes out of the furnace at well
over 1,350 degress Centigrade. The
tubes pass through the sizing rolls
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and then run down a trough to cross
rolls which pas them on to a cooling
tank. These machines work so
rapidly that there is only a few
seconds gap between the tubes as
they are passed from roll to roll.
There is roughly three feet distance
between each tube, and any error in
timing causes a serious collision of
the hot steel parts.

In order to prevent this a photo-
cell relay is operated by the ray given
out by the hot tubes only a few feet
away. In the event of a fault red
and green lights warn the operator
when the line is blocked.

Television d 9 V b4 First
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Photometers Correspondence is invited. The Editor does not necessarily agree with views Reception
expressed by readers which are published on this page.

The Photo-cell as a Simple some error. Perhaps he will ex- ‘‘ milliamps.-microamps’’ curve is

Photometer
SIR,

I have read with great interest the
article in the December issue of TELE-
VISION AND SHORT-WAVE WORLD on
the ‘‘ Photo-cell as a Simple Photo-
meter,”’ by Mr. R. L. Ashmore. It
is true that the photo-cell is a very
useful instrument for photometric
measurement but, if the figures in
Mr. Ashmore’s article are correct, no
one who wished for accurate results
would think of using a photo-cell for
any measurements which had to be
even approximately correct.

I will pass over the obvious print-
er’s error in the first table where
inches have clearly been put in place
of feet and also the remark, just prior
to this, where it would seem that ob-
servations are considered which are
at least equal to the limits of experi-
mental error. The main point is
that all other observers agree that,
within wide limits, the current from
a vacuum photo-cell is directly pro-
portional to the incident light. In
other words, as we vary the distance
of a source of light from a photo-
cell, the current will vary as the in-
verse square of the distance. Thus
the relative currents from a cell illu-
minated from a source at distances of
six inches and two feet should be in
the ratio of 16 to 1. The cells tested
by Mr. Ashmore, however, would
seem to give ratios of 12, 13.3, 6.1
and 11.3 to 1. [Either the cells with
which he has made his measure-
ments must be most remarkably bad
or else Mr. Ashmore must have made

plain this.

There is another matter which, as
I think, is not made clear in the
article. It is mentioned that all the
tests were made with an anode poten-
tion on the cells of 15-18 volts. Apart
from the fact that with large illu-
minations this voltage may not be
sufficient to produce saturation in a
vacuum or gas-filled cell, it is not
made clear that a gas-filled cell may
be used to give linear readings over
a large range of light intensities.
With a good modern photo-cell it is
quite possible to obtain a gas ampli-
fication of six to eight times while
still retaining a linear illumination-
current curve over all normal light in-
tensities. The curve of the gas-filled
cell only becomes non-linear when the
cell is near the glow potential.  Al-
though not suitable for experiments
where absolute accuracy is necessary,
the amplification which is derived
from a gas-flled cell can often be put
to very great use, especially where
the available illumination is small.

May 1 finally suggest that it would
be most interesting if Mr. Ashmore
could publish figures to show how
readings obtained by him after valve
amplification of the photo-cell cur-
rents compare with the actual cell
currents. If he can show that the
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linear, he will make it clear that such
a system of photometry is of very
great use.

PHortorLECTRICAS (Oxford).

Sir,

In reply to ‘‘ Photoelectricas,’’ I
would suggest that if he reads the
article in question again he will find
that it is pointed out that the figures
in the table appear other than might
be expected owing to the fact that at
the distances mentioned an ordinary
electric light bulb cannot be con-
sidered as a point source of light,
which is, of course, necessary for the
inverse square law to hold good.

With regard to ‘‘Photoelectricas’s’’
remarks about a gas-filled cell being
more sensitive owing to gas amplifi-
cation, I quite agree, though unfor-
tunately gas cells are not linear to
light intensities and furthermore in
the writer’s personal experience ap-
pear to vary from time to time in
their response to a standard light
while their gas magnification always
falls off in a relatively- short time,
probably owing to change in gas
pressure.

Regarding the query of how the
cell current compares with that of the
valve’s, the writer personally has not
a sensitive enough meter to actually
measure currents below three micro-
amperes, but it can, of course, be
easily calculated from the grid-volt-
anode-current curve of the valve and
be made linear (within the limits of
the valve characteristics) with that
of the valve’s by working the valve
on the straight part of its grid-volt-
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anode-current - curve, the standing
current being balanced out of the
meter by connecting the valve and
meters in an ordinary bridge network.
In conclusion, I would point out
that the figure of 15-18 volts is not
mentioned in connection with the
potential applied to the four cells re-
ferred to in the table—the actual
potential being of the order of 40-30

volts.
R. L. Asumore (London, W.1.).

“What a Word !”
SIR,

The appearance of Mr. A. P. Her-
bert’s book under the above title has
prompted me to air a grievance which
has worried me for some time.

Mr. Herbert condemns the intro-
duction of new words into the Eng-
lish language until they have passed
an entrance examination designed to
satisfy us that they are useful and
essential to the needs of the subject.

Judged by this standard, I am pro-
testing against the growing use of
the word ‘‘raster ”” in television
literature. I don’t know who first in-
troduced it, but I suspect Mr. Bed-
ford or Mr. Puckle. As we may, or
may not, know it is used to describe
the line screen produced on the end
of the cathode-ray tube, and I submit
that it is unnecessary and (with de-
ference to our German friends) even
ugly when it is pronounced ‘‘rahster.”’

We already have the words ‘‘line,”’
‘‘ screen,’”’ and ‘‘ frame,”’ so why not
stick to them and refer to a *‘ line-
screen,’’ or just ‘‘ frame’’?

In any case, I contend that the
sponsors of ‘‘ raster >’ have not made
a good case for its adoption as a
brand new indispensable word, and
that we would do well to follow Mr.
Herbert’s example and take up arms
against attempts to foist new terms
on a science which is already suffi-
ciently burdened with technicalities
for the lay reader.

G. Parr {London, N.z1).

First Steps in High-definition
Reception
SIr,

Regarding the article on page 729
of the December issue of TELEVISION
AND SHORT-WAVE WoRLD, I am un-
able to agree with Mr. Reyner’s des-
cription of the behaviour of the cir-
cuit in Fig. 1.

Surely the current in ‘““R’’ cannot
reverse when the switch is opened,
but will simply fall to zero?

Furtker. it is impossible for the

condenser “‘C" to discharge when
the switch is opened. Assuming ‘‘C”’
does not leak, every time the switch
is closed, ““C”’ will acquire a further
increment of voltage, until ultimately
it attains the voltage of the battery.
Similarly the current in ‘““‘R’’ will be
progressively lower at each switching
on, eventually becoming zero.
B. C. GarLLoway (Surbiton).

SIr,

In reply to Mr. Galloway’s letter,

the diagram of Fig. 1c is incorrect.
The switch should be shown as plac-

JANUARY, 1936

ing a short circuit across the circuit
in place of the battery as I have indi-
cated in the accompanying diagram.
With this modification the dia-
grams of Fig. 1 (a) and (b) are cor-
rect. The voltage will be alternately
full positive and zero, while the cur-
rent will either be a charging current
of gradually. falling intensity or a
discharging current in the opposite
direction of similarly falling intensity
giving the sloping top to what should
otherwise be a square-topped wave.

J. H. RevNER (Boreham Wood).

Lectures on Television

At Morley College, Westminster
Bridge Road, S.E.1, a more advanced
course of twelve lectures will begin on
January 10, at %#.30 p.m.

The course is intended for students
who already have some knowledge of
the subject, but beginners will not
find themselves unduly handicapped.
Fee for course, 5s.

When to Listen for Short-wave Stations during JANUARY

By C. J. Greenaway—G2LC.

G.M.T. 3.5 me. 7 me. 14 me.
0000 W1, 4
0300 W1, 2,3, 4
0400 W1, 2, 3,4
0500 w8 W1, 2, 3,4
0600 Wl1,2,3,4,8,9
0700 W1, 8,9 CN
0800 ZL
1000 ZL
1100 VE2; ZL
1200 SU; VE2; VK; Wi;
YI; ZL
1300 FA8; SU; VE2; VK;
Wi1; YI
1400 FA8: FT4; SU; VEI,
2; VK; W1,2,8; YI
1500 CE; FT4; VE1,2; W1,
2,9; YI
1600 FT4; VK; VS7; VU; CN; VEL, 2; W1, 2, 8,
ZCl; ZL 9; YI; ZS
1700 FA8; FT4; VK ; VQ4; EA8; VEI1, 2; VO;
VS7; VU; YI; ZL; W1, 2, 8; ZS
Zs
1800 CN; CT3; SU; VK; VEL 3; VO; W9
VS7; VU; YI; ZL;
VA
1900 CN; CT3; SU; VK; VE3; VO; W8
VU; YI; ZD; ZL;
VA
2000 CN; CT3; FA8; SU;
VK; W1,2; YI; ZS
2100 CN; EA8; FA8; SU;
Wi1,2,4,8; Y1
2200 CN; EA8; SU; WI, 2,
3,4,8; YI
2300 CN; CM; SU; W2, 4,
8; YI
2400 M
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A Multi-purpose Neon Tester

to know as much as possible about

the accuracy of components in use,
there exists a big gap in the field of
measuring instruments it is possible to
construct, particularly when cost is of
primary importance.

The limits of an instrument of the
moving-coil test meter type are
found when any readings of
capacity are to be made or if resist-
ances of the order of 50,000 to § meg-
ohms are to be tested, as with a normal
test meter the high resistances can only

FOR the keen experimenter wishing

The cover around the necn tube is part of a valve
Screen ; its purpose is to prevent radiation from the
A
neon

be checked by the addition of an exter-
nal voltage supply of constant voltage.

With capacity readings nothing can
be read except an indication of short-
circuits, while no clue to capacity can
be obtained. So much for the defi-
ciencies of a moving-coil test meter.

With the meter akout to be described
tests can be made to limits of accuracy
sufficient for all except laboratory ex-
perts of any capacity from .oooos-mfd.
to 4-mfd. and resistances up to 3 meg-
ohms. High values in variable resist-
ances can be checked for smooth and
correct increase, continuity of rotation,
etc. Compression-type variable con-
densers and pre-set condensers can also
be tested under working conditions
from zero to maximum capacity.  Air-
dielectric condensers can be checked for
insulation.

The cost of this instrument using nor-
mal components should not exceed 15s.
to 20s., while, of course, many construc-
tors will have several of the compon-
ents available. This initial cost will
soon be recovered when it comes to
checking up doubtful components.

The apparatus is for A.C. mains only,
but the illustration and theoretical cir-
cuit should make this quite clear, It
is desirable to point out that one of the
tests leads is live to the mains so should
the instrument be used on non-earthed
mains, a shock will be obtained between

By

R. C. Horsnell, G2YI

this lead and direct earth. It will be
seen, however, that an on-off switch is
provided, but in any case, all who make
this apparatus will probably have know-

| ledge of such matters.

| voltage is applied to it.

It is well known that A.C. current
will pass through a condenser and this
point is the basis of the tester. It will
be seen from the circuit diagram that
a neon tube is used lit by either A.C.
or D.C. at will by the throw of a switch.

The neon tube is the standard indica-
tor type used on domestic appliances.
It has a standard bayonet cap fitting
and on 230 to 250 volts takes .5 watt.
Of this wattage the actual consumption
is 2 milliamps. so that any resistance
placed in one lead to the supply to it
will cause a change in current, so dim-
ming the light in the tube.

The circuit is self-explanatory so as-
sume the d.p.d.t. switch to be in the
A.C. position. Join test clips A and B
together and the tube will light with
maximum brilliancy as the full-mains
Headphones
are optional znd can be brought into
circuit by opening the parallel switch;
they provide a means of aural testing
as the working of a neon tube on A.C.
provides a so-cycle note.

It is advisable to mount the tube in a
position of easy visibility, as shown in
the illustration, where the metal cover
is shown removed. This can is part of
a Colvern valve screen which serves to
protect the tube.

Any capacity or resistance connected
between A or B is actually placed in
one lead of the mains supply to the tube,
and due to the small wattage and cur-
rent taken use of this can be made to
provide visible means of change in
small capacities and changes in larger
resistances which are outside the limits
of normal testers.

With capacities it will be found that
the tube will light even with .oooo05-mfd.
in circuit. Of course, correspondingly
greater light is obtained as the capacity

Our Policy
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is increased up to .1-mfd. The varia-
tion is still marked, but after checking
up a few known values, the unknown
can be accurately checked. The resist-
ances produce clearly visible readings
up to 5§ megobms so that after measuring
a few known standards intermediate re-
sistances can be located quite easily.

From the headphone terminals a con-
stant signal is obtained which can be
fed directly to a suspected loud-speaker
for comparison tests.  This $o-cycle
note can also be fed into the pick-up
terminals of an amplifier iz an inter-
valve transformer so that it can be
utilised for centring and adjusting
moving-coil' loud-speakers.  With a
pair of headphones in circuit and a
morse key across A and B, the novice
can make use of the tester as a prac-
tice buzzer.

If D.C. is applied to the terminals of
the condenser iz A and B, as the con-
denser charges up a flash is obtained in
the tube, the brilliancy of which de-
pends on the value of the condenser. A
leaky condenser will immediately be
shown up by a rapid series of flashes.

The required D.C. is obtained from
a half-wave rectifier using a bell trans-
former. For filament heating, a five-
volt tap is used to light the valve, which
should te of the 6-volt power type with
grid and anode strapped together. The

Neon

This circuit is only suitable for A.C. mains ; the
neon tube is of the ¥-watt indicator type.

half-wave system direct from the mains
ensures a steady output of 230 volts as
1f an isolating transformer were used.

The 1-mfd. condenser shown in the
circuit is used to smooth the voltage on
the D.C. side. It is important to wire
this condenser on the rectifier side of
the clips otherwise any phones across
the terminals will have to carry A.C.
current passed by this condenser.

The main point is that the light from
standard resistances and condensers
must me memorised for the amount of
brilliancy obtained.
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MORE EFFECTS AND LAWS
USED IN TELEVISION PHYSICS

The first list of these known effects appeared in the December issue.

Len?’s Law

When a circuit is moved in a magnetic field in such a
manner that a change takes place in the number of lines
passing through the circuit, a current is induced in the circuit,
and a mechanical force is set up which tends to oppose the
motion of the circuit which gave rise to the current.

Lissajous’ Figures

Figures traced by a beam of light on a screen when actuated
by two rythmically varying forces at right angles. The
original figures were produced by two tuning forks to which
small mirrors were fitted.

Maxwell’s Law

Any two circuits carrying current tend so to dispose them-
selves that they will include the largest possible number of
lines of force, common to the two.

Every electromagnetic system tends to change its con-
figuration so that the exciting circuit will embrace the maxi-
mum number of lines of force in every possible direction.

Michelson Grating

A diffraction grating made up of glass plates laid together
in echelon.

Newton’s Laws of Motion

Every body continues in a state of rest or of uniform
motion in a straight line unless acted upon by some external
force tending to change its state of rest or motion.

Change of motion is proportional to the applied force and
takes place in the direction in which the force acts.

Ohm’s Law

The current in every circuit is proportional to the applied
e.m.f. and inversely proportional to the resistance of the
circuit.

Paschen’s Law

The sparking potential between electrodes in a gas depends
on the length of the gap and the pressure of the gas in such a
way that it is directly proportional to the mass of the gas
between the two electrodes—or, the sparking potential is a
function of the pressure times the density of the gas.

Piezo-electric Effect

When certain crystals are compressed between parallel
planes, which are at right angles to particular axes, opposite
ends of these axes become oppositely electrified. This is
known as piezo-electricity.

Pinch Effect

When a current, either direct or alternating passes through
a liquid conductor, the conductor tends to contract in cross
section, due to electromagnetic forces. This contracting

54

force in the case of heavy currents is large enough to separate
the conducting liquid altogether.

Planck’s Constant
“h.” See Quantum Theory.

Poynting’s Law

When a conductor carrying a current is in an electrostatic
field, the transfer of energy takes place through the dielectric
along paths which are the tntersections of the equi-potential
surfaces of the electrostatic field with the equi-potential
surfaces of the electromagnetic field due to the current.

Pyro-electricity
When certain crystals are undergoing changes of temper-

ature, opposite ends of particular axes become oppositely
electrified.

Quantum Theory

Postulates the existence of a universal constant whose
physical dimensions are (energy x time). If an electron
radiates an amount of energy E, the wavelength of the radi-
ation is E[h, h being the constant

Richardson’s Equation

A formula giving the electron emission from a heated metal
as a function of the temperature.

b
I=aJTe—-T

where I is the electron current in amps./sq.cm.; T the
absolute temperature ; e the base of Napierian Logarithms ;
a and b are constants for the metal used.

Secondary Emission

The emission of electrons from a metal surface caused by
the impact of electrons arriving from another source.

Schumann’s Emulsion

A special silver bromide emulsion which applied thinly to a
glass plate, is sensitive to extreme ultra-violet up to
1,200 tenth metres.

Schottky Effect

The increase in electron emission from a cathode with
increasing anode potential due to the lowering of the * work
function.”

‘ Schrotteffekt’ or Shot Effect

The passage of the electron current in a thermionic tube is
non-uniform, the electrons arriving at the anode in an
irregular way.

The variation in the number of electrons arriving in
successive intervals form in effect an A.C. component of the
emission current which gives rise to valve noise.
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G5FC is situated in Reddish, Cheshire, and

voperated by F. D. Crawley. He is well

heard on the higher frequency hands in most
parts of the world.

9BHT, from Canton, advised me
\x; to pay more attention to 28 mc.
work than to 14 mc. as the W
stations have been a little tired of the
congestion on 20 metres and the colossal
number of B.R.S. reports received from
Europe. English listening stations
have also backed this up by sending me
long reports of reception on 10 metres,
both with phone and C.W.

On investigating the possibilities of
DX for the average listener I find that
providing the conditions are reasonably
good, really Rg signals can be brought
in from America, Cuba and other parts
of the world. It is rather an interest-
ing problem determining just how far
these short-waves can penetrate.

B.R.S. 1,847 is perbaps one of the
most consistent listeners on 10 metres,
which accounts for his log of g9 sta-
tions on C.W. and 17 stations on phone,
including VE1GH, W1GBE, W2FWK,
W3SI, WsGDP, W6FQY, CO60M, and
even G’s such as 6LK, sBY, sML. On
C.W. he has heard OA, VPs5, ZL3, VK2,
VK4, LUg, X1, U8, Els, EIS, VEz,
VE3, Wi-g, and many others, which is
surely enough proof that the 1o-metre
kand is really active.

It is not only in America and Europe
that this waveband is commanding such
attention. Don. B. Knock, well-known
as VK2NO, VK2:NU, and formerly
G6HG is using a Jones exciter unit fol-
lowed by a 53, 45, 801 buffer, and an
Eimac 50T in the final stage. All
stages are link-coupled and he is asking
for schedules on 10 metres with G sta-
tions. VK2JU, also from Sydney, is
active on 10 metres, but is now more
interested in 5-metre work. He is using
a mobile transmitter and was able to
contact with another transmitter in a
car travelling at over 8o miles an hour.
An interesting point brought to light

TELEYISION

AND
SHORT-WAVE WORLD

Heard on the Short Waves

By

by VK2JU is that with a §-metre trans-
mitter in the centre of Sydney Harbour
bridge, there was no trace of QSB at a
distance of five miles.

The Municipal College in Ports-

| mouth, which was responsible for the

s-metre trans-Atlantic tests of December
13 and 14, have now heen making fresh
records for this wave-band. Their sta-
tion G6PU was operating on the 5- and
40-metre bands simultaneously and they
were received by G2PB in London, who
reported on the 5-metre signal wia the
4o-metre band. The first report was R4
QSA4-5 with a super-het receiver. Dur-
ing the second test 2PB received 6PU,
R4 QSA-4, with a two-stage
regenerative receiver without an aerial.
Talking about DX on ultra-short
wavelengths, it will be remembered
that a listener in New York claimed
reception of the Berlin television trans-
mitter operating on a wavelength of
64 metres. This has now been con-
firmed, but the claim that the signals
were good enough for picture recep-
tion has not been confirmed.
Battleships in California find no diffi-
culty in contacting Washington, a dis-
tance of over 3,000 miles, on a wave-
length of 7.5 metres, while the y-metre

harmonic of the first B.B.C. Empire |

station is quite regularly heard in
Buenos Aires, so it remains to be seen
just how far these ultra-short waves can
travel.

B.R.S. 1,784, in the Channel Tslands,
is giving daily reports to G6GO on the
top-band stations heard at his QRA.
Amongst the stations heard are GzKT,
GsMM, G6SR, G2XC, G20V, G6TL,
GsZJ, GzAO, G6FV and G5KG. G6GO
is the star station, being heard when the
rest of the band is completely dead.

Things on the top-band seem to be
waking up. What with the American
stations coming over as early as 11.30
p-m. and G6GO working duplex with
Holland and the Irish Free State, it
seems that this band really is worth a
lot more attention.

A BERS station in Gibraltar has sent
a long report to G20V giving relative
strength of the G station heard out
there. This report is being sent fort-

TELEVISION

AND

SHORT-WAVE WORLD

@ Month by month Television and
Short-Wave World is the publication
that will keep you abreast of the many
developments that are taking place in
television and allied subjects.

@ Order your copy to be delivered
regularly.
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super- |

Kenneth Jowers.

nightly so I will endeavour to persuade
20V to let me have a copy.

District 14 are now becoming much
more active since they joined up with
the Southend Radio Society. 2BWP,
who compiles our listening charts, has
decided that he has had his three-letter
call quite long enough. He has taken
his morse test and been issued with
G2LC.

GsVP, who has been off the air for
some time, is now active with a
T.P.T.G. link-coupled transmitter,
while 6CT has come back again on 1.7.
A new station heard just recently is
G2MY, in Thundersley, who will wel-
come reports.

The North Manchester Radio Society
inaugurated in October, 1935, has now
a greatly increased membership. Meet-
ings are held every Friday at the

This is the latest Mullard 15 watt

transmitting type of S.V'. valve. The

anode potential is 500 and it will
dissipate 10 watts at 15 meires.

British Legion, Elms Street, Bury New
Road, Whitefield, near Manchester.
Morse instruction is given for intend-
ing transmitters, while hints on receiver
design are given from time to time.
An interesting series of lectures has
been arranged for the ensuing year and
amateurs should get in touch with Mr.
R. Lawton, the secretary, io Dalton
Avenue, Thatch Leach I.ane, White-

| field, Manchester.
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GsBL, who arranged the So-metre
tests, tells me that he is trying to ar-
range a G-VK contest on 3.5 mc. for
the latter part of January.
body interested get in touch with G5VL,
at Porth House, Porth, St. Columb
Minor, Cornwall.

Alice Bourke, WgDXX, in Chicago,
seems to be hearing almost everything
except G’s. The only consistent sta-
tion heard in Chicago from Europe is
G6XN from Welwyn Garden City.
Coming a little nearer home, B. Mc-
Dougall, in Stornoway, complains
about QRM on 40 metres. I wonder
whether he has heard about the Chin-
waggers’ Club instituted in Coventry.
The idea is to get together two or three
dozen 4o-metre regulars, and instead of
them all coming on together to come
on one at a time in a ring, so reducing
the effective QRM. McDougall reports

The inverted V" aerial is being used with great
success by listeners in different parts of the
country.  This is the way it is erected.

R7-8 reception of GzFC, Gz2AV, GsPF,
GzLD, GsDC, GsVM.

It is surprising how few stations have
any reliable means of monitoring phone
transmissions. I should feel quite lost
simply speaking into a microphone and
wondering just how the transmission is
going out. For the past twelve months
every transmission has been monitored
by means of a detector circuit using a
metal rectifier.

There is no need even to go to the
expense of the metal rectifier, for any
old valve can have its grid and anode
strapped and will operate most effec-
tively on even high frequencies. In
this way a real guide can be kept on
over-modulation, hum content of the
carrier and quality, while an added
advantage is the R.F. meter measuring
over-modulation tapped into the P.A.
circuit.

Several readers have asked me to
give constructional details of the in-
verted V aerial for reception. The de-
tails for this are shown in the diagram,
which is almost self-explanatory. In
practice the points A and B have to be

Will any- |

|

Tungsram have a very efficient

heptode valve for short-wave use. It

is battery operated and oscillates quite
freely on the 10-metre bands.

anchored to the ground by means of
rope and insulators, while the apex has
to be insulated where the aerial wire
passes over the top of the pole.

I used this aerial myself for some

| time until space made it necessary for

me to change over to something more
suitable. However, American receiv-
ing stations say that this is the best
aerial for all-round 1eception.

BCL’s and other listening stations
should make a mental note that condi-
tions on all bands are changing very
rapidly at the moment. I was sur-
prised to find that zo-metre stations
were coming in as late as midnight,
while W8XK, on 1,393 metres is now
most consistent after lunch.

Trade Notes of the
Month

TUBULAR MICA CONDENSERS.
—Complete range of tubular condensers

i with a mica dielectric can now be ob-

tained from the Franklin Electric Com-
pany. They are provided with wire
ends and are made in capacities from
.00005 to .03 mfd. with tolerances of
+ 10, 5 or 1 per cent. A series of elec-
trolytic condensers for midget receivers
are also available. Details from Frank-
lin Electric Co., Ltd., 150 Charing Cross
Road, London, W.C.2.

ALL-WAVE RECEIVERS.—In ad-
dition to the Empire Six all-wave
superhet, Philco have now released an
A.C./D.C. six-valve superhet priced at
17 guineas. It is model 290 and con-
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sists of high-frequency amplifier, hep-
tode frequency changer, pentode inter-
mediate-frequency amplifier, pentode
output, rectifier, and barretter. It
covers 16.6 to 52 metres, 196 to 550
metres and 86o to 2,000 metres.

A.C./D.C. VALVES.—Mazda .have
now introduced a PP3521 a triode valve
for use in push-pull A.C./D.C. circuits.
It has a heater taking 2 amps. at 33
volts and a maximum anode voltage
rating of 230.

The amplification factor is 6 with a
mutual conductance of 10 milliamps.-
per-volt. An SP2220 is an H.F. pen-
tode with 22-volt .2-amp. filament. Both
anode and screen requireé maximum
voltage and a slope of 3 milliamps.-per-
volt. A third valve designed specially
for Murphy receivers is the AC/SP1.
It uses 4-volt .1-amp. heater while both
anode and screen require 250 volts, the
slope being 3 milliamps.-per-voit.

Bulgin Universal A.C. and D.C.
i Watt Meter,

| This new jinstrument is fully insu-
{ lated in a moulded bakelite case and
| gives direct reading of the consumption
(in watts) of all mains apparatus. It
will not, however, read receiver output.
Actually it is an o-1 amp.-meter, with

a special dial scaling and engraving so
| that it gives direct reading of watts
from A.C. or D.C mains of between 200
{ and 250 inclusive. The maximum read-

|
i

The Bulgin universal watt meter.

ing for the type UMz is 250 watts. The
instrument is provided with standard
two-pin five-amp. sockets to take the
apparatus plug and two five-amp. pins
to which the supply is connected.

A second model is available, type
UM14, for maximum readings of 123
watts, the list price of which is 1ss.
| This instrument is of great service to
experimenters and servicemen as it
avoids the necessity for using a plate
meter for watts calculation. The in-
strument is housed in a bakelite case,
is quite shock proof and, if desired, can
| be left continuously in circuit.
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ENTIRELY BRITISH—SIX MONTHS
GUARANTEE

RFP 362 ... £3

Suppressor Grid Transmitter. L

Output 75 watts at 125 watts input, 50 watts dissi-

pation. Palr In P/P 200 watts output at 300 watts

input. Mutual Conductance of 8 mA/V requires
negligible radio input_on short waves.

ACME 4c ... 13/-

Low Frequency Pentode.
Suitable for modulation feed. Screen 250 v. max.
Anode 400 v. max. Output at 250 Va. 3} watts.

Output at 400 Va. 4} watts. P2 N 4/6
Power Triode for Batteries.
ACPX 4a ... .o 9/-  Speech output .9 watt. Anode voles 250. Fil.
Oscillator for Exceptionally Short Waves. volets 2, .2 amp. Mut. cond. 3 mA/V. Mag. factor 9.
Should be ordered without cap for below 2§ metres 4
4 volts | amp. Directly heated. ACFC 15/«
UPX 13/ B Frequency Changer.
- h i .
Power Triode for D.C. Mains. of superheterodyne reception of weak signals

Oscillation anode voltage should be Increased to
Speech output of 3 watts at only 9§ watts input and 2

SO for ultra short waves.
250 voits anode. Indirectly heated, 25 volts .3 amps. Exceptionally low noise level.

RB 42 10/-
Bi-Phase Rectifier.

Output 500 v. 120 mA. at 500-0-500 input.

RB ... 15/-

650/250 Bi-phase Rectifier.
Output 650 volts, 250 m/a at 650-0-650 (8 mfd.
condensers, 4 volt, 4 amps. filament).
P -

NEHAM WORKS E 5 (Llssowo 6607

STONEH

TO ST ABILISE VOLTAGE
OF SUPPLIES

An efficient and convenient
method of dispensing with stor-

age batteries or mechanical

current supply stabilisers is now

available in the Stabilovolt glow

gap divider. o
g e -

Stabilovolt systems capable™ of TRavs WA

stabilising voltages up to 600
with 2 maximum current drain

of 200 milliamperes are avail- AGAIN OSE N
able. A fluctuation of only 1

or 2 per cent. at any condition
between full and no load is-en-

sured, and only 4 0.1 per cent. For the “Amateur Communication
on supply voltage variations_of Receiver” the unique receiver des-
- 10 per cent. . q - e e s 9
cribed in this issue of ¢ Television
the following J.B. Components have
< been chosen, with no alternative.

Two of type 1054 (.0001) 4/6 each
STEADY SUPPLY Two of type 1087 (.00005) I/- each]
One of type 1053 (.00015) 4/9 each

STAB I LOVOLT The consistent *¢ starring >’ of J.B.

i . Components in famous constructor
Stabllovoit Glow Gap Dividers are avallable from £1 - 16 - 0 to £62 ; and . . o

Iron Barretters from 16s. to £1 -7 - 6. Full particulars from : rec.elv.ers, Is pOS|t|ve pr°°f of the
reliability of J.B. Components.

o Send now for the 1936 list describing
these and other J.B. instruments.
WIRELESS TELEGRAPH COMPANY LIMITED, |[JACKSON BROS. (London), Ltd., 72 St. Thomas Str., S.E.|
ElectraHouse,VictoriaEmbankment,London,W.C.2 AL DAl CE
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A Universal All-wave
Superhet

ETO-SCOTT, LTD., who are
P well known for short-wave appa-

ratus, have now gone a step
further and produced an all-wave
superhet of advanced design, suit-
able for A.C. or D.C. mains. This
receiver enables the average listener to
obtain, by what appears to be a family
set, world-wide reception of short-wave
stations, normally limited to short-wave
enthusiasts.

The circuit comprises six valves in |
the following sequence. An octode fre-
quency changer, pentode intermediate
frequency amplifier, double diode triode |
which functions as a diode detector,]
A.V.C. control and low-frequency am-
plifier, triode muting valve for inter- |
station noise suppression, pentode out-
put and full-wave valve rectifier.

The wave ranges are 17-52, 200-550,
Q00-2,000 metres, and any of these wave- |
kands can be brought into circuit by
means of one multiple switch.

A feature that non-technical listeners |
will appreciate is the fact that the tun- |
ing dial is calibrated not only with the |
positions of the medium- and long-wave
stations but with the approximate posi-
tions of short-wave stations.

Aerial equipment is supplied with
each set so that the purchase price of
14 guineas is the first and final outlay.
The makers are the Peto-Scott Co.,
Ltd, 77 Clty Road, and branches i

The Radio Physical
Television Society

EETINGS of the above Society
|\/| are held every Friday at 8

p.m., at 72a North End Road,
West Kensington.
demonstrations on various radio and
physical subjects are given, while
visits are being arranged to various
radio concerns.

A morse class and a course in
theory and fundamentals of wireless
have been started. Many facilities
are available and all kinds of radio
and physical apparatus can be tested.

The subscription is 2s. per annum
with 3d. payable at each meeting at-
tended, but visitors are under no
obligations whatsoever. Readers of
TELEVISION AND SHORT-WAVE WORLD
are invited. Further details can be
obtained from the Hon. Secretary,
M. I. Arnold, 12 Nassau Road,
Barnes, S.W.13.

READ TELEVISION
& SHORT-WAVE WORLD
REGULARLY

Lectures and |

| stdedness

JANUARY, 1936

The Positron

HE notion of the electron as
T the unit of negative electricity

has been drummed into one’s
ears for so long that it comes
as a bit of a shock to learn
that there is also a positive elec-
tron, which, it seems, is anchored
more or less firmly to every atom of
matter.  The physicists are rather
pleased with this new discovery be-
cause it removes the apparent ‘‘ one-
" of electricity.

One has always been taught to
think of an electric current as so
many billions of negative electrons
in movement, either along a metal
conductor, or inside the glass bulb
of a valve. But no one seems to
have bothered very much about the
‘ positive *’ side of electricity, ex-
cept to explain airily that it is all due
to a deficiency of negative electrons.

However, we have now succeeded
n isolating a positive electric atom,
quite distinct from the electron, and
known as the Positron. There are,
of course other close relatives of the
electron, such as the neutron and the
proton, but so far none of them seem
likely to replace our old friend in
doing useful work in an ordinary
| electric circuit.

IT PAYS TO BUY THE BEST

ADJUSTABLE

BRACKET. m
A strong baseboard
bracket for mountin,
components mntrolles
by an_extension rod.
Has u?ustable 24° 1o
34" kslide of DL-9 HF.
insulation.

No. 1007, Price 1/6.

INSULATING PILLARS.
Invaluable for mounting com-
ponents in ultra short-wave re-
ceivers. White DL.-10 insula-
Long

MIDGET INSULATOR.
Made from Frequenhte for high

EXTENSION CONTROL OUTFIT.
Ample length adjustment is obtainable with the 4°
non-warp_precision-drawn insulating tube and 3

rass rod provided

with panel-bush and nut. No, 1008. Price 1/3.

Frequem te.

in this outft. Complete
with 2* spacing.

BAR INSULATOR.
An ultra high frequency insulator for
strain or spacer purposes, made
Slotted ends for feeders

No. {017, Price 4d. each.

UNIVERSAL S.W. VALVEHOLDER.
A lOw IO!S holdef fﬂf BbOVe or bEIOW bB!ebOﬂrd use.
valve enters the contacts from either side. There is no
measurable i mcrease of self-capacity to that already in the

——

ULTRA SHORT-WAVE H.F. CHOKES.
These chokes are single layer space wound on DL-9
formers and have an exceedingly low self-capacity.

b-lo metres.
No. 1011, D.C. Resistance 1.3 ohms. Price 1/3.
oM No. 1021. D.C. Resistance 0.4 ohms. Price 1/3.

EDDYSTONE MICRODENSER

0. 900).
For Ultra Shon Waves from 5-10
metres D.L9 insulation. Low

The

tions' 7/16” diameter. ’ i [

6BA adjustable screw shank at frequency work, witl valve base. . H.F. dielectric, one-piece noiseless i high fr:

top. N.P. Metal foot. metal parts.  1° overall height.  contacts. r\fﬂes]' i e e

No. 1028. 23” high 6d. each No. 1019, Price 4d. each, No. 105, 4-pin. 1/3. No. 1016 5-pin, 1/5. [oiscless d°"=§7;' 0 5 4.
No. 1029, 13" bigh 43d. each No. 1024." 7-pin. 1/8. ey

ULTRA SHORT-WAVE COILS.
The coils are wound with 14g. copper wire,
heavily silver plated. The mean diameter is
3*. A Frequentite base is used for moun-
ting purposes. 0. 1020. 3-turns, 1/6.
4-turns, 1/6.
5-turns, 1/7.
6-turns, 1/8.
8-turns, 1/10.

LOW LOSS
VALVE HOLDER

Suitable for all high fre-
quency requirements.
Frequentite base, one
plecc metal sockets, low-
est self capacity.

No. 949. 4 pin 1/5
No. 950. 5 pin 1/8

WIDE VISION
VERNIER DIAL.
A precision dial for all
purposes where accur-
acy and smoothness of

tuning are requir
;1  ratio enmely
free from back-lash,
Black bakelite escut~
cheon, 0-180° dial with
travelling pointer.

Price 1/6 No. 973. Price 10/6,

-DDYSTONE shorT WAVE COMPONENTS

STRATTON & CO.,LTD. Bromsgrove Street, BIRMINGHAM. LONDON Service Depot : Webb’s Radio Stores, 14 Soho Street, Oxford Street, W.l
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FLEXIBLE COUPLER
Free from back-lash but very
flexible, this coupler banishes
alignment troubles. DL-9 H.F.
lnsu]auon For * spmdles
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WHEREVER YOU ARE—WHATEVER YOU DO—

x WISS THIS?
‘Sq THE FINEST AND MOST COMPLETE |
o

BOOK ON RADIO STARS AND RADIO
ENTERTAINMENT EVER PUBLISHED

ERE’S a splendid opportunity to really know about
the brilliant men and women who entertain you
over the air—you’ll find everything you want to

know in the ‘‘ Radio Pictorial > ANNUAL. Never
before has anything like it been offered to listeners—its
84 big pages, printed throughout in beautiful photo-
gravure, reveal in pictures and words all the secrets of
the ‘“ stars '’ of the microphone. It tells you of their
homes, their private lives, their fads and fancies—
told to you by those who know them intimately.
Each page abounds in wonderful pictures—of the
** stars '’ whom you hear in your home, but never see
—announcers, singers, crooners, dance bands, famous
people who talk to you—over 360 lifelike shots of
men and women whose names are household words in
every town and hamlet of this country.

And that’s not all ! Famous writers like A. J. Alan
and the Reverend Dick Sheppard have contributed
some remarkable features to thrill you . . . . amuse
you ... hold you.

Look at the list below—it will give you some idea
of the remarkable contents of the ** Radio Pictorial *
ANNUAL.

HERE ARE SOME OF THE
AMAZING CONTENTS

360 Radio Star Photographs

A. J. Alan Short Story

Jane Carr on Fashion

Rev. Dick Sheppard on Christmas

Britain’s Broadcasting Centre—a pictorial peep
into Broadcasting House

Dance Music’s Amazing Story, by Charlie Kunz

I Look after Harry Roy—by His Brother

All about B.B.C. Music Halls

200 Radio Star Who's Who

Remember, there are nearly 8,000,000 listeners In
the country—everyone will be eager to get a copy of
this grand ANNUAL—so make sure of your copy
quickly—otherwise you'll be told ** Sold Out.”’

It is now on sale price 6d., of all newsagents
and bookstalls throughout the country.

Now On Sale

LOOK FOR THE FINE COVER ON THE BOOKSTALLS
T e el . e ™ i S it

There is news in the * Television and Short-wave World”* advertisements.
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Class—B Amplification

MATEURS using C.W. stations
A and wishing to go over to phone

operation often quibble at the cost
of good class-A amplifiers of sufficient
wattage output. A so-watt station finds
that as 25 watts of audio are required
for good modulation, this is likely to
prove difficult and expensive. Unfor-
tunately as a general rule the result is
either grid modulation or an over-
loaded amplifier for anode modulation.
Which is the worst of these two I am
not quite sure.

By G5ZJ

shillings will do equally as well. A
transformer of the low-current variety
with a 250-volt primary and a 250-0-250
secondary can be used for class-B work
quite satisfactorily. = These can be
picked up very cheaply just at the
moment.

Although I have shown un output
transformer, this is not always the most*
satisfactory method, for wunless the
transformer is a good one R.F. leakage
from primary to secondary is a possi-
bility. In such an event a split choke

-5M0

Yo Input
Circull
or Trans.

e —

1
G

AC

Rs 1
Lanaamn—4

Fig. 1. Most of the components needed for this amplifier are of conventional design and easily obtain-
able. ) The inter-valve transformer is described in the text.

Class-B amplifiers for modulation are
in a way the next step in the right direc-
tion. Two small valves with positive
drive will give a very high output with
reasonakble quality. Some stations actu-
ally put out music @iz a class-B ampli-
fier, but this is not recommended. Tak-
ing, for example, a so0-watt station re-
quiring 25 watts of audio, it is a very
different thing from wusing ordinary
class-A with a high voltage and expen-
sive valves, to using a pair of 46’s or
59’s which will give between 20 and 25
watts.

Suitable
Valves

These valves, suitable for class-B
operation, are available in this country
at very reasonable cost. Also as the
maximum anode potential need not be
more than 400 volts, the cost of trans-
formers and smoothing condensers is
correspondingly less. Consider for a
moment the circuit of Fig. 1. It con-
sists of a type 56 triode, or an AC/HL
if you have one, followed by a 46 driv-
ing a pair of 46’s in class-B. The
second transformer with a split second-

ary, is rather hard to obtain, but a cheap

mains transformer. costing only a few

can be used, the speech current being
taken off from either end through large
fixed condensers. There is nothing
very extraordinary about the circuit, for

uses another 56 followed by a 59 and
two 59’s in class-B. The output from
such an arrangement is about 25 watts,
which can be increased to 50 watts or
a little over by using parallel class-B,
that is four 59’s.

To obtain sufficient drive for four 59’s
it is sometimes an advantage to have
push-pull input, so having a split pri-
mary transformer with a 59 in each leg.

Class-B
Operation

When valves are operated in class-B
the grids are driven positive causing
grid current to flow. This necessitates
using a driver valve having a power out-
put capable of swinging the class-B
grids without stopping the signal. The
design of the driver transformer is,
therefore, rather important, since the
secondary must be of a low resistance
to prevent distortion due to voltage
drop. Also the impedance ratio must
be correct so the reflected impedance of
the driver valve remains high enough
to prevent harmonic distortion even
when the grid impedance is low, as on
loud musical passages.

These amplifiers will operate directly
from a carbon type of microphone or
gramophone pick-up, but with quality
microphones the head amplifier will be
required. A suitable amplifier is ‘des-
cribed elsewhere in this issue. A very
great increase in gain can be obtained
by using a Mullard 994V in place of the
59’s, but in such circumstances only a
single valve head amplifier will be
necessary.

By using various combinations of this

To Inpul
Circur®
or .
Fig. 2. A slightly bigher e
output can be obtained by
using type 59’ in class B
without increasing the cost
to any appreciable extent.

The amplifier can be built ]

on either a chassis or bread-

board provided the later is
metal covered.  This is
because so many wires are
connected to earth or chassis

both the arrangement of the amplifier
and of the power pack are conventional.
Fig. 2 is a variation of Fig. 1. It
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valve carriers up to 200 watts can be
modulated with comparatively simple
apparatus.
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APPEARANCE

Neatness of appearance, strength -of
construction, compactness of design,
perfection of contact —all these
features have resulted in the un-
assailable popularity of ‘‘Clix ™’
Valveholders with set manufacturers,
designers of sets described in the
technical press and home construc-
tors.

The following Clix perfect contact components are
specified for the
“ AMATEUR COMMUNICATION
RECEIVER ”’

Clix Chassis_ Mounting Valveholders  4-pin 5d.
5-pin 6d.
(Without terminals)
Clix Wander Plugs (For H.T. & G.B.) l3d.each.
Clix Spade Terminals 5 Large 2d.
Small 14d.
Clix Spade Terminals (Heavy Duty
Type) as specified for the ** Midget ™’
Valve—Head Amplifier ... ... 3d. each
QUR 1936

FOLDER “'S.TS.”

WILL BE SENT

YOU FREE ON
REQUEST.

LECTRO LINX LIMITED

79a Rochester Row, London, S.W.I

TELEYISION

AND
SHORT-WAVE WORLD

Trouble-free Service
with
ERIE RESISTORS

Specified by designers and manufacturers for
their unfailing dependability under all condi-
tions, Impregnated to withstand extremes of
heat, cold, and damp, Make sure you get
genuine Erie resistors. Look for the label—your
guarantee of efficiency.

Each resistor colour

per watt
l/" in all values E;%d:r:h:I::de.”ed =

ERIE VOLUMECONTROL

Smooth and positive contact,
free from hop-off noises. The
bone-hard Erie resistance ele-
ment and Erie precision con-
make this variable
in

struction

T
.

t]fZI/{/

resistance unique its

permanent efficiency,

3/6 5"y

switch.
Follow the technlical experts
who fit Erie components for

or with built-in

trouble-free service.

The RADIO RESISTOR Co., Ltd.,
I, Goiden S§q., Piccadilly Circus, London, W.|

MAKE AMATEUR RADIO
YOUR HOBBY
/ FOR 1936

But begin right.

Join the R.S.G.B. and keep in touch with
Members all over the world.

Co-operate with and secure the advice and help
of Fellow Members. Have the Official Monthly
Journal “The T. & R. Bulletin > sent you
Free and Post-paid every month. Come to
the Lectures, Outings and District Meetings
and keep in touch with the latest Short-wave
Developments.

N\
/

An "Application -form for Membership and a
copy of the 100 Page Book “A Guide to
Amateur Radio > will be sent you for postal-
order or_stamps to the value of 8d.

Write to the Secretary (Dept. S.W.10).

RADIO SOCIETY OF GREAT BRITAIN
§3, Victoria St. London S.W.I.

MIKES and “MIDGETS”

*“ On test Hivac ‘ Midget > Valves proved to be
the most satisfactory ones available, and gave a
thoroughly satisfactory performance when used
in a two-stage Microphone Amplifier.”’
Specified for the
AMATEUR COMMUNICATION
RECEIVER

These Hivac Midget Valves are excellent for
short wave work and have made possible true
pocket and portable radio.

HERE IS THE HIVAC RANGE OF 2 VOLT MIDGET
17

ALVES :—
XSG Screen Grid ol 15/6
XL For L.F. Stages 10/6
XD Detector 10/6
XP Power 5 12/6
XY Pentode type - 15/6

Hivac Folder ** T.S.”" gives all details and characteris-
tics of Hivac Midget and Standard Battery and Mains
Valves.

viVAc

XSG
Actual Size, THE SCIENTS FIC
VALVE
BRITISH MADE

—

THE HIGH VACUUM VALVE CO., LTD.
113-117, Farringdon Road, London, E.C.I.

There is news in the ** Television and Short-wave World " advertisements.
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2 Frequency. Frequency: |
Top Ball{nd Frequency S P A Calls Heard
egister bl 18 9 | B.R.S. 1,784, M. G. Bourk
g . . lgl § 238 lggg SI)EJC | Islands I’(712c’>-metre Pzgr:e? ]
HE frequency register published | ;8; o5 ;WG 18 2MI | G6GO, zKT, sMM, 6SR, 2XC, 20V,
in the December number has 4.5 UG 2 6TL Z’J 2AO0. 6FV. <KG ’
caused considerable inerest and, | 1824.5 6UJ 1893 sRD ‘ s ol ’ pEses
in view of numerous requests, we are 1830 sKG 1O80) 2PK (8o-metre Phone.)
reprinting it in this issue with the new | 1830 6QB 1905 6QA |  WiCMD, 1DVQ, 3CSJ, 3DQ,
stations that have come on the air dur- l 1836.5 6RQ 1910 2NO | VE1EI, CT1KW, SPiCC.
ing December. 1840  2JU 1913 20V ' (40-metre Phone.)
Will any stations who are not listed | 844  6VD 1913.5 2U]J ' HBgJ, VP3MR, EI;G, IiTT,
please send us details for inclusion in | 349  5CJ 1916 sVT CT.ZH. '
'th;- i F ‘ ;g;g ;(C)]C) :gz g g? '{J ! (20-metre Phone.)
requency. requency. [
1726 G6GO 1773.1  §BC gy 1930 50D | V}E;lj{“\fﬁlgl‘l’{ISWK, SUISG, K4SA,
1735 6%% 1774 6;0 gl 8;2 g%% :gio' gg:\ | g ( ' Phone)
1740 5 1774.5 6NU : f 10-metre Phone.
1740.7 5Z] 1775 6ZQ | Igso 6}‘?\37 1950 (ﬂs(? W2zHIJ, 2BC, 2BOF, 1KZE, 8PK,
1742 WL 8 6B | 1052 2 1950 5
I;‘;z iKL ZSZ 5RIO 1837 6TQ it | B.R.S. 1,991, Peter Elm, Aylesbury,
1753 6KV 1780 3BK | 1357 2CF 1961 2UJ Bucks. I'(‘g‘;l"e f“‘;ﬁ;""))
1754 6ZR 1780 6BO 1860 6QM 1965.5 sLL -metre F"hone.
1754  6GO 1780  6HD | 1861 2KL 1970 6UT | G2DQ, 2LZ, sRV, 5KG, F3AM,
1755  6PY 1781.5 5VS Iggz 6\PWSY I9%5 ggg ON4US, 4LV, 4NC.
1756  2A0 1785.5 SZT uelo) B 1950 (40-metre Phone.)
1757 6YU 1787.5 2XP 1870 . 2PL 1988 sWW G240, 2IL, 2TU, 2DU, 2XU, 2PP,
17(5)9.5 5{3{ 1728.5 ;IGFG :ggzs 21}<IP 1990  6AU 2YH, 2MI, 2LZ, sPT, 5SP, sYW, 5KJ,
1760 5 1789 ; ! sRD, sPP, sMW, s5YY, 5LC, sBF
1760 5§th1 1700 UM | 6LX, 6PK, 6DL, 6TO, 6LZ, 6PL, 6XX,
1760.5 2 1790 2SN RALPH STRANGER’S 6SR, 6LH, GIsA], sMZ, SPiOL,
1762.5 2ZN 1791 sAK o EI7G.
704" SNW 1294 sl Science Review |B.R.S. 1,847, J. A. Jagger, Guildford,
17 2 W 1795 2 1/- Surrey. (10-metre Phone.)
1 GC 8o1.
l729 sFI :Sg; 5 S%L  January Issue Now on Sale VE1GH, VPsAC, WIAJS, 1DZE,
7695 5 9 sZ] y . IGBE, 2BCR, 2FWK, 3AUC, 3SI,
1770 sPR 1806  sMM - sDDP, 6FQY, MWL, 9gBHT, CO60M,
z G6LK, sBY, sML.
(10-metre C.W.)
Read OA4], VPSPZ, sAZ, ZL3AJ, VK2LZ,
4EI1, 4BB, LUgBV, gAX, X1AY,K U8VO,
TELE VIS ION » . EIsF, EI8B, VE2FR, 3AEL, 3DU,
Television | | 3MS, 3WA, sHC, W1DF, 1DZE, 1DSH,
COMPON ENTS 1IAVV, 1CMX, 1S8Z, 1CFD, 1ZHI,
| d 1ASO, 1AUR, 1HDV, 1ARH, 1HGB,
| an 2GOQ, 2DTB, 2:BPY, =DNG, 2PWK,
ESIGNED by experts | 2HIJ, 2TP, 2AIW, 2BPD, 2DM, 2G]K,
retrersancoears || Short-wave | | :CAY, SEBT, 3FED, 3BDX, 3AWH,
have produced components 3CHH, 4AJY, 4EF, 4CBY, 4BBP,
L My ., | |3QL, SEEX,’sBEQ, sDNV, sEBT,
BT:S, are fully confident | World | 6DOB, 6GRX, 6]JN, "6KIP, 7FLU
a e er components 7
not only technically perfect 7A1\/[X’ SCRA’ SMWL BPK’ SKTW‘
i e . and absolutely reliable, | 8CRX, 8LEA, 9AGS, ¢gVQD, gHAQ,
By, T mamn. Regularly | | jFoH, gBMN, oFQG, oGVM.
7 = p IHlustrated here is a small (Continned on next page.)
\ &m\\w . e |
% tainable from all good & i
b -a Send for cDoe:\l:l':t.e lists of ‘ T E L E v I s I o N.
= B Ealand Tiatey ion A NEW COURSE OF INSTRUCTION.
Converters. We have pleasure in announcing that our new ‘‘ Television ' Course
has met with remarkable success. The enormous demand for the
l ;:furse zas shho;vn, beyond anydsha?‘ow of doubt, that It’:‘llls th:)tl Iong‘;
elt need which we anticipated when we went to such trouble an
PRODUCED expense in its preparation. . e L -
by SPECIALISTS ettt ettt e s DS 1 othus eaarse |
REFERRED in all branches of Wireless, Television, Talking Picture Engineering, |
by EXPERTS. etc., and of the eastest way in which to prepare for the A.M.LE.E.,
AM.LW.T.,, AM.LR.E., etc.,, Examinations. I
| We teach by correspondence, and guarantee ‘‘*NO

PASS—NO FEE.” Our Technical Consultant is
Professor A. M. Low.
Send for full particulars to-day. Free and without obligation.
THE BRITISH INSTITUTE OF ENGINKERING TE(HNOLOGY,
Recently removed to greatly enlarged premises at

337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,
LONDON, W.I.

BRITISH TELEVISION SUPPLIES, LTD.

Components and Adaptor- \
Faraday House, 8-10, Charing Cross Road, London, W.C.2 I
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Specified for apparatus described in this
journal because the designers have had
full proof of their reliability.

A reliable and constant form of
resistance means consistent radio
enjoyment. Amplion wire-wound
reslstances are ‘‘entirely depend-
able ""—that’s what ** Popular Wire-
less ** said after testing 22 different
values.

Amplion Resistances.
50 Ohms to 2 Megohms.
All colour coded and also
have values clearly printed
on labels  Price /- each
(all values).

Don’t let that next overflow of
current cost Yyou shilllngs or
pounds ; fit Amplion fuses at all
vital points and protect the life
of valuable valves, transformers
and other expensive components.

Amplion
Cartridge Fuses
from 60 m/A to 3 Amp.
for Battery or Mains sets
cost only éd. each.

Amplion Speaker and Component
Folders *“T.S.”" Free on request.

AMPLION (i932), LTD.

82-84, ROSOMAN STREET, LONDON, E.C.!

TRAFT A C

)

R

x

SOMETHING
NEW in
SHORT-
WAVE
Catalogues

1 1D. Post

2

Free

s
¥

*

-

RAYMART" ﬂANbFAC URING CO
HAM. §.

44 HOLLOWAY HEAD BIRMING

THE VERY LATEST IN
SHORT WAVE COMPONENTS

RAYMART, 44, Holloway Head, Birmingham

« Calls Heard ”
(Continued from preceding page.)

WoDXX, Alice R. Bourke, Chicago,
Illinois. (20-metre C.W.)

CE:Il, 7AA, CMzAF, 2DO, 6DW,
SCK, Gz2IN, 2UR, 6MJ, 6NJ, HI6O,
I\4DRW LU:iCA, SM6UA, SM5UR
OA4N, ZS6AL, ZT6Z YN!AA XIBA
1DA, 1CM zAH 2C.

(2o-metre Phone.)

CX2HA, 2HP, LUG6AP,
X1G.

WoNY, H. F. Wareing, Milwaukee,
Wis., U.S.A. (10-metre C.W.)

LU7AZ,

D4ARR, F80Z, F8VS, F8WK,
FA8CR, FAS8IH, G2HG, 2MV, 2YL,
sBY, sLO.

W3AR, J. J. Michaels, North Wales,
Pennsylvania. (10-metre C.W.)

D4ARR, 4AUU, 4KPJ, sLNM, F8OZ,
8BS, FASCR, 8IH, GzHG, 2AX.
W7AVV, V. C. Sahnow, ]
Oregon. (10-metre C.W.)

X1AY, K5AG, 6AJA, 6EWQ, J3F],
2H], LU1EP, 2AM, 9BV, ZLiBA,
ZSIH.

W3DLB, G. H. McClurg, Washington, |

D.C. (10-metre C.W.)
D4ARR, 4AUU, 4GWF, 4KP]J,
4ORT, EA4AV, FS8EF, 8KJ, 80Z,

SWK, FASCR, 8IH, G2HG, 6GS, 6LK,
YMgAA.

BERS, 195, E. W. Trebilcock, Moonta,
South Australia. (40-metre C.W.)

EA1AM, 3EE, 5CG, 7AK, 7AO, 7BC,
G2DL, 2NN, 200, sNU, sNO, 6DL,
6HJ, 61Y, 6KO, 6QP, 6TR, 6UJ.

W. Cooper, Santa Barbara, California.
(ro-metre C,W.)

FS$BF. GsBO, HI>G, J2HJ, OA4].
CX1CG, W. Figueira, Montevideo,
Uruguay. (20-metre C.W.)

FMSCO, G2VD, 6QA, 6XN, OE7JH,
LA1G, ON4NIL, OH3NP.

ZL2HR, Arthur Stevens, Hawera, New

Zealand. (qo-metre C.W.)

EA3EG, sBS, FSLU, SNE, 8NY,
FM4AA, 8IH, 8WH, G2VQ, sYH,
sXH, 6WY, HBoAQ.

Norman Brandon, Barnet, Herts.
(80-metre Phone.)

Wi1CBX, 1BBN, 2HFA, :2HYG,

| 2BOG, =IJF, 2GHP, 2GYY, W3BFC,

Retail Services, Radio Mart, 19, John Bright Street |

and 22, Summer Row, Blrmmgham

OUR POLICY
The Development

of
TELEVISION

3CWG, 3BHO, 3BQ, 3sMZ, 3EFF, 4CS,
SKBJ, SAOM, VO11, WiLI, W1QN.

A Receiver for High-
definition Signals

In the description of the Receiver
for High-definition Signals on page
735, of the December issue, a slight
error was made in the text. The
makers informed us that the wave-
range was 5 to 8o metres, whereas,
of course, this should have read 5 to
8 metres.  All other details given
are correct.
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PILOT AUTHOR KITS

are exact in every detail, and ‘are only
obtainable from Peto-Scott Co., Ltd.

COMBINATION RECEIVER

—CBATTERYD VE:RSION—
¢ g » Cash or C.O.D., Carriage paid
KIT “A Or 12 monthly payments of 13/9 £7/1 0/0
Authors Kit of first specified parts, including zin¢

baseplate and 4 coils, less valves and cabinet.

£9/16/00r 12 monthly
payments of 18/-.

KIT “B.  As for KIT “C.”  As for |
Kit ‘A"’ but including Kit A" but including |
specified valves, less valves and cabinet. 1
cabinet. Cash or Cash or C,O0.D. Carr, |
C.0.D., carriage paid Pd. £11/1/0 or 12 i

'

[}

monthly payments of
20/3.

| Peto-Scott zinc baseplate {undrilled) ...

Peto-Scott 6=VALVE Y OURS FOR
All-Wave SUPERHET 12/6

17-2,000 METRES

Long, medium and shore
waves . .. stations from
every partof the World
on this powerful set,
the very latest all-wave [fift
superhet circuit. &
B.V.A. Valves, Auto- [|
matic Volume Control.

3/6

and 18 monthly
payments of 18/

Energised M.C. Speaker.
A.C. Mains 200/250 v.
40/100 cycles. Walnut |
veneered cabinet,
CASH or C.O.D
Carriage Paid

£l14 : 14 : O

D.C.JA.C. Model same price and terms.

PETO-SCOTT CO., LTD.
77 (T.7) CITY RD.,, LONDON, E.C.| Clerk 9406/7
West End Showrooms ; 62(T.7) ngh HolboErL;ni_ ll{gclb

Sho|tro-hort

1
5 [his S.U.S. Converter is an entirely
TO new model, original in design an
sovering both Ultra-Short (5-7 metre
Ioo sand) and Short (13-100 metre
FIYZ 00y and).  Special circuits employed
rive maximum results on all wave-
bands. An enureiy separate low-loss circuit is brought into
operation when worlqng on 5-7 metre band. Enjoy all the
advantages of an expensive all-wave set by jusl anachmg the
S.US. to your present receiver.
UNIT SHORT AND ULTRA-SHORT CONVFRTER
Covers 5 to 100 metres.
Aeroplane tio
oy New Type
with  special  scale
Two controls only.
Two connections only
to set. Also receives
240-line Television
sound, in addition to
world-wide short-wave
broadcasts.  All metal
non - hand - capacity

cabinet. Complete with
valve ready for use

Battery Model 506.
£350

Cash or C.O.D
Carriage Paid.

TII Unit Universal AC/DC.

HEPTODE SHORT-WAVE CONVERTER.
This self-contained converter can be added to any mains
receiver either superhet or straight type. There are no
coils to be changed as a switch controls the three ranges of
wave bands which cover 12 to 85 metres. An improved
method of tuning is employed, the 100 to | tuning dial
makes for simple and perfect handling. You do not dis-
connect_ when changing to normal broadcast : just switch
over. Ready for use after making only two simple con-
nections to your present set.

Complete with self-contained power unit and valve in

attractive cabinet.
AC/DC Model £6 15 0 Battery Model £4 5 0
Cash or C.O.D. Carriage Paid

(Liss " T.S." Fru rhone CLE 5340
347 CITY ROAD

LONDON EC/
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Decoupling of Screen Grid Circuits in Television
Amplifiers (see page 48).

APPENDIX.

Let Zs = impedance of C and Rs in parallel

R.

jwnC Rs+1
is = alternating screen current.
ip = alternating anode current.
Other definitions as in text.

ep=1ip Rp ... (1)
eg = ig Zg iooeieiiieeeen, . (2)

. m e+ prep

Ig == ———————— i (3)
P Zg

. My €5+ pye€

e e @)
Rp + g

Substituting (1) and (2) in (3) and (4) respectively,
we have

lTp

#s (pr + Zs) + pa g Zs
=R, [ S ———»] nl5)
€ (p2

+ Rp)(p + Zg) — poprRpZe

JANUARY, 1936

Substituting value of Z., multiplying numerator and
denominator by (jwCRs + 1) and assuming P, » Rp
we have

€p
— =Ry
€ p1ps + Repy — pp pr Rp R,

Let

B3 P+ B3 Rs + pype Re + jwCRs py gy ]
joCRs py py

ug py + p3 Re + py pp, Rg= X
PP+ Ropy — pp pr Rp Ry = ¥
oCRgp, = Z

€p X + jzps
then — becomes R, { ————
e Y+ jzp,
or, in scalar form,
RS 7
Ren o 7o
Y® + z22p°

Phase angle is determined after rationalising de-
nominator. Multiplying numerator by (y — jzr.) we
have, for numerator,

RH[xXY + 22 pipn + j(Yzus — xzp5)].
2(Y s XZ r)

- degrees.
XY + z2* p,p,

whence angle = tan

THE
TELEVISION SOCIETY

President : Sir AMBROSE FLEMING, M.A., D.Sc., F.R.S.

Founded in 1927 for the furtherance of Study and Research in Television and
allied Photo-electric Problems.

Ordinary Fellows are elected on a Certificate of Recommendation

signed by Two Ordinary Fellows, the Proposer certifylng his personal

knowledge of the Candidate. The Admission Fee for Fellows is half-a-

guinea, payable at the time of electlon, the Annual Subscription is £1,

payable on election, and subsequently in advance on January Ist In each

year, but the Annual Subscription may be compounded at any time by
the payment of Ten Guineas.

Any person over 2l, Interested in Television, may be eligible for the

Associate Membership without technical qualifications, but must give

some evidence of interest In the subject as shall satisfy the Committee,

For Associate Members the Entrance Fee is 5/-, payable at the time of

election, with Annual Subscription i5/-, payable in' advance on January Ist
in each year.

Student Members.—The Council has arranged for the entrance of
persons under the age of 2| as Student Members, with Entrance Fee 2/6
and Annual Subscription i0/-, payable as above.

The Ordinary Meetings are held In London on the second Wednesday

of the month (October to May Inclusive) at 7 p.m. The business of the

meetings Includes the reading and discussion of papers. A Summer

Meeting is usually held, and affords Members the opportunity of in-

specting laboratories, works, etc. A Research Committee and the

preparation of An Index of Current Literature are active branches
of the Society's work.

The Journal of the Television Society

is published three times a year. All members are entitled
to a copy; and it is also sold to Non-Members, at an
annual subscription of |5/- post free.

Forms of proposal for Membership, and further information

regarding the Society, may be obtained on application to the

Business Secretary, J. J. Denton, 25, Lisburne Road, Hampstead,
London, N.W.3.

AN
ENTIRELY NEW . SCIENTIFIC
JOURNAL

Ralph Stranger’s

SCIENCE
REVIEW

OFFICIAL ORGAN OF THE
WORLD-WIDE RADIO RE-
SEARCH LEAGUE

A monthly periodical devoted to modern
scientific research and progress

THE SECOND ISSUE IS
NOW ON SALE

Monthly 1/-
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BTC

? means
Better Television
Coming
meanwhile
ALL-WAVE
Your Present Set
FROM 30/-
Descriptive leaflet free
BENNETT

TELEVISION UP TO DATE

Send for the very latest book by Hutchinson, as
described in this Journal. Dealing with High-
Definition, Cathode-Ray, Time Bases, 240 and
405 line Transmission and Reception, Uitra
Short Wave, and INTERIaced $canning, etc. 125
illustrations. Price 2/6. Post Extra 4d.

H. E. SANDERS & CO., 4, Grays Inn Rd.,
London, W.C.I. Phone Chancery 8778

TELEVISION CO.
REDHILL

e ——— T T
CLASS “B”’ AMPLIFIERS
We can supply
RAYTHEON RADIO TUBES

of the types required for Class « B "
Amplifiers; i.e. types 46, 56, 59 and 83
at 10/- each

We can supply
COMPLETE KIT OF PARTS
VALVES AND SPEAKER

for that proved excellent receiver

THE “ADVANCE
ALL-WAVER”

Cash or C.O.D.
£9' I 0'0 Carriage  Paid
We can supply the KIT of specified
components for the
« UNIVERSAL MAINS
SHORT-WAVE THREE”
Full details on request.
Complete List T.S. of Radio Apparatus.

CHAS. F. WARD

46 Farringdon Street, London, E.C4
Telephone: Holborn 9703

Free.

THE CONSTRUCTORS’
CIRCLE

Application for Membership

To be filled in and sent with a
stamped envelope for reply to the
Editor, “Television and Short-wave
World,” Chansitor House, Chancery
Lane, London, W.C.2.

(1) 1 already subseribe to your
journal at the address below.
{2) I have placed a regular order
for TeLEVISION and SHORT
Wave WorLD with my book-
sellers, MessStS..eeeennnencnnee.

and desire to be enrolled as a
member of the TerLEvIisION
and SHORT WAVE WORLD.
“ Constructors’ Circle.”

Please send membership badge
frse of charge to

Name (in block letters) «.............. ‘
Address ........oeeenen

Constructor’s Circle

*Strike out lines not applicable.

Additional Members.

W. Backhouse, 109 Sturgess Avenue,
Hendon, N.W.4; W. Dunn, Jnr.,, 118
Hamilton Road, Rutherglen, Glasgow;

R. J. S. Gibbens, *‘Laundale,” Usk Road,
Caerleon, Mon.; F. E. Williams, 37 Max
Road, West Derby, Liverpool, 12; J. H.
Kostromin, Broadway Radio Service, 18
Gower Place, Mumbles, Glam.; J. E.
Bryden, Collin, 24 City Way, Rochester,

“TELEVISION COUPON

and SHORT-WAVE WORLD.”
FOR FREE INQUIRY SERVICE

Name

Addrens
January, 1936

Kent; W. S. Bagley, 17 Hubert Road,
Clacton-on-Sea; G. Buttery, 23 Preston
Road, Brighton, Sussex; W. Ingram, §
Bromford Road, Oldbury, Wores.; H.
Fisher, 12 Rawlings Road, Bearwood,
Smethwick, Staffs.; C. L. Davies, 78
Rhondda Street, Mount Pleasant, Swansea,
S. Wales; F. Smalley, 20 Chatsworth Park
Road, Gleadless, Sheffield, 2; W. P. New-
ling, 38 Salisbury Crescent, Oxford; R. L.
Allen, Vision Radio, 43 Lower Marsh,
S.E.8; J. Munns, 24 High Street, Welling-
borough; C. Abraham, 24 Ravensbury
Avenue, Morden, Surrey; C. O. Anderson,
Highfield Lawn, Highfield Road, Derby ; H.
Lundean, 145 Stanhope Road, S. Shields,

Co. Durham.

Read

“TELEVISION
AND
SHORT-WAVE

WORLD”

Regularly

MISCELLANEOUS
ADVERTISEMENTS

The charge for advertisements in these
columns is 12 words or less 2/-, and 2d. for
every additional word. All advertisements
must be accompanied by remittance. Cheques
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed,
and shouid reach this office not later than the

15th of the month previous to date of issue,
= T v T AR

PATENTS. Trade Marks Advice. Handbook and
Consultations free.—B. T. King, Patent Agents, G.B.,
U.S.A. and Canada, 1463, Queen Victoria Street,
London, 50 years' references. City 6161.

RADIO AMATEURS HANDBOOK. 1936 edition
(twice as big), s/3d. First batch over from U.S.A.
were completely sold out in two days. Nuff said.

Below.
LIGHTNING RADIO CALCULATORS (A.R.R.L.
Type “ A" 4/6d. Below.

WINTER CALLBOOKS. Start the New Year well,
and have an up to date copy. Price 6/-. All post
free. Gs5KA, 41, Kinfauns Road, Goodmayes, Essex.

A ——

PATENT AND TRADE
MARK AGENTS

A. MATHISEN. Chartered Patent Agent, F.Tel.S.
Patents, Designs and Trade Marks,—First Avenue
House, High Holborn, W.C.1. Holborn 8950, Tele-
grams : * Patam " Holb,, London.

PATENTS. Trade Marks Advice. Handbook and
Consultations free.—~B. T. King, Patent Agents, G.B.,
U.S.A. and Canada, 146a, Queen Victoria Street,
London, 49 years’ references. City 6161.

GEE & CO. (Estab, 1905), patents and trade marks
throughout the world (H. T. P. Gee, Mem.R.S.G.B.,
AMI.R.E., etc.), 51-52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office.)
'Phone : Holborn 1525. Handbook free.

INDEX TO ADVERTISERS
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Television
developments

EmswAN
- RAY TUBE

TYPE B H Here is the Cathode Ray Tube specially developed

- SERIAL No

for television reception. Ediswan have been asso-
ciated with the application of Cathode Ray Tubes
to television from the commencement and have kept
to the front with the most recent improvements.

Ediswan High Vacuum Cathode Ray Tubes

are made in two sizes:
Prices

Type AH - £10.10.0 . Type BH - £8.8.0

All have special screens giving a black-and-white

image. Green or Blue screens can be supplied
without extra charge.

We also manufacture :
@ Mercury Vapour Rectifiers @ High Vacuum Diodes
@ Transmitting Valves for ultra-short waves
@ Grid controlled discharge tubes for time bases

These have been specially developed for line-scanning circuits.

Full information on the tube and its associated circuits
can be obtained on application to the Technical Service
Department, at the address below.

ENTIRELY BRI I M ADE ¢

EDISWAN

RADIO VALVES

THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS RD., LONDON, W.C.2
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