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Mullard introduce a
new type of Cathode _

TYPE A.41-G4

HIS NEW TYPE of Mullard
Cathode Ray Tube has been
specially designed to permit the

ABRIDGED SPECIFICATION

pair of plates nearer the screen to Screen Diameter - 4 ins. (approx.)
- . Heater - - 4 volts, 1.2 amperes
be used with a non-symmetrical gy lk
3 3 . . aximum kEFina
deflection circuit, thus considerabl Anode Voltage b L
’ y g
reducing the cost of the associated Deflection - Double Electrostatic

apparatus. Focusing - - - - Electrostatic

FLUORESCENT COLQUR

| : A4l4 - - - - - White
clectrodes enables an exceptionally A41-G4

The design of the focusing

= = = =~ = - Green L
small spot size to be obtained A41-B4 - - . - . . Blue
over the entire screen area.
. Full technical information from
Price £.6 I5s. ‘ THE MULLARD WIRELESS- SERVIGE CO. LTD.
COMPLETE WITH SPECIAL SOCKET -~ Cathode Ray Tube Department,

225 Tottenham Court Road, London; W.1

Printed in Great Britain for the Proprietors and Publishers, BBRNARD JONES PUBLICATIONS, LTD., Chansitor House, Chalicery Lane, London, W.C.2, by
THE PRESS AT COOMBELANDS LTD., Addlegtone. Surrey. Sole Ag'entrs for sSouth Africa: CENTRAL NEWS AGENCY, Lm. Sole Agents for Australia and New
Zyealand: GORDON AND GOTCH (AUSTRALASIA), LTD.
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AIDS TO TELEVISION
For Reliability use by “BELLING-LEE”

— ; . We have carried out extensive research in con-
nection with television aerials and transmission
cable and are in a position to recommend the
twin feeder and aerial system listed below as the
most efficient for nearly all installations.

@® TWIN FEEDER. .
** Belling-Lee *’ twin feeder for centre-fed half-wave
aerials has three distinct advantages which are ;

TO N E & VOI_U ME ease of running, very low cost and, most important

of all, anti-interference properties.

Co NTRO LS Theoretically, a coaxial cable should be better for

a very long run with a very weak signal and no
local sources of interference, but in practice we

:;-S\LBS T;rLOI’]‘!Eh& omohl GELl are still waiting to find such a case ; when we do
Igh-class, preciston- A A A
built components Thar: ons find such a case we will adv?rtlse the fact_and will
struction is such that they will market coaxial cable, but in the meantime our
_never develop. faults. Each con- experience dictates that we continue to sell only
;Z’i'se'slécgl'“d”at”Yt tefsf_te_d for balanced twin feeder. It can be used quite efficient-
e Spindlésc;r; ?éin: fgr',eg"?oyr’ ly with a receiver designed for a coaxial feeder,
cutting to required length. and, even taken down lift shafts; it picks up less

interference than expensive coaxial.
Apart from television—as a short wave feeder
SRS ITEST el il this ‘‘ Belling-Lee " twin cable, L.336, has no
MOl S fibrous covering to absorb moisture and the cable
With Double-Pole Switch ... S/- insulation will withstand very severe climatic
FROM ALL RADIO DEALERS o : Y
| o conditions—ozone, sea air, etc.
Write for descriptive leaflet to :

THE RADIO RESISTOR CO. LTD., I, Golden Sq., LONDON, W.1 The bicaking 1p2d 15480 |bs,, andisighit,por (005

— is 2 |bs. Characteristic impedance in ohms at 45
Mc. 80. Loss in db. per
100 ft.: at 45 Mc. 2.9; at
14 Mc. 1.3. Sold loose as
When talk sounds like motors back- 1..336 at éd. per yard, or

firing, ft
‘ . reels as L.344 at |-

And bands, like a duck that's expiring, 78’66(15 l

There isn’t a doubt §E% [P ek

That’s your signal to rout o TELEVISION AERIALS.

Qut the FLUXITE—and see to your

wiring. The system comprises a centre-
fed half-wave aerial consisting
See that FLU XITE is always by you—in the house—garage—work- of two V"eather'F’r’°°f tUb'r.‘gs
shop—wherever speedy soldering is needed. Used for 30 years In of correct proportions to give
government works and by leading engineers and manufacturers. maximum reception at 45 Mc.
Of lronmongers—in ting, 4d., 8d., /4 and 2/8. The aerial illustrated is List
Ask to see the FLUXITE SMALL-SPACE SOLDERING SET— cmdc .
compact but substantial-—complete with full instructions, 7/6. No. 323 mast-head aerial com-
LWri:e for Free Book on the artsc_:_‘E;:‘Ifoft ” ;_olderingl and ask for plete with reflector. Price 1
eaflet on CASE-HARDENING L and TEMPERING TOOLS : g
with FLUXITE. 65/-. Full particulars upon |
To CYCLISTS § Your wheels will NOT k d and less the spok S
] our wheels wi eep round and true unless the spokes
are tied with fine wire at the crossings and SOLDERED. This makes a much @ TELEVISION SERVICE
stronger wheel. It's simple—with FLUXITE—but IMPORTANT, We are Prepared to undertake the measurement of field

strength on vision and sound channels and on interference,
to determine whether reception is practicable and if so at
what height and position the receiving aerial will require
to be situated.

The nett inclusive fee for this service is from 3 guineas, the
figure depending on the actual location. We also undertake
complete aerial installations for the trade.

Literature : write for free suppression literature or our manual
‘Interference Suppression’ |,/8d. post free.

THE FLUXITE GUN

Is always ready to put Fluxite on
the soldering job Instantly, A
little pressure plac:s he right
quantity on the right spot and
one charging lasts for ages.

Price /6.

ALL MECHANICS &

D.l. DIODE'  VALVE HOLDER
PECIALLY made for the new type of Mazda Diode
Valve for use in multi-valve receivers for rectification
and A.V.C. No. 357, Price, each, Is. No. 357/H

CAMRRINGY ARTEDIAL ROAD. ENFIELD. MIDD X
= e e

FLUXITE LTD.{ Dapt. T.V 1, DRAGON WORKS, BERMONDSEY S1., 4.1,
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e | For ACCURATE testing you need

. “AVOMINOR

Regd. Trade Mark

e

Only precision instruments
enable you to test accurately
and trace radio faults effici-
ently. The AVOMINOR
is outstanding for precision.
There are two models;
they are the outcome of an
effort to provide amateur
enthusiasts with instru-
ments of high accuracy
and maximum utility at a
moderate cost.

The
Write for fully descriptive pamphlet U N lvE RSAL AVOM 1 N OR

of all “AVO’’ testing Instruments.

The D.C. AVOMINOR

13 precision meters in One. This ac%ﬁ:em?::‘:i;

cal ins”?mem e %UEEST : Cﬁd Bias, Mains
3 or measuring .1, Leles i

Z:fc}liclx‘:elri‘r;inator voltages ; milliamp. ranges for testing

Thi. e ‘
cevlesrs :ﬁ":&'aét . lxlndreclssxént npvxng--lcoi}l1 instrument
i L. testing. It has
- L or measuring A.C, vol ranges
Sole Proprietors & Manufacturers : : g AL voltage, D.C. voltag
b f resistance. All readings are clirect.0 S entiand

AUTOMATIC COIL WINDER & || The hich total resistance of to el 2 culations.

ivi i ratus : resistance &

al receving fabies 2o oI case, comolete || ELECTRICAL EQUIPMENT ©0,, LTD. (| Gl "smeures scursic resdinsn Compicte with

== o . : : :

r:;i‘:ﬁ tc:.lsting p'rodi. ‘::r:tcodlle -Cllpsl 45/ = Winder House, Douglas St., London,S.W.1 and instruction bookletc’Ps,- eadi £5 10s.
Jeads and instruction boo -

Telephone : VICtoria 3404/7
LEATHER CARRYING cast 10/~

Deferred Terms if desired lﬁ Deferred Terms if desired

Ll

Loudspeaker for operation on 210, 220 or 250 Volt
mains, is to ‘Step-down’’ your mains supply by
using a ‘“Sound Sales’’ Auto-Transformer., '
This method cuts out the
waste occasioned by the use
of voitage dropping resist-
ance leads

The ‘‘ Sound Sales '’ Auto-
Transformer also enables
you to ‘‘'Step-up’ from
110 volts to 250, if desired.
The 60-watt model will be
found suitable for use with
& the majority of American

e g are

MAKE IT BRITISH! I [3][E%

The safe and sure method of converting your 110 | .60

Volt AMERICAN Receiver Gramophone Motor or g
I
T

.

3-RANGE
COILS

LONG, MEDIUM & SHORT-WAVE BANDS

f!»

apparatus.

Full details of these models
and the range of ‘‘Sound
Sales'" Chokes-Mains Trans-
formers—Powe Supply Units
—~Microphone Transformers

Built for constructors and .0005-uF condensers.  Accurate
experimenters, as well as tracking assured by trimmers, and
for  manufacturers, the low-loss switching by Bulgin
above Three-Range Coils Rotary 5-way H.F. switches.
are an interesting example Werite for Instruction Sheets.

—Public Address Amplifiers, | of what can be done by List No. C.60 e e 976
etc., dre given in our new - Bulgin Precision Wind- List No. C.61 oo ... 15/6
56 page catalogue. 6d. (5 \WATT Type I5/-  100-WATT Type 22/ ing. The circuit diagram

Post Free.

shown completely covers
the vitally important Fre-
quency Changing Stage of a

highly modern ** all-wave '
Superhet. The coils cover Send 3d. stamps for 120-Page

bands of 18-55, 200-550 and Catalogue No. |57 M.1.
R, 1,000-2,100 metres, and are Fully illustrated. 1,200 com-
Marlborough Road, Upper Holloway, London, N.I9 tuned by untracked 2-gang ponents described.
| Phone : Archway 1661-2-3 (Contractors to G.P.O., etc.)
e ADVT. of A. F. BULGIN & Co., Ltd., ABBEY RD., BARKING, ESSEX
A 193
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COMMENT OF THE MONTH

A Promising Outlook

S EVERAL events have transpired during the past month which should
do much to quicken the progress of television towards its principal
objective of providing a new form of home entertainment. Of major
importance was the announcement by the Postmaster-General that it had
been decided to allocate 8 per cent. of the net radio licence revenue, or in
all a sum of £295,000, for television. This should go far towards provid-
ing a more efficient service, which will undoubtedly be an important induce-
ment to the public to buy receivers. It was noteworthy that in the debate
that followed this announcement the only serious criticisms were regard-
ing the lack of television facilities in the Provinces.

Secondly, the B.B.C. in their annual report stated that the year’s
experience is felt to have justified that confidence in the future of television
which led to the establishment of the station at Alexandra Palace. The
service, the B.B.C. stated, has been vigorously developed in the face of
considerable difficulties, and it remains the only public service in the world
to reach viewers in their homes. It can be assumed, therefore, that the
B.B.C. no longer regard television as the Cinderella of broadcasting and
that the service will be developed as rapidly as circumstances will allow.

Thirdly, a television sub-committee has been appointed by the Radio
Manufacturers’ Association for the purpose of furthering television
development and providing means of interesting the public in this new
form of entertainment. This committee will act as a liaison instrument
between the B.B.C. and television manufacturing interests and being repre-

. sentative of the trade should be capable of some very valuable propaganda

work,

Clearly, these developments are of paramount importance and indicate
a desire on the part of all the authorities concerned, including the (Govern-
ment, to advance television with all practicable speed; they should result
in the clearing away of a good deal of misconception that has existed and
giviag the public the assurance that a worth-while new form of entertain-
ment has come to stay.

Six reasons why you should build our New Televisor :—
It has been specially designed for home construction ®w lts cost is the
minimum ® |t is as simple to construct as an-ordinary wireless set o It
is guaranteed to give excellent pictures ®  Its construction will provide
you with valuable knowledge and experience m It is quite safe to use.

195
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THE PHASMAIJECTOR

A NEW SOURCE OF VIDEO SIGNALS FOR
TESTING CATHODE-RAY TUBES AND
TELEVISION RECEIVER PERFORMANCE

Y means of a new type of tube
B developed Dby the DuMont

Laboratories, New Jersey, the
experimenter, designer and tester are
now entirely independent of outside
transmitters  previously  depended
upon for video signals.

The Phasmajector (Greek for image
emitter) as the tube is called, pro-
vides a uniform television test signal
with relatively inexpensive associated
apparatus. It is a modified form of
cathode-ray tube and is the latest
achievement of the Allen B. DuMont
Laboratories, Inc., of Upper Mont-
clair, N.J.

In place of the usual fluorescent
screen there is in the Phasmajector a
metallic plate on which is printed the
desired picture or test patt@rn. Also,
the tube includes a collector electrode
as well as the conventional cathode-
ray tube gun and deflecting elec-

When used with suitable
sweep circuits and amplifiers, the
picture printed ‘on the metallic plate
can be readily scanned and trans-
mitted to a receiver for reproduction
on a stardard television cathode-ray

trodes.

tube. It is also possible to use stan-
dard oscillograph cathode-ray tubes
for viewing. '

The new image-transmitting tube
or Phasmajector operates on the prin-
ciple of varying secondary emission
from the image plates. In other
words, as the cathode-ray beam scans
the image on the metallic plate, vary-
ing amounts of secondary electrons
are released depending upon whether
the beam impinges upon metal or the
special ink used to print the picture.
A larger number of electrons are re-
leased when the ray strikes the metal
than when it strikes the ink. The
varying voltage output is picked up

by the collector electrode and fed to
the grid of the video uamplifier. This
signal, it is stated, is very stable and
of much better quality than can be
obtained from a photo-electric mosaic
pick-up tube because of the absence
of capacity effects. The amplitude
of the signal may be as high as 10
volts with high-impedance coupling
and is able to modulate a television
viewing tube directly without any
video amplifier. The signal is o.2
volt across a 10,000-ohm load.

For a simple television demonstra-
tion, two standard oscillographs
such as are used by radio servicemen,
can be used, one equipped with a
Phasmajector tube in place of the
usual cathode-ray tube, and the other
with its usual tube. Certain slight
modifications are required, but the
oscillographs can still be used for
their normal purposes when desired.

The Phasmajector

tube: note the image

oh metallic plate for
transmission.

With such a simiple, inexpensive ar-
rangement all the principles of a com-
plete television system can be readily
demonstrated. Either horizontal or
vertical scanning of any desired num-
ber of lines and any interlacing
arrangement can be used.

The circuit and principles involved
in this simple television demonstra-
tion equipment are part of the Du-
Mont simplified high-definition tele-
vision system, which has been com-
pleted and tested in the DuMont
Laboratories. Field tests for this
system are to be inade provided an
experimental licence can be obtained,
application for which has been made.
This radically different method of
television uses no synchronising or
blanking impulses at either transmit-
ter or receiver, and has no sweep cir-
cuits at the receiving end. This
makes possible the simplification of

196
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A photograph of a picture transmitted by

the phasmajector.
the receiver. It is claimed that the
receiver need consist of little more
than a high-grade short-wave re-
ceiver with a cathode-ray tube in
place of the usual loudspeaker. Fur-
thermore, the DuMont method, it is
said, requires a much narrower fre-
quency band than that now needed
for wusual television transmission.
Four transmitters can be operated
where only one can operate at pre-
sent. If this is proved to be correct
it means that television can be trans-
mitted on somewhat higher wave-
lengths or Jower frequencies, thereby
greatly extending the service area
covered by a given transmitting
power.

The Phasmajectot, Type 1, has the
same operating voltages as the Du-
Mont 34-XH 3 in, cathode-ray tube.
It has two additional electrodes, how-
ever, the collector electrode and
the image plate. The collector is
operated several hundred volts posi-
tive with respect to the anode, and
feeds into the grid of the amplifier
tube. The image plate is normally
grounded to the anode.

The Phasmajector now available
to experimenters and others has on
its plate a line drawing of Abraham
Lincoln. In the demonstrations
staged at the DuMont Laboratories,
the drawing was first scanned with a
half-dozen lines or less, yet the coarse
image reproduced could be at least
identified. Increasing the scan to
about 100 lines and adjusting the in-
tensity and focusing controls, an ex-
cellent image was obtained. The
individual luminous lines were ob-
served to disappear as they over-
lapped and blended together. Inter-
esting distortion could be produced at
will, such as by horizontal expansion
of the image. The price of the tube
is $40.000.
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For the Du Mont simplified tele-
vision system referred to previously
it is claimed that by transmitting the
wave-forms of the transmitter scan-
ning voltages, it is possible to send
pictures interlaced four-to-one, with
flickerless reception at 15 frames
per second, and as a consequence, the
band width is only one-half as great.

the same, 6o per second, in the new
system as in the conventional system
the only difference being that each
interlaced ‘‘ fractional > frame con-
tains one-half as many lines as for-
merly. The number of lines, 441
{American standard), and the num-
ber of picture elemeuts per line, 4/3
x 441 for 4-to-3 aspect ratio, remain

Two osecilloscopes being used

as transmitter and receiver and

providing a very simple arrange-
‘ment for test purposes.

.
= - .
L o

Reduction in picture frequency in-
troduces achigh degree of flicker un-
less special means are taken to pre-
vent it. The means taken in this case
is a high interlace ratio, four-to-one
as compared with two-to-one at pre-

sent. The ‘ field frequency ’> (the
number of limes the picture area is
fractionally scanned) thus remains

the same. Consequently, a flicker-
less 441-line image is produced, even
though there are only :5 complete
frames per second.

A 4-to-1 interlace ratio seems im-
possible to accomplish when the con-
ventional method of transmitting
sync, pulses is used. In the conven-
tional system, separate sweep-voltage

TELEYISION
SHORT-WTVE WORLD

generators are employed at transmit-
ter and receiver, and sync. pulses are
transmitted to maintain synchronism
between them. To produce a pro-
perly interlaced picture by this
method, the sync. pulses must main-
tain a time accuracy of less than a
microsecond, even when the interlace
ratio is only two to one. When an
interlace ratio of only four to one is
attempted, the degree of accuracy re-
quired is so great that the sync. sig-
nal method is useless. In the Du
Mont system, however, all this is
taken care of by eliminating the sync
signals altogether. Cnly one sweep
voltage generator {producing horizon-
tal and vertical scanning) is em-
ployed, that at the transmitter. The
wave-forms of the vertical and hori-
zontal scanning voltages, produced
by this generator, are used as modu-
lating signals on an auxiliary carrier.
After demodulation and amplifica-
tion at the receiver the wave-form is
then used directly as a sweep voltage
for the receiving cathode-ray tube.
The receiver is thereby considerably
simplified, in principle at least. No
amplitude-operated sync.-signal
separation circuit is necessary, and
no sweep-voltage generators are
required.

Columbia’s Television Transmitter

rY"HE Columbia Broadcasting
L System’s new television trans-
mitter is now practically ready.

When completed the transmitter is
to be shipped to New York for instal-
lation on the 73rd and 74th floors of
the Chrysler Building. There it will
provide television programmes from
the nearby Grand Central Station
studios now being built by Columbia
and it is expected that they will be
picked up within a radius of approxi-
mately 40 miles over a total area of
about 4,800 square miles of a thickly
populated area.

Columbia’s new transmitter really
consists of two complete units almost
identical in construction. One of
these will be used to transmit high
fidelity sound and the other produces
for pictures. There is only a slight
difference in design of the two des-
pite the fact that the sound transmis-
sion will cover a frequency range of
up to 10,000 cycles while the wave
band needed to reproduce high fre-
quency 441 line interlaced pictures
extends to 2,500,000 cvcles,

Twenty-four water-cooled

o

valves

ranging in length from ten inches to
about four feet, have been especially
designed for use in the two trans-
mitters. Each of the latter has a
7,500-watt output with 30,000-watt
peak modulation. Due to the fact
that tremendous heat will be gener-
ated a complete air conditioning unit
has been built to cool the 120 gallons
of water per minute used to reduce
the temperature of ‘the valves and
other parts of the equipment. In ad-
dition, 1,000 gallons of oil are needed
to cool the ten transformers used.
{The main power units, consisting
of the transformers and motor gener-
ators, will be housed in fireproof
vaults on the 73rd flood of the Chrys-
ler Building, while the transmitter
itself is to be housed on the #74th
floor. The laiter will be connected
with a power distribution panel 16 ft.
long by % ft. high and a transmitter
panel 46 ft. long, the right-hand half
of which will be devoted to <ound,
and the left to vision. There is to be
a control desk in the centre of the
transmitter panel from which opera-
tion of the whole set can be checked.

197

The entire assembly will be finished
in chrome and satis steel.

Every safety precaution has been
taken in designing Columbia’s new
television station. The steel struc-
ture of the Chrysler Building floors is
being strengthened to bear the addi-
tional weight. {The control panel is
equipped with lights which indicate
failure of operation at any part of the
equipment. A second series of con-
trols and lamps is installed at the
back of this panel so that in an emer-
gency the transmitlter can be con-
trolled from there. Interlocking
automatic circuits have been ar-
ranged so that power will be cut off
and signal lamps lighted the instant
a door leading to the high tension
wiring is opened.

The %74th floor also contains a room
where all input circuits from the ad-
jacent Grand Central Station studios
enter and another where power from
the public utility company is intro-
duced.

When all of this equipment is ready
for installation, it will be necessary
to construct special rigging to lift
it from the 71st floor, where the
elevator service ends, to the floors
above.

WwWW.americanradiohistorv.com
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”ggi . TH E
TUBE SOCKET, .| ' 'TUBE MOUNT
‘ a1 SIMPLEST
HOME-BUILT

TELEVISOR

R
5 o

; Designed by S. West

%; COMPLETE WORKING
INSTRUCTIONS FOR
) BUILDING A SMALL-
SCREEN VISION RE-
CEIVER THAT WILL
t PROVIDE A HIGH

e

STANDARD OF PIC-
TURE QUALITY AT A
MINIMUM COST

—————

PART 1I.—MORE ABOUT THE VISION UNIT AND CON-
STRUCTIONAL DETAILS OF THE TIME BASE

e
i

AST month an outline of the complete simple and the arrangement adopted for these results in con-
home-built televisor was given, including all the siderable simplification.
circuits, list of components and photographs. The layout adopted is a little unusual but it has the
Sufficient information was given to enable any experi- advantage of improving the subsequent handling of
enced constructor to complete the worlk, though obvi- the unit. Tt is sufliciently compact to permit the C.R.
ously in the space available it was not possible to enter tube with its associated smoothing and potential net-
into much detail. Part of this detail is furnished in work to occupy the same deck, thereby reducing the
this article and diagrams are given showing the exact length and number of the -various inter-connecting
- wiring of the vision unit and these are followed by leads.
detailed instructions on the coastruction of the time Before considering further the practical construction
base. of the unit, let us first briefly review the circuits for
Normally, when a television receiver is in course of the time bases and C.R. tube network.
construction, the amateur approaches the time base On p. 202 these circuits are shown in schematic
with some temerity for he has had impressed on his form. The two valves shown to the left of this dia-
mind that here is a piece of upparatus which does not gram are responsible for developing the line scan.
comply with his acquired conception of normal radio. The remaining two valves develop the frame scan. The
Fortunately, in the case of this receiver the time base connections to the C.R. tube socket are shown at the
is so extremely simple that it is unlikely that difficul- extreme right,
ties of any nature will be encountered. A knowledge of the manner in which a time base
The complete time base employs four valveg only works is very desirable for it is not easy to- arrive at
198
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WIRING DETAILS
OF VISION UNIT.

The letter references on the photo-

graph corraspond to those on the

drawings given on this and the
following pagess

Come’ C S

L3

| il

© ! ]
mmmnmﬂy ol u\lluunﬁ?umn

s o e sl
B TJL

To R-6,
UNDER BASE

The drawings above give the wiring details of compartments C and A of the vision unit.

TO TOR CAP -
of V4 N Core-F.

\

ON SEPARATE

"SHELF ; , Sl

These two drawings show. the wiring details of ¢compartments E and G.
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THE TIME BASE

List of components with values and
makes for the time base.

CONDENSERS

Crg o.cor-mfd. (Dubilier type 670).

Cz0 so-mids. 12 v. (Dubilier type 402}
Czx o.oor-mfd. (Dubilier type 670).

Czz  o.cor-mfd. (Dubilier type 670).

C23 0.005-mfd. (Dubilier type 670).

C24 20-mfds. 50 v. (Dubilier).

C25 o.1-mfd. (Dubilier type 4603/S).
C26 o0.002-mfd. (Dubilier type 670).

C27 so-mfd. 12 v. (Dubilier type 402).
C28 o.5-mfd. (Dubilier type 4608/S).
C29 o.1-mfd. (Dubilier type 4603/S).
C30 o.1-mfd. (Dubilier type 4603/S).
C3r 5o0-mfds. 50 v. (Dubilier type 3004).
C32 .2-mfds. 1,000 v. (Dubilier type 950).
C33 Optional see text.

RESISTANCES.

R1g9 50,000-ohms potentiometer (Reliance).
R20 150,000-0ohms } watt {Dubiliez1).

R21 500,000-ohms 1 watt (Dubilier).

R22" 500,000-ohms potentiometer (Reliance).
R23 50,000-ohms potentiometer (Reliance).
R24 1,000-ohms % watt (Dubilier).

Rz25 1-megohm 4 watt (Erie).

R26 100,000-ohms 2 watts (Erie).

R27 s5,000-ohms § watt (Erie).

R28 50,000-ohms potentiometer (Reliance).
Rz29 20,000-ohms } watt (Dubilier).

R30 2-megohms potentiometer {Reliance).
R31 500,000-chms 1 watt (Erie).

R32 1,000 ohms % watt (Erie).

R33 500,000-ohms } watt (Erie).

R34 2,000 ohms potentiometer (Reliance).
R35 8,000-ohms 4 watt (Erie).

R36 200,000-ohms 2 watts (Erie).

R37 1-megohm % watt (Erie;.

R38 1-megohm % watt (Erie
R39 50,000-ohms 1 watt (Erie).

R40 500,00-ohms 1 watt (Erie).

R41 500,000-chms potentiometer (Reliance).
R42 . 50,000-ohms potentiometer { Reliance),
R43 Optional see text.

SUNDRIES.

2—High-voltage valve caps (Bulgin),

4—5-pin valve holders {Belling-Lee type 1136/9).
2—10-way connecting blocks (Bryce).

1—4-way connecting block (Bryce).

1—j5-way group board (Bulgin type C31).
2—g-in, lengths } in. diameter steel or brass rod.
2—Shaft couplers (Bulgin type 2005).

2—Panel bushes (Bulgin type 1048).

1—3-way terminal strip (Belling-Lee type 1253).
1-—Wander plug (Belling-Lee type 1299).
1—Banana plug and socket (Belling-Lee type ro78).

VALVES, TUBES AND CHASSIS.

V8 & Vio Mazda type T31.

V9 and Vii-Mazda type AC/P. .

Mullard C.R. Tube type A41-4 (white) or A4x-G4 (green)
Chassis, nuts and bolts and wire, etc. (Mervyn)
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HOW THE TIME BASE FUNCTIONS

!\ Comp™ H ,\COMPT’ l\

BASE oF V4
|| TURNED ToO

T~

Comp F
FRO™
C . Cio+Rg
in Come’G
EARTH ON
SCREEN

FULL VIEW i
€ | FOR UARITY "

To R6
UNDER BASE.

¢ To AA

To R6 eTc
UNDER BASE
aE = " = Ser>

From A oF
V4

= LS - L =

Details of eompartments J, F and B.

We require a voltage which in-
creases linearly with time and which
when it attains a certain amplitude

abruptly returns to a zero mean.

Obviously a repetition of this action

will result in the production of saw-
tooth shaped oscillations.

The valve Vio is a Mazda T31 re-
lay. The feature of this class of
valve is as follows. An infinite im-
pedance is presented across its anode
and cathode to any voltage below a
certain value. This value is deter-
mined by the megative grid bias volt-
age. An increase of this negative
bias will increase this value, con-
versely a reduction will reduce it.

For any voltage across the relay

AN ToP CAP

Y

To R16
UNDER BASE

To C ano R13 ano R14
UNDER BASE

exceeding the critical value there is
presented a very low. impedance path,

I i.e., the relay is effectively conduc-

O
UNDER BASE

A/
\\l‘ To Ri6amw Cp3
1 UNDER BASE

Details of compart M.

{"| tive. When the grid of the relay
loses control no change in value of
bias will affect its conductivity. The

grid, therefore, cannot exercise its

various controls.

Most readers will be familiar with the theory of time
bases and will already have the requisite knowledge
enabling them easily to carry out the necessary adjust-
ments. However, it is believed (hat a large number
of amateurs comparatively new to television and there-
fore unfamiliar with this section of a television receiver,
will undertake its construction on account of its reason-
able cost. It is felt they at least will welcome a brief
description of the manner in which a time base works.
Accordingly the following brief treatment is provided.

It will suit our purpose to consider one section of
the time base only for with the exception of the cir-
cuit constants the bases are identical. It is convenient
to refer to the frame base which is comprised of the
valves V1o and Vi1,

200

- control again until the voltage at .
the anode is removed.

From the foregoing it will be apparent the conden-
ser C28 will commence to charge through the series
combination of resistances comprised by R3o and R31.
The rate of charge will be governed by the values
assigned these components. Upon reaching the criti-
cal value determined by the grid bias which is con-
trollable with the potentiometer R34, the relay valve
V1o becomes conductive rapidly discharging the con-
denser C28. This cycle will continue with excellent
regularity.

Unfortunately, however, slight variations of the
running speed will exist, attributable to temperature
variations, line voltage fluctuations, etc., and we re-
quire to arrange some form of accurate control to
ensure the time bases operate in sympathy with the
transmitter arrangements. This is simply contrived

WwWW.americanradiohistorv.com
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THE TIME BASE CIRCUIT

e

11 To(A)
TOP cAP
V.7.
=)||§ Sqne
ToCIS anp EARTH
CRTUBE (Moo)

This drawing gives the component assembly and wiring of the under-
side of the vision " unit.

and the point is dealt with later.

- }t'is important to appreciaté from the foregoing the
following facts. Assuming a fixed value for C28, the
rate of oscillations is controlled by the valué for the
chatge resistances R31 and R30. The latter resistance

is variable, it follows then the rate of the oscillations
may be varied.

The amplitude for the oscillations is controllable
with the value of grid bias present at the grid of the
relay valve. For a higher negative bias the amplitude
is greater.

Now observe an important point. If the amplitude
of the oscillation is greater with an- increased bias it
follows, as the sweep is linear with respect to time,
that the frequency of oscillation is reduced, for a longer
period is required to attain the new critical amplitude.
Naturally the converse is_equally true.

In brief the adjustments to the variable resistances
R3o and R34 are to a great extent interdependent,
but there will always exist an optimum setting for
each. This fact must be borne in mind when the final
adjustments are made,

Now to return to the question of ensuring that the
correct operating frequency is maintained in step with
the transmitter. It would be possible manually to
hold a time base at the correct frequency to resolve
the transmitted picture, This would. entail unusual
skill and is unnecessary.

At the end of each line or frame the transmitted
carrier is suppressed. (This statement is not strictly
true, but a clearer appreciation of what happens is con-
veyed by this description.) With a suitable circuit this
effect may be resolved to provide positive synchro-
nising pulses.

If we now feed these pulses through suitable ampli-
tude and frequency filters to the grids of the frame and
line relay valves we can anticipate the normal free
running conduction time because these positive pulses
will reduce the relay valve’s-bias voltage.

Obviously then the firing frequency of the time bases
is controlled by the transtiitter and correct synchro-
nism results.

The application network comprises Crg, Rig and
Rz20 for the line time base. Frequency discrimination
is - sufficiently provided for hereby the condenser Cig
which has a capacity of v.oor-mfd. and consequently
offers comnsiderable opposition to the low-frequency
frame sync. pulses. The resistance R2o0 serves to

- V 7

AL | a— % be

This is the circuit of the

time base which Is of a

particularly simple type

and employs four valves
only..

B 201
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BUILDINGETHE 3TIME BASE

limit the peak positive pulses applied to the relay grid.

The application network for the frame time base is
substantially similar. An additional condenser is in-
cluded (C26), which has a capacity of o.coz-mfd. and
will consequently present a low ‘impedance path to
earth for the line sync. pulses.

Simple discriminating networks such as these per-
form remarkably well and are furthermore simple to
adjust.

Up to the present the valve Vir has received no
mention.

The oscillations gencrated by a relay valve rarely
have sufficient amplitude adequately to deflect the light
spot across a C.R. tube screen. The valve Vi1 is
therefore included. It is a simple K.C. coupled am-
plifying stage having a gain of about 1o times, which
is ample for the Mullard tube.

The foregoing will, it is hoped, furnish a useful
introduction to the mode of operation of the gas relay
type of time base. An understanding of this will enor-
mously facilitate the correct adjustment.

In order to simplify the correct adjustments for the
time base, the final article of this constructional series
will describe some simple tests which may easily be
made in order to adjust the hases to a close approxi-
mation of the correct operating speeds.

Referring to the list of parts for the time base; two
items are shown as optional, namely, C33 and R43.

These two photographs show
the under and upper sides of
the time base respectively.
It will be noted that the
component fassembly and
wiring is particularly simple
and only calls for ordinary
wireless constructional prac-
tice.

For certain cases a condenser will be required between
the slider of R41 and earth. A condenser having a
capacity of 1 or 2 mfds. will be entirely suitable, and
it should be able to withstand 500-6on volts. Simi-
larly a condenser may be needed between the tube
cathode (HK in the diagram) and earth. A condenser
tested to withstand 200 volts has an ample margin of
safety for this position. These condensers are only
required where hum bands are troublesome on the
screen.

If the diagram is referred to it will be seen that if
the resistance R43 is omitted the C.R, tube grid is un-
biased. This will prove detrimental to tube life. If
the grid circuit is traced, however, it will be seen that
for the complete assembly a return circuit is formed
by the resistance Ri3 of the vision unit.

For cases where the original arrangement is to be
departed from, or if separate tests for the time base
unit are contemplated, it is strongly recommended that
R43 be included. When this is so it will be seen to
be effectively in parallel with R13 of the vision unit, in
which "case both resistances should have a value of
2 megohms to retain a load of 1 megohm for the diode
valve V6. Alternatively it is satisfactory to give R43
a high value, say, 5 megohms. This will only reduce
the load by a small amount. Actually it will then be-
come something over 800,000 ohms, which is a reason-
able value.

WwWWwW.americanradiohistorv.com
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Let us now examine the practical arrangement of
the top deck. To the left, mounted on the flap, are the
various controls for the time bases.

Approximately midway along the underside of the
deck is mounted a paxolin panel which carries the bril-
liance and the focus controls (R4z and Ra1). Eddystone
extension spindles continue these controls to the front
of the receiver.

Mounted on the shallow right-hand flap is the Bryce
10-way connecting block. Eight terminals only of this
are required to complete the connections. The correct
order is preferably observed as this will make the
inter-connecting leads neater.

Note especially the junction No. 10 Without a brief
description some confusion may result concerning the
purpose.of this. A lead from the top of this, clear of
other connections, yet at the same time as short as
possible, is taken direct to the C.R. tube grid socket.
Another lead continues from the bottom of the connec-
tion and is taken direct to the junction of Ctg and Rig
on the vision chassis. This is plainly revealed by the
photograph in the right-hand corner of p. 140 of last
month’s issue. There is no need for this lead to be
located at the connecting block, but it will be found
convenient to make the connection in this way. Also
it is simpler to keep the lead clear of others when this
is done.

The actual wiring of the deck will be found straight-
forward. Adherence to the original layout as revealed
by the various illustrations is advisable and in view of
the comparatively high voltages existing for tube ex-
citation care is desirable in wiring the apparatus asso-
ciated with the potentials network.

The blocking condensers feeding the sweep voltages
to the deflector plates, Cz3 and C3o in the diagram,
and also the load resistances for the triode amplifiers
Vg and Vi1, are mounted on the Bulgin group board.
This permits convenient grouping of leads and also

TELEYISION

AND
SHORT-WAVE WORLD

serves as a junction board for some of the tube socket
leads.

The remainder of the assembly is adequately re-
vealed by the various illustrations.

A Belling-Lee banana plug and socket seive to feed
the sync. pulses from the vision chassis. )

The tube support bracket is constructed of alumin-
ium. A snug fit to the neck of the C.R. tube is made
by packing with sponge rubber. This bracket performs
no screening function and the method employed for
tube support is therefore optional.

Many constructors will prefer to contrive some form
of wooden support and there is no objection what-
ever to this.

It will be seen from the photographs of the com-
plete receiver that aluminium right augle section up-
rights hold the three units in position.

In connection with these it is reconmended that no
holes be drilled in the actual units, until the final
assembly is undertaken. It will prove very much sim-
pler to drill the uprights first when, with the units
held in position, drilling points can be marked from
the outside. This will ensure greater accuracy. Two
bolts for the units at each upright are ample to ensure
rigidity.

It is regretted that two errors occurred in last
month’s article.  In the theoretical circuit for the
vision unit, the inductance shown between the anode
of Vi and Rj3 is L3. The inductance shown in this
diagram as L3 should read Lg.

In the list of parts the item, g banana plug and
socket (Belling-Lee, type 1078) should be included with
the parts for the time base assembly and not as shown
with the parts for the vision section.

In next month’s issue the final unit of the complete

receiver, namely, the power packs, will be -fully
described.

WORLDS LARGEST CATHODE-RAY TUBE

problem of

R. 1. G. MALOFF, of the
I\/I Radio Corporation of America
bright.

laboratories, in Camden, N.]J.,
has completed what is undoubtedly
the largest cathode-ray tube ever
built. The tube is 4% ft. long, and
31 in. in diameter. The cone of the
tube is made of 3-in welded steel,
while the end consists of special glass,
2 in. thick. The glass end is
attached to the steel tube by means of

_special gaskets.

The. picture is 18 by 24 in., and
appears on a flat glass plate, made of
glass of a thickness of 2 millimetre.
This thin glass plate, placed within
the tube carries the fluorescent
screen.

It is necessary continually to ex-
haust this gigantic tube when in use
in order to preserve the high vacuum.
Incidentally, this vacuum causes a
pressure of 5 tons on the z-in. glass
end of the tube. The sturdy con-
struction of the tube makes it pos-
sible to use a 10,000 volt electron gun.

Never before has there been the
a picture
In Mr.

203

Maloff’s tube the

brightness is such that it is too
intense for a darkened room. The

picture can be viéewed in a brightly
lighted room, or in daylight, with
ease.

being too
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COLLOIDAL = | —4@»@&

GRAPHITE

By A. H. Stuart, Ph.D., B.Sc.

APRIL, 1938

SUSPENSQOID . CELL

LIGHT
RELAYS

-~ ProsecTiNG \
LENS

In view of the great amount of interest that is centred round the posszbzllty of using colloidal solutions for light

relay ‘systems this article which deals with the physical properties of these

N the December; 1937, issue of
TELEViISION there appeared, on
page:716,-an article by Mr. W. H.
Stevens,- ‘entitled ‘‘ An Electronic
Light Relay for Large Pictures,”
and on page 731 of the same issue, an

Fig. 1. Diagram showing the atomic arrange-
ment of the carbon atoms of graphite.

abstract ,was given of a Patent (No.
470,347),. by Baird Television, Ltd.,
for the ;same. purpose, which depends
upon a- similar principle. In both
cases the electron stream, instead of
impinging on to a ﬂuorescent screen,
falls on a ‘‘ crystal electrode,’’ which
consists of a cell containing a
colloidal solution which is normally
more or less opaque, but becomes re-
latively transparent under the action
of the electron stream.

It will be at once appreciated that
if such a scheme could be developed
into a workable proposition it would
revolutionise. television, since the
picture could be projected like a lan-
tern slide and there would be no limit
to its brilliance, and its size would
only be limited by the definition.

In Mr. Stevens’ account the cell
was made up of a solution in a suit-
able oil of Acheson's ¢ Oildag,”
which is an oil dispersion of colloidal
graphite. For the past three years
the writer has been conducting an
ingestigation into the behaviour of

(X}

33 dag
influence of magnetic and electric
fields, and the transmission of light
has been measured under a great
variety of conditions for a number of
media. It is hoped that some of the
results of this experimental work will
be helpful to those who are experi-
menting on electronic light relays by
giving them exact data.of the proper-
ties of the material they are using
which are not readily available in the
literature of the subject.

Graphite
Crystals

Graphite has long been known as a
crystalline form of carbon shaped as
flat hexagonal plates. X-ray and
electron diffraction records have
more recently proved that the crystal
of graphite consists of carbon atoms
arranged in plane hexagonal net-
works, these planes being parallel to
each other and superimposed so that
the centres of the hexagons in one
plane are vertically over carbon atoms
in the plane below. Fig. 1 shows a
diagram of the arrangement in which
an attempt at a scale drawing has
been made, for electron diffraction
analysis has shown that the distance
between neighbouring carbon atoms
in any one plane is 0.14 mu, while
the distance between any two planes
is 0,34 mp (one mp is a millionth of
a millimetre).

These relative distances are impor-
tant since they are responsible for the
more interesting properties of the
graphite crystal. The carbon atoms
in any one plane are held together by
‘ close *’ ‘linkages, while the atoms
in different planes are controlled by
what physicists call ‘‘ metallic
linkages. The result of this is that
electrons are .free to move along
paths parallel' to the planes (that is,
the basal plane of the crystal) and
not at. right angles to this plane

204
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colloidal graphite under the-

solutions is of particular value,

(which may be called the axis of the
crystal).

These facts would suggest that the
electrical and magnetic properties of
graphite would be anisotropic, that
is, they would differ according to the
direction within the crystal in which
they were measured, and such has
been found to be the case.

Graphite has for many years been
known to be diamagnetic, that is, in
a magnetic field it tends to put the
longest axis of any given suscepti-
bility at right angles to the direction
of the field instead of tending to lie
along the field like the paramagnetic
substances of which iron is the best
example, Recent work has shown,

B AT S S

TRANSMISSION

LIGHT

5

r :

CONCENTRATION IN PARTS PER MILLION

Fig. 2. Graph showing the proportion of light
transmitted by solutions of colloidal graphite
when acted on by a magnetio_ field.

however, that the diamagnetic sus-
ceptibility of graphite along the hex-
agonal axis is over fifty times that in
a direction in the basal plane. (This
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is a characteristic property of the
natural mineral graphite, @nd the
writer has developed a method of
utilising it as a test of the so-called
artificial graphites.

Colloidal
Graphite

The graphite in ‘‘ Oildag ”* is
made from selected carbon and is of
a degree of purity far beyond that of
the best natural product. Moreover,
it is colloidalised, which reduces the
dimensions of the particles to the
order of 10 mu, which is so small that
the particles will remain in suspen-
sion in media such as distilled water
and suitable oil ovcr very long
periods. These tiny particles are, of
course, black and quite opaque, and
they have the power of reducing the
transmission of light to a very re-
markable ‘degree. Fig. 2 shows a
graph indicating the amount of light
transmitted through a coluinn of dis-
tilled water 8 cm. high when *‘ dag ”’
colloidal graphite is present in very
small amount. From this it will be
observed that the presence of the
graphite to the extent of only 5 parts
in a million (say, 1 oz. of graphite to
5% tons of water) reduced the trans-

mission of light to one-tenth of its
value through clear water.

Now if this column of water carry-
ing these minute traces of graphite is
surrounded by a coil of wire through
which an electric current may be
passed, the magnetic field produced
in the liquid causes these very small
crystals of graphite to place them-
selves with their basal planes parallel
to the lines of force of .the magnetic
field and, consequently, less light is
absorbed. To give readers some idea
of magnitude the following table
refers to the water dispersion used in
the experiment giving the results
shown in Fig, 2.

Increase per

Concentration of cent. of light

graphite in transmitted
parts per when mag-
million. netic field
operated.
X 13%
2 21
323

3

These effects have been produced
hundreds of times under a great
variety of conditions, from columns
8 cm. high as in the case just given,
down to films one-thousandth of an
inch thick. A great variety of media
have been employed in addition to
water. Oils of different viscosity and
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a number of special liquids such as a
mixture of carbon tetrachloride and
bromoform which has a specific
gravity equal to that of graphite.

In addition to a magnetic field the
phenomenon may be produced in an
electrostatic field, as Mr. Stevens
pointed out in the article zbove-
mentioned. It is, however, not quite
so easy to arrange an electrostatic
field parallel to the incident light, as
was the case with a magnetic field,
and the experimental work, there-
fore, presents more ditficulty.

It is-pot suggested that the results
of these experiments solve the
problem of the electronic light relay
for the worker in television. It
would, however, appear that colloidal
graphite possesses a very valuable
property which is capable of develop-
ment. Much work remains to be
done; for example, what is the best
medium, what is the most efficient
thickness of the film, what is the best
method of imposing the orientation
forces? About all these and a num-
ber of similar matters we at present
know very little, and since the initjal
work at any rate does not require
elaborate apparatus, the writer sug-
gests that it is within the capacity of .
many amateurs.

PICTURE RETENTION

E have received from Mr. T.

\X} de Nemes, research engineer

of the Hungarian Post Office,
the following particulars of a method
of cathode-ray tube construction
which it is claimed will enable the
picture to be retained on the screen
during the whole period of a:com-
plete scéan.

The principle is illustrdted in the
Adihgram and it will be seen that the
scaniiing beamn is caused to scan a

rid mosaic which is placed in front
of-a’ semi-transparent photo-eémissive
‘surface K. i

“THe" construction of the grid is
shown ‘by the small diagram and it
consists of small metallic elements
separated by insulating material, the
plain“circles in the drawing Tepre-
séenting - holes” and the black ~pirts

“fnetal, the remaining part cohsisting

of insulating material separating the
units of the metal thosaic. A“'stéddy
source of light B is caused to fall on

the surface of K. <
In operdtion it is tlaimed ‘that the

-picture retention

mosaic units will acquire charges
according to the intensity of the elec-
tron beam -which is caused to scan
them and will control the emission
from the cathode which will continue
at the same value until they are again

scanned by the beam. An electron
léns system enables the image to be
projected on toihe fluorescent screen.

The chief claims made for:the sys-
tem are greater freedom from flicker,
as the picture is retained ‘diring®the
whole period” of each scan, and in-
creased brightness, -'as the ' &itire
picture, it is stated, is retaifed dur-
ing the period of each scan.

levibenas

it r iR . f1

Schematic diagram of
the Nemes tube for

during the whole
period of scan. .
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Fig. 1. Photograph of two tubes. In the

tube at the right the swivelling lens and
the screen for the location of the object
point can be clearly seen. In the tube at
the left the space between the two lenses
is shielded from wall charges by a gauze,
which covers the tilting screen from view.

HIS apparatus, which was
Tshown at the annual =xhibition

of the Physical and Optical
Society in South ‘Kensington, Janu-
ary, 1938, is one of several devices
developed in the Research Laboratory
of the British Thomson-Houston Co.,
Rugby, for the purpose of .testing
elements of cathode-ray tubes for
television, and for developing im-
proved types of television tubes.
~ The electron lens of electrostatic
type which is to be investigated is
carried by bearings in an evacuated
tube. If the whole tube is tilted, the
lens will keep its position in space
and therefore will change its inclina-
tion against the tube axis. An elec-
tron gun emits four thin electron
beams through four smnail holes in a
diaphragm, which are arranged so as
to form the corners of a square.
These four beams are made to con-
verge in one point by means of a first
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TESTING

ELECTRON

CATHODE

APHRAGM

FIRST LENS

OBJECT POINT

ILTING LENS

AGE POINT

IMAGE.

SCREEN FOR OBSERVING o

LENSES

OpTicaL  ANALoG:

S

~
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==
b )
Y
NS

ABERRATIONS

THE POINT OF INTERSECTION OF YHC RAYS IN THE PLANE
OF THE DRAWING GIVES THE SAGITTAL IMAGE.

THE POINT OF INTERSECTION OF THME RAYS PERPENDIC!
ULAR
~t TO THE PLANE OF THE DRAWING GIVES THE TANGENTIAL

Fig. 2. Explanatory diagram of the tube
and of the principle of observing aberra-
tions. Only the rays in the plane of the
drawings are shown to avoid complication.

lens. (The position of this point can
be observed on a tilting fluorescent
screen, which forms a grazing angle
with the optical axis.

The electron beams will hit the
screen only if the tube is in an ex-
tremely tilted position, otherwise the
screen keeps out of their way and
allows them to pass thirough the lens
to be investigated, under variable
angles, according to the tilting angle
of the tube. This lens forms an
image of the above-mentioned inter-
section point of the four beams,
which serves as an object point,
freely movable in two dimensions re-
lative to the lens. The image can be
forming a very small angle with the
observed on a fluorescent screen,
axis of the tube. The position of the
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image point can be located in a sys-
tem of polar co-ordinates, ruled on
the screen.

In this way it is possible to find
the image corresponding to any posi-
tion of the object point, and to any
voltage ratio that may be applied to
the lens. Moreover it is possible to
measure the aberrations of the lens,
i.e., its departure from ideal
behaviour, especially atl large inclina-
tion angles of the object. The aber-
rations, called image distortion, field
curvature, astigmatism and coma can
be observed one by one, and the data
so obtained can be utilised for the
construction of improved lenses.
Dy.—Ing. D. Gabor,

Research Laboratory,

British Thomson-Houston Co. Lid., Rugby.
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Telegossip

room at Alexandra Palace the

other day to find the Director of
Television in even more optimistic
mood than usual. His office resem-
bles a glass-fronted cunning tower
from which he surveys the roof-tops
of London stretching away in the
valley below Alexandra Park—a
great territory to be conquered for
television.

Mr. Cock held a handful of post-
cards, delivered by the last post in
answer to the microphone appeals
made during the week. It has been
a long-standing dilemma of regular
viewers that if they switched on their
television sets at 9 p.m. they missed
the National news bulletin.

Now that programmes are being
extended after 10 o'clock so fre-
quently, viewers also run the risk of
missing the Regional bulletin as well.
So Mr. Cock proposed to record the
g9 o’clock news and broadcast it at
the end of the television programme
on the ultra-short wavelength. Ac-
cordingly, for
nights, he had broadcast to viewers
a request to express their opinions
on this innovation,

He told me that the results had
been surprising «nd vastly encourag-
ing. Anybody who has experience of
broadcasting or newspaper work
knows that it is extremely difficult to
persuade people to write unless you
are offering them something tangible
or you have made a mistale.

““ Postcards are coming in from
all points of the compass,’’ he said.
“ Even places outside the normal
service area, such as Eastbourne,
Colchester, Southend, Sittingbourne,
and Cambridge are represented. We
know now that we have a great circle
of viewers spreading through Essex,
Kent, Hertford, Surrey, Sussex, and
even extending to Hampshire.”’

Mr. Cock had not had time to
analyse the correspondence and was
speaking from memory. It was also
only the second day after the first
appeal. The demand for a recorded
version of the news was overwhelm-
ing, and by the time these notes ap-
pear the wish of the majority will
have been granted.

““ What pleases me most,”’ said
Mr. Cock, ‘‘is that there is not a
single unfriendly communication in
the whole lot. Many have taken the

I WALKED into Mr, Gerald Cock’s

several consecutive

By L. Marsland Gander

opportunity of writing a constructive
commentary on the programmes as a
whole, and I warmly welcome such
expressions of opinion,

‘“ This ballot has shown me con-
clusively that we have an audience
of ¢ fans,” That people who have
television sets use them night after
night.”’

Yes, Mr. Cock, you and all who
have helpel to launch television in
London if you have done nothing
else, have created a definite and a
growing demand. But you have also
shown that British pioneer effort can
still lead the way and wrest success
from a morass of difliculty while all
the world hesitates and watches.

The

““ Big Push”’

Last month I urged the B.B.C. to
speed-up their work of preparation
for longer and better programmes.
Now, fully aware of the obstacles and
the reasons for Jelay I repeat the
admonition with all the vehemence 1
can.

It was a great disappointment to
find at Alexandra Palace that no
start had vet been made on the con-
version of the old theatre. The Post-
master-General has now declared
that a further 8 per cent. of the
B.B.C.’s total licence revenue will be
granted for television expenditure.

The old difficulty arises that this is
income and there is no provision for
capital expenditure. But neverthe-
less the announcement removes
doubts which, we were told, were the
principal reason for delaying tele-
vision’s Big Push.

I understand that the position now
is this. Plans have been prepared for
the adaptation of the theatre and are
in process of being approved. Orders
have actually been placed for the
alteration and re-equipment of the
No. 2z studio.

But I see no reason to revise my
estimate that it will take a year before
the theatre is converted into a studio.
The idea is to have four cameras in
No. 2z studio and another six camera
units in the theatre, which will be-
come Studio No. 3. This makes an
impressive total of fourteen cameras
in all. It is proposed that the glass-
panelled two-storeyed structure in
No. 2 shall now be converted into a
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and Criticism

central control room, from which
transmissions in all three studios can
be controlled.

Central

Control

Some such central control is essen-
tial.  The producers have long
laboured under the handicap that
when No. 1 studio was in use it was
impossible to hold a camera rehear-
sal in No. 2. All rehearsing for an
evening show has to be crammed in
between 5.30 and g p.m. With a
centralised control-rcom it will be
possible to make full use of all studios
simultaneously.  Thus extension of
the evening programme will be
facilitated.

The most immediate improvement
will be that all the existing Emitron
cameras are to be replaced with the
new ‘“ long-gun '’ type. I under-
starid that these camneras are not so
sensitive as the super-Emitrons, but
they are easier to manufacture and
will give finer detail than ordinary
types. Viewers must have noticed
that one or two of the cameras at
present in use are nearly worn-out,
and replacements are overdue.
O.B.’s

In the corridors at Alexandra
Palace I ran into Mr. Philip Dorté,
the energetic chief of the Outside
Broadcasting section.  He expects
the second outside televising unit,
complete with three cameras, to be
ready for action in July. Should it
be available in time it will enable him
to improve upon the very elaborate
plans which he had made for televis-
ing the Oval Test Match.

I, personally, am looking forward
to the cricket televising more than
any other future broadecast. Mr.
Dorté tells me that he intends to have
one camera behind the bowler’s arm,
and another behind the opposing
wicket. Viewers will thus be able to
see the bowler take his run and
deliver the ball. Then they will see
the ball travelling towards the bats-
man. He proposes to have one
camera mounted on the roof of the
Pavilion and the other on a special
rostrum behind the mound stand.

The Oval Test Match is the last of
the series and, if the Rubber is un-
‘decided, will be a fight to a finish of
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indefinite duration. Another camera
will range over the crowd. Tele-
photo lenses which, by the way, do
not seem to have been used since
Armistice Day, will be very neces-
sary for the Test cricket. I under-
stand that one reason for the res-
tricted use of the telephoto lens in
television is that at present rapid
panning is impossible. If it were not
for this drawback a considerable im-
provement could have been effected
in-the televising of the University
Sports from the White City.

I wonder if viewers have noticed
that Mr. Dorté has adopted a signa-
ture tune for each type of sporting
broadcast? Thus, for the University
Sports it was ‘“ I'm Young and
Healthy.”” For rowing it will be the
Eton Boating Song; [or boxing, ‘1
Saw Stars.”” Any suggestions?

An amusing programme of the
near future will be a Sunday ob-
stacle race by Old Crocks at Hur-
lingham, , arranged by the Veteran
Car Club. The ancient vehicles will
have to go round or.over obstacles
such as small walls, but the principal
trial of the drivers will be to stop and
start their groaning engines. I ex-
pect about eight cars will be in the
race.

Another light-hearted programme
which should raise a laugh is the one
with which Sunday programmes are
to be inaugurated on April 3, the day
after the Boat Race. A review of
boat races from 1829 to 1938 sounds
a serious and ambitious undertaking
but it will not be as solemn as all
that.” Mr. G. Drinkwater is to give
the commentary, and one of the star
turns will be an illustration of the
days when Blues raced in top hats,
each oarsman having a slice of lemon
tied to the thwart. i

The B.B.C. intend to re-enact the
historic scene when the stroke of one
crew lost his topper overboard and it
was handed back with old world cour-
tesy by No. 2—‘‘ Your hat, sir.”

Zeebrugge

For the Zeebrugge epic, to be re-
produced in the lake of Alexandra
Park on St. George's Day, Mr.
Michael Ellison, M.C., of Harrogate,
is making a most impressive fleet of
models. ~ His ingennity is remark-
able. For instance, a cruiser has
holes covered with oil-silk. When
the -ship is torpedoed a firework
touched -off by electrical contact -ex-
plodes inside, blowing out the silk
and letting’ in' the water with a rush.

This is a list of the vessels which
will be seen: Belgian fishing traw-
lers, the Vindictive, the Iris, the
Daffodil, three block ships, two sub-
marines, a destroyer flotilla led by
the cruiser Warwick, and motor-

‘boats laying a smoke-screen. The

Admiralty has given special permis-
sion for the transmission and sec-
tions of film will add to the realism.

The Copyright
Question

One of the most important events
during the month has been the sud-
den issue by the B.B.C.. of the notice
before. certain sporting broadcasts
banning reproduction in public. Tl}e
notice ran:  ‘° The reproduction. in
any form of the outside broadgast
which follows, including projection
in places of public enntertainment, is
strictly prohibited.”’ This action was
taken largely because the promoters
of the Len Harvey-Jock MacAvoy
fight insisted that before permission
would be granted for televising the
contest some protection must be
given against the possibility of free
reproduction in cinemas.

Now while I have every. sympathy
with the motives of the. fight promo-
ters who naturally must protect their
own interests, the need for some pro-
tection for those firms which have
spent thousands of pounds on 'tl_le d?-
velopment of big screen television is
also imperative,

The B.B.C. cannot put down a bar
to progress. After all it has been the
loudest to complain when obstacles
have been' put in. the way of broad-
casting.~ So Dictators = permitting,
and if the Government can spare the
time amid the more pressing prob-
tems of the moment 1 would suggest
that some clear ruling must be given
on the legal aspects of - big-screen
television. Some way must be found
of utilising the results achieved by
time, effort and money spent over a
long period of years. ‘When achieve-
ment is near-it is futile and wrong-

"headed to raise artificial obstruction.

Rather must some way be sought out
of an apparent impasse, some way
of applying big-screen television to
the profit of -all parties—the pro-
gramme providers, the public, the
B.B.C. and the manufacturers. It is
not impossible.

Please mention “ Television and Short-
wave World *? when corresponding with

_advertisers.
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And now, my coat offl for pro-
gramme criticism. Among pro-
grammes which I lilked least of all
during the month I would mention
the film ‘“ Tell Me if 1t Hurts,”
and the play ‘“The Cup that Cheers.”’
The former portrayed in an amateur
imitation of the Russian impression-
ist school a visit to a dentist. In-
tended to be lightly satirical, I liked
it rather less than the toothache. The
censor banned it and for once the
worthy censor was right, but for the
wrong reasons. He thought that it
held up the profession of dentistry to
ridicule; I thought that it was sadis-
tic and unpleasant. Added to all this
the reproduction on my screen was
not good.

V. C. C(linton-Baddeley’s play,
‘“ The Cup that Cheers,” went all
wrong. The impression of a typical
suburban family at breakfast was de-
pressingly accurate, and not a bit
funny. But why have a pantomime
dame as the mother? Finally, by a
desperate’ twist, came a tragi-comic
ending when mother assassinates a
second pantomime dame who came
in to criticise. The sketch somehow
didn’t seem to hang together at all.

Best among the offerings of the
month I think I liked the Yeats’ play
‘“ The Words Upon the Window
Pane.”” Mr. Eric Crozier is a pro-
ducer who knows his medium. His
portrayal of a spiritualist séance was
sympathetic ‘and effective. He built
up. atmosphere most ingeniously, and
presérved perfect continuity though
he never had more than two or three
characters on the screen at a time.

The performance of Beatrice Wil-
son. as the medium was a tour de
force, Terence de Marney (Count of
Monte Cristo) was well cast for the
young undergraduate, and William
Devlin made a dramatic impression
as the spirit of Swift.

A New Raymart Catalogue.

Over 200 components are listed in
the new Raymart catalogue which is
priced at 13d. Scme of the new items
listed - include chassis, panels, feed-
through bushes, special mica conden-
sers, heavy duty morse keys, neutral-
ising condensers and a whole host of
receivers.

This catalogue should be of particu-
lar interest to short-wave listeners and
the constructing short-wave transmit-
ting amateur. We advise all who
operate on shirt waves to write to
Raymart Manufacturing Co., 44 Hollo-
way Head,  Birmingham, 1, for this
catalogue.
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A CROWD ALWAYS ASSEMBLES
TO WITNESS DEMONSTRATIONS ON
BAIRD RECEIVERS.

BECAUSE EACH MODEL
RANGE REPRESENT
WATER-MARK OF

Among the factors contri-
buting to the first-class
performance of all Baird
Television receivers are
brilliant pictures, freedom
from distortion, excellent
detail, wide angle of vision,
extremely simple opera-
tion, high fidelity sound
and all-wave radio. Each
television receiver incor-
porates a Baird ¢ Catho-
visor’’ Cathode Ray Tube
which has the outstanding
advantagé of being com-
pletely electro - magnetic
-in operation. These tubes
can be supplied separately
with the necessary scan-

> S S

A small section of the daily crowd which assembled at the B.I.F.
to see demonstrations on Baird receivers.

IN THE
THE HIGH
ACHIEVEMENT.

ning equipment where
desired. Apart from
manufacturing processes,
stringent tests are made
for electrical emission, tube
characteristics, filament
rating, and screen quality,
and following normal
picture reconstitution
under service conditions,
every Baird Cathode Ray
Tube, on completion, is

subjected to a very high

external pressure test.
Baird  * Cathovisor "’
Cathode Ray Tubes are
the ideal solution for high
quality television pictures.
Write for details.

*x *x %

See television at its best by witnessing Baird receivers in operation at the
Ideal Home Exhibition, Olympia, 5th to 30th April.

BAIRD TELEVISION

Head Office :
Greener House, 66, Haymarket,
LONDON, S.W.i

'Phone: Whitehall 5454

O

TD.

Laboratories :

Crystal Palace, Anerley Road,

LONDON, S.E. 19.
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ELECTRON RAY

TUNING INDICATORS

TYPES Y63 AND Yé4

Heater voltage.....c....c....... 6.3A.CorD.C.
Heater current.............coeeveeneee 0.3 amps.
Anode voltage..........oeeiieuicnnnns 250 max.
Target voltage........c.covevenviecnnee. 250 max.

Triode grid voltage for 0° shadow_angle
—22 volts_approx.

PRICE 10/6 EACH

«TUNERAY’
TYPES Y63 AND Y64

are intended for visual indication of the correct tuning point
in a receiver, or for any circuit where small change in current
is required to be indicated visually. They consist of a fluorescent
target and an indirectly heated cathode to provide a source of
electrons which on striking the target cause a glow to appear.
The glow area is controlled by a third electrode internally con-
nected to a triode amplifier.

Points to note with the G.E.C. ‘ Tuneray’ :

(|) The indication is positive and clear cut, being
provided by a single sector of shadow in a field
of brilliant fluorescence.

(2) The introduction of a *‘limiting’’ electrode

results in improved uniformity of the glow,
and the maintenance of a clear screen free from
‘“ patchiness.”’

(3) A “ variable-mu >’ characteristic t6 the triode
grid enables the exact maximum of strong signals
to be indicated without ‘‘ overlap ”’ of shadow
angle, and at the same time there is increased
sensitivity on very weak signals.

Available in Two Types:
(4) TYPE Yé63
for A.C. sets and all normal purposes where

250 volts are obtainable for Anode and target
voltages.

TYPE Yé4

for D.C. and D.C./A.C. sets where the supply
voltage may be limited. The new Type Y64
gives adequate brilliance of glow even down to
90 volts.

(5) G.E.C. ‘Tunerays’ are fitted with the self-
locating “‘ International ’ Octal base.

Write for technical leaflets and full derails

R N e N S e R R TR ST o R e

Aduvt. of The Geneval Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2
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TELEVISION IN EASY STAGES.—II

HOW THE VISION SIGNALS
ARE RECEIVED

This article fully describes the difference between a receiver for vision as compared with the conventional

£ have described the composi-

\X/ tion of a typical television

receiver but many readers

will' wonder just what is the difference

between a radio receiver designed for

short-wave reception and the multi-
valve vision receiver.

This is very simply explained, but

it is as well to know just why the

vision receiver has so many more

short-wave super-het receiver.

Next follows the intermediate-
frequency amplifier which operates in
most receivers at a frequency of 465
ke.  This frequency gives ample
selectivity and high gain but does not
amplify too many second channel
beats which cannot be removed, The
final two valves are the second detec-
tor, usually a triode or diode triode
and the output pentode.

A good example of vision receiver design.

valves than the sound
receiver.

Most constructors interested in
television will have some knowledge
of radijo reception and know that the
average short-wave receiver is made
up of about 5 valves. ’

Of these the first is the H.F. stage
at signal frequency which is gener-
ally sharply tuned to obtain the best
possible selectivity hefore the first
detector stage. This detector stage
uses either a pentode or screen grid
valve into which is injected the oscil-
lation generated by the local oscilla-
tor. The local oscillator can be in
the same bulb as that of the first de-
tector and can either be electroni-

ordinary

That is the valve line up of the
typical short-wave receiver and it
does not matter whether it is oper-
ated on %7 or 70 metres, it will give
all-round results.

The ratural query is then, “ Why
have all these extra valves in the
vision receiver if five will do for
ordinary broadcasting.”’

This brings us to a point we have
not so far raised. In the radio re-
ceiver although we have a need for
selectivity, the problem of quality, or
more accurately, band width does not
arise.

With sound broadcasting, to pick-
up all the frequencies transmitted
both on speech and music less than
a 12,000 cycle band width is required.

This simply means having H.F.
and L.F. couplings that will pass this
narrow band of frequencies.

It is quite a different matter, how-
ever, with vision signals for if full
definition is required the receiver
must be capable of passing a band of
frequencies no less than 2.5 to 3.0
million cycles wide. This has to be
compared with 12,000 cycles on the
radio set,

That is the problem that has to be
solved and accounts for the extra
valves used in the receiver designed
to pick up vision signals.

The usual way to increase the band
width of a receiver is to tightly couple
the coils together which reduces the
selectivity of the stage. If this is
done in every sectioa and carried to
extreme limits it will cover about
half of the frequencies sent out by
the vision transmitter.

So to increase the band width of
the receiver still further low-value re-
sistances are connected across the
primary and secondary of the coup-
ling coils. The value of these resis-
tors depends on the amount of broad-
ening that has to be done and the
amount of stage gain available.

In some instances the coils them-
selves are wound wilth resistance
wire as in the case with the first tele-
vision receiver we published. In this
system the band width can be made
very broad, but it also decreases the
stage gain to such an extent that
many more valves are needed to
bring it back to the level of the
ordinary short-wave receiver of nor-
mal band width.

That js the secret of -the extra
valves. As the bhand width is

DIODE
SEPARATOR

C.R.TUBE

This schematic diagram gives a very clear idea of the valve and coil line up in a typical vision receiver.
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THE VIDEO STAGE

widened, particularly as the resis-
tance values are reduced, the stage
gain drops alarmingly. In fact
where one high-trequency stage
would do in an ordinary receiver no
less than three stages are required
when the band width is increased to’
2 million cycles.

Next comes the problem of the
intermediate-frequency stages. In
the average recciver where the I.F.
stages have a frequeacy of 465 kc.
quite a high gain can be obtained
with one stage. As this frequency
and degree of seclectivity would be

scope of action as with coil couplings.

The second detector is always a
diode in which all stray capacity has
been eliminated. The slightest capa-
city across the circuit tends to atten-
uate the higher frequencies. very
rapidly. For example the standard
output triode with ebonite base and
conventional base connection will
reduce the top note response by as
much as 500,000 cycles without any
other matter being taken into con-
sideration.

That is why wherever possible the
grid contact is brought out to the

W
AERIAL H.F. LE CI F. c';;;we L.s.
cot coe colL avL
] Although there are
E many less valves in
2npe L.F this sound receiver

AV.CLINE |

too high for television reception the
coupling between coils is brought to
maximum and across both primary
and secondary low-value resistors are
connected as with the H.F_ trans-
formers.

This reduces the gain from a figure
nearer 200 otherwise to a figure
not exceeding 10. Coasequently the
number of stages has to be increased.
That is why some commercial receiv-
ers use as many as Iive stages of
I.F. amplification.

Many old ideas, long discarded as
useless, have been brought into use
with television receivers. It has
been discovered that the old tuned-
anode system gives a very broad tun-
ing curve and on the lines of what is
wanted for vision reception. Many
receivers use this scheme with suc-
cess and find that three stages of
tuned anode H.F. amplification
and three stages of I.I¥. amplification
will provide sufficient gain for most
areas.

With tuned anode couplings the
lay-out can be made very simple and
as the number of coils is reduced by
half, the final trimming and ganging
is greatly simplified. This point
should be borne in mind by construc-
tors.

Although at first glance it may not
seem possible to apply the same
methods to low-frequency couplings
it so happens that obtaining high-
band width in the L.F. stages is
-quite a problem that has not the same

QUTPUT

Pl the system is the
same as for the

ANV.C. s .

CONTROL vision receiver.

interelectrode
earth

top cap so reducing
capacity and also -grid to
capacity.

All resistance values have to be
modified in order to obtain the maxi-
mum gain, but as it is not advisable
to increase the number of low-fre-
quency stages the valves have been
improved and imade specially for tele-
vision amplifiers. _

Modern television valves have the
high slopes of g and 10 mA. per volt
in order to obtaiu the maximum stage
gain without additional valves.

Also in the low-frequency stages if

. ) | mE L i

another stage were added this would
cause a negative picture and, al-
though not much of a difficulty, there
is no need 10 complicate the receiver
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without cause. The main reason for
not having more low-frequency stages
is due to the trouble experienced in
filtering the residual 100 cycle from
the power supply.

While on the subject of the low-
frequency amplifier it is well to men-
tion that the name low-frequency is
still the old name taken from the
speech amplifiers in conventional
radio receivers. In such receivers the
speech frequencies passed were quite
low in comparison with the high fre-
quency band. With vision receivers
where the final amplifier has to han-
dle frequencies up to 3 mc. it is better
to use the more modern name of video
amplifier.

That gives a good idea why the
vision receiver uses so many valves,
but it does not explain how these re-
ceivers are so easy to make as com-
pared with a radio set having a simi-
lar number of valves,

With the normal radio set having
two high-gain stages it is very diffi-
cult entirely to eliminate instability
in the high-frequency stages. Con-
structors feel that if two stages are
unstable in a radio set, what is going
fo happen with three or four stages
in a vision receiver?

The solution again lies in the band
width. As the band width is so great,
the stage gain is reduced to a fraction
of the former value. Consequently
there is no more trouble in stabilising
three H.F. stages in a vision receiver
than there would be with one stage
in an ordinary radio set.

It can be assumed that the vision

s "
i S
i

This super-het
receiveris
designed for
all-wave re-
ception and
should bhe
compared
with the vision
chassis illust-
rated on the
preceding
page.

receiver is fundamentally the same
as a radio set except that 1t must pass
a very wide band width. To do this
the number of valves must be in-
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creased. The type of couplings are
the same, the system is similar, the

valve types are of the same pattern
but of greater efficiency so that the
first change comes with the cathode-
ray tube which for the purpose of
comparison takes the place of the
loudspeaker.

Constructors who have used the
normal super-het. receiver below 10
metres will have noticed that most of
these sets suffer from frequency drift.
By that we mean that when a station
has been tuned in the tuning is in-
clined to change on its own.

This problem has also heen auto-

HOW THE SIGNALS ARE FED

Paradoxically, one of the best
methods of feeding the signal to the
grid of the cathode-ray tube is by
omitting the video amplifier altogether
and connecting the dlode direct to
the grid.

In previous articles we have seen
that the only way in which the D.C.

BRILLIANCE

GRID BIAS

Fig.1 The tuve can be directly connected to
to the diode as shown, if sufficient voltage is
available.

component can be maintained at the
tube terminals is by direct connection
to the preceding valves or hy the use
of a diode to restore the brightness
level. The load resistance of the
diode detector contains the D.C. and
A.C. currents after rectification and
thus by connecting the grid of the
tube directly to the load resistance
we shall automatically take care of
the brightness level.

Fig. 1 shows the circuit in which
this can be done. The output from
the last radio frequency tuned circuit
is rectified by the diode and this rec-
tified current flows through the load
resistance R. The grid of the tube
is connected to the top of R and the

bias of the grid is obtained from the
cathode resistance Ry, This is ad-
justed so that the beam current is
just cut off when there is no picture
signal. If we suppose that a *‘black”
signal is being radiated before the
start of the transmission the rectified
voltage across R will be proportional
to the amplitude of the synchronising
pulse and we can adjust the bias of
the tube so that the beam is not
visible on the screen with this value
of potential applied to the grid. This
is shown in the lower diagram as
““S,” and it will be seen that with
the bias adjusted to the correct posi-
tion the amplitude of S is insufficient
to start the flow of beam current.
Now suppose the picture signal
starts. - The rectified voltage across
R will rise and will be of such a polar-
ity that it wipes out the negative bias
on the tube grid. The beam current
will flow and the brightness of the
screen will - vary au.ordmg to the
lower curve. We shall have to take
care that the brilliance does not in-
crease beyond the point marked
‘“ defocusing '’ as at this point the
beam current is excessive and the
spot will be blurred,

Output Voltage
Required

If we assume that the voltage de-
veloped across the diode load is suffi-
cient to swing the grid of the tube to
the full extent shown by the lower

Fig. 2. The addition of a siagle video stage
results in reversed polarity if no alteration is
made.
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matically solved with the vision re-
ceiver. As the band width is great
and the tuning so flat, small varia-
tion in oscillator setting which would
cause the so-called frequency drift
are not noticed because they do not
wander outside the band covered by
the receiver.

TO THE TUBE

curve we can estimate the value from
the ‘‘ modulation sensitivity > of the
tube.  This is always specified by the
makers and may be, for example, 20
volts. Now in the total signal volt-
age, only 70 per cent. corresponds to
vision and the remaining 30 per cent.
is allocated to the synchronising. For
20 volts of ‘‘ picture " the total volt-
age developed across the load resis-
tance of the diode is therefore about
30, and unless the diode can develop

? . 4|,,,

Fig. 3. How the polarity of voltage across R
can be altered.

this value from the radio frequency
input the tube is not going to be
fully modulated.

As a general rule, in the simpler
types of television receiving circuit
it is not possible to obtain this value
of voltage without a large number of
radio frequency amplifying stages,
and we are therefore forced to use an
extra amplifying stage after the
diode—the video amplifier.

Inserting a
Video Ambplifier

Fig. 2 shows a single stage of
video amplification inserted after the
diode. The leads have been discon-
nected from the tube and connected
directly to the grid of the pentode.
(The connections to the other elec:
trodes have been omitted for clear-
As soon as we connect the
video amplifier stage in circuit we
must isolate the grid of the tube from
the H.T. supply by the condenser




TELZYSION

AND
SHORT-WAVE WORLD

APRIL, 1938

NEGATIVE AND POSITIVE PICTURES

shown, but the loss of D.C. compon-
ent does not worry us as we already
know how to restore it.* What will
worry us far more is that on switch-
ing -on we shall get a negative pic-
ture in which the whites and blacks
are reversed !

The reason for this will be seen on
looking again at the curve of Fig. 1
and imagining it to represent the
anode current of the video valve. The
grid of the valve is biased by the
cathode resistance shown, and the
signal voltage will increase the anode
current in exactly the same way as it
increased the brightness of the tube.
These variations in anode current
will be handed on to the grid of the
tube through the coupling condenser,
but instead of producing a decrease
in bias they will be of such a polar-
ity that they increase the bias. The
-inclusion” of the video valve without
any modification has therefore re-
sulted in a reversal of polarity.

Reverse
Polarity .

How can the reversal of polarity
be cured? One method would be to
add yet another stage of video fre-
quency amplification, as the signal
undergoes successive reversals in
polarity as it goes through each
stage. Two stages after the diode
would therefore bring the polarity
right again. This method is not al-
ways desirable; however, both on
economical grounds and because of
the excessive gain, resulting in poor
detector efficiency.

Reasoning backwards from the
argument in the previous paragraph,
we can see that il we reversed the
polarity of the signal applied to the
grid of the valve we should obtain a
correct polarity of signal on the tube.
We can reverse the signal polarity
on the lcad resistance of the diode by
reversing the connections, and this
is shown in IFig. 3. It will be seen
that the resistance R is now virtually
in the anode circuit of the diode in-
stead of the cathode circuit and the
top end will therefore become more
negative as the rectified current in-
creases. The grid of the video am-
plifier will thus be driven more nega-
tive with an increase of signal and
the grid of the tube will correspond-
ingly be driven more positive, which
is what we require.

At the same iime we must make

* See page 156, March issue.

one important alteration to the oper-
ating conditions of the valve, as it is
already biased to a ncgative value.
The increase of negative potential on
the grid would therefore have no
effect and the last state would be
worse than the first with no: signal
on the tube at all!

To overcome this difficulty we re-
duce the bias on the valve to a very
low value—actually just sufficient
to prevent the flow of grid current.
The application of an increasing
negative potential then reduces the
anode current, the variations due to
the signal then appearing as in Fig.

ANODE CURRENT

Fig. 4. The working characteristies of the

4. This should also be compared
with Fig. 1 of last month’s article.
It will be roted from Fig, 4 that
the first few milliamperes change in
anode current are due to the voltage
developed by the synchronising sig-
nal, and this suggests a neat method
of separating the synchronising im-
pulse from the video signal.  The
method has been used by Murphy
Radio in their television receivers.
The value of the bias resistance
is chosen so that the change in anode
current produced by the synchro-
nising signal gives a potential of,
say, 10 volts across the resistance.
Another diode is connected across the
bias resistance with iis cathode joined
to a potential divider across the H.T.
supply.  The cathode can thus be
made positive with respect to earth
by any desired value of potential.
This potential is such that it is
equal to the voltage developed across
the bias resistance when a certain
value of anode current is flowing. Any
value of current less than this, such
as occurs during the picture signal,
produces less potential drop across
the -bias resistance. The anode of
the diode is therefore less - positive
than the cathode and no current
flows.
As soon as the current exceeds the
value the anode of the diode be-
comes more positive than the cath-
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ode, and when the bias is reduced to
zero during the synchronising pulses
the anode voltage is 1o volts positive
and the diode passes current. The
synchronising signals thus produce
pulses of potential across the resis-
tance in the diode circuit, and these
pulses cease as soon as the picture
signal reduces the anode current of
the valve.

The R.M.A. Television Sub-
Committee

HE Radio Manufacturers’ Asso-
Tciation has recently appointed a

sub-committee to discuss and
provide means of developing tele-
vision. The first meeting has already
been held and a decision was reached
to tackle the problem under the fol-
lowing divisions:—

(a) Liaison with the B.B.C. and
the Television Advisory Commit-
tee to secure development of pro-
grammes, both as regards time
and quality.

(b) Regular contact with the Press.

(c) Discussion of common techni-
cal and trading problems.

The sub-committee will meet regu-

larly at fortnightly intervals,

The R.M.A. sub-committee of the
technical advisory committee on re-
ceiving set problems at its first meet-
ing considered interference of tele-
vision reception by short-wave sound
receiving  sets. Interference is
caused not only by one television set
with another und by sound receivers
tuning down to the television sound
channel, but also through harmonics
arising from short-wave receivers
which are not actually tuned to tele-
vision sound.

A Receiver for Television Sound

EADERS who are interested in
R picking up the television sound

broadcasts as a preliminary to
buying a television receiver should
make a note that the new Invicta re-
ceiver, Model 310, is suitable for this
purpose.

This receiver which covers all wave-
lengths from 6.5 to 17 metres, 16.5 to
52 metres, and the usual medium and
long wavelengths, is priced at £13
19s. 6d. . It uses five valves in a super-
het circuit and will pick up the tele-
vision sound programmes at quite long
distances.

Full details can be obtained from

Invicta Radio, Ltd., Radio Works,
Parkhurst Road, London, N.7.
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TELEVISING THE BOAT RACE

HE finish of the Oxford and
I Cambridge Boat Race on April
2 will be televised from the
Middlesex bank at Mortlake. One
camera, fitted with telephoto lens,
will be installed opposite the win-
ning post to show the crews finishing
the race. Two other cameras will be
operated in the enclosures of the
Quintin and lbis Rowing Clubs res-
pectively to show the crews afloat
immediately after the race and in
close-up as-they bring in their boats.
During the first part of the race,
viewers will be able to watch the
progress of the boats on an animated
chart. The sound commentary to be
given on the National wavelengths
by John Snagge, with Edgar Tom-
lin and Tom Brocklebank, will
accompany the television broadcast
until the finish at Mortlake, when a
special television commentary will be
given by Howard Marshall,

TELEVISION FOR SCHOOLS

One of the first television installa-
tions in schools is that at Leigh Hall
College, Westcliff, near Southend. It
appears probable that this step marks
the inauguration of a new aid to
education which will doubtless be

followed at other schools and
colleges.
THE NEW TELEVISION
ANNOUNCER

Mr. David Hofman has been ap-
pointed announcer in place of Mr.
Leslie Mitchell, -who resigned to be-
come a news-reel commentator, Mr.
Hofman commenced bis duties on
March 7. He is thirty years of age,
has had ten years’ experience on the
stage and in {idms, including eight
years in Canada and the United
States. He has also been a radio
announcer at  Station CFCF
Montreal.

On his return to England two
years ago he appeared in Parnell at
the Gate Theatre, and has since
worked with the Sheffield Repertory
Company besides appearing in tour-
ing productions.

CRAZY PROGRAMME

Following the amusement caused
by his Crazy Cabaret last year, in
which the compére was seen through-
out in his bath, Cecil Madden is
once more devising' a presentation
which he is calling *‘ Nice Work,”’
an even crazier pregramme, which
follows a general theme. This is to
be given on April 1,

Joan Miller will be seen as Cleo-
patra in a skit on the producers’ 100
per cent. Broadway programmes,
with Guy tzlover as Hyman Kaplan
Anthony in a new sketch ‘‘ You
Can’t Take Your Needle With You,
Cleo !I”” specially authored for the
occasion by Shakespeare and the
producer.

There will be burlesques on as-
pects of television programmes from
American Travelogue filins in which
Charles Heslop and Cyril Fletcher
will appear. Others taking part will
be the Bashful Boys, the Three
Pirates, the Three Romps, and the
Narkover Gang, Campbell Rogerson,
George and Frank Dormonde.

MORE FILM TELEVISION

The B.B.C, is to extend its activi-
ties in the televising of films and
work is proceeding in the making of
stock films which will assist in studio
productions, the idea being to have a
film library which can be drawn upon
as occasion demands. The possi-
bility of using amateur-made films is
not being overlooked and inquiries
are being made in America and on
the Continent with the object of se-
curing films in which the question of
television copyright does not arise.

£295,000 FOR TELEVISION

Major Tryon, Postmaster-General,
in the House of Commons on March
9 submitted a supplementary esti-
mate of £ 360,000 for the B.B.C. He
said that it was expected that by the
end of March 8,540,000 licences
would have been issued, whereas the
original estimate was 8,400,000.

It was proposed that 8 per cent.
of the net licence revenue should in
future go to the B.B.C. for television.

Expenditure would be necessary
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for additional studio accommodation

at the Alexandra Palace, and
£4295,000 would be the amount of
the additional grant for television.

TELEVISION IN THE COMMONS

During the debate on the B.B.C.
supplementary  estimate  several
M.P.’s criticised the conduct of the
television service.

Mr. H. Morrison (Soc., S, Hack-

ney) described television as ‘‘in-
deed a wonder of the age,’’ and said
he did not think it right that a
national service of this kind should
be monopolised by London. He
would, he said, like some indication
as to when television would be avail-
able for the larger centres of the
country, the provinces, Wales, and
Scotland.

Mr. Graham White (Birkenhead,
E., L.) said that it was important
that the cost of television should be
reduced and that the service should
be brought within the range of a very
much larger number ol people.

Mr. Simmonds (Birmingham, Dud-
deston, U.) said that television had
not yet been developed either geo-
graphically or technically, and it was
clear that the B.B.C. was not using
its most expensive artists, as com-
pared with broadcasting, which
meant that television had an air of
amateurism. Perhaps that was one
reason why more television receivers
had not been sold. He urged that
regional developments should be car-
ried out with the least possible delay.

Mr. Magnay (Gateshead, L. Nat.)
congratulated the Postmaster-
General and the B.B.C. on their new
venture in television.

Mr. H. Morrison (Hackney, S.,
Lab.) asked what effort had been
made to get television made more
readily available to people of limited
means? At present television was
limited to a great extent to London
and the Home Counties. It was not
right that a national service of this
kind should be monopolised by Lon-
don, and he hoped that it would be
extended to the provinces; to Scot-
land, and to Wales,
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PROHIBITION OF PUBLIC SHOWS

The B.B.C, has placed a ban upon
the  showing of its television pro-
grammes in public. The announce-
ment of this was made visually before
the televising of the Oxford and Cam-
bridge sports from the White City
when the following notice appeared
on the screens of television receivers.
‘“The reproduction in any form of
the outside broadcast which follows,
including projection in places of pub-
lic entertainment, is strictly prohi-
bited.” :

This decision was the outcome of
the arrangement to televise the fight
- between Jock McAvoy and Len Har-
vey for the light-heavyweight cham-
pionship of Britain from the Harrin-
gay Arena ‘on April 7. The
promoters of this fight made it a con-
dition of their contract with the
B.B.C. that reproduction in cinemas
should be prohibited.

The question of copyright in the
B.B.C. television programmes has
never been raised, but obviously it
exists and sooner or later the posi-
tion will have to be defined. At pre-
sent it appears that the ban is directed
against reproduction in cinemas and
public halls and if it is upheld it will
create a dilficult situation in respect
of big-screen televisionn -unless the
cinema interests were prepared to
make their own transmissions by
cable. A short time ago the matter
was raised in Parliament, but as up
to that time only experimental trans-
missions had been made to places of
public amusement it was not con-
sidered necessary that the position
should be clarified.

SHORT-WAVE RECEPTION FROM
AMERICA

At the present time it i$ interest-
ing to find that the average commer-
cial all-wave receiver will bring in
quite a number of programmes radi-
ated by the popular stations such as
Boundbrodék, Pittsburg and Schenec-
tady. This is rather unusual for we
are at present in the middle of a
period which should be rather bad
for general short-wave reception.

When conditions are good it .is
possible to pick up some excellent
programmeés which ‘are comparable
with local programmes. This is
mainly due to 1hé efficiency of the
transmitters and the use of beam
aerials, for receivers built three or

four years ago are still capable of
picking up these long distance pro-
grammes.

Conditions at the present time are
so good that it is quite usual to hear
simultaneously American broadcast-
ers on I9, 25 and 31 metres.

TELEVISION IN AUSTRALIA

That something is to be done
about television in Australia seems
evident. Tests have been conducted
on television wavelengths with a
transmitter operating from the heart
of Sydney, and observations have
been made for a range of approxi-
mately 15 miles.

PITCAIRN ISLAND

One amateur broadcasting station
has been in operation at Pitcairn
Island since the first week in March,
but now short-wave listeners have
discovered that there is a second Pit-
cairn station in operation using the
call-sign VR6AY. This station uses
a wavelength of approsimately 21
metres and is perhaps one of the most
out-of-the-way stations that listeners
in this country can hear. Although
mail boats to Pitcairn are very few
and far between messages are now
being sent by radio so that this lonely
island can be kept in constant touch
with the rest of the world.

TELEVISION AT THE IDEAL
HOME EXHIBITION

Television is to be shown all day
and every day between April 5 and
April 30 to visitors at the Ideal Home
Exhibition. Most of the transmis-
sions will be on a closed circuit, but
several items are to be televised actu-
ally from a studio at the Exhibition
and radiated for the benefit of ordin-
ary viewers. A great number of in-
teresting personalities have promised
to be televised so making this period
a very interesting one for all who are
watching the rapid progress of
television.

THE HARVEY-McAVOY FIGHT

Viewers were looking forward with
extreme interest to the relay of the
Harvey-McAvoy fight from the Har-
ringay Stadium. This relay was to
have been the most ambitious yet at-
tempted by the B.B.C. television engi-
meers and it was unfortunate that
Harvey should have damaged his
hand and so called the fight off.
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However, the fight is to be relayed
on April 7 for a full 15 rounds and
there is every indication that anyone
who can look-in on that evening will
do so. Broadcasts of this kind will
make broadcast listeners realise just
what they are missing by not having
a vision receiver,

The recent exhibition of ‘‘ Catch-
as-catch-can "’ wrestling between
McCready and Foster gave quite a
good indication of the possibilities
of the Harvey-McAvoy fight relay
being a most successful one.

THIRTY RECEIVERS AT THE
IDEAL HOME

At least thirty television receivers
supplied by Marconiphone, Baird,
G.E.C., Cossor, H.M.V., Murphy,
and many others, will be in operation
from 11 a.m. to 10 p.m. for the dura-
tion of the Ideal Home Exhibition.
Visitors will also be able to walk
round three sides of a glass-walled
studio and watch the television scenes
being acted. On the opening day Mr.
Gilbert Frankau will make an after-
noon speech from the studio and -at
8.30 p.m. two well-known actors,
Mr. Robertson Hare and Mr. Alfred
Drayton will be televised,

FAMOUS ARTISTS TO BE
TELEVISED

Many famous artists are to he tele-
vised between April- 5 and 30, and
these will include Miss Kay Caven-
dish, ‘Mr. Lupino Lane, Sir Hugh

Walpole  Dr. A. J. Cronin -and the
well-know  author, Mr. Rafael
Sabatini. Amongst the sporting

personalities to be televised are Tom
Webster, Miss Kay Stammers and
Mr. Stanley Doust.

A fashion show is to be televised
and the compére will be Miss -Enid
Stamp-Taylor, the well-known
actress, while Mr. Leslie Howard,
who is at present filming in Pygma-
lion, will also appear before the tele-
vision camera.

Several London night clubs and
theatres are to supply artists and ex-
tracts from stage shows and these
will include the Coliseum, London
Casino, and the Frince of Wales
Theatre.

London Films will loan some of
their artists from Pinewood and
Denham, amongst those expected
will be Mr. Robert Donat; Mr. Clive
Brook, Mr. Leslie Banks, Mr. Rex
Harrison, Mr. Raymond Massey,
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Mr. Ralph Richardson, Miss Margar-
etta Scott, Miss Vivian Lee and Miss
Valerie Hobson,

AEROPLANES AND TELEVISION

Low-flying aircraft certainly do
interfere with television reception
and in some instances interference
has been noticed even when the
planes have been at a high altitude.

This is rather extraordinary for the
electrical system in the average aero-
plane is completely screened with all
leads bonded in order to prevent - in-
terference to radio apparatus in-
stalled in the plane. In view of the
number of complaints made by view-
ers regarding interference from aero-
plane engines, it appears that the
ignition systems are only sufficiently
screened to prevent interference on
the wavelength at which the aero-
plane receiver is being operated. This
allows interference o be radiated on
much lower wavelengths so interfer-
ing with television reception.

NEWS BULLETINS AND
TELEVISION VIEWERS

By this time most viewers will
have heard the News Bulletin broad-
cast at the completion of each even-
ing’s programme. This News Bulle-
tin is actually a recorded version of
the nine o’clock bulletin broadcast on
the National wavelength. No vision
accompanies this transmission al-
though for the period an announce-
ment is left on the screen and in the
corner of the aunouncement board is
shown an electric clock. This gives
the correct time very accurately for
the large second-hand can clearly be
seen.

SPECIAL OUTSIDE BROADCASTS

The' television engineers at Alex-
andra Palace, @nd particularly those
in charge of the outside broadcasting
van, deserve congratulating on the
excellence of their transmissions
despite many difficulties. The relay
of the womens’ hockey from Kenning-
ton Oval, the 'Varsity sports from
the White City, and the International
Rugby from Twickenham were three
of the most interesting events. How-
ever, these will be very much put in
the shade by the televising of the
Boat Race and the F.A. Cup Final
from Wembley Stadium. Viewers
have seen enough of the outside
broadcasts to realise that they will
be able to follow the action of all
these broadcasts quite comfortably.

The interference noticed by viewers

D

on the outside broadcasts last year
seems to have stopped, although
there was a slight trace of this
trouble during the Rugby Inter-
national relay.

TELEVISION PROGRAMMES FOR
CINEMAS

Although the B.B.C. specifically
bans the showing of television in
public places, there is a scheme on
hand fostered by cinema proprietors
to install large screen television
equipment and to produce their own
programimes in a central studio which
could be connected by line to the
various cinemas interested. This
idea seems to be quite a good one,
but it seems that there will probably
be some difficulty in maintaining the
standard of entertainment, Most
viewers seem to appreciate the un-
usual programmes such as the relay
of the Cup Final, rather than a
normal type of entertainment that can
be seen in any cinema or theatre.

ENGLAND v. SCOTLAND

On April g the mobile television
unit will be mstalled at Wembley
Stadium to show viewers the Inter-
national Soccer match between Eng-
land and Scotland. This relay is by
permission of the Football Association
and Wembley Stadium, Ltd., who
are also granting facilities for tele-
vising of the Cup Final at Wembley
on April j0.

THE FIRST SUNDAY PROGRAMME

The first Sunday evening television
programme on April 3 will include a
special version of Clemence Dane’s

great  biographical play, ¢ Wil
Shakespeare,”” with Henry Oscar in
the name part. When the play was
first presented at the Shaftesbury
Theatre in 1927, John Galsworthy
described it as ‘‘ the richest, most
imaginative blank verse we have had
since Shakespeare’s own day.”’

In a series of dramatic vignettes,
the play takes us from Stratford,
where Shakespeare is estranged from
Ann Hathaway, to London, where
the dramatist {alls in love with Mary
Fitton, produces plays, meets the
Queen, makes merry at Deptford
with Kit Marlowe, quarrels with him,
and becomes involved in a tragedy
which may or may not have an his-
torical basis. I

Margaret Rawlings will be seen as
Mary Fitton, and Esmond Knight as
Marlowe.. The cast also includes
Catherine Lacey as Ann, and Bar-
bara Everest as Mrs. Hathaway.

George More O’Ferrall, who is
producing  ““ Will = Shakespeare,”’
considers that the play should be
ideal for television. It will be tele-
vised again on April 8.

TELEVISION DRAMA

Another biographical play, ““Wren
of St. Paul’s,”” by a young English
playwright, Christine Hahlo, will be
seen on April 4 and 9. Sean
O’Casey’s comedy, ‘“ The End of
the Beginning,’’ is another highlight
scheduled for April 5 and 13. ‘¢ The
Seventh Man,”’ a play by Michael
Redgrave, based on the story of
““Q,” will be televised in the even-
ing on April 8 and repeated on April
II,

A se
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HE dipole television aerial des-

cribed below was constructed at

short notice with materials that
are readily available, and it probably
represents the cheapest construction
that is possible,

As will be seen from the sketch, it
is made chiefly of wood, the actual
aerial consisting of two lengths of 14-
gauge copper wire, which are sup-
ported on two Bulgin srand-off in-
sulators (type 110}, which cost eight-
pence each.

The wooden framework consists of
two lengths of 1-in. square deal, each
4 ft. g9 in. long, screwed to another
piece 2 ft. 2 in. long, 2 in. wide, and
1 in. thick. This allows an overlap
at each end of the aerial supports of
4 in. and provides for the support of
two lengths of wire cach 5 ft. 4 in.
long with a space of 2 in. between the
inner ends.

At the two exreme ends of the
aerial framework the stand-off insula-
tors are mounted on two smail
squares of oak which are previously
screwed to the ends of the 1-in.
pieces. The necessity for these
small pads is because the bases of the
stand-off insulators are a larger dia-
meter than the frame arms, and it is
not desirable to increase the weight
by using thicker wood.

The centre stand-oif insulators are
mounted on a piece of wood 2% in.

EASILY-

MADE

wide at one end and tapered off to
1 in. at the other.  This piece of
wood is 2 ft. 6 in, long and serves
the double purpose of providing a

STAND-OFF
INSULATORS

14 GAUGE WIRE
§-4" wong

2'x 1" woop

STANDOFF i
v INSULATORS

3

o~

2. 6

TRANSMISS ON
Linz

14 GAVGE WIRE
5i4" Lone

STAND -OFF (NSULATORS

. By “ -
15 x 1’5 x4 wooD BLACK

The construction of the aerial will be clear
from this dimensioned drawing.

mount for the stand-off insulators at
approximately the same level as the
outer ones, and also a support for the,
down lead.

DIPOLE
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AERIAL

The assembly, as described, pro-
vides supports for two lengths of 14-
gauge copper wire, each 5 ft. 4 in.
long, and with a space of 2 in. be-
tween the inner ends. This measure-
ment of wire length is important,
and it represents a quarter wave-
length in each case.

Clamping screws are provided on
the stand-off insulators, and loops are
accordingly made at the ends of the
wires to take these. At the inner
ends it was thought desirable to
further ensure a good and permanent
connection by soldering the wire to
the screws after the lead-in had been
attached.

The lead-in, as will be seen, is
carried along the horizontal arm,
being secured to the outer end by a
porcelain cleat. In the first instance,
ordinary twisted flex was tried for
the lead-in, but it was obvious that
the greatest efficiency was not being
obtained and in its place the new Bell-
ing-Lee 80o-ohm transmission line was
used. (This is a recent production
which it is claimed has negligible
losses at 7 metres and the results ob-
tained after its installation certainly
bore out this claim, for there was a
general all-round improvement in pic-
ture quality; further, it has the
advantage that it cannot become
water logged, and it is practically.
impervious to weather,

The Yorkshire Television

Association

HE annual general meeting of the Yorkshire
Television Association was recently held at the
Regent Picture House, Leeds, when there was

a full gathering of members,

In presenting his annual report, the secretary re-

marked on the excellent financial position of the
association considering that quite a large sum had
been expended in transmitting equipment. He
recalled the many well attended meetings held dur-
ing the year, and also a day tour which would be
difficult to better and one which will long be remem-
bered by those who took part. This was a visit to
the works of Messrs. A. C. Cossor, Ltd., at High-
bury Grove, a tour of the Alexandra Palace tele-
vision station, an inspection of the large screen
television gear érected by Mr. Baird at the Dominion
Theatre, London, and also a visit to the Phoenix
Theatre, London, to hear the first demonstrations
of ¢ Mirrophonic *’ sound.

Prospective members are requested to get in touch
with the secretary, Mr. A. Buckley, 110 Finkle
Lane, Gildersome, near Leeds. :

‘A batch of dipole aerials in course of comstruction at the Belling Lee works
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WIDE-BAND TELEVISION AMPLIFIERS

The following article is an abbreviated
It is by F. A. Everest, of the Oregon

T seems probable that the newly-
developed electron multipliers will
eventually supplant the resist-
ance-coupled amplifier on account of
the very high gain obtainable at very
low noise level. In the meantime the
resistance-capacity coupled amplifier
can be made to serve very well for
video-frequency amplification until it

frequency range of television amplifiers.

If the capacities C' and C are added
to form the equivalent capacity C,, we
can simplify the circuit of Fig. 1b
into that of Fig. rc, as shown.

Effect of
High Frequencies

At high frequencies the reactance
of the capacity C is very low and it

T 3

form of one which appeared under the same title in ** Electronics.”
State College, and gives an outline of the theory underlying the
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this effect depends on the amplifica-
tion factor of the valve and the grid-
anode capacity, it is possible to ré-’
duce ‘the shunting capacity by lower+
ing the latter. .
This is done in the screen-grid
valve, and thus we should expect 'to
obtain much better results by using

Fig, 1a, Circuit of R.C. coupled stage showing
shunt capacities.

Fig. 1b.
effectively in parallel.

The same circuit without
valves showing capacities and resistances

- R |
E I \>
1 ! 1 ,Ra
i I
! : i
O Ji K
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T
v ¥
Fig. 1e. A {wrther simplification

showing how the siray capacities
shunt the output voltage.

is supplanted, and the object of this
paper is to show how iL can be
adapted to the handling of the high
frequencies present in television.
The circuit- of the resistance-
capacity amplifier is shown in Fig.
Ia, and the equivalent circuit for high
frequencies is shown in rb. At these
frequencies the reactance of the

R
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Fig, 2. The addition of an inductance L
to the equivalent circuit of Fig. 1c.

SVAAARE S

AVAAAS
o

I
I
i
|
!
|
|

A~

coupling condenser C is negligible.
C’ represents the output capacity of
the first valve and C/ thc input capa-
city of the second valve. The signal
voltage e applied to the first grid can
be considered as a voltage equal to
pe acting in the anode circuit in series
with the valve impedance R .

The anode resistance R and the grid
leak R, are effeciively in parallel and
can thus be replaced by an equivalent

RR,

resistance R’ which is given by !
R+R,

forms a shunt across the resistance
R’, lowering the proportion of the
voltage pe which appears across it.
As the stage gain is equal to the ratio
of the output voltage e, across R’ to
the input voltage pe, the gain will
steadily decrease as the frequency
rises.

The first step towards improving
the stage gain is to minimise the
shunting effect of the capacity C,,
If the value of the grid leak R is
high " in comparison with Rg(as it
would be in practice) the value of R
is the main factor in determining the
effective impedance across the output.
Values were calculated for a fixed
value of grid leak of 1 megohm and
various anode resistances from
50,000 to 1,000 ohms and it was seen
that the frequency response in-
creased with decreasing values of R.
With 50,000 ohms a stage gain of 11
is obtained with a type ‘56 valve and
the response curve is flat to 100 kec.
With 5,000 ohms, however, the res-
ponse is flat to 300 kc., but the gain
is reduced to 5. It is clear that the
selection of the value of the coupling
resistance is governed by the com-
promise between gain and frequency
response.

The above considerations do not
take into account the Miller effect,
which causes the total shunting capa-
city to be considerably larger. Since
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stage. As an example of the reduc-
tion in capacity obtained, the figure
for a triode type 56 is 57.8 uuf. while

that of the acorn pentode is only
11 ppf. :
With an anode resistance ot

10,000 ohms and the same value ot
grid leak, the stage gain is raised to
11 in the case of the acorn pentode,

| LHO0 v
) I R
SR, : g
e én C :} 1
S 2 ?

|
i -

Fig. 8. The equivalent circuit of a filter
coupled amplifier corresponding to Fig. 1b.

with a flat frequercy response to
nearly 1 megacycle.

Use of
Inductance

A favourite method of neutralis-
ing the effects of the shunt capagity-is.
by the introduction of-a small induc-
tance in series with the anode resis-
tance R. This  actually forms a
resonant circuit, but the resonant
frequency is higher than ihe highest
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frequency it is desired to amplify.
Fig. 2 shows the equivalent circuit
of the amplifier with the addition ot
an inductance in series and the re-
sulting response curves show that for
an inductance of 1.1 millihenry the
impedance across the output termi-
nals actually exceeds the value at the
middle range of frequencies and a
greater proportion of the input volt-
age pe appears across the output.

This means that the stage gain is
increased above 300 kc. and this
effect may be uscd to coinpensate for
a falling off in other parts of the cir-
cuit. Care must be taken, however,
that the peaking of the voltage out-
put does not reach such a value that
the amplifier” oscillates at the high
frequencies.

‘The calculation of the response ot
amplifiers including inductance is in-
volved as the impedance of the com-
bined choke and resistance must be
found for each frequency value
required.

This equivalent unpedance is then
substituted in the formula for stage
gain.

Filter-coupled
Amplifiers
The use of filter circuits in ampli-

fiers has becen described by Beardsall*
and the following table gives some

results calculated for the filter-
coupled stage shown in Fig. 3.
Cut-off C L R Approx.
freq. (upf.) (mH.) Gain.
2 6 =2.105 13,226 14.3
3 .6 .035 883 97
4 6 .526 hH,620 7.3
6 6 .234 4,410 49
8 6 .132 3,320 277
4 12 262 3,320 A7
6 12 .117 2,200 2.4
8 12 066 1,650 1.8

The frequency is in megacycles,
and C, = C, = C.
The value of the cut-ofl frequency

selected should be 2-io times the

APRIL, 1938

maximum frequency desired to am-
plify. It should be noted that the
value of the grid leak R is excep-

tionally low, and it is in fact the
characteristic impedance of the filter.
Phase

Shift

The phase shift accompanying the
amplification of the signal may as-
sume important proportions as its
effect is a displacement of the pic-
ture element from its proper position.

For a 3oo-line 24 pictures/sec.
transmission on a screen 10 in. wide
a phase shift of 450 results in a dis-
placement of .oog in. at certain low
frequencies.

The phase shift of the inductance
compensated circuit described above
is appreciable with inductances ot
o.5 mH and over and this is an im-
portant factor in determining the
final value of inductance to use,

* The original paper referred to appeared in T. &
8. W. W. for February 1936, p.95.

AMERICAN TELEVISION
The Studio ‘

HE Grand Central Studio across

the street from the Chrysler

. Building was chosen by Colum-

bia because it is easily accessible, cen-

and is 4o ft. high, 230 ft. long and
60 ft. wide. In addifion to dressing
rooms, laboratories, etc., there is
room for two large studios, but only
one is to be constructed immediately.

The television cameras are now be-
ing given final tests at Camden, They

Two examples
of American
transmitting
tubes—the
R.C. A. and
Farnsworth

trally located and near the transmit-
ter. This will make progranuue pro-
duction easier as well as assure power
transmission with the least possible
loss or distortion. The problem of
power transmission is further simpli-
fied by the fact that the aerial for the
new station is located just under the
stainless steel needle of the building,
only go ft. from the transmitter.
The studio space is directly over
the main waiting room of the station

are mounted on counterweighted
‘“ dollies ’ so they can be moved
about easily and raised and Jowered
at will. Each is connected to its con-
trol equipment by a flexible cable
1} in. thick which contains a total of
32 circuits, four of which are coaxial.

Experiments now are going on in
Camden to determine the type of
aerial best suited for the transmitter
and also for the Chrysler pinnacle
around which it is to be constructed.
A complete ¢‘ electrical reproduction’’
of the top floors of the skyscraper has
been constructed in a field and dif-
ferent kinds of aerial are being built
and tried out on this structure,
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COSSOR TELEVISION

The results of our laboratory and practical tests on the Cossor television receivers are given in this short review.

. C. COSSOR, LTD., have pro-
Aduced three different types of

television receiver all of which
give a bright black and white picture
which is viewed directly on the front
of the tube face.

The two larger models first pro-
duced a little over 12 months ago
have not been modified since they
were first introduced which speaks
well for the design in the first

instance.
The receiver which should be of

particular interest to our readers is
the smaller table model 437T, priced
at 45 guineas. This receiver has one
of the largest pictures available in
what is generally known as the
cheaper models. :

The sensitivity of this instrument
on both sound and vision' is practi-
cally the same as with the larger
models which are priced at 70, 8o and
go guineas.

We have been testing the model
4371 under very bad local conditions
where the field strength is so low that
only the most sensitive receiver will
provide a picture of any kind.

Despite this ‘handicap the picture
received is a definite black and white
with ample contrast. The sensitivity
of the receiver is such that there has
not been any need to peak the radio
units for vision or to reduce the band

width in order to obtain increased A single video stage is used fol-

gain.

Contrary to the usual practice in
the cheaper instruments two distinct
receiver chassis are used, one for
vision signals and the other for sound
reception.

Both of the aerial inputs are fed
from a common aerial in rather an
unusual manner. Between the input
of each receiver and the common 8o-
ohm feed line is a rather unconven-
tional l-wave matching stub. In

A view of the fine
chassis of the
Cossor television
receiver model
4317T.

' this way the two frequencies are ad-
justed in such a way that they reflect
into almost an infinite load so that
both receiver units can be fed from
the common aerial without loss.

Super-het. receivers are used in
both cases which is rather better than
having one or two stages in the
vision receiver fultilling a double
purpose.

In the vision receiver there are two
high-frequency stages before the
mixer which is a triode-hexode of
high conversion conductance.

Following the mixer are but two
intermediate-frequency stages feed-
ing a double-diode-triode of special
design having a very low inter-elec-
trode capacity. This is, of course,
essential in order to prevent possible
attenuation of the very high frequen-
cies handled.
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lowed by one double-anode valve for
synchronising and four valves in the
time bases, three straightforward
rectifiers and five valves in sound
receiver making a total of 20 valves
in all.

The sound receiver has a single
H.F. stage in front of the mixer with
a single LF. stage, a double-diode-
triode second detector and an output
pentode in the final stage.

With this 437T receiver rthere are
five controls and one switch on the
front of the cabinet with seven addi- -
tional pre-set controls at the back of
the cabinet out ol the way.

It has been our experience that the
recelver 1s easier to operate than the
average all-wave receiver for most of
the controls remain untouched for
long periods.

The main controls on the front of
the panel are, on-off switch, sound
volume, trimmer for sound receiver,
brightness, focus and contrast.

It is not really necessary to touch
any of these controls with the excep-
tion of the switch, once they have
been set. The more important con-
trols, which are at the back of the
cabinet, are pre-set when the Tre-
ceiver is installed and need not be
touched. :

These controls are for adjusting
the width and height of the picture,
the horizontal synchronising, the

3

The ext_erul appearance of the 437T recelver
giving an 8}-in. by 61-in. picture.
vertical
lacing.
Once the receiver has been ad-

synchronising and inter-

i
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20 VALVES A COMPLETE INSTRUMENT
justed the picture ' remains quite be obtained, the price of which is Both the 137T and 237T have a
steady and interlaces perfectly. It is 3 guineas. special switch which receives the

advisable to have the contrast con-
trol retarded as much as possible in
order to use the receiver with mini-
mum stage gain. Interference from
motor-car 'ignition systems can be
troublesome if the receiver is used
in a bad location or if too high a
degree of sensitivity is used.

This interference will make itself

noticeable by a number of white spots
appearing on the screen. This inter-
ference can be cured in all but the
most distant areas in which case a
small unit can be fitted which has the
effect of converting the white spots
into black ones. This ¢‘ spotter " or
phase reversing unit- costs an addi-
tional 25s., including fitting,

The picture size of this Cossor re-
ceiver is about 81 in. by 6% in., which
is ample for the average home. In
‘addition, as the delinition is so good
a number of people can view at the
same time. For example upwards
of a dozen - people viewed the relay
of International Hockey from Ken-
nington Oval and the same number
saw the Varsity sports from the
White City.

The size of picture was ample fully
to appreciate the action going on
while some of the camera work in
the hockey-relay was extremely fine.
In many instances the ball was fol-
lowed in flight from the moment of
impact.

We have found this receiver quite
trouble free, in fact, less troublesome
than the average multi-valve receiver.
Many readers with a receiver of this
kind will find that the only control to
be-used is the main switch.

The standard cabinet is of grained
walnut' 224 in.high, 14,‘L in. wide and
25 in, from back to front. A table on
-‘whichto rheunt this receiver can ‘also

For those who need a combined
television and radio instrument there
is the model 137T, which has been
designed for reception of the normal
broadcast  stations on 200-2,000
metres.

This instrument gives high fidelity
reproduction and a high output in
addition to a large picture size of

This is a plan
view of the Cossor
small reeeiver,
Notice the com~
pact lay-out.

10 in. by 8 in. This instrument com-
plete with the special aerial, installed
and adjusted, costs 70 guineas, which
includes a guarantee and mainten-
ance for twelve months.

For those who require &1l that

T.V. sound without the picture. This
is a most useful device in that such
items as the News Bulletins may be
received without wasting the extra
wattage consumed by the tube.

Full information on these receivers
can be obtained from A. C. Cossor,
Ltd;, Cossor House, Highbury
Grove, N.5. :

Book Review

Principles of Radio, by Keith Hen-
ney (Chapman & hall, 175. €d.). Good
text-books suitable for the student and
the advanced constructor interested in
the working of circuits built are all too
few. This is one of the rcasons that
we were so pleased to find that KeITH
HENNEY, the well-known editor of Elec-
tronics, had issued a third edition of
his ¢ Principles of Radio.”

This book gives a sunple txplana-
tion of most radio problems in a direct
manner while at the same time the
technical aspect is not overlooked. The
chapters include Obm’s Law, Capacity,
the Valve as an Amphﬁer Low-fre-
quency Amplifiers, and several chap-
ters on transmission, aerials and oscil-
lators.

Each chapter is complete in itself and

SOUND RECEIVER

This schematic diagram gives a very good idea of the valve
liae-up in the small Cossor receiver,

radio and television can offer there
is a special receiver, model number
2371, which provides a ‘large black
and white picture, broadcast re-
ception with high fidelity reproduc-
tion and a gramophone, pick-up, with
a fully automatic record changer.

This instrument costs yu guineas
and is a very fine complete home
entertainer.
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although a certain amount of formule
is essential none has been included with-
out fulfilling some definite purpose. It
is also very interesting to have the
American point of view on several
problems which are common to engi-
neers in both countries. This book fills
a want and is one of the most concise
books of its kind available. It is to be
strongly recommended to all inter-
ested in the principles of radio.
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RECENT
TELEVISION

DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

Patentees : Baird Television Ltd., L. R. Merdler and A. H. Gilbert :

Telegraphie m.b.h. ::
Ltd. :: Zeis lkon Akt

Line and Frame Impulses
(Patent No. 475,046.)
INE- synchromsmd signals
L usually consist of rapid ‘‘dips”’
L below a datum line V-V of
uniform voltage, the frame-synchron-
ising signals F being of similar form

e =TT
L oL

Obviating a synchronising defect.
Patent No. 475,046.

though longer in duration. It is
found that at the end of each framing
impulse, there is a tendency for the
line impulses to acquire an undesir-
able variation in amplitude, as shown
for instance at L1 in the lower curve.

The effect is said to be due to the
setting-up of forced oscillations in the
line-scanning oscillater by the sud-
den change of voltage at the end of
each framing impulse.

According to the invention, this
defect is corrected by suitably coup-
ling the valve that separates the
picture from the synchronising sig-
nals to the oscillator valve producing
the line-scanning oscillations. The
coupling transfers an impulse which
neutralises the voltage .°‘ kick
shown at L1 in the figure.—Baird
Television, Lid., L. R. Mérdler, and
A. H. Gilbert.

Synchronising Systems
(Patent No. 475,189.)

In order to secure accurate syn-
chronisation of the ‘ line’’ and
““ frame *’ impulses, the latter are
divided into two parts, the first serv-
ing to prepare the way for the second,
which actually “ triggers '’ the tim-
ing valve.

Both- the line and frame impulses
are applied to a pair of discharge
valves. The line ‘impulses actuate

one valve in the ordinary way, and
simultaneously build-up a voltage
which blocks the grid of the second
valve. This blocking voltage is re-
moved by the first or preliminary part
of the ‘ framing "’ impulse leaving
the valve ready to respond to the
second - or operative part of the
impulse.

During the transmission of the
two-part f{raming impulse no line
signals are transmitted.—Telefunken
Ges. fiir dvahtlose Telegraphie m.b.h.

Cathode-ray Tubes
{Patent No. 475,772.)

(X3 "

In order to produce a white
light from a fluorescent screen, it is
usual to use a mixture containing zinc
or cadmium sulphide. It is found,
however, that this tends to shorten
the life of the tube, because in the
course of time such screens liberate

‘“ free "’ sulphur which attacks and
¢ poisons ”’ the oxide coating of the
cathode,

According to the invention a part
of the wall of the tube, between the
cathode and the screen, is coated with
a layer of an alkaline earth metal.
This absorbs any free sulphur that
may be emitted from the fluorescent
screen, and so prevents it frem
damaging  the cathode.—-N. V.
Philips’ Gloeitampenfubrieken.

Light Valves
{Patent No. 475,971.)

Relates to known forms of light
valve in which. the refractive medium
is. subjected to  high-frequency
mechanical vibrations from a piezo-
electric crystal, and in which a num-
ber of image points are thrown on to
the viewing-screen simultaneously so
as to form a line or strip of light.

The arrangement is now modified
by using a number of piezo-electric
crystals to produce two or more
parallel trains of vibrations through
the medium, thus forming two or

“Television and Short-wave World **
circulates in all parts of the world.

v 223

WWW.americanradiohistorv.com

: Telefunken Ges. fur drahtlose

N. V. Philips Gloelampenfabricken :: M. J. Goddard and I. M. K. Syndicate
:: Baird Television Ltd. and D. M.

Johnstone :: F. W. Cackett

more different strips of picture-
points, separated by intervals corre-
sponding to one or more scanning
lines. These are projected simultan-
eously on to the viewing-scresn in
their correct relative positions.—
M. ]J. Goddard and I.M .I{, Syndicate,
Ltd,
Image Dissectors
(Patent No. 475,995.)
‘The signalling currents produced
in a television transmitter of the
‘¢ dissector ”’ type are intensified by

rﬂ/o jj_:_

SN L AR
_——-:_)_L_\:Q‘@ \\\ B /Tn
| > .
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I

Image dissector, Patent No. 475,995.

secondary emission before being used
to modulate the outgoing carrier-
wave.

As shown in the drawing, the pic-
ture to be televised is first focused
upon a sensitive electrode C, and the
electrons so liberated are moved past
a scanning aperture O in the anode
A by suitable detlecting electrodes
(not shown).

The emerging stream falls directly
on to a ‘‘ target’’ electrode T where
it produces secondary electrons.
These are thrown, by combined elec-
tric and magnetic fields, in turn
against similar target electrodes T1,
Tz, as shown by the dotted lines. At
each impact the stream is further in-
tensified by secondary emission, until
it reaches the output collector E,
where it is converted into a signal-
ling current.—Zeiss Ikon Akt.
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Intensifying Picture Signals
(Patent No. 476,233.)

In a cathode-ray television receiver,
the incoming signals are first repro-
duced on a fluorescent screen F by
the electron stream from the cathode
C in the usual way. The light from
the far side of the screen F then falls
upon a photo-sensitive electrode S of
the ‘‘ mosaic *’ type, consisting of a
large number of photo-electric parti-
cles set in a plate of insulating mate-
rial.  The fluorescent light sets up

4

. |1“ —q )
Tube for increasing pieture intensity.
Patent No. 476,233.

charges on each of the mosaic cell
at the side nearest to the screen F.
Meanwhile a steady illumination acts
upon the opposite face of the elec-
trode S, so that each individual cell
is discharged in a period of time
equal to that required to complete the
scanning of one picture-frame,

The electrons emitted, as each cell
discharges, first pass through a grid
G, and are then focused and acceler-
ated on to a second fluorescent screen
K, where they form an intensified
image of the original picture.—Baird
Television, Lid., and D. M. John-
stone.

Generating Saw-toothed
Oscillations
(Patent No. 476,336.)

Saw-toothed oscillations, suitable
for scanning, are produced in a cir-
cuit of which the inductance is
formed by the deflecting coils of the
cathode-ray tube, and the capacity is
the inherent capacity across the wind-
ings of the same coils.

The deflecting coils, shunted by a
biased rectifier, are included in the
plate circuit of a valve, and the ar-
rangement is such that the current
taken from the valve is reduced to a
minimum for the work it has to do.—
F. W. Cackett.

Summary of Other Television
Patents
(Patent No. 475,047.)
Cathode-ray tube provided with a

storage grid backed by a parallel
high-potential grid, and with a cath-

ode emitting a wide homogeneous
electron beam, for scanning.—Baird
Television, Ltd., V. Jones, and P. W.
Willans.

(Patent No. 475,100.)
Electron discharge device fitted
with a photo-electric cathode, con-
sisting of silver telluride coated with
tellurium, and a photo-sensitive
material.—Baird Television, Lid.,
and 4. K. Denisoff.
(Patent No. 4%5,715.)
Electron tube containing a trans-
parent *‘ mesh ”’ anode and a high-
resistance photo-electric screen or
target, backed by a parallel scanning-
member.—Electrical Research Pro-
ducts Inc.

(Patent No. 473,807.)
Photo-electric cell of the evacuated
type, in which a funnel-shaped ‘‘con-
trol *’ electrode is inserted between

the cathode and anode.—Baird Tele-
vision, Ltd., and E. B. King,

(Patent No. 475,928.)
Television transmitter in which the
picture signals are intensified by
secondary emission from a mosaic-
cell electrode.—Electric and Musical
Industries, Ltd., and H. G. Lub-
ssynski.

(Patent No. 475,999.)
Optical multiplying system for use
with a mirror scanning-drum.—R. G.
Wilson and W. D. Silver.

(Patent No. 476,181.)
Scanning a continuously-moving
film by an ‘ interlaced * line-group
method.—Radio Akt. D. S. Loewe.

(Patent No. 476,256.)
Composite H.F. inductance for a
television transmitter designed to
show high damping-losses.—Baird
Television, Ltd., and D. W. Pugh.

(Patent No. 477,433.)

Means for preventing the electron
beam in a cathode-ray tube from
burning-out the fluorescent screen.—
Philco Radio and Television Corpn.

G.E.C. Secondary-emission

Photo Cells

ECENT research work on
R photo-electric cells at the labora-

tories of the G.E.C. has been
directed alinost entirely to work on
secondary emission cells of the single
and multiple stage types. The pro
gress achieved in the development of
the former has led to the production
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of secondary emission cells of the
cathode-on-wall type, known as the
CWS24. A smaller size, type
CWSS, similar in dimensions to the
well known CMGS is also available.
With  regard to the multiple-
stage secondary-emission cells, ex-
perience has been gained with their
use in the development of a television
transmitter used for test purposes,
but they are not yet available for the
general market,

The CWS2; secondary-emission
cell consists of a primary cathode, a
target and a collector. When light
falls upon the primary cathode, photo-
electrons are emitted. These elec-
trons are accelerated by means of a
suitable electric field towards the tar-
get, where, upon impact, they re-
lease secondary electrons. The ratio
of the number of secondary electrons
emitted to the number of primary
electrons incident upon the target in
unit time, is a function of the impact

COLLEGTQR

PRIMARY,
2 i TARGET
s
[ [;
\\ oX

LOAD
RESISTANGCE

Affe - th— +

Circuit diagram of CWS.24 sécondary
emission eell.

velocity and the target surface. For
targets employing the complex
cesium cathode, the ratio may be as
much as ten times.

The secondary electrons are at-
tracted towards a collector, which
plays the same part as the anode in
the ordinary photo-cell, and it follows
that the collector current can be
several times greater than the original
photo-electric current.

In the CWS24 and the CWSS8, the
primary cathode is formed upon the
inner wall of a glass bulb, the target
on a silver tube in the middle of the
bulb and the collector is a wire helix
coaxial with and surrounding the
target.

The circuit recommended for use
with these cells is shown here. (The
following values should be noted:—

Vr = %5 per cent. of V.

Recommended value for V. =

400 volts but may be between 100
and 8oo volts.

Potentiometer current—1 milliamp.

10000 N
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FINDING AND REMEDYING
TELEVISION RECEIVER FAULTS—III

By S. West

The two preceding articles in this short series dealt with the location of faults in the vision receiver and time
base. This article, in conclusion, deals with picture distortion and faults in the power unit.

E will now assume that the

\‘X/ raster is obtained and picture

modulation is applied. The
resulting picture is synchronised and
has good detail. Unfortunately, how-
ever, aspect distortion occurs,- the
picture tending to compress at one
edge.

This is invariably due to assym-
metrical deflection voltages. In iso-
lated cases the tube itself may be to
blame or the saw-tooth wave shape
may be poor,

With the feed to the grid of the
paraphase valve completely cut down
for each time base, the picture will
have a certain reduced size.

Now the important point is this.
When the picture is increased in size
with alteration to these paraphase
feed potentiometers, symmetrical de-
flection is obtained only when the
picture is approximately twice this
reduced size. This is perhaps not
strictly true, but it is sufficiently true
it is seen, there-
fore, that the operating conditions of
the relay valve will require to be fairly
accurately determined. These oper-
ating conditions will control also the
accuracy of shape for the saw-tooth
oscillation.

For the actual relay valve, we are
concerned with two variable factors,
which control the periodicity of igni-
tion. It is here assumed that the
other concerned constants are correct.
These are the time constant for the
charge device, i.e., the charge resis-
tance and its associated condenser
and the control voltage at the grid of
the relay valve.

To retain the correct operating fre-
quency and picture size these two
factors will require to be varied in-
versely. However, the amplitude the
charge voltage can reach, and there-
fore the picture size, is directly con-
trollable with the voltage at the grid
of the relay valve.

Obviously then, we are able to con-
trol the picture size when we incor-
porate a variable charge resistance in
addition to an arrangement which
will permit variation of the -bias volt-
age of the control grid.

Similarly, an understanding of the
manner in which a condenser acquires
a charge will show that these con-
stants will require to be correct for
good saw-tooth waveform.

In the ‘“ Low Cost” Television
Receiver to which these notes are
primarily referred, for each time base
fixed charge resistances are included.
A number of excellent reasons gov-
erned the decision to adopt this ar-
rangement when the receiver was
designed but, with some operating
experience gained, there is no reason
why the refinement of variable charge
resistances should not be included.
This course is recommended where
it has been found impossible to avoid
aspect distortion.

The Power
Unit .

We come now to the final link of
the complete receiver, the 4,000 volts
power unit,

The tests applicable here are
strictly limited to those that can be
carried out with the unit disconnected
from the mains, for amateurs having
meters suitable for checking such
high voltages are in a minority.
There is a way in which it can be
ascertained that the voltage is pre-
sent, but it cannot be too strongly
emphasised that extreme care is
required.

A screwdriver having a long well
insulated handle is 1equ1red for this
check. The blade of this is placed in
proximity to a high voltage point,
when a light discharge will indicate
the presence of high voltage.

A few puzzling faulis that often are
extremely difficult to locate result
where insufficient attention has been
paid to the insulation requirements of
the high-voltage leads. Also the
writer has had personal experience of
condensers which arc handling a high
voltage, developing an internal leak
which no normal test will reveal.

Fortunately the fault is usually re-
vealed as a definite patiern on the
screen of the cathode-ray tube.

Other leakages are revealed as
intermittent tlashes not unlike heavy
ignition interference. It can be
borne in mind that very light dis-
charges can produce a field which is
picked up by the vision unit, when
it is amplified and passed on to modu-
late the grid of the C.R. tube.

For those with normally developed
olfactory senses the characteristic
odour of ozone is an excellent indica-
tion of an electricil discharge taking
place somewhere. 1ts location should
not prove diflicult to find in a well-
darkened room.

In the writer’s experience certain
types of potentiometer can be guilty
of an intermittent internal brush dis-
charge which will mar the picture;
also rubber-covered cable, no matter
how heavily insulated, must always
be regarded with suspicion unless the
rubber is of excellent quality and in
good condition.

Whilst the information given in
this article has necessarily been in
condensed forn, it is hoped that suffi-
cient information has been provided
to enable the majority of faults that
can occur rapidly to be located.

Useful Data on Light Intensities.

Source of Light

Approx Intrinsic
rightness
Candles per sq.cm.

Carbon Filament .. oc
Tungsten Filament (Gasﬁlled Lamps) op Ve
Sedium Lamps 5
High Pressure Mercury I atmosphere, 230 volt
High Pressure Mercury 125 Watt. Pearl Bulb‘ 00
Brightness of column alone* oo ..
Mercury Water Cooled.

f400 watts/cm., 400 Volts/em,*
Mercury Water Cooled, 0o

8co Watts/em., 400 Volts/cm =

Ordinary Carbon Arc
High Current Density Carbon Arc. .

20
350-to 1,650
c. IO
160
50
1,000

30,000
60,000

13,000 to 17,000
50,000 to 80,000

* Starting volts double running volts.
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Qur Recaders’ Views

Correspondence is invited. The Editor does not necessarily agree with views
expressed by readers which are published on this page.

Mr. A. F. Bulgin's
Opinion of the
Television Outlook

Y own experience, over a
Mperiod exceeding 15 months of

dailly reception of the B.B.C.
vision and sound transmissions, is
more than encouraging. It is a con-
firmation of my belief that television
is a steady, reliable contribution to
civilised amenities, long past the
laboratory or experimental stage.
The only breaks in our reception were
occasioned, not by any trouble with
either the B.B.C. transmissions or
our televisor, but simply by our own
experimenting with various types ot
aerial. The installation has not been
touched now for six months, how-
ever, as we have found our L.16
television aerial kit entirely satisfac-
tory.

It is simply a matter of switching
on at the appropriate times each
day. There is never any disappoint-
ment, and the quality of the pictures
has remained extraordinarily good.
Although the receiver (which is a per-
fectly normal and unaltered commer-
cial model) is situated in a room next
to the big machine shops, with num-
bers of electric motors and miles of
wiring in its vicinity, the problem ot
interference has not arisen since the
first few days of reception, when the
use of a suitable transmission line
from the di-pole aerial and a few con-
densers effectually removed the last
trace of interference on both sound
and vision frequencies.

The Years
Ahead

The installation now seems a per-
manent fixture in the works. It has
aroused the keen interest, not only
of the technical staff, but of the other
employees, to whom ‘‘ viewing »’—
or whatever word is to be used in the
future—is a fascinating entertain-
ment eagerly enjoyed whenever op-
portunity is offered,

We are authoritatively assured
that the present system of transmis-
sion will be employed for a long time
to come, so that there is no question
of our receiver, although it is already
nearly two -years “‘ old,”” becoming
obsolete for years to come. This,
combined with the promised exten-

sion of hours of transmission and the
exploration of wider and wider fields
for choice of programme material,
makes us feel that the initial outlay
is entirely justified.

Lower Prices

Unlikely

We are not greatly surprised to
gather that the prices of televisors
will remain very much at their pre-
sent level for the next few years at
least. We know something of the
work and material that has to be put
into efficient vision receivers and our
surprise is rather that prices arc as
low as they are. Experienced tech-
nicians know that quality in mate-
rials and reception cost money; this
is more true of television than ot
sound reception. For our part, we
are entirely satisfied that #ny pur-
chaser of a modern televisor will not
regret the expenditure and to put off
buying one hoping for prices to fall
considerably is to miss excellent
entertainment for the whole family.

My. A. F. Bulgin is Governing Director of
A. F. Bulgin & Co. Lid., the well-known
radio component manufacturers.—ED.

Radio Service Employment
SIR,

In view of the interest inspired by
recent articles in various orgaas on
the subject of service and the engi-
neer, we, the undersigned, although
recognising the good intentions of
bodies now in existence, incline to
the opinion that radio-service engi-
neers stand in urgent need of an
organisation, formed and equipped
by themselves, to give collective
voice to the immediate and overdue
necessity for the regulation and con-
trol of hours, wages and status in
the retail radio industry, and em-
powered to negotiate to that desir-
able end.

We also believe that a general
shortening of hours and the stabilisa-
tion of service conditions would be
welcomed by many dealer-employers.

With a view to obtaining the
opinions of fellow engineers on the

Ensure obtaining ¢ Television and
Short-wave World ** regularly by placing
an order with your newsagent.
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formation of such a body we invite
all interested to write to A.].B., c/o
86 Myddleton Avenue, Enfield,
Middlesex.—Yours faithfully,

F. Epmonns. D. A. GrirriN, H.
Firzaiseon, E. V. RusseiLi, H.
Wartson, L. J. OsBory, H. JaMEs,
A. WaLker, G. F. Jessup, J. HoL-
DEN, L. LEADER.

An Open Letter to Radio
Societies and Short-wave
Amateurs.

HE British section of the Inter-
Tnational Short-wave Club has

devised a plan to affiliate all
radio clubs and societies with The
International Short-wave Club with a
view to increasing the benefits ob-
tained by the members.

It is hoped to create a powerful
national body which would elect a
central committee of officers to re-
present radio amateurs and listeners
on the numerous councils and com-
missions.

The International Short-wave Club
receives the full support of the
G.P.O., the radio manufacturers and
radio amateurs and is strictly a non-
commercial organisation.

A body representative of all the
amateurs in this country would be
able to approach the proper quarters
with a view to obtaining legislation
regarding the suppression of inter-
ference to radio and television.

Affiliated societies could exchange
views with regard to current radio
topics while lines of research would
be indicated by the main committee.

The International Short-wave Club
has many thousands of members in
140 different countries and invites all
short-wave listeners and radio ama-
teurs to join its ranks. Membership
costs 5s. per year from the time of
joining, and all members receive the
club  publications  “* International
Short-wave Radio *’ and the Short-
wave News Letter which keeps ama-
teurs in all parts of the world in con-
stant touch with each other.

Local Chapters where members can
meet are open in various parts of the
country and more Chapters are being
organised in various centres where
the need arises. ,

The London Chapter meets every
Friday at 8o Theobalds Road,
W.C.1. The club have their own
transmitter, while morse instruction
is given to members. Readers desir-
ous of further information should
write to the Secretary, International
Short-wave Club, 100 Adams Gar-
dens Estate, London, S.E.16.
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GREAT BRITAIN BY—

HALLICRAFTERS
RME, & HARVEY

OFFICIALLY  APPOINTED  DISTRIBUTORS IN

| NEWRME-501 X U.H.F. NEwW
Frequency Expander. Fre- T40. TZ40.
quency coverage 27.8 to 70 IN STOCK.
megacycles. Built-in 2
‘ Power Pack. Overall First consign- T.20 . . . TZ20.
¥ sensitivity less than one ment in Eng- Now 16/-
microvolt. Accurately cali- land came 866 Rectifier 10/-
brated. Release date— . 866 Junior  7/-
Aopril 10th into our depot
P . L Y = T.55 45/
{ e S —alt HL RS oF 203Z 52/6
s : S = Price 24/- 845 65/-
EVERY HALLICRAFTER WRITE FOR TAYLOR MANUAL
RECEIVER IN STOCK New edition 6d. post free

Johnson @ Antennaes.
All types in Stock

5 metre Q complete, 26/6
0o , Q » 25/6
20 , Q " 35/6
Johnson Freed Thru’ Insulators
1”7 8d., 13~ 10d.
Johnson Feeder §preaders.
67, 9d. [
Tuning Handles, 4” 3/6, 6" 5/-

I 1938 Super Skyrider. The finest 5 to 550
metre Superhet calibrated ‘‘R’’ meter. 1,000
degree band spread. Accurate calibration all
bands. Crystal gate model complete, 230 volt
mains. £32.

HALLICRAFTER SKY
CHALLENGER 11

I New Improved Model of the 1937 Challenger.
| Incorporates 1,000 degree band spread, crystal

gate, “‘ R *’ meter terminals. Price complete.
£25. Available from. stock March Ist.

' TWO MORE NEW MODELS 'zﬁgf;o AMATEURS’
| § 4 .
Announced by Hallicrafter, release date April full ccﬁ;himcgodr::;:::i;i
4th. New Improved Sky Buddy at £9. o, e 27/6
New 7 tube (I R.F.) *“SKY CHAMPION AplB, Webh's : Bist F
£12 10s. 0. Y YVebD's : Fost tree  ALL McELROY KEYS REDUCED IN
GREAT CIRCLE MAP PRICE. Famous McElroy Standard *‘ Bug
THE PICK OF THE WORLD’S of the'WorId, 30 inches reduced from 38/- to 27/6.
COMPONENTS by 40 inches, full lcolotfl_r, 1938 Model dBe Luxe dBug,dS(;/- reduced to 38/-.
) K every international prefix New lJunior Bug, reduced from 22/6 to 17/6.
| Every worth while TUBE—and COMPONENT plainly marked, time zones, McElroy Straight Key, latest model, heavy cast
! of British or Ame'rlcan ‘manufacture is carried continental boundaries. base, large contact. Reduced from [0/- to 7/6.
in stock at WEBB’S LONDON and BIRMING- On heavy paper ... 4/6 McElroy "Hummer, [,000 cycle, mechanical
HAM Depot. Stocks |ncluqe full range Eddy- On linen, with oscillator for ‘morse practice, again available
stone, Raytheon, Taylor, Eimac and Johnson rollers ... N (1773 from stock, 10/-. b
» products. NATIONAL CRM |- SEE THE. NEW HARVEY  UHX-I0
Communication Type Receivers. RME-69, OSCILLOSCOPE. See TRANSMITTER :
DB-20, all Nationals and Hallicrafters always review in this issue. Com- (Reviewed in February issue)
l in stock. plete Instrument for 230 v. 10 watt R.F. outputall bands. 5to. 160 metres
? | operation, with 913 tube inclusive, Transmitter complete, two band
Transmitters, Complete built transmitters, and rectifier. Price com- operation, -£19. 230 volt A.C. Power Pack,
including Temco and Harvey, plete £ 0. 0. £6 10s. 6 volt-Gene Motor, £9 16s. 1

WEBB’S RADIO

(C. WEBB, LTD.)

14, SOHO STREET, OXFORD STREET, LONDON,  W.I
Phone : ' GERRARD 2089

MIDLAND DEPOT: 4], CARRS LANE, BIRMINGHAM.
Phone : MIDLAND 3771
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The National Oscilloscope

HE new National Oscilloscope,
T a photograph of which appears

below, is one of the neatest in-
struments we have tested for a long
time and it cannot fajl to make an
immediate appeal to the amateur trans.
mitter and research worker.

As the photograph shows, it con-

tains an R.C.A. 1in. type gi3 tube
together with the necessary H.T.
supply and a so-cycle potential

for the horizontal sweep. An H.T.
voltage of 500 is obtaiced from a
type 6Zs rectifier operating in half-
‘wave and the supply potentials are
derived from the wusual potential
divider chain. Part of the transformer
winding is connected to a potential
divider Rz through an on-off switch S2.
This is located at the top right-hand
corner of the panel and one of the
horizontal deflector plate terminals is
connected through it to the potentio-
meter or left free. The operation of
freeing the plate terminal applies the
50 cycle-sweep to the plate itself, the
amplitude being adjusted by means of
Ra.

The vertical deflector plate is_con-
nected to earth through a g-megohm
fixed resistance which will not appre-
ciably load the input circuit.

The plates are- brought out to two
terminal strips mounted one on each
side of the case. One terminal of each

pair is marked ““ G,” denoting its con- |

nection to earth.

The controls on the front panel are
as follows:—
Top left—Input potentiometer Ra.
“Bottom left—Focus.
Bottom right—Brilliance.
Top right—Switch Sa.

Internal
Construction

Access to the interior of the case is
obtained by removing the screw-at the
back which holds the cover in place.

The tube socket is mounted on a
swivelling bracket by which the angle -

can be altered and the socket can also

be rotated to align the trace in the
horizontal plane.

The transformer is remarkably com-
pact, measuring only =2 in. square by
3% in. deep. As will be seen in the
diagram supplied, only a single con-
denser is used for smoothing the supply.

Operation

The supply is switched on by the
switch on the front of the panel. The
makers say that the brilliance and focus
controls should be turned as far anti-
clockwise as possible before switching
on the iube, and the switch Sz turned

" This small oscilloscope can be used for measur-

ing modulation percentage with either a trans-
mitter or on received signals.

trace on- the screen. The usual pre-
cautions should be observed regarding
the presence of a stationary spot on
the screen: The thickness of the trace
is said to be 1/3zin. when correctly
focused.

A booklet provided with the tube
gives some suggestious for its use in

Subscription rates for * Television and

Short-wave World ** post paid to any

part of the world are : 3 months, 3/6 ;
6 months, 6/9 ; 12 months, 13/6.

&y

checking modulation in receivers and
transmitters together with sketches of
typical figures obtained.

Test
Results

The instrument when connected to
110-volt mains consumed  approxi-

mately 200 mA. At this supply voltage
the tube anode was 425 volts, which
dropped to 375 volts at roo volts input.
In both cases the sharpness and bril-
liancy of the trace were excellent and
it could be seen in broad daylight.
There was no trace of A.C. interfer-
ence from the transformer. The ap-
proximate sensitivity measured with
an A.C. deflecting potential was o.3
mm. per volt r.m.s.

It is wunderstood that the 110-volt
model only is available at present, but
most amateurs will have an auto-
transformer which can be used to step
down the British mains voltage to this
value.

At a price of [5 the instrument is
very good .value for the money and
will give long and troublefree
service.

A Linear Time Base
for the Oscilloscope

In the issue of TELEVISION AND
SHORT-WAVE WORLD for August, 1937,
appeared a description of a linear time
base which will be found of use with the
National Oscilloscope described above.
This unit is housed in a ‘‘ Magnum ”
steel box measuring 6% in. cube and is
self-contained " with the exception of
the power supply.

The H.T. required is 250-350 volts,
which can be obtained from a standard
power pack circuit, with the addition
of 4.0 volts for the valve heaters. The
inpyt to the unit is from a 4-pin socket
mounted at the side of the Lox, the
following connections being used:
Filament pins, 4.0 volts A.C. Anode
pin H.T. +, Grid pin H.T.—, and earth.
Copies of the issue containing the des-
cription of the unit are available from
| this office, price 2s. 2d.

The eircuit diagram of the linear time base

attachment,

|
|

, | 4

D R ¢

}<—wgi»,<——— 3= =~ 1%

| 4

Drilling dimensions showing the side of the cabinet to the left and
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STANDARD BOOKS ON TELEVISION

TELEVIS'ON : THEORY AND PRACTICE
By J. H. REYNER,. B.Sc. (Hons.), A.M.I.E.E., M.Inst. R.E.
" Theissue of the second edition of this well-informed text indicates that
it Is meeting a growing demand for accurate particulars of modern
television practice. Needless to say, the author has brought the in-
formation up-to-date with respect to the latest technique, which seems
to have become stable, at least for a few years,”’—The Electrician.
Second Edition, Revised and enlarged. Demy 8vo., 235 pages; 126
Wlustrations, including 24 half-tone plates. [2s. 6d. net.

TELEVISION RECEPTION

Construction and Operation of a Cathode-Ray Tube Receiver for
the Reception of Ultra Short-Wave Television Broadcasting

By MANFRED Von ARDENNE
Translated by O.S. PUCKLE, A:M.LE.E;,
Research Department A.C. Cossor, Ltd.

‘' This book supplies a real need, particularly as it has been adapted to
English requirements to a very large extent.” —Tzlevision and Short-Wave
World.

Demy 8vo., 140 pages, 96 illustrations, including 44 - half-tone plates.
10s. 6d. net.

TELEVISION CYCLOPAEDIA

By ALFRED T. WITTS, A.M.I.E.E.

‘‘ The author wisely does not confine himszlf merely to definitions, and

except in the simplest cases they are amplified by some description of

the mode of operation of the circuit or apparatus.’’—The Wireless World.
Demy 8vo., 151 pages, 97 illustrations, 7s. 6d. net.

THE LOW VOLTAGE CATHODE-RAY
TUBE AND ITS AFPPLICATIONS
By G. PARR.
** Can be confidently recommended to all users of cathode-ray tubasand
we hope that it will meet the response that it deserves.''—Television

and Short-Wave World.
Demy 8vo., 187 pages, 76 plates and figures. 10s. éd. net

A List <;f Standard Books on Wireless and Television,
: may be had post free, on application

CHAPMAN & HALL LTD.
11, HENRIETTA STREET, LONDON,W.C.2
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B e R A S T SR
COMMUNICATION RECEIVERS

THE HALLICRAFTER'S SUPER SKYRIDER S$X |6 illustrated above, is Hallicrafter’s
finest receiver to date and incorporates many features not found in other sets.
Chief among these may be mentioned the extended wave range from 550 to 5
meters, expander control giving variable selectivity, 1,000 degrees of band-spread,
signal meter, and large undistorted output (13 watts), Crystal model £32
THE HALLICRAFTER'S SKY CHALLENGER 1i, $X 18, similar in appearance to the
Super Skyrider is fitted with an amazing image rejector control, with which It ic
possible to tune out annoying second channe! signal on the higher frequencies.
Other features that will make this a favourite are the spiral band-spread, crystal
filter and signal meter terminals. ' Crystal model £25.

Write, call or phone for full descriptions of these and all our other receivers to

A.C.S. RADIO, G2NK

52-4 Widmore Road, Bromley, Kent
Ravensbourne 0156-7

Cheap Day Return to Bromley North, 1/6. (20 minutes from Town)
Open until 8 p.m. {except Weds., | p.m.)

Technical

Manager.

A Career in Television—
Your Big Chance

Already there is a shortage of men with sound knowledge of television.
Its popularity has emphasised this shortage, but provides a ‘golden
opportunity for ambitious men. Television as.a career offers good pay,
interesting work, and the advantage of getting early into a rapidly
expanding industry.

Here is your opportunity. Grasp-it. Men with trained practical
knowledge are wanted urgently by manufacturers and for
servicing.

The International Correspondence Schools TELEVISION COURSE
(including Sound Picture Recording and Projection) enables students to
gain comprehensive knowledge of the subject in the shortest possible
time. It is fully described in a forty-page illustrated prospectus. Details
are also given of Radio Engineering, Complete Radio, Radio Service &
Sales, Radio Servicemen’s and ILEE., LW.T., C. & G., and P.M.G.
Certificate Examination Courses. This prospectus will gladly be sent
free and without obligation. Write for a copy now. '

International Correspondence Schools Ltd.
Dept. 62, International Buildings, Kingsway, London, W.C.2. .

Founded 47 years ago—860,000 British
students—400 Courses of Instruction for
every industry, trade, and profession—
1,000 text books specially written by I.C.S.
for postal tuition—80 Specialist Instruc=
tors—branches in all parts of the world—
officially recognised by Government
Departments at homn and overseas.
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mitter previously referred to. The
linearity of this curve is increased still
further in the larger variactors.

The saturable reactor is placed in
series with the primary of the final
anode transformer. It is seen from Fig.
6 that with no audio signal (minimum
DC) the reactance of this reactor is
quite high (450 ohms;. This effects a
great voltage drop to the primary ot
the anode transformer, as the effective
impedance of this primary is quite low.
However, as the saturating DC is in-
creased, the reactance is decreased, and

pensate for this, an auto-transformer is
used on the line side of the reactor
which increases the total impressed
voltage. This auto-transformer does
not have to be used if the anode trans-
former primary is wound or tapped for
the reduced voltage obtained after the
reactor drop. In either case, this volt-
age drop does not represent a power or
efficiency loss, as the drop is almost en-
tirely reactive and results primarily in
a change of power factor; i.e., the ratio
of VA/watts increases only.

It is apparent, on examining the cir-

APRIL, 1938

present in the modulator), no additional
equipment is necessary. The circuit
changes are extremely simple. ‘The
DC coil of the reactor is connected in
series with the H.T. plus lead of the
modulator. The auto-transformer pri-
mary is connected to the line and the
primary of the class-C anode trans-
former is connected across the output
side of the auto-transformer with the AC
coils of the reactor in series. That is
all there is to obtaining controlled

so0

the consequent voltage drop is de-
creased. The primary voltage rises in
accordance with this, and with proper
design reaches almost maximum at

cuit of Fig. 7, which shows a typical
applicataion of this reactor type con-
trolled carrier modulation to an already
existing transmitter, that the actual

40 ,
OROINARY CLASS € -\/
ik

: : ) : .
normal maximum audio output. applicaation of this reactor type con- g 5
Even with the reactor practically | Except for the auto-transformer-reactor 3
saturated, a small reactance and conse- | combinataion and a non-critical con- @ & 7
quent voltage drop exists. To com- | denser, 1.0 to 8-mfd. (il it is not already 3 I
S CARRIER ___|
.................................................................................................................................. / gz aicn

] 20 40 60 30 ©3

| 1
i
|
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| e )
i i -
Fig. 8. Percentage of modulation in ordinary
s —0 ) and controlled carrier transmitters at various
ACINPUT R ” ¥
— S.P.D.T
I SWITCH f
Gt g i
¢ / /.

fl
i

carrier modulation from an cxisting
transmitter. A simple switch, as indi-
cated in Fig. 7, permits instantaneous
change-over from standard to con-
trolled carrier.

RECTIFIER. /cLass 'C”
EILAMENT TRANSFORMER  PLATE TRANSFORMER

Fig. 7. Circuit of controlled carrier transmiiter. ; i

TELEVISION
DEVELOPMENTS

Are you keeping abreast of modern television
developments ? Whether amateur or professional
you must be in touch with the latest trend of
research.

The Television Society enables you to meet
fellow workers in the field of television, both in
this country and abroad.

Founded some 10 years ago The Television
Society provides a scientific and non-partisan
platform for discussion on all aspects of the subject.
Meetings are held monthly during the session
(October-June) and are reported in full in the
Society’s Journal which is sent free to all members.

The Society’s activities are shortly being enlarged
to meet the growing interest in the subject and
members will have a unique opportunity of further-
ing their kngwledge by contact with well-known
television engineers.

“HOW TO BECOME
A RADIO AMATEUR”

is the title of a

NEW
R.S.G.B. PUBLICATION

Contents :—

WHAT IS AMATEUR RADIO ? — MORSE CODE —
INTERNATIONAL PREFIXES AND ABBREVIATIONS
— THE Q CODE — SIGNAL CODES — THEA.A.
LICENCE — THE FULL LICENCE — SELECTED
FORMULAE AND DATA — THE PRIVILEGES: OF
R.S.G.B. MEMBERSHIP.

If you missed the 5th edition of A Guide to
Amateur Radio’’ get this booklet and learn :—

«“HOW TO BECOME A
RADIO AMATEUR”

D.
Price 4 Post Free

Write to

The Secretary,

R.S.G.B.*

Full particulars of membership qualifications may be had from the Hon,
General Secretary :—J, J. Denton, 25, Lisburne Road, Hampstead,
London, N.W.3.

THE TELEVISION SOCIETY

(Founded 1927)
President : Sir AMBROSE FLEMING, M.A,, D.Sc., F.R.S.

Victoria Street,
LONDON, S.W.I|
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A Cheap All-wave Radiogram

We are interested in the new Murphy
{all-wave radiogramophone which has
:just been released. It is priced at £z0
for the A.C. model and £22 for the
D.C. model.. This is one of the cheap-
est receivers of its kind to include all-
wave tuning and if it is to the normal
Murphy standard is good value for the
'money. There are no less than 12 new
Murphy receivers now available and
‘we advise readers to write to Murphy
‘Radio, Ltd., Broadwater Foad, Wel-
‘wyn Garden City, for further details.

e T

Mechanical Television at Last

We can supply a new Scanning System for High
Definition giving a small Picture, Light relay. Lenses,
High Speed Scanner, Motors, etc., at'low cost, details
and prices available.
CHASSIS FOR VISION RECEIVER.
with Nuts and Bolts. Price, 25/-.
LENS for small Cathode Ray Tubes 6” Plano Convex,
Non-distorting, Price, 13/6.
HIGH VOLTAGE CONDENSERS. | mf. {.000
wkg, 6/-, 2 mf. 1000 v. wkg, 8/3, 1 mf, 2,000, 10/-, 2 mf,
2,000, 15/-, ‘Kerr Cells, Neons, Lenses, Cathode Ray
Tubes, etc., always in stock.

Send your enquiries to us
H. E. SANDERS & O., 4, Grays Inn Road,
LONDON, W.C.l. Telephone: Chancery, 8778.

Complete

SCOTT-SESSIONS & Co.
EXCHANGE WORKS
MUSWELL HILL, N.10

TUDOR 4101-2

All «“T. & S.W.W.” sets and Kits.

Servicing to all U.S. and British Sets.

Exceptional facilities, Free quotations

Motor Tuning in Ekco Receivers

Press-button motor-tuning is now

being incorporated in Ekco 1eceivers.
This system of tuning which is already
sweeping America enahles the operator
to tune any selected station by merely
pressing a button.
_Tuning is carried out by means of a
small motor while the station is accu-
rately tuned-in by means of an auto-
matic frequenty control circuit.

The most interesting Ekco receiver
using this system of tuning is the
model PBigg,” which is a 10-stage in-
strument priced at 184 guineas.

Mention of ¢ Television and Short-wave
World **

advertisers will ensure prompt attention.

when corresponding with

RADIO AMATEUR CALLBOOKS.
sands of new QRAs,
fistener. Price, 6/-.

JONES RADIO HANDBOOK.

In getting on ’phone. Price, 3/éd.

| LOG BOOKS.

Iiford, Essex.

THE HAMS’ BOOKSHOP (G5KA)

Spring issue now on sale.
The Callbook is essential to every ham and_short-wave |

The 1938 edition of this famous hand-
book contains over 500 pages and is a library in itself. This edition is brand
new, having been completely revised and re-written.

TELEPHONY HANDBOOK;}; An essential book for-alf-hams Interested

The A.R.R.L. Log Book provides space for al! facts per-
taining to transmitting or recelving. There are 38 ruled pages with_an equal
number of blank pages for notesy, Price, 1/8d.—3 for 4/3d.

All the above prices include postage.

G5KA. 41, Kinfauns Road, Goodmayes,
Dept. “T4.

Thou-
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OLIVERS offer 1-watt resistances, 3id. each, 3/-
dozen, 2/6d. dozen in 3 dozen lots.

CENTRALAB Volume Controls, with Switch, all
values, 2/- each,

CHASSIS Mountmg Valve Holders, 7-pin 3id.;
5-pin 24d.; Americans and Octals, 6d.
ALUMINIUM Chassis, 16" X 10” X 3°, 18 gauge
5/3d.; 16 gauge 7/6d. Undrilled. Pane]s, Chassis to
any specifications, etc., write for quotations.
SPEAKER Transformers, Power/Pen.; Universal
3/3d. each. Push-back, Red or Brown, 9 yards, 6d.
ROLA G.12. Speakers, 2,500 ohms or 1,250 ohms field.
Push-pull, Triode or Pentode Transformer. Fully
guaranteed, £2 19s. od. P.M. model £3 12s. 6d.

ALL mnon-ring and American type valves offered at
lowest prices. Lists and quotations upon receipt

enquiries.
OLIVERS, 676, Christchurch Road, Boscombe,
Hants. Please send rid. stamp for lists. Orders under

5/6d. postage extra ; C.O0.D. extra.

MAGNIFICENTLY constructed television Cabinets,
extra heavy walnut, overall sizes 42 in. high, 25 in.
wide, 20 in. back to front, fitted with } in. plate glass
first grade mirvor in lid, size zo in. X 16 in., ideal for
radio gramophone cabmets s 45/- each; send for
photograph, linen cover, wool lined, 3/6 extra. Please
send for list of Dubilier high-voltage transmitting
condensers and other Television components.

CARRIAGE extra. —Samson Radlo, 4, Praed St,,
Paddington, W.2. ’'Phone : Padd. 7851.
Save 509% on your 1938 Radio Requisites. Valves,
Speakers, Chassis, Components all brand new and
boxed. #d. S.A.E. for catalogus.

Coulphone Radio, Ormskirk, Lancs.
TEN INCH CATHODE TUBES. New condition {5
Bareain. Cabinets for do. 30/-. Furzehill Laboratories,
Borcham Wood.
WANTED. Nicos, and double image prisms, White
Line Lamp, Ti-lamp, etc. Box 22.
EXCHANGE Pathé Home Talkie Complete, for
Television Receiver or will sell £40. Write full details,
“CasQuets,” Kings DRIVE, SHOREHAM, SUSSEX.

PATENT AND TRADE
MARK AGENTS

GEE & CO., patents and trade marks throughout the
world (H. T. P. Gee, Mem.R.S.G.B., A.M.L.LR.E.,
etc.). Estab. 1905. 51 52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office).
'Phone: Holborn 4547 and 4548. Handbook free.

KINGS PATENT AGENCY LTD. (B.'F. Klng.
Patent Agent) 146a, Queen Victoria Street, London, .
E.C.4 ADVICE, Handbook and Consultations free.
Phone City 6161.

FOYLES

BOOKSELLERS TO THE WORLD
for

taken

Enrolments
the Scientific Book Club

119-125 Cbaring Cross Rd., London, W.C.2,
Telephone : Gerrard 5660 (14 lsnes)

Ensineers Guide

vicing,

Price_, T}=

(Founded 1917.

Shows how to quality in Television, Sound
Recording, Radio Engineering and Ser~
Wireless Communications,
by studying st home with The T.L.GB.
Write to-day for this Great Guide containing
world’s widest choice of engineering courses
and which alone gives th
AMIEE, AMLRE, AMILTE, etc.
THE TECHNGCLOGICAL

INSTITUTE OF GREAT BRITAIN
160 Temple Bar House, London, E.C.4
20,000 Successes)

ete.,

e Regulations for
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