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YOU CAN RELY ON

POSITIVE

pictures, with good

definition, IF you use
A

PWESTINGHOUSE|®
W.X.6 WESTECTOR

LINEAR RECTIFICATION FOR DISTORTIONLESS
PICTURES. NO H.T. OR L.T. REQUIRED. IN-
STANTANEOUS PHASE REVERSAL. ONLY A
WESTECTOR CAN OFFER SUCH ADVANTAGES

WRITE TO DEPT. T FOR FULL DESCRIPTIVE LITERATURE

WESTINGHOUSE BRAKE
& SIGNAL CO., LTD.

82, York Road, King’s Cross, London, N.I
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“| didn’t 'do it

. But H.F.
Mains inter=
ference is a

so-and-so nuis=
ance, and, in
Television,

how the image is
distorted! Stop it.”

Disturbance entering the vision-receiver can throw
the picture right out of synchronism, and the effects
of seeing the interference are more of a so-and-so
nuisance than the hearing. A jumping-jack picture
added to “frying-pan music” is . .
the Greeks didn’t have a word for it.

. well, even

But it's all right now. The
Belling-Lee Suppressor is the
great steadying influence. It
cuts out the crackle and goes a
long way to wipe out wavering.

Read the literature on the
subject. The coupon will bring
it to you.
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=:  VORTEXION
SPECIFIED

MODEL TI25 £2-17-6
for the 18 watt Speech Amplifier

Guaranteed one year and 2}% Regulation.
30 h. 150 m.a. choke for same shrouded 12/6.
——40h. 30m.a. choke 7/6.

Quotations all types by return.
o

VORTEXION : 182, THE BROADWAY

’Phone : Liberty 2814
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SOUND SALES IN
THE ¢ CYCLE” BUSINESS

We quite appreciate that this heading may be misconstrued
and that it may refer to Cycles, Motor Cycles, Kilocycles or
Megacycles. But we should like to acquaint you with one
department where Mains Transformers of every conceivable
specification, ranging from a few watts to 12 K.V.A,, can give
you the best possible results, from 40 to 100 cycle mains.
Special models are also made for 25 cycles. In another de-
partment we have the Amplifier with its amazing response,
which only loses one decibel from 20 to 10,000 cycles—a claim
substantiated by the *° Wireless Worid.”

Then there is the Output Transformer side
we specialise in the design and manufacture of
output transformers which reproduce the
amazing response of 20 to 10,000 cycles from
the Amplifier ; this department also deals with
microphone transformers and low frequency
transformers of both *‘Silicon '’ and Nickel
Iron core types. Incidentally, some time ago
we took over the manufacture of Output Trans-
formers from The Edison Electric Co., especially
for B.T.H. speakers.
Finally, our special section have had a vast experience in the
design and manufacture of high voltage transformers up to
30,000 volts, and have developed special transformers for use
with Cathode-ray Tubes. Sooner or later, the Cathode-ray
Tube will claim your attention, and you will realise that this
apparatus can be easily wrecked by the use of unsuitable
transformers ; therefore if you are interested in ** cycles ** of
the electrical type, we shall be delighted to hear from you.
Please mention ‘* Television and Short-wave World '’

SOUND SALES LTD.,
Contractors to the G.P.O. etc:
TREMLETT GROVE WORKS, JUNCTION ROAD, LONDON, N.I9.
Telephone—Archway 1661/2

CLIX
Points of’
Advantage

Clix obtain maximum insulation
? by mounting only the heads of
CLIX valve sockets in thin paxolin,
providing true low-loss con-
Specified h struction, with resultant gain in
Pe;:;ﬁt\EN;oTth ¢ efficiency. Although thin, the in-
- sulation is very strong, and will
QUALITY AMPLIFIER not chip or fracture with careless

and the treatment,

____ _CRYSTAL

FREQUENCY MONITOR"

LECTRO LINX, LTD.
79a, Rochester Row, London,
LAVAR

Descriptive Folder * F*" Free.

Mention of *‘ Television and Short-wave World ** will ensure prompt attention
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ULTRA SHORT WAVE COMPONENTS

TELEVIEWERS
YOU CAN HAVE
PICTURES IN YOUR OWN
HOME FOR 60/- ONLY

Thousands of these popular Mervyn
Television Kits have already been sold,
and the B.B.C. 30-line Vision Broadcasts
are being enjoyed by enthusiasts in all
parts of the country. Send 60/- to-day
and experience the thrill of your first
look-in to-morrow.

List of parts included :—
}I) | B.D. 4-Disc, 15} in. diameter 6/-

2) 1 B.M.3 Universal Motor ... 20/-
$3) | pair Motor Brackets ... 5/6
4) | Variable Resistance ... .. 6/6
éS | Fixed Resistance ... e 4-
6 9d

‘(7) 2 pairs of Terminals and Blocks  2/-

(8) I Mervyn Duplex Nu-Glo 16
Lamp (maximum brilliance
with low-current value) .. 12/6

(9) Baseboard Parts .. 3/6

Easily assembled by the amateur—
definite results. Full instructiops
are supplied with each Kit

For 60/- Complete

)
i | Lampholder ... .
)

Add 6 to 59 Meter Recep-
tion to the existing capacity
of your present set.

Radio enthusiasts the World over will welcome
this news. ‘¢ You can now add Short Wave
reception to your own set (6 to 59 metres
wavebands) and still retain its present
capacity.”’

Short Wave reception opens up the most
interesting field of present day radio reception
for the enthusiast. Soon it will become a
necessity. Short wave programmes now
broadcast from many stations throughout the
World, will through the new Mervyn Compo-
nents, become available to the listener—simply
and at low cost.

THE NEW MERVYN 3-RANGE COM-
BINED SHORT WAVE COIL AND
SWITCH.

Wavebands 6 to 18.5 metres, 14.5 to 32 metres,

26 to 59 metres, on one coil.

LIST OF PARTS
AVAILABLE FOR THE
MIDGET MIRROR
DRUM RECEIVER

MERVYN

HIGH DEFINITION
OR 30 LINE

apparatus and com-
ponents are always
reliable. Write us
for information
and advice.

Described in last month’s issue
of this Journal.

The Duo-Sphere Mirror-
drum, the latest and most
advanced of Mervyn pro-
ductions, completely ad-
justed. 3%in. dia. ... 70/

The New B.M.4 Motor ... 25/

(With fixed and variable
resistance, extra, 15/-)

Double image Spar Blocks,

in.bytin.by I7mm. ... 21/
Lamp transformer type D.I,

A.C. Mains ... 25/-
Angle Mirror (standard) ... 6/=
Lens Holder ... . T/6
Achromatic lenses for Kerr

Cell (2required)each ... 7/6
Lens for projection ... 3/6

MERVYN FOR RELIABILITY
AND HIGH VALUE.

All-Wave receiver.

The coil is completely wired, ready for use.

Only 3 connections have to be made when used

in a receiver, i.e., Grid, Earth and Reaction.

Grid and Reaction windings are wound with

LITZ wire on ranges 2 and 3. LOW loss
construction.

PRICE ONLY 15/6

Send P.O. 15/6 to-day for this marvellous new Mervyn coil, together with blue
print, and full instructions for converting your present set into an up-to-date
Orders will be executed strictly in rotation as received.

The NEW
FARADAY
ALL WAVE
SUPERHETERODYNE
Hear U.S.A., Aus-
tralia, etc., direct
on the loudspeaker.
Full details on re-
quest.

The MERVYN SOUND & VISION Co. LTD.

I 4, HOLBORN PLACE, LONDON, W.C.1 m

I 77 Direcr

W. J. NOBBS.

Telephones:
HOLborn 6332 & 7709

MERVYN FOR RELIABLE TELEVISION COMPONENTS & SOUND APPARATUS

Advertisers like to know you saw it in *‘ Television and Short-wave World *’
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COMMENT OF THE MONTH

180 or 240 Lines?

S INCE the publication of the Television Committee’s Report we have
been at pains to ascertain the opinions of many well-known authori-
ties on the various recommendations. These we had hoped to publish
fully, but in several cases there are politic reasons why personal views
should not be given in detail; we are able, however, to give a general
outline of what may be described as an average opirion.

Commendation of the report is general and the only criticism that can
be considered in any way adverse is upon the somewhat high scanning
frequency recommended. Many people point out that the desirability, or
otherwise, of this high scanning frequency can rationally be argued from
two points of view. In favour of it are the facts that it is immediately
possible, and that it provides a standard which will dispose once and for
all of any suggestions of lack of entertainment value in television.

On the other hand such a high scanning frequency as 240 lines places
some very difficult obstacles in the way of those who have pinned their
faith to mechanical systems; there are several of these at the present time
which with a slightly lower frequency are giving wonderful promise of
simple methods of reception.  Most of these were calculated to go to
180 lines and the additional 6o lines will mean a considerable revision of
ideas. We do not for a moment imagine that this extra handicap will
rule mechanical systems out, but it is likely to have the effect of retarding
development in this direction.

It can, of course, be contended that nothing but the best possible is
good enough, and as a 24o-line standard is possible with cathode-rays,
any system which cannot reach this standard is not worth while.  There
is, however, another aspect of this matter. At the present time it seems
that larger pictures are more likely to be obtained by mechanical methods
than by cathode-rays and this everyone will admit is desirable.  Within
the past twelve months remarkable developments have been made in light
modulation and it will be unfortunate if this progress is retarded. The
whole point is that it would be desirable to give both systems equal chances
of development, for either has advantages that are not present in the other
—in other words, definition at this stage should not be regarded as the
only criterion of the value of a system. Some of the mechanical systems
are now simple and at the same time remarkably efficient, and it would
be a pity therefore if consideration is not given to their special features.
Those who have made comparisons of 180- and 240-line pictures will be
aware that there is not a great deal of difference in the quality, whereas
the production of the latter increases the difficulties very considerably.

The figure of 240 lines is, of course, only a recommendation, and the
final decision will rest with the Advisory Committee to which we under-
stand strong representations are being made on the matter.
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ULTRA-SHORT WAVE
TELEVISION TESTS

Here are some interesting details of experiments carried out in California over a distance of 56 miles.

E have just received the first
details of some ultra-short
wave television transmissions
sent out from the American station
W6XAO, in Los Angeles, of the Don
Lee Broadcasting System. It appears

transmitter. It was over half as
great as at a representative location
in the city, only four miles from the
station.

Measurements in Los Angeles have
shown similar results. Profile B

oEa LEvEL

56 ues T
r M R
T‘—*—F_ N l
B C
e 22mMnes L f e spvues

TYhree diagrams showing the profile of the country aver which the,ultra-short wave television tests were made.

that this station has heen able to keep
up a regular service over a distance
of 56 miles even though the inter-
vening country is of a hilly nature.

Actually the 6.7 metre-wave had to
pass through 7% miles of rock before
it reached the receiving station at
Lake Arrowhead.

Harry R. Lubcke, the television
director for the W6XAO Station,
points out that the waves passed
around the intervening mountains,
and recombined fo eliminate the
radio shadow that would otherwise
have existed. The profile A of the
accompanying diagram, constructed
from official data of the United States
Geological Survey, shows the moun-
tains in the direct line of sight, L,
from M to N. Recombination was
possible because of the considerable
distance of eight miles between the
last of the mountains at N and the
receiver location R.

The signal strength at Valley View
was surprisingly strong.  The dis-
tance to the transmitter was greater
than the fortv to forty-five miles
generally set as the limit of the ser-
vice area of an ultra-high frequency

shows a local condition to a scale
four times larger than that of A. The
receiver was located at R, three miles
away from the transmitter on a con-
siderable hill, but just over the top
on the side away from the transmit-
ter. This was an inferior location.
On the side toward the transmitter,
at M, the field strength was five times

greater.
Profile C shows another location,
four 1miles from the transmitter,

where the path M N, through hills
along the direct line of sight, was
several times greater. Still the field
strength was only slightly less than
for a clear line of sight path which
obtained for another.

This is interesting in view of the
guesses that are being made as to
the service of the proposed B.B.C.
transmitters. It looks as if a few
hills in the way will not have a very
detrimental effect after all.

There is little doubt as to the
genuineness of the reception for
Donald Stephens and John W. New-
kirk, San Bernardino business men,
witnessed the reception, and in spite
of a strong, cold wind blowing at

116
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the time, heard the call letters, fre-
quency, and time of transmission of
the station, regularly made to iden-
tify the transmissions.

One point which we in this
country can verify is the fact that
very often ultra-short waves are
stronger or at least as strong behind
a hill or mountain.

This point has been stressed by the
American experimenters. For they
say that in one location where the
transmitter was shielded from the re-
ceiver by a high hill the field strength
was only slightly less than for pure
quasi-optical reception.

A feature of the short-waves is,
however, that the receiver must not
be just behind the hill otherwise the
field strength drops right off. There
must be a slight gap between the re-
ceiver and the hill for the waves
appear to bend sufficiently to meet,
and so fill up the gap.

It must not be assumed that loca-
tion will not have any effect on the
transmissions for those on the fringe
of the service arca will find the higher
the location the greater will be the
field strength.

Reception at Arrowhead was ac-
complished with an aerial consisting
of 8-foot metal rod mounted on to a
tree trunk. Later a directional aerial
tuned to 6.7 metres was found great-
ly to increase the pick-up.

It is suggested that the future tele-
vision aerial will be a number of wires

-spread in a fan-shape manner. Direc-

tional aerials normally receive only
in two directions, but as the tele-
vision programmes will come from
several directions (referring to Los
Angeles.—Ed.) this type of aerial
array will be essential.

With ultra-high frequency tele-
vision, it will be the exception
rather than the rule, to “‘ fish
for distance > or to receive from
more than one ‘‘ cluster ’’ of staticns.
Each major city will have its tele-
vision station or stations which will
serve a local audience. Chain broad-
casting features may be relayed by
special relay stations or special wire
lines, but the programme will always
come to the receptionist from his
local station.

'y
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A HIGH-DEFINITION SERVICE
READY IN LONDON

TRANSMITTER, STUDIOS AND LABORATORIES AT THE CRYSTAL PALACE

A FULL ACCOUNT OF THE BAIRD CO’s WONDERFUL DEVELOPM‘ENTS:

It will come as a surprise to most readers to learn that at the Crystal Palace there is ready a complete television
transmitting station with studios, transmitters, laboratories and workshops. In this remarkable development of the
Baird Company every phase of modern high-definition television is represented.

AIRD TELEVISION, LTD., have ready for im-
mediate use studios and radio transmitters, suit-
able to commence a service of high-definition

television and synchronised sound on ultra-short wave-
lengths for reception throughout the Greater London
area. These are at the Crystal Palace and cover an
area of 40,000 sq. ft., all on one open ground floor.

This site was chosen by the Baird Company because
it is the highest point in London and modern high-
definition television transmission technique demands
the use of ultra-short wave radio transmitters, which
have a range limited by the height of the transmis-
sion point. Ultra-short waves travel effectively only
a little further than the eye can see. The top of the
South Tower of the Crystal Palace is 68o ft. above sea
level, and the Baird aerials on top of that tower give
the maximum possible range of any site in the Greater
London area—a radius of 30 to 35 miles in all direc-
tions.

The crystal Palace offers unlimited scope for expan-
sion of studios and laboratories and the 200 acres of
grounds are eminently suitable for the televising of
outdoor scenes of all types.

The premises comprise the following : —Studios and

Direct television of a boxing contest in No. 1 studie
by the intermediate-film system.

N

radio transmitters; offices and laboratories; workshops
and stores.

Television Studios and
Radio Transmitters

The studios and transmitters are all together in one
block, known as the Studio Block.

Studio No. 1.—This measures 60 ft. by 4o ft. and is
utilised for large scenes containing up to 4o actors.

Studio No. 2.—This studio is slightly smaller (50 ft.
by 3o ft.) and is for dramatic and musical perform-
ances up to 10 actors, and has provision for back pro-
jection of any still or moving scene, as a backing to
the performance taking place in the studio.

Studio No. 3.—This studio is designed for perform-
ances having up to four or five actors. It measures
40 ft. by 20 ft,

All these three studios are acoustically isolated and
treated inside for correct sound recording results. They
are overlooked by one large central camera room with
large glass windows into each studio. Above the
camera room is situated a central control room which
has access from each individual studio by separate
stairs. The three studios are equipped with full com-

)

Use of the cathode-ray tube for recording pictures on
film for television reproduction in cinemas.
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The television scanners used in the
camera room are of two kinds:—

I.—An intermediate-film scanner,
which uses cinematograph film, on
which is recorded the picture of the
scene and its corresponding sound in’
a special cinematograph camera. On
leaving the camera the film is imme-
diately developed, fixed, washed and
dried, and a complete negative made
in a time interval of 30 seconds. The
film is then scanned by a disc scan-
ner and the corresponding television
signal passed to the control room,
and thence to the radio transmitter.
This apparatus can be used for any
indoor or exterior scene under all
conditions of time, weather, and
space. For instance, it can be taken
out into the grounds to pick up scenes
of football matches, fireworks, etc.

2.—An Electron camera, which is
an all-electric device, having no

180-line Telenecine disc scanner for transmitting talking films.

plement of electric power and light-
ing with the necessary ventilation
and scenery tackle. It is possible
for transmissions to take place in
one studio while a rehearsal is going
on in the next studio, and therefore
by utilising all three studios, a con-
tinuous programme can be main-
tained throughout the day, if neces-
sary.

Camera

Room

The camera room. contains appara-

tus for televising actual scenes in
Studios. .1, 2 or 3. A window also
opens from the camera room on to
the extensive terraces of the Crystal
Palace grounds, enabling outdoor
scenes of all types to be transmitted.
. A large platform has been built in
_ the open air outside the camera room
- with an area of 8o ft. by 40 ft., where
sets can be built for portraying ex-
terior scenes.
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Plan of the Baird television studios and laboratories at the Crystal Palace.
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moving parts, capable of taking indoor or outdoor
scenes with any degree of definition from 100 to 500
lines.

Either of these types of scanners can be transported
to exterior events, as for instance, the Derby or Boat
Race, or even in an aeroplane, the relaying to the
Crystal Palace for retransmission from there being by
microwave radio link.

Studio No. 4 is a spotlight studio using the original
Baird method of the flying spot of light. This is pro-
vided by a huge automatic arc taking a current of 200
amperes, which projects light through the holes of a
rapidly rotating scanning disc. Definition of 180 lines,
with 25 pictures per second, is used at present for this.

This scanner, of course, employs the well-known
principle of a spot of light passing through into the
spotlight studio falling on the object to be televised,
the light being reflected back into photo-electric cells.
The electric currents so produced are then passed to
the control room.

The photo-electric cells used in this studio are the
largest in the world. This studio is capable of trans-
mitting from large head close-ups to three-quarter
lengths of two or three artists. Normally, it is used,
however, for announcing and educational talks and the
presentation of objects of art, still pictures, solo artists
and lecturers.

Telecine Room.—The telecine room contains two pro-
jectors for the transmission of talking films. One of
these is a disc scanner giving 18o-line definition. This
has been in continuous use for the last twelve months
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Ultra-short wave sonnd radio transmitter to operate in conjunction
with the high-power vision radio transmitter.
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Map of Signal Sirengths received from Baird Television, Crystal Palace, 7 metre, 10 kw., iransmitter,
(The figures represent microvolts picked up by a vertical dipole at ground level.)
250-1,000 microvolts—A
good pictire when the receiving aerial is not within 50 yards of a main or arterial road.

December 4th, 1934.
Schedule : Above 1,000 microvolts—.A good picture under all conditions.

volts—.A good picture in quiet locations.
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sending out daily programmes of
films for experimental purposes.

The other is an electron scanner
which, as mentioned before, has no
moving parts (except the projector
mechanism itself). This scanner is
capable of televising with from roo to
500 lines definition at 25 pictures per
second. The degree of definition is
controlled as required by the turn-
ing of a knob.

This electron scanner represents
the latest stage of development of
the art of the transmission of talking
films by radio and is capable of giving
results better than those obtained in
the average home cinema, and equi-
valent in definition and tone quality
to pictures seen on the full-sized
cinema theatre screen.

The use of electron scanning for
the transmission of real scenes and
of talking pictures is a major de-

believe has put them in a leading
position.

Control
Room

The control room, situated above
the camera room, takes the television
signal outputs, sound outputs, and
synchronising outputs from all four

100-250 Micro- ? '
studios and ihe two telecine scan-

velopment which the Baird Company . -
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ners, and passes them on to the radio transmitter,
selecting them as and when required to provide a pro-
gramme for radio transmission.

With sound broadcasting it is only necessary to
transmit one thing, that is, the sound. In television
three things must be transmitted, the picture signal,
the synchronising control (which keeps the picture re-
ceived in the television set in the home in frame with
the picture sent out from the transmitter), and the
sound signal. Normally, the synchronising control is
sent out with the vision signal on the vision radio trans-
mitter, and sound is sent out on the sound transmitter.
These signals must be switched in and out as required
in accordance with the programme, and they must be
controlled for relative volume and phase in modulating
the radio transmitter.

The control room is the nerve centre of all studios
and it is here that the control-room engineers see not
only the actual performance from their point of van-
tage, but they see also on a home receiver exactly what
is being received in the home, and they make their
adjustments accordingly.

It is in this control room that the producer of plays
or musical performances can see the result he is getting
in the home, on the home receiver, and can modify his
production to the best advantage to give the best im-
pression to the audience in the home. To arrange a
successful transmission programme, items of all types,
including talking films, must be provided, and the
necessary control and operating system for quick
changeover from item to item has been fully worked out
in the Crystal Palace studios.

The High-power
Radio Transmitter

The vision transmitter operates on a wavelength of
7.0 metres and delivers 5 kilowatts mean power to the
aerial on top of the tower. There is no other trans-
mitter like this in the world.

Ultra-short wavelengths of the
above order are essential to handle
the very high modulation frequency
band necessary for high-definition
television.  Whereas the transmis-
sion of good sound needs only from
50 cycles to 80,000 cycles modulation
frequencies (which can easily be ac-
commodated by any transmitter on
the normal broadcasting wavelength
of 200 to 2,000 metres), high-defini-
tion television of from 180 lines up-
wards needs a modulation frequency
range of from 10 cycles to 2 million
cycles. All the studio, control, and
modulation amplifiers must handle
this range of frequencies without dis-
tortion or phase change for a satis-
factory picture to be transmitted.

The only type of radio transmitter
which will handle this frequency
range is an ultra-short wave transmit-
ter operating on a wavelength between
5 metres (6 million cycles) and 8
metres (40 million cycles). The design of this trans-
mitter and its successful modulation by high-definition
television signals has been accomplished by Baird engi-
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neers, and the success which has been achieved in
radiating these ultra-short waves to considerable dis-
tances for satisfactory reception has been confirmed by
demonstrations.

The Sound
Radio Transmitter

The sound transmitter is situated on the lowest floor
of the South Tower, and operates on 8% metres, with
a power of £ kW. This transmitter was the one first
made by the Baird Company for transmitting high-
definition television from the South Tower of the Crys-
tal Palace; it was used for many successful demon-
strations of 18o-line transmission during the first few
months of 1934. It is capable of sending out sound of
very high quality, in fact, of very much better quality
than is possible with broadcasting stations with their
present wavelength limitations.

The sound transmitted is, of course, synchronised
with the vision sent out by the high-power vision trans-
mitter.

A film-cutting room is provided for editing the vari-
ous films used on the telecine scanners. The films
transmitted during the past year have included most
of the Gaumont British super films released in that
period.  Further editing is necessary to make them
more suitable for television transmission.

Four dressing rooms are available for artists, two
of these are for ‘‘ stars,”” and the other two larger
ones are for accommodating crowd artists. All are
fully equipped.

Back Projection
Room

Back projection is available for use in conjunction
with Studio No. 2. This room contains a projector
which operates in synchronism with the cameras in the
camera room and projects on to a screen in Studio No.

fo-)éz/owatt, 7’-;”‘817‘2 transmitter for radiating television signals to Greater London and the

Home Counties.
2 a scene suitable as a backing for what is taking place
in that studio. Thus it is possible to have artists in a
gondola in that studio and project as a background
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a view of the canals of Venice, the whole being photo-
graphed together in a realistic manner by the camera
in the camera room:.

Power Supply and Motor
Generator Room

A high-voltage, high-power transformer feeds the
studios direct from the South Metropolitan Electric
Supply Power Station.  This feeds the necessary
motor generators and motor converters for the lighting
of the arc lamps and studios and for the various motors
operating the television and synchronising equipment
throughout the building.

Offices and
Laboratories

Every possible aspect of television transmission and
reception is subject to the most intensive research in
the laboratories. Experiments are continuously being
carried out with a view to improving the degree of defi-
nition and the efficiency and the quality of the various
scanners and the radio transmitters. Also, continuous
experimental work is taking place with a view to im-
proving the size, brilliancy, clearness, definition and
simplicity of the working of the Baird home television
receivers. A large staff of highly-trained physicists
and engineers, many of them experts of international
reputation on such highly specialised subjects as photo-
electric cells, valve amplifiers, photographic emulsions
and processes, scanning discs, electron tubes, fluor-
escent screens, are constantly engaged in research.

Workshops and
Stores

Ninety-eight per cent. of the apparatus used at the
Crystal Palace for transmission and reception of tele-

Miss Alma Taylor before the 180-line spotlight television trans-
mitter giving hints on bairdressing and hat styles.

B
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Televising horse-jumping scenes in the Crystal Palace grounds, by
means of the intermediate-film-high-definition process.

vision is manufactured by the Baird Company. Fur-
thermore, the design of home receivers has arrived at
such a point that models can be put immediately into
quantity production if necessary, and the workshops are
so designed as to be able to produce any number of
sets at the inauguration of a high-definition television
service.

“ Sponsored” Television

BRIEF statement by Major Gladstone Murray,
Aof the B.B.C., recently appeared in the Publiciiy
World. In this Major Murray says:—

“ A good deal of misleading information has been
published in various quarters about ‘ sponsored ’ tele-
vision, and I am glad of the opportunity, through the
columns of The Newspaper World, of correcting the
mistaken impressions that seem so generally prevalent.

‘“ The simple facts are that, according to our Charter
and licence, we are entitled to accept ¢ provided ’ pro-
grammes, that is to say, approprlate programme mate-
rial paid for by outside organisations.

‘“ These, of course, do not contain advertising mat-
ter, but we are at liberty to give a courtesy acknow-
ledgment to the ‘ providers.” The dance music from
hotels and restaurants is a case in point.

‘“ In the early days more advantage was taken of
this than recently. There were programmes provided
by newspapers and journals, The Daily Express, The
Evening Standard, Tit-Bits, and so on. But, with in-
creasing resources, we considerably restricted the
practice. The liberty still remains, however.

“ No doubt, it was in the minds of the Postmaster-
General’s Committee on Television that this method
might be used to surmount the difficulty of finance. Of
course, it remains to be seen to what extent the method
will be employed.

*“T do not think it probable that there will be any
change of policy with respect to television pro-
grammes.’’
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A Crystal KFregquency Monitor

Every amateur should possess some means of frequency measurement.

By 2BHN.

mitting station of your own this piece of apparatus

wave experimenting, the first piece

of apparatus required is a really ac-
curate wavemeter. On the broadcast
band, where a slight change in conden-
ser capacity does not have very much
effect, a wavemeter can be constructed
and calibrated from some of the more
reliable broadcast stations.

Amongst the hest stations for this pur-
pose are the commercials, which send
out regular programmes for ships at

IF you intend to do any serious short-

Construction is quite simple and there is nothing
below the baseboard exccept valve holder connections.
Make a special note of the supporting brackets—

simply large bolts.

sea. The exact frequencies these sta-
tions use can be found in the Call Book.

On the shori-wave band things are
not quite so simple, for the amateur
may not always be able to identify four
or five stations on each wave-range so
as to carry out the necessary calibration.
I do not have to tell you how un-
reliable are some of the commercial
stations, which change their frequency
two or three times a day.

Heterodyne wavemeters are reason-
ably good and simple to construct, but
if you change the valve or vary the
anode or filament potentials, the cali-
brations immediately change.

Most of ycu probably know that every
transmitting station is equipped with a
quartz crystal.  With this crystal in
circuit, no matter what change you
make, the frequency to which the trans-
mitter is tuned always remains con-
stant. Until just recently quartz crys-
tals have been rather expensive so that
the average listener has not thought it
worth while to go to the expense of
building an oscillator with a high de-
gree of accuracy.

The Brookes Measuring Tool Com-
pany have now available a remarkably
fine crystal, already mounted, ground to
a frequency of 100 kilocycles and accu-
rate to one part in so,000. For trans-
mitting work, such a crystal is invalu-
able. This crystal, in the grid circuit
of a suitable oscillating arrangement,
will produce harmonics that are easily
receivable in an oscillating short-wave
receiver provided that the coupling be-
tween them is sufficient.

Actually a 100-kilo-
cycle  crystal will
generate harmonics in
all the amateur bands
up to and including 20
metres. Two harmon-
ics are detectable on
the 1.7 mc, 3.5 mc.
and 7 mc, and 3 points
on the 14 mc. band.
The scope of the meter
can be extended to
cover other bands so
that harmonics can be
picked up on 1,700
kilocycles, 3,400 kilo-
cycles, 3,300 kilocycles,
6,900 kilocycles, etc.

With these 1oo-kilo-
cycle harmonics a very
accurate curve can be
drawn so that your
short-wave  oscillator
can be calibrated from
it. It is not intended
that B.R.S. listeners
use this frequency monitor as a wave-
meter, but that you calibrate your own
meter Irom it.

Calibration should mnot cause any
trouble, but you must use a common
supply for the oscillator and the re-
ceiver or unit under test. Take for
example the 2o0-metre band. Tune
your receiver to approximately the
centre of the band, and tune in a known
station that you can rely upon to be
on its correct frequency. Then switch
on the oscillator and the first harmonic
picked up will be the 136th, giving a
frequency of 13,600 kilocycles. If you
tune to the top band with the larger
coil in circuit, the 17th harmonic on
1,700 kilocycles can be identified with-
out any trouble. You can go on in
this way picking up as many points as
you wish until vou obtain enough
points to make a really accurate curve.
The harmonic following the 17,000-
kilocycle note is, of course, 13,700 kilo-
cycles, and further harmonics can be
picked out down to 2o metres.

The valve in the frequency monitor
should be of the low-impedance type,
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If you intend to possess a trans-

is essential.

and operated from a 120 or 150 volt high-
tension battery. It is not always neces-
sary to employ grid bias, in which case
the negative tapping can be connected
to earth. The Ferranti Lz that I have
used oscillates very freely and is parti-
cularly suitable for the purpose.
The coil is of the ordinary pin-and-
socket plug-in type of 250 turns, and,

Pt
Tooa
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60M/A
FUSE

> +—OLT-~

L ol

You can see that the circuit is quite conventional.
The .0002 condenser across the 250 turns coil is a
preset.

while the preset condenser across it
is not particularly necessary it does
help to take up any variations there
may be in your coil:

With this unit, wavemeters and re-
ceivers can be calibrated in a highly
effective manner.

Without a Brookes 100 K.C. crystal this Monitor
wonld not have been constructed. It is accnrate to
one part in §0,000.

Occasionally some of the harmonics
on the higher frequency bands are
rather too weak to be useful, in which
case additional coupling is required.
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The Iconoscope

EADING through the Tele-
R vision Report I was interested

to see special mention made of
the possibilities of the cathode-ray
tube with the ‘‘ mosaic ” electrode.
This, I take it, must refer to the
Iconoscope type of transmitter, in
which the scene to be televised is
focused directly on to a photo-sensi-
tive surface mounted inside the glass
bulb of the tube. .

The surface is made up of a multi-
tude of tiny silver-caesium globules,
and its action is not unlike that of
an ordinary photographic plate, ex-
cept that an ‘‘ electric ”’ image is
produced instead of a chemical one.
Actually the picture is first trans-
formed—automatically—into a series
of electric charges, the distribution
of which represents the varying
light-and-shade values.  These are
then scanned or discharged by the
cathode-ray stream from the other
end of the tube.

Transmitting Outdoor Scenes
T HE advantages of this type of

transmitter seem to be two-

fold. In the first place the
‘“ mosaic ' surface is said to be
practically as sensitive as the
ordinary camera film or plate,

which means that any scene which
can be photographed can be tele-
vised. In the second place the image
focused on the mosaic electrode
““ stays put’’ between one scanning
period and the next—so that it has
lots of time to make its presence felt,
and to generate a stronger photo-
electric current than that obtained,
say, with a rotating-disc scanner.
So far as one can gather, the only
alternative at present available for
handling outdoor scenes on a large
scale is what is known as ‘‘delayed’’
television, where the picture is first
taken on a camera film and after-
wards scanned. For topical events
the scene is recorded ‘‘ on the spot ”’
with a movie camera, and the film at
once passed through an extra-rapid
developing bath. As it emerges it

is scanned whilst still wet, and so
sent straight into the ether.  As the
total time for developing and scan-
ning is less than half a minute, there
is hardly room for much complaint
on the ground of delay.

After the first transmission the
film can be more thoroughly washed
and permanently fixed, and dried at
leisure, so as to bottle-up the pro-
gramme for the benefit of those who
prefer to follow, say, the finish of
the Derby *’ some hours after the ac-
tual event, preferably about 9 p.m.,
after a comfortable dinner.

Future Lines of Development

N\ one point the Report is
not perhaps quite so ex-
plicit as it might be. ~ Whilst
insisting, on the one hand, that
the promotion of television must

not be allowed to prevent the con-
tinued development of sound broad-
casting, it rather covers up the fact
that the present type of broadcast re-
ceiver is totaily unsuited to deal with
high-definition picture signals.

I know that existing 3o-line trans-
missions can readily be handled on a
standard broadcast receiver. But
that is because the corresponding
side-band frequencies are only slight-
ly wider than those required to repro-
duce high-grade music.

When we come to 240-line scan-
ning and 23 pictures a second, the
side-band frequencies increase to
something of the order of 500 kilo-
cycles, which at once puts the ordin-
ary tuned circuits, as used for broad-
cast reception, completely out of
court. In other words, the idea of
adding a short-wave adaptor to an
existing wireless set, and then hop-
ing to receive high-definition pictures
simply won’t hold water.

Semi-aperiodic couplings and spe-
cial types of amplifying valves are
required to handle a band of halt a
million dilfferent frequencies, without
introducing distortion, and for this
reason alone I do not think we shall
find very much in common between
the present tvpe of broadcast receiver
and the high-definition television set
of the future.
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Where do they go to?

NCIDENTALLY the extensive use
Iof six- and seven-metre radiation

for television programmes is likely
to revive a rather interesting problem.
Such waves are supposed to have
only an optical range—that is to say,
reception is said to be limited to the
distance over which one can see from
the level of the transmitting aerial.
But this is largely speculation. Are we
to take it for granted that the waves
are all absorbed, as and when they
reach the ground—and if not, what
happens to them?

Assuming they behave like other
short waves, say of the 10-metre
variety, they will be diverted up-
wards towards the Heaviside layer,
possibly in the hope of getting re-
flected back from there towards earth
again. Here, however, their fate is
uncertain.

According to the experts, waves
below 1o metres are not reflected from
any of the layers. They are sup-
posed to pass clean through them all
—even the highest or Appleton layer.
But, I must repeat, the point is not
definitely settled, because there are
instances on record of six- and seven-
metre waves skipping from earth and
sky and back again, and covering
quite long distances in this fashion.

This may possibly give rise to tele-
vision ‘‘ interference '’ at long range.
It also opens up the prospect of re-
ceiving pictures direct from Paris or
Vienna, or even New *York——which
may prove a blessing in disguise if
the new Director of Television de-
velops a gloomy outlook on what is
suitable for our Sunday entertain-
ment.

On the other hand, if both the
Heaviside and Appleton layers turn
out to be truly transparent to all
waves below 10 metres, the new high-
definition programmes may give the
Martians their first chance of finding
out what we humans really look like.

What’s in the News ?
HERE has Deen television
‘“news "’ enough and to spare

in the newspapers ever since the
Television Report was presented te



TELEYISION
SHORT-WAVE WORLD

the Postmaster-General.  Amazing
and quite unfounded claims have been
made with every air of authenticity,
but what do they amount to when
boiled down to hard facts?

In his own special broadcast the
P.M.G. emphasised the fact that ‘‘the
art of television is still in its infancy
and that television broadcasting will
not immediately spring into being as
a general nation-wide service.”” It
is just as well for us to keep that
statement in mind when we read
claims that every cinema in the
country will be televising news events
in the course of a few months, and
so on. Newspapers have made much
of such extravagant stories during
the past month and most of them
have but scanty foundation in fact.

‘“ Television Is IHere ’’ screamed
one contents bill on the day of the
publication of the Television Com-
mittee’s Report. But readers of
TELEVISION AND SHORT-WAVE WORLD
know that television—real television
in the form of an entertainment—is
only just beginning.

First Steps

O time is being lost by the Tele-
|\| vision Advisory Committee,

which has already had more
than one meeting.

The first point to be decided is that
of the location of the first television
transmitter. The Crystal Palace has
much to recommend it; it is high
above sea level and signals radiated
from one of the towers can be relied

upon to produce a good service area
(that is, within the limitations of the
wavelength employed). There are
obvious advantages in using this
location for the first experiments.
But a complication is introduced by
the fact that the Committee recom-
mended that both the Baird and
E.M.I. processes should be given a
trial at the same time (alternately and
not simultaneously). It is not likely
that either the Baird or E.M.I. inter-
ests will want rival gear to be in-
stalled in the same experimental sta-
tion.

A way out of this difficulty has
been suggested. That is to send the
Baird transmissions out from the
Crystal Palace and install the E.M.I.
gear at Alexandra Palace, in North
London. But the difliculty, then,
would be to make directly comparable
tests. This television simply bristles
with problems that need careful, and
certainly not hasty, solution !

Aerial Experiments

HAT is quite certain is that
.\x; the aerial for high-definition

television transmission must

be high and wunobstructed so
that the ‘‘ optical” range is as
great as possible.  This means

the use of a high tower, certainly of
the order of 400 ft., although a height
of 6oc ft. has been discussed as being
more likely to give the desired re-
sults.

It has been suggested that captive
balloons might be used to support the

Television Advisory Committee meets at G.P.O.

The photograph shows : Left to right—Mr. Noel Ashbridge of the B.B.C.; Mr. O. F. Browne ;

Sir Frank Smith; Lord Selsdon (Chairman of the Committee) ; Mr. F. W. Phillips (Assistant

Secretary of G.P.O.); Colonel Angwin (Assistant Engineering Chief of G.P.O.) and Mr. V.
Roberts (Secretary of Committee).
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aerial. In this way the aerial could
be put up when it was needed; the
cost of erecting a high permanent
tower would be saved; and there
would be less danger to aircraft.

One of the greatest snags on the
transmitting side will be to link up
studios with {transmitting stations.
The cost of suitable cable is enor-
mous. As a solution to this prob-
lem—and also the general problem
of  transmitting—Marchese = Mar-
coni has announced that he is experi-
menting with micro-waves for this
purpose.

Unlike waves of the order of 5
metres, micro-waves have a range
greatly in excess of 25 miles.

The Future of Receiver Design

O signers have technical details
of the transmissions that will
actually be put out. Nearly
every set maker is looking round to
see how he can come into the new
field at the appropriate time, and
when the service gets going there
will be no lack of television receiving
gear.

Edison Bell, in particular, claim to
have developed a method of cathode-
ray reception that will enable them to
put on the market very reasonably-
priced ‘‘ televiewers.”’

N the receiving side nothing
much can be done until de-

The New Television Director

R. GERALD A. COCK has
M been  appointed  Television

Director of the B.B.C.  Mr.
the Corporation “in
1925 and has since had several
years’ experience of  outside
broadcasting (he is director of the
department concerned) to his credit.
It is understood that he will not take
up his television activities until after
the Royal Jubilee celebrations have
been brought to a successful conclu-
sion.

As soon as Mr. Cock begins his
new duties TELEVISION AND SHORT-
wAVE WoRLD will keep its readers in-
formed of his views on the general
question of programmes.  Already
he is collecting many schemes and
ideas—but there are many considera-
tions, boih practical and political, to
be taken into consideration.

Cock joined

At a receut meeting of the West
Herts Radio Retailers’ Association it
was stated that the recent television
developments had adversely affected
the sale of wireless receivers.
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CATHODE-RAY SWEEP VOLTAGES
MECHANICALLY

This article describes an interesting experiment in the production of cathode-ray sweep voltages by

By S. T. Roberts.

means of a light-mechanical system.

T he possible combination of the cathode-ray tube with mechanical

systems is a line of investigation worth following up.

OST TELEVISION AND SHORT-
M wAVE WORLD readers are now
familiar in theory with the
general principle of cathode-ray re-
ception. This system requires but

little power in the output stage of

H

obtains a very similar light impres-
sion of the original pattern.

There is, however, a slight change
from the original, as the fall from
maximum to minimum has a definite
time value; also the amplitude has

Fig. 1.—The type of
wave forms required.

the receiving amplifier, but this ad-
vantage is offset by the somewhat
complex time-bases required.

These time-bases are nearly always
some form of relaxed oscillators
which are definitely ‘¢ tricky >’ to
handle. Actually two circuits have
to be synchronised with this form of
receiver.  Also they must be care-
fully adjusted to produce pictures of
the correct ratio.

Some years ago, before the modern
mercury relay valves were obtainable,
the writer, wishing to reproduce a
television signal on a cathode-ray
tube, was at first a little perturbed
over the generation of the two neces-
sary saw-tooth waves to produce the
scanning sweep; being, shall we say,
photo-cell minded, it was d(?(nded to
produce them from a light interrup-
tor. :

The two wave-forms required were
of the frequency to produce a 3o-line
picture; that is to say, one 30 cycle
and one 1 cycle saw-tooth wave in a
unit of time, such as shown in the
diagram, Fig. 1.

It should be noted that the saw-
tooth waves of the figure are
perfect inasmuch as the fall from
maximum to zero is instantaneous.
Turning to Fig. 2, A represents one-
and-a-bit of a saw-tooth wave. Now
if a slit of light SS were passed
across this pattern, the light reflected
would vary in value as B, and one

been somewhat reduced. This is due
to the finite size of the slit of light.
In the position drawn in A, Fig 2
(the dotted vertical lines representing
the slit) the value of the light would
be 50-50, this is not in any way harm-

light variations to volts (or amperes)
is, of course, done by aid of a photo-
ceil. Fig. 3 shows the two saw-
tooth waves of Fig. 1 converted into
two circles or discs which can be
rotated past a stationary slit of light
SS, the speed of rotation controlling
the frequency.

In practice one does not use re-
flected light as previously described,
but arranges the rotating pattern to
interrupt a beam of light, which, of
course, gives a better maximum and
minimum for a given light source, as
with reflected light some is always
lost from the whitest of materials,
while some is always reflected from
the blackest.

The practical arrangement used by
the writer consisted of two sheet-
aluminium discs some 8 ins. in dia-
meter, whose peripheries were cut as
shown in Fig. 3. These discs D, D,,
were mounted on the same shaft

Fig. 2. Diagrams

showing  how  the

saw-tooth wave is
produced.

B
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ful as the spot on the cathode-ray
tube’s screen must take a certain
time to ‘* fly back.”

“ Fly.
Back ”’

Obviously -this ¢ fly-back *’ time
can be controlled by the width of the

slit of light, the wider this is, the
longer the time. Converting these

125

(Fig. 4). The light source was a low-
voltage motor-car type of lamp with
a straight filament F, which was ar-
ranged evenly to illuminate two slits
in a sheet of metal M and M1 by the
aid of condensers L.C and LC,.

The lens LP and LP, each projected
an image of the illuminated slits in
M and M, on to the discs D and D,,
while the lens L and L, collected the
resulting light on to a fixed area of
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MECHANICALLY-PRODUCED SWEEP VOLTAGES

the photo-cells.  The motor in the
writer’s case was a synchronous type
driven off the same A.C. mains as
the transmitter.

The valve amplifier after each of
the photo-cells was resistance-capa-

Ultra High-Frequency
Cables

Bell Laboratories announce that
they have succeeded in designing a
““ wire within a wire *’ type of cable

Fig. 3.—Design of rotating discs to produce a saw-tooth wave.

city coupled of a type suitable for 3o-
line television signals. No peaking
at the fundamental frequencies can
be satisfactorily achieved as a saw-
tooth wave requires a large number
of harmonics to be satisfactorily pro-
duced.

The amplifiers used had four stages
using triodes. With modern valves
probably two would be sufficient. In
the actual construction of the discs,
it was found worth while to calculate
the amplification of the amplifiers at
the two frequencies concerned, bear-
ing in mind the ratio of the two
sweeps, and cutting the depth of saw-
tooths accordingly.

It must, of course, be understood
that such apparatus is not less costly
to construct than the usual relaxed
oscillators type of sweep circuits, but
it has the advantage of being more
convenient to handle, especially for
the amateur, who has his own trans-
mitter driven from A.C. mains, or is
on the same A.C. mains which con-
trol the transmitter of a broadcast
television signal.

The system, of course, is suitable
for any number of lines, though for
anything above 60 it would be best
to construct the ‘‘line’’ disc, as apart
from the ‘‘picture’’ one, photograph-
ically, in which case the two discs
could be made quite conveniently
about 3ins. in diameter on the
usual commercial flat film.

capable of carrying very high fre-
quencies. It is stated that the new
transmission line will conduct, with-
out appreciable loss, frequency-band-
widths of 1,000,000 cycles or more.
The new wire is less than half an

D C-
Lo NP R MLC "v‘\
1
PHOTO CELL

J

DRIVING SHAFT

The new cable, it is stated, con-
sists of a small conductor carried on
spacing Insulators inside a larger
metallic tube. The assembly has the
unique property of excluding extran-
eous interference, as well as being
able to conduct electrical pulsations
of an exceptionally wide range of fre-
quencies.

‘“ The development of this cable
changes the complexion of the idea
of carrying television images from a
central studio to television transmit-
ting stations,”” said Dr. Frank B.
Jewett, president of the Bell Labora-
tories. *‘ It is the only structure, as
far as we know, that will convey the
wide frequency-band that television
requires.  The cable will be com-
paratively cheap, although we have
not made any practical application
to discover the actual cost,

A centrally-located  television
studio, say, in a large city where
talent is easily available, can now be
linked with television broadcasting
stations at any distance, by employ-
ing the proper wide-band repeating
stations at the required intervals in
the line. At junction points lines
can be made to branch off to stations
along the way.”

PHQOTO CELL

L

Fig. 4.—Schematic arrangement of the device for producing the sweep voltages.

inch in diameter and can be bent
around corners.

Up to the present it has been
thought that it would be necessary to
employ micro-waves for linking sta-
tions. The main disadvantage in
micro-waves is that they do not travel
much further than the horizon.
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Our February Issue

The February issue of TELEVISION
AND SHORT-WAVE WORLD was com-
pletely sold out and it was found
necessary to reprint.  This second
printing was also sold out and only a
very few copies are now available.
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THE LARGE SCREEN IN TELEVISION

By Telecon

Owing to the lack of an adequate amount of light, the projection of television pictures upon large

screens has necessitated the problem being attacked in an indirect manner.

This article describes

the systems which have been the most successful.

HERE is no doubt that large
T screen television is a branch of
the subject which is very at-
tractive and great developments may
be expected in the very near future.
The temporary lull in screen activities

l«—30 Lump5—>|
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Lamps

\ arrangement of the

6-in. lenses and as one side of the
disc was used for transmitting and
the other side for receiving, the effect
was extraordinary.  The picture,
which was projected from a crater
neon lamp on to a screen about 4 ft.

Commulator

Fig. 1.—Schematic

“ bank-of-lamps >
system. This was
successful but it is
not sufficiently good
Sfor modern require-
mients.

is undoubtedly due to the fact that
firms engaged in the race for tele-
vision are concentrating their activi-

A close-up view of the lamp screen in the *° bank-of-
Jamps > system ; the hongycomb bas been removed.
ties on the production of home re-
ceivers as it is in this direction that
they hope to reap financial reward.

Early
Efforts

It is over six years ago, when visit-
ing the Baird laboratories, that the
writer first saw a large television
screen. Mr. Baird was using a huge
wooden disc containing about twenty

by 2 ft. was upside down and split
in half, having the ears in the middle
and half the nose at each edge of the
picture !

About this time, Karolus, working
in Germany, perfected his modifica-
tion of the Kerr cell and was able to
project quite large images using 3o-
line definition.

The Modulated
Arc

A great stride in the development
of large picture projection was ac-
complished when Baird engineers
evolved a successful form of modu-
lated arc lamp. The intensity of this
new light source was far greater than
that of any source of modulated light
hitherto available and 3o-line pic-
tures 6 ft. by 3 ft. were easily ob-
tained.  This device was demon-
stratedd with considerable success at
the B.A. meeting in 1931.

The “ Bank
of Lamps ”’

By far the most successful large
screen televisor, however, was the
‘“ bank of lamps ’’ in which the pic-
ture was not projected, the screen it-
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self—consisting of 2,100 small elec-
tric bulbs—Dbeing self-luminous. Each
of these lamps was connected to a
segment of a huge commutator and
as the brushgear revolved the lamps
were lit up in turn, the complete bank
being scanned 12} times per second.
Fig. 1 illustrates the principle of the
scheme. This screen was shown to
a paying public in many of the larger
Continental theatres as well as the
London Coliseum.

Multi-zone
Screens

For various reasons screens of the
type described were limited as far as
scope and detail were concerned and
many efforts were made to increase
the definition by dividing the screen
into a number of ‘‘ zones ’’ using a
separate transmission channel for
each zone.  Practically every tele-
vision organisation produced some-
thing on these lines, the most suc-
cessful being the H.M.V. j5-zone
screen, the Baird 3-zone screen (on
which the Derby race was shown at
the Victoria Palace), and the inter-
callated multi-zone apparatus of

Alexanderson in America, and Baird

This photograph shows the screen with the honeycomb
in position.

in England, in which the zones were

not side by side but actually mixed

together by dividing the scanning

spot itself into separately controlled

areas.

The Intermediate-
Film Projector

During the past year, the applica-
tion of the intermediate photographic
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film to the problem has resulted in
great improvements in big screen
television. It is now possible to pro-
ject pictures which will bear com-
parison with the cinema as regards
size and definition.

Fig. 2z shows how the process is
carried out by the Fernseh Company
in Germany.  The signals from a
high-definition receiver are fed to a
Kerr cell which serves to modulate
the light from a high-intensity arc
lamp. This modulated light is caused
to scan a photographic film by means
of a disc of lenses. The film is then
subjected to chemical processing and
after drying is passed through a
standard cinema projector and the
image thrown on to a screen.

Reducing
Flicker

Owing to the fact that in the last
operation the picture is projected as
a whole, it is possible to use flicker
blades as in motion picture practice.
The whole process can be carried out
in less than a minute, and in order to
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The 30-line transmitter used with the bank of lamps system.

keep the sound and vision synchron-
ised the former is recorded on the

L
to o4
r Recelver'/

Lens Disc

Projeclor

Fig. 2.—Schematic diagram showing the principle of the intermediate-film receiver. The Baird Co.
obtain very fine results with an intermediate-film transmitting system.

Television Transmission
Technique

The Baird Company stress the
point that modern high-definition
television is closely akin in technique
to the production of talking pictures
and has no relation whatever to the
methods in common use for broad-
casting. The broadcast technician,
it is contended, is completely lost
when he enters a modern television
studio; a talking picture technician,
however, is able to appreciate the
duties and values of the camera man,
the sound recording engineer, the
lighting expert, the studio designer
or art director, the make-up man, the

projectionist, the film editor, the
photographic developing and print-
ing expert, who correspond to their
respective technicians in the film in-
dustry.

In addition the television engineer
has an art and experience of his own,
mingling with the research expert on
electron tubes, the photo-electric cell
specialist, and the photographic re-
search chemist. Not a single one of
these types is to be found in the
broadcasting studio or station. Fur-
thermore, the ultra-short wave radio
transmission engineer has worked
and solved the problems of an entirely
new radio technique, not yet touched
in any other radio field.
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film at the same time as the picture.

As a result of these new develop-
ments it will soon be a common
occurrence to see events on cinema
screens a few seconds after they have
actually happened.

Amplifier Noise

Background noise in amplifiers is
of two main types (leaving out leak-
age and similar effects which arise
from defective construction or work-
manship). First there is the ‘‘ shot
noise '’ in the valves. This arises
from uneven electron emission. The
electrons are not emitted regularly
and uniformly, but tend to come off
in groups or clumps so that the anode
current is not steady, but varies very
slightly the whole time.

When the signal to be amplified is
very small the anode current varia-
tions are comparable with those pro-
duced by the shot effect and thus a
limit is placed on the amplification
possible.

The second effect is known as
‘“ Johnson noise.”” It arises from
thermal agitation of the electrons in
the material of the impedances and
resistances used in the amplifier.
This effect increases as the value of
the impedance increases and also
depends on the temperature being
greater at high temperatures.

Generally speaking, an amplifica-
tion of between 10,000 and 50,000 is
the maximum possible in a photo-cell
amplifier and the gain is often less
than this.—]J.H.R.
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This amplifier is a high-class instrument.

the grid of the ES75H and is used to check distortion.

output of the ES75H is the second meter.

POWERFUL amplifier should
Anot in any circumstances give

bad quality or overload. It has
many uses. Generally, power ampli-
fiers are rather difficult to get going in
a satisfactory way. The input valve
may overload, unless it has a wide
enough grid base and then, perhaps,
the output is insufficient.

Rarely is a large enough output valve
used. I have often seen pentode
valves used after two low-frequency
stages, while it is quite a common
occurrence for valves of the DOz24 type
to be used after two low-frequency
stages when the driver valve is of the
power tvpe. Consequently, it is not
surprising that distortion is set up when
the amplifier is being run at full
volume. !

18 Watts
Output

With this speech amplifier the un-
distorted output can be increased up to
18 watts, and with the output valve
taking 75 milliamps at a thousand volts
there is not the slightest trace of flicker
on either the grid or anode meters.

With an input of .75 volt R.M.S.
each stage is fully loaded, but not over-
loaded, and when it is being used to
modulate the transmitter there is no
need to worry about distortion on well-
modulated records.

A microphone fed into the first valve
through a 23-1 transformer gives about
8 per cent. loading of the output
valve.

This amplifier consists of two low-
gain stages, resistance-capacity coupled
in the first stage, with parallel-fed
transformer following. Across the
anode resistance in the second stage is
a tone-correction circuit consisting of a
.oz-microfarad condenser and a 25,000-
ohm variable resistance.

.02 is not a very big capacity for the
condenser, but I did not wish to cut off
all the top notes but only to remove
needle scratch. |

C

The first meter is in

laboratory purposes.

In the

The mains transformer is specially
designed for use with this amplifier and
has a secondary giving 8co volts. This
voltage is high enough, because 1 am
using mercury-vapour rectifying valves
which only drop 15 volts, while
the D.C. output is fed into a 6-micro-
farad oil-immersed condenser. The
actual voltage applied to the ES7;H
after allowing for voltage drop through
free bias and choke resistance is
approximately 1,050 volts.  This volt-
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A Speech
Amplifier with
1S Watts Output

T his amplifier was designed by Kenneth Jcwers for general

It is a high-class instrument and can be

used for a variety of purposes, among which may be mentioned
the modulation of a transmitter, the amplification of the output
from a radio receiver for mirror-drum television and as a
powerful amplifier for public-address work.

connected in the negative return to the
high tension. With four volts applied
to it the actual delayed time is approxi-
mately 50 seconds, sufficient to allow
the first two indirectly-heated valves
time to warm up.

Care must be taken, however,
when making alterations to remember
that this switch also takes 5o seconds
to cool, so that if you make a slight
alteration and switch on again immedi-
ately you will put an undue strain on
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Three valves are used in the low-frequency section and three in the mains section.

One of the latter valves is actually a delay switch.

age is then reduced still further to 200
volts and applied to the first two in-
directly-heated valves.

Delayed
Switching

With the gaseous type of rectifier it
is essential that some reliable means of
celayed switching be employed, other-
wise the valves are inclined to arc over.
After trying various systems of
mechanical switching, T finally decided
to use the Mazda DSL/: thermal-delay
switch. This switch, mounted 1in
vacuum in a similar way to a valve, is
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the fixed condensers and

valves.

rectifying

Talking about fixed condensers, the
new Dubilier oil-immersed type will
stand considerably more than the
average voltage that will be applied to
them in this amplifier. In fact, every
component will stand an overload of 30
or 40 per cent.

When using over ;oo volts, several
precautions have to be taken to prevent
any flash-over to the chassis. As an
example of what I mean, the lead-out
wires from the mains transformer come
through the chassis. Even though you
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Amplifier : :

CHASSIS.

1—Aluminium, 20X 10X 5} ins. (Peto-
Scott.)

CONDENSERS, FIXED,

1—.05-mfd., type By70. (Dubilier.)

1—.0002-mfd., type 670. (Dubilier.)

1—.1-mfd., type B770. (Dubilier.)

2—a25-mfd., type 3001. (Dubilier.)

2—s0-mfd., type 3003. (Dubilier.)

3—4-mfd., type 951. (Dubilier.)

2—2-mfd., type 951. (Dubilier.)

1—8-plus-8 mtd., type BE 36z. (Du-
bilier.)

1—.02-mfd., type tubular. (Dubilier.)

CHOKE, HIGH FREQUENCY,

I—Screened choke, type H.F.P, (Wear-

e.)
CHOKES LOW-FREQUENCY.
2—Set- makers type 150 milliamperes.
(Savage.)
1—Set-makers’ type 30 milllamperes.
(Savage.)
HOLDER, FUSE.
1—Twin holder, type F1o. (Bulgin.)
HOLDERS, VALVE,
s5—s-pin chassis type. (Ferranti.)
1—Johnson s50-watt Isolantite power
socket. (Lyons.)
INTERFERENCE SUPPRESSOR.
1—type 1118, (Belling-Lee.}
METERS. X
1—o/1 milliampere, type 27F. (Ferranti.}
1—o/150 milliampere, type 4F. (Fer-
ranti.)
TERMINALS.
4—Insulated type B, marked 2z input,
L.S. plus, L.S, — (Belling-Lee.)
RESISTANCES, FIXED. .
2—1,000-0hm, 1-watt, type. (Franklin.)
1—250,000-0hm, 1-watt, type. (Franklin.)

COMPONENTS FOR 18-WATT AMPLIFIER.

RESISTANCES, FIXED (Continued).

1-—30,000-ohm, 1-watt, type. (Franklin.)
1—1I0,000-0hm, x-watt, type. (Franklin.)
1—50-chm ohmite, 1.5-watt, type. (Gra-

ham Farish.)

2—50,000-0hm, 3-watt, type. {(Erie.)
1—-30,000-0hm, 3-watt, type. (Erie.)
1—100,000-0hm, 3-watt, type. (Erie.)

1—80,000-ohm 3-watt,
1—750-ohm type PRg4.

type. (Erie.)
Bulgin.)

RESISTANCES, VARIABLE.
1—500,000-0chm potentiometer. (Erie.)
1—235,000-ohm potentiometer. (Erie.)

TRANSFORMER, LOW FRE-

QUENCY.
1—I1-1.75, type AF7.

(Ferranti.)

TRANSFORMER, MAINS,
1—type Tr125. (Vortexion.)

PICK-UP,

1—Piezo Electric. (Rothermel.)

VALVES.

1—ES75H with carbon anode. (Mazda.)
1—4IMHL met, (Cossor.)

1—ML4. (Marconi.)
2—MU1. (Mazda.)
1—DSL/1. (Mazda.)
SUNDRIES.

1—dial light, type Dg.

{Bulgin.)

5 dozen locking washers. (Bulgin.}
6—%-in. bushes, (Bulgin.)

1—6-volt bulb. (Bul,

gin.)

6 dozen 6BA nuts and bolts. {Peto-

Scott.)

2,000 volt tested sleeving. (Goltone.)
18-gauge tinned copper wire. (Goltone.)
4—2BA nuts with bolts. (Peto-Scott.)

A complete kit of parts can be obtained

from Peto-Scott,

Ltd.
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use a hole of about half an inch dia-
meter, the high-tension wires will flash
over to the chassis. To obviate this,

these holes must be bushed with ebonite
and care should be taken to see that the
high-potential wires are kept clear from
the chassis.

An underside view of the chassis showing how most of the heavy
components are bolted 1o the rear side.

In series with the anodes of the recti-
fying valves is a twin fuse holder.
You will find it a distinct advantage to
suspend this fuse holder in the wiring
and not to bolt it in the chassis. The
first time that the amplifier was tested
there was an immediate short-circuit
owing to one side of the fuse flashing
over to the chassis, via onhe of the fixing
bolts. It is essential that every nut
should be kept in place by means of a
shakeproof washer. If you do not do
this, after the amplifier has been in use
for a few weeks all the nuts come loose.

Hum is negligible, but only if you
use the amplifier in a sensible way.
The pick-up leads must be screened,
earthed and be relatively short, while
the loud-speaker leads must be kept
away from the grid side of the amplifier.

If you intend to amplify the output
from a radio receiver then independent
earths must be used for both units.
When used as a modulator for a trans-
mitting circuit a single lead from the
positive side of the output stage has to
be taken to the oscillator, again
through a screened earth lead.

Simple
Assembly

Construction should not present any
difficulties.  The chassis is of heavy-
gauge aluminium and even the largest
holes, for the valve holders, can be cut
out by means of a woodworker’s brace
and a 1i-in. centre bit. With the ex-
ception of four, all of the fixing bolts
are 6BA.

It is advisable to wire up the valve
holders before the low-frequency chokes
and the 8-plus-8 decoupling condenser
are mounted.

Remember to mount the AF7 low-
frequency transformer before the
power-type valve holder, otherwise as
the valve holder is directly above the

(Continted at foot of nexct page.)
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Directional Aerials for Short-wave
Transmission and Reception

From Lloyd G. Morse, WICAA, Boston, Mass.

Here are some interesting details about special aerials used in America by go-ahead amateurs.

These details

were part of a letter received from W1CAA telling us how he makes sure of his long-distance contacts

directive or beam aerials on the

higher frequencies have resulted in
some useful data being obtained. An
aerial that will appeal to many listen-
ing stations is the twin flat top arrange-
ment shown in Fig. 1.

How many readers have found that
by using two aerials placed at an angle
to one another the amount of fading is
decreased ?

Both for receiving and transmitting
I suggest that two receiving aerials are

INTERESTING experiments with

e V2 WAVE
———— N PHASE<
/ H
3
DIRECTION / ]
OF
RADIATION Ve FEEDERS
600" TOTRANS.
LINE

Fig. 2.—This transmitting aerial can be used on
any wavelength. The interesting feature is the
angle of radiation.

quite effective, when the two aerials
are at right angles to one another.
You will find that when a signal re-
ceived on one aerial begins to fade it
will invariably be received at good
strength on the second aerial.

This theory works out well in nine
cases out of ten and I have proved that
it results in a much greater amount of
D.X. being worked.

Over here we are using a single-pole

double-throw switch located near the
receiver so that we can switch from one
aerial to the other with the minimum
amount of trouble. The system does
not appear to be very effective on the
broadcast bands; in fact, the higher the

EAST AND WEST

TO RECEIVER

FOR SHORT WAVE
RECEIVER

NORTH &SOUTH

Fig, 1.—One of the most interesting American

ideas for a receiving aerial. A single pole double-

pole switch is used, so either aerial can be switched
into circuit without trouble.

frequency the greater the noticeable
gain.

Now as regards transmitting aerials
there are several arrangements being
used with great success, but generally
the final array chosen depends on the
amount of room available. An aerial
we have taken from the Dutch PAOLL
is about the simplest type of radiator
that puts the signal across. You can

see from the diagram in Fig. 2z that it
consists of a 6oo-ohm transmission
line coupled to half-wave radiators.
Make particular note of the angle of
radiation, a point which you Britishers
seem to forget.

Have you ever tried the aerial shown
in Fig. 37 Here you have one live and
one dead feeder usually half wave-
length. The angle of radiation is
again an interesting point as it is
almost opposite to the half-wave
radiator.

—=—— DIRECTION OF RADIATION

/ Yo wAveE

LIVE FEEDER

T I T T T T T T T1
FEEDER TO TRANS.
Fig. 3.—With this aerial the angle of radiation is
between the two half wave radiators. The feeders
are of the conventional spaced type.

For five metres the same systems are
being used with wonderful success, but,
of course, they must be cut to the fre-
quency required. We are satisfied over
here that the aerial is go per cent. of
the station. . Fellows with ten watts
and directive aerials are doing much
better work than the big fellows with
1,000 watts and any old kind of aerial
roughly erected.

«“A Speech Amplifier with 18 Watts
Olltpllt > (Continued from proceding page.)

transformer you will have some diffi-
culty in mounting it.

The two variable resistances, one
used in the tone-correction circuit and
the other as a volume control, need not
be insulated from the chassis providing
you use the specified resistances, for
these have isolated spindles.

There are four type B Belling-Lee
terminals. These are supplied with
special insulating bushes, and, before
the amplifier is tested, try these
terminals for insulation between spindle
and case. You will notice that two of

them should show a continuous circuit,
while the remaining two should be iso-
lated.

Across the 750-ohm bias resistance for
the ESysH are two go-microfarad
electrolytic condensers. These are
joined in series so as to halve the
capacity and double the effective work-
ing voltage.

Although on the surface you might
feel that the thermal-delay switch can
be heated from any of the heater
supplies, this is not so. You might be
tempted to parallel the delay switch
with the heaters of the rectifying
valves, in which case there will be a
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short-circuit across the H.T. The
delay switch must be in parallel with
the two IDH low-frequency amplifiers.

A final word on the operation of the
ES7sH. It should he of the carbon-
anode type, in which case it will keep
perfectly cool, but if you are using one
having a molybdenum anode this will
be comparatively hot and the anode
will go cherry red. You must make
sure that the anode current does not
rise above 75 milliamps. You can con-
trol this by merely varying the value
of the bias resistance. The resistance
specified is supplied with an adjustable
clip.
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PICTURE UNITS, SCANNING LINES
AND FREQUENCIES

SOME BRIEF NOTES EXPLAINING THE REQUIREMENTS OF
HIGH-DEFINITION TELEVISION.

WO hundred and forty lines—
T twenty-five pictures per second,
are two of the standards laid
down for television by the Television
Committee—that is to say, eight
times the number of lines and twice
as many pictures per second than the
present 3o-line low-definition tele-
vision broadcast. Some people think
this is too much of a jump into the
future; they say a hundred and
eighty perhaps, but the extra sixty
they never considered—quite forget-
ting that in the television laboratories
the world over goo-line pictures are
being experimented with,
Obviously, the more advanced low-
definition television experimenter has
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Fig. 1.—Diagram showing the unit area of the
4 X 3 pictare.

M—————————4UnMTS

got to turn to and handle something
rather different. The mechanical
scanner seems about to give way to
the cathode-ray tube.

Picture
Shape

Other standards for the new ser-
vice, such as shape of picture, hori-
zontal or vertical scanning, and
methods of synchronising, have not
been published.  The shape of the
picture will undoubtedly be the same
as the cinema picture, namely, four
units wide and three units high. This
3:4 ratio is that of the old silent films;
the advent of ‘‘ talkies »’ produced a
more square picture, which has
again given place to the original 3:4
picture. There is also little doubt

that horizontal scanning will be em-
ployed, for two reasons. First, more
definition is transmitted for a given
number of lines if the spot traverses
along the greatest dimension, and
secondly, it is very much easier to
televise cinema films with horizontal
scanning, than with vertical scanning.

It is interesting to note that
though most high-definition pictures
from the living object are produced
by electronic devices, that those from
films use mechanical ones, and in this
respect the writer suggests that it is
perhaps not impossible to use a sort
of converse arrangement at the re-
ceiving end—anyway mechanical tele-
visionists can turn it over in their
minds.

High-definition
Frequencies

Now let us see what frequency
band this new service is likely to re-
quire, assuming a 3:4 picture hori-
zontally scanned. Such a picture
will have 240 elements along CO,

Fig. 1, and — x 240 = 320 elements

3
along AB, that is to say, the scan-

As to the actual maximum fre-
quency required for satisfactory re-
sults in a television picture, various
workers are not quite in agreement.
Some say the first zero frequency,
others half that amount. The first
zero frequency is given by the num-
ber of picture elements in the width
and height of the scanned area by the
pictures per second. For example:
240 x 320 X 25 = 1,920,000 for the
probable picture of the new service,
as against 30 x 70 x 12.5 = 26,250
of the present picture radiated.

Actually the first zero frequency
never exists as a fundamental. In
low-definition television it has always
been considered desirable to use up
to the first zero frequency. Pictures
so produced always have better defi-
nition in one direction, that of spot
traverse, than the other, so much so
in fact that the writer has heard it
criticised as a form of distortion,
though on the other hand reduce the
frequency band to half the zero fre-
quency and the resulting picture
noticeably looses crispness.

With high-definition, however, it
does not appear to be so important
and most workers work to half the
zero frequency. The reason for this

Lines. Pictures Picture Izlforﬁgnf S | Total No. of | Maximum Ag});(:f;.

per sec. shape. line. elements. frequency. frequency.
120 25 5:6 144 17,280 216,000 220 kc.
120 25 3:4 160 19,200 240,000 240 kc.
180 25 5:6 216 38,880 486,000 490 kc.
180 25 3:4 240 43,200 540,000 540 kc.
240 25 5:6 288 69,120 814,000 820 kc.
240 25 3:4 320 76,800 960,000 1,000 kc.

lines? X width X pictures per second

heightX 2

=maximum frequency.

Fig. 2.—Table showing the frequencies required for various scanning line frequencies.

ning spot area is contained 76,800
times in the area scanned, which is
36.6 times more than in the present
3o-line picture. Therefore the defi-
nition will be some 36 times
better than at present, provided
every link in the chain is at the same
degree of ‘‘ goodness.””  Had the
same picture shape as at present used
on 30 lines been retained the improve-
ment would have been 64 times.
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is really quite obvious. In low-defi-
nition an area 1/1,000 of the whole
area of view is about all you can ex-
pect to see reproduced, while in high-
definition about 1/36,000 will be the
limit, which will be sufficient for
most purposes one would imagine for
viewing by a television link.

For example, 13 lines of TELEVISION
AND SHORT-WAVE WORLD print would

(Continned at foot of nexct page.)
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A Test of
The 1-V-1
Band-Spread
Short-wave
Receiver

B.R.S. 1374, Jack Wilson the Secretary of the Wishaw and District Radio Society, has tested our Band-

spread Recetver described last month. He comments on the exceptional performance on the 20-metre band.

the performance of the 1-V-1

Band-Spread Short Waver, 1
would like to congratulate Mr. Jowers
on giving something worth while for
the needs of the short-wave enthusijast.
This is a receiver capable of providing
world-wide reception and being very
simple to operate is free from the usual
run of snags one generally encounters
in a short-wave receiver.

One point worthy of note is that
whatever adjustment is required on the
aerial series condenser, no variation of
the reading of the tuning condensers
take place. This enables one to have
the dial readings taken and the set
permantly graphed out, and is a great
advantage. The set was also very
stable and free from hand capacity
effects on all three aerial systems which
I used, viz., 4o-ft. high 66-ft. Hertz
with Eddystone crossfeeder blocks, 30-
ft. high 33-ft. Hertz with doublet and an
inverted L type 66-ft. long.

I took a rough plot of the dial read-
ings, and with the band spreader set at
go degrees the following wavebands
were found :—

BEFORE giving a brief outline on

Degrees on

Coil No.  Metres. tuning condenser.
1 25 85
I 20 42
1 19 30
2 50 150
2 40 100
2 31 12
3 8o 100
3 75 8o
4 8o 30
4 160 100

On trying out the receiver my ex-
pectations were exceeded, the band
spreading being easily one of the finest
points I have discovered.  Operation
is smooth and silent.  The all-metal

cabinet, while adding to appearance,
assists in cutting out local interference.
This cabinet, although compact, houses
the L.T. and H.T. batteries. The H.T.
battery, by the way, only gave a read-
ing of 110 volts.

On Saturday afternoon, the gth in-
stant, on my invitation, some members
of Wishaw and District Radio Society,

which included G2DI, called and

G.M.T. Station. M/e. } R.
00.30 GsVI. 3.5 8
00.35 PAOHT 3.5 6
10.15 PAOUV 7 6
10.20 PAODK 7 7
10.24 F8WY 7 6
10.30 GsPP 7 7
10.35 G5KA 7 4
10.45 G2XO0 7 8
10.50 GzMV 7 8

13.00 W8GYY 14 4
13.05 K4SA 14 5

13.10 WICRW 14 5
13.45 WQP 13 8

14.45 W3BPP 14 5

14.50 W2G00Q 14 6
15.55 W3MD 14 5

16.00 WiIGPE 14 8

16.15 WiIAHI I4 8

16,25 W3TV I4 4
19.15 W2ADE 14 4
19.17 CTiBY 14 7
19.20 W2DC 14 8
19.30 W2EDW 14 6
19.45 K48A 14 7
19.50 W2ZC 14 7
19.55 W3MD 14 6
20.05 K4SA 14 8

20.20 K4SA 14 8

20.21 WiCMD 14 4
21.45 GzMG 14 7
21.50 K48A7? I4 I

23.25 VEIEI . 6

23.30 G6LL 22 47
23.32 G5VL 3.5 718
23.33 PAOGA .. 3.5 8/9
23.40 PAOPCM .. 3.5 8/9

heard the 1-V-1. The 1g-metre broad-
cast and 20-metre amateur bands were
explored and some very fine American
transmissions were heard up to 18.00
G.M.T. All agreed that it was truly
a very fine set and, given good condi-
tions, would pull in anything.

My log, which is all telephony
stations, covers various times on Sun-
day and does not include the many
broadcast stations which I heard. At
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15.15 G.M.T. T went over to the 31-
metre band and found VKzME Sydney
coming in a nice R7. He was playing
gramophone records.

At 21.45 G.M.T. I tried the zo-metre
band and all was dead, except for a
very weak carrier which was just on
K4SA’s frequency. I turned the band-
spreader a few degrees and against the
very silent background I heard a strong
carricr and an announcement: ‘¢ This
is G2MG testing,” he was R7 and a
perfect signal.

“ Picture Units, Scanning Lines and

Frequencies ™’
(Continued from preceding page.)

fit into a 3:4 ratio picture, which
would allow over g lines per row of
type, which would be ample for re-
production.

Fig. 2 is a table, which shows the

© maximum frequency for 120, 180 and
240-line pictures of 3:4 and 5:6 pic-

ture-shape, horizontally scanned. The
maximum frequency being based on
half the first zero frequency. Such
a frequency standard is set by a scene
composed of alternate black and
white vertical lines each one spot’s
width. Similar black and white hori-
zontal lines might, however, not be
reproduced at all, if it should so hap-
pen that the spot travelled along half
of one and half of the other; in
this case the receiver screen would
go to a uniform tone between maxi-
mum and minimum intensity. This,
of course, would be true of any num-
ber of scanning lines and maximum
frequencies, so even with super high-
definition, certain ‘‘ scanning distor-
tion ”” must take place.  But who
wants to televise horizontal black and
white lines of one spot width?
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Matched-impedance FKFeeders

By Malcolm Harwvey.

This method of coupling the transmitter to the feeders is generally used in America. Amateurs in this country

ANY short-wave amateurs are

I\/I experimenting with the matched-

impedance arrangements, as
shown in the diagram, and in some
cases have met with marked success.
It will be seen from the circuit that the
arrangement consists of a completely
tuned aerial system which is indirectly
coupled to the tank coil.

In one instance where I saw the
arrangement demonstrated there was a
marked increase in radiation on both
the 3.5 and 1.7 mc. bands. On the top
band radiation increased from .5A to
.8A, quite a healthy increase.

Radiation w.
Feeder Current

In talking of radiation I am rather
misleading you for aerial current was
really meant, a very different matter.
Even so, the station in question is re-
ceiving reports showing that the signals

have received the idea with mixed feelings.

are getting out with an increase in
strength of up to 20 per cent.

The tapped inductances in series
with the feeders are easily made up on
in. formers with 16 gauge wire

0003

A matched-impedance feeder circuit.

Here are the turns for the various |

bands :—
160 metres 30 turns,
8o metres 20 turns.
40 metres 15 turns.

\ 10 metres

20 metres 10 turns.

5 turns.

One big point in favour of matched
impedance, not counting the almost
| certain increase in radiation, is the
' claim that interference to B.C.L.’s is
greatly decreased.

sUK tells me that his broadcast
receiver working in a room below the

| transmitter is not affected by key clicks.

The arrangement is quite easy to
operate.  The tank coil should be
tuned to give maximum dip with the
feeders removed.  Next, connect the

\the feeders when the current in the
‘tank coil will rise and must be cor-

rected by tuning the .coo3 mfd. con-
: denser across the feeders.

All that is left to do is to adjust the
tapping on the inductances in series
with the feeders and tune the aerial
series condensers to give maximum
radiation.

suppressor Grid Modulation

E have been hearing quite a lot

\x; lately about the wonderful

characteristics of the Raytheon
RK-20 R.F. power pentode. Although
there are very few of these valves in
use in this country they are in use in
G5UK’s new rig and are giving excel-
lent results.

In this new transmitter G5UK has
suppressive-grid-modulation using two
of these RK-20’s in push-pull. The
first QSO was with Spain and Algiers
on 7-megacycles Rg phone.

The RK-zo is of the filament type
R.F. pentode for use as a suppresser
grid-modulated-oscillator or R.F.
amplifier. Owing to the low control
grid-plate capacitance it is possible to
use a plate load circuit tuned to the
fundamental in crystal or electron-
coupled oscillator circuits, such as the
Tri-Tet.

Using crystal control, so watts R.F.
can be taken from the plate-load circuit
without overloading the crystal. The
great advantage is that only 1-watt
R.F. is required for excitation of the
RK-20 operating as an R.F. amplifier
and less than 1-watt low-frequency
input is sufficient for 100 per cent.
modulation using the suppresser-grid
method.

These valves are supplied with five-
pin bases and a top cap, this being the
anode connection. The overall height
from pins to cap is 8} inches with a
maximum diameter of 2 1/16 inches.

The general characteristics are

approximately as follows:
Filament voltage, 7.5 volts.
Filament current, 3 amperes.
Anode current, 28 milliamperes.
A.C. resistance, 500,000 ohms.

Amplification
factor, 1,500
Grid to plate trans-
conductance, 3,000 micro-ohms.

When wused as a radio-frequency
power amplifier, class-B or suppresser-
grid modulated amplifier or oscillator,
the maximum anode potential is 1,250
volts with a maximum screen potential
of 300 volts, This gives an anode
current of 65 milliamperes with a
maximum anode dissipation of 35 watts.

The maximum radio-frequency grid
current is 5 amperes.

Other details which are worth noting
are that the carrier output is 16.5 watts
while the peak power output is 66
watts.  The peak low-frequency volt-
age for 100 per cent. modulation is go
volts.

In operation either as an oscillator
or a radio-frequency amplifier the
circuit has to be adjusted so as to give
the lowest D.C. current possible with
sufficient excitation to provide the rated
output. Usually, a value of between
t and 10 milliamperes will give
maximum power output with highest
screened grid efficiency.

In Fig. 1 you will see just how these
RK-20’s are used. This is the circuit
at present in use at ;UK.

70 MODULATOR
NEC. \o‘——
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The best way to use the RK20's is in push-pull. GsUK suggests this arraugement which be has

found to be especially good.
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K R
% FOR THE BEGINNER
!
ol gbﬂ
« THE BASIC PRINCIPLES :
r:%u "%“
b4 b4
OF TELEVISION i
:%e 3
P s
g:% AS EXPLAINED IN THE TELEVISION COMMITTEE’'S REPORT e
L4 e
& As a preliminary to the Television Committee’s Report a simple outline of television go‘;
;"oz principles was given. This was a clear exposition of the art as it is to-day and we she
e reproduce it almost verbatim below. The diagrams shown are our own and have s
;%; been included with the object of making the explanation more easily understood. gjog
ffj ELEVISION may be defined How the Picture the subject is varied in a definite f{f
= Tas the transmission by telegraphy ;s Built up path so tha; the whole of the subject
z and reproduction in transitory Thus all vision is of a granular % covered in a period whzqh should L
3 visible form of images of objects in  grure as is also pictorial repro- be less than the time of persistence of L
;&; movement or at rest. The equipment g, tion ~and, in order to transmit VSO The path of selection is ;%‘é
%}, uftllzsetti.us?a‘lzlrj:dcorel;éi;sr?c]‘aclorz?)z;:rt(z;;z; pictures or images over electric cir- usually a series of horizontal or ggg
xg 0F optica 1 US eyits, a suitable granular structure is o
& which at the transmitting or *“ pick ,qont0d. the relative brilliancy of _T”T,mll’i:"",: CloHT SpOT e
s up " end of the system convert the ou.p arain or elementary area of the ';;”Hl i) e
f"}‘é image of the ol?]ef;t mtob'elec.trlc picture being transmitted telegraphic- : };}g
sg currents, and of similar combinations ally to the distant point, where by '! she
- suitable means an equivalent brilliancy || 1
X REVOLVING PERFORATED SCREEN> s given to a corresponding area on the || 7;%@
s 4] PHOTO N receiving screen. 1l =
0 CELL perd . . =
8¢ e transmission of the relative | ' 3%
5 ' brilliancy of each grain or elementary 1! M LS
T%f m area of the picture must be effected in | Lu X “;f!
‘r*%\‘i l - some ordered sequence, and the pro- RANSGMTR Ef:
7;{-4 LENS cess by which this is achieved 1S  This diagram shows that it is" essontial 7;%%’
§%€ termed ** scanning.” The usual that the spot position at the receiver corres- 3 E‘%ﬁ
};%ﬁ PROJECTOR method employed is to allow light ) Dponds with that at the transmitter. W= }éf
% LAMP SEmG from a selected area of the subject : : B
ggg PARTITION TELEVISED . device k vertical parallel lines, and tﬁe process ‘;{;
" Lo . to impinge on a device KNOWN as @ somewhat resembles the action of the
28 This diagram shows thelelements of spor-  photo-electric cell, which delivers an p : di o
N light scanning at the transmitter in its lectrical tional to th uman eye n reaaing a page Of &
e simplest form. electrical output proportional to the printed matter, letter by letter and <
5 o - light stimulation it receives. ThiS [ine by line, 7
s at the receiving end of the system electrical output, after amplification, A" further refinement consists in e
S which resolve the electric currents into IS used to control the output of a radio making the path of selection run first sy
;,3>§ vistble forms. .o y B along every alternate line and then, ;‘%
g}g When an object is viewed by direct as a second process, along the lines ;‘%
sk vision, light reflected from the object omitted in the first process. This is <,§°§
ste under observation impinges on the eye known as interlaced scanning, and it ,’;}g
¢ and is focused by the lens on to the appears to be successful in reducing
S retina where it stimulates nerve cells. “ flicker.” sk
.;’g Each cell communicates with the At the receiver, the radio signal is §3§
%ﬁ brain, and the sensation of sight and detected and amplified by methods r;’g
73": the perception of any scene result from similar to those used for radio- :}4
3 the relative stimulation applied to the telephony. The electrical signal from .‘f
5 brain by the cells in the retina. As the receiver thus resembles the signal 3
‘é%ﬁ the light-sensitive cells of the retina Y from the photo-electric cell or cells B‘f!
K have finite dimensions, details in an at the transmitter, and is used to ¥
54;‘1 object which produce an image on the control the brilliancy of illumination 3%
?f retina smaller than a single cell of an elementary area of the screen T:‘f
%% cannot  be individually perceived. on which the received picture is to be ;ﬁ
%% The eye, therefore, really sees a large transmitter by methods similar to those displayed. 3
:ﬁ nun_zber _of infinitely small objects, in use for the transmission of speech It is essential to arrange that the 3“?
= 1.vhzch in the aggregate form the and music. area illuminated on the viewing X
%= image. The position of the selected area of screen at any given instant shall %

LY
‘;}x‘a%%%‘%ﬁ%ﬁﬂﬁ%ﬁ%@%ﬂﬁ%ﬁﬁﬁ%ﬁﬁﬁ%ﬁ%ﬁ Hﬁﬁ%@%@%’%ﬁ%@%ﬁﬁﬁ%ﬁﬂﬁﬁ%ﬁﬁéi
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THE ELECTRON MULTIPLIER

NE of the difficulties in tele-
Ovision transmission is that of

obtaining  sufficient response
from the photo-cell. The amplification
which can be used following the cell
itself is limited by the incidental
noise which is set up in the valves
and the components themselves. At
a relatively early stage these .noise
currents equal the photo-cell currents
and make satisfactory working im-
possible.

To overcome this defect Farns-
worth, in America, has devised a new
form of valve called an electron mul-
tiplier.  This device has two disc
cathodes, one at each end of the tube.
In between the two is a cylindrical
anode, while around the tube is a
coil producing a magnetic field.

The operation is as follows: Light
falls on one of the cathodes which
is coated with photo-electric material.
Electrons are emitted and attracted
to the anode. The magnetic field of
the coil, however, prevents -them
from reaching the anode. It repels
them from the outside of the tube and
forces them to remain in the centre.
Consequently the electrons move to-
wards the middle of the tube with in-

D

creasing velocity, shoot right through
the anode and eventually hit the
second cathode.

Here they cause secondary emis-
sion, releasing four or five times as
many electrons and these secondary
electrons start to travel back to the
first cathode by an exactly similar
process. In turn they liberate more
electrons and the process goes on
building up in this way. The time
taken to travel across the tube is
very small so that we may have ten
successive actions in the' space of
one-ten-millionth of a second.

If with each stage we get a five-
fold increase, this corresponds to a
magnification of about 10 million. In
some of the early tubes the current
obtained was so large that the elec-
trodes burnt out!

The action is usually assisted by
connecting an oscillatory circuit
across the two cathodes. This is
tuned to about 50 megacycles and the
effect is to aid the oscillating action
of the electrons inside’ the tube. The
cathodes are of special material de-
signed to emit secondary electrons
very easily.
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a}; reasonably close to and at a moderate- e
se ly constant distance from the scene to ;}g
s be televised, It is probable that she
e satisfactory reproduction could, even ;};
3 at this stage of development, be ;&g
s obtained of such scenes as a procession, }\:og
s @ l_awn-tenms match, or the actual ke
s finish of a horse race, though the ;;tg
g transmission of a view of the whole %
gy course of a race, a cricket match, or s
% ¢ footbal{ match, would present much s
§§ greater difficulty. g,x%g

;4
2% Frequencies for ;{%
2 High-definition M
-4 . .\ 2K
e For high degrees of definition and e
e picture frequency, very high modul_a- ;og
g tion frequencies are required, which A special type of catbods-ray tube—the Toonoscope—which has a special she
s In practice can only be handled by mozaic screen. This tube is used for direct scanning at the transmiiting g"%
B radio transmitters working on ultra- end in some systems of transmission. ;3;
% short waves, the effective range of fluorescence at the end of the tube. A flow of electrons, and the point of e
% which is much more restricted than stream of electrons (particles of nega- impact can be changed by deflecting s
o the range of the medium waves used tive electricity) is projected along the the jet by means of electric or magnetic e
3 for ordinary sound broadpastmg._ . tube, and impinges on a coating of forces. The jet is modulated or con- e
B _For the reception of high-definition fluorescent material at the end of the trolled in amount by the received .
g Ppictures the cathode-ray tube is now tube, the impact of the electrons on signal, and suitable electrical circuits s
s usually gmplqyed. The cathode-ray the fluorescent material causing illu- are provided to move tfze point of e
e tube receiver involves no moving parts, mination. The amount of illumina- impact in exact synchronism with the s
s and the picture is presented as a tion can be controlled by varying the transmitter. g
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Television, To-day and To-morrow,
by Sydney A. Moscley and H. J. Bar-
ton Chapple. Price 7s. 6d. net (Sir
Isaac Pitman and Sons, Ltd.). The
fourth edition of this interesting book
brings the reader right up to date re-
garding current television practice.
All angles are simply dealt with in-
cluding vision receivers of the disc,
mirror-drum, and cathode-ray types.
Several interesting chapters are de-
voted to ultra-short wave activities
which are particularly interesting in
view of the current trend of design.

One cannot realise how much tele-
vision has progressed since the early
days of the original Baird transmis-
sions from Long Acre until the first
chapters have been read. Much
space has been devoted to the disc
receiver, which is still being used for
low-definition work.  The beginner
will be able to obtain valuable infor-
mation on the fundamental principles
of disc reception and will be able to
gauge the advantages of the various
systems.

There are 208 pages fully illus-
trated so the amateur will be able to
grasp a working knowledge of how to
construct or operate simple television
equipment,
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Interference-reducing Aerials

By G. V. Colle.

The growing use of short-wave receivers and the lack of legislation to prevent the generation of electrical inter-

ference makes the use of special aerials almost essential.

F local electrical devices radiate

interfering H.F. waves more power-

ful than the prevailing static level,
this static is received and little or
nothing of the weak transmission. In
consequence, the horizontal section of
the aerial must be erected where pos-
sible above the level of surrounding
objects, which means in effect a height
of 20 to 3o feet above the roof level.
It is certain that very few listeners
provide such an efficient aerial unless
absolutely forced to by interferences.

Applying the principles to short-
wave reception, a feature of most of
the systems now in force is to provide
one or more single-wire aerials having
natural wavelengths resonant about
the middle of each band to be covered,
and joining them together with a low-
loss twisted or cross-over downlead
(unscreened) of considerable length, so
that the horizontal sections can be
erected as high as possible and as far
away from the source of interference
and buildings as space will permit.
Other systems make use of two equal

practical manner.

acrials also resonant in the range of
frequencies covered, the long downleads
(the inevitable result of raising the
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METHOD OF SECURING CAGE FLAT-TOP
TO AERIAL SPREADERS ; SPACED
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This type of aerial with a transposed down lead is
very effective in reducing heavy locally-generated
static.  The Joss in signal strength is slight.

horizontal sections) do not cause exces-
sive losses.

These short-wave aerials give sur-
prisingly good results as regards signal

horizontal aerials separated electri-| strength, but it is suggested here that
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The inverted V-type of
aerial in addition to reduc-
ing noise-level acts, to a
certain extent, as a direc-
tional aerial. In this way
maximum Strength can be
obtained from any desired
locality.

SSOVER
ULATOR

cally but joined by insulators as a
single length; the downleads are taken
from the ends nearest the centre and
twisted together or the now well-
known cross-over insulators are em-
ployed..

Tuned

Aerials

Although various claims are made as
to the ultimate effects, yet the fact
remains that in all cases the aerials
are so arranged as to provide the
double downlead which, it is claimed,
cancels out the interfering waves

which impinge on it. By making the

the static-eliminating downleads are
only effective if the interference is not
too close and also provided the coup-
ling to the aerial coil, via a small
coupling winding connected to the
ends of the transposed or twisted down-
lead, is purely inductive and in no
sense capacitative.

Where the two aerials are unequal,
and especially a single aerial with
twisted downleads (one end being un-
connected) is employed, some means of
balancing the system must be effected.
In such instances it is not uncommon
to find small value resistances 40 to 100
ohms in series with the coupling coil.
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The different systems are discussed in this article in a

Some makers employ a receiver
impedance matching device, consisting
of primary and secondary aperiodic
windings, partly to match the aerial
system to the receiver and partly to
avoid the possibility of the user spoil-
ing the effect by a capacitative coup-
ling. The latter objective is achieved
by inserting an earthed metallic shield
between the windings on the impedance
matching device.

According to the propounded theory
of such a transformer, in-phase signals
are eliminated, while out-of-phase
signals are passed. In-phase denotes
that the voltages of the two sides of
the downleads go positive together and
then negative together, corresponding
to the interfering currents which are a
direct pick up on both downleads.
Such currents do not produce potential
in the primary but are passed on to the
grid of the valve only, where capacity
exists.

Out-of-phase signals, corresponding
to the aerial pick up are those causing
one downlead to go negative when the
other goes positive and vice versa, the
alternating current then producing a
primary current. For medium- and
long-wave reception the transformer is
short-circuited, which, of course, no
longer renders the system static-free.

Use Transposed

Downleads

It is not claimed that the aerial and
downlead system are static-free with-
out the screened transformer, which, if
correct, would lead one to suppose
that most claims in this respect for
transposed downleads cannot be sub-
stantiated as there is little or no
difference between the various types.
From the point of signal efficiency they
are unquestionably good.

The most effective device for aerials
operating on normal wavebands is a
low-loss 4 in. dia. screened downlead.
This screened lead will completely
eliminate most types of static picked
up in the aerial system. There is,
however, no reason to suppose that it
would be other than effective on short
wavelengths provided it is not used in
unreasonable lengths, say, in excess of
20 feet. It is known to function
effectively down to 100 metres and
obviously if it can be employed on
lower waves it renders a short-wave
aerial unnecessary.

Car ignition systems are probably the
worst offenders on short waves and

(Continued at foot of page 140.)
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REVIEWS OF THE PROGRAMMES AND RECEPTION REPORTS

‘“ Things are looking up,
Television's come to stay,
And its getting better,

Better, better every day "’

(A parody of the popular number).
Words by Eustace Robb, music by
Noel Gay, of the theme song which
has opened the programme each
Saturday since the publication of the
Television Report.

* * *

Gerald Cock, newly-appointed Tele-
vision Director, has had a remark-
ably varied experience.  When the
war interrupted his roaming, he had
been in the Western States of North
America for six years, mining in
Utah, cattle farming in California,
and for a time acting as an explosive
consultant. His travels took him
from Mexico to Alaska. In 1915, he
sailed for home and within five weeks
of landing at Liverpool was in the
front line in France as a sapper. After
the war he became director of a film
company and ten vears ago joined the
staff at Savoy Hill as assistant to

Roger Eckersley, soon becoming
Director of Outside Broadcasts.

A vigorous Englishman and a
bachelor, it was chance that sent him
overseas in the first place. Return-
ing from a city luncheon, Gerald Cock
happened to pause by the offices of a
steamship company, and when he
came out there was a ticket to New
York in his pocket. Returning to
the United States for a holiday last
year, he discovered skyscrapers along
Sunset Boulevard in Hollywood where
his ranch used to be.

Outside scenes will eventually take
an important place in television and
Gerald Cock, with initiative and in-
genuity, has already made O.B.’s
one of the most popular features of
sound broadcasting. It was he who
planned and produced the first relay
from the sound-track of a film.

* * *

For thirty months Eustace Robb
has worked enthusiastically to pro-
duce programmes of the greatest
possible interest within the limitations
of a thirty-line picture. That he has

A television star at

hanie Reita

Nugent  in her

South  Kensington
flat.
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succeeded in presenting programimes
of distinction and variety, every
looker who has followed develop-
ments will agree. Imagination, un-
remitting effort and a catholic taste
have combined to produce this result
and experience acquired in this
pioneering effort should be invaluable
in the future direction of television.
* * P

1 do not claim to have invented the
word *“ looker,”” which the Television
Committee adopts in its report. Such
a claim would be challenegd at once.
All that T did two and a half years ago
was to discard the suffix ‘*“ in *’ from
the term ‘¢ looker-in,”” which was
current at the time. This feature
started when B.B.C. television pro-
grammes began and a simple word
was needed to describe a user of a
television set. From many alterna-
tives I chose looker, and now that
the Television Committee have used
it it is certain to be standardised.
Maybe it is not the best word, but no
one has yet thought of a better. Any-
way, it is simple, descriptive and alli-
terative when used in conjunction
with listener, as it is bound to be in
the future. Of other suggestions,
viewer is a difficult word, scanner is
ambiguous, watcher is unsatisfac-
tory, and ‘¢ televisionary >’ was al-
ways a poor joke as events are prov-
ing.

3

* * *

The test cards have been used
several times during the month, not
inartistically between scenes, but for
a few minutes before close-down,
whenever programmes have run
short. Lookers find these queer de-
signs useful in adjusting their sets,
and the producer assures me that
they will be seen at short intervals.

* * *

Two new receivers will be needed
when high-definition transmissions
start, as both sound and vision will
be broadcast on ultra-short waves.
Some observers had expected a
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medium wavelengths to be used for
sound, and the addition of vision on
an ultra-short wavelength to a pro-
gramme broadcast for listeners on a
medium wavelength is a possibility
for the future which should not be
excluded. Such an arrangement has
obvious advantages, but for many
years to come any programmes on
the medium-waves must be produced
primarily for listeners. A programme
designed to please both lookers and
listeners at once would probably end
by satisfying neither.

On the ultra-short wavelengths
transmitters and receivers will be de-
veloped freed from the frequency re-
strictions of a wavelength plan and if
sets can be built to reproduce all the
overtones of a symphony orchestra,
Sir Thomas Beecham may yet be-
come a wireless fan,

% * *

I liked the unrehearsed effect in the
programme of February 13, when the
plano was pushed into the picture
from behind the curtain at the side of

the studio. Figures strayed across my
screen in an aimless way that was
quite intriguing—so demonstrating
the appeal of the unexpected.
Whether intentional or not, the lapse
was refreshing.  Cyril Smith then
appeared to give a short recital to fill
up time and I was reminded of the
early days of broadcasting when
Cecil Dixon used to play the piano in
any unexpected interval.

In the same programme La Taiga
trilled like a bird while plucking the
lyre, and Chief Os-Ke-Non-Ton ap-
peared in a most elaborate costume.
Did you spot the bears’ teeth and
ermine skins? These were visible in
my visor.

Leslie Goossens, seen before her
marriage as Leslie Burrows, gave an
excellent interpretation of the clever
‘“ rush hour > dance. Masked as an
insignificant male with a bowler hat
and attaché case, she missed train
after train in the crush and finally
expired from exhaustion.

The days of Cavaliers and their fair Ladyes portrayed by Patrora and Tules.  Flere they are showing an
c old English dance.
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A spirited song by Gerald Kassen,
as a drunken monk, was a feature of
the programme on February 6. On
the same evening Walter Gore was
seen well in a comedy dance depict-
ing the fate of men if women struck
and left their husbands to hold the
babies. He danced with several in-
fants in his arms and possibly with
tears in his eyes; but my set will not
reproduce a detail like that in a dis-
tant shot.

For his song, ‘ The Prisoners,”’
Gerald Kassen wore chains, which
were seen clearly on my screen as
thev clanked around, and Semenova,
making her first appearance, and a
charming picture, danced delicately
about the studio.

And I must just mention a remark-
able exhibition in an earlier pro-
gramme: —the ‘“ Continental "’—
which was given so adroitly by Ray
and Geoffrey Espinosa in the style of
Fred Astaire and Ginger Rogers in
the film Gay Divorce.

“Interference-reducing Aerials’’
(Continned from page 138).
generally give out vertically polarised
radiation.  The vulnerable point is
obviously the downlead so that if it can
be screened a screened downlead
should prove more satisfactory than
complicated short-wave aerial systems.
However, to make a short-wave set
completely immune to man-made static,
it should be completely enclosed in an
earthed metal box, care being taken to
keep the tuning coils small and away
from the metal so that their fields are

not affected.

H.F. Filters
Useless

Normal mains H.F. filters are use-
less, but, if already fitted, must be
augmented with heavy-duty short-wave
chokes consisting of 4 to 12 turns of
heavy gauge wire in series with each
lead from the master switch. Con-
densers are not usually necessary, but,
if used, should be of low capacity, say,
.t mfd. non-inductive and of the
requisite working voltage.

Television for the Amateur Con-
structor, by H. J. Barton Chapple,
Wh.Sch., B.Sc.(Hons.), A.C.G.I.,
D.I.C., AM.ILE.E. (Sir Isaac Pit-
man and Sons, Ltd., price 125, 6d.).
The home constructor with little
knowledge of the principles of tele-
vision receiver construction and
operation will be well-advised to con-
sider this work of Mr. Barton
Chapple.  Starting off in simple
manner it goes on to deal very fully
with all aspects of television. ‘
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CATHODE-RAY TUBE EQUIPMENT

This article is one of a series which provides a complete guide for the amateur television experimenter.
The information given will cover every phase of television.

ITH ¢he advent of high-defi-
,\x; nition television, every experi-
menter should invest in a

cathode-ray tube. The cost is, unfor-
tunately, still high, but there is no

Fig. 2.—Front view of an experimental cathods-ray
tube equipment adapted for ielevision and varions
radio measurements. The rack is on the * upit >

principle.

piece of apparatus which will be
found so useful in the laboratory or
so adaptable for measurements or
television reproduction on any num-
ber of lines. In order to make the
fullest use of the tube it should be
designed to be available for any mea-
surement or for television with the
minimam of trouble in changing con-
nections. For this reason, some of
the associated equipment described
in this article is duplicated with
minor alterations.  This may seem
extravagant, but is of great conveni-
ence in practice and reduces the pos-
sibility of mistakes that may occur
when the apparatus is being re-wired
for a different purpose.

It is not proposed to give a list of
all the uses to which the tube may be
put—it would take a page at least!
Some of these were outlined in the
October issue, 1934, on p. 447, and

others will be mentioned later in this
series of articles under the appropri-
ate subject. In the meantime the
apparatus may be designed to be as
flexible as possible, and to permit of
the following measurements to be
taken when desired -

(1) Peak value of A.C. volts with
calibration.

Ordinary audio-frequency

waveform observations.

Phase displacement in A.F.

circuits.

{4) Frequency measurement.

(5) Television reproduction at any
definition standard.

Since all these are to be done with
the minimum of trouble in changing
connectinns it is essential to provide

‘“ exchange board ’ for the con-

(3
)

an
nections to the tube, and make these
with flexible links between terminals
on the front of the board. Such a
panel is shown in the diagram of Fig.
1 and forms the lower panel on the
complete rack shown in the photo-
graph of Fig. 2.

The circuits illustrated are intended
for use with a high-vacuum tube as
it is certain that this will supersede
the gas-focused type before very long.
The accuracy obtainable with the
high-vacuum tube is greater, and al-
though the voltage required to oper-
ate it is higher, it is definitely of

advantage in high-definition and
radio-frequency work.

Exciter

Unit

Commencing with the exciter unit,
this is at the top left of the rack, and

is reproduced for convenience in Fig.
3. A layout is not given here, since
the assembly is straightforward, but
the principal sizes are: Baseboard
10 ins. square, panel 1o ins. wide by
6 ins. deep. This will be found
roomy enough to accommodate the
mains H.T. transformer and oil-filled
condensers. The meter on the front
was a Weston model o-1.5 amps. A
meter in the cathode circuit of the
tube is not absolutely essential, but
is very desirable if the life of the tube
is to be considered, as it precludes
the risk of overrunning. The con-
trols on the front of the panel are:
first accelerator, cathode, and shield,
with switches for the cathode and
mains.

At the back of the baseboard is
mounted a terminal strip having the
following connection points: L.T.+
and — for the cathode; two terminals
in the shield circuit of the tube for
introducing modulation, and a ter-
minal connectad to the H.T. max.,
for earthing purposes. These are all
shown in the diagram of Fig. 3. Con-
nection to the mains transformer is
made by a Belling-Lee twin fuse plug
and socket mounted on the left of the
baseboard.

Current
Supplies

Next to the exciter unit on the top
row is a calibration and general
““ handy ’’ unit for supplying D.C. or
A.C. of low voltage.

The diagram of this is shown in
Fig. 4, and it will be seen that the

Fig. 1.—Layont of “exchange panel”

for making connections to the tube.

The use of the various terminals is
shown in the texct.

supply to the rectifier anodes is
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has a circuit similar to that given in
last month’s issue in connection with
the simplest cathode-ray receiver. It
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tapped off to a high-resistance poten-
tiometer which provides some 150
volts A.C. on the terminals marked.



TELEYISION

AND
SHORT-WAVE WORLD

HOW YOU CAN

EXPERIMENT WITH

MARCH, 1935

CATHODE RAYS

Fig. 7.—Back view of the complete rack showing the

H.T. supply for the time base in its case at the

bottom of the rack. The relays for the time bases
are also clearly seen.

The rectified D.C. is brought out to
a separate pair of terminals at the
right of the panel, and is available

Across the A.C. terminals is con-
nected a resistance and condenser
with their junction brought out to a
terminal marked C.T. (centre tap).
The potential across the top terminal
and the tap differs in phase by go°
from that between the tap and the
lower terminal, and if the deflector
plates of the tube are connected
across the three terminals the beam
will trace a circular path.

Strictly speaking, the trace will
only be a perfect circle if the imped-
ance of the condenser C is made equal
to the resistance at the frequency of
the supply. For 30,000 ohms, there-
fore, the value of capacity should be
.063 mfd., but o.r is the nearest
practical size. The figure on the
screen can then be altered by varying
the resistance. The elliptical figure
produced by this method is of use in
checking Jow-frequency oscillators,
particularly if the frequency of the
supply mains is controlled.  Further
details of its use will be given when
the question of beat-frequency oscil-
lators is discussed.

The

Time-Bases
For experimental television work

Fig. 3(left.)—Exciter
circait - for the bhigh
vacunm tube using the
new Ediswan M.U.1.
rectifier.

Fig. 6 (right). —
Dimensions of the rack
t0 hold the panels de-

scribed in the article.
The ebonite panels can
be supported by thin
Jfillets  tacked on  the
inner rim of the cross
battens.

for connection to a potentiometer for
calibration of the tube deflections.

a double time-base is provided on the
lines of that described in the issue for

May, 1934 (p. 219). To make the
scanning adjustments as elastic as
possible the two condenscrs in the
charging circuit (shown in the dia-
gram as o.5 and o.o1 mfd.) should
be made adjustable.  This would
mean the provision of two more knobs
on the front panel with multi-contact
switch connections, but as the panel
already has eight knobs, it is better
to fit the condensers on some form
of terminal strip with plugs to
enable them to be changed rapidly
by inserting from the side.

In passing, do not forget that
these condensers are charged to
several hundred volts when the time-
base is working, and do not attempt
to change them when the H.T. is on.

For wave-form measurements the
double time-base could be adapted by
making one or two alterations (see
the article in the October issue, p.
447), but it is more convenient to
build a separate time-base altogether,
and mount it alongside the other one
as shown. The circuit of this time-
base is different, as it employs a pen-
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Jor tube working. The centre tap gives a phase-splitting arrangement for

circular traces.

as a charging device.

142

Fig. 5.—A single time-base for medium-voltage working using a pentode

The terminals correspond to the markings on the
panel in Fig. 1.
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tode to act as a constant current
charging device. The H.T. supply
1 this case is lower, and need not ex-
ceed 350 volts. This is obtained from
a separate rectifier unit as it should
be exceptionally well-smoothed. The
range of condensers provided by the
multi-contact switch is sufficient to
give a range of sweep-frequency of
1-6,000 cycles, and the length of
travel of the beam is controlled by
the grid bias of the relay as usual.
The switch in the centre of the panel
disconnects the bias battery to save
it when the time-base is not in use.
The running down of the bias battery
is generally shown by a shortening of
the travel of the beam, and if the
spot refuses to move at all an open-
circuit in the grid of the relay, or
zero bias should be suspected.

The lower panel on which the inter-
connections between the various
pieces of apparatus are made, is cut
from a 16 in. by 7 in. ebonite panel.

The layout of the terminals is given
in the sketch of Fig. 1, and these ter-
minals are connected to the various
connecting tags at the back of the
baseboards. On the lower row is a
set of four terminals to which the de-
flector plates of the tube are joined.

Each of these terminals is con-
nected to one side of a single-pole
switch, the other side of which is con-
nected to a common earth wire run-
ning behind the panel. Thus, any
deflector plate can be disconnected
and automatically earthed by switch-

ing.

Earthing

Arrangements

Each of the time-bases has its
‘“ earth *’ terminal brought out to the
panel, and the centre earth terminal
is for connection to the earthing in
the laboratory, if mnecessary. The
The second accelerator is also brought
to the panel for earthing purposes,
and care should be taken of this ter-
minal when operating the gear, as it
is live at 2,000 volts until earthed.

On the top half of the panel, each
time-base has its deflector plate con-
nections brought to terminals which
are labelled with the plate to which

they should be connected. “‘Input’
and ‘‘output’’ terminals for the
double television time-base are also
provided, the ‘‘output” terminals
being connected to the adjacent

““ Modulation ’’ terminals when tele-

vision is being received. The
““modulation *’ terminals should al-
ways be kept short-circuited other-
wise, since the tube will be vuined if
the negative bias is removed from
the shield.

Assembly of
Units

When all the panels and compo-
nents have been assembled, they may
be fitted in the wooden rack, shown
in the sketch of Fig. 6. At the top
of the rack is a ledge for stowing
small accessories and meters. The
tube is connected to the apparatus by
means of a 5-core flexible cable, long
enough to allow of it being moved to
a convenient position a yard or so
away. For television work it is pre-
ferable to have it at least this distance
since the screen appears unpleasantly
coarse at short range, and adjust-
ments are not given their true value.
There is also the question of inter-
ference from the transformers in the
rack. The connections to the deflec-
tor plates are made by means of a
separate four-core cable, which should

be shielded.  The capacity of this
cable will not introduce serious errors
on audio-frequency working, but may
have to be considered in radio-fre-
quency. Behind the lower panel is
plenty of room for the single time-
base mains unit and the cell for oper-
ating the tube cathode. Do not for-
get that this is *‘ live ”” and keep it
clear of the rest of the connections
and from all metal parts. The cases
of transformers should be connected
to the ‘‘ earth ’’ leads on the indivi-
dual items.

I3

The above description covers equip-
ment for most of the simple uses to
which the tube may be put, but no
doubt other refinements will suggest
themselves to the experimenter as
experience is gained in handling the
tube. Before any elaborate work
is undertaken the tube should be run
on a simple wave-form from the A.C.
terminals so that the controls may be
familiarised and found in the dark, if
necessary. As certain jobs may re-
quire to be done in the dark, the
position of high-tension terminals
should be noted particularly !

FOCUSING THE CATHODE-RAY W ITH
ELECTRONIC LENSES

HE cathode-ray, consisting as
T it does of a jet of fast-moving

electrons, tends to spread, due
to the mutual repulsion between the
negatively charged particles. In the
older cathode-ray tubes which con-
tained a small quantity of gas the
beam could be brought to a focus by
varying the emission of the cathode
to suit a given gas pressure. In this
manner the beam became surrounded
by a cloud of secondary electrons,
formed by collision with the residual
gas molecules, and this negatively
charged cloud served to repel stray-
ing electrons back to the beam.

If such a tube were completely
evacuated the beam would not focus
and formed a large spot on the flu-
orescent screen. In modern vacuum
tubes a concentrating device or elec-
tronic lens is used to obtain a sharp
focus—such lenses may be either
magnetic or electrostatic.

The principle of these lenses makes
use of the fact that electrons move at
right angles to magnetic lines of
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force and along electrostatic lines of
force. A simple magnetic lens con-
sists of a coil of insulated wire wound
round the neck of the C.R. tube.
When a current flows through this
coil the magnetic lines of force exert
an inward pressure on the electrons
focusing being carried out by varying
the coil current.

The principle of the electrostatic
lens will be clearly understood from
the following. There are two acceler-
ating electrodes and the potential dif-
ference of about 1,500 volts between
them together with their construc-
tion causes a converging field to be
formed. The beam is brought to a
focus by adjusting the potential of
the first anode.

These electronic lenses are exactly
analogous to optical lenses and the
same laws hold good for both types.
The spot on the fluorescent screen is
an image of the active surface of the
cathode and the relative sizes of
image and object will be dependent
on the distances between cathode,
lens and screen.
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A Simple Radiation Meter

By Arthur Weston.

This is a simple piece of apparatus which can be made up quite easily.
or not an increase in feeder current means increased radiation.

ERY often I have been co-opera-

F\/ ting in tests to ascertain whether

or not the field strength of a
station has increased after alterations
had been made to the equipment.

In some instances it has been men-
tioned that as the feeder current had
perhaps risen from, say, .5A to 1A or
so, there should be a decided increase
in signal strength at the receiving end.

Only just recently, after the aerial
current had been almost doubled on the
8o-metre band the operator was sur-
prised to hear that the signal strength
was unaltered. There is a lot more in
radiation than obtaining the maximum
feeder current. A high current is
essential, but only if everything else
is in order.

One of the best methods of improving |

the actual aerial radiation from your
station is to have some simple means
of measuring the actual percentage
increase or decrease in the radiation
after you have made what you hope to
be improvements.

A tuned coil with a small rectifier and
either a galvo. or of1 milliampere
meter are all the components required
for this gadget.

The tuned coil can be wound on a
small 1i-in. former and should have
sufficient inductance to cover whatever

band is required. For a rectifier you
cannot do better than use the Westing-
house metal rectifier of the WX6 type

The unit consists of a tuned coil across a small
reading meter, the a.c. input to the meter being
rectified by a small Westector.  This type of instru-
ment is invaluable to the low-power transmitter,

to rectify the input to the D.C. milli-
ampere meter.

On the end of the coil wind a small
coupling coil of about six turns, join-

It will afford proof of whether

ing one end to the earthy side of the
tuning coil and the other side of the
coupling coil to a small aerial having
total length of about nine inches.

The whole unit should be boxed in
a shrouded container having the aerial
coming up through the lid, via a
bushed hole. On the front of the con-
tainer can be mounted the tuning con-
denser and dial, side by side with the
meter.

Make a few experiments with the
coupling coil so the tuning is fairly
sharp, as a finer reading can then be
obtained.  With the help of another
operator the feeder currents can be
ignored and the transmitter tuned to
give maximum radiation as measured
on the meter.

Incidentally, the best position for the
meter is on the ground beneath the
aerial, or at a short distance from it if
the tuning is too flat.

Of course, if the radiation is such
that the reading goes off the meter
scale then the unit must be positioned
further away until you obtain a more
or less centre reading on the meter.

An inexpensive meter that will do
quite well can be obtained from Sifam.
This meter is almost dead beat, but, at
the same time, is sensitive to small,
quick changes in input.

Constructing Your Own
Kixed Condensers

EVERAL times just recently I
Shave been held up with my experi-

ments through not having a small
fixed condenser handy.

Sometimes it is not convenient to
wait and so waste a whole week-end, in
which case, try making your own con-
densers or repairing some of those
which have broken down.

With large condensers of 1-mfd. or
over it is fairly simple to take them to
pieces and find the cause of the short-
circuit.  The larger 4-, 6- or 8-mfd.
are even easier for they are usually
made up in sections.

To repair such condensers all you
have to do is this. Remove the top of
the case and unsolder the connections
from the terminals at the top. With
moulded cases you will have to heat
the wax so it can run out of the bottom.
The best way to do this rather messy
job is to place the whole condenser into
a container of hot water and wait until
the wax has all run out.

You will be able to remove the con-

denser from its case without any
trouble, and then it is quite a simple
matter to unwind the foil and paper in
the section that shows a short-circuit.

When you find the point of break-
down, insert some extra dielectric in
the damaged part and re-wind. When
re-winding, make sure the material
creases in the same spot as before,
otherwise you will have to remove the
crease with a hot iron. Re-wind very
carefully and make sure the material is
very tight.

With a large condenser of high
voltage it is sometimes an advantage to
scrap the entire faulty section and re-
connect up the balance, so having a
smaller capacity condenser on which
you can rely. When the breakdown
has been overcome the condenser can
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be put back into its case and fixed in
position with more hot wax.

Constructing small fixed condensers
is a very simple matter. The required
dielectric can generally be obtained
from an old broken-down condenser of
a higher capacity. Care must be taken
ingironing out the creases and wrinkles
with a hot iron.

If you are not concerned about looks,
the condenser can be mounted between
two pieces of card and either bolted or
eyeletted between them. Interleave
mica and foil on the lines of the list
given below and you will be able to
make fixed condensers of the capacities
stated.

Number
of plates. Size of plates in cm.
2X1I. 3X1. 4X1.  4X2.
2 .0002 .0003 .0004 .0008
3 .0004 .00006 .0008 .0016
4 .0006 .000Q .00I2Z .0024
5 .0008 .0012 .0016 .0032
6 .00I  .0015 .0018 .004
7 0012 .0018 .0024 .0048
8 .0014 .0021 .0028 .0056
9 .0016 .0024 .0032 ' .0004
10 0018 .0027 .0036 .0072
I .00z .003 .004 .008
12 .0022 .0035 .0044 .0088
Mica Dielectric .002 in. thick.
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Method of Increasing Amplitude of Signals

Scanning Sound Films ::
the Cathode-ray e

Lamp

Cathode-ray Receivers
(Patent No. 420,065.)

The incoming signals are first
passed through a grid-leak rectifier
V before being applied to the inten-
sity-control ¢lectrode E of the
cathode-ray tube T. The valve V is

fier V3, the lamp N is arranged in
parallel with that valve, and in series
with an auxiliary valve V2. In ad-
dition the signal output from the first
valve V is fed directly to the output
valve V3 through a coupling conden-
ser C, whilst the valve V2 is fed

Method of increasing
amplitude  of signals.
Patent No. 420,065.

of the screen-grid type with a com-
paratively-low biasing-voltage on the
screen grid S.G. The arrangement
offsets the normal tendency of the
cathode-ray tube to *‘ blurr’ the
light-and-shade values of the darker
portions of the picture, and to accen-
tuate the high-light portions.  The
action of the valve V tends to in-
crease the amplitude of the ‘‘dark”
signals and reduce the amplitude of
the high-light signals, thus ensuring
a more uniform reproduction of the
original tone-values.—(Electric and
Musical Industries, Ltd., F. Blythen,
and ]. Hardwick.)

Television Receivers
(Patent No. 420,074.)

The impedance of the ordinary
crater type of neon lamp is of the
order of 200 ohms. In order to
““ match ”’ this with the much higher
impedance of the last valve-ampli-

with the same signals in phase-oppo-
sition through an intermediary valve
Vi, which effects the necessary
phase-reversal. @ The arrangement
prevents the distortion which nor-

Method of Matehing Valve to Neon
Television Call Signs
Preventing Distortion.

Focusing

mally arises when the load imped-
ances are not equally matched.—
(Marconi's Wireless Telegraph Co.,
Ltd., H. M. Dowsett and E. F.
Goodenough.)

Scanning Sound Films
(Patent No. 420,391.)

It is possible to scan a picture
twice in succession, say, at a line
frequency of 30, and to interleave
the two lines at the receiving end,
so as to produce substantially the
effect of 6o-line scanning. But there
is a limit to the picture-repetition fre-
quency in this case, since if it is
made too high the ‘‘ persistence '’ of
the fluorescent screen tends to pro-
duce blurring. A particular prob-
lem arises when such a system of
scanning is applied to a cinemato-
graphic ‘‘ sound ”’ film, where it is
necessary, on the one hand, to move
the film through the gate at the nor-
mal rate of 24 a second in order to
preserve the natural tone frequencies
of the speech, whilst, on the other
hand, the picture repetition frequency
should not exceed 16 per second if
blurring due to the persistence of the
first set of interleaved lines is to be
avoided.

According to the invention, two
successive picture frames are scanned
simultaneously at the transmitter
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Method of matching valve to neon lamp. Patent No. 420,074.
The information and illustrations on this page are given With the permission of the Controller of H M. Stationery Office
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with a 24 frame irequency and a 38
line frequency for each picture. At
the receiving end the lines are inter-
leaved so that each picture is built
up of two pairs of 38-lines, each re-
peated 12 times a second. This pro-

duces an effective 76-line scanning,
though since each set of interleaved

Focusing the Ray
{Patent No. 420,667.)

The tube is fitted with an *’ elec-
tron-optical >’ arrangement consist-
ing of a cylinder C and two plates P,
Py, for throwing a clear-cut image
of the anode-aperture on to the
screen.  The plate P1 is positive

CALL SIGN

Arrangement for televising call-signs.

RAY-TUBE
TRANSMITTER

Patent No. 420,479.

lines is repeated only 12 times a
second, one set does not blurr with
the other on the fluorescent screen.
—(Marconi’s  Wireless Telegraph
Co., Ltd.)
Television ‘¢ Call-signs ”’
(Patent No. 420,479.)

In order to identify a television
programme it is possible to use a
slide or plate containing the name of
the station, and to transmit this be-
fore each item, so that each observer
sees an image of the card. Or, of
-course, the name of the transmitting
station can be announced by voice.
But there is an advantage in provid-
ing a constant means of identifica-
tion, and this is ensured, according
to the invention, by inserting a small
‘“ letter ** mask, such as W, in one
corner of the sensitive screen on the
cathode-ray transmitter. This pre-
vents the cathode stream from scan-
ning the masked part of the sensi-
tised screen.

At the receiving end a correspond-
ing bright image of the call-letter is
constantly visible. ‘The arrangement
can also be used for superposing any
other sign, such as a trade mark or
other advertising device, on the re-
ceived pictures.—(Marconi’s Wire-
dess Telegraph Co., Ltd.)

with respect to the cathode K, the
cylinder C is negative with respect to
the plate P1, and the plate P carries
a high positive potential of from
2,000 to 4,000 volts. The electro-

MARCH, 1935

Cathode-ray Tubes
(Patent No. 420,876.)

Relates to cathode-ray tubes of the
tvpe in which, for the better con-
centration of the stream, a low-volt-
age anode is followed by a second
anode at a considerably higher volt-
age. In such tubes it is found that
the presence of the internal wire-con-
nection used to convey the voltage to
the second anode exercises a disturb-
ing influence on the path of the
stream, and is therefore liable to pro-
duce distortion in the received pic-
ture.

This undesirable effect is pre-
vented, according to the invention,
by arranging the ordinary lead to
the first anode so that it acts as a
screen, inside the tube, to protect the
electron stream from the effect of the
high-voltage lead to the second
anode.—(Radio Akt. D. S. Loewe.)

Summary of Other Television

Patents
(Patent No. 419,623.)

Improved means for adjusting the
mirror elements of a scanning drum.
—(Wilkins and Wright, Ltd., and
J. H. Hewitt.)

(Patent No. 420,067.)

Method of concentrating the elec-
tron stream in a cathode-ray receiver
for television.—(E. Hudic.)

(Patent No. 420,091.)

Synchronising the electron beam in
a cathode-ray receiver by utilising
the ‘* tripping *’ action of a compon-
ent of the picture signal.—(G. B.

~ 0

7]
KB

static lines of force from these elec-
trodes are ‘‘ curved »’ by mutual in-
teraction, so that they act upon the
electron stream as it passes through
in much the same way as the curved
surface of a lens refracts a ray of
light. By suitable adjustment of the
applied potentials the electron stream
can therefore be concentrated and
brought to a sharp focus on the flu-
orescent screen.—(Radie Akt. D."S.
Loewe.)
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A special cathode-ray tube construction.

Patent No. 420,667.

Banks and Baird Television, Lid.)
(Patent No. 420,538.)
Improvements in the construction
of cathode-ray tubes.—(Radio
dkt. D. S. Loewe and B. Wienecke.)
(Patent No. 420,669.)
Indicating the direction of a beacon
station by televising a picture show-
ing its bearings relative to the re-
ceiver.—(Marconi’s Wireless Tele-
graph Co., Ltd., H. M. Dowsett and
L. E. Q. Walker.)
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MAKING AN EFFICIENT

KERR

By R. L.

CELL

Ashmore

Details of a very efficient miniature mirror-drum receiver were published

in last month’s issue.

and particularly with the construction of the Kerr cell.

This article deals with the double-image prisms

This cell will

be suitable for use with any scanner which requires a modulated light and
it represents the latest practice.

of the Midget Mirror-drum Re-

ceiver which remain to be des-
cribed are the assembly of the double-
image prisms and the construction of
the Kerr cell.  This latter, by the
way, will be suitable for use with any
scauner which requires a means of
modulating a constant source of
light.

The Double-
Image Prisms

The small plano-convex achromatic
lenses will have to be cemented with

T HE matters in the construction

trodes are introduced. The first re-
quirement is that the light through
the Kerr cell shall be parallel. This
may be roughly tested by using only
the first lens and prism and focusing
the light on a distant wall, or more
exactly, by looking down the beam
with a telescope that has been
focused on a star, etc., taking the
precaution to use the light very dim,
or smoked glass.

The Kerr cell box and other com-
ponents may then be placed in posi-
tion and the nitro-benzene poured in.
It will be found very convenient to

T . 28 mms Lt
20mm > S [ > o <

|<——— 35 mm——>|

l Plade >

1 ol

1Smm. 1_“4,1 1] — mm. Fig.  1.~—~Details
of plates and spacers
mm. mm. ¢ Jor the Kerr cell.
| 5pacer//
20 mm.
6 (<
mm,

Canada balsam (in Xylene, used
cold) to the polished face of the
double-image prisms. When cement-
ing, no account need be taken
of the orientation of the prisms,
but in use the second one must be
rotated until the double images it
produces merely increases the separa-
tion (at 45° to the horizontal) already
produced by the first prism.

Most of the optical adjustments can
be tested before the Kerr cell elec-

use a thin piece of mica against this
Kerr cell box to simulate the effect of
the Kerr cell.  If its thickness is suit-
ably chosen most of the light from
the two-side images will be combined
in one central image, which is then
used for all adjustments.

Making the
Kerr Cell

We now come to the construction
of the Kerr cell. The writer has pre-
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A photograph of the Kerr cell described in this
article. The container is a glass box and the
construction is simple.
pared and used several of this type
and so can recommend a construction
which does not involve any tools be-
yond what may be found in any work-

shop.

Eighteen plates are used of a thick-
ness of .008 in. While it is not abso-
lutely essential to use nickel for the
plates, the consensus of opinion is in
favour of that metal. A spacing of
abont .oz in. is used, which means
that spacers of any convenient sheet
metal of 26 s.w.g. are used. These
spacers, of course, will be 17 in num-
ber. The plates and spacers are
cut as shown in Fig. 1.

It should be noted that the sheet
metal for the plates used is cut with
the grain of the metal in the direction
indicated by the double-headed arrow
in order to ensure that the lugs are
strong.  The cutting may be done
with ordinary shears or scissors and
the cuts along the grain should be
made first as this reduces the risk of
severance of the longitudinal ““fibres’’

Fig. 2. Method

of  assembling

the plates of the
cell.
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MAKING A LIGHT-MODULATING CELL

on making the cross cuts. The use
of the shears will buckle the edge of
the metal so that the plates must sub-
sequently be flattened by hitting with

i
il
if
,|

Double lugs Seamed joinl of birip

N

1mm, slrip

soldered round onlto I“'

ety

Fig. 3.—Diagram showing bow the plates are
secured to the U-shaped glass rods.

: Single lugs

a fairly heavy hammer through a
block of flat-faced steel on a flat-faced
anvil or block.

The plates may then all be put to-
gether and filed between the lugs as
it is difficult to cut that part of the
edge exactly to the line with the
shears.

After the removal of any burr or
sharpness from the edges of the
plates with a fine file, they must then
be roughened, in the case of nickel
by boiling for about half an hour in
diluted sulphuric acid (about one part
of strong crude acid is added to two
parts of water, not vice versa). Of
course, if another metal is used this

treatment must be varied to suit,
but in any case the smooth
face of the rolled metal must

be rendered matt in order to mini-
mise regular reflection, which involves
change in the character of the polar-
ised light used.

The plates are assembled with the
double lug end alternating with the
single lug end, the spacers being, of
course, inserted between each pair of
plates. Holding the assembly in the
hand, narrow elastic bands are put

bent so as to be pressed together sym-
metrically.  They are then cut off
with the tops level, leaving about
1 mm. of the upright portion. The
assembly is then reversed in the vice
and the other side treated similarly.
The assembly is held between the
limbs of a glass U bent from a glass
rod of about 6 mm. diameter, giving
an overall width of between 26 and

Band holding side

lug assambhesk

Pond holding cerifre s
lug assemblies _—]

SIS

Band holding side lug
assembly ——,

Glass glued In
place

| 4

SToTul width of celi =
approx. 12 mm.

Melal bond securedTo
glass with Trace of
liquid glue, holding

NS

cenire lug assembly)

-~

Fig. 4.—A section through the completed cell.

round, as indicated in Fig. 2, and the
assembly nicely straightened up. It
is then clamped in a vice with one
of the three sets of lugs uppermost
and with a pair of pliers these are

Dw4

AC,

2mfd

25000

o
(o)

T
25
M i Tgml Dw3

1,

Fig. §.—Circuit of amplifier suitable for use with the Midget Mirror-dram Receiver.
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27 mm., the bend being as sharp as
is practicable. (The glass rod is pre-
ferably bent with a small blow pipe
flame in the normal manner of table
glass work, but if necessary an ordin-
ary bunsen burner can be used.)

Having cut four 1 mm. wide strips
of the same foil as the plates about
1 mm. wide, and say 15 cms. long,
one of these is soldered to the cen-
tral lug assembly and wound round
the centre of the bottom of the glass
U and, having been secured by the
normal method of *‘ seaming,”’ a
touch of solder is applied. In every
case zinc chloride solution (killed
spirit) should be used as soldering
flux, rather than a paste, so that the
surplus can be subsequently washed
away.

With another strip of the foil the
side lug assemblies are secured to the
side of the glass U as low as possible
in the manner indicated in Fig. 3.
The centre lug assembly at the top is
similarly fixed to the side glass rods
and the side lug assemblies are fixed
in the same manner as the bottom
ones, the point at which they are tied

(Continued at foot of next page.)
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A Baird bigh-definition cathode-ray receiver.

ECENTLY the Baird Co.
Ramply demonstrated : —

That the transmission by tele-
vision of pictures of high-definition
over a large area is now a prac-
tical possibility.

That this company with its
studios and high-power ultra-short
wave transmitters at the Crystal
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A DEMONSTRATION/ OF °

THE BAIRD

| 80.LINE

RECEIVER

Palace can transmit outdoor and
indoor scenes of all types, and also
talking films.

That the reception of the pro-
grammes in any house in any part
of the Greater London area is pos-
sible.

There is thus an immediate possi-
bility of giving to a population of
over 10,000,000 people entertainment
programmes of high-definition pic-
tures with the accompanying sound.

The demonstration was given in
the company’s offices in Victoria
Street, South-west London, and the
transmission, which was entirely by
radio, was made at the Crystal
Palace.  Throughout the whole of
the demonstration, which lasted ap-
proximately an hour, two particular
features were very noticeable, viz.:
once the receiver had been switched
on it could be left entirely alone and
the picture remained dead steady and
also that the picture was sufficiently
bright to be observed quite well in
ordinary room lighting.  This dis-
poses at once of two impressions that
have been fairly prevalent, that a

television receiver requires constant
attention, and that it can only be used
in a darkened room.

Two types of receiver were shown
in operation, one which gave a pic-
ture 8 ins. by 6ins., and the other
12 ins. by g ins. The actual demon-
stration was with 18o-line scanning,
though in both cases the frequency
can be increased without alteration to
the receiver. Both are extremely
simple to operate and have two con-
nections only, one to the electric light
mains (A.C. or D.C.) and the other
to a special form of aerial.

The aerial consisted of a stiff wire
about 10 ft. long, with a connecting
cable. This was mounted vertically
on the roof of the building, but it
was shown that quite satisfactory re-
ception of pictures could be obtained
with the aerial inside the room.

The larger of the two sets is en-
closed in a cabinet 4 ft. high, 2 ft.
3 ins. wide, and 2 ft. deep, and is
shown by the photograph. The
colour of the picture is black and
white with a complete absence of
flicker.

“*Making a Kerr Cell ™’
(Continued from preceding page.)

to the glass rods being a little higher
up to avoid ** shorting.”’

A lid for the cell is made by cutting
two pieces of 1-in. vulcanised fibre,
one to go iside the glass box and
the other to rest on the top. The
whole is inserted in a glass box 30
mm. square and 6o mm. high, or its
equivalent.  The glass rods are
passed through holes in this two-part
lid and the terminals serve to hold
the pieces of fibre together.

After well washing the cell, the
electrodes are, if need be, adjusted
with small pliers, and the strips of
foil are twisted w0 as to be edgewise.
The scparators are then removed and
a final rinse is given and the cell is
dried. Then the attachment of the
central lug assembly at the bottom of
the cell is secured to the glass later-
ally with a trace of fish glue. (The
new organic cements are not suit-
able, as is usual because they are af-

fected by the nitro-benzene.) With
the same cement the glass U is se-
cured where it passes through the lid.

Connections are taken, one from
the central assembly and lugs at the
top of the electrodes to one terminal
and the other from one outside as-
sembly of lugs at the top of the elec-
trodes to the other terminal.  Thin
wires soldered in place are prefer-
able.

Fig. 4 shows a section through the
complieted cell.

When assembled the electrodes are
subjected to a low-voltage test and
lined up carefully to obstruct the mini-
mum amount of the parallel light.

The output from an amplifier is
then fed to a power output stage,
which consists of two s-watt triode
valves connected in parallel.  The

Our Policy
“The Development of
Television.”
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particular valves used are the Mul-
lard DO26. This gives a very large
output swing for a comparatively
small grid input.

It will be noted from the circuit
in Fig. 5 that in the output of this
stage a switch is provided for re-
versing the picture to either positive
or negative at will. The anode re-
sistance must be able to carry the
very high current flowing, and a 4o-
watt rating is considered a minimum.
A separate control is provided for
varying the bias according to vary-
ing operating conditions. This also
must be capable of carrying the cur-
rent of the two valves.

The Kerr cell is isolated from the
amplifier by means of a large conden-
ser, and the cell bias is obtained from
a separate eliminator capable of de-
livering about 700 volts.  This is
found necessary for the full retarda-
tion of the cell described earlier.

The complete outfit is guaranteed
to give very satisfactory images and
the pictures will be very bright.
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Electron-coupled Frequency
Monitor

Now that electron coupling is the
order of the day, here are some
details of an electron-coupled frequency
monitor using a pentagrid valve, type
2A7. The current issue of Q.5.7. gives
details of a unit of this kind designed
by W8KDM.
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This unit provides a reliable means of frequency
checking. A heptode valve of the standard B.V . A.
type will be satisfactory.

First of all, the tuned coil.  This
consists of go turns tapped 30 turns
from the earthy end. Use a 1-in. dia-
meter former and wind with 28 D.C.C.
wire.

The coil in the anode circuit is
purely for pick-up and consists of about
65 turns on a 1-in. former. That is for
the 8o-metre band. For a grid con-
denser, a .oo0z; mfd. was used in con-
junction with a resistance of 10,000
ohms.

With a go-volt supply the resistance
needed to drop the voltage on to the
screen of the detector section of the
2A7 was 50,000 ohms. Finally, the
cathode bias resistance.  This should
be 250 ohms for the 247 valve, but will
have to be adjusted for English valves
such as the Cossor 41MPG.

The pick-up coil should be left out-
side the metal box housing the monitor,
while headphones are left permanently
in circuit without any ill effects being
noticed.

A Novel Frequency Meter

We are hearing a lot about frequency
meters at the moment. Some work and
some do not. Some of them tune to
the required wave-band, while others
rely on harmonics.

In the current issue of Radio-Craft
there is an unusual circuit which should
interest all with any ideas about care-
ful frequency measurement.

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

Short-wave Literature

The unit consists of a type 37 triode
valve—having characteristics similar to
the AC/HL type of valve—and three
tuned circuits and complete switching.

the English amateur as the components
and valves are easily obtainable.

Two valves are used and these are
of the pentode and class-B types. A
microphone is fed into the grid of the
low-frequency pentode through a trans-
former of high ratio. As the low-
frequency gain is on the low side, the
bias applied to the pentode is increased
to a high value.

Actually the pentode valve requires
a cathode bias resistance of 500 ohms,

Tt has been constructed to cover the| but this has been increased to 3,500
3,800-1,320 kc. band, in addition 1,500- | ohms.  Quality suffers a little, but
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540 and 380-132 kc. bands. Of course| reports show that it is not bad enough

it can be modified to cover any wave-
band required.

A trailing lead between the oscillator
and the receiver under test, is sufficient
to give ample coupling and overcomes

to cause distortion.

The pentode valve modulates a type
6A6 class-B valve. English equiva-
lents are available, but with low-volt-
age heaters. This class-B valve is

TO FEEDER

Class B valyes are
very  aseful  for
transmission. Al
of the components

used in this circuit
have British equiv-
alents, so the con-
struction will not
present any difi-
culties.
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the need of having to make a direct
connection between the two units. We
do not need to give any more details
as the unit can be made up from the
theoretical circuit.

A 5-metre Portable Transmitter

An interesting s-metre portable
transmitter is described in the February
number of Short-Wave Craft. We
are describing it here for it will interest
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used as a push-pull oscillator in the
usual way. A twin-gang condenser is
used and we suggest for English
readers the use of two Eddystone type
goo condensers ganged together.
The plate coil consists of 6 turns on
a £-in. former with spacing between
turns equal to the diameter of the wire.
On the grid coil wind 8 turns in the
same way as with the plate coil.
Anode supply is obtained from a
(Continsed at foot of page 152.)
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Impedance Matching

The importance of Impedance Matching of circuit to line has not been fully realised by the amateur.
This article deals fully with the principles of the problem.

NE of the first and best learned
O lessons in communication-system

design is that, to obtain the
greatest possible transfer of energy
from one circuit to another, the imped-
ances of the two circuits must be
matched. So straightforward is the
concept that the lesson may have been
overlearned. In very many cases the
reason for the use of transformers as
impedance-matching devices is not so
much to gain in power transfer as to
reduce distortion, frequency discrimina-
tion, and other common defects in
voice-transmission circuits.

Mis-
Matching

It is very easy to fall into the error
of exaggerating the amount of reflec-
tion loss that occurs due to mismatched
circuits.  From the single considera-
tion of power loss a surprising amount
of mismatch can be tolerated. To ar-
rive at a figure for reflection loss, the
simplest example is the case of a resis-
tive power source connected to a resis-
tive load. In actual practice it is not
often that pure resistances will be found
in radio- or audio-frequency circuit,
but in most cases the phase angle is so
slight that for purposes of practical de-
monstration it may be considered to be
zZero.

In Fig. 1 a generator producing a
voltage F¢ and with an internal resist-
ance Rg, is shown connected to a load

R The current that will flow in the
Ee
circuit is I = —————; where R,
Rer + R

= Rag, that is in the case where the
generator and load-impedances are

G
, and the
2Ra | 1|

matched, the current, I =

power in the load is

Eg 2
IzRL = 12 Rg = Rg =
2Rg 4Rg

When the impedances are not matched
Eq

the current in the load I* R
Re +Ry,
and the power is
Eq

2
T2 Ry, =( - ) Ry
. Re + Ru/
The ratio of the power in the load

for the matched condition to the power
for the mismatched condition expressed
in decibels is the mismatch, or the re-

flection loss. That is
IzRL (RG+RL)2
Nap = = 10 LOg’.w —_— 0r
IR, 4Rq R

Rg + Ry
20log.,, —
\/4RG R
From this formula can be calculated
the reflection loss that occurs due to
connecting together any two imped-
ances having small phase angles. For
instance, if a 5,000-ohm vacuum tube
were connected directly to a s5oo-ohm
line, the impedance mismatch of 10 to
1 would cause a loss of 4.8 decibels.

Naw =

|

RL =Ra

Fig. 1.—Showing a generator producing a voltage
Eg connected to a lead Ry.

The losses calculated for a number of
different impedance mismatches are
shown in the graph, Fig. 2. For phase
angles of less than 45 degrees the loss
curve is practically the same, but the
mismatch loss is always less when
either circuit has a 1eactive compon-
ent.
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© RATIO BETWEEN ABSOLUTE MAGNITUDES
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Fig. 2.—Reflection loss at a single junction in

decibels as a function of the ratio between the absolute

magnitudes of the two impedances. This curve is
for a phase difference of o°.

It is obvious, therefore, that in many
cases the actual power loss due to
operating between mismatched imped-
ances is not serious. If ‘“ideal” or
no-loss transformers could be realised,
it would certainly be worth while to
use them where every milliwatt of the
available power must be utilised. How-
ever, well-designed and carefully-made
audio-frequency transformers of the
usual type may have an inherent copper
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and iron loss of about 20 per cent. or
2 decibels. When it is considered that
small power transformers have effi-
ciencies in the neighbourhood of 85 per
cent., an efficiency of 8o per cent. for
audio-frequency transformers is quite
good in view of the many other prob-
lems involved in their design, such as
frequency characteristic, freedom from
distortion, etc.

Correct Operating

Values

The real value, however, of audio-
frequency transformers and the reason
why their use is so essential is to keep
the circuit impedances at the correct
operating values. For example, the
design of a transformer to operate
from a low-impedance line to the grid
of an amplifier is not a simple job, and
the successful operation of this sort of
transformer depends upon its opera-
tion from the impedance for which it is
designed. A line-to-grid transformer
designed to operate from g5oo ohms is
apt to show frequency discrimination
if operated from a line of 200-ohms im-
pedance. -

A designer of a voice-input circuit
finding that the output impedance of
his mixer panel is 200 ohms, which has
probably been determined by the micro-
phone impedances, would certainly in-
sert a 200-500-chm transformer between
the mixer and the input of his ampli-
fier, if its input transformer were de-
signed to operate from 500 ohms. The
use of the transformer is dictated not
by the consideration of the reflection
loss between the 200- and the 500-ohm
circuit, which is less than one decibel,
but by the fact that the impedances
must be kept to their correct value to
maintain proper frequency character-
1stics.

Another example of the necessity for
correct impedance matching is in the
familiar case of output transformers
from vacuum tubes. The distortion in-
troduced by a three-element tube is a
function, among other things, of the
impedance into which it works. Ordin-
arily, the distortion is a minimum when
the tube is worked into an impedance
equal to approximately twice the plate
resistance of the tube. In the case of
the PX4 tube the plate resistance is
about 8oo ohms, and for two tubes in
push-pull is 1,600 ohms.

Push-Pull

When operating at a fixed bias
potential, it is recommended that these
tubes in push-pull work into 3,000 ohms,

(Continned at foot of next page.)
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Commercial Receivers for the Short-waves: No.

operated type, the usual short-wave

convertor will be of little use unless
you are prepared to have a separate
power supply.

This arrangement is not a con-
venient one—for the average listener
who has to make one receiver do for
local reception and general family use.
A lot of spare wires would never do.

We have always advocated the use
of an all-mains convertor so that every
listener could listen to the short-wave
stations without having to buy a
separate short-wave receiver.

J. J. Eastick and Sons have just
introduced a unit that we know will
have a very wide appeal, for it is self-
powered, will tune between 15 and 115

IF you have a receiver of the mains-

metres, has a tuning dial calibrated so
that you know just where to look for
the different wavebands and can be
connected to any receiver by means of
a special plug or two links.

It consists of a screen-grid oscillator
coupled to a high-frequency pentode
first-detector. This is one of the most
efficient circuits for short-wave recep-
tion and shows that the unit was
designed by short-wave experts.

One of the special features of this
arrangement is that the oscillator set-
ting keeps almost constant, making the
receiver virtually a one-knob affair.
As most listeners are unfamiliar with
the tuning of a short-wave set this will
be a salient point.

We tried the M2 convertor in front
of our Universal 2 H.F. receiver

MARCH, 1935
2.

Eelex M2
Short-Wave
Convertor

(Nov., 1935), so turning it into a
powerful 6-valve short-wave super-het.
Every afternoon we were able to
hear W3XAL, on its 16-metre channel,
on the loudspeaker. The transmissions
from W2XAD and W8XK on the 19-
metre band were also very reliable.

After making several reception tests
we came to the conclusion that any
listener with a little patience would be
able to log several American stations
every day under very ordinary condi-
tions.

At £8 15s. this unit represents very
good value for money in view of the
number of stations that can be heard.
The fact that it is easy to handle will
undoubtedly appeal to many, while
reliability is only one of the many
desirable features.

“ Impedance Matching >
" (Continned from preceding page.)

which is approximately twice the plate
resistance.  From a consideration of
the power loss due to mismatch the
tubes could be worked into imped-
ances varying widely from 3,000 ohms,
but the distortion would become a
serious factor. This is one of the rea-
sons why the selection of the correct
output transformer is so important.

The impedance of ribbon and velo-
city microphones averages between 25
and 40 ohms. The customary volume
control used with these microphones
has an impedance of 50 ohms. An
inspection of the chart in Fig. 2 will
show that the reflection loss due to
coupling a 25- to 40-ohm generator and
a so-ohm load is negligible. The fre-
quency characteristics of these micro-
phones is not affected by such a small
impedance mismatch. Therefore, it is
sound practice to operate them into the
regular 5o-ohm mixer. If a transfor-
mer were used to couple these two cir-
cuits together, it would introduce a loss
approximating 2 decibels, which would
be entirely unnecessary. Similarly,
500-ohm and 6oo-ohm lines can be con-
nected together without trouble, unless
special balancing or isolating prob-
lems are present.

Impedance-matching transformers
play a very important part in the cir-
cuits where these questions are serious.
Generally, telephone lines are well-
balanced, particularly high-quality
lines of the sort used to connect remote
pick-up points with the broadcasting
studio. If these lines are connected
directly to an unbalanced amplifier,
which is one without a balanced and
shielded input transformer, the result-
ing unbalance would affect the line and
might introduce cross talk.

The customary care for such a con-
dition is to insert a 1-to-1 transformer
between the line and the amplifier in-
put transformer. It has balanced wind-
ings and an electrostatic shield between
the primary and secondary circuits so
that a balanced line connected to its
primary will remain balanced even
though the secondary be connected to
an unbalanced circuit. On short lines
running around a studio or a labora-
tory, the question of unbalance is not
usually so serious, but it is surprising
the amount of pick-up difficulties that
have been encountered due to the fact
that some part of a short link between
a mixer panel and a speech amplifier
or some other short local circuit is un-
balanced.

In the case of larger studios where
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several voice channels are running
parallel through patch boards, relays,
or other switching mechanisms, it is
always considered good practice to run
the wires in the form of a twisted pair,
shielded by flexible copper braid. This
type of connector maintains a capacity
balance to ground, and if well-balanced
transformers are used most of the cross-
talk difficulties are eliminated.

“ The Short-wave Radio World ”
(Continued from page 150.)

small generator running from a 6-volt
accumulator. A generator of this kind
is available from the Rothermel Corp.
and is called the Gen-E.Motor. It will
give over 200 volts at 5o milli-amperes
from a 6- or 12-volt cell and only takes
1.8 amperes or .9 amperes according
to the cell used.

With this simple rig, QSO8’s have
been had with stations up to 2o miles
who reported Ry. The whole outfit is
very compact and can be made up in
two units, the modulator and oscillator
in one and the accumulator and genera-
tor in the other. Both units must be
screened.

The new Mullard Pen-4VB with its
slope of 10 milli-amperes per volt
would be a very suitable valve for use
as a modulator.
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COMPLETING AND OPERATING THE

SIMPLEST CATHODE-RAY RECEIVER

Here are final
details and operating
notes of a simple type
of cathode-ray re-
ceiver.  Full con-
structional  articles
have appeared in the
four preceding issues.
This receiver has
been designed for the
amateur who wishes
to build his .own set

T

HE flex
cathode

tube

the
already been
made, and the remaining leads

leads to
have

are those to the shield, first
accelerator, and second accelera-
tor. The shield is connected to the

I ’

centre tap on the modulation
potentiometer (shown by wire No. 18
in the diagram). The first accelera-
tor goes to the tap on the {-megohm
potentiometer which is used for focus-
ing (wire No. 19), and the second ac-
celerator goes direct to the H.T.+
terminal, thus receiving the full 2,000
volts H.T. Take this lead as direct-
ly as possible and do not allow any
loose bits to trail over the chassis; on
the other hand it must be long enough
to allow the tube to be turned in its
holder when necessary.

There now remains the intercon-
nection of the time-base and the de-
flector plates of the tube, and this
should be done with both baseboards
in position. Go back to the time-
base board and solder a length of
flex ta the anode terminal of each
valveholder. The one connected to
the slow-running time-base (with the
.25 mifd. condenser) is connected to
A, plate on the tube. The lead from
the vertical time-base (.o1 mfd. con-
denser) goes to B, on the tube. The
remaining plates A, and B, are re-
turned to the centre tappings on the
shift potentiometers at the back end
of the baseboard. Both these poten-
tiometers are 2 megohm so be care-
ful not to mix them! The A, plate is
joined to the one which has a fixed
resistance of 2 megohms in series
with it. Refer to the diagram on p.
525 of the December issue to verify
this connection.

Now turn to the synchronising
potentiometer on the time-base front
and check that the end of the resist-
ance is connected to the negative
wire. Solder a length of flex to the
same tag and take it to the —ve out-
put terminal of the set. The other
end of the resistance goes to the +ve
output terminal of the set and also to
the .o1 condenser, which isolates the
modulating potentiometer on the
other baseboard.  The --ve output
of the ¢et-is, of course, that end of
the receiver output which is connected
to earth. The earth terminal on the
control baseboard is connected to the
chassis or earth of the receiver. The
terminals.will be seen in the diagram
of the.sgfion p. 477 in the November
issuez-apgdiare marked “‘C’? and “‘A.”’
Conijgifing Up
the Fube:

s¢(918]

Withthe completion of the wiring
check upfhe circuit against the full
theoreticgddiagram given in Fig. O,
taking pagticular care to see that the
deflector plates are connected to the
correct points on the time-base, and
that the shield circuit of the tube is
complete through the modulation
potentiometer and bias potentiometer.

The preliminary work of setting up
the time-base can now be started. To
see that this is working correctly, try
it by itself and disconnect the tube
supply from the H.T. by temporarily
taking off the primary connection on
the 2,000-volt transformer. Now
switch on the time-base. The bias
plugs in the battery should be set at
73-9 on the horizontal sweep and 15-
16 on the vertical sweep.
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and it represents the
simplest type of this
class, well within the
ability of any ama-
teur to construct. It
has been so designed
that with a trifling
modification it will
be suitable for the
reception of high-
definition pictures.

If all the wiring is correctly car-
ried out the relays should glow as
soon as the cathodes have attained
their full temperature. The flicker-
ing of the 12} times relay is, of
course, perceptible to the eye, but
the speed of the other one is too fast
to appear as a flicker and it will seem
to glow continuously.  The speed
controls will make a slight difference
to the rate of flicker, but as these are
in the nature of fine adjustments the
change may not be noticed. If the
relays do not discharge at all there
may be an open-circuited resistance
in the charging connection to the
condensers, or the H.T. volts may
be disconnected. Be careful when
checking the latter, as the condenser
is charged to the full 1,000 volts if
the relay does not strike. If the slow-
speed relay glows continuously in-
stead of flickering, try the grid bias
connections.

Assuming the time-base appears to
be operating correctly, switch off and
reconnect the H.T. supply for the
tube, and connect up the cathode to
the 2-volt cell. Before switching on
the H.T. again, run the cathode
cautiously up to red heat, observing
its temperature through the tiny hole
in the shield for the purpose.

A dull cherry red is the correct
temperature, though final adjust-
ments are best made when the tube
is running properly. Now switch on
the H.T. and the time-base should
start away again and the lines should
appear on the screen of the tube. If
no lines appear, the focusing should
be tried—possibly the negative bias
on the tube is too high, or the accel-
erator connection has not been made.
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HOW TO OPERATE A CATHODE-RAY RECEIVER

An electrostatic voltmeter is of use
in checking up H.T. voltages, but
if this is not available a milliam-
meter of o-1 mA may be used in
series with 1-2 megohms.  This
takes an appreciable current, how-
ever, and allowance should be made
for this when measuring actual volt-
age values.

Tube
Bias

In the original high-vacuum tubes
produced by the Ediswan Co., which
were used in this circuit, the shield
bias was of the order of 100 volts,
and the resistances were designed ac-
cordingly in the exciter potentio-
meter. Later patterns, however, re-

compensate for this to some extent,
but if the lines are still off centre, it
is possible that there is a strong mag-
netic field in the neighbourhood. Try
moving the whole framework about,
or try turning the tube completely
through 180°. There is generally an
optimum position for the tube and
this should be found by experiment.
If the time-base is not working, the
spot will appear stationary on the
screen, and in this case the tube
should immediately be switched off
while the trouble is investigated. If
the spot is allowed to remain sharply
focused on the screen for a long
period there is a risk of spoiling the
screen by burning, if indeed the glass
is not actually punctured. = When-
ever the tube is running the beam
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The complete theoretical circuit of the Simplest Cathode-ray Receiver. 10 2
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quire a lower bias and it may, there-
fore, be necessary to reduce the total
resistance in the bias potentiometer.
This may be done by taking out the
resistance of 100,000 ohms in series
with the bias potentiometer (see Feb-
ruary issue, p. gg) and replacing it
with one of 10,000 ohms. But don’t
attempt any altevations with the H.T.
on. If the lines appear but are too
dim, the series resistance in the main
H.T. lead can be cut out altogether
and short-circuited with a piece of
wire. This gives a full 2,000 volts
to the tube and should produce a very
bright image on the screen. The
sensitivity of the tube is reduced at
this high voltage, so a compromise
may have to be made between the
deflection and the intensity of the
image. One or two values of resist-
ance may be tried in the clips until a
satisfactory condition is attained.

It is probable that the lines will
not be central on the screen. The
shift potentiometers are arranged to

should be deflected acrossth@?streen
to prevent damage due to &k cause.

If the lines are drawn on the screen
and the tube is focusing™MPAY, try
the effect of the shield potgdfiOmeter
—it will cut off the beam completely
if it is rotated far enough.’The best
operating point for televidio#l signals
is obtained by adjusting ’this poten-
tiometer, and the lines!!8hould be
slightly blurred rather thanl@ccurately
focused, as this tends to 'teduce the
contrast between the lines and the
spaces.

Time-base
Speed

If all the values of the components
are correct and the voltage is of the
right value, the speed of the time-
base will be approximately correct for
3o-line television. It will need more
careful setting, however, to receive a
picture, for this reason:

As distinct from the mechanical
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systems the scanning of the cathode-
ray tube is by two independent cir-
cuits. This means that the spced of
the vertical and horizontal move-
ments can be adjusted independently.
It is thus possible to get 30 lines
drawn on the screen by a variety of
combinations of speed within the
limits of the resistance settings. For
example, the horizontal speed may be
12 per sec. and the vertical speed 360.
This will give 50 lines, but they will
be the wrong 30! The first step is
therefore to get the 12} cycle sweep
running correctly, and for this pur-
pose a mains transformer can be used
if the supply is 50 cycles. If the
primary of a inains transformer is
brought near the tube, on switching
it on the field from the core will pro-
duce interference in the beam and
four dark lines will appear on the
screen, corresponding to 50:124.

The speed of the horizontal time-
base can then be altered until these
dark lines are perfectly stationary on
the screen. The speed will then be
exactly 12% cycles. The wvertical
time-base can then be adjusted until
30 lines are counted by the eye, and
the screen is ready for reception. The
final adjustments of speed can always
be undertaken when the signal is
being received, care being taken not
to make any radical alteration so that
the ratio is lost altogether.

The screen can be tried on radio
signals without waiting for actual
television. In this case a more or
less symmetrical pattern will chase
itself across the screen as the audio-
frequency alters.  This enables the
modulation adjustments to be tried in
conjunction with the focus, and the
correct depth of modulation to be
estimated. The heavy passages
should produce well-defined black
areas on the screen, the scanning
lines remaining perfectly true. Over-
modulation may result in the curling
of the lines. The synchronising knob
will have no effect until actual tele-
vision is being received, then the in-
crease in synchronising impulse will
distort the lines at the top or bottom
of the screen, and the control should
be kept just below this point.

Caution

If the circuit is assembled accord-
ing to the diagram and the values of
the resistances are correct the re-

(Continued on page 170)
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Trade Notes
0_f the Month

Reports on Apparatus Tested

A new 10-metre Oscillator
Valve.

T seems as if the Mazda ES30 triode
Ivalve has been overlooked by the
amateur in the past. We have been
testing this valve to see how it stands
up to rough usage and find that it is
one of the easiest of its kind to operate.

We were surprised to obtain well
over 2o watts at 28 mc. with 500 volts
on the anode. As an oscillator on the
20-, 40- or So-metre bands it is ideal.
The base is of the low capacity kind,
such as used on the DO6o type of valve.

Its characteristics will give some
idea as to its capabilities and value to
the amateur. It is a valve that will
stand bad overloading, oscillates very
freely and has a multiplicity of uses.

The characteristics are as follows :—

Filament voltage 6V.
Filament amps 1.5
Filament emmision 8o mA.

A.C. resistance 35,000 ohms.
Magnification factor 3s.
Slope I.
Price f2.

This valve has been adopted by the
services after extensive tests and we
feel sure it will prove very popular.

mA per Volt.
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This ES30 will dissipate 30 watts at up to 1,500
volts, A# 10 metres the anode dissipation can be
20 20 walts.,

A New Steep-slope Pentode
for the Short-Wave Receiver.

NEW  low-frequency pentode
Ahaving a very steep slope has
just been introduced by the Mul-
lard Radio Service Co. It has been
designated the PEN.-4UB and is in-
tended for use in the output stage of
A.C. mains operated receivers.
At first glance you may not see just
why this valve is going to be so import-
ant to the short-wave set builder. Here

« .
LOAD
oE 80000
H =] A
&k &
o )
473 o
44 IS
b =] v
o157
) /
10/ 7 <
S
5 &
f23
3% £
o ¥/
4
rd /|
-5/
%47
/ 2"D-HARMONIC
/ A pasnOnG
s
yﬁ“ﬂﬂw

10 40

20 30
IMPUT VOLTS R.M.S5.
The PEN.4VB with an input 3.6 volts R.M.S.
will give an output of 3,800 milliwatts for 10 per

cent. total barmonic distortion.

are a few details that will give some
idea of what this wonderful new valve
will do.

Operating Details.
Heater voltage, 4 V.
Heater current, 1.95 A.
Max. anode voltage, 250 V.
Max. aux. grid voltage, 250.
Optimum load, 8,000 ohms.

An order placed with your

newsagent will ensure regular

delivery of TELEVISION

AND SHORT-WAVE
WORLD

155

TELEYISION
SHORT-WAVE WORLD

When operated under these condi-
tions with an approximate anode current
of 32 milliamperes, the mutual conduct-
ance is 10 milliamperes per volt.

With the small input of 3.6 volts
r.m.s. the undistorted output is 3,800
milliwatts, the content of total harmonic
distortion being 10 per cent.

For 5 per cent. total harmonic dis-
tortion a grid input of only 2.5 volts
r.m.s. is required to give 2,600 milli-
watts output. This is equal to a sen-
sitivity of 416 mW /V,.

With the suggested anode and grid
voltages the negative bias is obtained
by means of a series cathode resistance
suitably de-coupled.  This resistance
should have a value of 145 ohms. The
actual bias voltage required is 5.8 volts.

New Eddystone Lines for The
Home Constructor.

DDYSTONE are always quick to
Esee what new lines the home con-

structor will require. Having five
active amateur transmitting station
operators on their staff the components
are always just what are wanted.

One of the most interesting com-
ponents at the moment is the 15
mmfd. band-spread condenser with
DLg insulation priced at 3s. od. It
consists of two moving and three fixed
plates with the absolute minimum loss.
A condenser of this kind will enable the
short-wave listener to spread the zo-
metre band over 70 or 8o degrees of the
tuning scale.

In addition to this component are a
screened all-wave choke type 982, price

DLy insulation is used in the mounting of this band-
spread condenser. The total capacity is only 15
micro-micro-farads.

5s., a short-wave choke wound on
steatite former type g48, steatite valve
holders suitable for television or short-
wave work and a special air dielectric
trimmer with a capacity of .cooo6s
mmfd. The price of this component
is 3s. 6d.
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Gas-filled Relays.

The Edison Swan Company inform
us that they have developed two new
relays with rare gas filling instead of
the more usual mercury vapour.
These valves will have a particular
application to high-speed time-bases
for cathode-ray tube circuits, and are
now available with neon or helium
fillings. The characteristics are
similar to those of the MR/AC.r.
mercury vapour relay, and the types
are distinguished by the letters
NE/AC.1 and HE/AC.1 respectively.
The price is the same as before,
namely, 35s. and customers should
§pecify the gas required when order-
ing.

The Mervyn 3-range Short-wave
Coil.

Litz-wound short-wave coils are cer-
tainly a new departure and a distinct
step in the right direction. A new
Mervyn short-wave coil has been con-

The Mervyn 3-range short-wave coil.

structed to cover wavelengths between
6 and 59 metres, with two wavebands
covered by a Litz-wound coil.

Using a high grade low-loss tuning
condenser the coil has the following
waveband coverages. Coil 1, 6-18.5
metres with an inductance of 1.05 mh.
Coil 2, 14.35-32 metres with an induct-
ance of 2.8 mh.  Coil 3, 26-5¢ metres
with an inductance of g.6 mh. These
measurements were obtained with a
cendenser in parallel, having a maxi-
mum capacity of 100 uu.f. and a
minimum capacity of 20 u.u.f.

With a standard condenser of average
quality and an average minimum
capacity of 33 u.u.f. the minimum wave
ranges rise to 9.5 metres on coil 1, 18.5
nietres on coil 2 and 34 metres on the
third coil.

The coil is supplied completely wired
and in such a manner that only three
external wires are required. These are
to grid, earth and reaction. The re-
action winding has to be coupled by
means of a .ooo5 microfarad fixed con-
denser.

An autodyne detector circuit will suit
this coil in every way so that readers
will be able to construct an efficient
short-wave super-het.

A feature that will merit particular
interest is the switching arrangement.
Although this switch is of the multi-
contact type losses have been kept to a
minimum.

All coils are tested and adjusted to
the above standards before dispatch so
that readers will be able to rely on the
wave ranges.

The price has been set at 15s. 6d.,
this price including the circuit dia-
gram of an autodyne detector circuit.

Short Waves with any type of
Receiver.

We have been testing a short-wave
super-heterodyne convertor-cum-plug-in
adaptor, which we have been able to use
in conjunction with ordinary receivers
having one or more high-frequency
stages; with super-hets., so giving
triple detection; and with the usual
tvpe of detector-low-frequency re-
ceivers.

This flexible adaptor has been pro-

" duced by Unit Radio, who are well

known as short-wave specialists. The
de luxe model is supplied with a 100-1
micrometer dial and two coils tuning
between 13 and 6o metres. There is a
standard model with a simpler dial
which is a little cheaper. The de luxe
model is 47s. 6d., while the cheaper
model is 3gs. 6d.

With this unit we were able to
receive quite a large number of 20-
metre amateur phone stations during
an afternoon’s test.  An experimental
programme from VK2ME Sydney was
held for over two hours. When used

- as a super-het. convertor it was suffi-

ciently selective to separate most of
the amateurs on the go-metre band.
With this unit it is possible to
receive short-wave stations with the
minimum of expense, graduating later
to a specially designed short-wave re-

This is the de luxe version of the wnit adaptor.
It will tune between 13 and Go metres and is supplied
with a 100-1 micrometer tuning dial.
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ceiver.  The makers of this excellent
unit are Unit Radio, 12 Pultney Street,
London, N.1.

British Television Supplies, Ltd.,
state that they are at present work-
ing on a television receiver which, it
is hoped, will be marketed at a figure
around £z25. It will be capable of
receiving high-definition television by
either the Baird or the Marconi-
E.M.I. process on ultra-short wave-
lengths.

The entire share holding of this
concern has recently changed hands,
and a new board of directors has
been elected.

Death of Baird Research Engineer.

It is with deep regret that we an-
nounce the death of Donald Price,
the well-known amateur transmitter
and television reszarch worker, Dur-
ing the course of his work at the
Baird laboratories at the Crystal
Palace he received an accidental
shock from a low-tension charger.
The fact that he only came into con-
tact with a comparatively low-poten-
tial makes the cause of his death even
more inexplicable.

Mr. Price has been engaged in
television research for a number of
years while, with his short-wave
transmitter he has been able to make
contact with amateur stations in
every part of the world.

It should be understood that his
death was not caused by contact or
work in conjunction with the tele-
vision transmissions from the Crystal
Palace.

Leytonstone Television
Society.

Leytonstone now possesses a really
enthusiastic television society formed
by the activities of Mr. A, W, Read,
71 Montague Road, Leytonstone,
and readers are invited to write to
him for full particulars.

Meetings are held on Mondays
and are entirely devoted to Theory
of Television and Short-wave Work,
whilst on Wednesdays practical de-
monstrations are given in television.

Apart from its normal lectures and
practical demonstrations this Society
is making arrangements to obtain the
facilities for allowing experimenters
to conduct their experiments under
ideal conditions, by fitting up a
laboratory; this will provide a large
number of expcrimenters with the
means which would otherwise be un-
obtainable. Lnthusiasm is the only
qualification for membership of this
unique society.
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A Multi-purpose 10-watt

By G6FO.

Amateur Transmitter

Designed for the reader requiring a flexible arrangement, this transmitter has several useful and interesting

applications.

While it is suggested that its main use should be for 160-metre CW working, it also has

possibilities in other directions, some of which are outlined below.

HIS transmitter is built round

I the familiar celf-excited push-

pull tuned-plate-tuned-grid oscil-
lator, the basic circuit of which is given
in Fig. 1. Push-pull has been chosen
because of the greater power output
and, more particularly, the stability
which it gives. Oscillation is obtained
by resonating the tank circuit C-L with
the grid circuit Ci-Li.

In Fig. 2 is shown the arrangement
adopted for triode valves and an A.C.
supply. This is the circuit with which
it is proposed to deal with fully in this
article. For working on either 160
metres or 8o metres crystal control can
be applied in the manner indicated, but

HT-
Fig, 1.~—Both ends of the tuning condenser C are at

HT+

C1 is of the ordinary broadcast
receiver patiern.

high potential.

direct control in this way is not advised
below 80 metres owing to the probability
of the crystal Dbeing fractured.
Forty metre crystals are compara-
tively fragile and should not, in general,
be used in an oscillator keyed direct.
By using the appropriate coils at L1
and Lz, the set can be operated self-
excited on any of the amateur fre-
quency-bands but, here again, such an
arrangement should not be used below
40 metres, as on 20 metres the stability
is not of a very high order and the elec-
trical efficiency is low; in certain cir-
cumstances, however, an expert opera-
tor can produce stable, good-quality
signals on 20 metres using self-excited
circuits.
either of the two low-frequency bands,

the set can be modulated effectively by
the usual methods.

Another possible application of this
set would be as the neutralised power-
amplifier of a CO-BA-PA transmitter,
either directly driven from the buffer
stage or link-coupled; again, it could
be used as a locked amplifier by the
Goyder-lock method. As a neutralised
amplifier, the neutralising condensers
are connected as shown in Fig. 3, while
Fig. 4 is a circuit arrangement for pen-
tode valves.

As some slight modifications and dif-
ferences in the method of adjustment
are involved in the case of each of these
various uses to which the set can be put,
it is proposed for the moment to regard
it primarily as a 16o-metre C.W. trans-
mitter.

It may be said that the amateur who
decides to build this transmitter now
will be providing himself, as has been
shown, with a useful unit of consider-
able value in the future development of
his station.

Assembly and
Construction

Turning now to Fig. 2, the first thing
to notice is the split-stator (series-gap)

RFC

'When crystal-controlled on yu1+

Cc7

L
=

~

grounded-rotor tank tuning condenser
Ci. Though a single condenser such
as C in Fig. 1 can be used here, the
split-stator type is advised, and each
section should be of .coos mfd. for 160-
metre working. The Cyldon is recom-
mended, since in their standard receiv-
ing condenser the plates are spaced
sufficiently to prevent flash-over in low-
power working (with up to 400 volts on
the plates of the valves) while connec-
tions can be taken off at convenient
points.

L1-Cr is the tank circuit, and it
should be solidly built and well insu-
lated. For 160 metres, about 35 turns
will be required for Lx. This can be
made up of either 7/22’s aerial wire or
No. 8 soft-drawn copper wire wound on
a 3 in. diameter former, the turns being
spaced an §in. As most constructors
will have their own ideas about the
making of such coils, precise details
will not be given, but the former could
be a 3 in. outside diameter ribbed ebon-
ite tube, or better, a low-loss former
could be built up with wooden end-
pieces and notched ebonite strips.

The coil can be mounted in several
ways. Perhaps the best is to rest it
longitudinally on the baseboard and
take its ends to stand-off insulators.
This facilitates coil changing and pro-
vides for the future use of the set as a
unit in a two- or three-stage transmit-
ter. The condenser Ci1, which can be
mounted on an ebonite strip secured to

Fig. 2.—All the values

Jor the complete trans-

mitter are given in the

text. Tuning  con-

denser must be suitable

for the high-tension you
are 1o dse.

XTAL
G2

7 Lo

the side of the baseboard, should then
be connected to the stand-off insulators
with short direct leads of copper strip
or strip aluminium. It is essential that
the circuit Li1-Crt should have the low-
est R.F. resistance and losses possible,
as even with ten watts, heavy currents
circulate in the tank circuit.

Baseboard mounting is suggested,
+ because assembly and any necessary

alterations are simplified and all com-

ponents made get-at-able. At the same
time, some may prefer rack-
and-panel mounting and
others some form of unit

Fil.SUR
—
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construction. These things are largely
a matter of taste and are of little im-
portance as long as the electrical re-
quirements are not sacrificed to appear-
ance. If the constructor is an “A.A”
man or a beginner, he is advised to
adopt baseboard mounting for the rea-
sons given above. A piece of five-ply
wood about 12 ins. by 15 ins. should be
used, raised by strips 2 ins. deep fixed
along the narrow sides. The coil L1
will probably have to be separately
supported, as it will of necessity be
rather large. Components such as Cg3,
C4, Cs, C6 and R1 can be mounted
underneath.

The valve-holders should be placed
symmetrically in relation to C1 and L1,
so that the plate leads can be kept
short. In fact, the symmetry of the
circuit, as indicated in the various dia-
grams, should be carefully maintained
in the lay-out, and the two tank con-
denser leads, the two plate leads and
the two grid leads should as nearly as
possible be of equal lengths. The R.F.
wiring can be carried out in No. 16
tinned copper wire, kept clear of the
baseboard, and the rest of the connec-
tions made with good quality rubber-
covered wire such as lighting flex, not
the red-and-black variety.

The R.F. choke R.F.C. can be either
an Eddystone S/W choke or else a 1 in.
diameter paxolin former 3ins. long
wound full of No. 32 enamelled wire.
It should be mounted out of the field
of the tank circuit. An R.F. choke is
not entirely necessary at this position
in this circuit, but it serves to keep
radio-frequency currents out of the
power supplv. It will be seen that the
H.T. is taken to the electrical centre of
Li. This should be accurately located
and the connection can be made by
means of a flexible lead and clip. C4
1s a hy-pass condenser of .00z mfd. capa-
city, and C3 should be of the same
value. The function of the latter is
not by-passing but blocking, in case the
series-gap condenser Ci1 should flash
over, in which case the H.T. would be
shorted to earth. Note that C3 and Cy4
must be rated at twice the voltage to
be used on the transmitter.

Cs and C6 are filament by-pass con-
densers and can be of the ordinary re-
ceiving type, while all these fixed con-
densers must be non-inductive. Rr is
a 3o-ohm potentiometer-type resistance,
with an adjustable slider to which the
key connection is taken. R3 is the
grid-leak, 2-watt compression-type, and
those of Graham-Farish manufacture
are very suitable for all low-power
transmitting purposes. Its value de-
pends on the valves used, and will be
discussed later.

Cz2-Lz is the grid tuning circuit, and
here a departure from the usual prac-
tice is recommended. Lz is of high
resistance, giving a flat resonance
curve, as in the well-known tuned-
plate-resonant-grid circuit, sometimes

known as the ¢ TN'T *’ oscillator. This
arrangement improves stability when
the set is used self-excited. To make
the transmitter more flexible and also
to tune the grid circuit accurately to the
crystal frequency, should one be used,
a .o003-mfd. variable receiving conden-
ser is connected at C2. For 160 metres,
Lz can be 42 turns of No. 32 enamelled
wire on a 1-in. diameter ribbed ebonite
former (ribbed rod) with a tapping
taken out at the 21st turn. The wind-
ing will occupy just over half-an-inch.
The former can be mounted on three
valve pins to which the connections are
taken and then plugged into a valve-
holder. The two grid leads and the
grid-leak are connected to the latter.

Alternatively, the coil may be wound
on a 1-in. diameter tube and some other
form of mounting adopted. As before,
these finer points can only be left to the
choice and discretion of the construc-
tor, who will in any case have his own
ideas about them. If a crystal is to be
used, the holder is connected across
the grids, as shown.

Tuning and
Operation

Suitable valves to use with this trans-
mitter are a pair of LSs’s, the old
stand-by, Osram PX4’s, or Mullard

——VVWAA—— HT+

Fig. 4.~—Both valves obtain the screen-current from
a commonltapping. The H.F. chokes are important,

T25D’s, or Mazda P6so’s.  These last
are recommended and are still avail-
able in limited quantities direct from
Ediswan’s, though they have actually
beern withdrawn from the lists.  The
question of valves depends upon what
is on hand and whether the constructor
is prepared to go to the expense of mak-
ing extra purchases. Other considera-
tions are the question of the power <1 -
ply to be used with the set and .ise
the L.T. available.

Assuming it is A.C. and that there
is some choice in the matter of valves,
P650’s should be used. They are ex-
tremely useful for all sorts of purposes
in the amateur ‘ shack,” are very
robust and have excellent characteris-
tics; though it is far exceeding the
maker’s rating, P650’s can be operated
with up to 4o0 volts on the plate, and,
in a well-designed and properly tuned
circuit, can safely be made to handle
10 to 15 watts.

For the preliminary tuning, the crys-
tal holder should be entirely discon-
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Fig. 3—Thkese “newt” condensers N.C.1 and

N.C.2 can be obtained from Bulgin. They should
bave long extension handles.

nected, and a low value of H.T. used.
With an o-100 mA milliammeter in
series with the H.T. positive lead and
the key closed, the condensers Cr and
C2 should be adjusted till resonance is
obtained, indicated by a minimum read-
ing on the milliammeter.  The best
way of doing this is to set C1 to about
two-thirds mesh and swing Cz till the
meter kicks back. With P6s50’s, the
grid-leak value will need to be about
50,000 ohms, with PX4’s the same, with
T25D's about 25,000 ohms, and with
1.S5’s 10,000 to 15,000 ohms.  These
values depend on the H.T. used and
are not arbitrary, while grid-leak
values are always a matter for experi-
ment.

When the set is oscillating, it should
be tuned into the 16o-metre band with
the aid of the receiver and/or frequency-
meter-monitor, this last being an indis-
peunsable piece of apparatus in any
amateur station, and the frequency set
to the desired value. An indication of
R.F. output can be obtained by holding
a tuning-lamp—which, for the unini-
tiated, consists simply of a loop of wire
of the same diameter as the tank coil
with a 33-volt flash-lamp bulb in series
—near one end of Li, when a glow
should be visible. The H.T. should
now be raised to the full voltage to be
used, say, 250-300 volts, and the grid-
leak value adjusted till the plate cur-
rent is about 15 mA at resonance.

It will be found that the grid circuit
tuning is fairly flat, and the best set-
ting is such that the R.F. output as in-
dicated by the tuning-lamp is a maxi-
mum and the quality of the note, as
picked up on the monitor, as clean as
possible. Slight variations of Cz will
make a considerable difference in con-
nection with these effects, while for
maximum R.F. and the best quality
note, it will be found that the plate
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current reading is sensibly a minimum,
unless the R.F. choke R.F.C. is reson-
ating.  The result of short-circuiting
this should be aoted.

All the adjustments detailed above
should, of course, be carried out with
the set unloaded; that is, no aerial or
¢ artificial aerial ”’ load should be ap-
plied till the transmitter is correctly
tuned.

On keying the set, the note should be
clean, sharp and steady, with no tend-
ency to chirpiness. And here a few
remarks in connection with the keying
circuit are necessary.  The key is in
the centre-tap position, and the resistor
Rz and condenser Cy7 comprise the key
fitter circuit, the object of which is to
eliminate sparking at make-and-break.
A little consideration will show that
there is a time-factor involved, since
the condenser C7 has to discharge
through Rz while the key is up. To
absorb thumping and produce clickless
and sparkless keying, Rz and C7 must
be adjusted to suit the particular con-
ditions under which the key is oper-
ated. In other words, their value de-
pends to a certain extent on the size of
the gap and the keying speed. A safe
value with which to start is .25 mfd. for
C7 and for Rz, a 2,000-ohm wire-wound
resistor. These values can be experi-
mented with tiil the desired effect is
obtained.

There are, however, other factors
which combine to affect the quality of
the note. These are the regulation of
the power supply, the loading of the
transmitter, and, when the set is used
self-excited, mechanical vibration. This
latter can be largely eliminated by
mounting the set on rubber pads on a
firm table or shelf away from the oper-
ating position, keying and power sup-
ply leads being run loosely for the last
eighteen inches or two feet of their
lengths before connecting to the trans-
mitter.

Power supply regulation and the
problems connected with a properly de-
signed power-pack for a C.JW. trans-
mitter do not come within the scope o
this article, but the point is that the
voltage variation of the H.T. due to
keying should be minimised as much
as possible, or the note is bound to be
chirpy. If there is much A.C. in the
signal, it will show that the power pack
is being over-loaded or that R.F. leak-
ages are taking place. The filament
circuit should be made symmetrical by
adjusting the slider of Ri1 till the clean-
est note is obtained.

The constructor is advised to read
carefully the advice and directions
which are given regarding the tuning
of the radiating system, which is a very
important point in the proper adjust-
ment and working of the set. Suffice
it to say that in a self-excited oscilla-
tor, or, for that matter, a crystal-con-
trolled or driven transmitter of any
sort, the load should not be such that

the output circuit is so heavily damped
that the R.F. falls off, even if high
aerial readings are obtained.

The degree of coupling between the
tank circuit and load should be such
that a good transference of energy is
obtained consistent with a clean and
steady note and no falling off in R.F.
output. To take a case, suppose that
with 300 volts on the plates of the
valves, the plate current reading with
the set unloaded is 15 mA. When the
load is applied (the aerial brought into
tune), the meter reading should not be
allowed to exceed 30 to 33 mA. This
will give g.0 to 9.9 watts input in any
case, but the point is that plate current
should not be pulled up as far as it
will go.

Dealing with the other condition in
which the transmitter can be used, crys-
tal-controlled; the application is quite
simple. As before, the H.T. should be

| e

| C7-
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Fig. s.—Unless you want to interfere with the Jocal
listeners, make sure to use key click eliminator
across the key.

reduced to avoid damaging the valves
during the tuning operations, and the
crystal connected across the grid coil.
If a calibrated monitor or frequency
mneter is available, as it should be, the
process is greatly simplified. The
transmitter is tuned to the crystal fre-
quency and Cz2 is carefully adjusted
about this frequency till the crystal
takes control. If the ““rock’ is a
good one, it will hold the oscillator
through wide tuning ranges, and the
point will be easily found.  There will
be a drop in the plate current reading
for resonance with the crystal working,
and the quality of the note will also
change. It should be cleaner and
smoother than when the set is self-
excited.

Condensers C1 and Cz should be care-
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fully adjusted for maximum R.F. out-
put, and it will be found that whereas
the tuning on C1 was previously rather
sharp, it will now be flatter. When the
load is applied, both the transmitter
tuning condensers and the aerial con-
denser(s) will require careful setting
for the best R.F. output and the clean-
est note. If there is any tendency to
chirpiness or ‘‘ dragging ’* with the
crystal in circuit, due to the latter not
picking up well on keying, a high re-
sistance of about 100,000 ohms can be
connected across the key contacts. This
will ensure that the H.T. is not com-
pletely broken and will keep the set
oscillating feebly when the key is up.
A weak spacing wave will be radiated
if this is done and, while it is not in
itself very desirable, this will give the
transmission the authentic Tg effect.

One further point to notice in Fig.
2 is the disposal of the filament supply
winding centre-tap.  This is earthed
through the 2 mfd. condenser C8; it
may be found unnecessary, though it
will probably help to reduce the per-
centage of A.C. ripple on the signal.
The centre-tap cannot be directly
earthed, as by doing so the key would
be short-circuited, hence the condenser.

A good earth should be used, with a
well-insulated direct lead, as in A.C.
operation the efficiency of the earth is
most important.

General

It should be noted that when using
P6so’s, a 6-volt filament supply is
required, since these valves are rated at
6 volts, the filament current being o.5
amp. As 6-volt windings are non-
standard on the ordinary transformers,
two 4-volt windings of sufficient
capacity may be joined in series, with
a suitable control rheostat ; indeed, this
arrangement is desirable, as it takes
care of the voltage drop in long fila-
ment leads.

(With more than about 3vo0 volts on
the plates, it may be found difficult to
limit the input to a reasonable figure,
even by increasing the grid-leak value,
an adjustment that can be taken too
far. Experiments should therefore be
carried out to determine a convenient
H.T. supply voltage and grid-leak re-
sistor to give good R.F. output within
the required power input. In general,
where 10-watt working is involved, 300
volts H.T. is ample. More than this
makes the set unmanageable as regards
limiting the input.

A transmitter of this type is quite
suitable for operation with battery-
type valves when ultra-Q.R.P. is used
and no mains are available. In Fig. 5
is shown the circuit arrangement for
battery-fed filaments, Cs being the
filament by-pass condenser. If pos-
sible, {-amp. valves should be used, as
some of those having patent dull-
emitter filaments deteriorate rapidly

(Continged on page 170.)
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Correspandence is invited. The Editor does not necessarily agree with views
expressed by readers which are published on this page.

Myr. Parsons’s Aerial Image
Congratulations ::

Re Mr. Parsons’s Aerial Image
SIR,

I apologise for this intrusion into
the argument, but there is perhaps
one point which seems to be over-
looked, a physiological (plus psycho-
logical), and I trust the query will
not be considered too personal. But,
what happens to his eyes when he
gets tired? (Together with, how long
had he been staring at the discs? 1
know from experience how tiring this
can be.) Do his eyes tend to alter
focus markedly when tired, i.e., focus
say to 10 ins. away, and, most im-
portant, do they tend to converge to
any point? This might account for
much and is on a par with the
shock I got when, thinking I was
out of the scanning beam of the
transmitter, I looked at the
receiver screen and saw a face! 1
must have got sadly lagging optical
nerves !

To another subject! Certain
‘“ dailies ”’ are having competitions
for a suitable name for ‘‘ one who

looks-in.”” From the Report the ob-
vious seems to be ‘¢ Millionaire »’ or
‘“ Londoner.”’

R. H. ParkinsoN (Chaddesden).
* - .

Cathode-ray Tubes

SIR,

Congratulation ! The first number
of TELEVISION AND SHORT-WAVE
WORLD certainly fills a much-felt
want. 1 feel convinced that it will
receive the support that it deserves.

The much-awaited P.M.G.’s report
held quite a surprise. Few, I think,
expected the report to recommend a
240-line screen; we could certainly
not have wished for a better start.

There is one point, however, that
is rather disconcerting, the report
speaks of a picture size of 6 ins. by
8 ins., and even bigger, i.e., gins.
by 12 ins.; this no doubt refers to
the size of the picture obtained on the
fluorescent screen of a special Baird-
type cathode-ray tube. I am afraid
this is out of the reach of the ama-

P Cathode-ray Tubes

Cathode-ray Sweep Circuit

teur and experimenter as it does not
appear on sale so far as a separate
unit.

It would seem, therefore, that,
short of some means of magnifica-
tion of the image, the obvious thing
is for the valve makers to concen-
trate on the production of tubes with
a screen at least one foot diameter. I
personally cannot see why this could
not be done, and quickly, to enable
the experimenter to have apparatus
ready for the forthcoming transmis-
sions. The Baird laboratories have
done it, therefore the valve people
can.

I am, of course, aware that there
are other means apart from cathode-
ray tubes (mechanical) of producing
a large image, but these are not so
easily adaptable to an alteration in
the number of scanning lines as a
cathode-ray arrangement.

In closing, I was rather surprised
to read that for the next two years
television was to be put to the acid
test of public opinion, I take it that
this means the opinion of the people
inside the service. area of the first
transmitter installed. There are going
to be a lot of grumbles outside of
this area, and I can forsee a false
impression being gained by the Ad-
visory Committee.

C. E. MiLEs (Streatham, S.W.).

* * *

Congratulations
SIR,

We would like to add our congra-
tulations to the hundreds that are,
without doubt, pouring in on your
new TELEVISION AND SHORT-WAVE
WORLD.

America has hitherto led the field
in catering for the short-wave ex-
perimenters. Most of the American
journals are sent us, but there is no
doubt whatever that your new jour-
nal is definitely better in all respects.

We would like to suggest an im-
provement, but we cannot imagine
one. It will be very difficult to im-
prove it, although from your past
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record, we know it is your
ity,”” improving good books.
H. Montacug SmitH, Hon. Sec.,
WESTERN ENGLAND TELEVISION AND
ScienerFic Sociery (Bristol).

special-

ES * *

Cathode-ray Sweep Circuit
SiR,

Now that the cathode-ray oscillo-
graph seems to be asserting its
superiority over other systems of
reception, some of your readers may
be interested in the following sug-
gestion, which I have not so far seen
described in the technical Press. As
I have not yet had any opportunity
of putting the scheme into practice
myself, I should be interested to hear
of the experiences of anyone who
cares to try it.

The chief disadvantages of the
Thyratron time-base circuit seem to
be the cost of the discharge-tube it-
self, and the necessity for either a
high-voltage supply or a constant-
current device to ensure a uniform

L —>»HT+250 70 500V.

PLATES
2
6B.
® HT-
h .
»
charging rate; these might be

avoided by using a valve to amplify
the pulses generated by a neon dis-
charge circuit, as in the diagram.
The small voltage sweep of the
neon {about 2o volts) permits the use
of a comparatively low H.T. supply
without sacrificing uniformity of
charge, and, provided the time-con-
stant of R.C. be chosen so as to pass
the basic frequency of the voltage
swing without serious attenuation,
satisfactory waveform should be ob-
tained. (This consideration should
also govern the choice of decoupling
components in a free grid-bias
systeme if such be wused) An
actual anode wvoltage of 150-200
should suffice for a 200-volt peak-to-
peak swing, and with the large input
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More about the No-screen Image ::

The Amateur Experimenter

22 Television in the Provinces

available the choice of valve would
not be critical.  Almost any spare
general-purpose type should do.

F. H. WoobpBripGE (Cambridge).

* * *

The No-screen Image
SIR,

I am sure you will not wish to use
your valuable space for comment
upon all of the detailed nonsense Mr.
Parsons has written in explanation
of his phenomenon.

I would like to say, however, that
with the aid of a two-foet rule I have
plotted Mr. Parsons two visors, and
conclude that the dancer he saw was
‘““ doing her high kicks,”” on the tip
of that gentleman’s nose, observing
that he had both left and right hands
on the controls of the two visors.

Is it too much to hope, Mr. Editor,
that you will allow Mr. Parsons to
have one more letter on the subject?
I thank you for your past indulg-
ence.

B. Lurr (Watford).
SIR,

Now that Mr. Parsons has
honoured us with a detailed descrip-
tion of his apparatus 1 trust you will
permit me to keep my promise to
him to give him some constructive
help.

In order to get a no-screen image
of high optical quality, in contrast to
his present crude image, let him for-
sake television and concentrate his
attention on the homely magic lan-
tern. If he will take a magic lan-
tern into an old shed which has a per-

OPINIONS ON

The Amateur Experimenter
SIR,

I am very pleased to note the find-
ings of the Postmaster-General’s
Committee, particularly with regard
to the adoption of 24o-line pictures.
The detail obtainable should defi-
nitely place television in the realm of
entertainment.

At the same time, there is a great
deal of experimenting to be done,
since the technique of short waves is
understood by comparatively few
listeners, and in this connection I
foresee the revival of enthusiasm of
many amateur constructors.

In the early days of wireless the
amateur constructor flourished mainly

fectly black surface all over it, and
will take reasonable precautions to
see that light only comes out of the
lantern by way of the front lens, he
will be able, by simply focusing the
lens on the desired point, to form an
image of the slide at any point in
mid-air he wants, and provided the
black wall he shines the light on is
strongly absorbent the effect will not
seriously interfere with the image.
The shed should be as free from dust
as possible.

Mr. Parsons need not be upset by
the simple fact that, as there is no
screen to reflect the light, the image
will normally be invisible, for this is
the fundamental and essential fea-
ture of all no-screen images, except
when it is possible to place the eye
in the direct line of the lens and
image, in such a way that the lens
or mirror forming it subtends at the
eye a solid angle equal to and greater
than that subtended by the image,
and of such a shape as to allow the
image to appear framed in the lens.
This is also the case with the virtual
images formed by the magnifiers ot
the ordinary Baird disc machines.
The necessity of getting the eye in
line with the lens and image limits
the number of people who can ob-
serve the image in comfort, as he
will know if he has ever been one of
a crowd jostling for a place in front
of an old disc machine.

My second piece of constructive
criticism is that the next time he tries
to throw the image from one visor on
to the spokes of the disc of another

he point the first visor so that its
axis i1s pointing towards the disc of
the second machine, and use a lens
to focus the spot on the spokes of the
disc. He will find this much more
satisfactory than having them with
their axes at an angle of 60°. Inci-
dentally it is pretty obvious that
what would happen if he succeeded
in throwing the image on the spokes
of the other disc would be that he
would get an image traversed by ver-
tical dark lines representing the oc-
casions when the spot goes through
the space in between the spokes of
the disc.

And thirdly, I cannot too strongly
advise Mr. Parsons to purchase a
good miniature camera, and keep it
by him on his workshop bench loaded
with a fast film, with which he will
find it quite easy to photograph the
most shadowy image with quite a
short exposure.  Furthermore, and
this is most important, when he next
observes an interesting phenomenon
he can take two or three photographs,
from different known viewpoints, of
his apparatus, so that he may place
it in exactly the same position at any
later date should he desire to repeat
the phenomenon.

Finally, while burglar stranglers
and light-beam wireless may be all
right for the local press, I am afraid
he has seriously underrated the in-
telligence of your readers if he ex-
pects anything so vague and unscien-
tifically described to be regarded as
a contribution to science.

G. L. RoGers (Cambridge).

THE TELEVISION COMMITTEE’'S REPORT

because of the high prices ruling at
that time, and it would seem that
the same state of affairs will prevail
in the television world.

Everybody realises the immense
help which the amateur experimenter
has given to the industry, and your
paper is doing valuable work in sti-
mulating their interest in television.

It is only by reading all the avail-
able literature on the subject and by
continuous experimenting that we can
hope to gain a sound knowledge of
the new science which is being in-
augurated.

W. W. BurnHAM, Manager.
Tue Epison Swax Erectric Co.,
Ltp. (Radio Division).
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S Television for the Provinces
IR,

I think the Television Committee
are to be congratulated on their sug-
gestions for the future development
of television. No doubt many lookers
who live outside the London area will
be disappointed that for at least
some time to come, only those living
in London will have a television ser-
vice. I feel there is little doubt that
it will be a long time before the rural
areas, to which it would be the
greatest boon, will have a service.
Still, ultra-short waves may have a
longer range than is generally sup-
posed—Ilet us hope so for the country
cousin’s sake.
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240 Lines and Mechanical Systems ::

Ghost Images ::

The Off-the-screen Image

The cost of a cathode-ray tube, if
the present high price be maintained,
-will probably hamper the popularisa-
tion of television. It is to be hoped
that firms sponsoring mechanical
scanners will be able to offer some
healthy competition.

RoserT DEsMoND (London, N.W.j.
(Mr. Robert Desmond is a well-known contribntor

10 this journal and is engaged professionally in tele-
vision development.)

* * *

240 Lines and Mechanical Systems
SIR,

Now that the eagerly awaited re-
port of the Television Committee has
been published, 1 feel sure that the
commercial development of television
which has for so long lagged far
behind its technical progress, w111 at
last make rapid headway.

Perhaps the factor which might be
regarded as most controversial in the
report, is the selection of the high
figure of 240 scanning lines as the
standard of definition for immediate
adoption. This selection has caused
considerable dismay for the moment
amongst the supporters of those sys-
tems which can only handle such a
high definition with great difficulty at
their present stage of development.
‘There can be little doubt that the
time taken before a wide service can
‘be put into operation would have been
shorter had a iower number of scan-
ning lines, say, between 100 and 200,
‘been chosen, as this would have ren-
(dered available at once equipment of
a wide variety.

The high figure of 240 lines has un-
doubtedly been made possible through
the great advance in transmitting
technique brought about by the sys-
tems of ‘‘electron scanning’’ evolved
in a practicable form only during the
last year.  Up till then, the techni-
que of receiver design seemed well
ahead of that of transmission; this
had been the case since the earliest
.days of television, and it did not seem
possible to transmit anything other
‘than films at definitions higher than
.about 120 lines.

This state of affairs has been sud-
denly and strikingly reversed. In my
©opinion it is still a matter of doubt
whether any system of television is
yet so far perfected that a 240-line
transmission of perfect quality can be
sent out and received by radio, and
reproduced on the viewing screen,

without experiencing some loss of
quality. It has been suggested that
the best images at present possible in
the home are about of the order of
definition of a perfect 120-line image.
This is a very good and useful defini-
tion, in comparison with that which
has been available up to the present.

It is on the radio side, however, that
we shall experience the greatest diffi-
culty at first in handling 240-line tele-
vision.  Satisfactory receivers have
yet to be designed, as few, if any, are
yet available. ~ When this problem
has been solved, as it may well be in
quite a short time, there still remains
that of transmission. On the ques-
tion of the practicability of design-
ing a substantially perfect radio
transmitter for a modulation range up
to nearly a thousand kilocycles, very
little published information is avail-
able.  Whilst there can be little
doubt that such a design is possible,
its evolution may perhaps take time.
It is interesting to note from reports
on recent work of the Radio Corpora-
tion of America, published in the pro-
ceedings of the I.R.E., that their
most recent equipment was admitted-
ly unable to do full justice to tele-
vision signals of more than about 120
lines; higher definition signals suf-
fered ,appreciably in the radio cir-
cuits.

I do not wish it to be thought, how-
ever, that I am antagonistic to the
selection of 24o0-line definition. In
spite of the foregoing remarks, this
high standard cannot fail to raise the
eventual standard of the television
service, and it has the inestimable ad-
vantage that the standard should not
require revision for a fair number of
years. In my opinion this fact alone
quite justifies the choice which has
been made.

In other respects the Report seems
eminently fair and reasonable. I
notice with particular approbation the
emphasis laid on the provision of am-
ple facilities for experimental re-
search, and hope that this will lead to
a reasonable degres of freedom for
the amateur experimenter, working
on the radio aspect of television.

It is of interest to note that the
possible use of moedified scanning sys-
tems to reduce flicker is referred to in
the Report, and their effectiveness ad-
mitted, whereas no such system is
recommended for adoption. I cannot
but deplore the suggestion, however
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tentative, that the images per second
might be increased to 0 at some later
period, to climinate flicker.

More economical means of doing
this are theoretically possible, and
must be sought for. Surely the pre-
sent enormous frequency band is
wasteful enough?

I am also a little disappointed that
the additional use of a medium-defini-
tion service, of round about 60 lines,
has not been decided upon. Such a
service, capable of reception in all
parts of the country on a wavelength
near 200 metres, seems to me to be
essential for the full exploitation of
television as it is to-day, and for
several years to come.

E. L. GarpiNer (London, W.).
* * *
Ghost Images
SIR,
I wonder how many ‘ lookers ”’

were able to receive television (those
outside the service area of London
National) on Wednesday night,
IFebruary 13, free from its very
strange Dbehaviour of a peculiar
motor-boating  signal, which ap-
peared on the screen alternately as
the image, then the form of a ghost
image, constantly, at the rate of
about 8o times to the minute through-
out the whole transmission.

This was free from fading and re-
mained synchronised.

I have been looking-in since 1930,
but never received such a strange
phenomenon.

N. M. ButLEr (Breaston, nr. Derby).

* * *

“ The Off-the-Screen Image ”

SIR,

I have received letters in connec-
tion with the above subject and have
secured the type of information I
sought at the outset.  One letter,
from a very authoritative source,
throws some considerable light upon
the subject. It is gratifying to know
that one is not alone in this type of
experience and I am very grateful to
you, sir, for having made it possible
for me to compare notes with the
source I refer to.

Thanks, too, to your many corre-
spondents for their interest taken.
When I have gathered together cer-
tain other information I shall, if occa-
sion warrants, write an account of
my investigation.

ALBERT Parsows, F.R.A., F.T.S.
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These two_condensers are ideal for transmitting work. On the left
is the new Stratton .0001-mfd. condenser having very low-loss insulation,
while on the right is a special Jackson condenser baving a maximum

capacity of 00015 mfd.

HIS has been quite an eventful

I month. 1 have been able to ar-

* range to have reception reports
from nearly every part of the country
while, during some spare week-ends
that I had, I have been able to call on
many old friends, partially for busi-
ness and partially for pleasure.

The most interesting time I had was
when I made a tour of Essex and saw
some of the transmitters which you
probably all know so well.

The only unfortunate feature about
it was that I picked a rather bad week-
end to make this trip, when the roads
were completely ice-bound, which made
travelling rather dangerous.

My first call was on Gs5UK, who was
able to show me some of his experi-
mental gear, including his top band
transmitter, which uses a pentode CO
and Det.5PA, his tri-tet forty-metre

transmitter and his push-pull five-metre

oscillator.

I was glad to see he was interested
television,

in which 1is really very

The Epach Condenser Microphone.

closely related to short-wave radio and
is using a disc receiver, in which G20V
was very interested. While 1 was
there he had several QSO’s on the
forty-metre band and he was able to
demonstrate his two receivers to me.

Actually, as his aerjal system is not
particularly well situated, his results
are particularly noteworthy, for he is
able to contact with New Zealand, Aus-
tralia, India, etc., quite reliably.

After that I dropped in on G2KT
about 5 o’clock, and had plenty of time
to inspect his transmitters.

Even though his feeders sagged a

Wright and Weaire aremaking a
very extensive range of short-wave
components on Mycalex  former.
Typical examples are these short-
wave coils, high voltage test valve-
holder and a non-resonant shori-
wave choke. :

little and were touching the roof, radia-
tion was still good, and he was able to
make some very good contacts on the
20- and g4o-metre bands. The high spot
of the evening, however; came later,
when on the top band I was able to
have QSO’s with several other friends,
including G2LZ, G6KV, G20V and
GsUK, whom I had previously seen.

I did not arrive at G6KV’s place at
Laindon until well after ¢ o’clock, in-
tending to stop only a few minutes, but’
one thing ied to another, and T was
still there at 10.30 when he came on
the air.

The gear there is very straightfor-
ward, which probably accounts for the
exceptional efficiency of this station.
Readers will have probably noticed that
in the reports received from various
parts of the country, the call G6KV is
always very prominent. The transmit-
ter consists of a crystal oscillator stage,

a buffer and PA, the actual power being
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Heard on the
Short Waves

By
Kenneth Jowers

a little under 10 watts. It was just
before midnight before G6KV finally
closed downj leaving me with at least
sixty miles to go. Fortunately G6KV
has his own special methods of keeping
out the cold. So the long journey did
not worry me very much, and I was
home in under two hours. It is very
interesting being able to compare these
transmitters, and I hope shortly to be
able to tell you something about the
amateur stations in the Birmingham
area.

One of our new readers, N. Bran-
don, of Barnet, has been doing

well on a detector-low-
receiver.  Although sta-
tions logged are mainly commer-
cial broadcasters, the logs are a
lot more original than most. For in-
stance, stations such as VUB Bombay,
Z]T Jo’burg, Wi1XAZ, Boston, OERz
Vienna, VQ7LO Nairobi, YB3RC Cara-
cas, HJ1ABB Barranquilla, YV5RMO
Maracaibo, and COC Havana all figure
very prominently in his report. Re-
member that he only uses a two-valve
receiver, on the 19-, 25-, 31- and 49-metre
bands.

In Glasgow, B. McDougall is still re-
porting on amateur-band reception.
His logs average z0-25 stations and in-
clude G20C at R4, 6YU at Ry, 5]JW
at Rs, 2MV at R6, 2X0O at Ry, 2A0 at
R6, 6KV szt Rs, etc.

Writing from Bangor, Ulster, W.
Sullivan, 2BJH, mentions that the
American twenty-metre phone stations
are falling off in strength whereas Aus-

particularly
frequency
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tralians and New Zealanders are aver-
aging R8, usually between 8 and 11 a.m.
This report rather contradicts some of
the views of English listeners who find
20-metre phone stations particularly in-
teresting.

2BVYV says that at Reigate 2o0-metre
phone stations are coming in very well
from to a.m., fading out at 14.00; while
the 7-megacycle band is utterly useless
for DX reception.

One of the most successful receiving
stations 1s owned by John Preston, of
Muirkirk, Ayrshire, who, owing to an
exceptionally fine receiver, locality
and general interest in short-wave lis-
tening, is always able to produce a
really fine log of stations.

tween sNW, of Dundee, through 6FR,
60M, 2VQ and 2LZ will shortly come
into being. The details are being care-
fully considered.

VEIET has been heard calling 20V,
sNW and PAOWYV quite consistently.
2L.Z was heard working HBgB and
made a recording of the Swiss trans-
mission.  He also made a record of
WiI1EDW calling G6PY. 2LZ must
certainly have some 1eceiver.

Why is it that the top band is being
heard so well in Scotland? GO6AV, of
Forest Gate, is being heard up there at
R6/7 with a power of only 8.5 watts.
And I mean 8.5 watts.

F. A. Beane, of Ridgewell, Essex,
has got a very nice log of South Ameri-

G2IN’s station at Southport.

He points out there is considerable
activity on the 75-metre band. W3DQ,
of Wilmington, made his first G con-
tact when he worked with 5VL in Corn-
wall. G6LL, of London, contacted
with Canadian VE(ET, while W3UD,
of Philadelphia, is standing by every
evening in the hope of working a G
station on this band.

Anyone who is doubtful about top
band DX work should make a note
that Gz2LH, of Surbiton, successfully
contacted a trawler 650 miles away.
The same station also reports that he
is being received in Palestine on 1.7
megacycles. G2VQ is also doing good
work on the top band and reports that
he has been received in Munich at good
strength.

Mr. Preston mentions that CTiBY,
of Lisbon, was heard working on zo-
metres as late as 18.30. W stations on
the 7s5-metre band are being received
every evening from 22.00 onwards.
WiDTK, of Rhode Island, was also
heard on 1.7 megacycles, actually on
the same frequency as that used by
G2VQ

It is poss1b1e that a duplex chain be-

can stations. He mentions that the 49-
metre band is really fine at the moment
and only using a receiver with a de-
tector and two low-frequency stages he
has heard COC, Havana..

CT1AA can be heard testing on 50.16
metres and is
being received at
an average
strength of R8.

20-metre  ama-
teur reception is
very patchy ac-
cording to R. D.
Fverard, of Stan-

don. He finds
that the best time
for reception,
with the mini-

mum noise level,
is between 16.30
and 17.30 with an
occasional spread
up to z0.15.

The star station
on this band is |
WsZS of Loui-
siana, which is
in the same
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building as KWKH. Amongst the 20-
metre phone stations logged at Stan-
don were W3GLY, WiDBM, VE:2EE,
WoAIO, W4YC, W2AYA, WoBPK,
W3NK, W2GWH.

Conditions on the 75-metre band are
reasonably good with the exception of
a very high noise level. It is particu-
larly interesting to notice that W4AEZ,
a portable station, W4COF, W2FLO,
VE:1EI,” and W3UT have all been
logged on this band using phone. The
best time for reception is between 22.45
and midnight.

Mr. Everard’s best bag of the month
is VPOAP on the 4o-metre band. DX
does not seer. very good on this wave-
band, and consists principally of Dutch,
French and Spanish amateur stations.
Mr. Everard mentions that he has a
“veri”” from D4XAA, the Technical
College, of Stuttgart.  Although this
station is on the go-metre band several
readers commented that it is louder on
8o metres. His total list of ‘¢ veries ”’
now is up to 405. Incidentally VK3ME
has been heard on the loud-speaker at
Standon, while VK3LR was heard test-
ing with Radio Nations.

E. Mitchell, of Scarborough, sent me
a very nice report indeed. It is parti-
cularly welcome for Yorkshire listen-
ing stations seem to be conspicuous by
their absence.

Although Mr. Mitchell is only using
a 1-V-1 receiver with a badly screened
aerial he has been able to log quite a
number of American stations on the
20-metre band after 14.00. Amongst
the stations heard were W2GON,
W3EHY, W2KNA, WsECL, W6ENE,
'W2MG, W:2AIE, W2HFS, W2CQSs,
and W6UZ. Average strength of
all these stations was Rs. Mr.
Mitchell also mentions that the 31-
and 4o-metre bands have been very un-
productive of DX.

Listeners in Hull should make parti-
cular note that the conditions in that
area have greatly improved. Mr. John
A. Hay has been doing quite well, and

As the owner of PAOEOQ cannot speak English, be keeps a special YL
operator for that purpose.
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on 20-metres was able to log W3CBO,
WiDBB, WiYN]J, WiHNY, WiFFW,
WIATS and W4BPR. In addition he
has logged our old friend K4SA and
VK, VE, SU, ZC, ZP, ZD and ZS§ sta-
tions.

40 metres only produce the local F'’s,
PA’s, D’s, DA’s, CT’s amounting to
150 altogether. Many thanks for the
report John Hay.

I always like to receive reports from
listeners in congested areas for it helps
to tell whether the value of conditions
are of any real detriment to DX re-
ception BRS1,287, F. G. Sadler, of
Stamford Hill, has not done very much
on the zo-metres, but has quite a good
log of G, DF, EA, FM, HA, and OK
stations, on the 4o-metre band.

BRS1,298 Bradford, has logged
VK217, VK2ME, on 20 metres, HBsR,
OZsH, OK1VG on 8o metres. On the
top band G stations seems to be most
prominent.  These include sPL, 2II,
6IZ, 6KO, 2UQ and 2L.Z. Quite a
number of new verifications have been
added to Martin Railton’s log, who, by
the way, hails from Loughton, Essex.
Amongst the countries added are ZC6,
ZEI, ZTI, VK3 and VKs5. On 20
metres Martin Railton has heard over
70 C.W. phone stations with a similar
number on 40 metres.

Readers in Wales will be glad to
have the opportunity of checking up
their logs with a local receiving sta-

tion, BRS1,060, Mr. C. E. Spillane, of
Prestatyn, sent me a very fine log. He
is using an o-V-1 of conventional de-
sign. On this receiver on the 20-metre
band he has heard over 6o stations at
average strength of R6/g. Amongst
some of the unusual calls he heard were
Ks5AG, VPsEZ, W3BLQ and our old
friend Lloyd Morse, Wi1CAA. BRS1,060
goes on to say the VK and ZL stations
are quite reliable on 20 metres between
o7.00 and 29.3c. On 75 metres quite a
number of stations has been heard in-
cluding W3AXR, W9MM, W2AGA,
W3BAC, WBSAOM, W4ACZ, VEIEI,
etc., efc.

For the benefit of North Wales listen-
ers the following times have proved to
be the most productive. On 20 metres
between 12.00 and 17.00 for the follow-
ing stations: W, VE, Ks, ZL, VK,
VPs, YL, LY, OH and TF stations.
On 4o metres between 06.30 to 09.30 for
ZL, VK, Ks, VE, LU, VK7, FM4, and
W4, 5 and 6 district stations. On 75
metres between 23.00 and 06.00 the W
and VE phone stations are coming
through extremely well.

FOR
DISC AND MIRROR DRUM SYSTEMS

“BAIRD” and “ MERVYN”

KITS AND COMPONENTS

L. LEAMAN, 97, Northfield Avenue,
W. Ealing, W.I3.
'Phone—EALING 5394

TELEVISION

AND
SHORT-WAVE WORLD

Schnabel and
Television

In the course of a conversion with
a representative, Arthur Schnabel,
the great German pianist, expressed
the view that when television became
as widely an affair of the public as
radio is to-day, the best results would
be found, in the realm of staging
musical works, to have pieces writ-
ten and composed, and produced spe-
cially for the new medium. He in-
stanced the Walt Disney sound-film
creations as being specially adapted
to the needs of that province of art,
which to a considerable extent ex-
plained their universal success. By
any other means these delightful ex-
travaganzas of the Silly Symphonies
and Mickey Mouse series would be
just foolish. Conversely, to attempt
to televise operas, or scenes from
operas, such as those of Wagner,
would be altogether bad art, even
were it technically possible. = They
had been conceived for production
under completely different circum-
stances, too vast ever to be intelli-
gible in what must be, apparently,
the comparatively restricted resources
of television reception.
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NE now common application
O of the thermionic valve is for
the amplification of small
direct currents, such as those pro-
duced by photo-electric cells in the
invisible-ray burglar alarms. The
valve is also used in scientific labora-
tories for measuring very small cur-
rents; photo-electric currents again
provide a common example, while
the small ionisation currents pro-
duced by X-rays provide another.
The principles underlying the use
of valves with direct currents are, of
course, the same as in wireless where
rapidly varying currents are dealt
with, but the details are naturally dif-
ferent. A description of some of the
circuits used follows.  To ‘those to
whom the behaviour of alternating
currents is a little puzziing they will
be more easily understood than wire-
less circuits, to which their relation
is easily traced.

The General
Circuit

For the sake of clearness, a photo-
electric cell will be taken as the
source of the current which is to be
amplified. =~ The basic circuit is
shown in Fig. 1. C represents the
photo-electric cell and A a milliam-
meter in the anode circuit of the
valve. Suppose the grid bias battery

G is two volts; the H.T. battery is, .

say, 6o volts, and the grid leak is
1 megohm. Assume for the moment

MARCH, 1935

The Amplification
of Photo-electric Currents

This is an informative article on the amplification of small
direct currents with particular reference to photo-electric
currents with some notes on their measurement.

that the photo-cell is disconnected.
The potential of the grid ol the valve
with respect to the negative side of
the filament is then minus two volts.
Suppose the valve is such that it is
then operating well on the straight
part of the anode characteristic, and
that the mutual conductance of the
valve is 1 milliamp. per volt. If the
photo-cell is now connected in, but
kept in the dark, the condition of the
valve remains unaltered because the
cell is passing no current. Now let
the cell be illuminated so that it
passes a current of 1 microampere.
This current will flow down the grid
leak and the potential of the grid end
of the leak will then become different
from that of the other end. The dif-
ference is given by the formula
V = CR. Since we have assumed
the current C to be 1 microampere
and R to be 1 megohm, the potential
difference 'V will then be one volt.
Also, the grid end of the leak will be
negative with respect to the other
end. The voltage on the grid, there-

fore, falls by one volt and the anode
current falls by 1 milliamp.

The result of a current of 1 micro-
ampere flowing in the photo-electric
cell has thus been to vary the anode
current by 1 milliampere: that is, the
photo-electric current has been in
effect amplified one thousand times.
The factors which control the ampli-
fication of the current are clearly the
value of the grid leak and the mutual
conductance of the valve, provided
that the resistance in the anode cir-
cuit is small. If a relay is connected
in the anode circuit, the change of
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current of 1 milliamp. can be suffi-
cient to cause it to operate, and thus
if suitable relays are used this very
simple ctrcuit can control a large
amount of power.

It will be noted that the current in
the anode circuit decreases when that
in the grid circuit increases, so that
a ‘‘ negative ’ amplification is ob-
tained. This is obviously of no im-
portance, however, and even if it
were it would only be necessary to
connect the cell and its battery the
other way round. This is the way
more generally used, in fact, because
the H.T. battery of the valve can
then be used for the cell, but the way
shown is slightly clearer for describ-
ing the action of the circuit.

Measurement of Small
Direct Currents

This kind of circuit can be adapted
for the measurement of small cur-
rents, as distinct from their mere
amplification for the operation of re-
lays. It would hardly be used to
measure currents as large as one
microampere as in the example given
zbove, however; currents as big as
this can more conveniently be mea-
sured on a galvanometer. But sup-
pose the current to be measured is
only one thousandth of a micro-
ampere, in which case the use of a
galvanometer is difficult. In the
circuit of Fig. 1 the change in the
anode current would be only one
microampere in this case and this
cannot be indicated on the milliam-
meter. If a microammeter is used
instead of the milliammeter the cur-
rent flowing when the cell is in the
dark would throw the needle right
off the scale.

The trouble is easily avoided, how-
ever, by using the circuit shown in
Fig. 2.  This differs from Fig. 1
only in that a current from the extra
battery B is driven through the
microammeter in a direction opposite
to that given by the valve, and so

‘adjusted by means of the resistance

R that it is exactly equal to the cur-
(Continued on page 168)
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HOW

PHOTO-ELECTRIC CURRENTS

ARE  MEASURED

rent given by the valve when the
photo-cell is giving no current. The
microammeter does not then show
any deflection until the photo-cell
passes a current, and it will then
indicate one microampere for every
thousandth of a microampere given
by the photo-cell.

A difficulty with the circuit is that
any small change in any of the bat-
teries will disturb this balance, so
causing the microammeter to show a

~AAAAAAAA
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Fig. 2—A circuit for the measurement of
photo-electric currents.

.

deflection even when there is no
change in the photo-electric current.
Any small change in the condition of
the valve will have the same effect.
A number of different methods of
balancing out the current given when
the cell is in the dark have been
used; most of them are so designed
‘that any such change in the work-
ing conditions shall be automatically
compensated for, so that the micro-
ammeter shall only show deflections
when the photo-electric current
varies. Limitations of space forbid
going into these here.

In the example given an amplifica-
tion of 1,000 times was obtained by
using a one megohm grid leak; since
the amplification is proportional to
the size of the grid leak it would
seem, at first sight, desirable to use
as large a value as possible. Actually
though, with ordinary valves it is not
convenient to use more than about
10 megohms. The reason is that the
efféctive insulation of the grid is not
constant owing to variations in the
grid current, and this acts as a
variable shunt to the grid leak.
If the grid leak is much more
than about 1o megohms this be-
gins to be of importance with the
result that the amplification becomes
variable, the whole circuit becomes
a little unsteady and the microam-
meter needle tends to develop a
steady ‘¢ drift.”

Valves have been specially devel-
oped for this kind of work; their
feature is a very high insulation of
the grid, enabling very high value
grid leaks to be used. Values of the
order of 100,000 megohms can be
used without any difficulty, so that
very large amplifications can be ob-
tained. The mutual conductance of
these valves is low (about one-tenth
of a milliamp. per volt), but the loss
of amplification due to this is tre-
mendously outweighed by the gain
resulting from the use of the bigger
grid resistance. It is interesting to
note that 100,000 megohms repre-

sents perfect insulation in radio
work.

Two-stage

Amplification

There is usually no advantage in
using more than one stage of am-
plification in measuring photo-electric
currents, but when it is required that
the amplified current should work a
relay it is sometimes desirable to use
two or even more stages. Fig. 3
shows a circuit for two stages. Its
relation to the resistance-capacity
coupled amplifier used in radio work
is immediately obvious. The ampli-
fied voltage change at the anode of
the first valve, consequent upon the
voltage change on the grid due to
the photo-electric current flowing
down it, is applied to the grid of the
next valve. If the connection be-
tween the anode of the first valve of
the grid to the second is made
directly, the latter will automatically
be heavily positively biased—6o0 volts
would be a reasonable amount. If
the valve is such that minus 10 volts
grid bias is suitable, then the battery

B must be minus o volts. The same
H.T. and L.T. batteries can be used
for the two valves. Obviously the
first valve should be one with a high
amplification factor.

It is perhaps worth pointing out
the rather obvious fact that if the
photo-electric current is magnified
1,000 times by one stage of amplifi-
cation, yet two stages do not give
1,000 X I,000 times, but only 1,000
multiplied by the voltage amplifica-
tion given by the first valve.

All these circuits, with minor modi-
fications, can be run from a mains

-
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Fig. 3—.A two-stage photo-electric amplifier
Jor the operation of a relay.

supply where the purpose is just to
work a relay, but for the measure-
ment of photo-electric currents it is
almost essential to use batteries, as
the inevitable fluctuations of the volt-
age produce a little unsteadiness of
the indicating instrument and this is
fatal to accurate measurement.

The question of the type of valve
most suitable for this kind of work
has not been mentioned. It depends
largely on the purpose for which the
circuit is to be used, whether for
measurement or for control: if the
latter, upon the type of control re-
quired. Triodes have been shown in
the diagrams for simplicity.

The Optical Principles of
Television

An interesting course of lectures
are being given at the Imperial Col-
lege of Science and Technology,
South Kensington, S.W.7.

The complete course consists of
six lectures which are being given by
Dr. W. D, Wright, D.Sc., A.R.C.S.,
D.I.C.

The syllabus has been designed to
168

meet the needs of those engaged in
television research and provides a
critical analysis of the inherent opti-
cal problems in modern television
practice.

These lectures are being given on
Tuesdays and Thursdays at 4 p.m.,
and commenced on February 19,
1935. The fee for the complete
course is 21s.

Further details and. tickets can be
obtained from the Registrar of the
Imperial College, at the above ad-
dress.
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Eddystones have the foremost short-wave components and lead short-wave design. Ultra short-wave

. television on 7 metres will soon be here. For these high frequencies only specialised design will

e C a u s e ° be efficient. Ordinary insulation is inadequate, Eddystone components employ exclusively D.L.9
insulation, a high frequency dielectric pioneered by us and far superior to ordinary insulation. The

Eddystone components you buy now will be suitable for the ultra short wave reception of the future.
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DL-9 Dielectric. —
STRATTON & CO., LTD., Broomsgrove St., BIRMINGHAM. Set of 4 coils, No. 932, LB, Y, R and W. (Trade Mari
London Service Depot— Price 16/6 the set.
WEBB'S RADIO STORES, 14, Soho St., Oxford St., W.I. THE NEW
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WORLD WIDE
SHORT WAVE
PROGRAMMES

ON YOUR OWN RECEIVER WITH A

UNIT RADIO 1935
S.W. GONVERTOR

DE LUXE MICRO MODEL AS
REVIEWED IN THIS ISSUE.
Chassis built, fitted with 100-1 ratio
micro dial, convertor or adaptor at
will. For any type of receiver, mains
or battery operated without extra
batteries.
NO ALTERATIONS—JUST
PLUG IN.

CASH Carriage
or 4 7/- paid.
C.0.D.

Complete with 2 coils, range 13-60
metres. Additional coils, 2/6 each.

SEND FOR ILLUSTRATED
LEAFLETS

of the above and the following UNIT

RADIO S/W Products :—

@ STANDARD S/W CON- @
VERTOR at 39/6.

@ 4 VALVE S/W RECEIVER @

@ BATTERY HEPTODE CON-@
VERTOR

@ A.C. HEPTODE
VERTOR

UNIT RADIO

Specialists in S/W Apparatus.
12, PULTENEY ST., LONDON,
N.1. TERminus 5382.

CON- @

“ The Simplest Cathode-ray Receiver”’

(Continued from page 154.)
ceiver will pick up the television satis-
factorily, and it is only a question of
a little patience and care in the ad-
justments before the scanning lines
are set to frame correctly every time
the receiver is switched on. During
the running the temperature of the
relays will alter slightly and a touch
on the controis will be required to
keep the picture steady if the syn-
chronising is weak. The cathode of
the tube should be operated at as low
a temperature as possible consistent
with sharp focus and should never
be overrun.

Finally, remember that you are
dealing with voltages higher than
those to which you are accustomed
and exercise the utmost care.  The
condensers will remain charged for a
considerable time after switching off
and they should never be touched un-
til they have been made safe by dis-
charging.

Cover the sides of the chassis with
three-ply wood stained and varnished,
leaving the controls at the back
covered, but easily accessible. The
receiver will then be a neat job with-
out looking too bulky, and will serve
as valuable experience on which to
base a knowledge of cathode-ray tube
reception.

Since the design of this receiver
was undertaken the C.R.z rectifier in
the H.T. unit has been superseded
by the M.U.2 type. This does not
make any difference to the perform-
ance of the set and the price of the
rectifier (15s.) is unaltered.

“ A Multi-purpose 10-watt
Transmitter”
(Continned from page 159.)
when used as oscillators. Of the old
types still available, the PV625 and
CT25X are very good, while the more

MARCH, 1935

modern Mazda P220A’s are excellent
for Q.R.P. work.

With indirectly-heated valves run
from an A.C. supply, the cathodes
should be joined to the slider of R,
all other connections remaining the
same. The Mazda AC/P or AC/P1 are
good valves in this class, the charac-
teristics of the P65o coming somewhere
between them. The disadvantage of
using indirectly-heated valves is that,
owing to the time-lag on the heaters,
they cannot well be switched off be-
tween transmissions. If left on, it
usually results in hum being induced
in a sensitive receiver, especially if all
the equipment is tied to a common
earth. To run 1-amp. valves from
batteries becomes wasteful, though it
is done at some stations. If the hum
difficulty can be overcome, however,
they are very satisfactory.

In connection with pentode oscilla-
tors, it has been found that very good
results are obtained by keying in the
auxiliary grid(s). The circuit arrange-
ment indicated at Fig. 4 can be used,
the key being put in series with the
voltage-dropping resistor R. The value
of this depends on the type of valve
and the total H.T. used, which should
not be enough to cause secondary oscil-
lation with the auxiliary grid circuit
open. With Mazda AC/Pens, about
300 volts is permissible with 250 volts
on the auxiliary grids. As the grid
current is only about 7-10 mA under
these conditions, it is a comparatively
simple matter to get clean and click-
less keying, as the current being broken
is so small.

Baird Developments

Elsewhere in this issue we are able
to disclose the advanced develop-
ments reached by the Baird interests;
there is no doubt that they have
gained considerably from their asso-
ciation with Gaumont-British. If
this company were to be granted a
private licence for television trans-
missions on a proper service basis
they could, even to-morrow, put out
an amazingly good show.
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TELEVISION

THEORY AND PRACTICE

By J. H. REYNER
B.Sc., AC.G.L, AMLEE., MInst.R.E.

“ There is something on every
page to interest and inform the
experimenter . . . as up to date as
possible for any book on television
at the moment.”—World Radio.

“ A fascinating book . . . such a
book was wanted.”’—The Observer.
“Is timely and most welcome.”—

Journal of the Television Society.

Demy 8vo., 208 pages, fully illustrated,
12/6 net, postage od,

BOOKS

ON THE TOPIC OF THE DAY

% DETAILED PROSPECTUSES “R” FREE ON REQUEST %

FIRST PRINCIPLES OF

TELEVISION

By A. DINSDALE

M.Inst.R.E.

“This is probably the best book
that has been published on the
subject . . . will be found useful
to either the beginner or the ad-
vanced student.”—Television.
““An admirable book.”—World
Radio.

“ We can recommend it to every-
one.”—Nature.

“ Brimming over with informa-
tion.””—Electrical Review.

Demy 8vo,, 260 pages, fully illustvated,
12/6 net. postage od.

CHAPMAN & HALL, LTD, 11, HENRIETTA STREET, LONDON, W.C.2.

'3 Reasons why

YOU SHOULD JOIN THE
OLDEST RADIO SOCIETY
IN THE WORLD.

Because

I. Its Monthly Journal, the T. & R. Bulletin, is
devoted exclusively to short wave develop-
ments and news of amateur interest,

2. Its Research and Experimental Section enables
members to collate the results of their tests and
experiments,

Television and Ultra High Frequency work
are but two of the specialised groups operated
by the Section,

3. Its QSL Bureau (which handles nearly half a
million cards annually) is the most efficient free
Bureau in the world.

Membership details will be sent on”receipt of a
stamped addressed envelope,

Iif you have not yet read the second Edition of A Guide to
Amateur Radio, write for a copy to-day, This Handbook
contains 80 pages of up to date Information dealing with short
wave transmitcers and receivers, and explains in detail how
to obtain a Government Licence. The price is 8d. post free.

All communications to
. The Secretary (Dept. S.W.),

RADIO SOCIETY OF GT. BRITAIN,
53 Victoria Street,

London, S.W.I."

For the Connoisseur ==

ROTHERMEL-BRUSH
mmmmmmm DE LUXE HIGH FIDELITY
E— PICK-UP

Designed in collaboration with Mr. P. Wilson,
Technical Editor of the ‘‘ Gramophone.”

The new Rothermel-Brush De Luxe Piezo-Electric high
fidelity Pick-up provides an amazing performance of a char-
acter hitherto believed impossible. With an average output

of 1.8 volts there are no pronounced peaks over the entire
frequency range up to 10,000 c.p.s. The bronze finished arm
has a swivel head to facilitate needle change and bearings are
The base has a

damped in order to eliminate resonances.
ball race movement.

PRIGE £4.4.0

Get to know more about this revolutionary
high fidelity model, also our standard model
crystal pick-up, tweeters, speakers and
microphone by writing to-day for a copy of
** PIEZO-ELECTRICITY '"—a technical trea-
tise on the application of Rochelle Salts to
:ﬂgh fidelity reproducers. Price, 9d. post
ree.

Rothermel House,
Canterbury Rd., High Rd., Kilburn, N.W.é
. 'Phone : Maida Vale 6066,

There is news In_the ** Television and Short-wave World ** advertisements
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THE TELEVISION ENGINEER

MODERN PHYSICS

MARCH, 1935

By J. C. Wilson,

of the Baird Laboratories

AND TELEVISION RESEARCH-III

This is the third article of a series on pure physics. It shows how desirable a conception of modern
ideas is to the research engineer.

THE QUANTUM OF ACTION

Recapitulatory

N the previous articles of this series, we have been
Iexamining some of the properties of space upon

which the exact description of natural events rests.
To do this, we examined particularly the way in which
different observers would agree to differ about the re-
sults of their experiments with light, and we touched
upon the new geometry of space resulting from all this.
Especially we noted a consequence of that portion of
relativity theory known as the General Theory: namely,
that a few minutes measured by one moving observer
might correspond with many years measured by an-
other differently moving one.

We cannot, of course, in the compass of these brief
notes explore all the consequences of relativity theory,
but before passing on to the special parts of physics
that more intimately concern television research, we
may remark that in the light of the General Theory,
gravitation manifests itself as an inevitable conse-
quence of matter-infested space. In other words, it
is not so much a subtle force exerted between bodies,
capable of being Cut off by some as yet unknown
‘“ insulator,”’ and requiring a special ether of its own

to provide the medium of action. Rather is it the
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Fig. 1.—Curve showing energ y radiated from tungsten filament at 2850°K.,
(adapted from W. W. Coblentz : * The Emissivity of Straight
and Helical Filaments of Tungsten,” Bureau of Standards Bulletin,
1919).

effect of the properties of space in the neighbourhood
of massive bodies, so that centrifugal force (such as
that felt when a stone is whirled on the end of a string)
and centripetal force (such as the so-called ‘‘attraction’
of the earth on a stone, in causing it to fall) are really
different aspects of a universal law.

Moreover, the Universe containing all this matter
is, as an inevitable consequence of the presence of the
matter, Reimannian: that is, it is of such a nature

172

\

that though unlimited, in the sense that it has no boun-
daries, it is not infinite in extent. The answer to the
question which is often asked: ‘“ What is outside it, if
it is finite?”’ is not ‘‘ Nothing ’ but *‘ There is no
outside.”” Space, in fact, is curved; and the curva-
ture is due to the matter in it. Yet strangely enough
if one removed the matter, one would not be left with
space uncurved, but with literally nothing.

Jeans has recently® put the matter very elegantly by
pointing out that if a telescope sufficiently powerful to
enable all the stars in space to be counted were in-
creased slightly in power, some stars would be counted
twice. The conception of this kind of space is no new
thing, for Reimann in 1854 pointed out its properties,
and of it Helmholtz says:] ‘* The strangest sight, how-
ever, in the spherical world would be the back of our
own head, in which all visual lines not stopped by other
objects would meet again, and which must fiil the ex-
treme background of the whole perspective picture.”’

The Necessity for
the Quantum

One of the few ways in which relativity theory may
be tested experimentally lies in its explanation of a
peculiarity in the motion of the perihelion§ of Mercury,
which was for some time an astronomical puzzle, On
a huge scale, therefore, we have an obscurity in orbital
motion engaging attention, while in the region of the
extremely small another orbital motion was exhibiting
queerness of an even stranger kind: I refer to the
mysterious restriction of electrons to certain orbits in
the Rutherford-Bohr atom mode!, to the nature of
which we now must turn.

In 1913, Neils Bohr, who had for some time been
actively engaged in atomic research with Rutherford,
propounded in its early form his theory of the struc-
ture of the atom, in which the unit of matter was
stated to comprise a small, compact nucleus (positively
charged) with electrons gyrating around it in different
set orbits. On this theory, so long as the electrons
belohging to an atom continued to swing around in
their respective orbits, no energy was either lost or
gained by the atom: but if for some reason (perhaps
under the impact of a fast-moving electron from out-
side) an electron left one orbit and took up its gyration
in some other, usually at a different distance from the
nucleus, then a certain amount of energy was gained
or lost. If the electron jumped from a smaller orbit

(Continued on page 174.)

* Sir J. H. Jeans, ‘‘ The Listener,”” Vol. xii, No. 307, p. go8.

+ Abhandl. del Konigl. Gesellsch. zu Géttingen, Bd. xiii,

1 Popular Lectures (tr. Atkinson), 18¢8: ‘ On Geometrical
Axioms,” p. 62.

§ The point on its orbit at which a planet is nearest to the sun.
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to a larger, energy was gained (for example, from the
impacting electron, or from light, as in the case of
selective absorption of light by gas); but if the jump
occurred in the opposite sense, then energy was lost
(as in the case of light radiation from a gas-discharge
tube, or in fluorescence).

But the astonishing part of this theory, which fitted
in very well with the line-spectra of those gases with
which it could be tested, was that there appeared to be
no valid reason for the electrons preferring certain
orbits and eschewing all others. Moreover, since an
electron is a particle of electricity, and therefore when
moving is equivalent to an electric current, the orbital
motions ought to give rise to oscillatory electric and
magnetic fields with consequent continuous radiation
and loss of energy possibly in the form of light: no
such effect with stable atoms was known to occur.

Problem of

Incandescent Radiation

Yet the clue to this extraordinary behaviour of parti-
cles in very small orbits was already extant, and to
trace its inception we must go back to the years 1900
and 1go1, when Max Planck* suggested an explanation
of an equally puzzling yet perhaps not so widely known
phenomenon. It is well known nowadays that there
is a certain law of correspondence between the amount
of energy radiated as light and heat by an incandescent
body, and the wavelength (or colour) of that energy;
that is to say, an incandescent body has a certain dis-
tribution of the energy radiated in different parts of the
spectrum.  The wavelength at which the maximum
radiation occurs depends upon the temperature of the
body, but so long as it is closely akin to a *‘ black
body,” or perfect radiator, the shape of the energy-
distribution curve is practically the same for all mate-
rials capable of withstanding temperatures of incan-
descence.

The curve for a tungsten filament at 2,850° K. is
shown in Fig. 1; as a guide to the general order of
energies in question, Walsh{ gives the total radiation
from 1 sq. cm. of palladium at its melting point (about
1,830° K.) to be nearly 64 watts.

Now it was early pointed out by Rayleigh that, on
the principles of classical mechanics, the energy radi-
ated at the shorter wavelengths ought to be considerably
more than it is; in fact, the law connecting radiation
with wavelength ought to be:

EXx = 8RT/A*
where E) is the energy radiated per unit range at
wavelength A
R is a constant called the ‘‘ gas-constant.”’
T 1is the absolute or thermodynamic tempera—
ture.

This is known as the Rayleigh-Jeans formula, and
shows that the energy-content of the radiation ought
to be infinite for waves of infinitesimal length; the for-
mula clearly does not correspond with the actual radia-
tion law illustrated in Fig. 1.

To overcome this difficulty, Planck suggested that
the trouble Jay in the manner in which energy is ex-

€

* Deut. Phys. Gesell., Verhand. 2, 1900, pp. 202 and 237; Ann.

d. Phys., 4, 1901, p. 553.
+ J. W. T. Walsh, * Photometry ” (Constable), p. 37.
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changed, and put forward the hypothesis that energy
can only be gained or lost in amounts corresponding
with units called gquanta; the quantum is the least
amount of action, or change in momentum, which it is
physically possible to produce. Its value is 6.554
x 10~%" erg.-sec., and this quantity, designated by k
and termed Planck’s constant, is so small that accord-
ing to Russeil it would require in the region of a billion
billion of them all at once to make their effect sensible
without the aid of instruments of precision.

Atomic

Quanta

Owing to the introduction of an element of chance
or probability into the procedure of generating radiant
energy at the shorter wavelengths, where the energy
per single wave is so large that the radiator has, as it
were, to wait for quanta to put into them, this hypo-
thesis led to the new formula:

EX = 8rhc[A® (ekl2k-1)

where k is a constant equal to the **
per molecule.

This is in conformity with the curve of Fig. 1; but
this does not represent the outstanding success of the
introduction of the new constant of Nature, h, for Bohr,
when the time came, seized upon it for the explanation
of his theory of intra-atomic behaviour of electrons.
It had for a long time been known that the wavelength-
positions of the coloured lines in the hydrogen spec-
trum (caused, if Bohr’s hypothesis was correct, by
millions and millions of little electron-jumps from one
orbit to another) lay in a relationship derived from the
formula:

1/A = R(z/n"—1/k%)

by giving n and k small positive integral value suc-
cessively. Here R is an empirical constant found by
Rydberg and equal to about 109,700 waves per centi-
metre. But now, by Planck’s principle, the energy
radiated at one of these wavelengths had to correspond
with the loss of a whole number of quanta of action,
so that the energy-difference between electrons in suc-
cessively larger orbits must correspond with a quantum
at least. 'This means that some orbits are quite im-
possible, and in fact we can very easily calculate those
which are possible, leading to a theoretical value for
Rydberg’s constant which is in very close agreement
with the measured one (see Appendix 1).

Application to

Television

Like most researches in pure physxcs, this introduc-
tion of the quantum of action appears to have little
practical significance for the engineer, for all large-
scale mechanical experiments involve so many quanta
at once that it is quite immaterial whether energy is
continuously or discontinuously exchanged: for exam-
ple, every stroke of a petrol-engine involves so many
uncounted billions of quanta that the mind staggers
at the thought. At the same time, it must be remem-
bered that whereas relativity theory is a kind of general-
isation or refinement of the older classical mechanics,
quantum theory is a radical departure.

(To be continued.)

gas-constant *’
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By H. J. Barton Chapple, Wh.Sc.,
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This is the outstanding book on Tele-
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gives clear instructions, with easily
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THE MIHALY-TRAUB

TELEVISION RECEIVER

EADERS will remember that a
few months ago we gave a des-
cription of the Mihaly receiver
in which the essential features are a
stationary mirror-drum of which the
mirrors face inwards and a plane
mirror revolving in the centre. This
type of receiver was quite satisfac-
tory for a low number of scanning
lines, but when the number exceeded
ninety the stationary mirror-drum
was of necessity large, and the accu-
rate setting of a number of mirrors
occasioned a great deal of detail
work.

We were recently shown a modifi-
cation of this receiver which obviates
these defects. This modification is
due to Mr. E. Traub, who is a fre-
quent contributor to this Journal, We
are not at liberty to disclose the exact
details at the present time, but it will
suffice to say that the entire appara-
tus has been so reduced in size that
an instrument with a scanning fre-
quency of 130-lines does not occupy

a space of more than about a foot
square. Also much less work is en-
tailed in the setting of the mirrors,
for by means of a multiplying ar-
rangement they are comparatively
few in number. No less important
is the fact that it is obvious that the
apparatus could be produced at a very
low price.

We were recently given a demon-
stration of the Mihaly-Traub re-
ceiver. This particular machine was
scanning 120 lines and a remarkably
good picture was produced with a
screen about nine inches wide. A
feature was the brightness of the pic-
ture and we were amazed to learn
that the light source was only a 32-
watt lamp of the ordinary incande-
scent type. ‘The transmission was
by line from a Scophony transmitter,
but examination of the apparatus
made it abundantly clear that the
same results would be obtainable via
radio were such a transmission avail-
able.

Additional Members of Constructors’ Circle

J. Witham, 110 Dickens House, Dod-
dington Grove, Southwark, S.E.17; J.
Gambling, g St. Catherine’s Road, Winches-
ter; C. Crocket, 15 Douglas Terrace,
Castle Douglas, Kirkcudbrightshire, Scot-
land; F. A, Mason, “Furlongs,” Clatterford
Road, Carisbrooke, 1.O.W.; G. V. Plachy,
Praha-Krc., Domy U.S.P., 188 Ceskosloven-
sko; W. Gray, 3o Hortus Road, Southall,
Middlesex; I. G. Davies Rees, * Cefni,”
Church Street, Llangefni, Anglesea; J.
Smart, 15 Primrose Crescent, Priory, Dud-

ley, Worcs.; A. W. Alcock, - 104 Como
Street, Romford, Essex; J. Ferris, 22 South
Street, Sebastopol, nr. Pontypool, Mon.;
C. Colebrook, 298 Croyland Road, Edmon-
ton, N.g; H. A. F. Perkins, Eden Dale,
West Street, Warminster, Wilts; V. A.
Sarabhai, ¢ Retreat,”” Shahibag, Ahmeda-
bad, India; J. A. Fitt, ¢ Hillsborough,” 10
West Croft, Clevedon, Som.; ]. Hellen-
brand, Jr., 72a Bournemouth Park Road,
Southend-on-Sea; P.  Letherbarrow, 7
Broughton Road, Banbury
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every additional word. All advertisements
must_be accompanied by remittance. Cheques
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed,
and should reach this office not later than the
15th of the month previous to dats of jssue.

PATENTS, Trade Marks, Advice. Handbook and
Consultations Free.—B. T, King, Patent Agents, G.B,,
US.A. and Canada, 148a, Queen Victoria Street,
London, 48 years' references. Phone: City 6161,

A. MATHISEN, Chartered Patent Agent, F.TelS,
Patents, Designs and Trade Marks.—First Avenue
House, High Holborn, W.C.1. Holborn 8gs0. Tele-
grams : * Patam " Holb.,, London.

TELEVISION—A BRIEF SURVEY. A handbook
for the beginner giving circuit for receiving, 7id.—
Post Free to Messrs, H, Bailey & Co,, Ltd., gl‘elta\.rislr.m
and Radio Engineers, Denton, Manchester.

EXPERIENCED COMMERCIAL MAN widely
travelled, desires to scquire active interest in an
established television firm. Moderate capital avail-
able. Box No. 1.

" TELEVISION APPARATUS AND PROCESS."”
The proprietors of British Patent No. 368,309 desire to
arrange for the cemmercial working of this patent by
sale outright or by licences granted on participating
and reasonable terms.—Particulars obtainable from
Technical Records Limited, 50-60, Lincoln's Inn
Fields, London, W.C.2.

PATENTS AND DESIGNS ACTS 1907 to 1932,
" Notice is hereby given that Marconi’s Wireless Tele-
graph Company, Limited, of Electra House, Victoria
Embankment, London, \*-’AC.Z. Harry Melville Dow-
sett, of 47, Drayton Gardens, Winchmore Hill, London,
N.z21, and Robert Cadzow of Ardentinny, Argylishire,
seek leave to amend the specification of Letters Patent
No. 416,848 granted to them for an invention entitled
‘ Improvements in or relating to television, picture
telegraph and the like transmitters.’'
Particulars of the proposed amendment were set forth
in No. 2403 of the Official Journal (Patents), published
on February 6th, 193s5.
Any person, or persons, may give Notice of O ition
to the amendment by leaving Patents an‘fpﬁ_ ig
at the Patent Office, 25, Southampton Buildings,
London, W.C.2, within one calendar month from the
date of publication of the said llaurnal‘

M. F. LINDLEY,

Comptroller-General."”

TELEVISION.—London firm with Bakelite moulding
and metal stamping equipment would undertake
manufacture and marketing of sets. Technical experts
with necessary capital to co-operate on profit sharing
basis communicate with Box No. 2, ** Television."”

RADIO AMATEUR CALL BOOK. Contains world
wide lists olf amateur, commercial and broadcast
stations. Price §/- post free.—GsKA, 41, Kinfauns
Road, Geodmayes, Essex,

AMERICA'S only television publication. Benn
Hall's ** Television Times,”" All the news of America's
television progress, Issued semi-monthly, Editor is
a leading American authority on television, contri-
butes to leading publicatipns, English and Cont-
nental subscriptions, 1i1f6.—Benn Hall, Editor,
** Television Times," 326, West 4th Street, New York
City.

LAST MONTH OF SALE. Double ended motors,
15/- each. Complete Synchroniser r1f-, Kerr Cell,
10/-. Short-wave apparatus. Stamp for List. Kings-
tone & Company, 372, Essex Road, London, N.x,

3/6 per Quarter
6/9 per Half-Year
13/6 per Annum
will ensure “ Television and
Short-wave World” being
delivered to you regularly
each month.

There is news in the ** Television and Short-wave World ** advertisements
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This new high vacuum device supplies the need
for a tube of long life and improved modulating
characteristics suitable

TELEVISION
¥ ./ RADID RESEARCH

#ie a0 We invite enquiries for :

@ Mercury Vapour Rectifiers.

@ Grid controlled discharge tubes for time bases.
@® High Yacuum Diodes.

@ Transmitting Valves, low and medium powers.

Ediswan Mercury Vapour
Relay.  Price £1.15.0

Ediswan MRIAC.I gas Full information on the tube and its associated

discharge triode for use

in swesp circuits circuits can be obtained on application to the
ppe. Technical Service Dept. at the address below.

EDISWAN

RADIO VALVES

THE EDISON SWAN ELECTRIC LT D

155 CTHARING CROSS ROAD, LONDON, W.C.2

USED BY ALL G.VERNMENT DEPARTMENTS
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