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Cried a wireless-mechanic named Lane,

¢ These sold’ring jobs give me a painl "
His Dad said—** My son

Use FLUXITE, with the GUN.

And you’ll never have trouble again!l "

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

Ask to see the FLUXITE SMALL-SPACE SOLDERING SET—
p but sub ial nplete with full instructions, 7/6.
Write for Free Book on the art of ‘' soft’’ soldering and ask for
Leafiet on CASE-HARDENING, STEEL and TEMPERING TOOLS

with FLUXITE

TO CYCLISTS ! Your wheels will NOT keep round and true unless the spokes
are tied with fine wire at the crossings and SOLDERED. This makes a much
stronger wheel. It’s simple—with FLUXITE—but IMPORTANT

THE FLUXITE QUN

i3 always ready to put fluxite on

the soldering job instantly. A

little pressure places the right

quantity on the right spot and

one charging lasts for ages
Price 1/6.

ALL MECHANICS WZL HAVE O

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD, (Dept. T.V.), DRAGON WORKS, BERMONDSEY ST., S.El.

BOOKLETS

Write for these
3 Booklets
to DEPT. T.
FERRANTI! LTD.
RADIO WORKS,
MOSTON,
MANCHESTER. 10

Send 1729 for one)
or39 for all three.
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Mention of * Television and Short-wave World ”* will ensure prompt attention.
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COMMEY, \ /A
A§|N&AGQ;?N S/waﬁwl IN THIS ISSUE
BULGIN for ® ADVANCE ALL-WAVE SUPERHET

QUALITY RADIO List No. Céz o] Bulgin 4 range Superhet Tun—l |7/6 List No. S§.115, Bulgm Double Pole On-Off 2/6
AND TELEVISION List No, €53, Bulgin Oscillator Cail, Switch . e each

List No. C50 Bulgin Intermediate Fre-
quency H.F. Transformer ... each 8/0

pair.

List No. S.112. Bulgin Multi-Switch
is o ulgi weach 8/0

List Nu C.51. Bulgin Variable Selectivity 9/6 List No. V.T.50. Bulgin Magnetlc Visual 7/6

. Transformer ... eac Tuning Meter ... ... each

D.C. Mains Resistances ... each -

ULGIN

QUALITY RADIO COMPONENTS

COUPON
Please_despatch post free the new 100 page Catalogue and Manual No. 155 “M”
I enclose 3d. in stamps.

List No M.R.48. Bulgin Skeleton D.C. and 3 6 List No Klz Bulgin Moulded Walnut 41
AC/ .

LIST No. C.52 & 53. LIST No. C.51,

Bulgin 4 range Superhet 17 /6 Bulgin Variable Selectivity
Tuning Coil ... " 9/6 each INAME ...t e e s e St e et e
Bulgin Oscillator Conl pr.pair LF Transformer. 9/ each.
ADDRESS ..ottt b e s
BULGIN, LTD., Abbey Road, Barking, Essex. Telephone : Grangewood 3266 & 3267 carew wilson

—EVERY ASPECT

OF METAL RECTIFICATION
AS APPLIED TO RADIO

is dealt with in *“* The All Metal Way, 1936.”" Contents include
descriptions of the operation of Westinghouse Metal Rectifiers
and Westectors, A.C. and Universal Mains Radio, Trickle
Charging of H.T. and L.T. Batteries, Energising Moving-Coil
Speakers, the use of Westectors for Distortionless Detection,
A.V.C. and Battery Economising Circuits, etc., etc.

Metal Rectifiers for High Voltages and for Cathode-Ray operation
are also described.

Send the coupon for your copy to-day, enclosing 3d. stamps.

W[WESTINGHOUSE| )

—_ [p— — et e —— e et et s st i et et

COUPON.
Westinghouse Brake & Signal Co., Ltd.,
82, York Road, King’s Cross, London, N.\.
Plase send me a copy of ** The All Metal Way, 1936 " for which i
enclose 3d. in stamps.

Better service results from mentioning * Television and Short-wave World *” when writing to advertisers.
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The Solon Electric Soldering Iron
has the strongest heating element
obtainable. Clamped in contact with
the bit, it concentrates all heat.

None is wasted. The Solon simplifies
soldering. It is quicker, easier, more
economical and more efficient.
in—solder in three minutes.

Plug

65 WATTS
125 Watts 22/6
240 Watts 37/6

C
SOLDERING IRON

W. T. Henley's Telegraph Works Co. Ltd. Dept. 25. YAB,
Holborn Viaduct, L.ondon,JE.C.|

WEARITE

SPECIFIED for the

® ADVANCE ALL-WAVE
SUPERHET

The Wearite H.F.P.J.
Screened H.F. Choke.
A compact and small dimen-
sioned fully screened choke with
an effective impedance range; of
100-2000 metres.  Inductance
7 mmfd. D.C. resistance 770 ohms.

Price 2/-

® PRE-AMPLIFIER

The Wearite Heavy Lever
Switch Type L.I.
A special low inter-contact capacity 2-way

itch of sturdy construction. .
(.::Iso‘ made uyp to 5-way).PrlC85/6

<POST THIS COUPON TO-DAY !

COUPON
Please send me a copy
6f Catalogue T.83410-

gether with construc-  NGME --o---acvmcmmrmmmmmroemesanainnas
tional details, Biue
(L.P) series of 16-  Addpess. .-+ ssrerrerereasemcssonnmmeeseesen

] Prints,etc. of Wearite

ceivers, the New Uni-
versal Coils and the - !
NE W Short-Wiave  cciceecciercveresrensnasrmacmsrmaseanaaaresnans | I:“,_ ¥

Coils {with circuits).

To

WRIGHT & WEAIRE Ltd.,

740, High Rd. Tottenham,
N.7.

T'"'-a-jl——-——n—a—:—m ’.' -5

7731
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Type 45/MT Mains transformer Price 85/-.

Type 45/OP Output transformer (standard output |0,
20, 40 and 80 ohms). Price 45/-.
Higher impedances. Price 50/-.

Type 45/1V Intervalve transformer.
Type 45/F Filter choke. Price 19/-.
Type 45/S Smoothing choke. Price 22/-.

Type 45/C Anode Coupling choke. Price 19/-.

Type CC38 Secondary Smoothing choke. Price I1/-,

Price 35/-,

Note.—With the exception of the last item all these
components have been specially designed by W. Bryan
Savage, in collaboration with Kenneth Jowers, Short
Wave Editor of Television, for this new amplifier. The
designs are critical and results cannot be guaranteed
except with these components.

For the convenience of customers, building the new
amplifier, limited stocks of Dubilier 10 mfd., 750 v. D.C.
working, oil-filled condensers are now held. The price
is 17/-.

SAVAGE

56a, CLERKENWELL ROAD, LONDON, E.C.I.
Phone—Clerkenwell 3068.
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COMMENT OF THE MONTH

A Use for 30-line Gear.

AN interesting suggestion is made by a correspondent on another page
of this issue relating to the use of existing 3o-line apparatus.  The
sudden decision of the B.B.C. to discontinue these transmissions left a
great number of people with apparatus on their hands which apparently
immediately became useless; the B.B.C. absolves itself from any respon-
sibility in the matter by its previous repeated reiterations that the service
was experimental and liable to be discontinued at any time, an attitude
which certainly did prevent a large number of people purchasing apparatus
and at the same time limited the use of the service.

However, as our correspondent points out, therz is still a very definite
use for this gear for those who wish to becoms au fait with the many
problems that will present themselves when the high-definition transmis-
sions become a fact. His suggestion is to convert existing receivers into
simple transmitters and experiment in amplifier ‘lesign, etc.; but there
are many more sides to the matter which will occur to the ingenious
experimenter.  Among these are Kerr cell and light modulation experi-
ments, and by modification of disc or drum, interlacing and other scanning
variations can be considered. Also it should not be forgotten that modu-
lation can be obtained on any sound programme and illumination intensities,
etc., can be studied. Recorded programmes are also available.  After
all it was from this simple apparatus that the present possibilities were
evolved, and so despite the fact that there are no programmes available it
still has many potentialities for the keen experimenter.

The Alexandra Palace

E ask for your congratulations
this month in being able to

The Offficial Specifications

HOUGH manufacturers and
would-be  manufacturers  of

present you with what we think will
prove a reasonably accurate fore-
cast of the arrangements at Alex-
andra Palace.  Our pictorial lay-
out is the first of its kind published
anywhere and while it lacks the en-
dorsement of the magic word
‘“ official,”’ we believe readers can
accept our pictures as giving them a
good working idea of what the
Alexandra Palace transmitting sta-
tion will look like when completed
early next spring. A lot of hard
work and the collation of details
from many sources have gone to the
making of our pictures.

627

high-definition receivers are now in
possession of the official data to
allow of the design of apparatus
they have no means of carrying out
practical tests. It looks therefore
as if when the transmissions are
ready there.will be practically no
receivers available and that the first
few months will be a period of
feverish activity. It is difficult to
see any way out of this impasse at
the present time, but it appears to
be a problem which should have
been foreseen by the Advisory Com-
mittee and some plans made for
test transmissions to be put out.
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A DEMONSTRATION OF

THE FARNSWORTH SYSTEM

20-KILOWATT, 7-METRE

NOVEMBER, 1935

TRANSMITTER PLANNED

For the following information on the latest developments of the Farnsworth system we are indebted
to ELECTRONICS, the journal published by the McGraw Hill Company of New York.

ECENTLY, Philo T. Farns-
R worth, of TFarnsworth Tele-

vision, Inc., of Philadelphia, de-
monstrated to the press the latest
advances in his system of television.
The demonstration consisted of a
half-hour programme of film and
direct pick-up subjects, consisting of
Mickey Mouse cartoons, sections of

and a very large cathode-ray tube
(14 ins. in diameter).

The fluorescent coating on this
large tube consisted of compounds of
calcium, zinc. chlorine, tungsten and
silicon, and produced a brilliant image
in black and white, with a very faint
pinkish cast. The pictures ‘were
sent at a rate of 24 complete images

musical comedy and, for the direct
pick-up, an orchestra and vaudeville
performance.

Transmission was accomplished by
two means: wire and radio.  The
wire transmission was sent over a
short wire circuit having a frequency
band width of approximately two
megacyvcles, while the radio was sent
from a 13-watt transmitter on ap-
proximately 4o megacycles over a
distance of about go ft., to a stan-
dard receiver mounted in a console.

A 14-in. Cathode-ray
Tube

This latter receiver contained both
sound and sight equipment with a
conventional 7-in. cathode-ray tube
for producing the image. The re-
ceiving end of the wire line transmis-
sion consisted of a special receiver

A photograph of the Farnsworth studio showing the latest electronic scanner in use.

per second, interlaced two-to-one,
i.e., a scanning frequency of 48 per

second. The picture was transmitted
at 240 lines.
The result of the demonstration

convinced the observers that a con-
siderable improvement has been made
during the past vear by Mr. Farns-
worth in his apparatus.  The film
pick-up, particularly, was of a very
high order of excellence, and was
equal to the average home-movie in
detail, brilliance and contrast.

Three Stations
Planned

In announcing his plans for the
future, Mr. I'arnsworth revealed that
he has undertaken to build three tele-
vision transmitters. The first, which
is now under construction in San
Francisco, has a power of 10 kW.,

628

which may eventually be increased to
20 kW. A 20-kW station is to be
installed in the laboratory ol the
Farnsworth Company, in Chestnut
Hill, Philadelphia, and a third trans-
mitter will be installed later in New
York City. These transmitters are
of unusual design, in that they make
use of the IFarnsworth multipactor
tube, a cold cathode electron multi-
plier (see TELEVISION AND SHORT-
wavE WORLD, May, 1935). Accord-
ing to Mr. Farnsworth, a single tube
of this type is capable of delivering an
output of ro kW of useful energy in
the ultra-high frequency range, and
a water-cooled type of this tube is
now in development for this purpose.
Two 1tubes operating in push-pull
will supply 20 kW output for the
proposed transmitters.

A master-oscillator power-ampli-
fier type of transmitter is to be used.
The oscillator is a small electron mul-
tiplier tube operating at approxi-
mately 20 megacycles, which is fol-
lowed by a frequency doubler stage
and a final amplifier. Modulation
will be applied to the final amplifier
if audio frequency equipment capable
ol delivering 1 kW of power at tele-
vision frequencies can be developed,
the 1 kW Deing sufficient to com-
pletely modulate the 20 kW output.

Various commercial agreements
have been undertaken by the Farns-
worth interests in relation to patents
held by the company. Philco Radio
& Television Co., of Philadelphia, has
been licensed under these patents for
the manufacture of television receiv-
ing equipment.  Heintz and Kauf-
mann have similarly been licensed for
the manufacture of transmitting
equipment, and reciprocal license
agreements have been contracted with
Baird Television, Ltd.

Readers interested in the forma-
tion of a wireless society in the
Ealing district are requested to get
into communication with H. A.
Williamson, 22 Camborne Avenue,
West Ealing, London, W.13.
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By T. S. Roberts

KERR-CELL LIGHT VALVE

Details of an improved Kerr cell light valve suitable for experimental work and recording.

N commercial apparatus employing
the Kerr cell the source of light is
usually a 12-volt 100-watt lamp.
If the television experimenter is not

Meccano
Sprocket
Wheel ——-—

B -

L |
A C

Kerr Cell

condenser lens was found to have a
focus of 1 5/156 ins. from which the
too-watt filament was 2 15/16 ins.
distant.

This state of aflairs pro-

|- — Lamp
House

—“Image”
Lens

Analyser Mount

Fig. 2.—Close-up showing construction of the Kerr cell unit.

on A.C. mains it is rather a problem
to supply the necessary current, espe-
cially if one has to depend on bat-
teries. In the usual Kerr cell system
a great deal of light is lost, firstly be-
cause it is not easy to get an intense
light into such a small area as the
necessary aperture must be, secondly,
the optical design could be improved,
and this the writer has accomplished.

In the first place it was decided to
draw out the optical arrangement of
the commercial job. Fig. 1A is this
arrangement, drawn to scale. The

duces a converging beam which has
to pass through a relatively long and
narrow tunnel, especially that part
consisting of the Kerr cell section,
which has been shown in the dia-
gram as having 5 plates; actually it
has g.

As will be seen in the figure a con-
siderable amount of light is lost
owing to the convergence of the
beam. (The light ravs in the cell are
shown as a dotted line so as not to
cause confusion.)

Now the two obvious improve-

Kerr Cell

Analyser

kImasge
Prism 1}

of Filament

| l\

ments, given the same Nicol prisms
and cell would be for the light ray to
be parallel, with the filament nearer
the condenser so as to have a better
angle of collection. To produce a
parallel light beam the filament must
be at the principal focus of the con-
denser lens; also the shorter the focal
length of the condenser cbviously the
better will be the collection. In the
roo-watt lamps the bulb is so shaped
that it is impossible to get nearer than
11 ins. from the filament, so the
original condenser is hardly suitable.
When this was discovered it was de-
cided to rebuild the apparatus com-
pletely.  Fig. 1B shows the optical
arrangement decided upon, both the
condenser and image lens being of
1 in. focus.

As it was JJesirable to be able to
run the lamp off batteries, a much
smaller lamp was decided upon,
namely, a Pathescope C lamp rated
at 1z volts .5 ampere. It must be
admitted that the high efficiency in
the design of home-cine projectors
considerably influenced the choice of
lamp. As in the lamp chosen there
is well under % in. from its filament
to bulb, it would obviously be better
to shorten the focal length of the con-
denser; this was done by the use of
an additional lens so that the focal
length was reduced to } in. Figs. 2
and 3 show the completed apparatus,
while Fig. 4 gives constructional
details.

The first things made were the two
lens and prism mounts. These were
prepared from 2-in. brass rod, which
was drilled and bored to the required
size, followed by cutting the neces-
sarv threads; these should be not less

=

e ———

tpolarlser
Prism

Condenser Lens

I /
Principal Filament

focus

T

“Image”
Lens

:Analyser‘

Prism
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Polarlse/‘
Prism

Condenser: Lené )
Fig. v.—~Two optical layouts showing (a) the usual commercial arrangement and (b) the method. adopted in the wnit described.

Filament and
Principal Focus'
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Tobacco Tin—
Lamp House

Tin Cut Away _
Here

Lamp Bracket—

Fig. 3.—General view chowing lamp house open and lamp inside.

than 30 to the inch. Thirty-two were
actually used, this number being con-
venient on an 8-thread lead screw
lathe.

The Nicol prisms are each wedged
in with four thin pieces of cork, while
the lenses are held with a springy
wire washer, w in the diagram.

The square cell chamber was made
of 1/16-in. thick brass strip 1} ins.
wide, which was considered too thin
to cut a thread in, so two brass
blanks 1} ins. diameter 3 in. thick,
were first bolted on to the two side

pieces, and after being drilled and ¥ ,

bored, the necessary threads were
cut. The four brass sides were then
firmly clamped and soldered up. One
side was left open, while the other
was partly closed by a sheet of cop-
per, which, however, had a round
hole in it, so as to allow the Kerr cell
to be fitted and be bolted in.

As this method fixed the position
of the cells relative to the prisms, and

therefore could not be lined up very T T T [ I

self evident. The lamp holder can
be raised or lowered by screwing it
in the bracket, while a slit in the
bracket allows of further adjustment.
A side to side motion is obtained by
swinging the lamp bracket on its
locking screw. The lamp, being centre
contact type contact is made by the

NOVEMBER, 1935

spring pushing the centre stud up
against the lamp terminal. The
lamp-house was made from a tobacco
tin, the design being taken from a
home-cinema projector.  The stand
was made from 2 in. rod, screwed top
and bottom.

To line up, first centre the lamp
filament with the lens. To do this
it is not necessary to have the polar-
iser screwed into the cell chamber.
When the light is centred, screw the
mount in or away from the lamp until
the light is parallel, then lock in this
position with the lock screw. Screw
the lamp and mount in the chamber,
open the analiser and adjust the cell
for best position by looking through
the assembly at the light. When
satisfied, cross the analyser, by rotat-
ing its mount, which extinguishes the
light. It must not be forgotten that
the polariser must be in the proper
position for the polarised light to be
rotated by the cell,

Locks Focus of
ondenser,

NP H N N

I N.R

1 2 b

well, it was decided to make the cell
adjustable. Turning to Fig. 2, this
was done by bolting two rods on to
the cell mount AA which were
brought out to a disc (a Meccano
sprocket wheel) and bolted on. This
disc can slide along or rotate on a
fixed rod B, the rod being fixed to a
brass cross-piece C, which in turn is
fixed to the sheet copper side.

The lamp holder consists of an-
other piece of the same strip brass
similarly bushed with a brass blank
and provided with a thread. The
lamp bracket and lamp holder are

Fig. 4.—Sectional elevationYof the
complete improved Kerr cell  light
valve.

Lamp Bracket . I
Locking Screw - 2
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HIGH-DEFINITION TELEVISION
rroM THE ALEXANDRA PALACE

DETAILS OF THE SIGNALS RADIATED BY THE BAIRD

COMPANY’S APPARATUS

This information is given in accordance with the contract between the B.B ..C . and Baird Teleqision, L.,
to enable manufacturers to design receivers suitable for receiving the high-definition television trans-

Waveform

HE accompanying drawing
Tgives complete details of the

waveform for picture modula-
tion aud synchronising impulses.
From this it will be seen that, using
the arbitrary aerial current units of
zero to 100, the total modulation for
synchronising (black) extends be-
tween the tolerance limits of zero to
5 and 37.5 to 42.5, while the picture
modulation (black to white) extends
between the tolerance limits of 37.5
to 42.5 and 100.

It will be noted that the high-fre-
quency synchronising impulse is rec-
tangular in shape and is maintained
for 8 per cent. of the total time taken
in tracing the line, and occurs be-
tween the line traversals. The low-
frequency synchronising impulse,
which is also rectangular in shape, is

missions from the Alexandra Palace.

maintained during the time that 12
lines are traced, and occurs between
the frame traversals. These traver-
sals, as seen by an observer looking
at the recelved image from the front,
scan from left to right (line), and
from top to bottom (frame).

The diagram also shows that, in
addition to the above 8 per cent. of
the line traversal time occupied by
the high-frequency synchronising im-
pulse, a further 2 per cent. is masked
off to form a black edging. Simi-
larly, an additional 8 lines are masked
off in the case of the low-frequency
synchronising impulse for the same
purpose.

Additional
Details

The total number of lines in the
complete picture is 240, scanned se-
quentially and horizontally at 235 pic-

ture traversals per second and 25
complete frames per second.  The
line-frequency is thus 6,000 impulses
per second and the frame-frequency
25 impulses per second. The dimen-
sions of the observed picture have the
ratio of 4 herizontal to 3 vertical.
Amplitude modulation is employed,
which results in light intensity modu-
lation in the observed picture, the
transmitter carrier increasing to-
wards the white. The line synchron-
ising signals and the frame synchron-
ising signals are in the sense opposite
to increasing picture modulation,
The maximum frequency band ' in-
volved in the transmission is 2 mega-
cycles and the average component of
light in the picture is transmitted, a
black in the picture being transmitted
as black and a white transmitted as
white, in accordance with the modu-
lation percentages referred to above.

SPECIFICATION OF THE RADIATED WAVEFORM OF THE

MARCONI-E.M.I.  SYSTEM

The following information is also given in accordance with the conditions of contract outlined above and
relates to the Marconi-E.M.I. high-definition television system.

HE Marconi-E.M.I. television
T system transmits 25 complete
pictures per second each of 403
total lines. These lines are inter-
laced so that the frame and flicker
frequency is 50 per second. The
transmitter will radiate signals with
sidebands extending to about 2 mega-
cycles either side of the carrier-fre-
quency. Good pictures can be re-
ceived utilising only a fraction of the
radiated band, but naturally the qual-
ity of the received picture will de-
pend upon the degree to which the
receiver makes use of the transmitted
band width. The transmitted wave-
form is shown on Fig. 1.
(1) Line Frequency.
10,125 lines per second, scanned
from left to right when looking at
the received picture.

(2) Frame Frequency.

50 frames per second, scanned from
top to bottom of the received pic-
ture.

(3) Type of Scanning.

The scanning is interlaced. Two
frames, each of zo02.5 lines, are in-
terlaced to give a total of 403 lines
with a complete picture speed of 25
per second. The line component and
the frame component of scanning are
regularly recurrent, the interlace
being derived from the fractional
relationship between line and frame
frequencies. An explanation of the
method of interlacing is given at the
end of this specification.

(4) Interval Between Lines.

There will be intervals between the
vision signals of successive lines,
which intervals provide time for the
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transmission of a line synchronising
signal and also provide time for the
return of the cathode-ray beam 'to
the beginning of the next line. The
minimum interval between the vision
signal of successive lines will be 15
per cent. of the total line period
(1/10,125 second), the first 10 per
cent. of this interval between lines
being occupied by the line synchron-
ising signal and the remaining 5 per
cent. by a signal corresponding to
‘“ black *’ in intensity. The remain-
ing 85 per cent. of the total line
period is available for transmitting
vision signals.
(5) Interval Between Frames.

There will be intervals between the
vision signals of successive frames.

The minimum interval between
frames will be 10 lines, leaving a
(Continued on page 634)
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THE BAIRD HIGH-DEFINITION SYSTEM
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maximum of 192.5 active lines per
frame, or 385 active lines per com-
plete picture.

(6) Picture Ratio.

The picture ratio will be 5:4, that
is to say, the distance scanned dur-
ing the active 85 per cent. of the
total line period will be 5/4 times the
distance scanned during the 192.5
active lines of the frame.

(7) D.C. Modulation.

The picture brightness component
(or the D.C. modulation component)
is transmitted as an amplitude modu-
lation so that a definite carrier value
is associated with a definite bright-
ness. This has been called “ D.C.
working,’’ and results in there being
no fixed value of average carrier,
since the average carrier varies with
picture brightness. The radio fre-
quency transmitter output is speci-
fied in what follows as a percentage
of the peak output. This percentage
is in terms of current (or voltage)
and not in terms of power.

(8) Vision Modulation.

The vision modulation is applied
in such a direction that an increase
in carrier represents an increase in
picture brightness.  Vision signals
occupy values between 3o per cent.
and 1oo per cent. of peak carrier.
The amount by which the trans-
mitted carrier exceeds 30 per cent.
represents the brightness of the
point being scanned.

(9) Synchronising Modulation.

Signals below 30 per cent. of peak
carrier represent synchronising sig-
nals. All synchronising signals are
rectangular in shape and extend
downwards from 30 per cent, peak
carrier to effective zero carrier.

(10) Line Synchronising Signals.

The line synchronising signals are
of one-tenth of a line duration, and
are followed by a minimum of one-
twentieth of a line of black (30 per
cent. peak) signal.

(11) Frame Synchronising Signals.

The frame synchronising signals
comprise a train of two pulses per
line, each occupying four-tenths of a
line and having one-tenth of a line
interval of black (30 per cent. peak)
signal between them. At the end of
even frames, the first frame pulse
starts coincident with what would
have been a line signal. At the end
of odd frames the first frame pulse
starts half a line after the preceding
line signal. At least six frame sig-
nals will be transmitted at the end
of each frame, but the number may
be increased to any number up to 12
pulses (6 lines). During the remain-

der of the intervals between frames,
normal line synchronising signals
will be transmitted with black (30 per
cent. peak) signals during the re-
maining nine-tenths of the line.

It will be noted that throughout
the interval between frames (as dur-
ing the whole transmission) the car-
rier falls from 3o per cent. to zero
regularly at line frequency and in
phase with the beginning of the nor-
mal line synchronising pulses.

(12) Variations in Transmitted Wave-
form.

The 15 per cent. interval between
vision signals of successive lines, and
the 10 lines interval between succes-
sive frames are minimum intervals
used at the transmitter. During the
initial development of the transmit-
ter, certain transmissions may have
longer intervals between lines and be-
tween frames, which lengthened in-
tervals correspond to the transmis-
sion of a black border round the pic-
ture.

The 30 per cent. carrier is the
‘““ black level ”” below which no
vision signals exist and above which
no synchronising signals extend. The
mean black level of any transmission
will be 30 per cent. £ 3 per cent. of
peak carrier. The black level during
any one transmission will not vary by
more than 3 per cent. of peak carrier
from the mean value of that trans-
mission.

The residual carrier during the
transmission of a synchronising pulse
will be less than 5 per cent. of the
peak carrier.

The line frequency and the frame
frequency will be locked to the j50-
cycle mains, and therefore will be
subject to the frequency variations of
the mains, ’

Explanation of Method
of Interlacing

The method of interlacing is shown

‘in the drawing in Fig. 2, which

represents the top and bottom por-
tions on the scanned area with the
distance between the lines very much
enlarged. The lines show the track
of the scanning spot which moves
under the influence of a regular down-
ward motion (frame scan) with quick
return and a regular left to right
motion (line scan) with very quick

A Simple Explanation of
The Official Specifications appears
on the next page.
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return (not shown on drawing). The
combination of these motions pro-
duce the slightly sloping scanning
lines. Starting at A, not necessarily
at the beginning of a line, the spot
completes the line A B, returns to
the left and traverses line C D, then
E F and so on down the ‘‘ dotted ”’
lines on the drawing. At the bottom
of the frame the spot travels along
line G H and then starts at ] and
travels to K. At this point the re-
turn stroke of the frame motion be-
gins and returns the -spot to L at the
top of the frame. A complete frame
scan has now been made since leav-
ing A, so that 202} lines have been
completed, and the point L is half a
line away from A. The downward
frame motion now starts again caus-
ing the spot to travel along L M com-
pleting a single line motion ] K L M.
The spot then returns to the left and
traces out line N O, which due to L
being half a line ahead of A, will lie
between lines A B and CD. Simi-
larly the next line P Q will lie half-
way between C D and E F. The spot
now traces down the chain dotted
lines to RS and finally traces out
T U, at which latter point the frame
return causes the spot to rise again
to the top. When the spot reaches
the top it will have completed two
frames, since leaving A, and, as two
frames occupy the time of exactly
405 complete lines, the spot will re-
turn exactly to A, after which the
cycle begins again.

From the foregoing, it will be seen
that the complete picture is scanned
in two frames, but as each frame
contains an integer number of lines,
plus a half, the two frames will in-
terlace.  The system does not re-
require the shert return times shown
for the line and frame scans, nor
need the lines begin in the positions
shown. Provided the line and frame
traversals are regularly recurrent and
have the correct frequency ratio (two
frames = odd number of lines), an
interlaced picture will be obtained.

South London and District Radio
Transmitters Society.

On Wednesday, November 6, Mr.
J. G. Chisholm-—G2DX—is to deliver
a lecture entitled the * History and
Organisation of Amateur Radio.”” On
November 15 the Society is paying a
visit to the B.B.C. station at Droitwich.

Visitors and prospective members are
welcomed to the Society meetings held
on the first Wednesday of every month
at the Brotherhood Hall, Knights Hill,
West Norwood, S.E.27. The lectures
commence at 8 p.m.
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A SIMPLE EXPLANATION
OF THE OFFICIAL SPECIFICATIONS

HE specifications given on the preceding pages
T may at first sight appear rather complicated and

confusing to the amateur, but then no one is
used to these things—indeed they may be said to be
the first complete specifications of a television trans-
mission. Neither when the old 3o-line system was first
broadcast in 1929 nor at any period during the six years
of its life was there published by those responsible for
it any such detailed particulars. Had there been we
might now be more prepared for these just issued.
However, let us examine and try to interpret them to
the extent to which they will affect the average amateur
and home-constructor. Where possible we will make
appropriate comparisons with the 3o-line system with
which everyone is familiar.

The Marconi-E.M.I.
System

Taking the Marconi-E.M.I. system first as being the
more complicated, it is stated that this system trans-
mits 25 complete pictures per second, each of 405 lines.
This, of course, is perfectly straightforward and re-
places the 12} pictures per second, 3o-lines specification
of the old system. *‘ These lines are interlaced so that
the frame and flicker frequency is 50 per second.”
Articles have already appeared in this journal explain-
ing what is meant by interlacing and how it works,*
and readers who are unaware of its nature are advised
to refer to the issues in which these appeared, while
there is also an extra explanation at the end of the
specification. Then we are told that there will be 2
megacycle sidebands, i.e., 2,000 kilocycles. The 3o-
line system provided sidebands of approximately 13
kilocycles, which is about 1/150th of the new figure,
but as the new wavelength to be used is 6.6 metres, the
proportion is quite reasonable, and we shall soon get
used to a sideband which itself is a high enough fre-
quency to be a carrier wavelength for sound!

With a lesser maximum sideband frequency, which
might easily be the case with an improperly designed
receiver, it is still possible to receive good pictures.
This will be evident because our experience with 30
lines has taught us that there is some entertainment
value even with a maximum frequency of 13 kilocycles.
The definition of the picture is directly proportional to
the frequency, so, for example, a maximum receiver
response of 1 megacycle would give just cne-half the
detail obtainable with 2 megacycles. The latter is, pre-
sumably, the frequency which gives equal definition in
both directions, and is about .4 of the *‘ zero
frequency.”’

The line-frequency (para. 1) of 10,125 is easily de-
rived by multiplying the total number of lines by the
pictures per second—4o05 x 25 = 10,125. (It used to
be 30 x 12} = 375).

* ¢ Interlaced Scanning,’’ by J. McPherson, ¢ Television and
Short-Wave World™ July, 1935.

‘“ Time Bases and Interlaced Scanning,” by J. McPherson,
¢ Television and Short-Wave World,”” September, 1935.
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The frame-frequency (para. 2) becomes double the
picture-frequency by the interlacing process.  Then
follows in para. 3 a brief explanation of the ** Type of
Scanning,’’ viz., interlacing. Obviously, each frame
will have half the total number of lines, i.e., 202.5 lines.

Intervals between lines are necessary for the trans-
mission of synchronising impulses. This was also the
case in the 3o-line system when about 10 per cent. of
each line was cut off, forming a synchronising pulse
and making a black band across the top of the image.
In the present case it is stated (para. 4) that the interval
will be 15 per cent., so that the ‘‘ remaining 85 per
cent. of the total line period is available for transmitting
vision signals.”

Those who are not yet ‘‘ cathode-ray minded *’ have
got to get used to the idea of two synchronising fre-
quencies, line and frame. The old mechanical systems
needed only one, the line frequency (375 cycles with the
30-line system) because, being mechanically coupled,
the picture or frame could not help being in synchronism
provided the lines were. The frame-frequency was
determined by the rate of rotation of the mirror-drum,
and so was the line-frequency which the number of
mirrors on the drum automatically arranged.  The
worst that could be wrong when the motor was running
at synchronous speed was an out-of-phase (out-of-frame)
effect easily remedied by rotating the carcase of the
motor. Thus it was only necessary to transmit one
synchronising frequency, the line-frequency.

But we find a different state of affairs when we con-
sider the cathode-ray tube. We have two pairs of de-
flector plates, one pair for making the lines and the
other for the frames. But there is no mechanical or
electrical coupling between them and it would be quite
possible to have one pair working without the other.
To make them provide a line screen we have to apply
separate frequencies to each pair and in order to ensure
that these two frequencies are both of exactly the cor-
rect value each has to be controlled or synchronised by
special impulses sent from the transmitting end along
with the image signal.

The Two
Synchronising Impulses

1f we tried to adhere to the old method of using only
one kind of synchronising impulse we might easily find
the tube scanning at the right speed with the wrong
number of lines !—an impossible condition, of course,
with mechanical scanners. Thus in order to ensure
that televiewers with cathode-ray receivers will be able
to operate them satisfactorily both systems have made
provision for the two required synchronising frequen-
cies. In the case of the line-frequency this is achieved,
as already pointed out, by sacrificing a certain percen-
tage (15) of each line.

Similarly, the frame frequency necessitates encroach-
ing on a portion of each frame, a minimum (para. 5) of
nearly 5 per cent. This corresponds to 10 lines per
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frame, or 20 per complete picture. In order, therefore,
to ensure correct synchronisation, we have lost 20 lines
out of 405, and 15 per cent. of each line; in other words,
about 20 per cent. of the image size is cut.

Passing on to the other details of the specification,
we find in para. 6 that the picture ratio is to be 5:4.
The scanning is horizontal and the observed image will
be five units in width by four in height. This con-
trasts with the very different shape of the 3o-line image
which used to be one unit wide by just over two in
height.

Para. # is an important one and introduces another
new conception compared with the old technique, viz.,
* D.C. working.”” This was foreshadowed in a pre-
vious article to which the reader is referred.* What it
means, briefly, is that the average brightness of an
image is transmitted, so that at the receiving end pic-
tures having different average brightnesses at the
studio end will not all appear to have the same, which
used to be the case with the old 3o-line system.

NOVEMBER, 1935

transmitting the sychronising impulses, and so it is
arranged (para. 8) that the minimum vision carrier
strength, corresponding to a black, be 3o per cent. of
the maximum 100 per cent. The remainder of the
carrier strength (para. g) from zero to 3o per cent. is
used for fitting in the synchronising pulses, clearly
shown in the diagrams. Incidentally, this is an ideal
arrangement because there is no confusion whatever
between vision and synchronising pulses which was
always a trouble with the 3o-line system when the syn-
chronising pulses and *‘ black ’’ vision strength was
exactly the same, the synchronising in consequence
being sadly impaired.

Paragraphs 10, 11 and 12 are more technical elabora-
tions of paragraphs 4 and 5, and for the present the
reader will probably have had enough information to
digest. There follows an explanation of the method
of interlacing which should be studied.

We come now to details of the Baird wave-form,
which are found to be remarkably similar to the Mar-

SUMMARISED INFORMATION.

SYSTEM.
PARTICULARS.
BAIRD. MARCONI—E.M.I.
Number of lines (nominal) 240 405
Number of lines (effective) o 220 385
Type of Scanning Sequential Interlaced
Ratio—Width : height 4:3 5:4
Frame and flicker frequency 25 50
Picture frequency 25 25
Line frequency 6,000 10,125

Method of modulation

Amplitude, with carrier. value prop. to D.C.

component

Amplitude, with carrier. value prop. to D.C.
component

Carrier limits for vision

Approx. 40 to 1009, of carrier value

Approx. 30 to 1009, of carrier value

Carrier limits for synch.

Approx. 0 to 409, of carrier value

Approx. 0 to 309 of carrier value

Number of line synch. impulses

1 between each line

1 between each line

Portion of line occupied by synch. impulse...

109,

159

Number of frame synch. impulses

1 between each frame

6-12 between each frame

Portion of frame occupied by synch. impulses

8.39

approx. 5%,

Maximum frequency band ... ‘

2 megacyvcles |

2 megacyeles

A convenient way of transmitting a component pro-
portional to the average brightness, which, of course,
varies continually from picture to picture, is to make
the strength of the carrier current so proportional. It
is quite a new idea, because with sound or the 3o-line
broadcasting the carrier would still go on radiating even
if no modulation at all were being applied; now when
the modulation ceases the carrier drops to a low value,
though not to zero as the next paragraph explains. A
bright picture will send up the carrier strength more
than a dull one, and if at the receiving end we make the
rectified carrier current operate the biasing potential of
the cathode-ray tube or other modulating device we can
secure the proper contrasts.

Some of the carrier, however, has to be reserved for

* ¢ There is something Lacking in Television,” by J.McPher-
son, ** Television and Short-Wave World,”” August, 1935.
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coni-E.M.1., and we need not go into further explana-
tions but rather compare the one with the other. We
first see that the synchronising impulses are trans-
mitted in the same way and that approximately 4o per
cent. instead of 30 per cent. of the carrier strength cor-
responds to no vision modulation, i.e., black.

Then it is stated that 10 per cent. of each line is
curtailed in order to fit in the line synchronising im-
pulses (as compared with 15 per cent. in the case of
E.M.1.), while 20 lines, i.e., 8.3 per cent. of a frame,
are lost while the frame synchronising takes place (as
compared with 20 and 5 per cent. respectively}. There-
fore, 18.3 per cent. (compared with approximately zo
per cent.) of the image space is sacrificed for accom-
modating the synchronising pulses. The total number
of lines is 230, non-interlaced, so that both picture and

(Continued on page 688)
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All waves
* k%
AC.—D.C.
* ¥k Kk
110-250 volts
* ok ok
Any frequency
A.C. mains
ko ko ok
Single-dial
control
16—2,000 m.
* ok ok
Four Bands
X ok

Aero Dial

The Advance

This receiver for the home-constructor has been designed on commercial lines.

Visual

luning

Var. delecty
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Diode detector
s—g K.
Selectivity

*k kX
Visual Tuning
* ok Xk
Gramo Pick-up
* ok Ok

No Transform-

ers
* ok ok
3 Watts
Output
* k%
R.C. Coupling

* % %
Five Valves

ol. Conlrol :

All-waver

It has

all the features to be found in advanced commercial all-wave sets and can be built quite
cheaply. No special components are required.

NE of the most important de-
Ovelopments in commercial set
design this year has been the
introduction of all-wave receivers of an
ambitious type. Every would-be buyer
of a new set has inquired as to the pos-
sibilities of an all-waver so that
American and other interesting pro-
grammes could be received.
Constructors who like to build their
own receivers have complained that no
set design was available to cover a
receiver having all the features em-
bodied in commercial sets.

We have been experimenting for
some considerable time on a receiver
on these lines which would not cause
the constructor any difficulty in build-
ing. At the same time, all the very
necessary features, such as variable
selectivity, visual tuning, automatic
volume control and so on, would have
to be included. Special components
make a receiver expensive to build.
All of these points had to be carefully
considered before the receiver was
designed. Finally we evolved a circuit
which has been well tried and is reason-

ably flexible, so that small variations
in component characteristics do mnot
upset the performance.

The Advance All-waver uses five 13-
volt A.C./D.C. wvalves. The aerial
feeds into a coupling and grid coil
which are across the grid cathode cir-
cuit of an X3o heptode. This valve
combines the functions of oscillator and
first detector in the most efficient
manner. Once and for all it com-
pletely overcomes the need of voltage
adjustment in the detecctor-oscillator
circuit as with other types of valve,

Tuning
10000 |ndicaton

2

kA

50000

5

3

20,000 .n l

L.S. 8nfd.  Bmia.

'0005T T'ﬂl

F—AAAAA-
100,0000

~25M0

T
on
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|

£

ACerDC
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The circuit clearly emphasises the numerons ouistanding features of this all-wave superbet,
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The circuit actually is the feature of
the receiver. Four coils connected
across a four-section switch, each sec-
tion with ten contacts, enable the
receiver to be switched from 15 to 2,000
metres in four wavebands.

From the anode of the X30 the sig-
nal is fed into an I.F. transformer
wound with Litz. wire, which, by virtue
of its construction, is far more efficient
than the ordinary type of transformer
wound with solid wire. The trans-
former is suitable for frequencies of
between 450 and 465 kc. and can be
adjusted by simply balancing up the
trimmers mounted 1n the coil can.

The second valve is a W31 high-fre-
quency pentode, which is A.V.C. con-
trolled with the X30. This gives auto-
matic-volume control on two stages
and accounts for the fact that as far
as A.V.C. is concerned the receiver is
almost go per cent. effective on
medium and long waves, and about 75
per cent. effective on short waves.
This is a very high degree of efficiency.

In the anode circuit of the LF.
amplifier is the visual tuning meter.
1t consists of a special type of low-
reading milliamp meter, swinging from
zero towards maximum as the station
is tuned in. By means of this meter
it is impossible wrongly to adjust the
set, so that quality is always of a high
order.

The second I.F. transformer calls
for special attention.  Normally, the
receiver has a band width of g kilo-
cycles, sufficient to deal with the
present congested state of the ether,
and enables all stations which adhere

to the Lucerne Plan to be tuned in
without interference.
With the variable selectivity device
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CHASSIS.

x—alummmm 16 X 10 X 3 (Peto-Scott).
CABIN

1—spemal console {Peto-Scott)
CHOKE,

1—H.F, P J. QNeante)
CHOKE

1—030 henry 6o-m/a. (Bryan Savage).
1~—~C52 ﬁBulgmz

1—Cs53 (B
CONDENSERS, FIXED,
2—.0002-mfd. type M 2T.C.C.).
2—.0001-mfd. type M (T. C.
1—.001-mfd. type M. (T.C.C.}).
1—,0003-mfd. type M (T.C.C.).
3—.01-mfd. type tubular (T.C.C.}.
1—10-mfd, type C (T.C.C.).
10—.1-mid. type 300 (I‘.C.C.).
1—.or-mfd. type 300 (T.C.C.)
1—.02-mfd. type 300 (T.C.C.}.
2—8-mfd. type 502 (T.C.C.).
CONDENSERS, PADD NG.

1—.0002-mid. (J.B

1—.0005-mfd. (]J.
CONDENSERS, ‘VARIABLE.

1—.0005-mfd. 2-gang ty(ge 2121 (J.B.).
DIAL, SLOW-MO'

I—Aero type with trimmer (J B.).
HOLDERS,

1—4%-amp. (Mlcrofuse)
Holders, Valve.

5—7-pin chassis mounting type Vz (Clix).
KNOBS.

1—set of five matched knobs type K4o (Bulgin).
LOUD-SPEAKER.

1—Stentorian Baby (W.B.).

Components for the Advance All-waver

METER, TUNING. VTso (Bulgin).

1—magnetic tumng meter type 50 (Bulgin

ELUG?, 'gERl\lil S, E Cd )
—insulated sockets type 11, and plugs type 12

RESISTANCES, {Clix).

3—10,000-ohm 1- watt (Ene)

3—.5-megohm x-watt (Eric).

2—50,000-chm 1-watt (Erie).

1—250-ohm 1-watt {Ene).

1~—200-chm 1-watt (Erie).

1—350-ohm 1-watt (Erie).

1—750-ohm 1-watt (Erie).

1—20,000-ohm 1-watt (Erie).

2—.25-megohm r-watt (Erie).

1—100,000-0hm 1-watt (Ene)

1—500-ohm 1-watt (Erie).

RESISTANCES, VARIABLE,

1—5,000-ohm potent:ometer (Varlev).

1—.5-megohm (Reliance).

1—mains resistance to specification (Bulgin).

SUNDRIES.

1—insulated coupling piece (J.B.).

3~—shielded anode connectors (Belling Lee).

3—coils Quickwire (Bulgin).

8uannty 6 B.A, nuts and bolts (Peto-Scott).
ey

1—SL22 (Bulgin).

¥—S88 (Bulgm)

TRANSFORMERS, LF.

1—Cs0 (Bulgin).

1—Cs51 (Bulginj.

VALVES.

1—X30 (Osram),
1—W31 (Osram).
1—DH30 (Osram),
1—N3o (Osram),
1—U30 (Osram),

brought into operation, the selectivity
can be increased up to 5 kilocycles, so
that when two stations are too close
together they can be separated without
much difficulty. We do not like the
manual control of selectivity where a
secondary coil is rotated so that the
coupling between it and the primary
is decreased. This only gives a very
rough control. The coils we have used
have a third winding which is shunted
by a fairly low resistance potentio-

meter, and by varying this resistance
the selectivity can be adjusted between
5 and g kc. in fine steps.
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Double-diode-triode valves are rather
inclined to be viewed with suspicion,
but the modern valve of this type when
used with the correct circuit is abso-
lutely fool-proof, and, as it has three
electrode systems in one bulb, it would
be the ideal valve for the purpose.

The output from the second I.F.
transformer is fed into one diode used
as a speech detector. It is common
knowledge that to obtain perfect recti-
fication in a modern high-gain set,

A full-size Blueprint of
the Advance All-Waver
is available, price 2/6

Neat construction and com-

mercial set appearance are tno

of the major points in  this
receiver.

diode detection has to be used. The
second diode is used to supply auto-
matic volume control bias to the grids
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of the W31 and X30, while the triode
section of the valve is a normal resis-
tance-coupled low-frequenccy amplifier.

A gramophone pick-up can be con-
nected in the grid circuit of this DH3o,
while the volume control across it
operates on both radio and gramophone
without alteration. The anode of the
DHjo is then R.C. coupled to an Njo
steep slope pentode giving an output of
over 3 waltts.

All wave changing is accomplished
by means of one calibrated switch
which is also used to cut out the radio
side of the receiver and link up the
gramophone pick-up. Providing the
pick-up has an output of more than .3
volt R.M.S. it is suflcient to lvad the
DH3o so as to obtain over 3 watts out-
put from the N3o. If a needle arma-
ture type pick-up is used an input
transformer for voltage step-up will be

Finally, comes the full-wave U3zo| required.
rectifier. This valve is so coupled that It is most important with an A.C./
[.LF.Coil A
] - W s o B w‘i

it acts as a half-wave rectifier on A.C.
mains and will provide up to 120 milli-
amperes of D.C. current. When on
D.C. mains it is more or less a passen-
fer and fulfills no useful purpose.

Although only five valves are used,
as the X30 is a triode and a screened
grid combined, and a DH3o is three
valves in one, the receiver has the per-
formance of what would normally be
a conventional eight-valve super-het.

We have already been asked how it
is that with all these undoubted refine-
ments the receiver is so much cheaper
than the nearest commercial equiva-
lent. The reason is that by the use of
A.C./D.C. valves and valves of certain
characteristics, we have been able ‘to
omit the use of a mains transformer—
a very expensive component, a low-
frequency transformer and sundry
other components such as various resis-
tances and H.F. chokes. The number
of resistances has been kept down to
a very low number, while only one
high-frequency choke has been used in
the entire receiver. The output trans-
former has also been omited for this is
embodied in the loud-speaker we speci-
ally chose to match up with the N3o
output valve.

L 0,0

f il
LF.Choke -

D.C. set of this kind that both aerial
and earth be isolated from the receiver,
and for this reason a .o1-mfd. con-
denser is in series with the lead-in and
a .1-mfd. in series with the earth lead.

As would be expected, it is almost
impossible to obtaln complicated coils
of the type used to match up without
some difficulty. So as to make quite
sure that even a non-technical construc-
tor will not have any difficulty—for
ganging is always a problem—we have
embodied one or two features to coun-
teract even this possible difficulty to the
constructor.  First of all; the main
tuning condensers do not require gang-
ing. A small variable trimmer is
fitted to the aero tuning dial and, if at
any wavelength the condensers go out
of step, they can be balanced exter-
nally by means of this small trimmer.
As the trimmer knob is concentric with
the master tuner the extra control is
not noticeable.

In addition to this, a .000z mfd. and
a .00o5 mfd. trimmer are connected in
series with certain sections of the oscil-
later coils, so that these can be adjusted
before the receiver is put permanently
into use thus making absolutely sure
that throughout the whole set nothing
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can he out of line. As the receiver is
so completely flexible in every way
valve or coil variations can be taken
up quite easily.

A fuse is in one side of the mains
supply and this must be of a special
type. It is a gold leaf Microfuse
which is very sensitive to overloads, so
that in case of errors in construction
no damage to components can result.
The mains voltage dropping resistance
which is mounted parallel with the
chassis has to be adjusted to either 110

This plan view shows bow the

components are laid out and

the neatness of the visible
wiring.

or between zoo and 250 volts, after
which it need not be touched.

We cannot see where any difficulties
will be encountered in the construction.
The photographs show quite clearly
the layout of the components, while a
full-sized wiring blueprint can be
obtained from our Blueprint Depart-
ment at Chansitor House, 37/8 Chan-
cery Lane, London, W.C.2, price
2s. 6d. The number is SW206.

Construction

First of all mount the valve holders.
A 1-in. centre bit will cut out the holes
in the aluminium quite easily. The
coil units are fixed by nuts and bolts,
but small holes have to be drilled
underneath so as to enable the tag con-
tacts to go through the chassis without
touching. An oblong strip, one inch
long by a quarter-inch wide, has to be
cut out of the chassis beneath the
tuning drive so that the trimming con-
denser does not foul. Controls are
arranged symmetrically along the front
of the chassis, but the holes for these
are of the normal size and can be cut
with a twist drill. Neither of the
potentiometers need be isolated from

(Continned at foot of page 641)
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The Short-wave Radio World

Owver Modulation
Indicator

E were particularly interested

'\x; in the linear rectifier used for
determining the limit of modu-

lation to which a phone transmitter
can be operated described in Kadio for
September. In America the F.C.C.
regulations call for some means of
measuring the depth of modulation
which must be in continual use. A
well designed and adjusted phone will
allow up to 100 per cent. modulation,
although many amateur stations over-
modulate before reaching 100 per cent.

~ Lead near Acriai

- 00005
[ ]
L
;E/-ooo:
10,0002
= W, = =

Over modulation can be checked immediately with
this simple meter.

This causes needless interference and
is in the same category as bad keying.

The linear rectifier shown in Fig. 1
indjcates the slightest amount of
carrier shift or over-modulation. It
uses a small variable condenser for
adjustment of the meter deflection,
while a so-mfd. fixed condenser and
1oo-mfd, variable condenser form a
variable attenuator for R.F. voltage.
Capacity coupling is used for the aerial
by simply running the lead from the
unit close to the feeder.

Any type of diode or strapped grid-
plate triode can be used, while the
actual connections and supply are self-

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

Short-wave Literature.

used with controlled carrier modula-
tion transmitters.

A Sensitive
Receiver

The Sydney Bulletin (which is not
actually a radio paper) published in
their August 21 issue a simple two-
valve receiver that can be constructed
from English components.

It consists of a high-frequency pen-
tode detector, such as a Mullard SP4,
choke-capacity coupled to a triode out-
put valve such as an AC/P. As the
heaters are run from A.C. a filament
transformer will be required giving 4
volts 2z amperes. High-tension can be
obtained from batteries or a standard
B.C.L. mains unit. The reaction coil
is connected between cathode and
chassis, while regeneration is con-
trolled by means of a 50,000-0hms
potentiometer which adjusts the volt-
age to the screen of the pentode. The
L.F. choke in the anode of the detector
is of the high-inductance type, such as
the Varley DP16, which has an induc-
tance of 300 henries at 10 milliamperes.

Although the coils can be purchased
from Bulgin, Eddystone, or B.T.S.,
and are quite suitable without altera-
tion, the following coil data sheculd be
of interest to constructors.

For wavelengths of between 15 and
32 metres, the grid coil is 5 turns, the
cathode coil 4 turns, with a }-in. gap
between coils. 30 to 55 metres, grid
coil 12 turns, cathode coil 4 turns,
space between coils $ in. 50 to oo
metres, grid coil 24 turns, cathode coil
5 turns, with a  in. gap between coils.
80 to 200 metres, grid coil 4o turns,

explanatory. The R.F. choke has an | cathode coil 7 turns, }-in. gap between
inductance of 2.5 mh. This type of | coils. 26 gauge d.s.c. wire is used
over-modulation indicator must not be | throughout, while the formers are of
(OTT0— O HT+150V
L.F.C. 10,0000
M— HT+90V.
e I8
Phone
| Jack
A
D"‘ib_'e_t_‘:‘ E ‘/ooms l—' HT-
s LT-
% [ ~ o LT+

.4[”

50,000 (1
English made components can be used in this Australian two valve receiver.
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the standard four-pin variety. Pro-
vided that the receiver is built on a
metal or metallised chassis hum will
be entirely absent. We can recom-

| mend this type of receiver for the use
i of the beginner or for ham band use.

Duplex Phone
Working

WoCPW has a neat idea to improve
duplex phone working. At the present
time there seems more interest in this
end of amateur radio than ever before.
When listening to a long report very
often details are forgotten which could
not happen with duplex phone work-
ing. A shielded input tuning circuit
does help very considerably to over-
come grid blocking, and in view of the
fact that the circuit is so simple it is
well worth a trial.

Amongst the components required
are two .oo025 or .coo3s mfd. BCL
type tuning condensers, two dials and
a plug-in coil former. This system is
applicable to all bands and here are
the details for 160 metres which is ideal
for duplex working. Two turns of
No. 2o rubber covered wire are used
for the pick-up Lz, placed 1/3rd of the
way down from the aerial on L1. Con-
nections from Lz run through a
shielded two-wire cable in the aerial
coil in the receiver. Naturally this

aerial coil should be disconnected on
its earthy side.

Good shielding of both receiver and
duplex system is essential, the shielded
cable connectmg the common earth

Duplexc phone working is the centre of interest at
the moment.

Length of aerial is more or less
optional depending on the amount of
grid blocking and sensitivity of the
receiver.  In the case of WgCPW a
five-foot vertical wire is used, giving,
of course, excellent selectivity with a
reasonable signal level, but up to 20
feet could be used without any trace of
grid blocking. The system is tuned by
using a regular long receiving aerial
connected directly to one side of the
open aerial coil of the receiver. After
a station has been tuned in, the volume
control on the receiver is slightly
advanced and the long aerial discon-
nected, so leaving the duplex system
in operation. Cr across L1 is adjusted
until maximum signal strength is
obtained, C2z being set to about half
capacity and tuned for sharpest signal
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after the required frequency has been
obtained.

A 56-MC
Super Regen

Five metres in America seem to be
progressing very favourably, although
we in this country appear to have
superior  receivers. Dwight Hill,
WiHUV uses a very simple super-

This is ore of the simplest two vawe § metre
recesy.irs we bave seen 50 far,

regen. which is used pretty generally
in Boston. The circuit is almost self-
explanatory. The detector valve is a
Hartley oscillator, transformer coupled
to a conventional I.F. pentode. Selec-
tivity is claimed to be higher than with
a mnormal super-regen. but there are
several points which must be remem-
bered.

All  earth connections must be
brought to a single point on the
chassis.  The detector valve must be

mounted horizontally with the anode
pin soldered to the junction of the con-
denser and coil with just enough space
between the grid pin and the other end
of the coil to accommodate a midget
grid condenser. The receiver should
be considered unsatisfactory unless the
detector operates with 25 volts or less
on its anode. The aerial coil is a five-

turn spiral with adjustable coupling to
Li. Cr is 5-mmfd., C2 so-mmfd., C3
.002/.006 mfd., C4 10-mfd., L1 8 turns
of 18-gauge wire }-in. diameter, turns
spaced the diameter of the wire. The
H.F. choke consists of 45 turnms, 26
gauge d.c.c. wire wound on a %-in. rod,
after which the rod is removed. Ri1 as
high as possible up to 10 megohms, Rz
50,000 ohms potentiometer, R3 50,000
ohms fixed resistance, R4 2,000 ohms
fixed resistance.

A Five-metre
Pre-Selector

Radio frequency amplification on ¢
metres does, at first; seem rather

ridiculous, but R.F. gain at that fre-
quency really is possible and naturally
is very useful in front of either a super-
het or super-regenerative receiver.
WsXM, of Dallas, Texas, is using a
954 Acorn valve with which he obtains
an audible increase in amplification on
weak signals. The valve in use is one
of the new Acorns which can be
obtained from Claude Lyons, so re-
moving any difficulty in construction.

R.F. amplification can

be obiained down to

5 metres with circuit

which uses™ an * Acorn
valve.

The circuit is sufficiently self-ex-
planatory for the average amateur but
construction requires a few comments.
Grid and plate circuits must be care-

TELEYISION
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fully screened from one another other-
wise the receiver will tend to oscillate
due to feed-back.  This screening is
obtained by placing a metal “ floor ”’
or chassis half way up the cabinet and
utilising the space heneath for the grid
circuit and the space above for the
anode circuit.

The valve is mounted on this floor
with the grid terminal going down
through a hole. R.F. chokes are
wound on %-in. rods using 20 turns of
3o0-gauge single cotton-covered wire
with slight spacing between turns.
The rods are tapped at one end and
screwed to the baseplate.

Under normal conditions anode cur-
rent is between 1 and 2z milliamps, but
if battery bias is used and the valve
goes into oscillation this current rises
to 20 milliamps. In the circumstances
it is advisable always to include auto
bias to prevent injury to the valve.

During tests with a 180-volt anode
supply and go volt screen supply, a
cathode resistance of 1,500 ohms was
required. The Acorn valve has to be
handled very carefully; input and out-

put terminals must be well separated
while all earth returns must be kept
short and taken to a common point on
the chassis.

“The Advance All-Waver”
(Continued from page 639)

the panels or bushed in any way, for
we have taken the precaution of using
components having dead spindles,

A most important component is the
dial light. This is a 6-volt .3-amp.
Osram bulb which is in series with the
heaters of the five valves and comes
between the rectifier and N3o heaters.
This bulb is most reliable in use and it
is folly to use a cheap bulb or one of
the wrong amperage in this position.

Although none of the components are
actually special types, no alternatives
can be used in any position. The cir-
cuit, an intricate one, has been de-
signed around the components used so
that an unusually high degree of effi-
ciency has been used.

Readers have asked for sets built on
commercial lines, and we have obliged
with this set which will be free from

C

the wusual constructor troubles pro-
viding it is built to specification. We
have anticipated as far as possible the
usual mistakes made by constructors
and have designed the set so flexibly
that the usual alterations in layout,
etc., can be tolerated.

Sensitivity with 9 kilocycles separa-
tion is in the order of 1} micro-volts per
metre at 300 metres, but to obtain this
sensitivity the receiver must be built
exactly as the original model.

In case it has not been realised just
what this receiver will do, commercial
short-wave stations between 15 and 51
metres can be received on the loud-
speaker, the American broadcasters on
16-, 19-, 25-, 31- and 4g-metre bands
can, according to our tests, and from
outside tests, be received loud enough
to be of entertainment value, while
many amusing hours can be whiled
away by listening to amateurs on the
20- and go-metre band.
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These stations are, of course, in
addition to the usual run of medium-
and long-wave broadcasters between
200 and 2,000 metres.

“A  Guide
third edition,
price 6d.,

to
is

Amateur Radio,”

now available,
from the Radio Society
of  Great  Britain, 53  Victoria
Street. It is the most comprehensive
book dealing with short-wave technique
published in this country, and those
interested in short waves should make
a point of obtaining a copy.

A very full explanation on all
branches of short-wave radio is given,
plus many other articles such as modern
valves and their application, aerial
systems, power supplies for short-wave
transmitters, artificial aerials and fre-
quency measurement. There are almost
a hundred pages, all of which are of
particular interest to short-wave fans,
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KERR CELL DESIGN FOR

240-LINE

NOVEMBER, 1935

By L. M. Myers

OPERATION

In view of the importance of the subject at the present stage we publish below the lecture given by
L. M. Myers before the Television Society on April 1oth, 1935, on the necessary modifications in
Kerr cell design for high definition practice. This lecture is also published in the June issue of the

P to the present time it has
l ’ been considered most expedient
to employ the Karolus multi-
plate electrode ce for television pic-

tures up to 100 lin The limitations
in the use of such Kerr cells are im-

C/J—

alcrie
Polariser

posed by the internal capacity of the
cell itself, and control must be pos-
sible for maximum picture frequency
fe.

This maximum picture-frequency is
a product of the number of elements
in the picture multiplied by the pic-
ture-frequency and divided by 2. This
assumes a sinusoidal response to the
transient engendered when the aper-
ture of the transmitter passed over a
sharp contour line in the picture de-
tail. In practice it is not possible to
interpret this transient in terms of
fundamental frequency alone but, for
the sake of convenience and in order
not to introduce unnecessary compli-
cation, it will be assumed that the
fundamental frequency brought about
by this transient is the maximum
picture-frequency.

Mertz and Gray, in the Bell System
Technical Journal,* have shown that
the frequency in the picture detail can
be interpreted as a harmonic of the
line frequency, so that the transient
with which we are dealing as repre-
sented by the shift of the aperture
over a sharp contour is representable
by this maximum frequency, which
is an upper harmonic of the line-fre-
quency.

The capacity of the multi-electrode
Kerr cell varies from 100 micro-

*Vol. XIII, page 464.

Journal of the Television Society.

microfarads to 1,000 micro-micro-
farads; thus the capacity reactance is
too low for a frequency exceeding 100
kilocycles, which represents the maxi-
mum frequency of 1oo-line picture.
When we come to 24o-line pictures

a Plake

Fig. 1.—Diagrant show-

~ l ing the arrangement of
- ‘\;7‘:7’—; the cell and polariser and

analyser.

élcﬂe
Analyser

with maximum frequency in the order
of 1 megacycle, the problem becomes
acute.

In order to lessen the capacity of
the cell, it is necessary to resort to
the Wright form of electrode con-
struction. There is only one pair of
electrodes and both are shaped to
follow the edge of the light cone pass-
ing through the cell. The construc-
tion is well known and described in
the I.LE.E. Journal.t¥ In order to ap-
preciate the various cell operating

Fig. 2.—Diagram showing the vibration
directions of each image.

voltages when using the Wright elec-
trodes, we give a table showing these
cell operating voltages for the two
cases. The first is when the cell is
working on the first slope, and the
second is when the cell is biased to
half wave.

The operation of the Kerr cell on

tVol. 70, page 345.
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the first slope is well known and in
this case it is usual to arrange the
clectrical bias to give a retardation of
¢ = 1. 'This represents the electrical
bias, the operating volts giving re-
tardations between the range ¢ = o
and ¢= 1.

Owing to the nature of the Kerr
cell characteristic, the expression for
which is

T Vv 2
I = Iy sin? ———( )
2 Vmax

the curve becomes correspondingly
steeper as the retardation increases.
It is found that the maximum voltage
which the Kerr cell can stand is in
the order of 6 kilovolts per millimetre.
This being the case, it is obvious that,
providing the maximum voltage
which this cell has to stand does not
exceed 6,000 volts, then it would he
more expedient to work higher up
the curve. This can be done by rais-
ing the electrical bias on the cell and
arranging that the maximum voltage
should be a little below the breakdown
voltage. The value of breakdown
voltage is taken from the Inter-
national Critical Table, but it is found
in practice that this breakdown volt-
age is much higher when the cell is
sealed and the nitro-benzene is cor-
rectly distilled. The lowest voltage
imposed on the cell should naturally
produce extinction, but, when the bias
is much higher than ¢ = I extinction
will not take place, hence some com-
pensation must be effected. The com-

7 infensity

e——Bias Volfs?y
on}.pen—.
saflon, «
5 . A4
Fig. 3.—Curves showing the operazing con-
ditions of the cell.



NOVEMBER, 1935

pensation resorted to is in the form
of a retardation plate of mica. This
material possesses roughly the same
polarisation disposition as the nitro-
benzene. Referring to Fig. 1, such
an example is given in which the bias

polariscope, a description of which is
given by the writer in TELEVISION AND
SHORT-WAVE WORLD, Vol. VIII, pp.
277-279, May, 1935.

If a circular polariscope is not used,
it will be necessary to increase the

T2L2YSION
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out of the circular polariscope but
does not include the quarter wave
plate to effect the necessary compen-
sation essential to the operation of
the cell as set out in Fig. 1.  The
quarter wave plates shown in Fig. 3

volts give a retardation of ¢ = } and distance between the electrodes as in  are introduced to produce the circular
the compensation is equal to ¢ = 1. Fig. 2, in order that the direction of polariscope and the vibrating direc-
This being the case, a new operating the field is disposed 45° to the direc- tions of these two plates will be mutu-
VOLTAGES FOR KERR DIVERGING ELECTRODES
Electrode Electrode Peak Voltage Control Volts Bias Voltage Cell
length in  gap in mm. for ¢= for ¢= for ¢ = capacity
No cm. a 1 3 1 3 1 +  in m.mfds.
I 4 1 2 2,500 3,100 800 1,000 1,900 2,500 8
2 4 .75 2 2,000 2,600 750 600 1,400 2,000 9
3 4 1 3 3,300 4,150 1,000 850 2,450 3,300 7
4 4 .75 3 2,400 3,100 900 700 1,700 2,400 8
5 5 I 3 3,000 3,900 goo 900 2,100 3,000 8
6 5 75 3 2,150 2,700 650 550 1,600 2,150 9
7 5 1 4 3,400 4,400 1,020 1,000 2,400 3,400 7
8 5 75 4 2,500 3,200 740 700 1,800 2,500 8
g9 6 I 4 3,000 3,900 goo 900 2,100 3,000 8
10 6 75 4 2,300 3,000 680 700 1,600 2,300 9
I1 6 I 5 3,400 4,400 1,000 1,000 2,400 3,400 7
12 6 .75 5 2,600 3,400 2760 800 1,800 2,600 8

curve will be produced which is shown
in the full line: This new operating
curve is much steeper than the first
slope curve. The second table gives
roughly the operating speed and bias
voltages for Kerr cells with diverging
clectrodes. The possibility of using
double image arrangements with this
cell is effected by employing a circular

tion of vibration of the two beams.
Such electrodes are given in full lines.
On the other hand, if we use a circu-
lar polariscope, the electrodes can be
arranged in accordance with the
dotted line. In this case the vibra-
tion of the two beams is circular, one
being left-handed and the other right-
handed. Fig. 3 shows the whole lay-

ally at right angles and disposed at
435° to the principal plane of the polar-
iser and analyser. The compensation
plate may be introduced anywhere be-
tween the two quarter wave plates
and the vibration direction of this
compensation plate must be disposed
at 43° to either of the quarter wave
plates.

A NOVEL SCANNING CIRCUIT

NEW form of sweep circuit for
Acathode-ray tubes, which can be
adapted for television scanning
has been designed by Goldsmith and
Richards.* It is well known that cir-

I

Oscillator

—»HT--

Seanning circuit employing hard valves.

cuits using hard valves instead of the
conventional gasfilled relay for dis-
charging the sweep circuit condenser
are more stable and are not affected
by temperature changes. The disad-
vantage of such circuits is in the mul-

* Proc. [.R.E. Vol. 23, p. 653. 1935

tiplicity of valves required, since it
is not practicable to obtain the dis-
charge action of the relay by the use
of a single valve.

In the circuit described the charg-
ing condenser is fed through a
screened pentode acting as a con-
stant-current charging device in the
usual way. This is shown as V, in
the diagram. Across the condenser
is a discharge valve, V,, which in the
original circuit is a type 59 American
valve. The anode of this valve is
connected to the charging condenser,
while the grid is directly connected
to the output of an audio-frequency
oscillator, which can be of the Hart-
ley type.

The grid of the discharge valve is
normally biased several volts nega-
tive by a battery inserted in the oscil-
lator coil. By adjusting the bias of
the valve, no current flows in the
anode circuit until a minimum peak
value of oscillatory voltage is reached.
At this value the grid of the valve

643

swings positive and a sudden release
of anode current takes place which
discharges the condenser. The grid
must necessarily stay positive for a
sufficient length of time to discharge
the condenser completely. It ap-
pears from the foregoing that the
waveform of the oscillation should be
a single highly damped pulse of volt-
age, since if two peaks occur of the
same amplitude the condenser will
be discharged again on the start of
the charging cycle.

The authors point out the neces-
sity of shielding the driving oscilla-
tor from the output circuit. Syn-
chronising to a given frequency is
accomplished by a small coupling into
the oscillator circuit.

If driven from a controlled fre-
quency this circuit would seem to be
an interesting alternative to the
various types of scanning circuit de-
veloped using hard valves, and as
such is worthy of note.

Reference is also made to Zwory-
kin’s paper on the ‘‘ Kinescope *’
(Proc. L.LR.E., Vol. 21, p. 1653,
1933).
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THE ABC OF THE CATHODE-RAY TUBE-VIII

By

G.

Parr

SCANNING CIRCUIT TROUBLES

This is the concluding article of a series describing the principles and operation of the cathode-ray tube
in the simplest possible manner.

N this, the concluding article of this series, we are
I going to deal with some of the peculiarities of

cathode-ray television and what to expect from
them. The reader who has followed the building up of
the scanning circuits will probably be wondering
whether the cathode-ray receiver of the future will not
consist entirely of knobs!

This is one of the features of cathode-ray tube work-
ing which distinguish it from mechanical systems—
since the circuits are purely electrical they can be varied
at will in the same way that a radio receiver can be
tuned at will.- But once the station is obtained it is
no longer necessary to twiddle the knobs. In the same
way, once the correct scanning speed has been obtained
for a given transmission it is not necessary to do more
than tune in to the picture-signal. The knobs on the
scanning circuit will therefore be in the nature of ‘‘pre-
set” controls, which in the case of a commercial set
will be adjusted before it leaves the factory. Of course,
if a new tube is fitted during the life of the set, a re-
adjustment of settings may be necessary, since no two
tubes are exactly alike. A similar correction will have
to be made if the relay is changed, since this will alter
the timing of the condenser circuit.

What if the circuit has to receive two types of trans-
mission, as it will probably have to do if the present
policy is carried out? It will mean two ‘‘ pre-set ”’
positions in the scanning circuit, which will be brought
into use by a changeover switch.

Apart from the scanning circuit the picture can be
varied to a great degree by altering the intensity of
the line screen and by increasing or decreasing the
modulating voltage. It is helpful to remember that

The Cossor variable-velocity cathode-ray transmitter.
variation of the speed of travel of the beam.
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the modulating signal takes the place of the input to
the grid of an ordinary output valve, and in a similar
way we can overload the grid circuit by too strong a
signal. This will produce a very harsh picture with
no detail. Too weak a signal will give a faint picture
like a badly-exposed photograph.

Peculiarities of the
Scanning Circuit

Although the mercury vapour relays used In scan-
ning circuits are as well made as ordinary valves they
are occasionally liable to erratic performance since it
is more difficult to control the behaviour of a vapour-
filled bulb. Temperature is liable to upset them, for
instance, and it may happen that the speed of the time-
base circuit alters slightly as the set is run.

To get over this special relays have been developed
with a filling of helium or argon gas instead of mer-
cury vapour, and these are more reliable at high speeds
of discharge. Even then an occasional ‘‘ riccup ** is
met in the running of the relay which causes one or
more lines to be shorter than the normal length. If
the effect is only momentary the picture will flicker, but
a continuation will give a displacement of part of the
picture as though a slice had been shifted out of align-
ment.

A great deal of time and trouble has been spent in
designing scanning circuits which shall be as reliable
as possible, and some of these use ordinary hard valves
which avoid the peculiarities of the gas-filled relay.

The use of ordinary valves in a scanning circuit is
more complicated than the mere substitution of the
relay with, say, a triode. We have
to imitate the sharp discharge action
which takes place at the time when
the condenser is charged, and no
ordinary valve will do this. As the
anode voltage rises in a valve, the
anode current rises with it, and we
want a valve in which the anode cur-
rent starts abruptly at a given voltage
and rises almost instantaneously to a
high value.

To produce this action in the valve
circuit it is usual to arrange some
sort of ‘‘trigger »’ action, i.e., the
current is prevented from flowing by
a high bias on the grid until a kick is
applied from some external circuit.
This kick swings the grid of the dis-
charge valve to a positive value and
thus causes a very rapid rise in anode
current.  There are a number of
variations of this circuit,

(Continned on page 646).

Modulation of the light is obtained by
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) Fz"g. 4—View looking from the transformer end of the baseboard. The
two decoupling resistances are sean at the top of the assembly.

The second

decoupling condenser fits alongside the one shown.

OR experimental work with am-
F plifiers an H.T. battery is usually

considered essential if absolute
freedom from noise is required. The
television experimenter who has A.C.
mains available 1s naturally resentful
at having to spend money on batteries
in addition, but realises that the aver-
age commercial eliminator is not al-
ways up to his requirements for a
smooth H.T. supply.

The unit described below is in-
tended for all-round testing work on
R.C.-coupled amplifiers and will be
found a very useful accessory to the
laboratory. It has the advantage
that the output is considerably in ex-
cess of the large H.T. battery type,
and the extra smoothing choke and
condenser reduce the A.C. ripple to
a minimum,

The layout has been made as com-
pact as possible, and is designed to
fit in a Ferranti No. 2 screening box,
the dimensions of which are 8in.
long by 6% in. wide by %% in. deep.
These useful boxes are not so widely
known as they deserve to be, and
they will be found useful for all kinds
of H.T. equipment and amplifiers.
They are made in two sizes, the one
quoted above, and a larger one mea-
suring 13 in. by 10in. Each box is
fitted with a safety switch which dis-
connects the mains when the lid is
lifted. This occupies a space at the
left front of the box and allowance
has to be made for it in fitting any
tall object in this part of the base-
board. In the case of the unit, the
valve fits well clear of the switch box,

and the baseboard is easily lowered
to the bottom of the box by a side-
ways movement.

The

Circuit

The circuit diagram of Fig. 1 gives
the general arrangement of the unit.
The components required are as fol-
lows:
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A

SMOOTH D.C.
SUPPLY UNIT

The unit described below will provide practically smooth
D.C. so essential for serious television experimental work.

Extra terminals for the I..T. A.C., if
brought out.

Before screwing down the compon-
ents, two extra pieces will be required
as shown in Fig. 2. The electrolytic
condensers are all mounted on a
bracket which can be cut from 18
gauge aluminium sheet to the dimen-
sions shown in the top of Fig. 2.
After the holes have heen drilled t

Fig. 1.—The cir-
cuit diagram of the
D.C. unit. De-
coupling condensers
are included on each
H.T. tap.

Sales). The stock type has two
extra 4-volt windings which can
be disregarded or brought out
to separate terminals as re-

quired.

2 Chokes, type 40 SS (Sound Sales).

2 8-mfd. electrolytic condensers
(Dubilier).

1 4-mid. ditto.

2 4-mfd. paper condensers (T.M.C.
Hydra).

1 15,000-ohm  2-watt resistance
(Dubilier or Erie).

1 50,000-chm ditto.

I 4-pin valve holder (Bulgin).

Belling-Lee  large  terminals,
marked H.T.—, H.T.+1, +2,
+3.

o+
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take the condensers it is bent up to
the marking shown.

At the bottom of Fig. 2 is shown
an ebonite strip for mounting the de-
coupling condensers. These are car-
ried on the top of the chokes, the
strip being held in place by four
Meccano angle-brackets.

In the photograph of Fig. 3 one of
the 4-mfd. paper condensers has
been omitted to show the strip in
place and the method of securing it.
The transformer, chokes and conden-
sers are screwed on to a baseboard
measuring 8 in. by 6% in., care being
taken to see that no component over-
laps the edge of the board. The
valve holder is also fastened down
and the wiring commenced.
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[he connection to the negative end
of the smoothing condensers is made
by means of a soldering tag fastened
under one of the holding-down screws
of the condenser bracket. The two
chokes are wired in series and a tap-
ping is carried from the connection
between them to the middle 8-mfd.
condenser.  The outermost choke
terminal (top of Fig. 3 photograph)
is the H.T. + connection, and
is later connected to H.T. + 3
for maximum voltage. After the
preliminary  wiring is finished,
the strip for the T.M.C. con-
densers is fastened to the angle-
brackets with four 4-B.A. screws, the
brackets themselves being gripped
under the holding bolts of the choke
castings.

If alternative makes of condenser
are used in the position, the height
should be checked to make sure that
they fit in the screening box. The
H.T. tappings are then made as fol-
lows: To the end of the choke the
15,000-ohm resistance is soldered,
the other end being soldered to the
tag on the fixed condenser. The
photograph in the heading makes
this clear, the resistance being shown
upright at the edge of the board. A
flexible lead is then connected to the
same tag on the condenser, for join-
ing to the H.T.+2 terminal. The

ing tags of the condensers are joined
and taken to H.T. negative.

After the baseboard has been
lowered into the screening box and
screwed down, the Belling-Lee ter-
minals are fitted through the ventila-
tion holes in the front of the box, in-
sulating bushes being used where
they pass through and where the nut
is secured on the inside. The flexi-
ble connections to the terminals are
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to allow of self-bias on directly-heated
valves if needed.

The mains terminals on the trans-
former are taken to the terminals on
the safety switch. The mounting of
the Sound Sales transformer will ren-
der the fuses inaccessible on the ter-
minal board, and it may be advisable
to short-circuit these and rely on the
twin fuses in the switch-box itself.

The following test figures show the

Fig. 2.— Top: w10
Aluminium bracket !
|

~_ /D{ lo

e s e B |
I

' fo

for the electrolytic °
condensers. Npenp boLes For conpensers \eerp-
Bottom :  Ebonite
strip for the de- ?
coupling condensers B T
to pbe monnted on 1 /' . ‘# 4’ ¢ : +
top of the chokes. A4/ ob ; i 9
¥52'voLeS —a3%——] ., k—2 3/5'—-—#]
SPACEP TO e 4Vs
SUIT BRACKET GVZ’,

then made, an extra length of flex
being soldered to the H.T.—, either
on the condenser bracket or on the
centre tap of the 250-volt winding it-
self. If the 4-volt windings are
taken to terminals it is a good plan
to bring out the centre-tap separately

high output voltage obtained:—

The second

Fig. 3.—Plan of the unit showing the layout of the components.
decoupling condenser has been removed fo show the strip on which they are

monnted.
50,000-0hm resistance is also connected 1o this
point, the other end bheing taken to its own

decoupling  condenser on  the remain-

strip.  The

H.T.+2 Load. Volts.
tap. 2.5 mA 270

5.0 mA 240

10 mA 170

15 mA 120

H.T.+1 1.5 mA 100
tap. 2.5 mA 65

*Scanning Circuit Troubles "’
(Continued from page 644)

Unfortunately nearly all hard valve circuits require
more than one valve for their successful operation, and
when the circuit is duplicated, as it is in the case of a
scanning system, the cost of the valves is a consider-
able item. On the other hand the hard valve scanning
circuit is free from some of the defects of the gas-filled
relay type and it is probable that we shall see some
examples of it in commercial receivers for high-defini-
tion.

There is a system of television reproduction by a
cathode-ray tube which is quite different from the con-
ventional scanning systems which we have considered
betore. This is known as the ‘‘ variable velocity *’
system and is made possible by the property of the
cathode-ray itself.  The action can be quite easily
understood by remembering that the amount of light
produced by the passage of the beam across the fluor-
escent screen depends on the rate at which it moves.
The faster it moves, the less is the amount of illumina-
tion.

We have already met this in the passage of the beam
across the screen on its return at the end of the line
or picture (last month’s issue, p. 589) and this principle
has been applied to the reproduction of varying light
and shade by altering the speed of travel of the beam
as it sweeps across the screen (hence ‘‘ variable velo-
city ).
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The problem of provid-
ing large screen pictures
which can be viewed by
cinema  audiences s
one that is engaging
the attention of all tele-
vision research workers.
The chief difficulty is an
adequate amount of
modulated light, and the

HERE are various methods of
T producing large screen pictures,

the three most important
methods being the mechanical, the
intermediate film, and the high-power
cathode-ray projection tube.

Television has been projected on to
a large size screen by means of
mechanical methods, using large mir-
ror-drums rotating at high speeds.
This is the way in which the tele-
vising of the Derby from Epsom was
carried out and reproduced on a
screen in the Metropole Cinema, Vic-
toria, three years ago.

Mr. Baird has now developed a
high-definition method of projecting
large pictures, limited, however, at
the moment, to close-ups only. In
this mechanical method he uses an
interlacing system where lines are
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Bgml intermediate /z/m scanner, J/mwmg the path of the film.

TELEVISION

IN THE

not scanned sequentially in order, but
out of turn, which has the effect of
reducing flicker.  Another method
uses a large screen of lamps,
which gives a brilliant picture, but
one lacking in detail.

A Promising
Scheme

The method for which I have the
most hope, at the moment, is the in-
termediate film method, which gets
over the great difficulty, experienced
with mechanical and cathode-ray sys-
tems, of insufficient light. It is pos-
sible to provide a complete equip-
ment which projects full-size pictures
on to the cinema screen having
ample light and definition.

There are two forms in which it

Commulalor

A schematic diagram,
showing how the cur-
rent is fed to the lamps
in correct sequence to
produce a picture. A
screen of this type was
recently demonstrated in
Germany.,
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various methods so far
employed are outlined in
this article which is actu-
ally compiled from two
recent lectures given by
Capt. A. G. D, West,
B.S¢., AMIEE,
Technical Director of
Baird Television, Ltd.

CINEMA

can be made: —Firstly, an arrange-
ment which has been developed and
constructed by the Baird Associated
Company in Germany, Fernseh A.G.,
in which a continuous loop of cellu-
loid film passes through the machine
again and again. The film, with the
unexposed emulsion on it, passes
through a continuous motion camera,
on which is projected a television
image, received by radio, by means
of a rotating disc, the modulation of
the light from black to white being
carried out by means of the Kerr cell.
This film is then developed, fixed,
washed and dried and is seen at this
point as a finished positive print,
which is then immediately projected
on to the cinema screen.

After leaving the projector the
film passes through tanks where the
emulsion is scraped off, and the re-
maining clear celluloid is dried, and
then it runs through a chamber where
new emulsion is applied and dried,
before running into the camera again.

I have seen this system working in
Berlin, giving quite excellent results,
but I think that the quality is not as
good as that obtained by the following
method.

In this case, which is a develop-
ment of the Baird Company, a tele-
vision picture is picked up by radio
and transierred to a cathode-ray tube.
The picture is then photographed on
to a continuously moving film using
a special form of camera. The camera
has two rotating drums inside it, both
moving at a constant speed. One is



TELBYISION

AND
SHORT-WAVE WORLD

PROJECTING CATHODE-RAY
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IMAGES

in the position where the picture is
recorded, the other is for the record-
ing of sound. The film, after being
exposed, to both vision and sound,
runs straight into a developing bath,
where it is developed for 20 seconds,
washed for five seconds, fixed in zo
scconds, washed for a further 15
seconds and dried in less than a
minute. After a total period of under
two minutes it then passes imme-
diately into the projector and after
leaving the sound gate is taken up on
the pick-up spool.

development, is called the projection
tube. This is a special form of cath-
ode-ray tube having an intensely bril-
liant picture, something between
3 ins. and 6 ins. square, so bright
and well-defined, in fact, that it can
be projected by means of a lens on
to a screen with good brilliancy and
detail.

At the present moment, only small
screens, about three or four feet
square, can be filled in this manner.
A brighter picture can be obtained on
the tube, but there is then so much

B

GROUND
GLASS
SCREEN

TELEVIEWER

LENS CATHODE RAY TUBE

This is an outlinglof a scheme for large picture presentation employing a cathode-ray tube, the
image from which is frojecied on to a screen by means of a lens gystem.

The method has one disadvantage,
namely, that the cost of film is rather
high.  This is, of course, saved in
the continuous-loop process.  On the
other hand, better quality is obtained
and the event having been televised
and reproduced, 1s in a recorded form,
and the spool can be removed, re-
wound, and projected on any subse-
quent occasion,  For instance, if the
Derby were televised in this way and
thrown on to the screen at 3 p.m. the
same film could be used again at 4
p.m., 5 p.m. and 6 p.m. on the same
day, until replaced by the standard
news reels.,

Cathode-ray
Projection

Detail and quality with this process
are very good for a moving picture
which has been divided up into
80,000 parts, transmitted by radio at
a rate of 23 pictures per second, put
together again and impressed on a
film which has been processed and
dried in less than two minutes.

A third method, now in process of

power put into the screen that it dis-
integrates. In any case, a voltage
of up to 10,000 volts is necessary to
produce cnough brilliance to be able
to project pictures of the small size
mentioned, but it is a form of de-
velopment which the cinema industry
must certainly keep an eye on, be-
cause when it does become practic-
able, as it will do in the course of the
next five years, it will possibly do
away with the standard projector
mechanism itself.

The projectionist will become the
clectron engineer, and, instead of
cleaning his gate and spooling his
films, he will be adjusting his volt-
ages and watching his modulation
meters.  In this case, of course, the
television is instantaneous, there is
no delay whatsoever, but, on the
other hand, no record whatever is
made of any event which passes over
its screen. Its application can well
be compared with the effect of broad-
casting where, like sound, it is trans-
mitted once and for all, projected and
sent out, and is never seen again,
whereas the intermediate film can
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well be compared with sound record-
ing, where events are shown and re-
corded and filed for f{uture reference.

Linking Up
Cinemas

It seems clear that the first cine-
mas to receive their programmes by
means of television will do so by radio
links, from large high-power central
transmitting  apparatus on  ultra-
short wavelengths sending out sig-
nals which cannot be resolved by avy
home receiver, and which will there-
fore be secret, picked up by radio re-
ceiver and projected on a screen.

Later on, a big central radio trans-
mitter may, quite casily, with the
future development of the concentric
cable, be replaced by a central disiri-
buting exchange point, say, in the
centre of London, and the same
method will also be of use in connect-

will

which
Dprobably be suitable for linking up cinemas or
transmitting from a central station.

The Baird micro-wave transmitter

ing up a distant programme item with
the central distributing radio trans-
mitter or the central programme dis-
tributing exchange.  In this latter
case, however, it is possible that
micro-waves, with wavelengths of the
order of one metre or less, will also
be used for relay purposes. A micro-
wave transmitter can be built, which
will operate over a distance of per-
(Continsed at foot of page G53)
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RECENT
TELEVISION

DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS

Specially Compiled for this Journal

Patentees :— J. L. Baird and Baird Television Ltd. ::
Radio Akt. D. S. Loewe and K. Schlesinger. ::

Compagnie Compteurs ::

Marconi’s Wireless Telegraph Co. Ltd.

G. W. Walton,

Automatic Electric Co. Ltd. and L. M. Simpson.

Interleaved Scanning
(Patent No. 431,339.)

The line scanning-impulses A are
divided into three interleaved ‘‘sets’’
by the lower-frequency saw-toothed
voltage impulses B, which are ap-
plied to deflect the electron stream of
a cathode-ray receiver rhythmically

tent motion, so as to overcome this
difficulty, but without success.

The inventors tackle the problem
in another way. The film is fed
through the gate intermittently and
at the normal speed. As soon as the
film becomes stationary, a rotating
shutter flashes an image of it on to
the mosaic-cell electrode of

A

VOLTAGE.

the Iconoscope tube. During
this time the scanning ray is
shut off. For the rest, and
by far the greater part of the
total scanning time, the shut-

TIME

VOLTAGE

! ter obscures the picture,
' whilst the electron stream
through the tube is brought
into play to scan and dis-
charge the stored-up cells of
the *‘ mosaic »’ electrode. In

TIME
Interleaved scanning. Patent No. 431,339

but at varying periodicity. The re-
ceiver co-operates with a transmitter
in which interleaving is produced by
2 rotating disc or mirror-drum. The
synchronising impulses for A are de-
rived by interrupting the light falling
on a photo-electric cell by an obtura-
tor disc having the same number of
apertures as there are mirrors on the
scanning drum, whilst those for B are
produced by an obturator disc with
correspondingly-spaced apertures.—
(J]. L. Baird and Baird Television,
Ltd.)
Film Television
(Patent No. 431,207.)

When pictures are transmitted
from a film which is scanned by
means of a rotating disc, the film is
fed continuously through the ‘‘gate”
of the projector. But when using a
cathode-ray  transmitter of the
‘“ Iconoscope *’ type, it is usual to
feed the film intermittently through
the gate, as is the case in the ordin-
ary kinema theatre. It is found,
however, that the ‘‘ stop ’’ motion
then leads to a loss of approximately
25 per cent. of the total scanning
time.  Attempts have accordingly
been made to speed up the intermit-

D

this way the brilliancy of the
televised picture is greatly
increased.—(Marconi’s Wire-
less Telegraph Co., Ltd.)

Cathode-ray Receivers
(Patent No. 431,773.)

Cathode-ray television receivers
are liable to a fault known as ‘‘cross-
current error ’’ which arises from a
variable deflection of the ray super-
posed on the normal scanning deflec-
tion. Another defect is a more or
less uncontrollable displacement of
the image point on the screen, caused
by the so-called ‘ spray ’’ electrons,
which are deflected from the main
stream towards the scanning-elec-
trode carrying the positive control
voltage.

According to the invention the
main electron stream, after leaving
the anode A, is caused to enter the
scanning-electrodes B, B1 at an
angle, as shown in the drawing,
whilst the control voltage is applied
from the source O to one only of the
electrodes, the other being earthed
through a condenser C.  The fact
that the first part of the track of the
electrons is at a greater distance than
usual from the biased plate B cor-
rects the undesirable effects referred
to.—(Radio-Akt. D.S. Loewe and K.
Schlesinger.)

Scanning Systems
(Patent No. 431,827.)

The picture is reconstituted at the
receiving end by a scanning system
which combines the use of a cathode-
ray tube with a rotating mirror. The
rapid or line-scanning component is
produced in the cathode-ray tube,
and is picked up and reflected by a
rotating mirror-drum, which adds the
slower ‘‘ frame ’’ movement.  The
arrangement permits of a better con-
trol of modulation, by preventing the

Method of preventing cross-current error,
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*“ spreading-out 7’ of the darker
parts of the picture, and thereby in-
creasing the definition of the high
lights.—(Compagnie “‘Compteurs.”)

“ Light >’ Valves
(Patent No. 431,938.)

In an optical valve, of the Kerr-cell
type, suitable for use in television,
the crossed Nicols N, N1 are wholly
immersed in the refracting liquid,
such as nitrobenzine. The upper ends
of the stack of light-control plates P

Ny
N ]
||
p
A 3
T

Kerr cell construction.  Patent No. 431,958.

contact with a soft-metal liner L,
whilst the lower ends rest on a ten-
sion plate T which can be tightened-
up by means of screws.

A second set of light-control plates
is interleaved with the first and sup-
ported in similar manner. The ar-
rangement reduces loss of light due
to reflection.  The cell may be
mountad inside a glass bulb which is
filled with the working fluid.—(G.
W. Waiton.)

« Delayed *’ Television
(Patent No. 432,199.)

Relates to a system of television in
which a delay of an hour or more is
contemplated hetween the actual
event and the representation of it.
Though not sufficient to rob it of its
‘“ topical ' interest, this eliminates
most of the difficulties associated with
instantaneous transmission.

‘The scene is first recorded on a
photographic strip as usual and an
‘“ elongated '’ facsimile is then pre-
pared from which low-speed signals
are transmitted, on a long carrier-
wave if necessary, and received on

simplified apparatus. The record, as
first received, is then run at a higher
speed than usual through a project-
ing apparatus, so as to restore the
normal  cinematograph effect.—
(Automatic Electric Co., Lid., and
.. M. Simpson.)

¢ Sparking ’’ Screens
(Patent No. 332,455.)

Instead of using ordinary cathode-
ray or rotating-disc scanning, the
picture to be reproduced is divided up
into small ‘‘ unit areas,” which form
minute electrodes of the order of pin-
points, so as to give a definition com-
parable with what is called half-tone
in printing.  Spark or corona dis-
charges are produced across these
points in rapid sequence, and at an
intensity corresponding to the vary-
ing light-and-shade values of the pic-
ture.

As shown in the figure, the spark-
ing-points P consist of small projec-
tions set at uniform intervals along
a pair of continuous ‘‘ rail ’ elec-
trodes R, which are connected across
a source S of alternating voltage in
series with a Tesla coil. The mag-
netic field from a winding W, sur-
rounding the electrodes forces the
discharges to travel along the

NOVEMBER, 1935

the electron stream in cathode-ray
tubes.—((:. Herts.)
(Patent No. 431,246.)

Cathode-ray tube in which all the
electrodes are carried on a separate
insulating member inserted inside the
glass bulb.—(M. von Ardenne.)

(Patent No. 431,258.)

Means for balancing-out sudden
changes in the illumination of the
mosaic screen in a television trans-
mitter of the Iconoscope type.—(Mar-
coni’s Wireless Telegraph Co., Ltd.)

(Patent No. 431,327.)

Improvements in the control and
focusing electrodes of a cathode-ray
tube of the ¢‘ hard »’ type.—(Electric
and Musical Industries, Lid., 1.
Shoenberg and W. F. Tedham.)

(Patent No. 431,438.)

Generating svnchronising impulses
for *“ interleaved »’ scanning.—(J. L.
Baird and Baird Television, Ltd.)

(Patent No. 431,521.)

Generating synchronising impulses
of constant form, amplitude, and fre-
quency from a glow-discharge tube.
—(Radio-Akt. D.S. Loewe and K.
Schlesinger.)

(Patent No. 431,567.)

Biasing means for the saw-toother
oscillators used in scanning.—(1". M.
C. lLance and Baird
Television, Itd.)
(Patent No. 431,774.)

Modulating electrodes
for cathode-ray tubes.

TESLA
CaoiL

—(Radio-Akt D. 5.
Loewe and K. Schlesin-

ger.)
R (Patent No. 431,775.)
Screen arrangements
for cathode-ray tubes.
—(Radio-Akt. D.S.

Loewe and K. Schlesin-

G

6
110 VAC

Are scanning.

o ’s

rails from top to bottom
of the screen, thereby produc-
ing a scanning effect. A plate G
of glass sputtered with finely-divided
metal, and backed by a second plate
which is earthed, serves to facilitate
the formation of the discharges.—
(Communications Patents Inc.)

Summary of other Television
Patents
(Patent No. 431,057.)
Electro-optical system for focusing
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Patent No. 432,455.

G ger.)

(Patent No.

Scanning system in
which a  cathode-ray
tube is used in combina-
rion  with a mirror-
dru m.—(Telefunken
Co.)

(Patent No. 431,939.)

Means for renewing the light-sen-
sitive  film on a *‘ continuous ”’
cinema record used for transmitting
television  programmes.—(Fernseh
Akt.) ’

431,904.)

(Patent No. 432,017.)
Television system utilising one-
dimensional scanning, together with
means for ensuring a proper phase-
relation of the resulting signals.—
(G. . Walton.)
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Paying for Television

HAT share of the broadcast
-\x; licence fee will the Ullswater

Committee on Broadcasting,
whose Report is now anxiously
awaited, recommend to be passed on
to the B.B.C.? Under the existing
method, which appears dithcult to
improve upon, the Post Office issues
the licence to the public, but, of
course, the Government stops a pro-
portion of the licence money, partly
as expenses of collection and partly
as a contribution to imperial re-
venue. ‘The question we raise is a
burning one. The B.B.C. has always
been discontented with the 6s. which
is all it gets of the 10s. fee and at
the delay in passing the motety over;
for years it has agitated for a bigger
share and, let us say, a tightening up
of the ** terms of credit.”” Now comes
television with its heavy but, as vet,
unknown liability of cost, which cer-
tainly in the preliminary stages the
B.B.C. has to shoulder, still further
increasing its financial burden but
adding weight to its argument for
more generous treatment. Television
may well be the lever that will open
the Government’s tight fist.

A Bigger Licence Fee?

In view of the comfortable showing
made by the B.B.C.’s published ac-
counts, the general public will not
willingly pay an increased licence fee,
whilst the argument that the fee
should he raised to allow of the
B.B.C.'s getting the wherewithal to
pay for television will be most un-
popular as, naturally, the proportion
of licencees ‘‘ looking-in >’ is cer-
tainly to be in a considerable minority
for a long period. Nor will the
looker be preparead to pay for a separ-
ate television reception licence. Why
should he, in view of the ultimate
identity of all broadcasting services,
whether sound or vision, and of the
fact that television is simply a per-
fectly natural and expected outcome
of the sound broadcast? And in any
case a television reception licence
would not be a source of appreciable
revenue during the first two or three
vears.

and e

By THE LOOKER

More Costly Programmes

The financing of television, it will
therefore be ohvious, is perhaps the
thorniest of the business problems
that have confronted the British
Broadcasting authorities and will be
found closely related to the difficulties
inherent in providing a television pro-
gramine of live and regular entertain-
ment value. We can hear the Lon-
donderry Air, for example, umpteen
times and still take pleasure in it, but
how many times can we see a
“‘movie’” without boredom? Indivi-
dual programme items in a television
service may easily cost more than any
sound broadcasting, owing to the
necessity of more lengthy periods of
production before presentation, spe-
cial dressing, etc., and because, as
1 have said, they will not stand much
repetition from the same station.

The Battle of the Lines

The confustion created by the
decision that Baird will operate
at a scanning frequency of 203

lines and E.M.I. at 420 lines will be
added to if our continental neigh-
bours succeed in sending their tele-
vision transmissions into this coun-
trv. It is now expected that Ger-
many will decide on 320 lines. What
a pity the lessons taught by engineer-
ing during the last forty or fifty years
are not being applied as they ought
to be to television. Sooner or later
we shall have one frequency.

Coverage of the New Station

What will be the coverage of the
cxperimental television service? We
believe it is one of the many things
about the new high-definition service
which nobody knows. Our German
correspondent tells us that the Ger-
man Post-Office’s mobile television
unit, which was placed on the sum-
mit of the Brocken mountain in July
has not quite completed its tests yet,
although it is rumoured that excel-
lent results have been obtained. Fur-
ther, and this is the point to which we
draw particular - attention, he says
that reception of this transmitter has
been possible even in Berlin, a dis-
tance of over 120 miles.
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Propaganda

If progress continues in this coun-
try at the rate of the last nine months,
we shall have to take a page from the
book of the German Listeners’ Asso-
ciation, which has started propa-
ganda for television throughout Ger-
many. Reference is made to a pas-
sage of Adolf Hitler’'s speech at
Nurnberg, and the Association, which
is the only official association of its
kind in Germany, and has powerful
and influential members, has decided
to make Germany television-minded
as soon as possible in preparation for
the institution of a nation-wide ser-
vice. In Great Britain the demand
for a television service has not been
made sufficiently articulate and the
authorities have been tempted to let
things slide just as long as the pub-
lic will let them.

A 700-line Picture

It is quite possible to use a scan-
ning frequency as high as 700, the
effect of a picture at that extremely
high definition being that of a per-
fect photograph, complete with every
hali-tone detail.

At Portsmouth

During November demonstrations
of 1z20-line television arc to be given
in Portsmouth. The apparatus to be
used 1s that which was described in
our October issue and which was re-
cently demonstrated at Messrs. Ben-
tall’s, of Kingston-on-Thames.

Plans for Next Spring

Disclosures of the B.B.C.’s plans
for the coming television service have
recently been made in the Press, but
it is impossible to obtain anv con-
firmation of them. Getting informa-
tion on television out of the B.B.C.
is very much like getting blood out
of a stone.. We have reason to be-
lieve that many of the statements
made, although neither confirmed nor
denied, are true or very nearly so.
The expectation is that the Baird and
Marconi-E.M.1. systems shall be used
in alternate weeks and that there shall
be three separate one-hour pro-
grammes each day—one hour in the
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afternoon for the benefit of the trade
(probably between three and four
o’clock) and two separate hours dur-
ing the evening. A time signal will
be sent both by sound and vision.
The possibility of appointing a woman
announcer is being discussed. It is
suggested that there will be a tele-
viewing room open to the public, and
readers will remember that during the
period of the old 3o-line transmission
the B.B.C. had an excellent viewing
room available to all who were inter-
ested. Programme items will be
short and, where the item depends as
much on sound as on vision, it is pro-
posed to flash a picture on a screen
for a moment or so only and then
fade it out. It is suggested that this
technique will apply particularly to
orchestral concerts where the interest
is in the music and not particularly
in the personality of the orchestra it-
self. A hint is given that the pro-
grammes will depend to some extent
on the enterprise of commercial firms
which, in other words, means that in
television, at all events, the B.B.C.
will not frown upon the sponsored
programme. To all the above the
B.B.C. will say neither ‘‘ yea ’’ nor
(11 nay.”

Televiewing in Germany

The German Post Office has opened
a second public televiewing room at
the Schoneberg Post Office, which is
within the range of the small 20-watt
transmitter.

American Ideas

One of the most enthusiastic
American observers of British tele-
vision developments is Mr. Andrew
W. Cruse, chief of the Department
of Commerce Electrical Equipment
Division, who spent a month during
the summer in studying television in
England, France, and Germany. Mr.
Cruse is convinced that television is
a technical reality, but he believes the
problems of cost and programme
technique are so great that the
American industry is pursuing the
better part of discretion in adopting
its present policy.

‘“ In my opinion,’’ said Mr. Cruse,
recently, ‘* after having seen both the
Baird and Electric and Music Indus-
tries’ systems in operation, I feel
that the future of British television
depends entirely upon the ability of
the British Broadcasting Corporation
to present programmes which will be
enthusiastically received by the pub-

lic. Technically, both the transmit-
ting and receiving equipment is ade-
quately satisfactory to introduce this
service at this time, but the unknown
factors are programme material and
programme presentation.”’

The Cinema

There will be great interest in our
article on other pages in this issue
entitled *“ Television in the Cinema.”’
The article is the substance of lec-
tures given by Captain West and
points out that the chief trouble of
large-scale television pictures is the
difficulty in providing adequate light.
But like most other difficulties, it will
be met and overcome in due course
and the cinema screen will then ac-
quire greater importance and a new
meaning,

The Farnsworth System

We reproduce this month from a
well-known American journal a short
article describing a demonstration of
the Farnsworth system. The parti-
cular interest of the system to us in
Great Britain lies in the fact that the
Baird Company have entered into
contracts by which the Farnsworth
system will be available as a regular
part of their system. The article
states that Mr. Farnsworth has been
entrusted with the building of three
television transmitting stations in the
U.S.A.—one in San Francisco, one
in Philadelphia and the third in New
York City.

Greek!

The official information relating to
the Baird and Marconi-E.M.I. sys-
tems respectively given on other
pages in this issue is issued in such
highly technical form that it carries
but little information to the average
reader and we have therefore thought
it desirable to accompany the official
specifications with a simple expla-
nation.

The Telephonoscope

This is not the name of a new mar-
vel closely guarded within the portals
of Hayes, Middlesex, or of the Crys-
tal Palace, Sydenham. It is the
name given to a purely imaginary
sound-vision transmitter and receiver
described by Robida in a book pub-
lished in 1884.

The Hungarian Method

The Hungarian radio authorities
came to the conclusion that a radio
exhibition in 1935 would be entirely
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out of date without a good television
exhibit and as they were not able to
ensure such an exhibit they have de-
cided to postpone their show until
some time early in 1936. It is be-
lieved that Hungary will be one of
the first of the smaller countries of
Jiurope to start a public television
service, in spite of the fact that very
little money is forthcoming for the
financing of experiments.

Austria and Television

The first television station in Aus-
tria has been established by Profes-
sor Friedrich Benz in the experimen-
tal Institute for Radio Technology in
Vienna. The installation has cost
about £z,000. This was the site of
the first experimental wireless sta-
tion in Austria.

From Abyssinia

The Addis Ababa station on 39
metres is now being heard quite re-
gularly in this country. Floyd Gib-
bons and Bob Martin, two American
journalists, broadcast on alternate
evenings directly to New York. The
latest events are re-broadcast
throughout the whole of America at
6 p.m. American time, or 11 p.m.
British time. These broadcasts are
worth hearing.

10-metre Record

A world record has just been
created by Miss Nellie Corry, G2YL,
She has transmitted to Australia on
a wavelength of 10 metres.  This
waveband was given to the amateurs
for it had no commercial value, but
it seems as if the 1o-metre band will
be prominent for communication over
8,000 miles. It might also affect the
outlook on television for no one
knows just how far the 5-metre band
will travel. It may even beat the 10-
metre band and provide world-wide

reception.
W2XAD

W2XAD, the General Electric sta-
tion in New York, is now putting out
special programmes for English lis-
teners. At 7 p.m. most evenings
these transmissions can be heard at
great strength, for a special aerial,
beamed on Great Britain, is in use.
It is suggested in trade quarters that
it is just another scheme to assist in
selling all-wave sets. It will be re-
membered that WGY had a special
aerial beamed on South America
while a sales push was taking place
for R.C.A. receivers.
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REFLECTIONS

War and the Amateur

In Italy all of the amateur radio
stations have been confiscated to pre-
vent leakage of information. Ger-
many tried the same idea, but gave it
up for leakage via radio was negli-
gible as compared with other sources.
However, at the moment in Italy any-
body found with a radio transmitter
is liable to sentence of death.

The Amateur Helps
During the recent storms when
telephone communication was sus-
pended between London and White-
haven, messages to the radio station
there were carried on by local ama-
teur stations. ‘This happens fairly
regularly, for only the previous week
a4 trawler in difficulties off Northum-
berland, was only able to make con-
tact with the local coastguard sta-
tion by a message being picked up by

a listener and carried by hand.

Car Transmitters

Pocket transmitters are now being
fitted to American cars. These trans-
mitters have a range of about =20
miles and in America link up with the
nearest telephone exchange. In this
way travellers can keep in touch, no
matter in what part of the continent
they may be. It seems possible that
this idea may spread to Europe, for
it would be very convenient to be able
to make a ’phone call without having
to hunt for the nearest box.

Quoting with Qualms

I note the Shakespearean refer-
cnces to television in your October
‘“ Scannings and Reflections,’” writes
a Cambridge correspondent. It cer-
tainly appears that television was a
commonplace four hundred years ago,
he continues, and judging from Ham-
let’s *“ You go not till I set you up a
glass,”” the bore of Shakespeare’s
time insisted on your ¢ looking ’ in
his home-made televisor just as the
hore of to-day isn’t really happy till
you have listened to his new loud-
speaker. And perhaps then as now
it was in spite of the quality, for
there is Shakespeare’s own evidence
on record—this ‘‘ wicked and dis-
sembling glass of mine.”” Our corre-
spondent threatens more of this, but
we have discouraged him.

Public Televiewing Rooms
in Berlin
Following the destruction of the

two ultra-short-wave transmitters by
the fire at the Berlin Radio Exhibi-

tion in August, the Post-Office took a
small zo-watt transmitter into service
to provide for the continuance of one
or two of the dozen public televiewing
rooms in Berlin. At the time of
writing two of these rooms are in
operation and demonstrations take
place dailv [rom 8.30 to 10.00 p.m.
local time. Sight is received by wire-
less and sound is supplied along spe-
cial cables. A third public deman-
stration of television is arranged
nightly at the Broadcasting House.
The new ultra-short-wave trans-
mitters which were ordered to take
the place of those burnt in the Berlin
Radio Exhibition, will be completed
before Christmas. Definition will be
180 lines and 25 frames per second as
hitherto. The speed with which these
transmitter have to be built, so as not
to leave Berlin too long without a
service, did not permit of the con-
struction of transmitters suitable for
still higher definition although it is

generally supposed that Germany in-
tends striking out for a picture in the
neighbourhood of 320 lines.

Photography and Television

At the exhibition held by the
Royal Photographic  Society at
their galleries in Russell Square,
there was shown a series of
films relating to television., An in-
teresting exhibit showed the develop-
ment of the intermediate film, the
chief problems of which were the ex-
tremely rapid processing and develop-
ment which have now been reduced to
a matter of seconds only.  There
were also some interesting exhibits
of cine films which had been pro-
duced from television signals, and
one of these was the film used by
Baird Television, Ltd., which was
televised on the occasion of their
demonstrations in June of the Ppre-
sent year.

“Television in the Cinema”

( Continned from page 648.)
haps 100 miles or more, on very low
power on a highly directional basis,
that is to say, transmitting its power
in the form of a beam or searchlight
from the outside point to the distri-
buting centre.

Good television pictures, in one
form or another, will be shown in
London cinemas before the end of the
vear. Not only will they show scenes
specially produced at a distance, but
also news items of topical value and
of public interest. They will show
results of fair entertainment value
and should attract the public from
this point of view, rather than from
the point of view of novelty or from
the fact that television is a matter of
the moment. I think I am right in
saying that in two years from now,
several London cinemas will be tak-
ing regularly television items in their
programmes. Perhaps within three
to four vears from now provincial
cinemas will have their own distri-
bution stations to cover local areas
only, but it will take many years be-
fore every cinema in the country is
cquipped to give full screen television
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of programme value. This will de-
pend entirely on the technical pro-
gress which is made with regard to
cable and radio relay links.

The apparatus will not take up
very much more room in the cinema
than the ordinary projector; the same
width and height but possibly another
three or four feet more from back to
front lens. It is, of course, very diffi-
cult to say at this stage what will be
the cost of providing a television pro-
gramme to cinemas and what will be
the cost of expenditure in the rental
or purchase of such apparatus.
Neither can I say definitely that tele-
vision will be applied only to the field
now covered by news reels. With an
entirely new science, new technique,
art and presentation follows.

I am convinced that even if pro-
grammes for the home were made
really attractive, the average mem-
ber of the family will still want to go
out to his local cinema or theatre, and
laugh and cry and enjoy himself in
common with many hundreds of
others. One cannot get away from
the fact of the influence of mass
psychology and its unconscious at-
traction. Therefore, I see no reason
why television in the home should
have any effect on cinema box office
receipts. Rather will it tend to
evolve new technique in presentation
and entertainment, which will de-
velop along different lines for the
home and for the cinema.



TELZYISION

AND
SHORT-WAVE WORLD

The special General Radio tuning dial permits

Station selection,

SED on a first-class commercial

l | super-het  receiver which, in
common with most designed pre-
vious to this vear, possessed no H.F.
stages ahead of the first detector, this
pre-amplifier brought R4 signals up to
consistent full loud-speaker strength,
and produced Rs-0 signals where other-
wise none were to be heard—and with
practically no increase in noise level.
The reason for this is that the self-
biased anode-bend first detector in a
mains-operated super-het is non-linear

in action, and gives poor output for . I
. 1033 welded steel cabinet. The chassis,

low input voltages. Very weak sig-
nals are swamped out by grid circuit
losses, so that for very weak dx such
a receiver without pre-conversion
amplification (i.e., H.F. stages ahead
of the first detector) is inferior to the
much-maligned straight regenerative
type of set. [Efficient pre-conversion
amplification, however, gives a totally
different aspect to the situation, and,
apart from the well-known advantages
of selectivity, stability and ease of
handling, such a receiver is much more
sensitive than any simple straight set
could possibly be. The absence of any
appreciable increase in noise level is
due firstly to the narrowed admittance
band width (in other words, to the in-
creased selectivity of the signal fre-
quency tuning) occasioned by the pre-
amplifier, and also to the fact that the
greater proportion of what noise level
1s present in a well-designed super-het
is due to oscillator noise, the cause of
which is still only vaguely understood.

The signal {frequency selectivity
improvement given by the pre-ampli-
fier completely removes the annoying
“image interference’’ that is so trouble-
some with super-het receivers below

about thirty metres.

of wiry accurate

i ment connects the aerial either to the

A glance at the cir- |
cuit diagram will show '
that the pre-amplifier
consists of two stages
of H.F. amplification,
the first of which uses
electron-coupled re-
generation, very smooth
control of which is
obtained by variation
of the screening grid
voltage. The reason for
the employment of re-
generation on the first,
rather than the second
stage, is that the sharpness of the tuning
of its grid circuit, without regeneration,
is broadened by the loading effect of
the aerial.  The switching arrange-

pre-amplifier or the receiver itself,
without disturbing any of the connec-
tions.  In addition, when the unit is
not in use the H.T. supply is automati-
cally disconnected by the same switch.

“work.
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A Pre-amplifier

for the

Short-

wave
Receiver

By G. Brown (G5BJ) and E. N. Adcock (G2DV)

bent down 3% ins. at the back to form
a sub-chassis space.  Ixamination of
the photographs should give a clear
idea of the layout.

Abhove the chassis, situated centrally,
15 the two-gang .ocot6-mfd. condenser,
with  valve sockets and screens on
either side. Metallising  on  valve
envelopes, 1t should he noted, does not
form an effective screen for short-wave
Further to the rear the coil-
holders are placed symetrically, with a
five-inch  high metal screen between
the coil-holders, running from the rear
of the two-gang condenser to the back
of the chassis.  The 4o-mfd. micro-
denser, which must be carefully bushed,
1s securad to the Jeft-hand side of the
cabinet to fit close to the chassis in the
space between the valve and coil sockets
of the first H F. stage. Apart from the
short leads to this condenser, hrought
through the chassis from the coil
socket, no wires; other than the valve
grid leads from the two-gang con-

' denser, appear above chassis, giving a

Construction |

The unit is housed in an Eddystone

a piece of .08 in. tin-plate 13% ins. by
7 3/5 ins., is bent down half an inch
at the front for attachment to the front
panel by two 6 B.A. bolts, and also ‘

very clean and commercial appearance
to the unit.

Particular  stress is  placed on
adherence to the valves selected, on
which the grid is brought out to the
top cap, in contrast to the conventional
construction of English valves, where
the anode is connected to this position.

A "~ HT+
r-.s_’_ﬁl | 2 -=Ce —> HT+
O
1 |
'ﬂ'jl &' ] J To Receiver
iQ OE ] ] Aeriat Terminal
[ D |_] o
Cy
R3 R
1
4
L3
L4 e

A filament transformer provides heater voltage for the H.F. valves.

Note the

tuning arrangement in the first stage.
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Components for Pre-selectors

CABINET

1—Welded steel type 1033 (Eddystone).
CONDENSERS, FIXED

3—.I-type 250-tubular (T.C.C.).
1—.001-mfd. type 340 (T.C.C.).
CONDENSERS, VARIABLE

1—z-gang .0oo16-mfd. type 967 (Eddystone).
1—go0-m.mfd. type goo (Eddystone).
COIL FORMERS

8—5-pin plain (B.T.S.).

COIL SCREENS

2—type VS (Colvern).

CHOKE H.F.

1—screened all-wave type 982 (Eddystone).
DIAL

1—type 703 A General Radio (Claude Lyons).

HOLDER, FUSE

1—3}-amp. (Microfuse).

HOLDERS, VALVE

2—7-pin type 985 (Eddystone).

1—5-pin type 954 (Eddystone).

PLUGS, TERMINALS, ETC.

2—Plugs and Sockets marked ‘‘Aerial” (Clix).

1—Socket marked * Output " (Clix)

4—Valve pins (Clix).

RESISTANCES, FIXED

2—200-ohm type 1-watt (Amplion).

1—20,000-chm type I-watt (Amplion).

RESISTANCE, VARIABLE

1—DPotentiometer 50,000-ohms (Reliance).

SWITCHES

1—Lever type 11 (Wearite).

1—Toggle tvpe Sgr (Bulgin).

TRANSFORMER, MAINS

1—Filament with 4-volt 1.2-amp.
(Eddystone).

VALVES

2—VP4B met (Mullard).

secondary

Employment of these valves consider-
ably reduced the length of important
leads, which, had other valves been
utilised, would have necessitated con-

siderable screening, thus reducing |
stage gain and (bv the increase of
residual capacities) the frequencies

covered by each coil range. The only
lead screened in the final model was
that from the grid of the second H.F.
stage to the corresponding section of
the two-gang condenser.. A little
ingenuity will have to be exercised in
fitting the valve screens under the coil
sockets, as the screen mounting
brackets turn inwards and are rather
long; a little from the ends of these
should be filed away, when there will
be just sufficient room to secure each
screen with 6B.A. nuts and bolts.

The front panel controls are three in
number. The template supplied with
the G.R. dial used will preclude any
difficulty in mounting this. Sub-
chassis, on the left of the front panel,
is located the variable wire-wound
potentiometer controlling the S.G. volt-
age to the regenerative stage, while to
the right is a rotary type on-off switch
controlling the mains input to the fila-
ment transformer.

i former is the output
i terminal for connec-
tion to the aerial ter-
minal of the receiver.
The positioning of the
lever switch near
these terminals was
essential to reduce
the length of leads to
it: had the switch
been placed on the
: front panel the effi-
‘ciency of the unit
might easily have
been reduced fifty per
cent.

Sub-chassis directly
behind the valve-
socket of the second
stage, is the all-wave
H.F. choke. Inclu-
sion of this, in pre-
ference to a short-
wave type, allows the
unit to be used on any
wavelength,  though
coil details are only
given up to one
hundred metres. Im-
mediately to the rear
ot the choke may be
seen the .oo1 mfd.
mica condenser in
line with the output terminal to which
it is connected.  Resistances and by-
pass condensers are supported from the

S.W.G. wire

end of the chassis to correspond it

2
5
O
O O O
1 O 2
4
1°7 Stage 2" Stage

For those who make their own coils this method

of connection will keep wiring short.
that in the back of the cabinet, and
tapped 4 B.A. so that the chassis may
be firmly secured to the back of the
cabinet with a bolt.  Alternatively, if
the constructor has no taps, after the
hole has been drilled a 4 B.A. nut may
be soldered behind it.

COIL TURN DETAILS.

Cathode tap, turns from
Range in Metres. L, L, ground end. L, L,
15—31 4 4 3 4 5
29—46 6 82 13 6 93
45—98 10 237 | 3 10 247
The back end of the chassis carries | Coils

the filament transformer, which is
located centrally; to the left of this is
the anti-capacity lever switch, and
further left the aerial and earth ter-
minals. To the right of the trans-

Great care should be taken in posi-
tioning the coil sockets as shown in the
sub-chassis photograph, and in wiring
the coil formers and sockets as in the
diagram. The numbers in the socket
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stiff wiring, which is carried out in 16 .

A hole should he drilled in the back
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A screen between the two siages is essential to preserve stability.

“diagram correspond to those shown
against the coil ends and tap in the
pre-amplifier circuit.

Primary and secondary windings are
wound in the same direction. All grid
windings are of 22 gauge enamelled
wire space-wound in the former
; grooves.  Aerial and anode windings
fare of 30 gauge double-silk-covered
wire. The primary windings of the
15-31 m. and 29-40 m. ranges are also
spacc-wound, and spaced } in. from the
grid windings at the ground end. The
. primaries of the 43-g8 m. coils are
wound in slots at the bottom of the
formers, § in. from the grid winding.

When the unit has been assembled
~and carefully checked over, the mains
leads should be connected and the H.T.
leads to the receiver H.T. supply.
With the corresponding coils in posi-
tion in the pre-amplifier, the lever
switch should first be thrown to the up
position, which connects the aerial
straight through to the receiver.

A weak station having been tuned
in, the lever switch should first be
thrown down, bringing the pre-ampli-
fier into circuit, and, with the regenera-
tion control well bhacked off, the pre-
selector dial should be rotated until
the signal is again heard. @ The pad-
ding condenser control of the left-hand
side of the cabinet. should then be
rotated until the signal is at maximum
strength, and the regeneration control
then advanced until the signal peaks
sharply at greatly increased volume.
If this control is advanced too far, self-
oscillation will take place, and the sig-
nal will be reduced in volume. The
control of regeneration, however, is
particularly smooth.
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THE FIRST PICTORIAL
LAYOUT PUBLISHED
SHOWING THE
STUDIOS AND TRANS-
MITTING ROOMS
WITH EQUIPMENT
IN APPROXIMATE
POSITIONS

AP

L R R

The Alexandra
Palace

as it is and as it will be.
By “ The Looker”

SURVEYED Alexandra Palace with
I fresh interest from my carriage win-

dow as the train approached Wood
Green station. The Palace lies on the
left-hand side of the main L.N.E.R.
line north from King’s Cross; it is situ-
ated on a high piece of ground some
100 feet above the railroad and is a
distinctive landmark from the south-east
side. From Wood Green station a sin-
gle decker tram runs up the hill,
through the park and to the building,
the distance being about half a mile.

One of the towers, I observed, had

<> O R O R O OR O OR O O O O O O O O

HE ALE.

NEW HIG
TELEVISION

been decapitated. I decided to look at
it from the outside. There was little
to see. I walked along the great stone
verandah and peered in through large
and dirty windows into large low ugly
looking rooms some of which I knew
would be the future television studios.

I went back to the entrance. Passing
the commissionaire at the door, who
took no notice of me, I decided not to
ask any questions as my Press instincts
suggested I might learn more by wan-
dering about on my own.

I immediately found myself in an
enormous hall, in which countless work-

men were hard at work. For a

moment I thought they had lied, those

persons responsible for the report that
the B.B.C. were entirely inactive at the
Palace. Unfortunately, I quickly real-
ised that it was not so. All the activity
around me were preparations for some
minor exhibition.

1 wandered through wvarious

large sets at X.

2.—Baird Control Room and ordinary film scanner.

References : 1 . —Bairdintermediate-film scanner with self-contained
developing tanks; note the boom microphone and the portable stage

3.~—EM
studios u
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Studio and Control Room Layout

9
§ ¢
Q1FILM ,oe FILM 5
o . . &
g SCANNERs "''® H SCANNER The ittustrations on this 2‘>
5 : : page show (left)  the é
X H . transmission  arrange- $
S - = ments ;  (below) a view &
A f E H of the tower on which 5
J INTERMEDIATE 2 RADIO RADIO CONTROL the aerial mla;t 2‘; to be &
2 CONTROL erected  and  (bottom)
X Fiim -’ POINT " R, TTE! i - ponsmannan *‘{ plans of the studio and 6
& H N TRANSMITTER) ' TRANSMITTER POINT peusinarn d 1) 9
X | SCANNER M . ! contral rooms and the ps
. ’ z.. o arrangement  of  the 6
H H h transmission gear. .
- . @
- H (.>
g SPOT - H H IconoscorE &
- H
- HT &
L6 wd CONTROL CAMERAS })
¢| stupio T0 BAIRD SOUND  <«tmunsd o3 70 E.M.1 Souno :
§ POINT 2
2}141] and courtyard gardens, all rather RADIO
4 the worse for wear and dirty, the whole
being rather depressing. 1 feel pretty TRANSMITTER
sure rhmt on a wet day the rain comes

Before leaving the office the Editor

through the glass roof rather profusely. A

had given me a rough sketch of the sec-

Q tion which the B.B.C. have leased, and
¢

this I now decided to locate.  After| — 7T
consideruble wanderings along many: it out. Some of the rooms
darl\ and dusty corridors I found my | were enormous. The upstair
way, after trying various doors which | rooms had apparently been
refused to open, into that section where | used as ballrooms. One ap-
in the future B.B.C. television history peared to have been a bar; ad-

| :

will be recommenced. I vertisements of well-known
& Except for footprints in the dust, | drinks still ornamented the
§ there was no sign of human life. Tt | walls. T hardly imagine these

& did not require the assistance of a Sher- | will remain !

& lock Holmes” mind to ohserve from the I am glad to say I was wear-
¢ footprints that at least more than one | ing rubber-soled footwear, as
¢ person had ineasured out various dis- \ the echo (or should T say re-
¢ tances by the simple method of pacing | verberation?)  was  almost
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4 Scannlng Arrangements 5

clear day, for perhaps thrice that
distance. I could clearly see the }
rival Crystal Palace wearly due ¢
south some twelve miles away. ¢

Stretching below one, as you
look over the balcony, down a
fairly steep slope are the gardens
of the park, then the race course
some 700 yards away, followed by
endless roofs of houses as far as
one’s eye could clearly see
houses of every type and kind—
I wondered how many of the in-
habitants of which would be
lookers-in to the fare to be pro-
vided inside the great building
behind me, built as far back as
1873.  This great stone bualcony,
with its high brick arches; will
no doubt make a pleasant resting
place for artist and technician
alike, and as I looked over T.on-

R S L O S i

Oy N S

R . .
Here are three plans showing the lay-
outs of the studios ; at the top is the
Baird main studio and at the botiom
the E.M L studio with Iconoscope scan-
ners. The photograph shows that part
of the .Alexandra Palace which has
been taken over by the B.B.C.

frightening. Every sound seemed
to continue for many seconds
after the original cause had
stopped. The effects of whistling
were most startling.

Downstairs the windows opened
out into the stone verandah while
upstairs one could go out on to
a great stone balcony, from which
a superb view of London could
be obtained. East, South and
West a good fourteen miles were
-generally visible, and if you knew
where to look, no doubt land-
marks could be picked up on a

O O O O O O O O OO O O i O O S O O O O O SR aCa T T

B O O O O O U OO R S

*
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The Aerial Tower and Aerials

ALEXANDRA PARK

These illustrations show a ph o /( 7;///% v 7 %
bese illusirations show a plan . 2
%ﬁgagdizzgz{i%g/ %22: \ 1 f/ /// //
of the construction of the asrial W\ \\\ Cm % 7 /%_

tower with its two aerials and
a view showing the approach to
the Palace.

2 - - - Sy [
4 ] //// Race Course \:\\\‘/fg:;ST i
; don I rather envied the future staff who
will be responsible for the running of
the great scheme.
Returning indoors I worked my way
to the tower, the top of which, as I have
already mentioned, has been removed.
Here a sorry sight confronted me. The
recent heavy rains had poured in, bring-
ing large quantities of plaster from the
unprotected ceiling with it, on to what
was once a good parquet floor.  The
dampness and general dilapidated ap-
pearance made it hard to believe that
within the next six months or so it will
house the offices of those controlling the
destiny of the latest means of com-
munication.
Retracing my steps, I tried to visual-
ise what the place will be like, say, six
months hence, when those bright fellows

e e e e e o PPt PP e B PP ot P <)

7 AN
V{1l
4
D
. - | |
N N
AW A from the B.B.C. have rebuilt, decorated,
A - . sound-proofed, and installed masses of ¢
. O L plant.
A As 1 left the Palace I could not help
. = thinking a lot about the magnitude of [
#;___-—_——_—:‘—— the task before the B.B.C., even in struc-
e tural alteration. I felt that the infant ¢
— television is officially about to leave the ¢
cradle. y
<o PP Bre PP PomEr B PP B o or o B oGP PP B DG G B B PP B

660



TAL2YISION

NOVEMBER, 1935 SHORT-WAVE WORLD

THE GOLDMARK

By Dr. Peter C. Goldmark

ELECTRON-OPTICAL SYSTEM

Details of a new projection system which combines mechanical principles with the

cathode-ray tube in a novel manner and which it is claimed makes use of all the

advantages of both systems without the disadvantages which are ordinarily
associated with them.

The writer of this article and inventor of the system described is Dr. Peter C. Gold-

mark, Consulting Engineer, of Garden Place, Brooklyn, New York, and he is

destrous of getting into touch with manufacturers with a view to the commercial
development of the system which is the subject of U.S.A. patents.

NE of the most difficult problems of television

Oto-day is the projection of pictures to a reasonable
size at smallest possible loss of brilliance.

The methods known so far for the projection of tele-

vision images can be grouped into two general classes:

Fig. 1.—Showing how
the picture is composed of

[five vertical gomese

A, Images directly produced on a screen by a moving
light beam, the size of image being limited only by the
loss of brilliance; B, optical enlargement of images of
limited size—(1) by directly

two positions of these elements which represent the
maximum deflection on the screen. The inherent limita-
tions of most mechanical systems for high-definition
pictures are well known, the two most outstanding
heing extremely low light efficiency and complicated
mechanical construction.

Class B group allows enlargement of complete tele-
vision pictures almost exclusively by means of lenses.
In the case of B, the directly enlarged and viewed image
does not lose its brilliance (glass absorption and other
minor losses not taken into consideration), yet with
increasing enlargement the observing angle becomes
rapidly restricted, and in addition the size of the en-
larged image is limited by the dimensions of the lens
or lens-system.

Group B, is optically identical with the projection of
moving-picture films and makes it possible to produce
pictures unlimited in size, yet the images must have
great brilliance to start with in order to allow large
enough projection.

How the brilliance of projected pictures in general
can be mathematically defined is shown hereunder.

When a light source of g candles per cm. square is
projected through an optical system of S cm. square

viewing through a lens, or
lens-system, or (2) by projec-
tion through lenses on to a
screen.

j

.
I --
7_——

Class A comprises most of SCREEN
the so-called mechanical scan- S
ning systems, working with T

rotating or oscillating optical
elements such as lenses, mir-

rors, prisms, etc. Class B
includes all moving shutter
systems such as Nipkow

discs, drums, slotted discs and
drums, etc., and especially
cathode-ray images.

The brilliance and size of
pictures produced under class
A group, assuming constant
intensity of the light source
and constant area of the
optical  elements,  depend .
upon the distance between the screen and the moving
nptical elements, and also upon the angle between those

\
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MIRROR DRUM

Fig. 2.—Schematic draw-
ing of the electron-optical
projection system.

aperture over a distance of d cm. (measured from the
plane of aperture to the projection screen), the intrinsic
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brilliance (candies per em?) of the projected image G G = ki.(tana/H)" ... (71

will be:

d?

In order to simply further calculations it is assumed
for the time being that the picture ratio (height to
width) will be 1:1 and that Talbot’s law is not taken
into consideration. According to Talbot’s law the in-
trinsic brilliance of a picture (G) produced by a scan-
ning light spot is inversely proportional to the square
of the number of picture elements (n).

Since this rule has to be applied to all television sys-
tems, for the following comparative calculations it can
be omitted.

Fcr the systems under class B: the formula 1 can be
transformed as follows: If D js the useful diameter of
T
is —D*

the projecting lens or lens-system, then S

o
1/f it can be

From the lens equation 1/q — 1/p =
found that 'hL distance between lens and image is:
(P/g + 1) e (3)

The nuurmhcatmn of the Op‘[lLﬂl system is & = p/ ¢ by
substltutmg’ d for p d f( &€ + 1) and the intrinsic
brilliance on the screen will be:
r= w4 (D) g [1/( € + 1)°]
When, for instance, a picturc is projected on to a
screen and magnilied 2o times through a lens-system
with d/f = 1/2 and the intrinsic brilliance of the light
source is 100 {candles per c¢m?), the resulting intrinsic
brilliance of the scanning light spot on the screen will
be:

7/4.1/4.100/21° = .044 c/em®.

This value 1s extremely small and shows how ineffi-
cient a direct optical enlargement is. The speed of
the projecting lens was purposcly not chosen larger
than 1:2, bhecause this aperture-to-focus ratio will not
make the price of the lens system prohibitive.  In all
Further calculations the same ““ speed "’ will be used
in order to obtain comparable results.

Formula 1, when applied for rotating or oscillating
optical clements, is used as follows: The distance be-
tween projector and screen will be:

d = H/z2.tan «
where H is the nelght of the projected picture and
the angle of maximum deflection. S from formula 1,
in the case of mirror-drums (to be considered here spe-
cially) is represented by the useful area of one mirror,
and in oscillating mirror systems by the area of the
vibrating mirror. Optically the lens and mirror-drum

can be dealt with simultaneously. For class A\ the
intrinsic brilliance on the screen is then:
(4.¢.S. tan®a)/H* .. (6)

For the mirror-drum: « = 360/m or 2r/m, where m is
the number of mirrors along the circumference of the
drum.

For rotating or vibrating mirrors formula 6 shows
that for constant light source intensity and mirror size,
the screen brilliance is proportional to the square of
the ratio (tana)/H or
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FFor high-definition pictures tan* for mirror-drums and
S for vibrating mirrors will have to take such low
values that those two systems have hardly any com-
mercial merit. Combinations of stationary and rotat-
ing mirror-drums, or the latter with drum segments,
show some improvement in light efficiency, vet are still
far from acceptable projection standards

A new television projection system has been created
by combining groups A and B in a new principle which
I claim possesses all the advantages but none of the
disadvantages of the two previous classes.

The picture in this new system is scanned in two
directions, from top to bottom (or vice versa) and from
left to right (or vice versa). For instance, the top to
bottom scanning consists of ordinary scanning lines,
their length being equal to the width of one zone, while
the left to right scanning is achieved by joining a suffi-
cient number of zones next to each other in order to
obtain the correct picture width.

The number of lines and zones are independent from
cach other, and the picture can be broken up into verti-
cal lines and horizontal zones instead of vertical zones
and horizontal lines.  Fig. 1 shows how a picture
scanned in 3 vertical zones actually consists of 5 separ-
ate narrow pictures each of which is scannul by the
same amount of lines. The number of picture ele-
ments of such a picture is, of course, the same as that
of an ordinary television picture, with the same num-
ber of lincs as in one zone, since the length of one line
1s as many times smaller as there are zones.

The horizontal lines in the zones are produced by an
extremely small cathode-ray tube where the fluorescent

spot is deflected only in one direction, as indicated
on Fig. 1. The intensity of the fluorescent spot is

modulated in the usual way. A lens projects the mov-
ing spot (for instance, horizontally deflected) through
a rotating mirror-drum on to a screen. The mirror-
drum has at least as many mirrors as therc are zones
in the picture. Each mirror is tilted differently so that
the rotating drum spreads the moving spot into zones
joining each other, thercby forming the picture shown
in Fig. 1. Fig. 2 shows the schematic drawing of the
projection.

A z-zone picture can be produced by a drum with
15 mirrors so that three complete pictures result from
one revolution of the drum. At a rate of 23 complete
pictures per second the drum, therefore, has to make
cight revolutions per second or 480 r.p.m. With
mirrors 20 centimetres square in area, the drum will
have a diameter of about 53 ins. The physical dimen-
sions and speed of rotation of the moving part of this
system are, therefore, very small.  The cathode-ray
projector tube is extremely small in size producing a
light spot of reasonable size. For a picture composed
ol z30 lines, built up of five zones, 1,250 deflections are
necessary to complete one frame. At 23 frames per
second, 30,000 deflections per second are needed in
order to produce a continuous effect on the screen. The
cathode-ray tube being practically inertialess, easily
provides such a scanning frequency while the project-
ing drum enlarges the images to any desirable size at
comparatively small loss of light, as shown in the fol-
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lowing : The equation 6 will be used here, vet instead
of a1t is necessary to write:
a= 2r/o.p
where » is the number of zones and p the number of
complete pictures scanned during one revolution ol the
drum. For the new system the intrinsic brilliance of
the light spot on the screen will be:
G, = 1.£.5 (tan®2r/w.p)/H
At constant picture size H, light source brilliance g,
the brilliance of the projected picture is:
G3 = ki.S.tan*(27/m.p) (10)
Formula 10 is the typical mathematical representa-
tion of the new zone projection system; the system acts
as a cylindrical fens. It enlarges more in one direction
than at right angles to that direction. The enlargement
in the direction a = 27/w.p is o times greater than in
the horizontal direction (referring to Figure 1). Since
the enlargement in the a or vertical direction is a
spreading of the lines, the light spot on the fluorescent

Lig. 3.~—Diagram showing how the spreading is applied 1o reduce the necessary
deflection angle.

screen is only enlarged as many times as permitted
by the projection lens. The picture in horizontal dircc-
tion, on the other hand, is a result of multiplying the
vertical zone by o, so that the light spot on the cathode-
ray tube screen is many times larger than it would be
if a picture of the same size were pro.duced by ordinary
scanning. The fluorescent spot for the zone projector
system is exactly o times larger.

The brilliance of the projected picture can he
increased in several ways. From lormula 1o it can be
seen that the surface of the mirrors, when enlarged,
will proportionally raise the amount of light projected
on to the screen. On the other hand, tan® a will
increase with decreasing number of pictures per revo-
lution of the drum: (p). When, for instance, the mir-
ror surface in the example cited before is increased to
double (40 cm®), the number of mirrors at 5 zones can
be reduced to 10, the diameter ol the mirror drum
would be even smaller than bhefore, namely, 5 inches.

A numerical comparison between the light efficiency
of the direct projection of cathode-ray pictures (for-
mula 4) and the zone-projector system (the latier varied
for two different values of o and p) is shown here.
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In both systems pictures with 250 lines at 24 frames
per second 30 ¢cm. by 50 cm. (about 20 ins. by 20 ins.)
in size, using a cathode-ray tube of 25 mm. (1 in.)
diameter and maximum deflection with an intrinsic
brilliance of 100 candles per cm* are produced. The
lenses used will have d/f = 1:2 in both cases.

Direct Enlargement. Zone Projector System.

Formula 4. Formula g.

Gi=a/4.(d/0)".g/(+1)°; G:=4.g.S.tan’(360/w.p)/H*;

d/f:%; gr100; :20; g:100, H:30 cm.
(= .op4c/m* S:z20 S:jo
(u:s m:S
pP:3 . p:2
G,=.64 ¢/em® G.=3.4 ¢/em’

It can be scen that the intrinsic screen brilliance ot
the new zone projector system when using 13 mirrors
of 20 cm® area each is 14.5 times greater, and when
using 1o mirrors of 40 cm® area each is 77.3 times larger
than with the ordinary direct projection of cathode-ray
pictures under equivalent conditions of tube size,
wtrinsic brilhance, picture size, and lenses. (The same
ratio in brilliance is obtained when comparing tubes
ol larger size.) Of course, a complete 230-line picture
cannot be produced on a cathode-ray tube screen of
1 in. in diameter, since the light spot has to be slightly
over .1 mm. in diameter. Yet the new zone projector
does use a small tube of 1 in. diameter, since the screen
deflection does not have to be any larger, using « light
spot of shightly under .5 mm., a size which is easily
achievable in modern cathode-ray tubes.

The cost of a small tube of only 1 in. diameter is,
ol course, extremely low; as a matter of fact, like the
new all-metal radio tubes, these projector tubes can
be made out of metal with only a narrow glass or quartz
window in front,

I'he picture ratio was assumed so far to be 1:1. The
more customary size also used in motion picture films
is 5:6 (height to width). In order to obtain this ratio
it is cither possible to tilt the mirrors of the rotating
drum in such a fashion that the Jdesired ratio results
or, as appears to he more satisfactory, to introduce the
so-called ** spreading,’” which means that the deflec-
tions on the screen of the projector tube are spread in
a direction at right angles to the original deflections

z, .
2 ~.

2 \

2| Wi ~ 1
Z‘l A ~

g, 4.—A top view of the deflected
rays which form the wones and the com-
plete picture.

| /')/' u
I

by means of an additional pair of electrodes or rather
deflecting plates. The necessary deflecting potential is
obtained from saw-tooth shape oscillators, the same
way as generated for the line-frequency deflections.
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The amount of spreading depends upon the required
picture ratio primarily, and is -ontrelled by the ampli-
tude of the deflecting potential as well as by the magni-
fication of the optical projection system. The fre-

quency of the deflecting voltage, producing ‘‘ spread-
ing,”’ is equal to zone frequency which is equal to the
number of complete frames per second divided by the
number of zones.

How the line frequency and zonc

Fig. s.—Actual shape of a spread scanning patiern and (5a) scanning
along one line only.

frequency are kept in step with each other will be shown
later under Synchronisation.

The angle between adjacent mirrors on the drum
according to formula 8 was:

= 27 fw.p.

In order to compensate for the nccessary spreading,
angle a has to be reduced to a;. ‘The amount of
spreading on the fluorescent screen is v; this means
the original beam trace is deflected at right angles to
its length, the amount of this deflection being v times
the width of the original trace. Fig. 3 shows a
schematic diagram of how the ‘‘spreading’’ is applied
to reduce the necessary deflection angle; it correspond-
ingly increases the existing one.

It is (H — e.v)/2d = tan a.; and H/2d = tan a ;
therefore (H — a .v)/H = tan a./tan a ; and tana .
[tan(z7/w.p)] .(H — g.v)/H It

Instead of compensating the increase of 27/w.p by
increasing the number of mirrors, the light efficiency
can still be raised by obtaining the adequate picture
width (according to the correct ratio) through increas-
ing the tilting angle B of the mirrors. The tilting angle
(producing the zones) without considering ‘‘ spread-
ing 7’ effect is derived in the following way: Fig. 4
gives the top view of the deflected rays, forming the
zones and the complete picture. The number of zones
was o and z is their width. From Fig. 4 it can be
seen that the maximum deflection to each side from
the centre line is:

/2 = (z.0 — 1)/2

Accordingly, the maximum deflecting angles +8 and
— [ are calculated as follows:

tan (£8) = (z.0—1)/2d (13)

The total width of the picture is W = z. and the

height was H. The picture ratio u is therefore:
u=H/zwe (14)

Now if spreading of the trace on the fluorescent
screen is introduced, v being the amount of spreading,
the angle 8 has to be increased, if 27 /w.p should remain
unchanged; the latter is desirable as explained before,
in order to obtain a larger image without loss of bril-
liance, compared with the size and brilliance of the
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picture before spreading. The increased height of the
picture will be:
H, = H+ g .v (15)

Since the picture ratio was u = H/z.» according to
formula (14) and should remain unchanged, it is also
u = H,z,.0, where z, is the increased width of the zones.

It follows that H/z.w = H,/z.; therefore z,
z.H,/H and combining it with formula (15) the new
width of the zones will be:

z=z(1+ev/H) ...

In formula (16) (1+e.v/H) is called q and is the
spreading coefficient. It remains to find the new deflec-
tion angle B3,, which will produce the increased width
when vertical spreading is introduced.

Formula (13) was tan (¥8) = (z.w—1)/2d; according
to formula (5) :d = H/2. tan a ; therefore: tan (%f)
=[(z.o—1)/H .tan (2r/w.p. When introducing B1:

tan (+31) [(z.w.q—1)/H] .tan (27/w.p)...(17)

Obviously the diameter of the fluorescent spot on the
screen of the projector tube has to be increased accord-
ing to the amount of spreading.

The increased height of the projected picture was
according to formula (15) H, = H + g.v. When
using k number of lines the original spot diameter was
(overlapping omitted):

X =H/k.g

(18)

After spreading, the increased spot diameter will be:

(19)

Xo = (H+ e.v)/k. ...

From 18 and 19 the new spot diameter, expressed
with ¢ from the spreading coefficient, will be:
Xi=X(1+ev/H)or X, = q.X
In practice the great advantage of ‘‘ spreading ”’ is
that the fluorescent spot is not produced across one
single line only, but is distributed on a larger area of
the screen. Thereby the life of the fluorescent screen
is greatly increased and undue overheating of the tube
by electron bombardment on a relatively small space
is prevented. Fig. 5 shows the actual size and shape
of a spread scanning pattern, while 5a shows scanning
along one line only.
Fig. 5 pattern produces a 5-zone picture at 250 lines,
the spot diameter on the fluorescent screen being

(Continned on page 675).
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Short Waves for the Beginner

WO or three wvears ago a
short-wave receiver would only
bring in commercial stations,

amateurs, and occasionally two or three
erratic programme broadcasters, so the
beginner could well be excused for be-
coming sceptical about the value of a
short-wave receiver. The fact that
manufacturers are now; building all-
wave receivers is, in itself, proof that
the short-wave end is of use, for manu-
facturers are not philanthropists and
never do they build a special receiver
until there is a definite demand.

There are several comprehensive lists
available showing the wavelengths of
some 400 active short-wave stations.
Although programme sheets are avail-
able, these are not much use to the man
in the street who has just bought a
short- or all-wave receiver, and who
wants to hear the best programmes.

Out of these 400 stations not all are
of interest to the beginner, though after
a time when the art of tuning a short-
wave set has been mastered there are
many out-of-the-way stations that can
be heard from time to time.

We can assume that readers wish to
listen between the hours of six and mid-
night, so for that reason we are devot-
ting much more space to the stations
receivable during those hours, but for
those short-wave readers who can
listen during the afternoon here is a list
of the stations most likely to be heard.
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Short¢t-wave

W2XAD on 1956
meetres wses an acrial
directed on Linrope. 1t
is a particularly easy
station to hear,

Wavelength, Time.  Station. Location.

15.93 2.40 p.m. Bandoeng  Java
(onwards)
16.87 2pm. W3XAlL New
until 4 p.m. Jersey
16.89  1-7 p.m. Zeesen Berlin
19.52  1-4 pom. HAS3 Budapest
19.56  0-g p.m. W2XAD Schenec-
tady N.Y.
19.03 2-8 p.m. DJQ Berlin

The periods for which these stations
transmit may vary, but they are never
less than meuntioned above. Bandoeng,
in Java, is a most reliable station. Ac-
tually it was erected about ten years ago
and is a commercial station, but at the
moment excellent records are sent out
during the afternoon. It really is great
fun listening to a station like this from
the other side of the world.

All short-wave fans when they want
to demonstrate the efficiency of their
receiver invite friends to listen to
W3XAL, in Boundbrook, New Jersey.
During the week-day afternoons it re-
lays the normal N.B.C. programmes.
When you hear this station on the loud-
speaker of a simple set, do not for a
moment imagine that the set is any-
thing extraordinary. This station is so
loud and so reliable that almost any
receiver will bring it in during the
times quoted. There is a whole host of
stations in Berlin, all on different wave-
lengths, of course, but during day-
time, the 16.89 wavelength is most re-
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Entertainment

This article gives an outline of the wonderful amount of
light entertainment that can be obtained by short-wave
listening. There are now over two hundred stations
which provide really excellent programmes.

liable. Programmes may not be any-
thing out of the ordinary.  They are

“usually relayed from a medium-wave

German station, but very few receivers
will bring in, say, Hamburg, during
the afternoon without a fair amount of
noise level.

W2XAD is in the same building as
W2XAF, in Schenectady, New York.
It relays programmes from WGY a sta-
tion often relayed by the B.B.C. a few
years back. This, perhaps, is the most
popular of the American short-wavers,
for it is available in the evening ax well
as during the late afternoon. W2XAD
usually radiates from 6 p.m., but some-
times it is a little earlier than this.

Next time the B.B.C. start their
¢ Five-hours Back '’ series, listen to the
broadcast direct from W2XAD and
don’t be surprised if your results are
almost as good as that obtained by the
B.B.C. This station is casy to get, par-
ticularly as their aerial is directed to
Europe.

There are far too many stations
broadcasting during the evening for us
to give a complete list, but make a note
of these specially selected stations which
anyone can hecar under reasonable con-
ditions.

Wavelength. Time. Station. Location.

23.39 12.30-3 p.m. CNR Rabat,
Sundays only Morocco
25.00  7-10 p.m.  RNI Moscow
25.25 8-midnight FYA Paris
onwards.
25.26 g p.m. -4 a.m. WEXK Pitts-
burgh
25.4 5 p.-m. I2R0O Rome
30.43 10.30 p.m.  FAQ Madrid
onwards.
30.67 5 p.m. 12RO Rome
onwards.
31.25 9.30 pom. CT1AA Lisbon
onwards.
31.28 6-g a.m. and VK2ME Sydney
3-6 p.m.
Sundays
31.36 4 p.m.- VUB Bombay
5.30 p.m.
31.48 11.15 p.m.- W2XAF New
4 a.m. York

All of these stations are being heard
regularly on small and large sets with
equal ease. The two-valve receiver in
the October issue received all of the
above stations with the exception of
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Bombay, in two days, so expense is not
reallv an important item.

Some readers query the use of hearing
these international stations. Inter-
national is the correct term, for the pro-
grammes radiated are picked up
throughout almost the entire world. A
good example is W8XK. This station
is permanently linked with KDKA, a
station known all over the world. The
programmes are the same as those heard
by Americans every evening. The thou-
sands of people who listen to Radio
T.uxembourg will appreciate these pro-
grammes. Contrary to general belief,
more advertising matter is broadcast
from the European commercial stations
than from the better-class American
transmitters. The only way to elimin-
ate the idea that an American broadcast
is like an Eddie Pola burlesque is to
listen to America during one of the nor-
mal transmissions.

I2RO in Rome is of special interest
at the moment. An English announcer
broadcasts news bulletins for our spe-
cial benefit so that we get quite a differ-
ent angle on present affairs. VKzME,
Sydney, has no programme value as it
only broadcasts on Sundays at awkward
times and then only English records.
Very few, however, can resist the thrill
of listening to an Australian station.
The best American station for late night
reception is W2XAF, which is linked
to W2XAD. Try this station some
time.

When the B.B.C. bave
closed down listen to
New York via
W2XAF on 31.48
metres. It relaysWGY.

After midnight there are also some
30 or 4o stations radiating continuously.
For example, Johannesburg, on 49
metres. W2zXE, Atlantic City, 49.02
metres, WoXF, 49.18 metres, VEQDW,
in Ontario, 49.26 metres, and so on.

NOVEMBER, 1935

When tuning the short-wave receiver
remember that it is quite a waste of time
going from one end of the tuning dial
to the other. Listen for some particular
station or on a certain waveband, then
programmes will be heard.

Typical American

Programmes

entertainment can be heard from

America from W2XAD and
W2XAF, here are some actual pro-
grammes. Times are FEastern Stan-
dard, but to convert to Greenwich time
simply add five hours.

W2XAD, 19.56 metres, 15,330 kec.
Schenectady, New York,

Wednesday, October 30. (E.S.T.)
2.00 p.m.—Helene Mae, soprano.
2.15 p.m.—Household Chats.
2.30 p.m.—NBC Music Guild.
3.00 p.m.—Sign off.

TO give readers an idea of what

Thursday, October 31. (E.S.T.)
2.00 p.m.—Household Musical Revuc.
2.30 p.m.—Louise Florea, soprano.
2.45 p.m.—Pete Mack’s Moosikers.
3.00 p.m.—Sign Off.

Friday, November 1. (E.S.T.)
2.00 p.m.—Helen Hathaway, soprano.
2.15 p.m.—Household Chats.
2.30 p.m.—Musical Program.
2.45 p.m.—Musical Program.
3.00 p.m.—Sign Off.

Saturday, November 2. (E.S.T.)

Saturdays during October and Novem-

ber, W2XAD and W2XAF will carry
intercollegiate football games, starting
generally at 1 p.m.

W2XAF, 31.48 metres. 9,530 kc.
Schenectady, New York.

Wednesday, October 30. (E.S.T.)
4.00 p.m.—Betty and Bob, sketch.
4.15 p.m.—Woman’s Radio Review.
4.30 p.m.—Stock Market Quotations.
4.45 p.m.—Musical Program.

5-00 p.m.—Al Pearce and his Gang.

5.30 p.m.—Adventures of Tom Mix.

5-45 p.m.—Clara Lu ’n ’Em.

6.00 p.m.—Flying Time,

6.15 p.m.—Joe LaTour, comedy sketch.

6.30 p.m.—News Items—English.

6.35 p.m.—Talk by Stanley High.

6.45 p.m.—News Reports,

6.50 p.m.—Musical Program.

6.55 p.m.—Marty McDonagh, sports
comments.

7.00 p.m.—Amos 'n’ Andy.

7.15 p.m.-—Uncle Ezra’s
E-Z-R-A,

7.30 p.m.—Stock Market Reports.

7.50 p.m.—News Items—Spanish.

8.00 p.m.—ILATIN AMERICAN CON-
CERT—Ortiz Ensemble.

Thursday, October 31. (E.S.T.)
4.00 p.m.—Betty and Bob, sketch.
4.15 p.m.—Women’s Radio Review.
4.30 p.m.—Book News, Levere Fuller.
4.45 p.m.—Stock Market Quotations.

Radio Station

5.00 p.m.—Musical Program.

5.30 p.m.—Matinee Musicale.

5-45 p.m.—Clara Lu 'n’ Em.

6.00 p.m.—Flying Time.

6.15 p.m.—Bart Dunn & Studio Orchestra
6.30 p.m.—News Items—English.

6.35 p.m.—Talk by Stanley High.

6.45 p.m.—News Reports.
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6.50 p.m.—Musical Program.

6.55 p.m.—Marty McDonagh, sports
comments,

7.00 p.m.—Amos 'n’ Andy.

7.15 p.m.—Popeye the Sailor.

7.30 p.m.—Stock Market Reports.

7.50 p.m.—News Items—Spanish.

8.00 p.m.—Variety Hour, Rudy Vallee &

his Orchestra.

9.00 p.m.—Capt. Henry’s Maxwell House
Show Boat.

10.00 p.m.—Paul Whiteman’s Music Hall.

Friday, November 1. (E.S.T.)
4.00 p.m.—Betty and Bob, sketch.
4.15 p.m.—Woman’s Radio Review.
4.30 p.m.—Stock Market Reports.
4-45 p-m.—Musical Program.

5.00 p.m.—Al Pearce and his Gang.

5.30 p.m.—Adventures of Tom Mix.

5.45 p-.m.—Clara Lu 'n’ Em.

6.00 p.m.—Flying Time.

6.15 p.m.—Joe LaTour, comedy sketch.
6.30 p.m.—News Items—English.

6.35 p.m.—Talk by Stanley High.

6.45 p.m.—News Reports.

6.50 p.m.—Musical Program.

6.55 p.m.—Marty McDonagh, sports

comments.
7.00 p.m.—Spanish Home Program.
7.30 p.m.—Stock Market Reports.
7.50 p.m.—News Items—Spanish. .
8.00 p.m.-—Cities Service Concert—Jessica
Dragonette, soprano.
8.30 p.m.—Farm Forum,
9.00 p.m.—Waltz Time—Concert.
11.30 p.m.—Glen Lee & his Orchgstra.
11.45 p.m.—Jesse Crawford, organist.
12.00 mid.—Program Resume.



NOVEMBER, 1935

TELEYISION

AND
SHORT-WAVE WORLD

Optimum Performance
from the Transmitting Antenna

By Rienzi B. Parker, Ph.D., W1AJZ, Harwichport, Cape Cod, Massachusetts

HE object of experiments made

I at the writer’s station was to ob-
tain the best performance possible

from an antenna operated in the 14 mc.
amateur band. Careful study had con-
vinced me that for my particular loca-
tion the antenna best suited to this
band of frequencies was a horizontal
wire of such length as to be operated

\ /
\\ : //
+
\r Camm -
| vT (100mm¢ :
| [
I . 45V. :
I
4
Lig ARG *
+|oig= S
‘ _l|| 300
Cz (ommf)l V.
oA mA
—=a[ufef
4Yav,

Fig, 1.—This field meter embodies quite a con-
ventional circuit which is self-explanatory.

at a harmonic rather than at the funda-
mental wavelength. Accordingly, as a
practical compromise with the limita-
tions imposed by available space and
expense of the supports, a wire was put
up which, in terms of 14 mc., was two
wavelengths long and o.9 wavelength
above ground.

Certain other practical considerations
made it desirable to use a single-wire
feeder. This feed system, like other
non-resonant lines, should be termin-
ated at both transmitter and antenna so
that standing wave on the line is re-
duced to a minimum. Termination at
the transmitter was accomplished
through a conventional antenna match-
ing network.

In order to effect proper termination
at the antenna, two r.f. ammeters were
placed in the feeder at points one-
quarter wavelength apart. Then, start-
ing at the point on the antenna which
calculation had shown to be the proper
place of attachment, the feeder was
moved along the antenna until the two
ammeters read alike thus indicating
reduction of the standing wave.

As a check upon this method of ad-
justment, the field meter shown by Fig.
1 was used. This was set up at some
distance from the antenna and as re-
mote from the feeder as possible. With
constant input it was found that maxi-
mum reading on the field meter coin-
cided with equal readings of the r.f.
ammeters in the feeder. Therefore, it
was concluded that the feeder termina-
tion at the antenna had been properly
made.

For an antenna two wavelengths long,
calculations based on 14.2 mc. show the
point of feeder attachment to be 18 ft.
g ins. one side of the centre. With the
particular antenna studied, it was found
that the proper point for feeder attach-

ment was 22 ft. one side of the centre.

While the divergence is interesting, the
value of 22 ft. certainly should not be
considered to hold true for other two-
wavelength antennas because, among
many other factors, physical configura-
tion of the feeder and height of the
antenna above ground tend to alter the
point of attachment considerably.

The usual amateur practice had been

(10%111\{.)

O
~ 400 V. 2:5 V.

Fig. 2.—An oscillator of this kind can be con-

stracted from standard componenis as indicated,

The valve, although of American design, can be an
AC HL with a g-volt bheater,

followed in cutting the antenna to “a
length calculated by the following for-
mula :

468,000

Length (feet) = —M———
Freq. (kc.)

In order to determine if the calcu-

lated length were correct for the an-

tenna selected for 14 mc. the following
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Fig. 3.—This is the resonant curve of an aerial
designed for 3.9 megacycles on the 80-metre band.
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Fig. 4.—The constants are given for this 14-me
aerial. The length is exactly to formula.
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method was employed. A small oscil-
lator was constructed with the con-
stants shown in Fig. 2. This was
coupled to the antenna under test. The
field meter was placed near the antenna
and the frequency of the oscillator, or
driver, was varied. For each setting of
the driver two readings were taken on
the field meter, the milliammeter and
the dial of C,, and thus a series of
values were obtained which were plotted
to give a curve showing the resonance
of the antenna.

Unfortunately, such procedure re-
quires a driver of good regulation, and
this was not available. In order to
minimise the false results arising from

that the reference point of 3,915 kc. in-
dicated in Fig. 3 and similarly shown in
the other curves, was obtained by using
the regular transmitter. After measure-
ments were completed on an antenna,
the transmitter was coupled to it under
reduced input. Resonance was found
on the field meter and the reading of
the condenser dial noted. This gave
one reference point in terms of kc. as
indicated by the maker’s calibration of
the transmitting crystal; a point suth-
citly accurate for measurements of this
nature.

Also by using the main transmitter,
it was possible to determine the differ-
ence in field meter indication, as be-
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cies on 14 mc. The considerably broader
response, as compared to the funda-
mental antennas shown in Figs. 3 and
4, is a characteristic of harmonic opera-
tion.

The resonance curve of the same an-
tenna for the 3.9 mc. band is shown
in Fig. 6. This curve is not symmetri-
cal like the others. The asymmetry, it
is believed, is due partly to the offset
position of the feeder which, having
been adjusted for 14 mc. operation, is
far removed from the proper point for
operation on 3.9 mc.; and partly to the
fact that the antenna is cut much too
long for 3.9 mc. The fact remains that
the desired range of phone frequencies,
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Fig. s—A double wavelength 14-Me. antenna

gives this curve.

Fig. 6.—A two-wavelength 3.9-Mc. aerial gives
this unsymmetrical curve.

poor regulation the following precau-
tions were taken. First, the grid coil
L, was adjusted carefully to secure as
nearly uniform performance of the
driver as possible. For these coils No.
26 d.c.c. wire was used wound on a 1-
in. former and adjusted by half turns
if necessary. Second, coupling between
antenna and driver was made very
loose. Third, two sets of readings were
taken in each series of measurements,
approaching antenna resonance first
from the low-frequency and then from
the high-frequency side. As a result
of this last step each curve shown for
antenna resonance has two sets of re-
ference points, circles and crosses, ac-
cording to whether resonance was ap-
proached and passed through from one
side or the other.

Three different antennas were mea-
sured by this method, one antenna at
both 14 and 3.9 mc., thus obtaining four
resonance curves. These are repro-
duced herewith.

In Fig. 3 is shown the resonance
curve of an antenna designed for the
3.9 mc. phone band. The antenna was
cut 18 ins. shorter than the length cal-
culated by formula for 3,950 kc., and
it is evident from the curve that agree-
ment between formula length and pro-
per frequency response is close.

At this point it should be mentioned

tween 10 and 15 in Fig. 3, represented
in terms of r.f. power output. The
transmitter input was first reduced until
the indicator read 15 and then reduced
further until a reading of 10 was ob-
tained. For both cases the feeder cur-
rents were noted, and by comparing
their squares it was found that a de-
crease in field meter reading from 15
to 10 represented a decrease of 85 per
cent. r.f. power output. While it was
not possible to conclude positively from
this data that the doublet antenna of
Fig. 3, if operated at such frequency
either above or below its resonance peak
as to correspond with indicator values
of 10 on the curve, would cause a loss
of 85 per cent. of the r.f. output power,
it appeared that the evidence was suf-
ficient to believe the loss would be con-
siderable.

Fig. 4 shows the resonance curve of
a 14 mc. antenna, constants as noted,
and here it is evident that resonance is
far removed from the desired point of
14.2 mc. if the antenna is to be used in
the 14 mc. amateur band. The length
was cut exactly according to formula.

The resonance curve of the two wave-
length 14 mc. antenna is shown in Fig.
5. As noted, the antenna is cut slightly
longer than calculated by formula. This
curve showed the antenna did peak over
the desired range of operating frequen-
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3.9 to 4.0 mc., falls quite high on the
curve.

With particular reference to 14 mc.,
it would appear that the study given
the antenna system has been well worth
while. With such limited mecans as
were available it was possible to dcter-
mine with reasonable certainty that the
feeder was properly terminated and the
system properly resonant. The results
obtained with the antenna operated in
this band have been excellent.

The Yorkshire Television

Association
An association which is afliliated to
the Television Society has been

formed in Leeds.

The objects of the Association are
the study of television and allied sub-
jects by lectures, discussions, demon-
strations and experimental work in
the Association’s club room or else-
where. Application for membership
is invited, the entrance fee being ss.
and the subscription 2s. per month,
or in the case of country members
10s. per annum. Full particulars
may be had on application to the
Hon. Sec., A. Buckley, 52 Vicarage
Avenue, Gildersome, Leeds.
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What Amateurs are Doing

During his visits to amateur short-wave stations our Short-Wave Editor comes across numerous ideas

A Super-het

Conversion

OST amateurs who have not
been ahle to afford a real full-
sized single-signal  super-het
envy all those stations who are using

crystal-gate supers.  One idea that I
thought rather ingenious was being

that should be of interest.

circuit are not always required, but this
is a matter for experiment. The sup-
pressor grid of the intermediate fre-
quency pentode should be earthed as
this enables it to act as an internal
H.F. screen.

Too fierce oscillation can be cured
by removing some of the turns from
the B.C.L. coil. The interesting
feature of this arrangement is that the

vents the transmitter from loading the
A V.C. circuit of the receiver.

The circuit operates whenever a
stage in the transmitter receives
enough R.F. grid drive to make it draw
grid current.  The resultant negative

bias is applied to the grids of the
receiving valves preventing them from
amplifying.

In a receiver in which no A.V.C.

is

1.k Valve

LLETrans.

I

-1Mfd.

410,000 Tapered
Potenhomeler

.—l
«AmMfd.

old
BCL
Coit =7

Fig. 1.—A simple idea that can be added to almost any .ruper-bet
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AT

&1

L.ETrans.

HT+

+100V.,

used in conjunction with a very anti-
quated super-het constructed in bread-
board fashion, which on its own was
comparatively flatly tuned.  The idea
has been tried and it appears that any
short-wave super-het can be arranged
in a simple way so that regeneration
can be added to the I.F. amplifier. A
small B.C.L. coil and variable resis-
tance in the I.F. circuit are all that are
required. The addition of this regen-
eration circuit, if sufficient regenera-
tion is used, gives the receiver a single
signal effect approaching that of a
quartz crystal super. The arrange-
ment is shown in Fig. 1.

It requires the minimum amount of
effort and knowledge to effect the alter-

cathode coil does not have to be induc-
tively coupled to the transformer wind-
ing, while the coil can be wound very
simply if a B.C.L. coil is not available.
Generally, a 100 turns of j32-gauge
enamel-covered wire on a standard coil
former will do excellently.

Break-in

Break-in is occupying the thoughts of
many at the moment. It is customary
to use a black contact on a relay in
order automatically to cut off the re-
ceiver while transmitting. This black
contact usually causes a bad click in|
the phones or loud-speaker. The cir-l
cuit of Fig. 2z uses 100 volts negative

used, 100 volts negative bias can be
used to block out the R.C. coupled L.F.
amplifying stage or even a transformer
coupled stage if the D.C. grid return
to earth is made through the trans-
mitter grid leak, by-passed by a 1-mfd.
in order to complete the T..F. to earth.

A convenient way to introduce the
blocking bias into a receiver is to use
a closed circuit jack, mounted at the
rear of the receiver by the circuit in
which the blocking bias is to be applied.

Universal
Couplers

All the controversy about universal
aerial couplers does not seem to have
produced any concrete evidence. For

Fro
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e
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Low Power
Transmiling
Stage

%

100,000 02

AV.C.Relurn,

Fig. 2.—.A lightning change-over can be made if this arrangement is used.
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ST

¢

- 100 V.
Key Down

It can be used with a straight set as well as in the LF. stage of a super-het.

an old
cathode

ations. A coil taken from
B.C.1.. receiver is used for
reaction and controlled by a tapered
10,000-ohms potentiometer or volume
control.  The isolating resistance and
by-pass condenser in the screen-grid

bias from a grid leak in the transmitter
in order to lock up the A.V.C. system
in the receiver. The slight lag intro-
duced by the filtering action of the o.1
condenser and the .1 megohm isolating
resistance eliminates the clicks and pre-
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L

Fig. 4.—With a single feeder the Collins coupler has to be adapted in this way.

my point of view T would not operate

any transmitter on the 20-, 40-, 80- and

160-metre bands without my Collins

couplers.  On 20 and 40 metres there

is a decided increase in QRK, while on
(Continued on page 671)
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Heard on
Short

By

MONG the bright spots of the
Amonth are the results of the

A.R.R.L.’s 1935 DX Contest held
during March of this year. It is get-
ting quite a habit for GsBY to put up
a good showing in these contests and
this year he obtained 14,860 points and
worked 12 countries on four wavebands,
The next best G was 6NJ with a total
of 10,097 points from 11 countries on
two wavebands. The best GI was
6TK with 4,650 points from 10 countries
on three wavebands.

Other European  stations were
ON4AU 24,030 points, EA4AO 23,504,
D4BAR 18,870, F8FC 18,080, CT2BK
17,236, OK2AK 7,044, HB9J] 6,220,
PAOUV 6,080, LA1G 4,058, SM6SS
576. The station with the highest
number of points was W3SI with
40,808 points from 56 countries on three
wavebands. A large number of other
W’s went over 35,000 points.

Irish
Competitions

At the time of writing, the Radio
Society of Northern Ireland are com-
peting for the Leonard Trophy.  The
contest started on October 26 at mid-
night and carried on until October 27
at midnight. The second half of the
contest is from Saturday, November 2,
at midnight, to Sunday, November 3,
at midnight. The contest is open to
all amateurs in Ireland. In conjunc-
tion with this contest will be held a
further competition for British and
foreign stations working Irish stations,
for which a gold and silver medal is
being awarded.

G6QI wants to arrange schedules for
56-mc. working. He is using ten watts
phone on Tuesdays between 20.00 and
22.30 G.M.T., but is open to operate
at other times for the purpose of tests.
A multi-wave A.0.G. aerial is used
with a single-ended Colpitts of special
design.  The oscillator is a PV625X.
The QRA of G6QI is Potters Lane,
New Barnet.

For those in South London, GSZB is
putting out a good signal on 56.72 mc.
The QRA of ;ZB is 45 Moniven Road,
Beckenham, Kent. His usual working
hours are 22.30 to 23.30 on weekdays,
and 11.30 to 13.30, 14.00 tO 15.45 on
Sundays. Reports will be welcomed.
To make these reports of interest,

Kenneth Jowers.

the

Waves

F3.AC is one of the most
prominent  g4o-metre  French
stations on the band. Phone
quality is very fine.

pl_ease give details as to the aerial, re-
ceiver, strength of signals, carrier
stability, and modulation.

The transmitter in use is a three-
valve four-stage rig, with 7,090 kc.
crystal oscillator with harmonic output
on 14,180 kc. driving the first frequency
doubler, which, in turn, drives the final
valve for doubling down to 56.72 mec.
During these test transmissions the
radiator is a 7o-foot multi-wave
arrangement directly coupled to the
transmitter.

Short-wave
Broadcasters

Conditions on short waves for com-
mercial broadcasters have been extra-
ordinarily good during October. 1
have not been able to spend very much
time in listening before 6 p.m., but at
that hour W8XK and W2XAD have
been varying between Rz and Rg plus.
One evening in particu{ar I was able
to put four American transmitters on
the loud-speaker at 7 p.m. using only
a two-valve receiver. W2XAF on
31.48 metres and W2XAD on 19.56
now issue programmes in advance,
which are really worth obtaining.
Some of the American programmes
have been shuffled round a little so that
it is now possible to hear what we
would consider to be evening pro-
grammes that are actually being broad-
cast during the afternoon in America.

As a good example, on Sunday even-
ings I have been listening to Jesse
Crawford’s Musical Diary which is
broadcast at 4.15 Eastern Standard
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Time. It has been coming over at g.15
p-m. G.M.T. regularly and makes a
distinct change from the normal after-
noon programmes, such as how to bake
cakes and other domestic talks. The
Lang Sisters, who are now almost as
famous as the Boswell Sisters, broad-
cast at 6.45 most evenings, that is, a
quarter-to-twelve British time.

Those who buy gramophone records
will be well acquainted with the Dorsey
Brothers and their Orchestra.  They
broadcast about three times a week,
usually at 7.30 p.m. G.M.T. or half an
hour after midnight. On October 21
Grace Moore broadcast from W2XAF,
while during the last two weeks in
October other prominent items included
Amos 'n Andy, Wayne King’s Orches-
tra, Ben Bernie and his Orchestra,
Eddie Duchin, and a programme con-
ducted by the American Agricultural
Board. It may not sound very interest-
ing, but actually it consisted of genuine
hill-billy singers and came over very
well indeed.

B.R.S. 1295 sends me some interest-
ing information about doings in Scot-
land. J. Wyllie, G5YG, who for the
last eleven years has been Scottish
Manager for the R.S.G.B., has just
resigned, but before doing so has
organised a very comprehensive Scot-
tish Society, divided into four districts.
All the information can be obtained
from James Hunter, G6ZV.

G6CT worked an LU on 40 metres
and got an R6 report which is pretty
good going. Talking about 40 metres,
I managed to get R7 on phone from
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Bombay which also pleased me. Das-
trict 14 is still very active. The
monthly meeting was held at G6CT,
where a lot of interesting information
came to light. 2BNR is working on
112 mc. while 2BWP is now rebuilding.
[Te hopes to be in time for the VK-ZL
contest tor which GsVQ, G6CT and

fine signal on 4o-metre phone. He is
contacting very regularly with G’s who
comment on the exceedingly fine
quality. His station is a business-like
affair as the illustration shows.

FSDR is getting good Rg reports on
phone from America and, according to
many reports | have received, is one of

GB+ O Lo+
=
-0 &
© Inpul
g -0 Lo~ 0
=
£
a3
% -0
= A.C.Baltery
° _ ol .0 Eliminalor
el o Delivering
250V. GOmA.
° .]B
mm\ II
Swilch af ’;(t)n” T
for Transmilting | \ i
‘_Divsfélar\see & Recerving ~——1 \ i
¢B.30 -0 -0 -0 Resistance i et -
A i W —_— To A.C
To Receiver = Mains
Where cost is important this circuit used by GISMZ should be used. One pack
does the work of two.

GO6IF entered. GO6NW, now on A.C.,
will be able to exceed his present input
of 3 watts, and, finally, 2KT has
received R8/Rg from New York.
F3AC, in Nantes, is putting out a

the best European stations heard over
the other side. K. M. Spiller, of Wim-
borne, sent me some information on
W3CZE which is being well heard at
the moment. The Tx. consists of 47
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C.0., 802 doubler, 802 buffer, 86o
buffer, and a pair of 832’s in push-
pull with 2,100 volts H.T. The
speech amplifier modulator consists
of the following line-up, 356, 3v,
two 46’s driving a pair of 203B’s with
1,250 volts H.'l'.  The aerial is half-
way 2o-metre doublet with an EO1
transmitter line of 72 ohms.

GIsMZ has an interesting station
and, as far as I am concerned, is the
only Irish amateur who is doing very
much on 40 metres. He has sent me
the circuit of his power pack which
delivers H.T. from his receiver, and by
means of a multi-contact switch can be
converted to supply bias for the trans-
mitter.  This is a fine way of saving
money and is certainly more reliable
than bias batteries.

Many readers have asked about FA
and FT prefixes. FA is the new call
for Algeria and FT for Tunis. QSL
cards should be sent to Reseau des
Emitteurs Francais, 17 Rue Mayet,
Paris, 6e.

Birmingham amateurs are starting
a radio society of their own and have
already obtained the support of so
active transmitters. As the Birming-
ham Society is one of the most go-ahead
in the country I strongly advise any-
body in that area interested in short
waves to write to Gz2DV or 5B]J for
further information.  Another big
Society is being formed in Croydon, but
information will not be available for a
week or so. If any South London
readers wish to know more about this
society, please drop me a card and I
will forward it to the proper quarter.

When to Listen for Short-wave

Stations during NOVEMBER

By C. J. Greenaway,—2BWP.

G.M.T. 3.5 m.c. 7 m.c 14 m.c.
0400 VEl; Wi, 2 W4, 5
0500 VEl; WI1,2 W4, 5
0600 VE1; W1, 2,8 LU; PY; ZL
0700 W1, 2, 3,8 VK; W3,4,5; ZL
0800 W1, 3,4,5; ZL
0900 W1, 3 LU; SU; YI
1000 CX; SU; ZL
1100 FA8; VK
1200 FA8; VK
1300 FA8; VK; WI,2,3
1400 SU; VE1; W8
1500 J; SU; VEL 3; WI,
2,89
1600 SU VEl, 2, 3; W1, 2, 3, 5,
6, 8,9
1700 PK; XU; YI CN; W1, 2,3,6,8
1800 SU; FAS W1, 2,3, 8
1900 FA8; S8U; VK VEl; W1,38,8
2000 Cl\gz,I FA8; VK; W1,2; VEl; W1,2,3,8,9
2100 CN; VK W3, 9
2200 CT3; K5
2300 K5; LU; NY; W3
2400 w1, 2 CM; W4
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“ What Amateurs
are Doing ”

(Continned from page 669)
all bands the BCL’s report less inter-
ference. This, in itself, merits the use
of a coupler.

In the case of two-wire feed systems
Fig. 3 should be used. The tank cir-
cuit of the P.A. is tuned for minimum
feed with the coupler disconnected.
The transmitter should then be
switched and the coupler tacked on at
either end of the plate coil. The
parallel condenser at the aerial end of
the coupler should be set to midway
position, and then with the transmitter
running normally Ci: is adjusted for
minimum feed. If the input is low, or
high, alter C2 and readjust Ci.

Cr and Cz can be .0003 or .ooo5 mfd.,
while coils L1 and L2 are 1o turns for
7 Mc., § turns for 14 Mc. A small
point—always use minimum capacity
and maximum number of turns.

Fig. 4 should only be used with a
Marconi aerial, so is limited more or
less to 1.7 working. The circuit is
itself explanatory, while the coil values
are 3o turns for L1 and L2 on a 24-in.
former. The fixed condensers in each
case are merely for H.T. blocking and
should be of high test value.
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By L. E. Q. Walker

HIGH-DEFINITION AMPLIFIERS

This article is the third of a short series on the theoretical considerations of the design of high-definition television

amplifiers.
to the subject.

gated the nature of transient signals of the type
generated in television systems and we have seen
that, under certain ideal conditions, amplifiers could

IN the preceding parts of this article we have investi-

()
N Fig. 16. — Typical

R £ stage of  resistance-
e 82 capacity amplification.

+lHTé-_—u -$GB$+

theoretically be designed which would cope with such
signals and produce amplified and undistorted outputs.
We must next see what limitations are imposed on

Ona

P . Fig. 16a.—Equniy=
R Reg 2= alent circuit of Fig.
16.

amplifier design by practical considerations and in what
ways these limitations react on the performance of the
amplifiers.

The articles are of special importance at the present time in view of the attention that is being devoted
The first two articles appeared in the August and September issues.

Let us first recapitulate briefly the general principles
underlying amplifier design.  We shall confine our-
selves to the consideration of amplifiers of the resist-
ance-capacity type as it is in modifications of this type
that we shall find the best conditions for television
signal amplification. The transformer-coupled ampli-
fier, the choke-coupled amplifier, and the more involved
types of amplifier which employ reactance elements be-
tween stages are not suitable as it is found that phase
and amplitude response cannot be made satisfactory.

Indeed, as we shall see later, theoretically perfect

il
Fig. 17.—Eguiva- b C T
lent circuit of Fig.
16 with by-pass R mC Rg Egp
capacity represented 'S Eg,
by C. 1

amplification can be obtained without correction only
if the elements between stages are purely resistive and
entirely devoid of reactance.

A single resistance-capacity coupled stage can be
represented most simply as in Fig. 16, or by the equi-
valent Fig. 16A. In these figures p represents the in-
ternal plate-cathode resistance of the valve, which
generates a signal voltage puEg (E,, being the voltage
applied to its grid), R the external anode resistance, C
the coupling condenser to the grid of the second valve,
and R g the grid leak of the second valve.

Such a circuit as shown in Fig. 16a can easily be

& STAGE AMPLIFICATION

8
&
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\T10M
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Fig. 18.—Curve showing how stage amplification and phase angle vary with frequency.
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analysed from the point of view of determining the

HEg

2
ratio

or the stage gain and the angle ol Eg
pEg

relative to E_ or the phase angle change per stage.
As we shall see later, it exhibits a frequency character-
istic which shows a drop in stage amplification at the
low frequencies due to the capacity of the condenser C.
The circuit, however, does not correspond to the prac-
tical case as it does not allow for the distributed capa-
city existing between the various components (i.e.,
valve, resistances, condensers) to earth. To allow for
this we must add a capacity C, in parallel with R and
obtain such a circuit as is shown in Fig. 17.

This circuit corresponds as nearly as possible to a
practical stage in a resistance-capacity amplifier. We
can easily obtain an expression for E,, in terms of

Fig. 19.—Method of
determining  necessary

wuation curve for a given
amplifier  characteris-
tic.

g2

Ee. Itis
\
—_— —_— —_— —— —_— —_—
” I ) /\
f—— £ oo f——>

Fig. 20.—Three types of constant resistance lattice equalisers with their approximate attenuation charac-
teristics.

P p G
T4 — 4+ —+—+j(aCp—
R Rg CR @CRg «wCRRg
where j represents the usual imaginary operator.
It must be remembered that both Eg and E,, are
vectors, i.e., they possess directions as well as magni-
tudes.

1 p

Fig. 21.—The form of impedance arm which shonld be substituted for R in
Fig, 16a to provide correction at low frequencies.

w? = 4 7% =

We may consider (g) under two headings:
(a) When the frequency is low and o is small.
(b} When the frequency is high and e is large.
(a) When o is small, the effect of C, on the result
will be negligible. Thus C, may be written equal to
zero and we have

and phase angle.
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Jorm of equaliser atien-

| Egs |

Hence, the absolute magnitude of
Eg: can be written

F-Egl
| Ego | =

) (roa)
I
J
w2C2R2g
the phase angle Eg, being pcsitive
with respect to E,, and given by ©
where

p
(r+-—)
R

1
O = tan-!

(10d)

«wCRg

(b) When o is large, the effect of
C may be neglected, i.e., C may be

put equal to infiinity. Hence, for
high frequencies
E
Egy = 2 (11)

P
I+ — +jwCyp
R

and the absolute magnitude of E , is
clearly
eEg

P
J(r + ) Wiy p
R

(1xa)

The phase angle of Eg: is now negative with respect to
E,,, and is given by

Cipw

@ = tan-! (11d)

P
I+ —
R

From g, obviously © will be zero (E4 will be in phase
with Eg) for a frequency f given by

I p
+—)
R

—_— (I
C,pCRg

‘Thus, given the value of the various constants p, R,
R , and C, and if we are able to estimate or measure
the value of C, w= can easily predict the frequency per-
formance of an amplifier both as regards stage gain

A curve showing the frequency res-

ponse curve of such a stage of resistance-capacity
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coupled amplification where , 3 x 10" o, R = 6
x 10w, R, = 10%, C = .01 ufds. and C = .coo1 pfds.,
is shown in Fig. 18.
In this figure the ordinates of the curve marked
amplification ' are to be multiplied throughout by
4 the amplification factor of the valve to obtain the
stage gain, It will be observed that it never rises
I

£¢

above a value #, which is, of course, to be

expected.

Similarly, although by careful construction and de-
sign C, may be made very small, a limit must be
reached here also. Hence it is generally necessary to
resort to correction in some form or other. Such cor-
rection must provide for the requisite degree of linear-
ity both as regards phase and amplitude. This former
condition is one which arises in television technique
only, as phase linearity is not essential in sound am-
plification.

Correction may be applied either stage by stage, i.e.,
each stage of the amplifier may be individually cor-
rected, or it may be applied at one point in such a way
that the combined distortion produced by the com-
plete amplifier is corrected by a single correcting

E 3 - 5 &7 8910
Freauency Cycles/sec.

20

Fig. 22.—Curves showing correction factor introduced by substitution of the arm
]

of Fig. 21 for a pure resistance.

30 40 350 GO 70 8090 100

network.

In the latter case, resort to the method known as
equalisation is generally adopted. Let us suppose
that the curve connecting attenuation with frequency
in an amplifier is as shown in A, Fig. 19, where the
attenuation at any particular frequency, say, f,, is
Ar. Now if we desire to equalise this amplifier res-
ponse over, say, a frequency range of f, to f;, we
must arrange the attenuation curve of an equaliser
to be as shown in C, Fig. 19, where at the frequency
f,, the additional attenuation introduced by the
equaliser is Aty given by

A = K - At
where K is some constant usually taken as equal
to, or slightly greater than the maximum value of
At over the frequency range of f, to f..

It will be obvious that Aty + A 1 or the combined
attenuation of amplifier plus equaliser is now con-

The drop in amplification at the lower end of the
spectrum is due to the fact that the reactance of C
increases as the frequency decreases and so reduces the
-available voltage acros: He, and the drop at the high
end of the spectrum is due to the capacity of the com-
ponents down to earth providing a path to earth for
currents of high frequency.

As we have seen in Parts 1 and II, the frequency
response of the stage is of the great-
st importance in obtaining distor-

stant. Clearly the value of K is in general greater
than the average attenuation produced by the amplifier
without equaliser, and so allowance must be made for
this by first raising the gain of the amplifier.

Various types of equaliser networks are shown in
Fig. 20 with their corresponding attenuation curves.
The design of such networks is not easy. For those
wishing to pursue the matter further, reference may be
made to two articles, the first entitled ‘¢ Distortion

tionless amplification of the television

signals. We must endeavour to
keep the response as linear as pos-

sible, from a frequency as near zero

as possible to a frequency depending
both on the detail desired and on the

.available side band spread in the

radio-frequency spectrum.

We can achieve linearity, at least
from the theoretical point of view, in

two ways. We can either make C 1 2
very large and C, very small, or we
can resort to artificial correction.
A practical limit is set on the
magnitude of C as if it is made too large the time con-
-stant CRg will also become large and, if the grid poten-
tial of the second valve swings positive under the
application of a particularly large signal so that grid
current flows, the grid will not be able to lose the re-
sultant negative potential in time to receive following
:signals.
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Correction in Electrical Circuits with Constant Resist-
ance Recurrent Networks,”” O. F. Zobel, B.S.T. Jour-
nal, July, 1928, p. 438 et seq., and the second which
deals with a different form of equaliser entitled ** An
Application of the Circle Diagram to the Design of
Attenuation and Phase Equalisers,”” N. M. Rust,
Marconi Review, No. 33. It is not proposed to deal
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further with this type of correction, but rather to pass
at once to the question of stage by stage correction of
television amplifiers,

Let us consider the possibility, first, of raising the
amplification at the low-frequency end of the spectrum
and hence of making the amplifier more nearly linear
in this region. Obviously, what we have to do is to
seek some method of making the effective value of R
in (10a) decrease with frequency, or alternatively, mak-
ing R, decrease with frequency. This follows from
the fact that

1

IEgz I o — - 12
p
I+ —
R
Hence, as R becomes smaller, keeping ; constant,

| Eg | decreases. Similarly,
1

| Egs | o

I
1 +
quszg

and obviously, the same condition applies for R, as
for R to provide linear amplification.

We may apply correction for low-frequency res-
ponse then in either the anode or grid circuit by placing
a condenser in series either with R or Rg, for the
effective impedance of a network shown in Fig. 21 de-
creases with frequency, tending to infinity at zero fre-
quency and to R at infinite frequency.

The effect, therefore, of replacing the anode resist-
ance by a resistance and capacity in series is to convert
the constant multiplier

in (10a) to an operator

R +

jmcl
where C, is the added capacity, which may be written

+ 2(: 2R2 i
J brem L
I +'C? ( p + R)2

where the first factor influences the amplification and
the second the phase angle. Neglecting the effect of
this latter, we may plot the first against frequency.
This is done in Fig. 22 for two cases; (a) in which
R =6 x 10* ohms, p = 3 x 10* ohms, and C = 1 pid.,
and (b) in which R = 10* ohms, » = 3 x 10* ohms,
and C = 1 pfd.

The effect of this variation on the amplification curve
of Fig. 18 is shown in Fig. 23 for the two cases. It
will be observed that linearity is improved and is almost
achieved in the case of (b) from 10 cycles per second
onwards. The stage amplification is, however, reduced
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owing to the drop in load impedance at the higher fre-
quencies. Allowance will, therefore, have to be made
for this.

It will, of course, be necessary to provide some by-
pass resistance in parallel with C; in order to provide
the D.C. feed to the valve. This will modify the re-
sults somewhat. For a more detailed discussion of
these methods of low frequency amplifier correction,
the reader is referred to an article by O. E. Keall in
Marconi Review, No. 54, entitled ¢ Correction Cir-
cuits for Amplifiers >’ on which article the general
analysis given here is based.

** The Goldmark Electron-optical System ™’

(Continued from page 664.)
.75 mm. when figuring 25 per cent. overlapping between
adjacent lines on the projection screen.

The schematic drawing of the optical enlargement
and projection is shown in Fig. 6. In order to use
the largest possible part of the light beam collected by
the projector lens L, the latter is placed nearly at its
focal length from the fluorescent screen and the de-
flecting mirrors of the drum, therefore, are in the path
of an almost parallel beam of light, its diameter D
being practically identical with that of lens L.

The image of the moving fluorescent spot is repro-
duced on the screen thus: first by the lens L, then either
by the mirrors M these being concave, representing
a positive lens, or by a second lens placed after the
mirrors, in which case these are plane. The first alter-
native using concave mirrors (of small curvature, large
focal length) is more favourable, giving a greater light
efficiency and eliminating a second lens which, due to
the large angle between mirrors, is bound to introduce
distortion. In Fig. 6 the mirrors are used as concave
projectors having a focal length f,, while the focus of
lens L is fl. The distance between flourescent screen
and lens L is a;, while the distance between concave
mirror M and screen S is b..

The diameter of the fluorescent spot is x,, and the
diameter of its image on the projection screen S is y..
The ratio x:/x., therefore, is the magnification of the
system, called previously g .

Foliowing relations can be obtained from the lens
equations which for the present case are: 1/a,—1/b,
1/f; and 1/a. + 1/b, = 1/f,, further x,/y, = a,/b,,
and %:/y. = a./b,, where b,—a, = s, distance between
lens L. and mirror M.

The magnification of the entire system then is:

yo/ %1 = gfy.ba/ [afi—s(a, — )] 21)
and the distance between projecting mirrors and screen

S is:
by = f:lauf, —fi)] /[af, — (s +£,).(auf,)] . (22)

For instance, lens L has a diameter D= 106 cm., focal
length f, = 20 em., s = 10 cm., a; = 20.5 cm. Focal
length of mirrors f; = 50 cm.

From formule 2z and 21 it follows that b,
77-0 cm., and the magnification ¢ = 3.8 times.

The lens L in the above example was d:f = 1/z2,
while the mirrors, when having an area of 4 x8=32 cm?
have an average aperture ratio of 1:6.

Details of the synchronising arrangements and
transmitter will be published in the next issue.



TELEYISION

AND
SHORT-WAVE WORLD

We publish below the

first  constructional
details of an ampli-
fier  designed  on

entirely new princi-
ples. Credit for the
original design’is due
to Marconiphone en-

N the early part of August we were
Iinterested in the design of a new

M/O valve designated the DA3o.
This valve, a power triode of un-
usually low impedance, was specially
designed for use in push-pull circuits
with anode voltages up to so0o.  This
was very good for it enabled slightly
increased output to be obtained over
the PX25 type of valve.

According to information received in
letters and in our contacts with trans-
mitting amateurs and engineers in-
terested in public-address equipment
we found that the ordinary type of
Class-A amplifier did not give suffi-
cient wattage for the cost.

The transmitting amateur was buy-
ing American valves of the 46 and 59
class and using them in special cir-
cuits so as to get high output with
reasonable quality. It has been ad-

Al the components are mounted on a plate.

A 45-watt Low-loading Amplitier

mitted in several quarters that
although this arrangement was satis-
factory for speech when the output was
pushed to optimum limits, quality from
records deteriorated. This may or
may not be the case, but we did know
that some reliable means of obtaining
high output was really necessary.

By high output we meant something
really high, not 12 watts or even 20
watts, but with an A.C. output suffi-
cient for P.A. work to load half a
dozen big speakers and for modulation
enough to load up a r1oo-watt carrier
with anode modulation.

Our own station which many readers
saw at the Exhibition originally had a
modulator giving an output of 45
watts. This was obtained by using a
pair of 75-watt triode valves driven by
a pair of low-impedance triodes fol-
lowing the speech amplifier. This cir-

30,0000 30,0005

[— Oﬁ“’\
cecasm l45/s | 45/F v
pA/30| |10 mfd 1o mfd.
4-5/0?7 Gu1
GU1
DA/30
10,0009
2 i &
¢ g  mEemfd. anfd.
) Q
] 3
-3 -3
$ &
g Wt ) "
G 8 g g A5/MT
g 3
] b &

+10 Com, 200 220 240

A point is the second vaive, an A.C.P1, is choke coupled which partially accounts for the absence
of bum. Notice the patented bias circuit.
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gineers but several
important  features
originated by W.
Bryan Savage have
been  incorporated
which makes it par-
ticularly efficient.

cuit was very satisfactory, quality
being of a very high order, but the out-
put valves cost about eight guineas
each, the mains transformer had to
give a thousand volts at 200 milli-
amps, smoothing chokes were all of the
heavy-duty type, while the fixed con-
densers had to be 1,500-volt working to
stand surges.

That sort of amplifier was not
altogether suitable for every amateur,
while the cost was very high.  Ulti-
mately we modified it to what was
almost a Q.P.P. circuit and this gave
almost 8o watts of audio but still did
not remove the original defects. We
then became interested in the DAjzo’s.
The fundamental circuit used for these
valves was designed by M/O engineers
and gave approximately 45 watts of
audio output with only 3.8 per cent.
third harmonic distortion. The really
important feature, however, was that
the cost was so low as compared with
Class-A. The mains transformer had
an output of 500 volts, while the chokes
and condensers, etc., were all of a com-
paratively normal type.

By obtaining the collaboration of
M/O and Bryan Savage, we have
finally arrived at a design which still
further reduces the cost by making use
of a patented Savage bias circuit,
eliminating the use of a separate trans-
former, as is usual in low-loading cir-
cuits or in circuits where the anode
current fluctuates.

Here then are the actual details of
this final design. First of all the two
DA3zo0’s around which the circuit was
moulded. These valves cost 30s. each,
which ir a very low price considering
the high power output and other
advantages. The following are the
actual characteristics under normal
conditions.

Filament volts—4.0 A.C.

Filament current—2.0 amps. approx.

Grid-anode capacity (filament earthed)
—13 micro-microfarad.
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Giving you—in addition tv ordinary
programmes—

AMERICAN PROGRAMMES DIRECT

* Xx *
EXCLUSIVE SHORT-WAVE NEWS OF
THE EUROPEAN CRISIS

* * K
Political Propaganda Broadcasts, in
English, from theDictators of Europe

*0-DAY there is crisis in Europe . . . and the
air is alive with the broadcast news and views

of Hitler, Stalin, Mussolini ! But the dictators of
Europe use the SHORT WAVES for their pio-
paganda, and you cannot hear them on an ordinary
radio set. _
At this critital moment Buradept have produced
an ALL-Wave Radio Receiver for everybody—and
at NO extra cost | For (8 8s. you can buy the
Burndept All-Wave Battery Receiver which not only
gives you all your favourite home and Continental
programmes as usual, but receives as well the
world-wide Short Wave stations on which you get
the dance-bands of New York direct, the politics of
Europe, the last-minute news of all the world.
‘The Burndept All-Electric All-Wave Receiver
costs £10 10s.
It requires no extra skill to receive the Short Wave
stations on this Burndept All-Wave Radio. You
tune them in like any distant ‘‘foreigner”’—and you
have at your ﬁngcrtlps a new and never-failing
source of radio interest and entertainment. Ask
your nearest Burndept Accredited Dealer or POST
COUPON BELOW for full details.

To Advtg. Dept.,

Please send details of Burndept Receivers.

90“ THIS

BURNDEPT LIMITED, ERITH, KENT.

AVE RADI
EVERYBODY

SHOART WA\"ES
175 4 515

SO

MEDIUM WAVES
185 - 550

SOME OTHER- BURNDEPT RECEIVERS
The new BURNDEPT
The BATTERY MOBILE RADIO
RECEIVER ey el tion renge.
Complete with Batteries Sort narsista ot of Smlar rype. Te
£ 8 ° 8 Eecever o Doy emeraviony *Coms
s er. For .
o plate with batteries, Price 11 gns.
For All-Mains operation,
THE MA'NS ncel3 gus.
THE BURNDEPT
RECEIVER Erfopwee
Any Mains,  Any Voltage T e o syt oF
£Io PY Io s {e;i)mducntgns kn%\vn ag ““The 1Flood
ighting of Sound.”” music-lover’s
[ J
Convenient Easy Terms
can be arranged on
all models

instrument.  In Walnut cabinet of
distinctive design.  For l
C. Mains, Price 5 gus.

(STOOL to match, 2 gns )

THE BURNDEPT

A.C. MAINS
SUPERHETERODYNE

A most 1eisonably priced rece ver incor-
porating every latest tested development
of the more expensive superheterodynes
~—including visual tumng, automatic
volume control, variable tone control and

high-fidelity loudspeaker

For A.C. Mains, Price 12% gns.
All Burndept Receivers are available at :

Army & Navy Stores, Barkers, Civil Service Supply Assn.,

Druce & Co. Ltd., Gamages, Holdrons Ltd., Alfred Hays

Ltd., Hastings Ltd Alfred Imhof Ltd., ]unes Bros. (Hollo-

way) Ltd., Keith Prowse Ltd., Maples Ltd Russell & Russell

L., Selfndges Waring & Gnllow, and alL the best music
and radio dealers in London and the Provinces.

PIONEERS OF ALL-WAVE RADI/O SINCE 1922

Advertisers like to know you saw it in * Television and Short-wave World.”
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Anode-filament capacity (grid earthed)
—o6.5 micro-microfarad.

Grid-filament capacity (anode earthed)
—10 micro-microfarad.

Anode volts—jzoo0.

Control grid volts— —134.

Anode current—Go ma.

Anode impedance—g1o ohms.

Amplification factor 3.5.

Mutual conductance—3.85 ma/volt.

These valves used in push-pull with

soo volts H.T. should be biased 145

volts negative, so giving an anode cur-

rent of 5o milliamperes. Full load

conditions with an anode voltage of

475 are as follows :

Combined anode current—z20 ma.

Grid bias voltage— — 145.

Power output—45 watts.

Percentage 3rd harmonic distortion—

3.8.

Grid input volts (peak value)—r4s.

Load resistance (anode to anode)
(equivalent to 850 ohms for each
valve)—3,400.

Maximum anode dissipation—30 watts.

Under these conditions the combined
feed current at full load should not
exceed 220 milliamperes, while on no
load the anode voltage must not rise
above 500 volts. Also to obtain maxi-
mum output the anode-to-anode load
resistance must be 3,400 ohms. A
lower value increases the anode dis-
sipation beyond the rated figure of 30
watts.

In a design of a low-loading ampli-
fier of this kind many features have to
be taken into account. First to pre-
vent resonant effects of high audio fre-
quencies the secondary of the inter-
valve transformer must be resistance
damped, the value of resistance used
being a compromise between damping
and sensitivity.

Second, to obtain best results when
the valves are imperfectly matched it
is recommended that the input voltage
to each DA3o be adjusted so as to be
proportional to its grid bias so that
each valve works at full capacity.

This can be done automatically by
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The valve gnard can be removed without andoing any screws while the base of the valve rack can be
removed by undoing three terminals.

adjusting the bias by means of a pair
of ganged input and bias potentio-
meters, but the secondary of the trans-
formers must be electrically similar.
Variation, of course, can be taken up
by additional loading resistances across
whichever half of the secondary gives
the higher output. i

Third, stopper resistances of 1,000
ohms are required in each grid lead to
prevent self-oscillation near full load.

Fourth, automatic bias is not ad-
visable owing to the difficulty in de-
coupling the bias resistances at low
frequencies. It can be seen from the
circuit how we have ingeniously over-
come this defect.

Bias to each valve has to be adjusted
on no load until each DA3o passes the
required so milliamperes. Two jacks
are provided in the cathode circuit for
measurement of anode current.  The
jacks in the anode circuit are not re-
commended owing to the possibility of
oscillation.

Compon ents for 45-watt

CHASSIS.

1 Special with rack and guard to specification
{Bryan Savage).

CONDENSERS, FIXED.

7—z2-mfd, type L.E.G. 650-volt working (Dubilier).

1—.1-mfd. type L.E.G. 650-volt working (Dugilier).

2—ri30-mfd. type g51, 750 volt working (Dubilier).

1—25-mfd. 15-volt working electrolytic (Dubilier).

1—25-mfd. 50-volt working (Dubilier).

CHOKES, L.F.

1—type 45/C (Bryan Savage).

1—type 45/S (Bryan Savage).

I—type 45/F (Bryan Savage).

1—type CC38M (Bryan Savage).

HOLDER, FUSE.

1—type F14 twin fuse holder (Bulgin).

HOLDERS, VALVE,

2—35-pin less terminals type standard (Clix).

6—4-pin less terminals type standard (Clix).

METER.

1—type E66M 300 m/a (Sifam).

PLUGS. X . .
2—type P15 plugs with 2 J6 jacks (Bulgin).

RESISTANCES, FIXED.
6—50,000-ohm type 1-watt (Erie).

Low-loading Amplifier.

2—30-000-chm type 1-watt (Erie).
1—600-ohm type 1-watt (Erie).
1—1,200-0hm type 2-watt (Erie).
1—100,000-0chm type 1-watt (Erie).
1—10,000-0hm type 3-watt (Erie).
1—10,000-0hm type 2-watt (Erie).

RESISTANCES, VARIABLE. X
2—2-gang 50,000-chm potentiometers (Reliance).

SUNDRIES.

3-dozen 2BA round head nickel-plated bolts, with
nuts and washers.

32 4BA round head brass bolts, with nuts and
washers.

TRANSFORMERS.

1-—45/1V (Bryan Savage).
1-—45/0P (Bryan Savage).
1—45/MT (Bryan Savage).

VALVES.

1MH4 met. (Marconi).
1—ACP1 (Mazda).
2—DA3o (Marconi).
1—Uro (Marconi).
2—GU1r (Marconi).

1—DSL1 (Ediswan),
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Fifth, H.T. voltage calls for special
attention as the unit must be capable
of giving a current varying between
100 and 220 milliamperes with a maxi-
mum voltage variation of between soo-
475.  This corresponds to an internal
resistance for the unit of about z10
ohms so that rectifying valves of the
gaseous type are essential. Naturally
the H.T. transformer has to have
exceptionally good regulation, so to
this end Bryan Savage have designed
one specially for this type of low-load-
ing circuit.

Sixth, the load condenser which nor-
mally follows the rectifying valve has
to be separated from the rectifier by a
choke.  The condenser in the smooth-
ing circuit has to have a capacity of at
least 10 microfarads to ensure that the
sudden current surges do not cause any
serious voltage drop.

Seventh, a time delay switch has to
be embodied so as to prevent H.T.
being switched on until the GU1 heater
is completely warm.

None of these points will cause the
constructor any concern. Bryan Savage
can supply the necessary chokes and
transforrers. Dubilier are making
special g51 type oil-immersed con-
densers 1o-mfd. ys0-volt working.
These are comparatively inexpensive.
The gaseous rectifiers are Marconi
GU1’s, while the time delay switch is
a standard Ediswan DLS1.

The circuit chosen consists of an
MHy4, resistance coupled to an AC/P1:
driving two DA3o’s. A Uio full-wave
rectifier supplies bias to DA3o’s but no
additional bias transformer is required.
Actually this is the first time that this
type of bias circuit has beeh published
as it is of patented design.

To wunderstand the Savage bias
supply circuit, sight must not be lost

(Continnzd on prgr 686).
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A strong baseboard

components controlled
llzlv . exte':lsxoa l}rod

as adjustal to
3}slide of DL9 HF,
insulation.

No. 1007. Price 1/6.

INSULATING PILLARS,
Invaluable for mounting com-
ponents in ultra short-wave re~
ceivers, . ?)ghne DL-10 mf‘oula- i
tions meter, ;
6BA adjustable s;:reweshank :zt § ;

£

P,
No. 1028.” 24" high 6d.
No. 1029, 13" high 4}d. o o

bracket for mounting o

EXTENSION CONTROL OUTFIT.
Ample length adjustment is obtainable with the 4”
non-warp precision-drawn_insulating tube and 3°
brass rod provided

with panel-bush and nut. No. 1008, Price 1/3.

EDDYSTONE PARTS SPECIFIED
FOR THE TWO R.F. PRE-
SELECTOR UNIT:

| Welded Steel Cabinet No. 1033 16/6.

1 2-gang Cond, » %67
] Wmnﬁd.rf\dfmenser 900 11;:?
5 ;::reex\:/edl Hl:\FidChOke " 98% 5/
-pin n %8
: SpinValvhelder % 954 P
n ”» » 953 10d.
1 Fiﬁament Transformer ,, F.T.4 8/6.
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TO BUY THE BEST

ULTRA SHORT-WAVE HF. CHOKES.
These chokes are single layer space wound on DL-9

BAR INSULATOR. finT(e)r;‘ :tr;(eishave an exceedingly low self-capacity,
Price 1/3.

An ultra high frequency insulator for
No. 1011, D.C. Resistance 1.3 ohms.
Fromentite: Sottd Tosdy Fo%eiors No. 1021, D.C. Resistance 014 ohrms. Price U
with 2% spacing .
No. 1017, Price 43d. each.

in this outfit. Complete

UNIVERSAL S.W, VALVEHOLDER. i
A low loss holder for above or below baseboard use, The ~EDDYSTONE MICRODENSER
valve enters the contacts from either side. There is no o. .
measurable increase of self-capacity to that already in the ~ For Ultra Short Waves from 5-10
DL.9. H.F. dielectric, one-piece noiseless metres D.L.9 inﬁph}a‘n?n. Low
series T at high freq

MIDGET INSULATOR.
Made from Frequentite for high
frequency work, with N. valve

metal parts. 17 overall helght. contacts. ie
No. 1019, Price 43d, each. No. 1015. 4-pin, 1/3. No. 1016. 5.pin, 1/5. Noiseless operation.
No. 1024. 7-pin, 1/8. 1 rlxhanf ."1%9.5/40 mmid, 4/3.
m.mfd. 5/-,
ULTRA SHORT-WAVE COILS,
The coils are wound with 14g. copper wire,
heavily silver plated. The mean diameter is
#". A Frequentite base is used for moun- WIDE VISION
ting purposes, o, 1020, 3-turns, 1/6. VERNIER DIAL.
4-turns, 1/6. A precision dial for all
5-turns, 1/7. purposes where accur-

acy and smoothness of
tuning are required.
22:1 ratio entirely
free from back-lash.
Black bakelite escut-
cheon, 0-180° dial with
travelling pointer.

No. 973, Price 10/6.

6-turns, 1/8,

POINTER KNOBAND DIAL 8-turns, 1/10.

A direct control comprising satin
finish aluminium dial engrav
0-100°, with elegant shaped
bakelite pointer knob. For 1"
spindles only.

No. 1027 Price 1/3.

SHORT WAVE COMPONENTS

STRATTON & CO,, LTD. Bromsgrove Street, BIRMINGHAM. LONDON Service Depot : Webb’s Radio Stores, 14 Soho Street, Oxford Street, W.}

MADE IN' a‘
ENGLAND

Advt, of The General Electric Co.,

A NEW VALVE
—for increased
effective H.F. & LF.

amplification.

OSRAM
VMP4G

More stable amplification,
greater frequency range
and increased gain.

WRITE FOR FULL
PARTICULARS

ram

Ltd., Magnet House, Kingsway, London, W.C.2

TO STABILISE VOLTAGE
OF SUPPLIES

An efficient and convenient
method of dispensing with stor-
age batteries or mechanical
current supply stabilisers is now
available in the Stabilovolt glow
gap divider.

Stabilovolt systems capable of
stabilising voltages up to 600
with a maximum current drain
of 200 milliamperes are avail-
able. "A fluctuation of only |
or 2 per cent. at any condition
between full and no load is en-
sured, and only -} 0.1 per cent.
on supply voltage variations of
-} 10 per cent.

VARIABLE
SUPPLY

The

STEADY SUPPLY

STABILOVOLT

Stabilovolt Glow Gap Dividers are available from £1 - 16 - 0 to £62 ; and
Iron Barretters from 16s. to £1 - 7- 6. Full particulars from

MARCONTI'S

WIRELESS TELEGRAPH COMPANY LIMITED,
ElectraHouse,VictoriaEmbankment,London,W.C.2

It helps us if you mention ‘ Television and Short-wave World.”
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Various opini-
ons have been
expressed as to
the efficiency of
triode-heptodes
on five metres.
Here are some
details of a

NOVEMBER, 1935

hook-up  used
during the past
summer by
A. C. Weston,

which has
proved  satis-
*factory.

An Experimental 5-metre Super

LL my original experiments on
Awavelengths below 10 metres

were made with super-regenera-
tive receivers until a little over twelve
months ago. Of course, I am not
counting my first misguided effort way
back in 1930 in building a two-valve
straight receiver for seven-metre recep-
tion. This contraption worked, but it
was absolutely no use for anything
over ten miles away.

The super-regen. receivers worked
just like super-regens. Noise level
was reasonably high and, although it
quietened down very considerably on
strong stations, they were of little use
for DX. When a weak station was in
the offing the signal strength was never
sufficient to damp down the quench
noise.

With the introduction of the triode
hexode in the early part of this year,
I hastily assumed that this would be
the solution to all five-metre problems,
for the few experiments made with a
screened-grid  detector and triode
oscillator indicated that I was on the
right track towards getting at an effi-
cient five-metre circuit. The first
triode-hexode that came along "was a
factory sample, and it was hastily
rigged up into a conventional super-het
circuit. Instrument tests showed that
it was quite satisfactory, docile to use,
and that the total noise level was of a
very low order. Some practical tests
were then made in conjunction with a
small five-metre transmitter and these
signals were received up to a distance
of ten miles. Unfortunately, I did not

go beyond ten miles, otherwise I might
have been saved a considerable amount
of trouble, but, as signal strength was
R8/g at that distance, I assumed the
receiver to be satisfactory.

For a period of two months,
schedules were arranged and tests
carried out but no signals of any kind
were received. Various check tests
were made from time to time, but these
only showed the receiver to be working
satisfactorily.

Apparatus was finally erected to
check the comparative stage gain of
the receiver., This showed that the
X41 would only operate satisfactorily
with an oscillator grid input of over
20 volts; weak signals were inaudible.

Several more tests then proved con-

(Continued on page 682)

40,000 .

10000 .0

7 NS

N

20,0000

2001

40,0000

O+280v

30,0000

Two LF. stages appear to give ample stage gain.
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‘““Sound News’’

We should like to take this opportunity of thank-
ing our numerous customers for the kind letters
we have received, not only expressing appreciation
of our products, our business methods and
incidentally our advertising, but wishing us
success in our new factory at Marlborough Road,
which is over six times the size of the old Tremlett
Grove Works,

We did not realise that we had so many friends,
and so many people privately interested in the
growth of our Company. It is extremely en-
couraging to know that so many people wish us to
attain our main objective—BETTER REPRODUC-
TION, or, if we may make use of a double meaning,
BETTER ““SOUND’* IN EVERY SENSE. We
do not like to add that our apparatus '‘ Sounds ”’
better, but we offer you a cordial invitation to
visit our works and find out for yourself.

Again thanking you all, we remain,

SOUND SA

Marlborough Road, Upper Holloway,
London, N.I9.

Phone: ARCHWAY 1661-2-3.
(Contractor to the G.P.O., etc)

N.B.

If unable to call
don't fail to send
for literature of
all our products.

THIS IS
THE DIAL

Airplane dial with trimmer,
A choice of three finishes—
chrome, oxidised silver and
bronze. Price 6/6.

550 aon

R R

THIS THE
CONDENSER

AND

Baby two Gang "0005 mfd.
Price - - 10/6.

N

Which complete the success of the

“ADVANCE ALL-WAVE
SUPERHET”

JACKSON BROS. (LONDON) LTD.,

72, St. Thomas Strest, 5.E.1.
Telephone : Hop 1837.

2ec raapy wa®
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DUBILIER

oil-immersed

paper dielectric
condensers

The technique of design of radio apparatus has been
advanced by the introduction of this range of Oil-
Immersed Condensers.

The requirements of high fidelity amplifiers and telé-
vision apparatus are adequately catered for by types
950 and 95! Dubilier Oil-Immersed Condensers.

These Condensers are the smallest and most compact
on the market in relation to the capacities and working

-

voltages. Write for a copy of the Dubilier illustrated
Catalogue.
Capacity r.c. ! D.C. List Price
Type mfd. Working ‘ Test Each.
Volts. Volts
950 0.02 500 | 3,000 10/-
950 N | 1’500 3,000 10/9
950 05 1500 ( 3,000 i/
950 o | 1ooo 2,000 1/6
950 10 1,500 | 3,000 13/-
951 o | 20000 4,000 15/-
951 0 | 3000 6,000 20/-
951 10 | 3500 7,000 25/-
951 10 | 4000 8,000 30/-
950 | 2.0 1,000 2,000 13/-
951 2.0 2000 | 4 17/6
951 40 1000 | 2,000 17/6
951 4.0 2,000 | 4000 21/-
951 10.0 750 1,500 17/

Capacity Tolerance 4 159%

DUEILIER

DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3

O.1.2

Mention of ‘ Television and Short-wave World * will ensure prompt attention.
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“An Experimental 5-metre Super”
(Continued from page 680)

clusively that the valve was not suit-
able for five-metre work in its present
condition. Apparently the makers dis-
covered this at the same time, for
another valve came along which was
infinitely more satisfactory. With this
new valve a conversion conductance of
approximately 550 microhmos was
obtained with only an oscillator input
of 12 volts peak. And, at the same
time, this conversion conductance did
not drop below §20 microhmos with an
oscillator input of only six volts.
Another point was that even down to
58 Mc. there was no appreciable
“ pulling ’* between the oscillator and
signal frequencies, while the valve
was very insensitive to variations in
oscillator voltage.

In practice, a variation of plus or
minus 5o per cent. in oscillator peak
voltage only gives about the same order
of change in conversion conductance as
is normally obtained with a plus or
minus zo per cent. difference in other
types of valves. The oscillator volt-
age is most easily measured by con-
necting a microammeter in series with
the 50,000-ohm leak in the oscillator
grid circuit.

It was not found necessary to tune
the input circuit of the X41 as selecti-
vity was not required and no extra gain
was experienced, while it was a draw-
back having to tune two circuits.

Ultimately a doublet aerial was used
with rather an interesting input circuit.
The grid coil (an H.F. choke) and
matching coil were wound on small
half-inch paxolin tube. The grid coil
consisted of two sections, each section
being 32 turns of 36-gauge enamel-
covered wire wound as a solenoid with
a %-in. gap between the end of one coil
and the beginning of the other. The
doublet aerial was then fed into a
small coupling coil made up of 20
turns of 36-gauge enamel-covered wire
which almost occupied the entire -in.
gap: . o
The remainder of the circuit was
more or less conventional. I.F. trans-
formers were wound to resonate at five
megacycles and to have identical
primaries and secondaries. The first
1.F. transformer, however, has a semi-
tuned primary, as against semi-tuned
secondaries with the second and third
transformers. The reason for this
variation was that unless the primary
of the first transformer was tuned, a
very bad break-in from the local
regional station was obtained.  This
point also occurred with standard short-
wave superhets.

The screens of the L.F. valves—
AC/VP’s—were linked togetner and
connected to 250 volts H.T. via 10,000
ohms. A 10,000-0hm potentiometer
in the common cathode return was used
as the volume control, while a reaction
winding with preset condenser and a
make-and-break switch were included

to form a rough and ready beat-note
oscillator for C.W. reception.

No L.F. amplifier was found neces-
sary, for with headphone work it was
1ather difficult completely to eliminate
hum, wunless the output was taken
directly from the second detector.

This hook-up as it stands operates
most successfully on five or seven
metres; for amateur band use it is
ideal, owing to the low noise level,
while by simply rewinding the trans-

=

-PRIMARY

FSECONDARY

A rough idea of how #he coil should be constructed
can be obtained from this illustration. The
Srequency is 5 M.

formers to between 10 and 12 mega-
cycles, with, of course, the correct fre-
quency response, it would be suitable
for television experiments. Single-
dial control is very useful and inciden-
tally the oscillator circuit also proves
satisfactory on 20 and 4o metres.

Those interested in the construction
of the I.F. transformers will gain a
good idea from Fig. 2. This shows
the basic construction of the coil and
the connections from the two windings.
The first 1.F. transformer, however,
has the trimmer connected in parallel
with H.T. positive and A, instead of in
parallel with G and E; the third trans-
former has an additional reaction wind-
ing between the anode and grid coils.
The paxolin former is 2 ins. high by
4 in. diameter, coils being wound as
follows : primary 35 turns of 36-gauge
enamel-covered wire, secondary 53
turns of the same gauge wire, regenera-
tion winding 20 turns, all coils wound
in simple solenoid fashion.

During my experiments I found that
the Hivac AC/VP valves gave particu-
larly high gain as I.F. amplifiers.
The Osram triode hexode is essen-
tial.  Experimenters would be well
advised to consider the Amplion resis-
tances for the wire ends are unusually
flexible and do not break off unless
they are roughly handled.

Finally, a word about the potentio-
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meter. A noisy one is absolutely use-
less, while, should the voltage flicker
owing to intermittent contact, recep-
tion will be made difficult. The
Reliance potentiometers seem to do
their job very efficiently.

Calls Heard

B.R.S. 1784, M. G. Bourke, Jersey,
Channel Islands, (14-mc. Phone.)
VP2KM, VP6YB, HH1W, CO8YB,

PY2BA, LU4BL, OKzHM, K4DDH,

HI60, PY2GJ, HIyG, COzRA,

COz2HY, VPgR, TI2RC.

(7-mc. Phone’)

GIsMZ, VP6YB, HI7G, COSYB,
PAOW], G6GO, G5VS, G6LU, GsTP,
G6IF, GsQB, GsZ], GeIL.

R. Everard, Sandy, Beds.
(14-mc. Phone.)

K4DDH, CX2AK, PY2GI, PYz2DA,
VP2KM, SUICH, VP6YB, HH2W,
CO60M, CO8YB, OEiCM, LUG6AP,
HIBgU, LA:1G, and go Wi-g.

(7-mc. Phone).

LX1AI, EA4K, HI/G,

EA4BM, EASAB, F8ZA.
2BAI, K. Howell, Acton, W .3.
(7-mc. Phone.) Receiver o-v-1.

PAOLJ, G6XQ, G6US, GsVD,

GsDM.
(7-mc. C.W.)

ON4LA, 0Z8Z, G5ZP.

(14-mc. Phone.)

VP6YB, Wi1CHT, VE2BG, WiONL,
WiCJD, VPgR, W3EOZ, W3BOF.
B.R.S. 1847, J. A. Jagger, Guildford,
Surrey.(28-mc. C.W.) Receiver 18-valve

Mid-west.

G2HG, Gs;WP, G6NA,
WoNY, WiCCZ.

(1.7 mc. Phone.)

Gz2XC, JU, DQ, GG, LZP, UW, KT,
PL, ]G, NV, PK, QF, OG, VO, UJ,
GskjJ, OC, RD, KG, IN, ZJ, JW, AR,
VT, ]V, IL, WL, ZQ, OD, BI, WW,
BC, OP, BG, FJ, CD, G6FF, QM,
QB, DO, KD, NF, PA, GO, SO, FV,
AJ, NU, PL, SR, IF, LW.

(14-mc. Phone.)

(September 2, 17.35-23.05)—W3EOZ,
VE2CA, W34BJS, WiKH, VE3GS,
VEICA, W2MB, VE2CA, VE:EE,
W2AH, WsBMZ, W3EBC, W2CLS,
W4CJ, VEIFE, HI;G, W2CGK,
W6DCQ, WS8JK, W4ABG, VESEH,
W2HMD, W2FLO, W2HFS, W3BDI,
WsAOP, W3ERK, WsAEB, W3EDK;
(September 3,  20.15-23.38)—HI7G,
W2GED, W2BY, W2BSD, W2JJ,
WgBPK, W2CM], W4ABG, W4BTR,
WsALT, W3ABN, VP6YB, W3CRG,
W2DYR, VEoCNE, CO8YB, W2HFS,
W8]V, W6KSE, W7AOF, W3DMI,
WoBHU, WiWK, CO2HY, W6BWE;
(September 4, 18.30-22.45)—W2ABN,
WSJV, VE2CA, W3HN, W4ZF,
W3CC, W6PQY, W4BTR, WSIV;
(September 5, 22.25-23.15—W3CRG,
W3DLH, HH2W, W2BSD, W:2KR,
W2AMD, W2EVG; (September 6,
22.35-23.14)—K4DBE, W 4 AHDO.

EASBE,

ZS1H,
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Recent Books

Television, by M. G. Scroggie,
B.Sc., AM.LLE.E. (Blackie and
Son, Ltd.). This is a small hand-
book in the ‘‘ Technique '’ series
and the aim of the author has
been to present a brief survey
of the principles of television in
an easily understandable form. The
book contains 68 pages and the con-
tents include a survey of the princi-
ples, equipment, mechanical systems,
cathode-ray systems and a chapter on
special devices which have come to
the fore of late. The treatment is
necessarily brief, but it will provide
an excellent introduction to the sub-
ject for those who wish to make a
start with the new science.

Photo-electric and Selenium Cells,
by L. J. Fielding (Chapman & Hall,
6s. net). The object of this book is
the survey of photo-electricity in a
manner which can be readily under-
stood by the not too technical person.
It is a practical treatise and provides
information on the construction of
apparatus within the ability of the

amateur. Included are construc-
tional details of selenium cells and
photo-cell amplifiers and the latter
part of the book is devoted to sug-
gested and industrial applications of
light cells of various types. The
amateur will find a wealth of informa-
tion in this book.

Popular Television, by H. J. Bar-
ton Chapple (Pitman & Sons, 109 pp.,
46 figs. Price 2s. 6d.). The re-
cently aroused interest in the de-
velopments in television has brought
forth a crop of books on the subject
intended to give non-technical readers
an insight into the problems and
methods involved.

This book is the latest addition to
the number and should appeal to
those who have adequate knowledge
of radio terms but who have not had
an opportunity of studying the new-
est branch of the science. The neces-
sity for the apparently complicated
apparatus used in television is ex-
plained together with brief descrip-
tions of the most recent types of
scanning apparatus—the Iconoscope,
Farnsworth’s image dissector, etc.

TELEYISION
SHO RT-W?R/E;E WORLD

The author is not always happy in
his choice of words—‘‘ eschew *’ is
surely better replaced by ‘‘ avoid
each time that it occurs; and ‘‘ those
who administer the law *’ are judges,
althongh from the context *‘ police
is the word meant.

These are details, however, and
the subject is covered in a concise
and informative manner which will
give the book a wide circulation
among those who wish to obtain an
acquaintance with television.

Television Society.
New Members.

The Secretary of the Television
Society points out that payment of
subscriptions by new members for
September-December, 1935, will be
carried over to cover their subscrip-
tion to the end of December, 1936.
The Business Secretary is always
glad to answer inquiries from mem-
bers and non-members regarding the
introduction of new members into the
Society.

0 to 300 VOLTS
Three ranges of volt-
age
| obtained with positive
plug in the pos tive

readings are

Voltage
ranges are doubled
by inserting the
positive plug in the
6Ma socket instead
of in positive socket.

RADIO
SERVICING
SIMPLIFIED
New Enlarged
Edition

2/6

Post Free 2/9

AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W.I.

obtained.

Jmportcmt
to 32000 users of the

“AVOMINOR

Regid Trade Mark

Do you know that the values of the three voitage ranges provided on
the D.C. AvoMinor can be doubled if the positive plug is inserted
in the 6Ma socket instead of in the positive socket ? This means
that actually six different ranges of readings from 0-600 volts can be

Thus the testing facilities provided by this famous instrument
are virtually unlimited. The AvoMinor reveals the TRUE condi-
tion of circuits, valves, components, batteries and power units.
You can test with an expert’s precision, for the AvoMinor provides

a standard of accuracy un-

obtainable in any instrument

*

in one, giving
voltage ranges.

Actually the D.C. Avo-
Minor is I3 instruments
six different

at anywhere near its price,

40/-

In case, with leads,
interchangeable test-

This invaluable VOLTAGE : ing prods and croco-
book explains 0-6 volts 0-12 volts dile clips and in-
every phase of fault-tracing and 0-i20 , 0-240 ,, struction booklet.
testing in non-technical language. 0-300 ., 0-600 ,, Deferred  Terms
Multitudinous tests are so set CURRENT | RESISTANCE if desired.
forth as to be a matter of straight- 0-6 m/amps 0-10,000 ohms.
forward procedure. The com- . 0-30 " | o-60,
prehensive information and num- & British 0-120 ” 0-1,200,000", i
erous diagrams enable everyone - ? 0-3'meiohn;'s. Send for fully descriptive folder.
to test sets and apparatus with Made
ease and success,

- 683
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WHEREVER YOU ARE—WHATEVER YOU DO—

™ WSS THIS!

THE FINEST AND MOST COMPLETE
BOOK ON RADIO STARS AND RADIO
ENTERTAINMENT EVER PUBLISHED

ERE’S a splendid opportunity to really know about
the brilliant men and women who entertain you
over the air—you’ll find everything you want to

know in the ‘‘ Radio Pictorial " ANNUAL. Never
before has anything like it been offered to listeners—its
84 big pages, printed throughout in beautiful photo-
gravure, reveal in pictures and words all the secrets of
the ‘* stars *’ of the microphone. It tells you of their
homes, their private lives, their fads and fancies—
told to you by those who know them intimately.
Each page abounds in wonderful pictures—of the
*“stars ** whom you hear in your home, but never see
—announcers, singers, crooners, dance bands, famous
people who talk to you—over 360 lifelike shots of
men and women whose names are household words in
every town and hamlet of this country.

And that’s not all ! Famous writers like A. J. Alan
and the Reverend Dick Sheppard have contributed
some remarkable features to -thrill you . . . . amuse
you . . . . hold you.

Look at the list below—it will give you some idea
of the remarkable contents of the ** Radio Pictorial '’
ANNUAL.

HERE ARE SOME OF THE
AMAZING CONTENTS

360 Radio Star Photographs

A. J. Alan Short Story

Jane Carr on Fashion

How to Make the B.B.C.’s Christmas Pudding

Rev. Dick Sheppard on Christmas

Britain’s Broadcasting Centre—a pictorial peep
into Broadcasting House

Dance Music’s Amazing Story, by Charlie Kunz

I Look after Harry Roy—by His Brother

All about B.B.C. Music Halls

200 Radio Star Who’s Who

Remember, there are nearly 8,000,000 listeners in
the country—everyone will be eager to get a copy of
this grand ANNUAL—so make sure of your copy

ALL PHOTOGRAVURE o quickly—otherwise you'll be told ** Sold Out.”
. It is on sale on November 7th, price éd., of all
D : _ newsagents and bookstalls throughout the country.

On Sale - November 7

LOOK FOR THE FINE COVER ON THE BOOKSTALLS

It helps us if you mention * Television and Short-wave World.”
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USING THIRTY-LINE APPARATUS ;
Qur Readers’ Views

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

Reception in the Provinces
SIR,

I agree with ‘‘ Looker No. 2.”" Al-
though I am about 140 miles from
London, the pictures received on my
disc television receiver were clear and
distinct, also the names and designs
on the caption machine were easily
readable.

I was very interested in the des-
cription of ' Skyline »’ given in your
journal, I have no sound receiver, and
so it was very interesting to check
what 1 saw.

The panorama was very clear that
night and I recognised it immediately
on seeing it in your journal.

I cannot understand why the
B.B.C. did not have a census of the
television receivers then in ase, I am
sure that the number must have in-
creased since the last census.

Not only is it golden,
but it is essential where

Volume Control is
concerned.
You get silent operation with
‘“ Reliance ’' Potentiometers.
The ‘‘Wireless World '’ said :(—

‘‘ Specimens tested have been found to
be particularly smooth and quite
noiseless in action."”

In ‘‘ Reliance *' products it is achieved
by an exceptionally springy contact
exerting a light but firm pressure over
a very small area of resistance element.

Reliance are specified
for all the following apparatus :
‘* THE ADVANCE ALL-WAVER."”
*THE TWO H.F. PRE-AMPLIFIER.”
A 45-WATT CLASS A-B AMPLIFIER.

il
RE |ANCE Reliance wire-wound
L i 4/6
"HE PRODUCT OF ohms. each.
SPECIALISED RESEARCH Folder ' T.S." Free.
British Made
RELIANCE MANUFACTURING (o tsoursmwesn[°

I am looking forward to the high-
definition transmission. I am only 22
miles from Birmingham and so shall
be able to receive transmissions from
that town.

I do not agree with the double
transmissions from the Alexandra |
Palace, part of the money supplied to
pay for the double apparatus could he
used to start the station at Birming-
ham, also the double transmissions
will only complicate receivers at a,
time when they should be as simple
as is possible; a high number of lincs
also reduces the range, which is quite ‘
small enough.

T. SParRRON (Bri(lgnorth).‘

Don’t Scrap Your 30-line Gear |
SIR,

No doubt many of vour readers are
feeling at a Joose end and wondering 1
what to do now that the 3o-line trans-
mission has ceased. They are also |
probably bemoaning the waste of;
money on the equipment which is now
worth a few pence as scrap. May 1
through vour columns offer them my
sincere condolences and a few sug-
gestions to put it to use while they
are waiting for the next move on the
part of the B.B.C. -

I am in the fortunate position Of‘
having very little to scrap as 1 was
bitten by the television bug when the
cathode-ray tube was first introduced
as a commercial article. After play-
ing with it for some time, 1 made up
the ©* Simplest Cathode-ray Viewer ”’
in last year’s TELEVIsION, and got ex-
cellent results.  Since then 1 have
been continually experimenting with
fresh scanning circuits and have
gained a great deal of invaluable ex-
perience which will help when high-
definition becomes an accomplished
fact.

I found very quickly what most of
us have found—that two half-hours
a week were uscless for experimental
work, particularly as I had one or two
visitors most evenings. So I made
up a very crude scanner from a 3o-
line disc and a small transparency,
and immediately discovered that I had |
let myself in for a whole host of fresh ‘
things to interest me.
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No. INOW ON SALE!

““The SHORT WAVE CONSTRUCTOR **

packed full with short-wave
articles of absorbing interest. Describes
in detail 3 entirely new Short and Ultra-~
Short-Wave Circuits etc., etc, . . . the
very latest in short-wave technique.
Obtainable through all branches of
W. H. Smith and Sons, Radio dealers,
or send 3d. direct to the Publishers :

B.T.S.—THE ACKNOWLEDGED
LEADERS IN SHORT WAVES

SPECIFIED

2 H.F. PRE-SELECTOR

B.T.S. COMPONENTS, again chosen
for their reliability and undoubted
superiority. Produced by specialists
—preferred by experts.

s. d.

2 B.T.S. Padding Condensers Type UPC. 6 . 6
he pair .

1 B.T.S. Trimming Condenser Type UTC 2 . 9

BRITISH TELEVISION SUPPLIES, LTD
BUSH HOWUSE, Dept. .. LONDON, W.C2

MICROFU

GOLD FILM

Specified for the

ADVANCE FUSES
ALL-WAVER 20 Stock Ratings
Oqe I amp, Lyp.e F2, SsnaitablAebl for
Mﬁ;‘;g‘érand atha:nsa;rséf‘ IRe[s;i:éanch:
. ohms, volts D.C. low
ilable 2 m/A, 4/-, { A,
PRESELECTOR  dosety?S b Wit
- atter .
o blows az 3053'::1/;\. Rezit-
ne § amp. ance 7} ohms. Voltage 260
Microfu and Volts D.C.  FUSES 6d.
Holder. HOLDERS é&d.

MICROFUSES LTD.

s. <>
London, E.C.1. 'Phone : CLE 4049 .

4, Charterhouse Buildings, Goswell Road,
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PILOT AUTHOR KITS

are only obtainable direct from Peto-Scott. Any item supplied
separately. Orders over 10/~ sent C.0.D.—carr. and post free

ADVANCE ALL WAVER

P 5
€€ ... . .
KIT <A’ €afh ed'c 8% 59700
or 12 monthly payments of 16/6.
Authors’ Kit of first speclﬁed parts less Valves, Cabinet and

Set of 5 Speclﬁetl Valves £4 6s. 6d.
Peto-Scott Adaptagram Cabinet £3 3s, 0d.

B.T.S. BANDSPREAD NAVE 5

WAVE 3
The latest B.T.S. Short Wave Kit for
the beginner. Simple to build, simple
to operate. Incorporates efficient
Band Spreading system, enabling
you to tune in long distance
Short Wave Stations nearly as
easily as London. Every kit
supphed complete wnth Blue’
print and copy of The
Short Wave Constructor.”

@Triode detector, amplifier
. and output valves @B.T.S.
.Rnnze 12-80 metres @No Coil

Triple range coll.
Alumini

changing. @ um Chassis and Panel.
KIT =R T8 115 10
C lete Kit o ts including

ready drilled Alumlmum Chassis  and
panel less valves ancl cabinet. Deposit 5/-

Balance in 12 monthly payments, of 5/-
KIT «“B” As for Kit * A but in-

cluding set of 3 valva.
less Cabinet. Cash or C.O.D. rriage
Paid, £3:8s. or 5/-deposit and 12 monthly

payments of 6/-.

As for Kit “A” but including valves and
KIT «C” : 1::t lCash o‘: 1(:5 .D.  Carriage
Paid, £318s.64d., or 6/- deposit, and 12 monthly payments of 6/9.
FINISHED INSTRUMENT, Ready wired and assembled

with valves and cabinet. For immediate use. Cash or C.O.D.
Carriage Paid, £4 : 10 0

or 10/~ down and 10 monthly payments of 9/-,

Send 3d. in stamps for your copy of “ The Short Wave

Constructor,” giving full ﬂamculars and circuit diagrams
of above and other new short wavers. .

PETO-sGOT I Gu., LTD.

77 (T7) CITY ROAD, LONDON, E.C.l.
West End Showrooms : 62 (T7) High Holborn, W.C.1.

our radlo tests!

MAGNETIC CONTROLLED. D.C. ONLY.
Attractively priced and finished, these meters are widely
used for general purposes. Semi-flush panel fitting.
2% in. overall ; 2 in. hole in panel.

Voltmeters. Available up to 20 volts at ... 7/ 6
Ammeters. Inall ranges from 1-0-1 10 30-0-30 at 7/ 6
Orupto 10 amps at . 7/6

Ml.llls?)g:meters. In ull useful capacities from IO to

m.a.

Please send your fully 1llustrated list No. T.1.
ame ..
Address ...
(Use Block Letters)
SIFAM EhEEﬂuCAL INSTRUMENT CO.,
ydale Road, London, S.E.15.
"Phone : .~ New _Cross 5

A SIFAM TEST'S A SAFE YEST

Carew Wilson

LTD.

and adjusting of the amplifier and the
synchronising were quite enough to
keep me occupied for a long time.

Now I am playing with a high-
definition scanning circuit and am
seriously thinking of making my own
high-definition scanner as 1 want to
try out an amplifier with a wide fre-
quency range !

So I suggest to those who want to
keep their hands in—don’t scrap the
mechanical scanner: make it into a
transmitter of your own. If you can-
not afford a cathode-ray tube yet,
link up the scanner with a similar
mechanical reproducer and try and
get the best out of your amplifier.

It 1s surprising how difficult it is
to get really good reproduction of the
standard B.B.C. patterns (see TELE-
VISION AND SHORT-WAVE WORLD for
February, 1935.—Ed.). You will be
in a better position to deal with some
of the snags in high-definition when
you have got a perfect response on
the cruder stuff.

Don’t hibernate this winter—there
are lots of things to be done.

J. W. Steevens (Highbury, N.).

Guide to Amateur Radio

SIR,

In one of our recent advertisements
describing the contents of our Third
Edition of ‘“ A Guide to Amateur
Radio,’” it was stated that a one-
valve pentode crystal controlled 160-
metre transmitter was described.

I regret’ that this information was
incorrect.  The article in question
was, however, published in the
August issue of the Society’s Journal,
a copy of which will be sent to any
reader on receipt of 6d. in stamps.

J. CLaRRICOATS
(Secretary, Radio Society of Great
Britain).

A Mystery Transmission
SIR,

Recently I have been receiving a
television transmission on the 4o-
metre amateur band. The station is
working quite regularly every after-
noon between about 3 and 6
B.S.T. and is transmitting 3o-line
television (Baird system).

The vision is coming in with QRK
varying between R3 and R8. On
Thursday (September 19) the pictures

Your personal opinions and experi-

ences are helpful to other readers.

We pay half-a guinea for the letter

published on this page which is of
the most general interest.
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were very good at times and I saw
very definitely a picture of the head of
a nigger.

The operator also appeared. He
had spectacles on and nodded his head
a few times.

I heard it rumoured that this station
is situated in England (Birmingham).
Actually I did not hear his call-sign.
Can you tell me which station I have
been looking-in at or can any reader
of TELEVISION AND SHORT-WAVE
‘WoRLD help? My receiver is a 6-
valve superhet, type ACR-136 R.C.A.
Victor. For amplification I used a
25-watt power amplifier which feeds
the neon lamp of the disc televisor.

J. H. Apama (PAoFB),
(Den Haag, Holland).

[We shall be glad to know if any
reader can assist in the location of
this station.—Ed.]

“A 45-Watt Low-loadmg Amplifier”
(Continued fronm page 678).

of the fact that while current will flow
through a valve while the anode is
positive and the cathode earthed, it will
flow equally well if the anode be
earthed and the cathode made negative
to earth. Reference to the diagram
will show that the cathode of the bias
rectifier is connected to a tapping on
the H.T. winding of the mains trans-
former—in this case 200 volts from the
centre tap—while the anode is effec-
tively joined to earth.

This tap accordingly becomes alter-
nately positive and negative with
regard to the anode. During the posi-
tive half cycle as the cathode is posi-
tive to the anode, no current can flow
through the bias rectifier although at
the same time current actually flows
through the adjacent half of the mains
H.T. rectifier. During the negative
half cycle, however, in fact, while this
half of the H.T. winding is idle, in so
far as the main H.T. rectifiers are con-
cerned, current flows through it from
the main H.T. negative and in so doing
passes through the potentiometer and
resistance network, causing the voltage
drop necessary for biasing the output
valve.

The output transformer has to be
carefully made so as to load up to 3,400
ohms, while with the particular Savage
transformer we have used, the secondary’
is tapped so as to give 8o, 40, 20 or
10 ohms. This is suitable for all types
of P.A. work. Transmitters wishing
to modulate must obtain a modulation
transformer with a secondary wound to
match up with the final P.A.  This
type of transformer is also available.

We cannot stress too highly the
system of construction. It is another
feature which has not before been pub-
lished for the benefit of the home con-
structor. The use of a chassis or base-
board is eliminated, for all the com-

(Concluded on page 688).
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SOUND REASONS for X
HYVOLTSTAR RADIO
Supremacy !

Consider these points—then you will know
why HYVYOLTSTAR UNIVERSAL All-Wave
All-Mains A.C./D.C. RECEIVERS have been
given the name of * Revolutionary Radio.’
I. The only set which incorporates
the well-known

2. Every set is individually built by Technical
Experts, and not by mass-produced methods.
3. There are no mains transformers or drop-
ping resistances to fail, as these are not incor-

porated in Hyvoltstar construction. 4. HY-
VOLTSTAR has the highest sensitivity and
selectivity. 5. Reception at full loudspeaker
strength with perfect quality of reproduction
over wavebands from 13 to 2,000 metres. 6. All
components are of the finest British Manufacture.
7. Built to withstand all the extremes of tropical
climate.

Available in Chassis form if required. This
enables intending purchasers to utilise their
existing cabinets and speakers, or use a cabinet
adapted to their present furnishings. OBTAIN-
ABLE ‘‘* ON APPROVAL.”

% A selection of HYVOLTSTAR CHASSIS Prices

(complete with vaives.)

HYVOLTSTAR All-Wave four 13} gns.
" w  five 17,
»”» »” six 18
- " seven 24} ,,
" »”» ten 29

Send to-day for complete
details of HYYOLTSTAR
All-Wave All-Mains AC/DC
RECEIVERS, RADIO-
GRAMS& AMPLIFIERS from
Dept. *'T,”” Hyvoltstar
Universal High Vol-
tage Radio, Limited,
28-29, Southampton
S§t.,, Strand, W.C.2,
Telephone : TEMple Bar
8608 and 4985.

aMPLIOw

RESISTANCES

Television and Radio journals are consistently
specifying Amplion products. In this issue the
designer of the
2-H.F. PRE-SELECTOR
chooses the well-known
Amplion I-WattWire-wound
!.‘ ’.!‘Reswtances.] o
~ PRICE }/- EACH

(All Values).

Obtainable from al
Radio Dedalers.

Send P.C. for Leaflets
“TS." on all Amp-
lion products.

Amplion Cartridge Fuses from 60 m/A to 3
Amp. for Battery or Mains sets 6d. each.

Amplion Fixed Condensers, A complete
range, from 6d. each. Tested and guaranteed,

AMPLION (1932) LTD.

82-84, ROSOMAN ST., LONDON. E.C.1
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WIVAC

THE SCIENTIFIC
VALVE
=

BRITISH MADE

For high efficiency
in operation, low
current consump-
tion and true
economy in price
choose the

HIVAC
B 230

for your

ALL-WAVE
RECEIVER

This excellent valve
costs only |0/6

Ask your dealer for a
HIVAC B 230

Hivac Valve
Guide “T”
Free on request

HIGH VACUUM VALVE Co. Ltd.
113-117, Farringdon Rd., London, E.C.|

DEVELOPMENT

Four-pin, Five-pin—then Seven-pin and now
Nine-pin valves are utilised in modern radio
apparatus.

The question of efficient contact becomes
more important as the number of pins
increases.

Only by the use of the “Clix”’ patented
features can perfect contact be guaranteed—
contact which unbiased laboratory tests have
proved to be more than four times as efficient
as any other.

All the following Clix
contacts are specified
for apparatus de-
scribed in this issue.

VALVEHOLDERS
7 pin « 1/- each

SOCKETS
1id. and 2d. each

SOLID PLUGS
2d. each

VALVE-PINS
2d. each

TWO NEW FOLDERS
T.5.”" NOW READY
Free on request

LECTRO LINX LIMITED
79a, Rochester Row, London, S.W.I.

Genuine Erle Resis-
tors are hall-marked
with the Erie label.
Look for this guar-
antee of 100% safety.

The SAF KETY

vou want

No climatic conditions or changes In
temperature affect Erie Resistors.
They are made of a combination of
carbon and rare earth, and are
specially impregnated to withstand
heat and damp. Erieengineers have
marched ahead in perfecting the
dependable resistance. That’s whr

1

the leading radio manufacturers al
colour coded, la~

RESISTORS

PER WATT Each resistor
I/- in all values.
anteed.

ERIE VOLUME CONTROL.  3/6
Erie have produced a Volumé Control o with
that does not develop faults. The bone~ pyjit-in
hard Erie element and nickel silver con- mains
tact ensure smooth and noiseless effi- gyijech
ciency. Wildely specified by designers. 5/ ’

THE RADIO RESISTOR Co., LTD.
| Golden Sq., Piccadilly Circus, London, W.1;

When replying to advertisements, please mention * Television and Short-wave World.”
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* A Simple Explanation of the Offical Specification ™’
(Continned from page 636.)

frame frequency is the same. The line frequency,

6,000, is, of course, derived by multiplying c40 » 23

= 6,000 (compared with 10,125).

‘The picture ratio is 4 units width by 3 in height
(instead of 5 x 3) which is exacltly the ratio of modern
talking films, so that there should be no waste when
transmitting these.

We find that the D.C. component is similarly trans-
mitted and, finally, that 2 megacycles is also the maxi-
mum sideband required.

This is a little difficult to understand without further
information as the first * zero frequency ’’ is approxi-

NOVEMBER, 1935

mately 1,900,000 and for equal definition in either
direction we should expect a response of only about
1 megacycle to be necessary. While with a maximum
of 1 megacycle modulation applied to either system we
would expect the same amount of detail (though not
distributed in the same way) it is difficult to judge the
improvement which z megacycles would effect in the
Baird system. However, as 2 megacycles is also re-
commended for the E.M.I. reception and receivers will
have to be designed to accommodate such a modula-
tion frequency, experience will soon show what the
advantages are.

The comparative details of the two systems in tabu-
lated forms are given in the panel on page 636.

“A 45-watt Low-loading Amplifier”
(Continyed from page 686.)

ponents are mounted on the front steel
panel. A valve platform is bolted to |
this panel so that all valves are easily‘
get-at-able for replacement, while heat
is more easily dissipated. Hum is also ‘
kept down to a low level.

colossal  output

We, however,

With regard to the valve sequence,
the most important valve, other than
the DA3o0’s, is the ACP1 in the SECODd‘
stage.  Unless this valve is used we
cannot be sure that the rated output of
45 watts will be obtained. Actually in

indefinite life.

practice this amplifier with maximum
drive gave an output of 62 watts, more
than enough for all normal purposes.

The valve makers tell us that they
have not life tested the DA30’s for this
they
responsible if the valves should fail. !
have found that the
DA3zo’s will stand up quite well to this
output, but those readers who do not
wish to take the risk can rest assured
that the amplifier will give between 43
and zo watts, the valve then having an |

S0

The majority of the components are
of a straightforward type.

are 1- and 2-watt type, condensers
standard stock, similarly the ganged
potentiometers; the valve holders are
Clix chassis mounting type which have
a large gap between the anode pin and
chassis and are suitable for high volt-
age. The input and output trans-
formers, the chokes and transformers
in the H.T. circuit are all of a special
type. For example, the smoothing
choke has a resistance of only 10 ohms.
In our opinion the low-loading cir-
cuit  will in most cases supersede
normal push-pull, for the output is so
greatly increased with only a slight
increase in constructional costs.

cannot be !

. I
Resistances |

MAKE AMATEUR RADIO
YOUR HOBBY

THIS WINTER—
But begin right

A dozen of the leading Radio Amateurs in Great
Britain have contributed articles to the Third and
Greatly Enlarged Edition of

“A GUIDE TO AMATEUR RADIO.”

Written in clear and concise language—the informa-
tion contained within its 100 pages—will solve every
major problem likely to arise.

Transmitters—Receivers—Aerials—Power Supplies—
Valves—Morse Code—International Abbreviations—
56 mc/s Gear—an All Bands Receiver—a 7 mc Trans-
mitter—Frequency Meters—are but a few of the
subjects dealt with.

8d.

Post Free
from

OVER 5000 COPIES SOLD
TO DATE. HAVE YOU
BOUGHT YOURS?

The Secretary,

RADIO SOCIETY OF GREAT BRITAIN,

(Dept. S.W.9)

53 Victoria Street, London, S.W.I.

THE

TELEVISION SOCIETY

President : Sir AMBROSE FLEMING, M.A,, D.Sc,, F.R.S.

Founded in 1927 for the furtherance of Study and Research in elevi sion and
allied Photo-electric Problems.

Ordinary Fellows are elected on a Certificate of Recommendation
signed by Two Ordinary Fellows, the Proposer certifying his personal
knowledge of the Candidate. The Admission Fee for Fellows is half-a~
guinea, payable at the time of election, the Annual Subscription is £1,
payable on election, and subsequently in advance on January Ist in each
year, but the Annual Subscription may be compounded at any time by
the payment of Ten Guineas.
Any person over 2{, interested in Television, may be eligible for the
Associate Membership without technical qualifications, but must give
some evidence of interest in the subject as shall satisfy the Committee.
For Associate Members the Entrance Fee is 5/-, payable at the time of
election, with Annual Subscription 15/-, payable in advance on January Ist
in each year.

Student Members.—The Council has arranged for the entrance of
persons under the age of 21 as Student Members, with Entrance Fee 2/6
and Annual Subscription 10/-, payable as above.

The Ordinary Meetings are held in London on the second Wednesday

of the month (October to May inclusive) at 7 p.m. The business of the

meetings includes the reading and discussion of papers. A Summer

Meeting is usually held, and affords Members the opportunity of in-

specting laboratories, works, etc. A Research Committee and the

preparation of An Index of Current Literature are active branches
of the Society’s work.

The Journal of the Television Society

is published three times a year. All members are entitled
to a copy ; and it is also sold to Non-Members, at an
annual subscription of I5/- post free.

Forms of proposal for Membership, and further information

regarding the Society, may be obtained on application to the

Business Secretary, J. J. Denton, 25, Lisburne Road, Hampstead,
London, N.W.3.

There is news in the “ Television and Short-wave World ”’ advertisements.
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MAKE YOUR PRESENT SET
ALL-WAVE FOR 30/-

~.SHORT-WAVE CONVERTER/ADAPTOR
USE WITH ANY MAINS OR BATTERY SET,
COMPLETE in METAL CABINET 13/52 Metres.
Price 30/-. Descriptive leaflet free,:
“ Practical Television’’ Handbook, I/-
BENNETT TELEVISION CO., REDHILL.

“ADVANCE
ALL-WAVER"”

We can supply the
COMPLETE KIT OF PARTS
VALVES AND SPEAKER

for this excellent Receiver

£9-10-

Send for our Complete List T.S. of Radio
Apparatus

CHAS. F. WARD,

46 Farringdon Street, London,
Telephone: Holborn 9703

Cash or C.O.D.
Carriage  Paid

E.C4

The Mazda Valve Mannual

We have recsived from the Edison
Swan Co. a copy of their latest valve
book, of which the full title is ‘* The
Mazda Valve Manual for Radio Engi-
neers and Service Men.”” There is,
however, a great deal to interest the
ordinary user of receiving valves and
there is sure to be a brisk demand for
copies.

The contents include detailed par-
ticulars of all the range of Mazda re-
ceiving valves and Ediswan trans-
mitters, together with operating
notes and suggestions for obtaining
the best results, together with data
on cathode-ray tubes and their asso-
ciated valves.  This latter feature
makes the book of particular interest
to our readers.

At the end a series of typical cir-
cuit diagrams is given, one of which
is of a high-fidelity push-pull ampli-
fier.

Copies of the manual can be ob-
tained by recognised radio dealers
free of charge on application to the
Edison Swan Co., 155 Charing Cross
Road, and mention of this journal.
Non-trade readers can obtain one on
forwarding P.O. or stamps for 6d.
to the same address.

Betier service results from mentioning * Television and Short-wave World

CATHODE RAY TUBES. We have two
only, Type B.H., quite new at REDUCED
PRICE £6-6-0. LABORATORY METERS.
A large and varied selection Weston, Ferranti,
etc., Micro, Milii and Voltmeters, mostly nearly
new at Reduced Prices, send us your require-
ments. ULTRA SHORTWAVE RECEIV-
ER 3 valve 4°5 to [0 metres, nearly new, with
valves, £5-0-0. Popular Television Hand-
book, 2/10 post free.
H. E. SANDERS & CO.
4, Grays Inn Road, London, W.C.I
Phone: Chancery 8778

1 Name (in block letters) ...............

—

THE CONSTRUCTORS’
CIRCLE

Application for Membership

To be filled in and sent with a
stamped envelope for reply to the
Editor, “Television and Short-wave
Wotld,” Chansitor House, Chancery
Lane, London, W.C.2.

(1) I already subscribe to your
journal at the address below.

(2) I have placed a regular order
for TELEVISION and SHORT
WavVE WoRLD with my book-
sellers, Mess1s....oceeeunnn.n..

and desire to be enrolled as a
member of the TELEVISION
and SHORT WaAVE WORLD.,
* Constructors’ Circle.”

Please send membership badge
[ree of eharge to

Address

sesscvssecresssnessssccrssscannse

eesserescassessnsssssrcessssccnne

*Strike out lines not applicable.

L

“TELEVISION COUPON

and SHORT-WAVE WORLD.”
FOR FREE INQUIRY SERVICE

Name

Addras—

November, 1935
i)

FOYLES

Booksellers to the World

New and secondhand books on every subject.
Catalogues free om mentioning your interests.

119-125 Charing Cross Rd., London, W.C.2,

Telephone : Gerrard 3660 (10 lines)

TZL2YISION

SHORT-WAVE WORLD

MISCELLANEOGS
ADVERTISEMENTS

The charge for advertisements in these
columns is 12 words or less 2/-, and 2d. for
word, All advertisements

every additional
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 fater than the
15th of the month previous to date of issue.

FOR SALE. Complete Set of “ Television ” from
No. 1. to date, clean, £z.0.0. Nichols, Bank Place,
Ryde, .LO.W.

AUTUMN CALLBOOKS. Many pages of new DX
calds—6/- post free—G35KA, 41 Kinfauns Road,
Goodmayes, Essex.

PATENT AND TRADE
MARK AGENTS

A, MATHISEN, Chartered Patent Agent, F.Tel.S.
Patents, Designs and Trade Marks.~—First Avenue
House, High Holborn, W.C.x. Holborn 8gs0. Tele-
grams : ** Patam ” Holb., London.

PATENTS. Trade Marks Advice, Handbook and
Consultations free.—B. T. King, Patent Agents, G.B.,
U.S.A. and Canada, 1463, Queen Victoria Street,
London, 4g years’ references. City 6161.

GEE & CO. (Estab. 1905), patents and trade marks
throughout the world (H. T. P. Gee, Mem.R.5.G.B.,
A.M.I.LR.E,, etc.), 51 52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office.)
'Phone : Holborn 1525. Handbook free.
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EDISWAN
RAY TUBE
TYPE BH

SERIAL Mo..

Television
developments

Here is the Cathode Ray Tube specially developed
for television reception. Ediswan have been asso-
ciated with the application of Cathode Ray Tubes
to television from the commencement and have kept
to the front with the most recent improvements.

Ediswan High Vacuum Cathode Ray Tubes
are made in two sizes:
Prices
Type AH - £10.10.0 Type BH - £8.8.0
All have special screens giving a black-and-white
image. Green or Blue screens can be supplied
without extra charge.

We also manufacture :
@® Mercury Vapour Rectifiers @ High Vacuum Diodes
@® Transmitting Valves for ultra-short waves
@ Grid controlled discharge tubes for time bases
These have been specially developed for linesscanning circuits.
Full information on the tube and its associated circuits

can be obtained on application to the Technical Service
Department, at the address below.

BN T 1. R B ELY BRITIES H M A DE

EDISWAN

RADIO VALVES

THE EDISON SWAN ELECTRIC CO. LTD. @ 155 CHARING CROSS RD., LONDON, W.C.2

USED BY ALL GOVERNMENT DEPARTMENTS

R.E.245
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