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“ I think I'll vevive the old set,”’
\J
Said Smith, and his wife veplied
““ Pet,
If you'd wived it vight

At first with FLUXITE,

You'd have saved yourself trouble,
I'll bet.”

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

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

with FLUXITE.

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 GUN

1s always ready to put Fluxite on
the soldering job instantly. A
httle pressure “places the right
quantlty‘_on the right spot and
one charging lasts for'—a_g‘e-;.

\Price_1/6.

ALL MECHANICS }

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. T.V.), DRAGON WURKS, BERMUNDSEY S1

To CYCLISTS ! Your wheels will NOT keep round and true unless the spokes l

LS.k

Trust ¢ Television
experts to know!

The resistors specified for the
‘* Self-contained  3-valve re-
ceiver ”’ and the ‘‘ [0-watt
Portable Transmitter’’ des-
scribed in this issue are Eries.
They are essential to every good
set.  All leading manufacturers
and designers use them, because
of their absolute reliability.
Eries are specially impregnated
to withstand extremes of heat
and humidity . . . hence, they
will not break down!

RIE

RESISTORS

Write for Erie Colour Code Chart, Post Free.
THE RADIO RESISTOR CO., LTD., i, Golden Sq.,

All values. >
1/~ per watt.

ERIE
Volume Control
The variable resistance
that never develops
faults. All values,
5,000 ohms to 2
megohms Price 3/6
With  built-in
Switch

Mains
Price 5/-

London, W.I.
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Available in three ratings:
250 m/A. for small receivers

{e.g., 3-valve sets), 500 m/A.
for usual types of receivers
from 4 to 7 valve, and 750 m/A.
for large muhl-vulve sets radio-
grams, television receivers or
public address apparatus. Price
for all ratings, 9d. each.
DlmenlenS as Stﬂndard rﬂdlo
fuses, 13 in. long by % in.
d)ameter, with cylindrical end
caps and glass tubes; fit al
standard radioc  fuseholders ;
colour coded with rings indicat-
ing nominal ratings as standard
uses.

‘MAG-NICKEL’ Fuse

Radio fuse designers have for years tried to produce a fuse which is
capable of thhstandmg the surges which occur when sw1tchmg on a
radio receiver, and at the same time be rated low enough to protect
the small continuous overload.

By courtesy of *Wireless World™

Recently, one of our engineers hit on a brif’ht 1dea. He took a non-
oxidising filament of high melting point wire (nickel, to be precxse)
and mounted on it some tiny explosive blobs of powdered magnesium
held in a suitable binder (Prov. Patent). The melting point of the
nickel is some 1,500° C., but the flash point of the magnesium is
only 650° C., and on burnmg it instantly generates some 3,000 or
4,000° C. Thus an overload of appreciable duration heats the blobs
of magnesium up to their flash point, and on burning they melt
the nickel filament and clear the fuse. High overloads of short
duration, however, do not create sufficient heat to raise the blobs
of magnesium to firing point ; in fact the blob acts as a short period
lagging on the wire which can actually be seen to reach red heat in
between the blobs for a fraction of a second while the short overload
persists.

The result is that one of these new ** MaG-NICKEL " fuses of 3 amp,
rating will resist the same surges as a | amp. conventional radio
cartridge fuse, and yet will blow on a 75 per cent. overload if the
overload persists for one second. This should at last remove all
risk of burnt-out radio sets.

Further advantages of this new fuse are that its nickel filament is
mechanically robust, and does not oxidise or deteriorate after long
periods of service, thus removing the objection that certain sensitive
low current fuses become brittle and likely to rupture on false alarm
due to age.
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HINDENBURG

Tragic News Broadcast from Schenectady for
American Listeners and PICKED UP DIRECT

n London on a BURNDEPT RECEIVER

it came through on May 6th . . . *‘ Hindenburg
crashing in flames.” In London a listener on his Burndept all-wave receiver
heard the news direct long before any report appeared in the English newspapers.

N short-wave radio . . .

American stations are easy for Burndept—and receivable with certainty from

mid-day on, English time.

Burndept all-wave receivers now tune continuously from 2100 metres down to
13.5 metres. And on them you hear everything in the world worth listening to.

Go to a Burndept dealer. He is the best dealer in your district . .

. friendly and competent. He will

never importune you to buy. Spend a few minutes with a Burndept dealer and learn more about that new

all-wave receiver you have set your heart on.
you will write to us.

We will send you the Dealer's name and address if

£50 FOR POST-CARD NEWS-SCOOPS

Now we want more news-scoops.
We invite Burndept listeners to send
in anything strange, exciting, unusual
or specially entertaining they may
hear. From time to time we will
make awards for what we consider
the best news-scoop—up to £50 for
just a simple post-card story !
Qur decision final.

Bll RNDEPT Ragi‘o

HOW TO GET FREE ENTRY POST-
CARD. Cut out this advertisement—
write your name and address on the
margin, and we will send you a FREE
ENTRY POST-CARD—your next
night of listening may earn you £50
BURNDEPT, LIMITED, LIGHT
GUN WORKS, ERITH, KENT.
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TELEVISION DEVELOPMENTS

A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION

The Ediswan Type I2H tube has a screen dia-
meter of 12" giving a television picture 10"x 73"
without distortion.

The screen is of special material giving a close
approximation to a black-and-white picture.
Specification:

Indirectly heated high vacuum tube.

Heater Volts - - - 2.0
3rd Anode Volts - - - 6000
2nd Anode Volts - - - 1200
Ist Anode Volts - - 150-400
Sensitivity (mm./V.) - -950/V*

#*VY = anode volts

List Price £15.15.0

ENTIRELY BRITISH M ADE

EDISWAN

RADIO VALVES

‘Q
4 “ 155 CHARING CROSS RD., LONDON, W.C.2

®
We also supply
HIGH VACUUM RECTIFIERS
GAS-FILLED RELAYS
MERCURY VAPOUR RELAYS

for Television Scanning
circuits,

THE EDISON SWAN ELECTRIC CO. LTD. {

R.E.209

USED BY ALL GOVERNMENT DEPARTMENTS
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Editorial,

IMPORTANT

¢ Television and Short-wave World "’ is regis-
tered at the General Post Office, London, for
transmission to Canada and Newfoundland
by Magazine Post.  Entered as Second-class
mail matter, Boston, Mass.

COMMENT OF THE MONTH

The Television Exhibition

I television is to become popular it is essential that the general public

should be made aware of the vast strides that have been made and that
they should realise that here is a new form of entertainment within the
reach of many. Despite the publicity that television has received during
the past few months it is quite evident that there is still a large section of
the public who are not aware of its possibilities and limitations, and we
suggest, therefore, that our readers would be doing television a real ser-
vice by inducing their friends to visit the exhibition at the Science Museum
so that they can see for themselves what an advanced stage has been
reached. The exhibition is free and it is open at convenient times.

We have heard the criticism that there is much at this exhibiton that
the average person cannot understand, and that the many details are
bewildering, a criticism which is doubtless true, but a fact which does pot
in any way detract from the value of the exhibition except that it may lead
some people to think that television is such a complicated matter that the
proper operation of a receiver requires expert knowledge. That this is
not the casc needs no stressing so far as our readers are concerned, but
this impression undoubtedly exists in the public mind, and we make the
further suggestion that our readers should do what they can to dispel
the idea.

Of the ultimate future of television there can be no doubt. At the
opening ceremony of the exhibition, Lord Selsdon said, ** British television
was ahead of the rest of the world. England was the only country where
the public could receive a regular programme in their own homes.”” And
Sir Noel Asbridge, Chief Engineer of the B.B.C., gave it as his opinion
that the establishment of a service which would cover the whole of the
populated areas of this country was not an improbability. Fow soon this
latter will be an accomplished fact depends largely upon public interest.

No one who saw the Radiolympia demonstrations last vear can fail to
appreciate that since then very great progress has been made, and it is
significant that we have not heard any adverse criticism regarding the
quality of picture that is now being obtained. Also it is gratifving to
know that the veil of secrecy that has hitherto been over television has at
last been removed; the sooner the public knows all about it, the sooner will
it be disposed to buy receivers,

The organisers of the Exhibition are to be congratulated upon getting
together a most representative show, and for the first time giving the
public an opportunity of seeing television as it really is to-day.

OUR COVER PICTURE.

The photograph on the cover of this issue shows Lord Selsdon, Chairman of the
Television Advisory Committee, inspecting the Emitron camera on the occasion of
the opening of the Science Museum Television Exhibition.

387
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SCOPHONY
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FIRST PUBLIC DEMONSTRATIONS
of

SCOPHONY LARGE SCREEN HIGH DEFINITION PICTURES
HOME RECEIVER-size 24°x 22", PUBLIC VIEWING RECEIVER (for small Halls)-size 5 1/

At the Science Museum. South Kensington

HOURS OF SCOPHONY TRANSMISSIONS :
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SIMPLE WIRELESS PRACTICE
N TELEVISION RECEIVERS

RADIO AND TELEVISION RECEIVERS ARE VERY SIMILAR

This article explains how closely allied are the ordinary wireless receiver and the television receiver and how
identical principles are employed almost throughout

OST people have a good knowledge of ihe con-
struction and working principles of an ordinary
wireless receiver but the television receiver is a
mystery. They know that it employs wireless princi-
ples and that the construction appears to follow wire-

The chassis of the G.E.C. television receiver showing the sound
and vision receiver beneath the cathode-ray tube.

less practice, but it is not clear to theni how these
principles and the components used are employed to
produce a picture of something happening a number of
miles away. The cathode-ray tube also is a device with
which they have had no experience, and then again
there are many new terms used which in themselves
do not convey much information to the unitiated.

The Radio
Parallel

Now there is one very simple way to obtain a general
idea of the make-up and functioning of a cathode-ray
television receiver and this is to find a parallel in ordin-
ary wireless receiver practice. Actually the similarity
is so great that with but one exception we can find a
parallel throughout the entire apparatus, this exception
being the arrangement provided for keeping the re-
ceived picture in step, or synchronism, with the trans-
mitter scanning.

389

Before proceeding further it will be as well to see
of what a complete television receiver consists. First
of all we have the sound receiver. Secondly we have

TRIODE - PENTODE DOUBLE-DIODE PENTODE
| -HEXODE TRIODE LS.
L, DET. I.F. 2n~p
TPUT]
'—— 0scC. STAGE “1 oeT. ou

Fig. 1.~—Schematic diagram showing the stages of the sound receiver.

Fig. 2.—Diagram showing the scanning motion of the cathode beam.

the vision receiver. These, of course, must be supplied
with filament current and high-tension as is the case
with ordinary receivers so for these we have a power
pack which is the equivalent of the low and high ten-
sion supply unit in the case of an ordinary receiver. It

+
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THE UNITS OF A CATHODE-RAY RECEIVER

is a convenience to supply filament current and high
tension to both vision and sound receivers from the
same unit, though, of course, it is not essential, and it
would be quite in order to treat both receivers as separ-

The sound and vision chass  of the G.E.C. receiver showing aerial
connection at the front and single tuning adjustment in the right
Joreground.

ate units.  Additionally there is the cathode-ray tube
and the high and low tension supplies for this and,
finally, the time base unit for producing the ¢can with
its necessary high and low tension supplies.

As the sound recciver is the counterpart of any nor-
mal short-wave receiver, this need not be dealt with
beyond saying that it must conform to ordinary short-
wave receiver practice.  As selectivity is not of import-
ance a super-het receiver is gencrally used with a low
wavelength 1.F. stage that gives broad tuning with a
corresponding decrease in volume. This makes it sim-
ple to tune in the 7-metre signals and does away with
the need for superhne tuning as with an ordinary short-
wave set. I'ig. 1 shows a typical arrangement schem-
atically.

TRIODE -
PENTODE -HEXODE

W

TRIODE

'/ PENTODES \ DIODE

DET. isr 2nNe ARD 2nNo
0sC. I.F. I.F. I.F. DET,

Fig. 3.—~Schematic diagram showing the stages in a vision receiver.

QUTPUT

Some confusion may arise because of the terms used
to indicate the various units. The complete instrument
is generally spoken of as a television receiver, but in-
cluded in the make-up of this are two ordinary receivers,
one for sound and one for vision, so perhaps it will
be better to term the latter a vision signal receiver in
order to avoid any confusion. A vision signal receiver
is simply a multi-valve radio set plus a cathode-ray
tube, which latter we may regard as taking the place of
the loudspeaker in an ordinary wireless set, but with the
difference that the cathode-ray tube must be provided
with power supplies.

Before proceeding to consider the vision receiver it

390

will be as well to get a mental picture of the cathode-
ray tube and the method in which it functions (Fig. 2).
With this again we have an ordinary wireless parallel
in the valve. The valve has a cathode which gives off
electrons which are attracted to the anode, their rate
of passage being governed by the grid. The chief dif-
ferences between the valve and the cathode-ray tube is
that in the case of the latter, the electrons instead of
passing from the cathode to the anode in a sort of
cloud, as is the case of the valve, are compressed into a
jet formation and instead of finishing on the anode rre
caused to pass through a hole in the centre and strike
a specially prepared screen at the far end of the glass
envelope which fluoresces under their impact.  Actually
there is more than one anode, the object being the
attainment of sufficient velocity of the electrons to
cnable them to travel the comparatively long distance
to the end of the tube.

It will be clear, therefore, that as the action of the
cathode-ray tube so nearly approximates that of the
valve it will be necessary to provide it with the requisite
power supplies, that is there must be current for the
tube heater, and high-tension supplies for the
anodes.  As the distance which the clectrons have to
travel is considerable, the latter must be high, usually
of the order of three or four thousand volts, and this
calls for a special power pack, or in ordinary wireless
parlance a high-tension unit.

Briefly, then, the cathode-ray tube is a valve-like de-
vice capable of producing a fine stream or jet of elec-
trons which reveal their presence as a bright spot of
light by striking a specially prepared screen. More-
over, like the valve, the intensity of the electron stream
can be varied and with it the brightness of the light
spot. There is one other important difference und this
is the provision of two pairs of deflector plates which
by the application of suitable potentials on them cause
the beam to travel across the screen and so trace out
a line of light. The generation and variation of these
potentials calls for another unit and its associated power
supplies and this is the only one which has no parallel
in ordinary wireless practice. This unit is called the
time base and is peculiar to cathode-ray tube operation.

The Units
Employed

We can now sum up the various units that are neces-
sary for the assembly of a complete cathode-ray tele-
vision receiver and these are as follows:

Sound recelver} and associated low- and high-ten-

Vision receiver sion supplies,

Cathode-ray tube and necessary low- and high-

tension supplies.

Time base and necessary low- and high-tension sup-

plies.

As a matter of convenience these units need not be
separate and it is common practice to combine some of
the power packs, and also the sound and vision re-
ceivers are often built on one chassis. They may, how-
ever, be regarded as the essential units of a Cathode-rav
television receiver.

There are two types of vision signal receiver—the
straight set and the super-het—the latter being the
more usual type and this type only need bc considered



JULY, 1937

THE CONSTRUCTION OF

TELEYISION

AND
SHORT-WAVE WORLD

THE VISION RECEIVER

for the purposes of this explanation. (Fig. 3.) The
vision receiver conforms to normal practice and there
is no more difficulty in its construction than there is
in an ordinary short-wave recelver, though it is essen-
tial to employ suitable components. It may, and
usually does, consist of a straightforward super-het.
circuit. As, however, television signals occupy a very
wide band width of nearly half a metre, or more accu-
rately 2,000,000 cycles, the tuning has to be very broad
otherwise the picture loses definition.

How the Vision
Receiver Functions

To get this broad tuning the intermediate-frequency
stages are designed to work on a wavelength of 15-20
metres, as compared with 2,000 to 3,000 metres on a
normal broadcast set. Also as the transformers are
shunted with resistances, still further to broaden the
tuning, the gain per stage is quite low, 'This means
several 1.}, stages in order to obtain the gain normally
obtained with one I.F. stage when operated at a higher
wavelength.

Although a vision signal receiver normally has three
I.F. stages it does not follow that such a receiver is

SMOOTHING
VALVE UNIT [+] 250 (approx)
RECTIFIER O 1T
ol TORECEIVER
AC [ VALVE ANODES
MAINS
o
]
O|VALVE FILAMENT
supPLY
MAINS L

TRANSFORMER

Fig. 4.—Units supplying high- and low-tension to the valves of the
vision and sound receivers.

difficult to construct. It should be remembered that the
gain from these three stages is less than the gain from
one normal I.F. stage, so that the problem of insta-
bility does not arise if the receiver is built to a proper
design.

Still further to increase the gain, which is naturally
low owing to the use of broadly tuned circuits, a vision
receiver includes an amplifying stage at speech fre-
quencies in front of the first detector. Actually the
aerial feeds into a pentode H.F. stage which, of course,
amplifies at speech frequency, that is 61 metres, and
feeds the slightly amplified signal into a detector stage
which normally consists of a double valve of the triode-
hexode type. The triode portion is an oscillator used
in a normal circuit converting the signal into one at
about 15 to 20 metres so that there is a slight increase
in gain. This, of course, is the normal super-het
principle,

After passing through three broadly tuned I.F.
stages, and increasing in amplitude in each stage, the
signal is rectified by a diode second detector before
being fed into a normal low-frequency amplifier and
ultimately to the cathode-ray tube.

It will be clear that, fundamentally, the circuit of
this vision receiver is exactly the same as for a conven-
tional short-wave super-het receiver except that there
are more valves and the tuning is flat, Its construction
entirely follows normal practice.
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second detector is
in a double-diode
increased gain from
a double-diode
circuit, the inter-

the
included
to give
If, however,

In the sound receiver
a diode which is
triode wvalve so as
the diode circuit.

triode were used

the wvision

in

The G.E.C. double time base showing valves, condensers
and neon limisers.

clectrode capacity between the triode electrodes and
across the base would form a small-capacity fixed con-
denser and when shunted across the circuit the higher
frequencies would be accentuated, and nullify the effect
of the broadly tuned I.F. circuits. For example, an
LI, amplifier that will pass frequencies of up to
2,000,000 cycles will have these frequencies decreased
to as low as 1,000,000 cycles merely by the capacity in
a badly designed triode amplifier. Also a triode detec-
tor, or multi-electrode detector, will have the same
cffect because the inherent capacity always forms a
condenser, so decreasing the band width. For that
reason a diode valve is invariably used in a vision re-
ceiver as a second detector as its shunt capacity is
negligible.

As the output from the diode is so small, it is neces-

VALVE
RECTIFIERS F|HIGH VOLTAGE
O Io the
TUBE
4 ol . ANODES
A.C. {
MAINS
> Ol Tuse FiLamenT
SUPPLY
\ [0
MAINS [_
TRANSFORMER

SMOOTHING‘)
UNITS

Fig. s.—Units supplying bigh and low tension to the cathode-ray tube.

sary to amplify it by means of a triode or pentode valve
of low inter-electrode capacity and arranged so that
the grid connections are at the top of the bulb, again
to reduce capacity. Though the low-frequency ampli-
fier stage may appear complicated, the circuit is identi-
cal with a conventional L.F. amplifier except that these
precautions have to be taken.

We can now consider the power pack for feeding the
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THE COMPLETE SCHEME OF A TELEVISION RECEIVER

anodes and the filaments of the sound and vision re-
ceivers. This, as will be clear from Fig. 4, consists
of a mains transformer giving high and low tension; a
rectifier, usually a full-wave valve, and a smoothing unit
made up of a choke and two high-capacity condensers.
These are wired up absolutely the same as in the case
of a standard radio set; the output is usually 250 volts

TRANSFORMER .

VALVE
RECTIFIER . NG
MOOT
AC. UNIT
MAINS
—_—5
HT.SUPPLY
I —
srncironising| O © O
SIGNAL FROM
VISION 6060 .
RECEIVER i
TIME BASE CATHODE-RAY TUBE

Fig. 6.—Time base and synchronising arrangements with associated
high- and low-tension supply.

at 60 to 100 m/A. and suitable filament windings to
feed the valves in the two receivers.
As mentioned previously a power pack has also to

SOUND AND
VISION UNIT

DI-POLE

and two smoothing units. Two rectifiers are needed
owing to the fact that at high voltages mercury-vapour
valves are used with a wide gap between electrodes to
prevent arcing. These are half-wave valves and the
design of the unit are practically the same as in the
smaller power pack. Two smoothing units are included

. A bpical power pack for supplying high- and low-tension.

because every trace of mains ripple must be smoothed
out otherwise its presence will be revealed on the

CATHODE - RAY

yiua Ve

AERIAL

POWER SUPPLY
TO SOUND AND

VISION UNIT

.

A.C.MAINS
SUPPLY

POWER SUPPLY
TO CATHODE-RAY TUBE

DOUBLE TIME
BASE

Fig. 7.—The complete arrangement of a cathode-ray receiver shown schematically.

be provided to supply the high voltage and filament
current for the cathode-ray tube. The high-tension is
of the order of 3,000 to 4,000 volts, but its provision
again follows conventional radio practice. The tube
power pack consists of a mains transformer, with very
high insulation between windings, two valve rectifiers

392

tally, as Fig. 5 shows, the circuit is quite straight-
forward and except that one or two special precautions
must be taken to prevent breakdown owing to the high
voltage employed there is no difficulty at all in the con-
struction of such a unit. The condensers 2re, of course,
of a special kind to withstand the high voltage, while
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the chokes must have very good insulation between the
windings and the iron core.

It is essential with mercury-vapour valves that the
heater must be warm before the high-tension is applied.
As the heater takes 6o seconds to heat up a thermal
delay switch is connected either in series with the H.T.
supply or in some part of the circuit to break the H.T.
to the rectifier valve anodes, This thermal delay switch
is made up in a valve and consists of a heater and two
dissimilar metals. These two metals when heated
slowly expand and make contact; by varying the volt-
age on the heater the contact time can be delayed from
20 seconds up to 2z minutes.

The final item is the time base. The construction of
this unit again follows radio practice though it has no
counterpart in the ordinary wireless set. The time base
is nothing more or less than a resistance-coupled net-
work using as a rule six valves. These valves are of
special types, but are just as simple to connect and no
more trouble in operation than the normal power valve.
The function of the time base is to provide a regular
sequence of potentials to the deflector plates of the
cathode-ray tube in order to produce the correct scan-
ning motion of the electron beam.

The maintenance of this scanning motion in strict
accordance with that at the transmitter is dealt with at
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length in another article in this issue and it will suffice
to say here that the synchronising signal which is trans-
mitted at the same time as the vision signal is picked
up by the vison receiver, filtered out after the second
detector, and applied to the time base where it provides
just the requisite amount of check to correct any inaccu-

* racies of scanning speed produced in the latter.

As the time base employs valves it also, of course,
needs a suitable power supply and this again is a unit
similar to that supplying high- and low-tension for the
sound and vision receivers. The whole scheme is out-
lined in Fig. 6.

From what has been said it will be apparent that there
is no more difliculty in the construction of a complete
television receiver than there is in an ordinary wireless
set, if we except a few special precautions which must
be taken with certain parts where high voltages are
employed. Admittedly the work is greater, for there
are a number of units, but the fact that the units are
complete in themselves and simple to couple together
actually makes the task more easy than would be the
case were the whole built up as one complete piece of
apparatus as the entire circuit diagram appears to indi-
cate. Fig. 7 shows a typical assembly of the whole
of the units which are employed in a complete television
receiver,

SOUND BROADCASTING
AND TELEVISION

By Harry R. Lubcke.

Director of Television—Don Lee Broadcasting System, U.S.A.

Arising out of a suggestion which we made recently that television could

be linked to sound broadcasting to a greater extent than at present we

have received the following views of Mr. Harry R. Lubcke, Director of
.the Don Lee Broadcasting System, U.S.A.

INCE September 1, 1936, radio  W6XAO, and
S broadcasting station KH]J, Los
Angeles, California, has been
used as a television sound outlet for

the Don Lee television station

Since that

the usual broadcast band, television
sound programmes have been period-
ically made a part of the KH]J sche-
dule. On several occasions the sound
has been extended to the Mutual Net-
work of California, consisting of ten
stationis.

The servicz was inaugurated with a
20-minute programme for the benefit

their suitability.

mitted, each

practice.

sound on goo kilocycles (333 metres)
from station KIiJ.

time combined pro-
grammes have been radiated
W6XAOQ. Operating in the centre of larly, usually weekly, at various hours
of the day and night in order to test
In all, twenty-seven
joint programmes have been trans-
starting 2nd  ending
within a few seconds of a specified
time, according to regular broadcast
Thus far, not one second
of programme time has been lost on
account of technical or other difficul-
of a joint meeting of the Institute of ties. Of the various hours chosen the

provided by the Den Lee organisa-

The sound programmes are further
available to all persons having an
ordinary radio recciver within the
area served by the broadcusting sta-
tions; from two to four million people
depend upon the network. The re-
action of the usual auditor, tuning in
a programme for the first time, is that
something unusual is going on. The
various items of narration or dia-
logue, with sound effects, are pre-
sented in a manner different from that
. used in sound broadcasting alone.
accompanying

Many persons who are only able
to hear the sound take much interest
in visualising what is taking place on
the television screen. News items,
often broadcast, give a sufficiently
clear impression in the sound phase to
put over the meaning, but create in-
ferences that stimulate the imagina-
tion if the auditor be in such a mood.

regu-

Persons with an interest in tele-
vision are frequent listeners, finding
a certain satisfaction in witnessing
part of a television programme, at
least. Critical auditors, or those de-
siring a purely musical programme,

Radio Engineers and the American
Institute of FElectrical Engineers,
which was held in the auditorium of
the Don Lee Building. The guests,
who numbered 350, adjourned to a
receiving location 3% miles from the
transmitters, there to witness recep-
tion on 45,000 kilocycles from station

B

later evening hours appear to be the
most suitable—somewhere between
8.30 and g.30 p.m.

A certain portion of the public re-
ceive both vision and sound of these
programmes, having provided them-
selves with television receivers, con-
structional details of which have been
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as a dance band or chamber music,
are not listeners. To be enjoyed, the
television sound programme must be
given definite attention. Purely musi-
cal programmes are often made the
background for other activities as is
well known, and this cannot be done
with television, either sight or sound.
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ROM time to time during the

past few months I have recorded

my experiences with the G.E.C.
Model BT3701 television and all-
wave radio receiver. So far as the
actual recciver has been concerned
there has.been practically nothing to
record for its functioning has always
been so consisterit and the reproduc-
tion so good that it appeared 10 leave
nothing to be desired. 1 can again
repeat, that throughout this period
it has never required the attention of
the service engineers and it has not
showed the slightest sign of falling
off in any way whatever. Synchron-
ism has been perfect and nothing
short of some very violent interfer-
ence would ever disturb it. These
facts speak well for the design and
the quality of components that are
used.

A New
Tube Development

However, the G.E.C. have not
been content to rest on their laurels
and recently I was somewhat sur-
prised to receive a suggestion from
the G.E.C. Service Department that

WITH

The larger tube is accom-
nigdated by increasing the
size of the hole in the mask.

that

the tube be changed for one
1y

would give ¢ larger and brighter
pictures. Increase of picture size
with any receiver is a desideratum,
but it has been usual to associate
increased brightness with lack of
contrast. The G.E.C., however,
have produced a new cathode-ray
tube with which whatever the amount
of brightness the contrast does not
suffer in the slightest, and the net
result is that an intensely bright pic-
ture is available with full contrast.

The brightness and clarity of the
image on this new tube is really
amazing and although no measure-
ments have been made the bright-

ness appears to compare with the
average cinema picture. Perhaps the
following rough observations will

convey some idea: in ordinary bright
daylight the picture can be clearly
seen: in diffused light, as for exam-
ple when the window is covered with
a light curtain, the programme can
be watched in comfort: in a properly
darkened room the. illumination from
the tube is sufficient to allow a paper
to be read practically anywhere in
the room,

The G.E.C. receiver has always
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BRIGHTER AND
BIGGER PICTURES

THE G.E.C.

RECEIVER

By THE EDITOR.

had a reputation for very good defi-
nition and now with the added
brightness and contrast this makes it
possible to view the picture from any
point in an ordinary sized room; also
the fact that there is no necessity o
block out any stray light is a great
convenience during the light even-
ings.

This new tube is larger than the
old one, the actual picture size beirg
10 ins. by 8 ins. It is easily adapt-
able to existing receivers and the
G.E.C. are making the conversion
free of charge. No alteration to the
cabinet is necessary except the fitting
of a larger mask. The fact that the
G.E.C. are making the conversion
free of charge is a comforting assur-
ance that purchasers of their receiv-
ers will be treated generously in the
matters of service and any new
developments. I understand that this
new tube is a development of the spa-
cial laboratorv which the G.E.C.
maintains for research in  lumin-
escence and its applications. As is
well known many uses for lumin-
escent materials are being made for
ordinary lighting purposes.

The consensus of opinion of view-
ers who have seen the new tube in
operation is that the resuits #re amaz-
ing and that the pictures closely
approach cinema qualitv, both as re-
gards brightness and detail. The
G.E.C. are to be congratulated cn
this new devclopment. .

Book Review

Electrolytic Condensers, Their
Properties, Design and Practical
Uses, by Philip R. Coursey, B.Sc.,
M.L.LE.E., F.Inst.P. The fact that
this book is the work of Philip R.
Coursey, Technical Director of The
Dubilier Condenser Co., is a scuffi-
cient guarantee that it is authorita-

tive. The author deals first with
general theory and the origin and de-
velopment of electrolytic condensers.
Chapters are devoted to testing
methods and apparatus, and the prac-
tical construction of the two types,
aqueous and non-aqueous, are dealt
with at length. Later chapters deal
with the characteristics and zpplica-
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tions of electrolytic condensers. We
believe this to be the first time that
so much information on the subject
of electrolytic condensers has been
presented, both from the theoretical
and practical points of view, in such
a detailed manner. The book is pub-
lished by Chapman & Hall, and tke
price is 10s. 6d.
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TELEVISION EXHIBITION

DEMONSTRATIONS OF ELECTRONIC AND OPTICAL-

SOUTH KENSINGTON

HIL Television Exhi-

MECHANICAL
T bition that opened at
the Science Museum,

South Kensington, is the
first to be held in this coun-

i R Mondays Thursdays ]
try on SQCh a scale. Its Tuesdays 10—6 Fridays  10—8
purpose is to enable the Wednesdays Saturdays J

general public to appreciate
the amount of development

OPEN TO THE PUBLIC,
JUNE 117181, 1937—SEPTEMBER, 1937
ADMISSION FREE

Sundays, 2.30—6
August Bank Holiday, 10—8

RECEIVERS AT THE SCIENCE MUSEUM,

there, and at other times
they are operated from a
local transmitter which has
been installed (and can be

the

seen  working) in
Central Hall by A. C.
Cossor, Ltd. For the

operation of the Scophony
receivers  special  radio

that has taken place and to
show historically how the present high standard has
been reached. The exhibition, which is of a very com-
prehensive nature, is largely due to the efforts of
G. R. M. Garratt, M.A.| of the Science Museum.

The Exhibition is comprised of two sections, one of
which contains exhibits of historical and scientific
character and the other demonstration receivers of the
types which are at present on the market. The interest
is increased by the fact that these receivers are shown
in operation for the greater part of the time that the
Exhibition is open. During the periods when trans-
missions are being made from the Alexandra Palace
the receivers are operated by the signals received from

transmissions are being put
out from the Scophony laboratories at Camden Hill,
Kensington,

All the prominent names associated with television
development are represented—Baird, Cossor, Ferranti,
G.E.C., H.M.V., Marconi-E.M.I., Mihaly-Traub,
Murphy, Pye and Scophony and as will be seen from
the plan view of the Exhibition reproduced on this page

most of these concerns have demonstration receivers

which are being shown in operation. Incidentally, the
arrangement of these receivers is liable to variation.

Baird
Apparatus

Amongst the exhibits in the rnain hall modern and

- L ] FERRANT!
= ] PYE
ScoPHONY
| MURPHY PLAN
SCIENCE B MARCON!
— | OF THE
cROGND  FLOOR o 1... SCIENCE MUSEUM
DEMONSTRATION W  gcossor  TELEVISION EXHIBITION
RECEIVERS [ BAIRD
—p K Amplifier
8.8.C.
ScopHONY
projecron  0.Bvan[==] - N ‘”L EDISWAN L ’
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- & CAMPBELL SWINTON
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THE BAIRD EXHIBITS

historical Baird apparatus is prominent. Of particu-
lar interest is the Baird electron camera, which consists
of an evacuated glass cvlinder at one end of which is a
circular cathode having a uniform light sensitive sur-
face. The functioning of this camera is as follows: An
optical image of the scene to be televised is focused
by a lens on to this cathode. This produces an electron

image, the electron density at every point correspond-
ing to the variations of light and shade in the original

scene. By an ingenious combination of clectro-static
and electro-magnetic fields, the electron image is drawn
forward to the target plane and scanned over the aper-
ture. The electrons passing into the aperture consti-
tute the original picture dissection signal and this is
amplified by the multiplier integral with the tule itself.
The resultant output constitutes the camera signal for
feeding to the amplifier of the picture signal chain,
Electron multiplier photo-electric cells are also shown
by the Baird Company. For the purpose of illustrating
the action of this device, the electron permeable grid

WA

we
The interest which is being evinced in the
denmonstration receivers is evident from this
Dicture which shows the crowd outside the special
viewing booths which contain eight different
makes of receivers.  Although this section of
the exchibition is not in total darkness  the

pittures are clearly visible.

type is shown. The incident light on the cathode re-
leases the primary electrons and by pressing a button
the passage of a single electron can be traced. At the
first grid secondaries are released so that three elec-
trons pass from this first grid for the initial striking
one. At the second grid, the same multiplication pro-
cess takes place, and the three entry electrons become
nine emerging electrons. At the end of the electron-
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multiplier photo-electric cell, a collector plate pass:zs
the electrons to the output circuit.

An interesting exhibit is the Raird Projection Cath-
ode-ray Tube for obtaining large pictures. This is a
small cathode-ray tube producing an exceedingly brigat
picture, which can be projected on to 1 remote screea.
The resultant picture is several times larger than is
possible by direct or indirect viewing on a cathode-ray
tube. The associated scanning and focusing equio-

This photograph gives a general idea of the
exchibits in the maim hall.  In the foreground are
models of the Scophony light control, the beam
convertor and the split focus system. Controls
are provided outside the cases and visitors can
test the actions of these derices by operating these,
the results appearing on screens within the cases.

ment together with the vision radio chassis, are similar
to that used in a standard television receiver, but the
operating voltage of the tube is higher. A receiver
with a small screen is exhibited, this showing an ua-
modulated scanning field.

Another Baird exhibit is the magnetically-operated
‘“ Cathovisor ”’  cathode-ray tube.  The electrons
emitted from the indirectly-heated cathode are acceler-
ated towards the screen through an aperture in the
specially shaped anode to which a high voltage is ap-
plied. This electron beam, as it emerges from the

orifice, is then focused through the medium of a sole-

noid coil surrounding the glass neck. A direct current
passed through this coil, produces a magnetic field
which causes the electron beam, when it reaches the
screen, to evidence itself as a sharp-edged but minute
area of bright light,

Line scanning is brought about by saw-toothed
shaped current pulses being fed into the pair of air core
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THE COSSOR LOCAL TRANSMITTER

coils seated on the glass neck, while an iron-cored
electro-magnet gives the necessary frame scanning
when fed with similar shaped currents, but at a much
lower frequency.

The combination of these magnetic fields produces
a rectangular. shaped scanning ficld and by allow-
ing the incoming television signals to modulate the

This photograph shows the Cossor transmitfer,
which is used to provide sound and rision signals
Jrom film during such times as the Alexandra
Palace transmitter is not in operation. Al
this apparatus is within a glass surround. On
the left is the synchronising gear which consists
of an apertured disc, On the right is a monitor
receiver for checking the output to the receivers
in the demonsiration theatre.

intensity of the scanning spot, a received television
picture is produced on the screen.

A small room has been provided in the main hall for
a demonstration of the Baird 3c-line transmitting and
receiving apparatus as used by the B.B.C. from August,
1932, to September, 1935. This is shown transmitting
a dummy head. A revolving mirror-drum causes a spot
of light to trace out a scanning field of 30 vertical
lines 124 times per second. The light reflected every
instant from the person or object within this scanning
field is picked up by banks of photo-electric cells where
the light variations corresponding to the light and
shade of the transmitted picture are converted to equiva-
lent voltage variations.  After amplification, these
television signals are fed to the mirror-drum receiver
where they modulate a beam of light through the
medium of a grid cell. A revolving mirror-drum traces
this modulated light beam over a translucent screen so
that when transmitter and receiver are synchronised,
the picture observed is a coarse light replica of the
scene at the transmitting end. This exhibit provides
an interesting comparison with the resulis obtained with
the modern receivers in the demonstration theatre,

Associated with this apparatus is a grid cell for light
modulation and a duplicate of this is shown separately.
One of the earliest light controls suitable for use in con-
junction with mechanically reconstituted pictures was
the Kerr cell and the Baird grid cell unit is an example
of a commercialised form. It consists of a special
holder housing the sets of polarising prisms, hermeti-
cally sealed cell, condenser lens and projection lamp.
The cell itself, as shown by the exhibit, is built up from
a set of very thin interleaved electrodes being designed
to operate at a polarising voltage of approximately 400
volts, while the signal voltage for full modulation is
125/150 volts.

The Cossor
Transmitter

The most important piece of apparatus in the main
hall is the Cossor television film transmitter which has
been installed f:or the purpose of supplying signals tc
the demonstration receivers during the periods when

the Alexandra Palace transmitter is not in operation.
This transmitter represents perhaps the most complete
development of the cathode-ray tube scanning method.
The issues involved here are not at all straightforward,

PICTURE Size

2 waz

A view of the chassis of the Scophony home receiver which can be contained in a

cube approximately 30 inches square.
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EDISWAN AND G.E.C.

and the complicated problems arising from the screen
time constant questions have been successfully solved.
With the use of cathode-ray tube scanning, the sys-

L HiGH PRESSURE .
MERCURY LA
HOUSING

i
Rear view of the Scophony receiver showing the optical arrangements and light
control.

tem is, of course, highly flexible. In
this transmitter a choice is provided of "
five different line numbers-—403, 313,
243, 187, 121, with a choice of sequen-
tial or interlaced scanning in all cases.
For the first time, an mmecdiate com-
parison can be made between inter-
laced and sequential scanning for any
given number of lines, and such com-
parisons are most striking.

The transmitter also illustrates the
use of simple time base circuits to de-
rive special forms of synchronising
pulse. The wave form of the transmit-
ter, inclusive of picture and svnchron-
ising intelligence, is continuously
monitored on two osciliographs which
can be seen near the transmitter..

Cossor television transmitting  and
receiving tubes are also being exhibited
in addition to the Cossor television
receiver, which is shown in operation
in the demonstration theatre,

Ediswan Cathode-ray
Tubes

Ediswan show a catliode-ray tube
connected to two time-base generators

which cause the electron beam to travel in
vertical  and  horizontal  directions  respectively.
The number of lines produced depends on the relative
frequencies of the two oscillators and can be varied by
altering the resistance. At the end of each line and
-ach frame, the time-base generators automatically re-
turn the beam to the starting point.

The motion of the electron beam may be synchronised
with that of the transmitter by means of a synchronising
signal which actuates the scanning oscillators at the
correct instant for the start of each line.

Another interesting exhibit by this firm is a tube
illustrating the principles of magnetic focusing. Oppo-

SCALEN  ADJUSTABLE BY

SLIDING  THE  SOLENGID —myy
L -

“\ ,/

<

1B}

site the “* gun 7 of the tube a small screen is mounted
on a tube attached to a soft iron core. By means of an
external solenoid the core, and hence the screen, can
be moved to any distance from the focusing coil. The
effect of varying the current through the latter can then
be observed and the focal length of the system demon-
strated.

The G.E.C.
Exhibit
The G.E.C. show an ingenious working model of the

cathode-ray tube of a television receiver. This model,
(Continved on page 419)

s SFI X 4FT PICTURE

2FT. PICTURE

The Scophony demonstration theatre in which two receivers are shown in operation, one giving a
picture § ft. by 4 ft. and the other 24 inches by 22 inches.



JULY, 1937

TELEYISION

AND
SHORT-WAVE WORLD

TELEVISION RELAYS
FOR MODERN FLATS

FIRST PUBLISHED DETAILS of a “TELEVISION-ON-TAP” SYSTEM

how multiple television might be made available to
a number of wards in a hospital or other similar
institution.

IN our issue of April we illustrated a scheme showing

The scheme was suggested as a perfectly

feasible proposition, and in following up this subject

Arlington House, Piccadilly, which is equipped with a television relay
Jystem.

we are now able to review a system of television relay
which is in being in a very large block of iats in
London; this particular case—at Arlington House,
Piccadilly. The system is really a recent development
of the radio relay systems for flats, etc., which is a
special feature of Radio Furniture and Fittings, Ltd.,
of 73 Sloane Avenue, Chelsca, S.W.3, a company al-
ready noted for its work in relaying radio programmes,
and for the attractive design and installation of suit-
able receivers, loudspeakers, electric clocks, etc.

Special wall plug for television and radio relay systems.

In the case of television their method is to house a
master receiver on the roof of the building, isolated
from all interference and to feed amplified vision and
sound signals down to any number of modified viewing

MONITOR

instruments in the various flats. To some extent the
system is analogous to radio relays to any number of
loudspeakers; it should be clearly understood, how-
ever, that this is in no way a system of aerial exten-
sion which in some respects 1s not so good, chiefly
by reason of the susceptibility to interfercnce {rom the
variety of clectrical apparatus in such buildings as
modern flats.  Such a method would also involve the
use of complete receivers at each point and the tuning
of these individually, whereas in the system under re-
view the receivers are only fitted with a switch, light
intensity control and sound volume control,

The master receiver is housed in a concrete cabin on
the roof of the building, some 100 ft. above the street
level; it rececives the Alexandra Palace signals on a
special aerial mounted on one of the masts of the radio
relay aenal, the lead-in being 3-in, concentric cable
run for convenience parallel with the radio leads.

The cabin contains other apparatus, including the

J }AER!AL

JUNCTION
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Sectional view of Arlington House showing the aerials, roof cabin and cables

399

connecting o flats.
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electric motors which drive the ventilation fans and
these do not interfere with reception although they are
only a few feet away.

The various units of this monitor receiver ore indi-
cated in our illustration; the clock switch operates at
a few minutes to 3 o’clock and g o’clock, the receiver
comes to life and the supply is available at all points in
the building without any personal attention from the
staff. An engineer visits the apparatus zzbout once a
fortnight for general inspection, otherwise, it remains
untouched—indeed, locked up.

From the master receiver the supply is by screened,
twin cable, in vertical runs down the central well of
the building to various metal junction hoxes, one of
which is provided for each reception point; these boxes
contain in addition to the connectors (of both radio
and television) a resistance network by which imped-
ance of the lines can be balanced, thus preventing any
one point getting excess signal values and the conse-
quent starving of other points.

Inside the building the wiring is continued with
similar cable to 4-pin plugs (usually on the skirting)
at convenient points in each flat; two of the pins are
for television, the other two being connected to the
radio relay system. In Arlington House the wiring
was installed after the building was completed, and is
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external, but in other cases where the installation will
be made during erection of the building, the wiring
will be run in metal tubing in the walls with consequert
shorter lengths.

The receivers in use are not, of course, complete in-
struments as ordinarily used. Internally they com-

prise the C.R. tube and power pack, the time base and
its power pack, and the loudspeaker; neither vision
nor sound receivers are needed here, of course, as
there is the

|

‘“ master "’ receiver on the roof.

| Viiew on the roof of Arlington House showing the master receiver cabin.

The operation and control of these receivers is sim-
plicity itself and a number are now in the hands of
persons without the slightest technical knowledge.
Several different makes of receiver specially adaptec
for the different conditions are in use. The results ob-

SCREENING

g

et

Haon

RECEIVER

A junction box is provided in each flat which contains the connectors and
resistances for television and radio relay.

tained are exceptionally good; interference is nil and
the scheme appears to function excellently.

There are other buildings equipped lor television in
Berkeley Square district and Roehampton, and already
the number of tenants who have taken advantage of
the scheme is considerable.
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BAIRD TELEVISION
REGEIVERS

The Baird Receiver, Model
T.5, is the finest set offered
to the public. Although
costing only 55 guineas it
provides a brilliant black
and white picture larger
than that obtainable on
any make of receiver now
marketed. Among the
factors contributing to the
set’s performance, are
simple ~ operation, wide
angle of vision, high fidelity
sound and excellent picture
detail.

Free installation and one
year’s service.

Remember, Baird Re-
ceivers mirror the world !
So place your order now.

PRICE 55 GNS.
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BAIRD
TELEVISION Lmw.

WORLD PIONEERS & MANUFACTURERS OF
ALL TYPES OF TELEVISION EQUIPMENT

*“ CATHOVISOR ” CATHODE RAY TUBE Type 15 MWI Complete
with Electromagnetic Scanning and Focusing Equipment.

BAIRD CATHODE

TECHNICAL

TYPE 15 MWI.
Heater volts
Heater amps

Peak to peak volts,
and highlights

Maximum electromagnetic sensitivity
Modulator/earth capacity
Modulation sensitivity (slope)
Anode volts

Maximum input power to the screen

Maximum anode current for high-
lights still in good focus ... .

Screen colour

between black

Head Office:
GREENER HOUSE,
66 HAYMARKET,
LONDON, S.W.I.
’Phone: Whitehall 5454

. 6,500 volts.

DATA

1.8 volts.
2.4 amps.

30 volts.

2 mm/AT.

2 puF (approx.).
6 pAJY.

3.5 milliwatts/sq.cm

100 pA.
Black and white.

BAIRD MULTIPLIER
P.E.CELLS

Baird Multiplier Photo
Electric Cells are made in
two main types. The first
has a small cathode of
I5 sq. cms. for use with a
concentrated light beam,
while the second has a large
cathode of 250 sq. cms. for
diffuse light.

The Baird Multiplier has a
chain of electron permeable
grid stages and current
gain factors of the order of
100,000 can be obtained.
Cathode  sensitivity s
approximately 30 micro-
amperes per lumen and
the good spectral response
enables the cells to be
used for infra red detection

and infra red signal
amplification. Details on
application.

RAY TUBES
GENERAL

The Baird Cathode Ray Tube, type |5 MWI, has a hard glass
bulb whose screen diameter is 38 cms., total length 74 cms.,
and neck diameter of 4.45 cms. Apart from manufacturing
processes, stringent tests are made for electrical emission,
tube characteristics, filament rating and screen quality, and
following normal picture reconstitution under service
conditions, the completed cathode ray tube is subjected to a
very high external pressure test.

All ““ Cathovisor *’ Cathode Ray Tubes are completely
electromagnetic in operation, a feature of outstanding
advantage. Furthermore, not only is the electrode system
extremely simple and robust, but due to the special form of
cathode employed, a high intensity cathode ray beam is
produced which results in a very brilliant picture.

The ideal tube for really large television pictures—I2 in. by
10 in.—without distortion.

LIST PRICE, I5 GNS.

~
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‘WIRELESS WORLD’
Editorial 2.4.37.
@

“It was not until
about thi ty years
later that the cath-
oleray tube came
to be regarded as an
every - day instru-
ment in the labora-
tory, although as
long ago as 1902
Cossors, the valve
manufacturers,
were producing
their first examples.”

JULY, 1937

com Lhe most
C(}I/I/L/ﬂ teéenéive ‘Cdﬂ,ge

g

CATHODE RAY TUBES

Since 1902 Cossor research in the design and practice of Cathode
Ray Tubes has always kept ahead of the times. As a result to-day
Cossor have available a comprehensive range of Cathode Ray Tukes
second-to-none.

Cossor research in the field of Television too, has proved eminently
fruitful, and results have amply justified their pioneer work in the use of
Cathode Ray Tubes for Television. Progress in this sphere has
brought about many types but the Cossor full range of tubes is admitted
as being unparalleled in respect of quality, focus and brilliance.

A request for leaflet L.213 to Instrument Dept., will
bring full details and data of the range available.

a )

VISIG THE

TELEVISION EXHIBITION

AT THE
SCIENCE MUSEUM, SOUTH KENSINGTON.

OPEN - "‘r‘SENs }IOA.M -GP M
WED.

TH = )
JUNE 1ITH = SEPT. RS 10A M.~ BPM.

L ADMISSION FREE 808, “2-30emM-6Rm. J

COSSOR

CATHODE RAY TUBES

C.

COSSOR LTD., HIGHBURY GROVE, LONDON, N.5

@ 1915
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THE ABC OF SYNCHRONISING

In this article G. Parr summarises the various types of synchronising signal which have been used and

HE synchronising signal is a
T vital part of the television trans-

mission because there is at pre-
sent no means of making two systems
keep in exact step, any more than two
clocks can keep time with absolute
precision. The clock analogy is very
useful in considering the question of

Mm\
LWL\V

________ o

o

gl

Fig. 1a—.A modulated carrier wave in which black
corresponds to full amplitude.
Fig. 1b~—The same carrier with the addition of a
synchronising pulse at the end of the line.

synchronism and we can develop it
a little further.

Suppose a house were equipped
with mains driven clocks in every
room. For practical purposes they
can be considered as keeping correct
time, but in reality they probably
differ between themseclves by two or
three seconds. Any given ninute
hand will perform one revolution of
the dial in an hour, but will not neces-
sarily be in exact space relationship
with that of another clock. The
clocks will be isochronouns, that is
run at the same speed over long or
short intervals of time, but they will
not necessarily be synechronous or
move in exact step with one another.

To ensure svnchronous running we
could arrange a time signal to be ap-
plied to the mechanism at the end of
>ach hour so that the cleck which was
a few scconds out in timing would be
corrected and its hand moved to coin-
cide with that of the other. If we

explains the differences between each type.

assume that the mechanism is slug-
gish it is possible that it might alter-
natelv run fast or slow by a fraction
of a second and in that case an hourly
time signal would not be sufficient to
keep it in synchronism throughout
the whole time. The signal would
then have to be applied at ten-minute
intervals to be more effective, and to
continue to the extreme, we might,
in order to ensure perfect synchron-
ism, apply a timne signal at the end of
each ten seconds or even less.

The necessity for applying a time
signal would not detract from the
qualities of the clock as a time-keeper
—it is purely a question of the degree
of precision required in the running
as compared with the running of a
similar clock clsewhere.

Now in television we have the
necessity for precision running of the
highest order. We ure receiving
signals which unless they are wssem-
bled in the right order and at the
exact moment will preduce an unin-
telligible blur on the receiving screen
and the only method of ensuring
exact syvnchronism between the two
mechanisms (which have not even the
advantage of being connected by a
wire to a common supply) is to pro-
vide a time signal at as frequent an
interval as possible,

Applying the
Synchronising Signal

We have two definite points in the
production of the picture at which
the signal can be applied to the best
advantage—the beginning or ending
of each line can be signalled and the
start or finish of each complete pic-
ture. A signal at the end of each line
would ensure that each line was ended
at the correct moment even though

Al
)|

Fig. 2.~If a black part occurs in the picture before
the pulse it canses the synchromising to be irregular.
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it might not keep step throughout
the line period. Each line is, so to
speak, given a fresh chance. Simi-
larly with each picture——whatever
slipping may oceur in the previous
one we are assured of a fresh start
for the new one coming.

In the days of mechanical repro-
duction of pictures by the mirror drum
or disc the provision of two separate
signals was not necessary since the
number of lines per picture was auto-
matically limited by the holes in the
disc or the mirrors on the drum.

If, therefore, we ensured synchron-
ism at the end of each line the picture
could be relied on to keep step.  Re-

turning to the clock analogy for the

Fig. 3.—The method of distinguishing between signal
and synchronising pulse used in the French system.

moment, the hour hand is geared to
the minute hand, and if the minute
hand is kept synchronous the hour
hand will automatically keep in syvn-
chronism.

The problem in the low-definition
svstem was thercfore to provide a
signal at the completion of each line,
which should be of sufficient ampli-
tude to correct fast or slow running
of the rotating mecchanism. To see
how this was done we must consider
the nature of the signal itsclf,

The low-definition signal was radi-
ated on the lines of the standard
broadcast sound svstem in which the
sound signal modulates the strength
of the carrier wave. Ifull amplitude
of sound modulates the carrier to zero
and during the stient intervals the car-
rier rose to its full height. In a cor-
responding wav, full picture bright-
ness modulated the carrier to zero
and absence of light from the scene
corresponded to the unmaodulated car-
rier (Fig. ra}. A certain portion of
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the time of cach line was then set
aside during which no light was trans-
mitted and the full strength of carrier
so obtained was used to provide the
energy for synchronising.

This is shown at the end of the line
signal in Fig, 1b, and in practice was

done by masking oft a portion of the
scene by a black bar across the bot-
tom of the scanning aperture. Each
line therefore terminated in a
*“ black *’ impulse.” Although this
system was effective in that it pro-
vided ample energy for synchronising
it had one drawback. If the scene
was such that a considerable portion
of black appeared at the bottom of
the picture the black picture impulse
became confused with the ‘‘“ end of
line "’ impulse and the synchronising
signal acted too soon. This is shown
in Fig. 2 in which the line signal
shows a long black portion before the
actual occurrence of the synchronising
pulse. The receiving mechanism can
therefore he ‘‘tripped’” at any part
between the dotted line and the end
of the line instead of at the correct
instant shown.

An obvious improvement in avoid-
ing this trouble is thot shown in Fig.
3 in which the amplitude of the syn-
chronising pulse is made higher than
that of the maximum picture signal
during any portion of the line. This
means that the carrier is always
modulated to a certain depth even by
a ‘‘black’ impulse (shown by the
dotted line marked ‘‘B’’) and there is
thus no possibility of the black being
confused with the synchronising
pulse. This system is in use in the
Bartheleny television system radiated
from the Eiffel Tower, the signal
being in the form of a very sharp peak
of maximum energy occuring at the
end of each line and each picture.¥

The Modern
Method

A different method altogether of
* See the issue for July 1936, p. 401.

distinguishing between the synchron-
ising and picture impulses is that used
by Marconi-E.M.1. in the B.B.C.
transmissions.  In this system the
synchronising pulse is made in the
opposite ‘‘sense’’ to that of the pic-
ture pulses and any circuit which is

Fig. 4—The pre-
sent signal radiated
by the BB.C. in
which the carrier
drops to gero fo
provide the synch.
impulse.

correctly wired to respond to the pic-
ture impulse is unaffected by the syn-
chronising pulse and vice versa. This
is done by comipletely reversing the
modulation system so that white cor-
responds to a maximum amplitude of
carrier and full modulation is given by
the black impulses.

Bri.ghtness

Picture Si?ml

on Tube

JULY, 1937

[Full modulation in this system does
not imply that the carrier is reduced
to zero amplitude as it would be in
the case of sound broadcasting, but
the depth of modulation is restricted
to a definite percentage of the maxi-
mum carrier amplitude. This has
been set at 30 per cent. of the maxi-
mum and the complete line signal
then appears as in Fig. 4. It will be
seen that the fluctuations in carrier
amplitude for a given line all lie be-
tween the dotted limits shown, the
highest peak corresponding to full
brilliance.

At the end of each line a pause in
the signal occurs during which the
carrier ceases altogether and it is an
absence of impulse rather than a posi-
tive ‘‘kick’’ which operates the timing
of the receiver circuit.

The. meaning of the opposite
““ sense 7 of the pulse is clearer if we
consider the line drawn through the
30 per cent. modulation in Fig. 4 as a

- zero line from which potentials can be

reckoned, If our reproducer (which
is in most cases a cathode-ray tube) is
adjusted so that there is no brightness
on the screen at this arbitrary zero
line, an increase in signal can be con-
sidered as reducing the grid bias of
the tube and increasing the brightness
of the screen.

On the other hand, a further reduc-
tion of signal will increase the grid
bias still further and produce no effect
on the tube, Now so far as the scan-

Fig. 5.--How the picture signal
is separated from the synch.
pulse. At the top the signal
is applied to the tube character-

Grid Volls
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I
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I
l
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istic as shown, while the separa-
ting valve characteristic (bottom)
only passes the synch. pulse.

ning circuit and its valves are con-
cerned the opposite takes place. For
the same arbitrary zero line the syn-
chronising pulse can be made to
decrease the bias of the valves and
trip the timing impulse while the pic-
ture signal proper produces no effect,

The difference between the two
impulses is shown in the diagram of
Fig. 5, in which the characteristic of
the cathode-ray tube is shown as a
curve of brightness against grid bias.
Below this curve the signal is shown
in such a position that the picture con-
tent alone alters the bias of the tube in
the ‘* less negative *’ direction. The
synchronising pulse merely increases
the bias which is already at the cut-
off value. Now we separate the syn-
chronising pulse by passing the signal
through a valve in which the reverse
action takes place.

(Continned in first column of next page)
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TELEVISING WIMBLEDON
TENNIS

HE televising of play on the
T centre court at Wimbledon was
one of the most successful
broadcasts to date. ‘The important
part, however, was not so much the
technical success of this broadcast,
but the manner in which it was car-
ried out. Three vans, forming be-
tween them a complete television sta-
tion, broadcast directly from Wimble-
don to Alexandra Palace without the
need of the expensive co-axial cable.
If anything the transmissions were
more  successful than that of the
Coronation, and they show that in
the future transmissions can be made
from almost any part of London or
within an area of 10 to 15 miles of
Alexandra Palace. No Jonger will
the television camera be restricted to
the range of the co-axial cable.

This development will make a very
big difference to future television pro-
grammes, for their scope can be
greatly increased and producers
should be able to create programmes
of a more interesting and novel type
than in the past when they were res-
tricted to studio shows. The tele-
vision vans are complete with trans-
mitter, operating on a wavelength of

approximately 3% metres and special
beam aerials were erected for the
occasion.

At the commencement of the tests
the B.B.C. said that the experimental
nature of this attempt could not be too
strongly emphasised as it is the first
occasion on which use has been made
of the radio link, and much will de-
pend on the quality of the signal
picked up at Alexandra Palace from
the mobile tclevision unit at Wim-
bledon.

Telephoto lenses were used when
lighting conditions permitted, and
rapid and frequent ‘‘ panning ’’ was
avoided, the intention being to give a
more stable picture by concentrating
on the play first at one end of the
court and then at the other.

TELEVISION RESEARCH
WORKERS

Probably the majority of television
research workers come from the ranks
of radio engineers, but, of course,
there are many specialised branches
of the subject which require special-
ised knowledge, as for instance, op-
tics and chemistry.  There are many
problems in the latter subject relating
to television which still remain to be
solved, as, for example, those relating
to fluorescence and the production of

%3

‘ THE A B C OF SYNCH RONIS'NG " (Continued from preceding page)

The pulse gives 2 momentary
increase in anode current which is
handed on to the scanning circuit
while the picture signal does not
affect it.

Two more points: The cathode-ray
tube as a reproducer has no equiva-
lent of the mechanical interlock that
we saw in the case of the disc receiver
and it is, therefore, necessary to
provide both a pulse at the end of each
line and each picture. These are
similar in shape except that the latter
is slightly longer in duration and is
repeated several times and its action
in the scanning circuit is similar to
that of the line impulse.

Secondly, the fact that the scanning
lines are interlaced requires a slight

variation in the line impulses dcpend-

ing on where the timing has to
operate. As we know the picture is

scanned twice, the first scanning pro-
ducing the odd lines and the second
the even. To make these lines fall in
their correct place the line which
finishes the ‘“odd” frame is
abruptly cut off half-wayv along its
length and the synchronising pulse for
the picture starts to pull the scanning
circuit into step for the second half of
the total scanning lines.

The whole secret of interlacing
depends on the accuracy with which
these synchronising pulses are applied
to the scanning circuit and great care
is required in designing the circuit so
that they are not lost or distorted,
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intense light sources.  All the re-
search Jaboratories now have special-
ists who devote their time to the solu-
tion of problems within their own
particular sphere. The highly skilled
artisan who is capable of precision
work is also finding an outlet for his
skill.

EIFFEL TOWER PREPARATIONS

Recently there has been a great
deal of activity in the small hours of
the morning at the foot of the Eiffel
Tower where a band of engincers has
been engaged in the work of hoisting
up a length of special television cable
to the summit of the tower.  The
manipulation of such an enormous
length was by no means easy, as can
be judged from the dimensions: dia-
meter 15 cm., length 4035 metres, and
weight 3o kilogrammes per metre, or
more than 12 tons in all. The cable
has been specially made in Germany
and can carry 30 kilowatts of H.F.
power at 5o megacycles.

INSURING CATHODE-RAY
TUBES

It is now possible to insure cathode-
ray tubes used in television receivers
irrespective of type or make. The
terms and premiums are as follows:

For limited cover against loss or
damage by fire, explosion of hoilers,
gas explosion, lightning, burglary,
housebreaking, theft and accidental
breakage by external agency, but
excluding eartliquake, war, invasion,
riot, strike, civil commotion, wear
and tear, gradual deterioration, use of
tube contrary to the makers’ direc-
tions, loss or damage caused by over-
running, excessive pressure, short
circuiting and/or any damage caused
directly or indirectly by the applica-
tion of an electrical energy.

Rate—jg per cent. of maker's cata-
logue price,

For loss or damage by any accident
or misfortune other than war, riot,
etc., and loss or damage arising
through wear and tear or gradual
deterioration, or the use of any tubes
contrary to the maker’s instructions.
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Rate—r13 per cent. of the maker’s
catalogue price.

The above rates are to cover the
tubes in television scis only in fixed
situations, that is, the private dwell-
ing of the owner or hire purchaser.

Incidentally, it is interesting to
note that since one or (wo accidents
have happened to the Iconoscope
cameras at the Alexandra Palace the
B.B.C. have taken the precaution of

msuring  these  against  accidental
damage.

NEW B.B.C. GOVERNOR
Mr. Charles Howard Goulden

Millis, ID.S.O., M.C., has been ap-
pointed Vice-Chairman and Governor
ol the British Broadcasting Corpora-
tion for a period of five years.

Mr. Millis succeeds Mr. Harold
Brown, the late Vice-Chairman, who
retired at the end of last vear on com-
pleting his five vears’ term of office
as a Governor of the Corporation.
Mr. Millis” appointment brings the
number of Governors up to seven, as
recommended by the Broadcasting
Committee.  Mr. Millis, who is 43
vears of age, is a partner in the hank-
ing firm of Baring Brothers & Co.

TELEVISION IN THE PROVINCES

Although no decisions have been
made regarding the inauguration of
television in provincial centres, suit-
able arrangements aliowing for its
installation are being borne in mind
in the schemes which are being
planned for new relay and broadeast-
ing stations that are projected..

SPONSORED TELEVISION IN
US.A.

Consideration is now being wiven
in the United States to the appropri-
ateness of television for advertising
purposes. That it will be developed
for this purpose is quile evident and

the Television Director of the Don
Lee Broadcasting  System  recently

stated that: “ It has every oppor-
tunity of becoming the most intimate
and perhaps the most pleasurable con-
tact between advertisers and the pub-
lic. 1 envisage, along with interest-
ing eve-and-ear entertainment, the
presentation of the commercial mes-
sage with a theme-picture, a theme-
song and a single word, rather than
the multi-worded commercial an-
nouncements in use to-day.  Tele-
vision programmes will be available
only a few hours per day, at first.
The concept of the ** nightly perform-

ance 7 will follow.  Later, television
will be as continuously availlable as is
radio to-day.”’

AN INTERNATIONAL TELEVISION
CONGRESS

We understand from the French
wireless journal, Le Haut Parleur,
that an international congress  has
been organised in connection with the
1937 Paris Exhibition, having for its
object the discussion of all radio sub-
jects. A separate section is devoted
to television and discussions will take
place on July 8, g and 10.

The principal question which will
receive attention is that of what 1m-
mediate improvements can be made in
television and what facilities there
are to cffect them.  The technical
aspect is already being considered in
France by the Minister of Posts and
Telegraphs and at the end of this
month the French standard will have
been tentatively settled in order that
the commercial interests may proceed
with development.

Le Haui Peileur invites sugges-
tions and comments, particularly in
("()nn(‘(‘ti()ﬂ \\'it,h Slll‘]] ql](‘ﬁti()ns as

(1) The ideal proporiion of films to
direct scenes in the programme.
{2) The most favoured time lor trans-

missions to be sent out.

TELEVISION AT THE ZOO-
LOGICAL SOCIETY’S RECEPTION

Two Maharajahs, four Sultans, a
Zulu Chiel, and abour five hundred
other distinguished guests, saw tele-
vision for the first time at the Zoo-
logical Society’s recepiion on May 28,
By arrangements with the Society,
Marconiphone installed two television
receivers in the new Studio of Animal
Art.

AMATEUR STATIONS FOR
COMMUNICATION PURPOSES

Amateur stations operating on the
8o- and 160-metre bands are to be co-
opted into a national organisation to
operate their stations in time of
national emergency. The plan calls
for two stations in all main towns to
be able to cover an area of 30 miles.

These stations will have to operate
from a power supply other than the
normal supply mains, for in case of a

READ TELEVISION
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complete breakdown they will have
to maintain normal communications.
The usefulness of these amateur sta-
tions was fully demonstrated in
America during the Pittsburgh floods,
and to a lesser extent during the re-

cent floods in the Fen country. This
National Emergency Network will

have its full dress rehearsal early this
month, when some idea as to its
effectiveness will be ascertained,

SIGNALS FROM THE NORTH POLE

Broadcasts can now be picked up
from the U.S.S.R. station situated
at the North Pole. This station,
operated by members of the U.S.S.R.
Polar Expedition, has the call sign
Radio Upol and operates on zo, 40
and 73 metres with a station call of
RAEM, and an input of yo watts. It
will be interesting to see which coun-
try will be the first to receive the news
bulletins and weather reports sent out
from this station,

TELEVISING CRICKET MATCHES

As the three new B.B.C. tclevision
vans are cquipped with telephoto
lenses it will soon bhe possible for
viewers to see transmissions of out-
door events such as motor racing,
athletics and cricket matches, Tests
have already been made and a suc-
cesslul transmission was made of a
cricket match so that it is not unlikely
that transmissions from Lords will
follow quickly on the Wimbledon
broadcast.

THE CENOTAPH PLAN

For the first time the ceremony at
the Cenotaph on November 11 is to
be televised.  The telephoto camera
will again be brought into use, so
that viewers should be able to witness
vet another successful broadceast of
an outstanding event. 1t is this tyvpe
of broadcast which will popularise the
television receiver rather than the re-
peated transmission of musical and
variety shows.

THE POLLSMOOR GRAND PRIX

I'ive-metre transceivers proved their
use when six short-wave stations were
in continuous operation during the
Grand Prix Motor Race held at Polls-
moor, South Africa. Two of the
transmitters were used to communi-
cate from the time-keepers’ tables
opposite the grandstand 1o the pits,
while four were in use by traffic con-
trol authorities. An aeroplane, also
equipped with a4 3-metre transmitter
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and receiver, kept an eye on trafhe
congestion and was able to talk to the
police department and advise them as
to the best way ol rehieving conges-
tion.

PYE RADIO AND TELEVISION

At the eighth ordinary general
meeting  of Pve Radio, Ltd., Sir
Thomas A, DPolson, K.B 1., C.M.G.,
I.1)., chairman of the¢ conipany, out-
lined the company’'s policy as regards
television development.  Sir Thomas
said: ** Our policy with regard to the
development of television, although
conservative, ias kept us well abreast
ol current practice.  Our research
department and our factory are well
cquipped to meet the growing de-
mand. We are alrcady in produc-
tion with linited quantities of Pye
Telecelvers, and thev are capable of
reproducing an excellent picture. The
models on the market have been well
received and T think I can say, with-
out being unduly optimistic, that the
prospects for this section of our busi-
ness are very encouraging. It is the
intention of vour directors that the
name ** Pve 77 shall be just as signi-
ficant in the field of tclevision as it
has always been in the field of radio
sound.’

LONG 'DISTANCES ON ULTRA-
SHORT WAVES

Generally speaking, record break-
ing on wavelengths below 1o metres
is confined to the winter months, for
although, for example, j-metre sta-
tions do extremely well during sum-
mer months, extremely fong distances
are not bridged.  Despite this, how-
ever, some intercstin;; work has been
put in by British and American ama-
teur stations who are able to span the
Atlantic reasonably well, but so far
they have not been able to work one
another,

However, the 7-metre television
signals are being picked up very con-
sistently in Cape Town bv  Mr.
C. G. ]. Angilley, using verv simple
equipment.  His reception of the
Alexandra Palace transmissions are
perhaps the farthest on record vyet to
be confirmed.

BIG SCREEN TELEVISION

The film world is taking a keen
interest in the Scophony big screen
television demonstrations at the tele-
vision exhibition being held at the
Science Museum, South Kensington.

Pictures 5 t. by 3 ft. have been
shown, so iHlustrating the possibility
of the Scophony svstem as far as the
cinema industry is concerned. Cinema
interests have expressed the opinion
that a slight improvement in the pic-
ture definition and the omission of
flicker will enable Scophony to pro-
duce a picture suitable for the aver-
age cinema.

PICTURES RECEIVED AT 6,000
MILES

have actually been re-
ceived a distance of 6,000 miles from
Alexandra Palace, in Cape Town. A
home-built vision recciver was used
embodying the R.C..\. 6-in. tube, and

Pictures

satisfactory pictures were seen, but
synchronising was poor. This re-

ception has been reliably  confirmed
and apparently, according to reports,
the feat can be repeated. Mr. C. J. G.
Angilley, the Cape Town ultra short-
wave experimenter, is confident that
pictures can be received in Cape Town
with good definition and synchronis-

ing  providing he erects suitable
acrials  and  employs  a  sensitive

receiver,

Mr. Angillev is at present in this
country and it is reported that he
is contemplating the purchase of a
number ol British television receivers.

R.M.A. OFFICIAL SCHEDULES

The R.MLAL have added to their
official schedules many items includ-
ing television receivers, cathode-ray
tubes and holders, barretters and in-
dicators of all kinds.  This means
that Regulation 8 of the R.M.AL by-
faws dealing with the prehibition of

goods of foreign manufacture will

apply to all these television compon-
ents.

PUPPET ORCHESTRAS

On July 3 and 10 a puppet orchestra
1s being televised in the alternoon
programmes. This puppet show is
the joint creation of Jan Bussell, one
of the producers at Ally Pally, and
his wife, Ann Hogarth, who have
made all the small figures, measuring
15 ins. in height, miniature stage,
scenery and dresses.  There are five
players in the puppet orchestra and
they will be worked by three opera-
tors on an invisible rostrum.

Z0O ANIMALS TO BE TELEVISED

On Friday, July 2, Dr. G. M.
Vevers, F.Z.S., M.R.C.S., L.R.C.P.,
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Superintendent  of  the Zoological
Society of London, is going to give a
talk on the animals in the London
Zoo. He is going to bring in front
of the television camera, tortoises,
parrots, and marmosets.  This type
of transmission scems to be very
popular, for, from time to time, mon-
kevs and chimpanzees have been tele-
vised with great success,

SUN-SPOTS AND THE SHORT-
WAVES

The period of maximuam sun-spot
activity reaches peak point towards
the end of 1938, but already its effect
is being noticed on reception of sta-
tions below 30 metres. At the present
time listeners are experiencing a very
bad period for short-wave reception,
which is likely to continue for some
little time.

During the past few weeks it has
been almost impossible regularly to
receive some of the 20-metre amateur
stations or to hear the popular short-
wave broadcasters at anything like
their normal strength.  One promin-
ent short-wave experi gave as his
opinion that the continued bad con-
ditions would adversely affect the
sales of all-wave recervers unless the
efficicney of the receivers <was tre-
mendously increased to  counteract
the reception conditions.  Fortunately
some ol the American broadeasters
are now using higher power and spe-
cial beam acrials, which has helped
in a way to counteract what would
otherwise be an unusually bad time
for the short-wave listener.

It is hoped that short-wave condi-
tions will reach @ peak for good recep-
tion about 1942, although one cannot
forccast just what may happen quite
so far ahead.

MORE TELEVISION FROM
WIMBLEDON

more recent  fransmissions
Wimbledon have proved so
good that in the opinion of many ex-
perts there is little to choose between
the television screen and the average
news-reel, except that the latter does
not last so long.

The

from

Definition is now so good that
small details could be recognised;
when Miss Mary Hardwick laced her
shoes the lacing was clearly noticed.
The match between Miss Marble and
Miss  Hardwicke could be clearly
followed.
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THE THEORY OF LUMINESCENCE

This article is an abstract from a paper read before the Royal Society of Arts by J. T. Randall, M.Sc., of the

G.E.C. Research Laboratories.

The Paper, was entitled Luminescence and Its Applications and is published

fully in the journal of the Royal Society of Arts. . In view of the continuous development of screens for cathode-
ray tubes this section of the paper is of particular interest.

ANY substances exist, a few of
M them in nature, that are cap-

able of transforming the energy
of ultra-violet radiations and cathode-
rays, for example, into radiations
detectable by the eye. This is the
study of luminescence, and it is seen
that it is only a special branch of the
transformation  of  *‘ invisible ”’
into visible ”* energy.

I

energy

X
Fig. 1.—DPossible energies (indicated by batching) for
an electron moving in a simple periodic field.

Sometimes the substances that effect
this transformation are referred to as
‘“ fluorescent,”’ sometimes as ‘* phos-
phorescent ** and less frequently as
‘“ luminescent.”’

The terms fluorescence and phos-
phorescence are frequently used
vaguely in a synonymous manner.
When ultra-violet radiation of a
given wave-length falls on certain
classes of matter, visible radiations
are emitted and continue to be
emitted so long as the ultra-violet
falls on them. This effect is referred
to as fluorescence.

We have long been familiar with
the excitation of the spectra of single
more or less isolated gas atoms such
as, for example, are obtained in a
low-pressure gas-discharge. We
know that, to speak in the older and
more familiar descriptive language,
that an electron is raised up from a
lower energy level to a higher one,
and that the process of dropping back
results in the return to a lower energy
condition and the consequent emis-
sion of energy.

To come now to the case of fluor-
escent solids involving impurity
atoms, we see at once that the pro-

cess of light emission must involve
the absorption of energy in the first
place, and to this slight extent the
processes are similar to those of the
individual atoms. Except in the case
of organic compounds we must real-
ise that there are very few substances
in which individual molecules can be
distinguished. Solid bodies are, in
general, a continuous array of closely
packed atoms in which we cannot
distinguish one molecule more than
another; it is only correct perhaps to
refer to the whole crystal as a mole-
cule. Instead, therefore, of dealing
with single atoms or molecules we
have, in considering the reasons for
the existence of these particular fluor-

“escent bodies, to deal with the pro-

perties of hosts of atoms; with, in
fact, the whole crystal lattice.

From the present point of view we
may regard a crystal as a very large
number of negative and positive elec-
trical charges at fixed distances apart.
This regular arrangement is only an-
other way of saying that there is a
regularly varying electrical field with-
in the crystal. If the crystal was for
simplicity a single row of atoms, the
field would vary in some very definite
way. We now come to a very inter-
esting point. 1f we calculate the pos-
sible energies that a single negative
charge of electricity may have in
such an electric field, we find that
they are not continuous. This can be
seen from the comparatively simple
example of Fig. 1, where the field
U(x) is of a sinusoidal type. Possible
energies which the electron may have
in this field are separated by forbid-
den bands, and the electron can only
have energies represented by the
shaded portions. As the possible
energies increase and we move to the
top of the diagram, the forbidden
bands get narrow, but they never dis-
appear. These remarks apply to a
real crystal in three dimensions, only,
of course, in a more complicated way.
Each atomic plane in the crystal has
its own set of energy levels, The im-
portant point about these levels is
that they belong to the crystal as a
whole; they are not ‘‘atomic”’ levels.
For the problem of fluorescence we
need only consider the uppermost
energy bands. It is known for the

408

f

b

f

a

substances we are interested in that
the top band is empty; that is to sayv,
there are no electrons of these ener-
gies. The band below this is a “for-

EMPTY kb
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Fig. 2.—Electronic energ y bands in fluorescent solids.
The downward pointing arrows indicate fransitions
leading to fluorescence emission and the shaded bands
marked I, I} and 12. are new levels introduced by
mpurities.

bidden’’ one, and the bottom band is
full of electrons. Suppose now that
ultra-violet light falls on a crystal
with bands as in Fig, 2 (). If the
forbidden band is wide, nothing will
happen. If, however, it is sufficiently
narrow, electrons will jump from a to
b. When these electrons return from
b to a, we get fluorescent emission.
This would represent the case of a
pure substance, and it is possible that
the fluorescence of the platinocyan-
ides can be explained in this way.
Usually, however, the band f is too
wide for this to happen. If the width
of this band is greater than the dif-
ference in quantal energy between
blue light and red light, the chance
of an electron jumping from a to b
is very small.

Suppose now an impurity is incor-
porated in the material. The im-
purity atoms will set up new localisec
energy levels, but their position in the
crystal will be so far apart that thex
will not affect the energies of the
main ‘* lattice *’ levels. If the natur

(Continued at foor of nexct page’
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The units of the Chanvierre receiver.

S will be seen from the photo-
Agraph, the Chauvierre receiver

comprises {wo scparate chassis
placed end to end and fastened to a
common angle strip. The total area
of the whole chassis is approximately
24 ins. by 12 ins., and the separation
into two units facilitates wiring and
adjustment.

The tube is mounted horizontally
above the chassis and supported on
two cradles as shown. Behind the
tube are the two H.T. supply units,
one of 3,500 volls for the tube and
the other of 1,000 volts for the time
base. The latter is of the thyratron
type with a push-pull stage and the
line screen shows no trace of trape-
zium distortion.

The front chassis carries the vision
receiver and an all-wave receiver,
both of which are fed from a common
H.T. unit. The vision receiver
covers a range of 6 to 10 m. and the
sound has three ranges: 18-350 m.;
200-360 m.; and 1,000-2,000 m, and
is of the conventional type with vari-
able selectivity. Special precautions
are taken to avoid interference from
the line-frequency time base.

In the actual model shown the
vision receiver is adjusted for the 18o-

i
i
i
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A FRENCH
TELEVISION RECEIVER

FROM THE LABORATORIES OF MARC
CHAUVIERRE

line Barthelemy transmission and
comprises a frequency changer, steep-
slope L.F. amplifier, pentode detec-
tor, and two video stages. The total
number of valves in the set is 18.

Although the design of the ampli-
fier follows standard practice, ex-
ceedingly good results are obtained
by careful attention to circuit charac-
teristics and appropriate compensa-
tion in each stage. The L.F. stages
are fixed frequency and are not fitted
with trimmers.

An original feature in the ceceiver
is the method of separating the syn-
chronising signal—the receiver .does
not use either a phase reverser or am-
plitude {filter, but the circuit has its
time constants carefully selected to
conform to the received signal. Phase
reversal is effected magnetically and
the picture is held perfectly steady
provided that the signal-to-synchron-
ising signal ratio is maintained,

Another interesting feature of the
receiver is the H.T. transformer
which is of a special construction with
a negligible stray field. This avoids
the use of a shield round the tube and
considerably reduces the price.

The receiver was designed with a
view to easy adaptation to any type
of transmission, e.g., 4o0 lines inter-

The following is a brief description of the television recetver developed in the

laboratory of M. Marc Chauvierre, using a Cossor 12in. cathode-ray tube.

The designer claims that the receiver can be adapted for any type of future
transmission and the conversion is covered by guarantee.

laced, positive modulation, independ-
ent line and picture synchronising,
etc., and for the purpose two extra
sockets have been provided in the
chassis.

The controls are as follows: Sound
receiver : —tuning, volume, wave-
change switch, and selectivity. Vision
receiver : —tuning and modulation in-
tensity—six controls in all.

The remaining pre-set controls are
concerned with the focusing and
time-base speed.

The whole receiver is mounted in a
cabinet 65 cms. high by 7o cms. deep
and 35 cms. across, the size of the
picture being 17 by 20 cms.

Valves used: Type 8o, 2 Mazda
thyratron type Troo*, 4 Philips’
valves type EL.2, for the time
base.

EZ.4—IK.2—EF.5—EBC.3—
"EL.3 in the sound receiver,

EK.2—3 special type 1673 in
the vision receiver.

The 1.F. transformers were spe-
cially designed and wound in M.
Chauvierre’s laboratory.

The receiver is sold under a guar-
antee that it will be converted to any
type of transmission radiated in the
future.

* French ‘“Mazda "—Ed.

“The Theory of Luminescence *’
(Continned from previous page.)

of the impurity atoms are such as to
put the new localised levels some-
where in band f we see that the im-
purity has added a new rung to the
ladder. When ultra-violet radiation
now falls on the crystal, it is possible
for the electrons to jump from a to I
and from I to b (Fig. 2—ii). When
the electrons fall back, we have fluor-
escence emission,

Many possibilities with regard to
the position of the impurity bands can
arise, and two of them are shown in

D

(iii) and (iv). The exact conditions
under which emission takes place and
the probable details of the spectrum
depend to a large extent on the nature
of the impurity and whether it is free
to give up or absorb electrons.

It is easy to see, however, that the
general ideas provide an adequate
qualitative explanation of the width
of the spectrum bands and also of
phosphorescence. The  impurity
levels are of finite width, and each
plane or direction in the crystal hag its
own levels; as a consequence the in-
dividual contributions to the spectrum
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overlap and broad bands, in general,
result. With regard to phosphor-
escence the impurity levels are few
and far between; consequently, once
the electrons are raised to the higher
level, appreciable time is taken for
them to find appropriate levels to
which they may return.

The burden of these ideas is this:
theoretical physics has at last pro-
vided us with a framework on which
we may now build; so far it is only a
framework, but there are strong rea-
sons for believing that it is one built
on solid foundations.
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METAL RECTIFIERS FOR TELEVISION

We give below details of some useful applications of the metal-type rectifier in television circuits.

It will

be seen that in some respects these offer certain definite advantages over the valve rectifier.

ETAL rectifiers have a con-
Msiderable number of applica-

tions in television receivers and
in some cases offer definite advan-
tages over the valve rectifier, which
would be used for a corresponding
purpose. Below we give a brief sum-
mary of the principal uses to which
the metal rectifier can be put in tele-
vision circuits. The Westinghouse
Brake and Signal Co., Ltd., of 82

H.75 J o
—pt ;

To
-

BEFLECTOR
-
2mfd

PLATES

oA

Fig. 1.—H.T. supply to picture shift circuit
employing a metal rectifier

York Road, King's Cross, London,
N.1, will be pleased to supply any
further technical information that may
be required.

H.T. Supply to
Vision Receivers

The current consumption of the
present design of vision receiver
varies from about 200 volts at 40 mil-
liamps, to 230 volts at 50 milli-
amps., and for these outputs the
use of rectifiers style H.T.12 and
H.T.g in the voltage-doubler circuit
will be very suitable,

volts at 5o milliamps., and for this
output the H.T.g rectificr used in the
voltage-doubler  circuit with two
4 mfd. condensers can be recom-
mended. The A.C. input for the
above-mentioned output would be
approximately 200 volts at 170 mA.
This rectifier is, however, quite suit-
able for a maximum output of 300
volts at 60 milliamps., in which case,
the input would require to be in-
creased to zoo mA. at 240 volts.
The advantages of the voltage-
doubler circuit also apply here, and
either of these rectifiers are suitable
for the average hard valve time base.

H.T. Supply to

Time Base

The requirements of thyratron tube
time-base circuits vary from about
goo volts at 14 milliamps. to 1,000
volts at 18 milliamps. For the latter
output two H.T.g rectifiers connected
in series, and used in the voltage-
doubler circuit, will be found excel-

Supply to Picture
Shift Circuit

An output of about 250 volts at 4
milliamps. is usually required for this
purpose, and a suitable rectifier is the
H.75, which may be used in the half-
wave circuit as shown by Fig. 1.

For this output, an input voltage of
approximately 230 volts 8 milliamps.
r.m.s. will be required. The rectifier
is, of course, quite small, and takes
up very little space. It can be sup-
ported by reasonably heavy wiring,
or, if this is not convenient, a small
clip is quite sufficient. The rectifier
is capable of a maximum output of
10 milliamps.

H.T. Supply to
Cathode-ray Tube

Cathode-ray tube requirements
vary from 3,000 volts at o.75 mili-
amp. to 4,000 volts at o.75 mili-
amp. “‘J” type rectifiers are quite
suitable for these outputs as shown

lent. The voltage-doubling conden- below:—
V.D.

D.C. Output. Rectifier. Condensers.  A.C. Input (approx.).
3,000 V., 0.75 mA. 2 units 0.5+0.5 1,200 — 1,300 volts.
J.176 (2,000 V).

4,000 V. o.75 mA. 4> units 0.5+0.5 1,600 — 1,700 volts.
J.125 (3,000 V.).
sers should each be 2 mfd. 750 volts The advantages of cheapened

working, and the A.C. input 460
volts.

The advantages of the voltage-
doubler circuit are even more marked
at this voltage, as the transformer
can be wound for a very much lower

D.C. Output. Rectifier.
200 V. 30 to 40 mA. H.T.12
230 V. 50 mA. H.T.g

voltage than if valve rectification
V.D.
Condensers.  A.C. Input (approx.).
4+4 140 volts, 120 mA.
4+4 180 volts, 170 mA.

The great advantage of this ar-
rangement is that the use of the volt-
age-doubler circuit limits the output
current of the rectifier, and accidental
short circuits, which are particularly
liable during experimental work, can
do no damage to the rectifier or
transformer.

H.T. Supply to
Sound Receivers

H.T. consumption for the sound re-
ceiver is normally of the order of 250

were used, and this results in a
smaller and cheaper transformer. The
elimination of the high voltage
secondary winding also has an im-
portant bearing on the question of
safety from shock, and this is parti-
cularly important in  home-con-
structed apparatus. A further ad-
vantage is great stability of output,
since vibration and sudden draughts
will not affect the D.C. voltage, and
this results in freedom from drift, and
reliable operation of the time base.
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transformer construction and greater
safety from breakdown and shock

iM()D

J-25
-
< M
L
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Fig. 2.—Double Modulation circuit employing
metal rectifiers

are again very marked when dealing
with the high voltages required for
the tube anode supply. The auto-
matic protection aforded against
damage by short circuits, mentioned
above, also applies in this case, and
in addition, full wave rectification is
obtained. The ‘“ ]’ type rectifier
(Continned at foot of next page)
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TELEVISION RECEIVER

It is interesting to note that Murphy Radio, Ltd., have entered the television field. Their receiver is described

URPHY RADIO, LTD., have
now entered the television field,

M

and a model of their first
receiver was demonstrated at the
Science Museum Exhibition. The

Murphy A42V receiver is designed for |
the television transmissions of the .

Alexandra Palace station, together |

with the accompanying sound. It is

a television receiver only.

dard voltages, 200 to 250 volts, and

50 cycles, the consumption being 200

watts.

Reception is, of course, by
cathode-ray method. A twelve-inch
tube is employed, which is mounted
in the cabinet at an angle consider-
ably less than the wvertical. The
image is viewed in a mirror carried in
the lid of the cabinet, which by virtue
of the sloping of the tube, opens to an
angle greater than the usual 435°,

thereby increasing the angle of vision

in the vertical plane.  This feature
permits of the use of a low and com-
pact cabinet.
is employed giving high efficiency and
absence of secondary reflection
effects. The colour of the picture is
black and white.

The front and sides of the cabinet
are vencered with Bombay rosewood.
The outside edges of the top are

veneered with quilted mahogany,
surrounding a large leather-~overed
frame which forms the picture-

surround and also the back-plate for
the control knobs. A rectangular

The set .
operates from A.C, mains of the stan-

the |

in this article.

mask of black felt encloses the pic-
ture, and the cathode-ray tube is pro-

An aluminised mirror ©

The Murphy Agq2V" Television Receiver.

tected by a sheet of plate glass. The
lid is in black pearwood with white
inlaid lines and white handle.  The
speaker aperture is covered with
copper wire mesh.

The receiver employs the super-
sonic heterodyne principle with a
common frequency changer for sound
and  vision. A signalfrequency
amplifier  precedes the frequency

. intermediate

# three

changer, amplifying both sound and
vision signals, which are separated in
the anode circuit of the frequency
changer. Four vision and two sound
frequency stages are
used, the band width of the latter
being of ample width to take up any

_ frequency drift occurring in’the oscil-

lator. The vision intermediate-

“ frequency circuits employ high fre-
. quency pentodes of very high slope,

and have an overall band width of 4
megacycles.  Both sidcbands of the
vision signal are thereby amplified,
ensuring the maximum signal to

. noise ratio in the receiver.

The time-base circuits each contain
ralves, electrostatic deflection
being used in the cathode-ray tube.
Four valves are used in the filter cir-
cuits which separate the synchronis-

- ing impulses from the picture signals

and from each other, a special circuit
arrangement producing a very sharp

F frame-synchronising impulse to en-

sure steady interlacing.

The power pack delivers current at
5,000, 1,200 and 230 volts for the
operation of the cathode-ray tube,
time base and radio receiver respec-
tively. A neon-stabilised supply at
125 volts is also provided for certain
of the receiver valves.

The receiver contains a total of 27
valves of which six are of the
““ midget " type. The aerial is of the
half-wave type and is connected to
the receiver by means of concentric
cable.

* Metal Rectifiers for Television”’
(Continued from preceding page)

units are capable of a maximum out-
put of 2 milliamps.

Restoration of D.C.

Component

The circuit, Fig. 2, presents a par-
ticular application where the use of
metal rectifiers shows a marked sav-
ing in space and increase of safetv.
It is understood that this circuit is the
subject of a patent application, but
this need not prevent its use experi-
mentally.

As the present tendency is to earth

the tube anode, the use of diode rec-
tifiers in the positions shown necessi-
tates highly insulated heater wind-
ings. It will be scen that the above
circuit provides double modulation
and restores the D.C. component of
the picture signal which is normally
lost when V.F. amplification is used.

Book Reviews
Television Up to Date, by R, W.
Hutchinson, M.Sec. (University
Tutorial Press Ltd.). This book is
a revised edition of one of the same
title originally published in :935.
There has, of course, been consider-
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able development since then and the
author has therefore devoted approxi-
mately two-thirds of the present edi-
tion to modern practice. In its pre-
sent form it deals with early methods
and apparatus sufficiently fully to
enable the student to obtain a thor-
ough grasp of the principles involved,
and then gives a clear exposition in
simple language of modern high-
definition television. The treatment
is necessarily somewhat brief as the
author covers a great deal of ground,
but it is sufficient to enable anyone
to obtain a sound knowledge of the
principles involved. The price of the
book is 2s. 6d.
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THE SECOND KERR
MEMORIAL LECTURE

tion, Prof. J. T. MacGregor-
Morris  delivered the second
Kerr Memorial Lecture to a large
audience of members of the Tele-
vision Society and their friends.
The chair was taken by R. A. Wat-
son-Watt, Esq., who is well-known
for his work on the application of the
cathode-ray tube to the study of the
ionosphere, and the subject: ‘‘ The
History and Development of the
Cathode-ray Tube,”’ was one in which
Prof. MacGregor-Morris himself had
played an important part.

ON May 19, at the Royal Institu-

Early
Experiments

One of the first experiments per-
formed at the lecture was one which
Prof. Morris had carried out in 1896
under the direction of Prof. (now Sir
Ambrose) Fleming in which a mag-
netic field was applied to a Crooke’s
tube in order to reduce the potential
required to produce the discharge.
The lecturer also found that the field
due to the coil had a focusing effect
on the cathode-ravs——a principle
which was subsequently developed by
other workers and applied to later
types of cathode-ray tube.

Another early experiment which
was tried in Prof. Morris’ laboratory
was that of using a hot cathode, and
the witnesses to this were Mr.
Warren, of the Experimental Depart-
ment at Woolwich, and Mr. Frank
Murphy.

Prof. MacGregor Morris said:
‘“ When one is surveying the field of
research of the cathode-ray tube one
has to pay a high tribute to the manu-
facturers and experimenters who have
provided means of producing a really
high wvacuum.  The degree of
vacuum in Faraday’s time was noth-
ing in comparison with that given by
modern technicue. Then a vacuum
of 1/1,000th atmosphere was con-
sidered good, but nowadays we think
nothing of going down to 10/1,000ths
of an atmosphere.”’

After describing the devclopment
of the tube to the present day, the
lecturer then showed slides illustrat-
ing special types of tube and some of
the work which has been done in high
voltage and insulator testing. A
small 40 kV transformer was used-to
demonstrate the corona on a trans-
mission line and the loss which
accompanied it. Another interesting
experiment was the ellect of ultra-
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high frequencies on the sensitivity of
the tube and to demonstrate this the
lecturer used a 300 mC. magnetron
oscillator.

In concluding, Prof. MacGregor-
Morris paid a tribute to the work done
by Mr. Watson Watt and his col-
leagues of the Radio Research Board
and suggested that a new layer in the
ionosphere should be associated with
one of them in name. He also
acknowledged the help that he had
received from his assistant Mr.
Grisdale, and the staff of the R.I, in
the preparation of the experiments.

Mr. Watson Watt in a witty speech
returned the thanks of the meeting to
the lecturer for the trouble he lad
taken in organising such an instric-
tive and interesting paper, and the
meeting closed after the Rev. E.
Goodchild had acknowledged rhe
kindness of the Chairman in sparing
time from his numerous engagements
for presiding..

A full report of the lecture w:ill
appear in the Journal of the Television
Society in due course.

[An article on the history of the
tube appeared in the issue or
February, p. 85.—ED.]

Book Review

Fundamentals of Vacuum Tubes.
A. V. Eastman. (McGraw-Hill Co.
438 pp., 364 figs. in text, 20 tables).

The high reputation of the Mec-
Graw-Hill Company in the technical
publishing world is maintained by the
latest addition to their list. ‘“‘Funda-
mentals of Vacuum Tubes *’ is a com-
prehensive book covering all the
various applications of thermionics
and includes the latest types of gas-
filled tubes and photo-cells in addi-
tion to the all-metal valves of the
R.C.A. and acorn tubes.

The chapter headings give an idea
of the wide field covered and include:
Oxide-coated and thoriated tungsten
cathodes; laws governing emission;
rectifier circuits; mercury arc recti-
fiers; reversed feed-back amplifiers;
screen-grid thyratrons; ignitrons;
Class B and C amplification ; magnet-

rons; beam power tubes, etc. At the
end of the book there is an appendix
giving the Fourier analysis of
periodic functions with examples of
its applications to the analysis of com-
plex waveforms. This is perhaps the
most abstruse mathematical reason-
ing in the book, as for the most part
the treatment of the theory is delight-
fully simple and easy to follow.

The author points out that no
attempt has been made to deal with
the circuits in which the valves are
used although suliicient ‘‘skeleton”
circuits are described o enable the
theory of operation to be fully under-
stood. In most cases reference is
made to lergthier articles in which
the subject 1s dealt with by a
specialist.

It is with regard to these references
that the first criticism of the book
arises.  The Proceedings of the
IL.R.E. are quoted with such fre-
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frequency as to suggest that the
author had no other reference work
available. This must obviously not
be the case, but the value of the book
as a standard work of reference Jor
students would be increased if the
existence of other equally authorita-
tive publications were acknowledged.

It must be remembered that the
book was written in America for
American radio engincering students,
but the usefulness of such a complete
work is in no way diminished by the
examples confined to American valve
practice.

The theorv of thermionic valves is
fundamental, and British readers will
derive as much information from it
as if it had been written in this coun-
try. In fact, with the rapidly grow-
ing popularity of American valves in
this country a book of this type
should find a ready and well-deserved
sale among radio students,
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ITALIAN

DEVELOPMENTS BY THE SAFAR COMPANY

By A. Castellani.

The following is an account of experiments in cathode-ray projection by S.A.F.A.R., the Italian
Radio Company, which has been responsible for the development of television in Italy. Signor
Castellani will be remembered as the author of several papers and inventions in television and

cuss the dependence of the dimen-

sions of the picture en the size of
the cathode-ray tube and how it can
be climinated.

‘The improvements in the cathode-
ray tube which have been made in
nearly every country have practically

{

IN this article it is proposed to dis-

Fig. v Electrode structure of SAFAR tube,
1934 Bpe.

reached finality in a tube lasting for
some 2,000 hours and reproducing a
picture of adequatc sharpness mea-
suring 240 mm. square. It is not
surprising that those who have en-
deavoured to improve on these re-
sults have not met with success from
the commercial point of view, since
apart from the technical difficulties
the larger cathode-ray tubes have

allied subjects.

proved costly and dangerous to
handle.

With  the exception of von
Ardenne, very little seems to have
been done by investigators on the
possibility of using smaller tubes for
projecting the picture, but recently
the Telefunken laboratories have pro-

A piece of hard glass is joined to
the end of the metal tube to act as
an intermediary between the stem
and the bulb itself and the stem is
sealed in by means of the usual
machine.

The electrode mount was the nor-
mal Safar 1934 pattern (Fig. 1) with

Fig. 2.

duced a hard glass projection tube
which has given satisfactory results.

Some little time after this the Safar
Company attacked the problem and
produced cathode-ray tubes in metal
envelopes, the first patent being taken
out in February, 1934.

The first tests were conducted with
metal bulbs and a screen of hard
glass.  The construction of such
bulbs took time, since the material
had to be found for making a satis-
factory joint between the bulb and
screen. It may be noted that the
joining of metal to glass in the case
of a power triode is a simpler opera-
tion since it only involves joining two
co-axial cvlinders and not the fusion
of a cylinder to a flanged end. This
difficulty was eventually overcome by
the use of special furnaces and glass,
the strain produced by the fusion
being removed in the subsequent
optical machining operations.
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Three types of bulb for projection tubes~—metal, quartz and ceramic.

the final anode omitted, the place of
this being taken by the metal bulb.
The following conclusions were
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Fig. 3. Characteristics of profection tube.
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arrived at as a result of the prelimin-
ary tests:

Owing to the high insulation be-
tween the final anode and the remain-
ing parts of the system (breakdown
voltage 200,000) it was possible to
apply a high anode potential and thus
obtain a very high degree of lumin-
osity corresponding to a cathode cur-
rent of several milliamperes. (The
luminous intensity of a picture 200
mm. square on a standard tube is
about 0.2 Hefner candles per sq. cm.,
corresponding to an anode current
of .05 milliampcre,

The possibility of applying both
electrostatic and electromagnetic de-
flection was investigated, but the
latter was found to be limited to the
picture scan since the higher fre-
quency saw-tooth became distorted,
possibly owing to eddy currents in
the bulb.

Projection
Tubes

To compensate for the use of the
metal bulb and its relative cost, the
possibility of using smaller bulbs was
investigated (6o mm. by 250 mm.
long) and projecting the picture to
the dimensions given above {300 mm.
square).

In the early types of tube, however,
the anode voltage could not be raised
above 12,000 with an anode current
of 0.6 mA., since at the higher volt-
ages the screen became discoloured
by overheating. The screen material
used at that time was a mixture of
zinc and cadmium sulphides. Com-
parative tests showed that the com-
pound deteriorated at about 250°
under the anode voltage mentioned,
and that the darkening of the screen
also depended on the binder which
became unstable at temperatures ex-
ceeding 300°. The trouble with the
binder was first eliminated by varying
its composition and the method of
application and attention was then
turned to the preparation of fluor-
escent substances which would be
stable at high temperatures.

A suitable mixture of synthetic
silicate and specially prepared sul-
phate was eventually found which
gave satisfactory results at a tem-
perature of 750°, an ample margin
for safety.

At the same time it was realised
that the mass production of metal
tubes was expensive and only justi-
fied by production on a very large
scale. 'Experiments on other bulb

materials were therefore made, with
a view to their production on a
moderate scale, and among these
materials quartz and porcelain were
found to give excellent results.

In both these insulators the anode -

can be obtained by silvering the in-
terior of the bulb, and from the point
of view of production the insulated
bulb has several advantages, notably
in the ease with which it can be re-
filamented.

The ceramic bulb (FFig. 2) can be
produced for a standard anode volt-
age of 7,000, which can be raised to
12,000 in the latest type allowing a
system of double metallisation (inside
and outside coatings, electrically con-
nected) in the bulb.
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At 7,000 volts it is possible to ob-
tain pictures of 300 mm. square eqial
in size and clarity to those obtaired
from the best direct vision tube. The
characteristics are shown in Fig. 3.
The electrode construction is of the
1935 type sealed in with a flux of spe-
cial glass between the porcelain and
the stem. The use of porcelain in the
construction of the tube electrede
system makes a more rigid structure
and tends to minimise the aberra-
tions which are so frequently found
in high-voltage tubes.

The life of the latest tube is guar-
anteed for 3,000 hours at 7,000 volts
and 2,000 hours at 12,000 volts. It
is hoped to describe the application
of these tubes in a future article.

The Exhibition Handbook

In connection with the Television
Exhibition at the Science Museum a
handbook has beeti prepared by Mr.
G. M. Garratt, M.A., assisted by
members of the Exhibition Commit-
tee. This handbook is in no sense a
guide to, or catalogue of the exhibits;
its purpose is to present to those who
have but a scanty knowledge of tele-
vision an outline of the principles in-
volved in the various systems which
are demonstrated.

The contents of the book include
the history of television, photo-elec-
tricity, picture dissection and syn-
thesis by scarning, light control,
cathode-ray  tubes and electron
cameras, details of the Alexandra
Palace transmitter, descriptions of
receivers and information on tele-
vision aerials.

Although the handbook is neces-
sarily somewhat technical 1t should
prove of great use to visitors who
have little knowledge of television
and enable them to take an increased
interest in the exhibits, which are
demonstrated.  Copies will be on
sale at the Science Museum, or may

be obtianed from the publishers,
H.M. Stationery Office, Adastral

House, Kingsway, price 6d. (by post,
7d.), or through any bookseller.

Surplus Television Apparatus
‘H. E. Sanders & Co., of 3 Gray’s

Inn Road, London, W.C., have for
disposal a large gnantity of surplus
television and short-wave experimen-
tal apparatus, and are offering to
readers of this Journal components at
very low prices.

Among the apparatus are high-
voltage condensers, valves A.C. and
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D.C., mains-dropping resistances,
chassis, new cadmium plated at
1s. 6d., loudspeakers, new perman-
ent-magnet at 7s. 6d., partly assem-
bled television chassis at 2s. 6d.,
mechanical scanning apparatus, efc.
Lists will be sent on receipt of a post-
card or callers may personally select
what they require,

Mullard Cathode-ray Tubes

The price of the Mullard cathode-
ray tube, type E.j0-G3, has been re-
duced from £4 13s. to £3 10s. Tae
E.40-G3 is a precision tube of 3-in.
screen diameter, operating on 500
volts. Its wide field of utility has
led to an increasing demand, enab-
ling large-scale production to »Oe
undertaken with consequent decrease
of cost.

The L.S.W.C.

All short wave enthuslasts should
become members of the International
Short Wave Club. Membership costs
5s. per year and begins from the
month of joining. A specimen copy
of the Club’s magazine will be sent
to any reader. Mectings are held in
several of the largest towns where the
members are able to meet others who
are also interested in short wave
radio. Lectures and demonstrations
are given, and visits arranged to
places of interest. ‘The ILondon
Chapter meets every Friday evening,
8 p.m., at 8o Theobalds Road,
W.C.1. The Brighton Chapter every
Wednesday evening, at 100 Cromwell
Road, Hove, and the Guernsey
Chapter every Tuesday evening, at
5 Well Road, St. Peter Port.
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S

Specially Compiled for this Journal

Patentees:- H. P. Barasch

Espley ::

Prolonging Life of Cathode-ray
Tubes

(Patent No. 462,243.)
N indirectly-heated cathode is
Amounted so that it can be moved
relatively to the other electrodes
of a cathode-ray tube. The object is

The British Thomson-Houston Co. Ltd.
Baird Television Ltd. and J. R. H. Forman

I3
..

:: M. von Ardenne
receiver is sometimes caused by ex-
ternal fields of force which stray into
the space between the pairs of de-
flecting plates used for scanning.
According to the invention the
edges of the plates are connected

together by a layer of high-resistance

]
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The General Electric Co. Ltd. and D. C.
H. W. W. Warren and W. J. Scott
Marconi’s Wireless Telegraph Co. Ltd.

material of the order of 5 megohms.
This converts both pairs of deflecting
electrodes into open-ended ‘‘ boxes,”’
which give free passage to the elec-
tron stream, but prevent any stray
fields of force from entering at the
side.—M. von Avdennc.

Supplying D.C. Voltages to a C.R.
Tube

(Patent No. 462,488.)

The figure shows a method of de-
riving D.C. voltages—of the order
1,000 to 3,000 volts—from a 220-volt
D.C. mains supply, to energise the
electrodes of a cathode-ray tube. The
mains voltage is first applied to a
back-coupled valve V  which pro-
duces continuous oscillations in a
tuned circuit L.C.  These oscilla-
tions are then fed to a rectifier valve
R through a step-up transformer T,
and the resulting D.C. voltage is fed
through a smoothing circuit S to the
electrodes of the cathode-ray tube.

The frequency of the valve genera-
tor V is stabilised by feeding into the
grid circuit, as shown at N, a voltage
derived from the transmitted syn-
chronising signals.. This prevents
any interference effects, due to im-

to change the “ working point ” of
the emissive surface from time to
time, so as to lengthen the effective
life of the cathode, and therefore of
the tube.

As shown in the figure the cathode
C is carried on a support which is
provided with two extending arms
R, R fitted with magnetic end-pieces
P, P1. A horseshoe magnet is then
applied, from outside the tube, to
rotate the cathode as a whole rela-
tively to the aperture A through
which the main electrode stream
passes. In this way when one part
of the cathode surface has lost its
emissivity a fresh part can be brought
into play.~—H. P. Barasch

Preventing Distortion
(Patent No. 462,275.)
Distortion in a cathode-ray tube

Method of deriving volt-
ages from a 220-volt
mains supply to ener-
gise the electrodes of a
cathode-ray tube. Pat-
ent No. 462,488,

D.C MAINS
220v.

The information and illustrations on this page are given with permission of the Controllor of H.M. Stationery Office.
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perfect smoothing of the output from
the rectifier R, from showing them-
selves in the picture.—The General
Electric Co., Ltd., and D. C. Espley.

Metal C.R. Tube
(Patent No. 462,600.)

To reduce the risk of a highly-
evacuated cathode-ray tube collaps-
ing under the strain of external air-
pressure, the body of the tube is made
of metal, and the fluorescent screen
is deposited upon an end-piece of
glass. The glass is connected to the
tube through an intermediate piece of
metal having the same coefficient of
expansion as glass. It is fixed to the
glass at one end, and welded to the
metal body at the other end.

Another advantage of using a
metal casing is that a breakable sol-
dered or brazed joint can be made at
the lower end of the tube so as to
allow a new cathode to be inserted
when the first has lost its emissivity,
thereby prolonging the life of the
tube.—The British Thomson-Hous-
ton Co., Ltd., H.L W. W. Warren,
and W. J. Scott.

Electron Multipliers

(Patent No. 463,061.)

Two light-sensitive *‘ cold *’ cath-
odes C, Cr are branched across a coil

1l >
F
R
ANAAAN >

—
[

Light-sensitive electron discharge device giving a
bigh output potential. Patent No. 463,061.

L, which is fed from a high-frequency
source S so that the cathodes carry
alternating potentials. A ring-shaped
anode A is located between them and
is fed from a low-frequency source F.

When light enters the tube through
the central aperture in the cathode C,

it first falls on the cathode C1 and
liberates electrons, which are at-
tracted back towards the cathode C,
as the latter becomes positive, the
ring-anode A allowing them free
passage.

Secondary electrons are produced
at the cathode C, and, as the poten-
tials reverse, these are urged towards
the cathode Ci. The process is con-
tinued, whilst the electron stream
rapidly increases in strength. After
a certain interval, the anode A is
thrown positive, and so collects a
current which is proportional to the
intensity of the light first entering the
tube. This is used to produce an
amplified signal voltage across the
resistance R.—Baird Television, Ltd.,
and J. R. H. Forman.

Voltage Supply for C.R. Tubes
(Patent No. 463,253.)

Part of the scanning-voltage ap-
plied to the deflecting-coils of a cath-
ode-ray tube is rectified, and is then
applied to the anode of the tube. The
deflecting coils are shuated by a vari-
able resistance in series with a diode
rectifier and a condenser. The diode
is so arranged that it is non-conduct-
ing during the deflection stroke, but
comes into operation as a rectifier
during the idle or ** flyback”’ stroke.
The D.C. output from the rectifier
goes to charge up the series conden-
ser. The latter is shunted by a poten-
tiometer resistance, from which a
tapping is taken to the anode.—Mar-
coni’s Wireless Telegraph Co., Ltd.

Summary of Other Television
Patents

(Patent No. 462,110.)

Correcting for ‘‘ uneven bright-
ness ’’ of the picture produced in a
cathode-ray television transmitter.—
E. L. C. White.

(Patent No. 462,247.)

Means for ensuring correct ‘‘ con-
trast ’’ values of light and shade in
television.—4. J. Brown and Baird
Television, Ltd.

(Patent No. 462,330.)

Television receiver in which a bank
or checkerboard of small lamps is
controlled by a number of light-sensi-
tive cells.—Marconi’s Wireless Tele-
graph Co., Ltd., and R. J. Kemp.

( Patent No. 462,550.)

X

Television transmitting systems
using electron tubes of the ‘‘ image-
dissector ’ or ‘‘ Iconoscope ”’ type.
—H. Miller.

(Patent No. 462,683.)
Cylindrical shield for surrounding
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the magnetic focusing-coil of a cath-
ode-ray tube.—A4. H, Gilbert, L. R.
Merdler, and Baird Television, Ltd.

(Patent No. 462,684.)

Deflecting coil with adjustable pole-
pieces for eliminating stray fields in a
cathode-ray tube.—A. H. Gilbert,
L. R. Merdler and Baird Television,
Ltd.

(Patent No. 462,877.)

System for televising pictures
simultaneously, without the use of
scanning apparatus.—Standard Tele-
phones and Cables, Ltd.

(Patent No. 462,929,

Television system in which all the
‘“ peak ' values of the transmitted
signal are brought to a constant
value.—Radio 4dkt. D. S. Loewe.

Three New Cossor Valves

Three new valves, including two par-
ticularly suitable for use in television
receivers, have just been released by
A. C. Cossor, Ltd. The first is the
M.V.S./PEN.B, a variable-mu screenecd
pentode for high-frequency or inter-
mediate-frequency amplification. Qwiag
to a high impedance, providiag
it is used with the correct anode load,
high gain, coupled with good selec-
tivity, is obtainable.

Fitted with a 7-pin base it has the
conventional B.V.A. basing with the
control grid to the top cap and the sup-
pressor grid brought out to an external
contact.  The mutual conductance of
this valve is 3.0 ma/V, and it has vari-
able-mu characteristics.

The M.S./PEN.B, similar to tae
previous valve, has a fixed grid base
and a maximum slope of 3 5 ma/V. It
makes an ideal grid detector with a
.ooo1-mid. condenser and 1 megohm
leak with a .5 megohm serics screzn
resistance, and a .1 megohm external
anode impedance. The maximum
gain is approximately 100 times with an
input of .25 volts,

Both the previous valves are of the
indirectly-heated cathode type with
4-volt 1-amp. heaters, but a third valve
designated the 202 S.T.H. has a 20-volt .
.2-amp. heater. This valve is an
indirectly-heated triode-hexode for use
in AC/DC super-het receivers. It is
ideal for use on short-waves, since by
separating the two sections of the valve,
degenerative effects between them are
avoided.

The hexode section has variable-mu
characteristics so that it can be em-
bodied in normal A.V.C. circuits. Tae
heterodyne voltage for maximum con-
version conductance is 8 volts r.ms.
with a conversion conductance of c¢.6
mA/V.  Full details regarding these
valves can be obtained from the manu-
facturers, Messrs, A. C. Cossor, Ltd.,
Cossor House, Highbury Grove, N.s,

The information and jlustrations on this page are given with permission of the Controllor of H.M. Stationery Office.
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vision transmissions from Alex-

andra Palace for three weeks
beginning July 26 will provide a well-
earned rest for the B.B.C.’s staff. A
few already have enjoyed their an-
nual holidays, such as Peter Bax,
who has just returned from the
Riviera; but the majority at the

THE temporary cessation of tele-

¥

{

Aulikki  Rantawara, Finnish
singer, who recently made her
television debut.

Palace are planning to make this
period their annual respite and cer-
tainly no better time of the year could
have been chosen,

Gerald Cock, the popular television
chief, will be having his first holiday
for three years, but I have been un-
able to find out where he is going.
D. H. Munro, the energetic produc-
tions manager, no doubt will repair
to his native Aberdeenshire moun-
tains, and most likely go there by
road overnight.  This overnight
travelling, by the way, is quite a
habit with Mr, Munro. On one cele-
brated occasion of which I have heard
tell, this human dynamo left London
late at night in a Ford car and was
home in Aberdeenshire for breakfast
on the following morning. He tra-
velled absolutely non-stop all the way.

Elizabeth Cowell, charming host-
ess announcer, is, 1 learn, off to Den-
mark to spend her three weeks’
vacation.

“I'm going to forget all about
television and dance bands—in fact,
about everything,”” she said.

But not long after somebody dis-
covered that Henry Hall is going to

play from a Danish station during her
stay in the country! You cannot
escape from radio these days.

1 have not heard where Jasmine
Bligh is going to for her holiday, but
wherever it may be of course she
will take ** Gay ’" with her. ** Gay,”
as readers know, is her wonderful
little dog, who made his television
début a few weeks ago. Somebody
asked me in a whisper the other day
how long it will be before Elizabeth
Cowell brings a Kkitten up to the
studio to keep ‘‘ Gay ' company, 1
wonder.

* * *

Leslie Mitchell, the peripatetic an-
nouncer, provided somecthing for
everyone to talk about for a long time
as a result of his recent daring adven-
ture with the fire escapes. Regular
televiewers will recall that a few
Saturdays ago he took charge of an
O.B. designed to show the history of
fire engines and their associated
equipment during the last 150 years.
As a grand climax ILeslie himself
mounted the latest type of fire escape.
This took place before a record
crowd in the park.

Before anyone, including Leslie him-
self, quite knew what had happened,
he was shot up 100 feet into the air.
The ladder is of the telescopic variety
and the sight of it shooting out made
a remarkable picture. Leslie was
strapped in, of course, so there was
no fear of him falling off, and after
reaching the aforesaid dizzy height
—which, by the way, is well above
the tower itself at Ally Pally—he was

Sylvia Welling, the well-knonwn stage
and concert soprano, who appeared
in ““ Regatta,” the television revae
transmitted on Saturday, June 12.
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A MONTHLY CAUSERIE

on

Television Personalities

and Topics

by K. P. HUNT

Editor of “Radio Pictorial”

able to give his impressions via a
microphone which ascended with him.

On reaching the top he bravely ad-
mitted to ** feeling rather sick.”” He
was ‘‘ not used to such heights.”
Then he was half lowered into a posi-
tion where he could be seen by an-
other television camera.

Well done, Leslie! This was a

A new photograph of Irene Prador
who is now starring in  many
television progravimes.

stout effort and provided a real thrill
of a picture. Leslie Mitchell is the
Peter Pan of television—the boy who
never grows up, but certainly goes
up!

* % *

No startling changes, I hear, are
to be made in the studios at Ally Pally
during the holiday. So far as I can
gather there is going to be a general
clear up, and that is all.

Apart from the holidays the im-
portant topic of conversation at the
moment is what is going to happen
about television at this year’s Radi-
olympia—DBritain’s  great  annual
radio exhibition, which this year will
be from August 26 to September 4.

It is now no secret that the
B.B.C. is all out to make this winter
a ‘‘ television winter,”” and although
continuous publicity during the year
has been doing a lot to popularise this
new form of entertainment, un-
doubtedly Radiolympia provides the
one unexcelled opportunity to focus
the attention of the general public
upon recent developments in tele-
vision in a really big way. Last year,
visitors to the television booths
could  not help having mixed
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feelings. On the one hand, we all
felt the greatest admiration for
the B.B.C. and R.M.A. alike for the
wonderful way in which almost at the
last moment a show was put on. The
new service was hardly ready and the
regular programmes had not begun,
yet thousands of people were enabled
to get a first ghmmcr of what this
new wonderful science sooun might
mean.

But it is a moot question whether
the whole thing proved to be a real
service to the progress of television.
Long queues of visitors were formed,
waiting to pass through the booths,
and they were necessarily kept mov-
ing most of the time when they got
inside, with the result that most
people just saw a few minutes of tele-
vision which obviously could not be
typical of what programmes as a
whole were like at that time.

From the point of view of publicis-
ing television effectively and giving
a great fillip to public interest, it is
imperative that the television ar-
rangements at Radiolympia this year
should be really adequate,

* * *

At the B.B.C. end, the matter has
already been given very close con-
sideration and skeleton programmes
already prepared. The definite
scheme of these programmes has
been worked out on the assumption
that visitors to the booths at Radi-
olympia will be able to enjoy an unin-
terrupted view of the programme for
15 minutes, during which time several
short but thoroughly representative
items will be televised.

There will be the usual film pro-
gramme (rom I1.30 a..m. to 12.30
p-m., but the special Radiolympia
transmissions will be 4 p.m. to 5 p.m.
and g p.m. to 10 p.ni.

I am told that these two latter
transmissions each will consist of
three separate programmes to the
hour, with an interval of 5 minutes
in between.

The type of programme will be as
follows: —

Five minutes, say, golf, this being
a typical O.B.

Five minutes, popular comedian,
such as, for instance, Leonard Henry.

Five minutes’ music, say, synco-
pated pianist, such as Billy Mayerl.
Then follows an interval of five
minutes which it is expected will be
occupied by people filing out and the
new audience taking seats. There-
after a second similar programme of
15 minutes’ duration will be broad-
cast, and so on,

Anne Twigg—rthe first girl to be televised with ber

head under her arm! She took the part of Amne

Boleyn in the television burlesque of Henry VIII
surrounded by the jeering ghosts of his wives.

It seems to me that these pro-
grammes will be veryv suitable for the
purpose, but the important question
is what number of people «will be able
to enjoyv these programmes in an un-
interrupted manner. I think every-
one will recognise that it is most
important that the audience should
be allowed to remain and witness the
whole of one of the six 15-minute
programmes per day in comparative
comfort, because if they are moved
on, as happened last year, and indivi-
duals only see a small portion of the
transmission which is unrepresenta-
tive of the television programmes as

Les Allen, the dance band vocalist,
who makes first television appear-
ance on July 1.

a whole, the inevitable result, I am
afraid, will be damaging rather than
helpful.
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At the time of writing these rotes,
no definite information is available as
to the facilities to be offered at Radi-
olympia, but I understand that about
12 booths at least will be in service.
If we assume that 3o people can be
seated in comfort in each booth, about
180 people could be accommodated in
one booth for the six programmes in
one day.

This would mean that few more
than 2,000 people would be able to
see the programmes each day, but if
we assume that the hour of film trans-
mission in the morning also will be
used for demonstration purposes,
3,000 visitors per day.

My purpose in making this little
calculation is to point out that unless
much more comprehensive arrange-
ments are made than at present are
spoken of, one of two things will has-
pen: either only a tiny percentage of
the visitors to Radiolympia will be
able to see the television transmis-
sions, or the general public will not
be able to see a whole programme
through because, as last year, of the
pressure of others waiting.

I have no doubt that the R.M.A.
officials are intending to cope wlth
this difficult situation, and will do so
with their customary efficiency. But
it seems to me that the only solution
is instead of having, sav, 12 seats,
one in each bcoth, each manufac-
turer should be invited to demon-
strate simultancously with four re-
ceivers, making close on 30 in all.
This would immediately multiply the
number of people who could see the
programmes at once.

It has also been suggested that
instead of transmitting special pro-
grammes to Radiolympia for two
hours only during the run of the Exhi-
hition, the B.B.C. should extend the
programme time. The official reply
to this is that any such extension
would impose too great a strain upon
the staff at Alexandra Palace, and is
quite out of the question. It is not
practicable to increase the ctaff at a
moment’s notice, as it is with other
tvpes of work, so that it looks as
the solution of this problem, wha:-
ever it may be, will have to be {ound
at the Radiolympia end.

One thing is certain : television has
now become such an important factor
in the radio world that every visitor
to the Exhibition should have the
opportunity to see this new wonder
and be convinced of its entertainment
value. It is up to the Exhibition off-
cials to ensure this.
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which can be operated by visitors, shows how the in-
visible electric ‘** cathode-ray >’ beam is shot from a
‘“gun " and is focused so as to build up the television
picture on a screen inside the end of the large glass
bulb of the cathode-ray tube. Cleverly arranged devices
are used to show in slow motion the movements of the
scanning beam which normally travels towards the
screen at the amazing speed of 7o million miles per
hour.

Alongside the model an actual cathode-ray tube is
mounted as in a television receiver. The controls, ar-
ranged for operation by the public, are *‘ ganged ”’ to
the model as well as to the real tube.

Alterations of currents and voltages to the tube elec-
trodes can be observed on a number of meters at the
same time as the consequent effects on the screen, whilst
the model displays the same effects pictorially,

Other interesting G.E.C. exhibits in addition to their
standard television receiver, which is demonstrated,
include a number of vacuum-type photo-cells, showing
the stages in the development of the latest type cell de-
signed for television purposes. Among them are several
thick-film cathode cells which were the only type wvail-
able prior to 1929. The remaining cells all incorporate
the modern thin-film caesium cathode, a far-reaching
discovery which was first developed and applied in this
country by the G.E.C.

The latest advances in photo-cell design are repre-
sented by the secondary emission cell, and the electron
multiplier. (The G.E.C. are exhibiting an example of
the former which is now commercially available, and
also an electron multiplier which is arranged with coat-
ings of a fluorescent material on its plates to demon-
strate to the public its method of operation.

Marconi-
E.M.I

In addition to a display of cathode-ray tubes, Mar-
coni-E.M.I. show several pieces of apparatus which are
in actual use at the Alexandra Palace. There is, for
example, an Emitron camera and visitors are able to
see how by means of a secondary lens which by operat-
ing in unison with the actual electron camera lens the
operator can keep the image being televised focused and
in the correct position,

The very fine model of the television outside broad-
cast van is another very interesting exhibit of Marconi-
E.M.I. This has the roof partly removed and its con-
struction can be seen to the smallest detail. ‘This firm
have also provided a model of the system of television
proposed by Campbell Swinton in 1911 aud which was
described in our June issue.

The Mihaly-Traub
System

The I.LM.K. Syndicate are showing @ number of
exhibits in connection with the development of ‘the
Mihaly-Traub system.

On view is an original Mihaly type of receiver, using
a complete circle of stationary mirrors iu conjunction
with a single rotating mirror, and designed for go-line
definition. Another model which is being shown is the
18o-line Mihaly-Traub receiver using 20 stationary
mirrors and a g-sided polygon. This receiver is ex-
tremely neat and compact, and was designed to give a
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picture 6 ins. by 8 ins. In addition to these two receiv-
ers a number of polygonal line multiplier drums- are
shown indicating the reduction in size that has been
made in this moving part during the last four years.
The early drums were about jins. in diameter and
8 ins. high; the present drums are about 1 in. in dia-
meter and 4 in. high. A number of stationary mirrors
rings are also exhibited, showing the reduction in the
number of stationary mirrors and in the size thereof.
Older models used zo or even 3o stationary mirrors,
the modern jo3-line receiver uses only live stationary
mirrors, which are extremely small, and are of an im-
proved construction, which avoids any necessity for
adjustment,

In another section of the exhibition a number of
experimental Kerr cells are shown, indicating the
development of these, starting with a rather crude form
of multi-plate cells and ending with a low capacity
z-gap cell of very simple construction,

Scophony Large-screen

Television

For the first time Scophony have publicly revealed
some of their optical-mechanical secrets, and in the
main hall are shown models of their supersonic light
valve, the split focus system and the beam convertor.
These are in glass cases and are constructed so that
they can be operated by visitors and the principles
demonstrated.

Of very special interest is the Scophony demonstra-
tion of large-screen television, particularly as this is the
first time that the general public have had any oppor-
tunity of seeing the work of the Scophony laboratories.
Two receivers are shown in operation at certain times
in the special demonstration theatre—one giving a pic-
ture 3 ft. by 4 ft., and the other (the home receiver)
providing a picture approximately 2 ft. by 1 ft. 10 ins.
Both these receivers are being operated from a special
transmission from the Scophony laboratories at Ken-
sington with a picture frequency of 25 and a line fre-
quency of 240 g,

The 5-ft. by 4-ft. picture is rear projected by uppa-
ratus using the Scophony supersonic light control which
in this particular case uses 8o picture elements simul-
taneously, and the split focus.

The apparatus uses as a light source a high-intensity
arc consuming 100 amps., this being of the standard
cinema type. The first scanner is a high speed polygon
5 cm. in diameter and only 3 mm. wide. This rotates
from a synchronous motor at 18,000 revs. per minute.
The second scanner is a low-speed drum employing 20
mirrors and rotating at a speed to give the 235 pictures
per second.

The total number of valves used for this receiver is
12. Sound is received with a separate receiver incor-
porating four valves on a separate channel.

The 2-ft. receiver uses an identical optical lay-out, the
only difference being the sizes of light scurce and low-
speed scanner drum. The light source used is a small
microscope arc consuming 500 watts or a high-intensity
mercury lamp which has been specially developed in the
Scophony laboratories giving nearly twice the light of
the arc but consuming approximately 300 watts. The
same radio receiver employed to drive the big screen
projector is used to drive the 2 ft. home receiver.




TELEYNION

AND
SHORT-WAVE WORLD

Qur Rcaders’ Views

Correspondence is invited. The Editor does not necessarily agree with views

cxprcsscd

The Guaranteed Receiver
SIR,

I think you may be interested to
hear of the excellent results I am
obtaining with a television receiver
constructed from a kit supplied by
the Mervyn Sound & Vision Co., Ltd.

The definition is extremely good
and synchronisation is effected with-
out difficulty. )

The Mervyn people have given any
advice necessary and my thanks are
due to them and to you for publish-
ing this excellent design.

W. Kerra Hin (Gz2VT)
(Croydon).
SIR, )

1 have completed the construction
of your Guaranteed Television Set,
and must say how delighted 1 am
with the results 1 have obtained. 1
get a good bold picture, using an in-
door aerial. I thank vou for making
it possible for the amateur to pro-
duce such a fine set.

W. Birkinger (North Finchley).

The Beginner’s Transmitter
SR,

I should like to take this oppor-
tunity of thanking you for the design
of a very satisfactory and remarkable
short-wave transmitter. I have had
some very fine reports from other
stations regarding ~ QRK on 40

by readers which are published on this page.

4.15 p-m. No inte-ference of any
sort was experienced and the signals
were extremely clear. My receiver is
of the straight-det. 2 L.F. type.

At my house I have an aerial 25 ft.
high at the house end and & ft. high
at the other, and 4o ft, long, point-
ing N.E. at the 6 ft. end at approxi-
mately sea level. The signals re-
ceived on this aerial with the same
receiver rarely reached Rs.  (This
aerial is, of course, screened by the
South Downs, which lie to the north.

N. . Matrock
(Shorehan-by-Sea).

Eiffel Tower 7-metre
Transmissions
SIR,
You may remember receiving a re-
port from me last Ocrober regarding

receptio. ‘~xandra Palace. My
reason e iy to
repors

7 metres. .

band a signal at Ry was runed in,
and a lady and gentleman were recit-
ing short wverses alternuziely in
French, music followed between each
verse; this continued for about five
minutes. I then switched off to ad-
just the aerial coupling condenser,
but when I switched on again the
station had closed down and was not

metres. TV + days 1 heard again. The aerial used is verti-
o 1 f in lenot St A
have contacted 1. T and 1o feet in length with lead

out exception 1 e
QSAjz with very good - _ccu quality.
Twenty of these stations were Scot-
tish, 11 French, 3 Danish, g Belgian,
4 Dutch, and 5 Irish.
Frank Lucie (G8NA).
[The Beginner’s Transmitter was
fully described in the April, 1937,
issue of TELEVISION AND SHORT-WAVE
WorLp.—ED.]

Television Transmissions from
Alexandra Palace
SIR,

1 have, during the last few weeks,
been receiving the television sound
signals very weakly. On Saturday,
April 3, I carried my set to the top
of the downs here, about 300 ft.
above sea level and with an aerial
about six feet long and two feet off
the ground, I received the sound sig-
nals at R8 QSAj and listened to the
whole of the programme from 4 to

2t the top. The set is a detector
coupled by a 4-1 transformer to a
L.F. valve and reception on ear-
phones. As I have not heard this
station before s you think it was
caused by treak conditions cr did I
hear the end or tne evening broad-
cast. I also heard the Berlin tele-
vision station last August for about
half-an-hour one evening, but did not
hear it again, thev were then broad-
casting a variety concert to an
audience, which could be heard ap-
plauding the artists.

J. Tavior (Isle of Wight).
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Palace Transmissions at 120
Miles
SIR,

I feel I must write to thank you and
your contributor, Mr. O, J. Russell,
for the excellent article in the recent
issuc of TELEVISION AND SHORT WAVE
WoRLD, in which a super-regenera-
tive receiver was described.

I have built this receiver at very
small cost, and am carrying out ex-
haustive tests with it.

Using it with 1 L.F. stage I enjov
loudspecaicer reception of the Alex-
andra Palace sound transmissions. [
at, I believe, about 120 miles from
the transm *er,

Although, a- L at s time of
the vear the 1o-mevre band is ““dead,’’
I hee received several local ‘“‘Hams’’
on 5 metres and I find that the rig is
stable and easy to handle on all bands
even down to 3 metres, on which
wavelength it oscillates fine.

I might add that I am using this
receiver to investigate {on behalf of
my emplovers, Norwich Relays, Ltd.),
the strength hicre, with various aerial
systems, of Alexandra Palace.

Aran H. CurBusH
{(Norwich).

Superspeed Flux-cored Solder

E have reccived for test a
sample of a new flux-corec

solder which has been spe-
cially produced for electrical and
radio work. The makers are Super-
fluxes, Ltd., of Aintree Road, Peri-
vale, Greenford, Middlesex, and they
~"dm for this solder: (a) extreme
speed and thoroughness in working,
and (b) complete freedom from dry
and corrosive joints. The solder is
a cored tin-lead alloy made in all the
usual proportions from 635 T./35 L.,
down to 20 T./8o L., and in all
gauges from 3 s.w.g. down to 21
s.w.g. The 60/40 alloy in 14 s.w.g.
is the particular quality and size most
called for in radio work and the sam-
ple which we tested appeared to be
very easy to use and the joints were
quite sound without any indication of
““ dryness.”’

Superfluxes also market a special
flux for electrical work, known as
““ Purpose ”’ flux, for use where a
flux separate from the solder is pre-
ferred. A test of this showed that it
also was quick in action and enabled
a sound joint to be made. It is ap-
proved by the Air Ministry whose
tests have shown it to he non-
corrosive.
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A 10-watt
Portable Transmitter

T his portable equipment can be run entirely from a 6-volt accumulator, and although rated for 10 watts
input, will provide a maximum of 15 watts with full modulation. We believe that it will be ideal for
amateur portable use, while many beginners would be advised to consider this equipment in view of its

HIS portable transmitter has
I been built as simmply as possible,
and designed to handle . 17l
mum of 15 watts input with full modu-
lation. The entire equipment obtains
high-tension from a vibrator which is
in turn powered by a 6-volt accuinulator.
One very often hcars of the difficul-
ties experienced by amateurs in build-
ing portable apparatus, not sc much
in the design, but with the layout and

construction. To this end the equip-
ment was built bread-board fashion with !
the minimum of loose connections an -
wired with 12-gauge copper wire. !

Although the original design was for
40-metre working, the apparatus lends
itself for use on any of the lower-fre-
quency amateur bands by interchanging
coils and crystal.

Three
Units

The apparatus is constructed in three
sections, these being transmitter, modu-
lator and combined power packs. First
of all consider the transmitter, the cir-
cuit being shown here. It will be
noticed that American valves are used,
and it is not recommended that any
deviation from these be made. These
valves, of the metal type, are very
vehust, have a comparatively low fila-
ment consumption, and 1un from a
6-volt accumulator.

As a crystal oscillator, a 6Cs triode
is used in the conventional circuit, but
with link coupling between anode and
the following grid stage. It is sug-
gested that a _7-mc., that is 4o-metre |
crystal) be uséd, and this is connected |

simplicity and easy construction.

directly between grid of the 6Cs and
the common earth line. Bias is obtained
by means of a 10,000-ohm resistor in
parallel with the crystal and this need
only be of the i-watt type.

A rather large condenser is needed
to tune the anode circuit of the crystal
oscillator. This is rather bad practice,
but in the circumstances is permissible
for it does not call for accurately wound
coils, while extreme sensitivity is not

o
o meeded,
ted om ad-

T
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necessary from the crystal stage in this
particular circuit owing to the high
sensitivity of the driven 6D3’s.  The
crystal oscillator anode coil has to be
home constructed and for this a 4-pin
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By KENNETH JOWERS

plug-in former is required that is al-
ready threaded. Constructional data
on this coil will be given later.

Suitable
Chokes

It is important to use an efficient R.F.
choke in this stage, so for this reason
a Bulgin type SW68 was chosen and
connected in the wiring between H.T.
positive and the H.T. side of the C.O.
anode coil. In view of the low voltage
emploved throughout this transmitter
it was not considered desirable to have
a split-stator condenser in the C.O.
stage. The only material advantage
would be that the by-pass condenser
could be omitted, but in view of the
low cost of this component it was found
better to use a straight condenser and
by-pass condenser. Actually the C.O.
tuning condenser is a special Eddy-
stone component having a maximum
capacity of .ooc1g92-mfd.

With portable equipment of this kind
it is essential that it be carefully wired,
so that should any of the leads be un-
duly long even though i1z-gauge wire
is used, support them off the baseboard
by a wood-screw to prevent movement.

Consider the push-pull power ampli-
fier stage using two 6Ds5's in a straight-
forward neutralisizy < rcuit. The grids
are tuned with the coil again home
constructed on a 7-pin plug-in former
plus a 4o-mfd. condener:. The exact
centre of the coil is tu s d and through

14 N DIPOLE

103

Here is the complete circuit for the transmitter.

It consists of a triode crystal oscillator link coupled to

two neutralised triodes in push-pull,
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Constructing The Transmitter

this point bias is applied to the grids
of the output valves. In series with the
grid return is a high-frequency choke
followed by a 10,000-0hm 3-watt resist-
ance which supplies a percentage of the
bias required, and also a bias battery.
The 10,000-0hm resistance and bias bat-

capacity. An alternative arrangement
is to remove all but one rotor and two
stator plates, as this makes neutralising
even more simple.

Many amateurs are inclined to neglect
the aerial with portable equipment and
to use at the best of times a simple

The modulator is very similar to the transmitter , consisting of a triode amplifier and two pentodes in Class A
push-pull.  _Approximately 8 watts output can be obtained.

tery are shunted by a .ooz-mfd. con-
denser.

Copper-tube
Coil

The only bulky coil is in the P.A.
anode circuit and this is constructed of
copper tubing and mounted on beehive
stand-off insulators. Actually in the

original transmitter the coil was silver- |

plated, but this is not really necessary
in equipment of this kind. The effect
of the silver-plating only shows up on
high power and when a number of simi-
lar coils are employed.

A double-spaced .ocoor-mfd. conden-
ser parallel tunes the tank coil and the
reasons for using this type of condenser
in preference to a split stator are the
same as explained for the crystal oscil-
lator stage.

At this point make a mental note that
a common earth bar is fixed right down

the centre of the baseboard and to this |
all earthy returns are made. It is rather |
important that this be remembered for

it materially helps in producing

a!

stable transmitter and one ‘that can be |

easily neutralised,

Talking about neutralising, the sys-
tem employed for push-pull is rather
different from that used for a single-
ended amplifier. Instead of the neu-
tralising condenser being connected
from grid to the H.T. side of the anode
coil, the condensers are connected from
the anode of one valve to the grid of
the other. Actually with the 6D3’s 8-
mmfd. condensers are needed, but as
there are none of these available a 20-
mmfd. condenser is emploved in each
section and used with almost maximum

tapped on arrangement.  With this
equipment a di-pole has been used that
does not need any feeder tuning con-
densers and is easy to erect. Full de-
tails will be found in the operating
data. .

Precautions
to Take

One or two points should be con-
sidered before the transmitter is con-
structed. First of all the adjustable
brackets are not entirely suitable as
supplied by the makers for use with the
simple tuning dial specified. Two
round-head bolts are supplied with the
brackets and these foul the dial if it is
mounted flush. So before fitting either
bush-off the dial from the bracket or
substitute counter-sunk bolts for the
round-head bolts supplied.

Arrange for all the components to be

in the wiring should be anchored where
necessary to wood-screws into the base-
board.

It will be appreciated from the
theoretical circuit that the crystal oscil-
lator and power amplifier circuits ace
quite separate until the link couplirg
is included. This is quite a useful fea-
ture for it enables stages to be checked
individually without having ‘to discon-
nect permanent wiring.

The
Modulator

That is sufficient for the time being
about the transmitter, so here are some
details regarding its associated modu-
lator. Actually the modulator caused
more trouble in design than the trans-
mitter. Not from any technical aspect,
but from the fact that the power supply
was so limited and that an audio out-
put of 7.5 watts was essential for a 13-
watt input. However, the difficulty was
overcome in rather a simple way. Here,
again, American valves had to be used
for they were the only ones that would
give the output with the voltage avail-
able.

First of all a carbon migrophone of
the single or double button type is
advisable. Actually, ‘in the original
circuit, a single button was used, but
for those who can obtain a double but-
ton type from Raymart, certainly do sc,
for the output is very much greater with
better quality than with the single
button type.

The microphone is fed into the grid
of a 6Cs metal triode through a multi-
ratio midget microphone transformer.
The correct ratio has to be found by
experiment and is usually about 1-3c.
A 1,000-0hm resistor in the cathode of
the 6Cs shunted by a 25-mfd. conden-
ser provides the correct amount of bias,
but this value again is subject to ex-
periment for it depends solely on the

characteristics of the oC3.  For guid-

ance, however, the anode current flow

in this circuit should be lirited to
| 5 mA.

o

A good idea of the layout of the components can be obtained from this plan
view. A crystal stage is on the exctreme right, which is link coupled to a
pair of valves 1o the left.

mounted so that the interconnecting
leads are as short as possible, while

For a coupling transformer a Fer-
ranti AF3;C is employed. Despite the

those components, which are mounted | fact that this is rather heavy the quality
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Vibrators Energised From L.T.

and efficiency is so much better than | which is very good indeed for such a
when miniature units are used that it

was considered essential to use it.

In the primary a j5,00c-ohm resist-
ance with a 2-mfd. by-pass condenser
was found to provide ample decoupling
without reducing the voltage to too low
a level. Throughout the design of this

Al connections are made with beavy gauge wire, for with portable work
The layout of the components can be seen from
this illustration.

nothing must come loose.

amplifier the fact that 250 volts at
60 mA. was the maximum available had
always to be borne in mind.

The medulators are pentodes of the
6F6 metal type with the screens con-
nected directly to high-tension positive,

This point is important for if the volt-

age is reduced, the audio output drops
very quickly. Bias for these valves is
obtained through the current flow
across a common 200-ohm resistor. A
so-mfd. capacity shunting the resistor is
essential, otherwise there is noticeable
bass attenuation.

Tone
Correction

Top note response is automatically
corrected by means of the 10,000-0hm
resistor in series with a .or-mfd. con-
denser connected from anode to anode
of the 6F6¢’s. The only other point in
the anode circuits is that the centre tap
to the output transformer is by-passed
to cathode by an &mid. condenser.

The output transformer, T3, is the
Ferranti OPM1 split primary with a
1-1 ratio. The secondary of this trans-
former is connected in series with the
H.T. supply to the transmitter «s indi-
cated in the circuit.

'

As with the transmitter, the modula- '

tor is mounted on an inch plank and
wired with r2-gauge wire. In this way
it is very robust, will stand any amount
of mishandling, and only has four ex-
ternal battery leads and two contacts

feeding the modulation into the trans-

mitter.

There should not be any need to ex-
periment with the value of cathode-
bias resistor in the OFG circuit, but it
should be checked and if necessary
adjusted to give a total anode current
of 50 mA. for the two valves.

In such circumstances the maximum

audijo output is in the region of 8 watts,

simple amplifier and low voltage.

Power
Supply

In any case this transmitter could
not have been designed without the use
of the new Bulgin vibrator converter

units, which are about the cheapest
components of their kind we have so
far tried. The transformer and vibra-
tor are shown in the illustration. The
vibrator is fed from a 6H-volt accumu-

Jator and gives an A.C. output of 4

On the right of this
illustration  can  be
seen the output trans-
Jormer, the secondary
of which is connected
to the transmitter.
The two 6F6 pentode
valves are operated in
push-pull and
nrounted on stand-off
insulators, owing to
the fact that no base-
board type octal valve-
bolders are available,

volts.  "This voltage is fed into the !
primary of a conventional transformer
and Is stepped up to 250 volts.

An output of 135 watts is available

These twa anits, the vibrator con-

verler on the left, and step-up

transformer on the right, provide

250 volts at 6o Ma with an input
of 6 volts only.

423

| two S-mfid.

" found in the power supply

from the vibrators so giving 250 volts
at 6o mA., or lower voltage and a
higher current as 1equired. The vibra-
tor is similar in appearance to an elce-
trolytic condenser, but is fitted with a
special 5-pin valve-holder type base.
Precautions have to be taken to prevent
interference due to arcing contacts, so
that a comprehensive filter circuit has
been embodied.

To give some idea as to the effective-
ness of the filter, the three-valve bat-
tery receiver described in the June issue
can be used side-by-side with the vibra-
tor without picking up interference.
The circuit on p. 422 shows the power
pack, of which two are required, one
for the transmitter and one for the
modulator. Both power packs are fed
from the same accumuiator, but a separ-
ate accumulator is recommended for
feeding the filaments of all valves.

The MTjs transformer, which steps
up the low-voltage A.C. to 250 volts is
supplied with long leads. The primary
has one plain wire, one with a red spot,
and a twisted pair. The secondary has.
a centre tap of green wire and the
outers of the secondary yellow and blue.
Sufficient smoothing can be obtained

with one high-inductance choke plus.
condensers.

Again, as with the previous units,
both power packs are mounted on a
20-in. by 1-in. board, so that ultimately
the three units can be bolted together
and fitted with a carrying handle at
each end. Tt is not convenient to wire
up the power packs with 12-gauge wire
so single flex is used throughout.

In case readers should query our not
using a Class B amplifier so as to obtain
a high-audio output with the minimum
amount of trouble, the reason can be
Unless the
anode current flow is steady the voltage

. from the vibrator will not remain con-

stant, so making Class B operation out
of question. Also owing to the limited
supply it is not feasible to fit the con-
ventional buffers to take up variations
in current flow.
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The Licence

The previous details should make it |

easy for all constructors to build these
three units, but here is some more in-
formation on operating. First of all the
transmitter,

The oscillator coil is made up of 20
turns of 22 gauge wire spaced accord-
ing to the threads on the former. The
following grid coil is made up of 26
turns of the same gauge wire but centre
tapped.

The link coupling is not wound in

HIV.L. mom
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Two of these units are needed to drive the complete
transmitter ; one for the modulator and one for the
oscillators.
the same manner. A cingle turn of
flexible wire is wound around both the
H.T. end of the oscillator coil and the
centre of the grid coil and connected

together by twin Jamp flex.

With voltage applied to the oscilla- .

tor, but omitted from the output valve,
tune the oscillator circuit to give maxi-
mum light in a looped lamp circuit or
minimum current in a milliammeter
temporarily connected in series with the
H.T. supply. Then tune the grid cir-
cuit of the 6Ds5 to give maximum light
in a loop lamp and adjust the link in
the C.O. circuit both for coupling and
number of turns. The number of turns
in the grid circuit should also be varied
in order to obtain maximum light. For
those who have a low-reading milli-
ammeter available, connect this in
series with the bias supply to the 6D3’s
and adjust the crystal oscillator and
P.A. grid circuit to give maximum grid
current reading. This should be of the
order of 1o mA., when the high-tension
is omitted from the P.A. stage.

After these adjustments have been
made, disconnect the H.T. from the
crystal oscillator-—the quickest way to
do this is to pull out the coil and apply
H.T. to the 6I35’s. This will cause a
certain anode current flow, so grid bias
should be increased until this current
flow drops to rero.  Reconnect high-
tension voltage to the crystal oscillator,
after which an anode current of about
50 mA. will flow in the anode circuit
of the output valves.

Quickly tune the .coor-mfd. conden-
ser across the tank circuit until the
anode current drops to as low a value
as possible. For guidance, unless the

BASEBOARD.
‘I—20 in. by 6 in. by % in. deal plank.
CHOKES, HIGH FREQUENCY.
3—Type SW68 (Bulgin).

COIL FORMS.

2—4-pin threaded type CT4 (Raymart).
1—Type 6T6 (Raymant).
CONDENSERS, FIXED,

3~—.002-mfd. type 620 (Dubilier).
2—,01-mfd. type 4421/E (Dubilier).
CONDENSERS, VARIABLE.
1—942/180 (Eddystone).

1—Type goo/40 (Eddystone).

z—Type goo/zo (Eddystone).

1—Type 979 (Eddystone).

CRYSTAL

I—7% mc. standard type mounted (Q.C.C.).
DIALS.

3—Type 1027 (Eddystone).

FEEDER WIRE.

1—Length 72-ohm cable (Belling-Lee).
HOLDERS, VALVE.

3—38-pin octal (Clix).

1—4-pin type 949 (Eddystone).

1—s5-pin type 950 (Eddystone).
RESISTANCES, FIXED.
1—10,000-0hm 1-watt (Erie).
1—10,000-ohm 3-watt (Erie).

1—30-ohm humdinger (Claude-Lyons).
SUNDRIES.

4—Coils Quickwyre (Bulgin).
z—Insulated terminal blocks type SW47 (Bulgin).
2-—Stand-off insulators type SG (Raymart).
6—Stand-off insulators type 1019 {(Eddystone).
3—Adjustable brackets type 1007 (Eddystone).
VALVES.,

1—6C5 (Premier Supply Stores).

2-—6D5 (Premier Supply Stores).

MODULATOR SECTION.

BASEBOARD.

1-—20 in. by 6 in. by % in. deal plank.
CHOKE, HIGH FREQUENCY.
1—Type SW68 (Bulgin).

Components for
A 10-WATT PORTABLE TRANSMITTER.

CONDENSERS, FIXED.

1——z-mfd. type BB (Dubilier).

3—.o1-mfd. type g4421/E (Dubilier).

1—38-mfd. type 0281 (Dubilier).

1—25-mfd. type 3016 (Dubilier).

1—s50-mfd, type 3004 (Dubilier).

HOLDERS, VALVE,

3-—8-pin octal (Clixy

MICRO E.

1—Type doublf‘ button DBV[ (Raymart).

RESISTANCES, FIXE

I—1,000-0hm 1-watt (E ne)

I~5.ooo-ohm 1-watt (Erie).

1—10,000-ohm I-watt (Krie).

1-—200-ohm 3-watt {Erie). -

SUNDRIES.

2—Coils Quickwyre (Bulgin),

z-—Dozen 6 B.A. round-head wood screws.

2—Insulated terminal blocks type SW47 (Bulgin).

TRANSFORMERS, LOW FREQUENCY.

1—AF6 (Ferranti).

1—OPM1 (Ferranti).

TRANSFORMER, MICROPHONE.

1—Midget type LF35 (Bulgin).

VALVES.

1—6Cs5 (Premier Supply Stores).

2—6F6 {Premier Supply Stores).
POWER SUPPLY.

BASEBOARD.

1—20 in. by 6 in, by } in. deal plank.

CHOKES, HIGH FREQUENCY,

(Bulgin).

(‘HOKFS L() EREQUENCY.

2—Type LFI45 (Bulgin).

CONDENSERS, FIXED.

2—8 x 8 type 0288 (Dubilier).

6—.0r-mfd. type 4421/E (Dubilier}.

6—.1-mfd. type 4423/S (Dubilier).

CONVERTERS.

2—Vibrator type HTV1 (Bulgin).

SUNDRIES.

1—Coil Quickwyre (Bulgin).

2—Terminal blocks type SW47 (Bulgin).

TRANSFORMERS.

2—Type MT5 (Bulgin).

anode current drops to 5 mA. from jo,
the stage is not working efficiently.

Neutralising is rather important.
With the transmitter tuned up, discon-
nect H.T. from the 6Ds’s and couple
up a single turn Joop lamp to the tank
coil. If the circuit is unneutralised ~he
lamp will light up, in which case, the
neutralising condensers should be ad-
justed until this light disappears.

TFor an aerial use a di-pele of half-
wavelength, that is 66 ft. Jong and 40
metres, coupled to the transmitter tank
coil by a length of 72-ohm Belling-l.ee

The Bulgin H.T. vibrator is made up

internally in this way. The multi-contacts

explain the need for so many buffer
condensers.

cable terminated in a single-turn coil.

With the anode current of the output
valve reduced to 5 mA., the single turn
coil should be pushed inside the tank
coil until the current rises to 5o mA.
The transmitter is then all ready fo1
operation.

Before connecting the modulator to the
transmitter, connect a high-resistance
speaker across the secondary of the T3
and check for quality and output. There
should not be any possibility of hum
being introduced, particularly if the
power pack is at a short distance from
the transmitter. On the other hand,
when all three units are mounted to-
gether any hum that may be noticed can
be removed by rotating transformers

1, T2 and T3 until it is cancelled out.
After these tests have been made the
secondary of T3 should be connectad
in series with the H.T. supply to tae
6Ds5’s after the H.F. choke, as indi-
cated in the theoretical mrcmt.

It will be noticed that buffer conden-
sers have been incorporated across «ll
heaters with a buffer resistance across
the heaters of the valves in the trars-
mitter. The idea of this is to enatle
the apparatus to be used from a power
supply on A.C. mains, for it is not in-
tended that the transmitter be wused
solely for portable work. Owing to its
simplicity, low cost and easy construc-
tion, it is ideal for the beginner.

It should be remembered that before
this apparatus is constructed a permit
must be obtained from the Post Office
and it is suggested that constructors, not
so licensed, should write to the E
neer-in- Chlef Ra i General

._dm.llmsmn.______
Posi O ngﬁce? “Armour House, Aldersgate
Street, E
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A Miniature Cathode-ray
Oscilloscope

We present this miniature oscilloscope, designed by G. Parr, for the keen amateur and

experimenter who realises the uses to which it can be put.

The instrument is more

complete and flexible than the average oscilloscope of this kind.

HE new R.C.A. 913 cathode-ray
T tube with a 1 in. screen dia-

meter is now available in this
country and with its aid a remark-
ably neat miniature test equipment
can be constructed at a very reason-
able figure. The voltage required for
exciting the tube is moderate and the
whole circuit can be accommodated
in a box less than 1 foot long. The
sensitivity of the tube is sufficient to
enable it to be used direct for moni-
toring transmitter circuits, while the

addition of a single stage of amplifi- |

cation before the deflector plate gives
a reasonable amplitude at low inputs
such as would be obtained from a grid
signal input.

The following apparatus has been
designed with a view to providing the
advantages of the cathode-ray tube as
a test indicator combined with the
most economical circuit.

Certain elaborations are possible,
however, and room has been left in
the box to provide for additions at a
later date.

The
Circuit

The circuit for the tube has been
based on that recommended by the

R.C.A. with the exception of the
linear time base. If a 50-cycle sweep

is obtained from the mains it will be
found adequate for most A.I'. wave-
form investigations and a consider-
able saving in components and valves
results.  British valves have been
used wherever possible, but there is
no objection to the use of equivalent

from one transformer speciallv made
to the specification given in the panel,
Note the method by which the H.T.
for the amplifier V3 and the H.T. for
| the tube are both obtained from a
| common  secondary winding.  The
\ maximum rating of the tube iz 300 V

The panel view is quite symmetrical, the 1~in. tube being mounted as shonn.

types of American valves if they are
available.  The windings on the
transformer will have to be modified
accordingly and attention has been
drawn to this point in the specification
for the latter.

The whole of the supply is taken |

a

ee

l 1§O

Fig. 1.—Thkis is the complete cirenit showing the power supply and the tnbe time base.
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H.T., but 300 will be adequate for
work in subdued daylight and has the
advantage of giving increased sensi-
tivity. .

V1 is the amplifier H.T. rectifier
and can be of the standard type, say,
Mazda UU.3, but a Type 8o can be
used if available. V2 is the 1-V rec-
tifier, and the heater of this valve is
connected to the same winding as that
of the tube itself.

The amplifier V3 is of the screened
pentode type and can be either an
AC/S2.Pen or the American equiva-
lent 6]7. A low-capacity change-
over switch connects the input to the
plate to the grid of this valve or direct
to the plate.

The timing sweep is provided by a
separate winding of 150 volts which
is sufficient to carry the beam well off
the screen on either side. The cen-
tral portion of the sweep is thus sub-
stantially linear. Normally, owing to
the return of the beam being at the
same speed as the sweep, a wave
would be traced twice on the screen
and appear as a series of loops, but
this is overcome by applying a small

voltage to the grid of the tube and
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Complete Smoo thing

cutting off the beam on the return
travel.
potentiometer in serics with the grid
lead and applying about 10 volts A.C.
to it as shown. The tapping on the

. 8+8 mfd.

| from the baschoard.

condenser is a close fit in
This is done by connecting a | the box and the height of the bracket
Con which it is screwed must not be
cmore than enough te clear the leads
The socket for

potentiometer Rz can be adjusted
when the equipment is tested. The
focusing control is the potentiometer
R3 connected to the hirst anode of the
tube and the brightness is controlled
by the bias potentiometer R4. R8
is also brought out to the front panel
and serves to vary the input to the

:amplifier stage. i

The resistance ol this is 2 meg.
.and this should be borne in mind as
it represents the elfective load of the
‘tube plates on the external circuit.
Note that the heater of V3 is sup-
plicd from a separate winding marked
a a, and this should he specified ac-
cording to the tvpe of valve used.

Before the lavout of the compon-
ents 1s commenced, one or two auxi-
Hary pieces will have to be made.
These are the brackets for holding
the electrolytic condensers.  The !

| the 1-V rectifier is usually of the
chassis type as the baseboard type is
difficult to obtain, and it will therefore
have to be held off the baseboard by
four drilled rods of e¢bonite or paxolin
long enough to allow the sockets to
clear,

Before screwing down the compon-
ents, prepare and drill the screen
which runs across the box. The
drawing for this is shown in Fig. 2,
the dotted rectangle representing the
Bulgin 3-way group board. The
socket for the tube is mounted in the
centre and the holes for mounting it
should be slotted as shown to allow
of aligning the tube after it is fitted
in The operaling instructions, say,

‘ The 913 is based sc that trace given
on the screen by deflecting plates Di

and Dz is parallel, to the line
joining pins Nos. 3 and 7."'  This

CABINET AND CHASSIS.

1—Steel cabinet, 11 in. by 8 in. by 6 in., with
centre partition r1 in. by s} in. (Burne-
Jones).

1-—7%-in, wooden baseboard 11 in. by 8 in.

CONDENSERS, FIXED.
z2-—Electrolytic 8§ mid. type o821
1—.5-mfd. type 4426 {(Dubilier).
1—.25-mfd. type 6goW (Dubilier).
1—4-mifd. Type 2921 (Dubilier)
CHOKES, LOW FREQUENCY.

;(*T‘vpe LF34S (Bulgin).

4—Special knobs {Webbs Radio).

HOLDERS, FUSE.

1-—Single polc tvpe Fr7 (Bulgin).

HOLDERS, VALVE.

1——4-pin baseboard type 949 (Eddystone).
3—Octal (Clix).

PLUGS, TERMINALS, ETC.

2—Sockets and plugs type 1015 (Belling-Lee).
r-—Mains plug and socket type 109g (Belling-Lee).
1—Terminal type B marked Earth (Belling-Lee).
RESISTANCES, FIXED.

1—-1,000-ohm type 1 watt (Erie).

(Dubilier).

Components for
A MINIATURE CATHODE-RAY OSCILLOSCOPE

1—60,000-0hm type 1 watt (Erie).
1--40,000-ohm type 1 watt (Erie).
1—50,000-0chm type 1 watt (Lrie).
1—100,000-0hm type 1 watt (Erie).
1—z-megohm type § watt (Erie),
RESISTANCES, VARIABLE.
1-—I,000-chm type B (Dubilier).
2—10,000-ohm type B {Dubilier).
1-—25,000-ohm type B (Dubilier).
1—z2-megohm type B (Dubilier).
SUNDRIES.

1—5-way group board type C3r (Bulgin).
1—Dozen 6 B.A. nuts, bolts and washers.
SWITCHES.

1—Type S8OT (Bulgin).

1—Type 1-22 (Wright & Weaire).

TRANSFORMER, MAINS.

1—Special to . specification (Premier Supply
Stores).

VALVES,

1—Vg14 (Mazda).
1—6]J7 (Eves Radio).
1—r1-v (Eves Radio).
1 —C . R, tube RCAg13 {Eves Radio).
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T
Fig. 3.—Components are laid out in this manner in
order to keep wiring as weat as possible.

position is when the key is pointing
upwards as shown. Below the stube
socket is a clearing hole for” the
potentiometer R5. The holes marked:
with an asterisk are for leads and
need not be critical. )

Before going further, check that
the hole in the screen is in line with
the hole in the front of the box for
the tube. ,

When fitting  the sovkct in it
is advisable to interposc'a mica disc
between the contacts and the screen
in the case of porcelain sockets as it’
will be found that the contacts are
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: Low Voltages

sufficiently

moveable to touch the Fig. 4 shows the drilling of the

metal.  The two holes in the right- | front of the box for those who do not
h
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Fig. 4.—The box is drilled with several holes, the exact dimensions being as aborve,

hand corner are for the mains plug,
and in fixing this care must be taken
that the prongs do not project beyond
the edge of the baseboard or it will
not fit in the box without trouble. A
slotted hole is cut in the side of the
box to correspond with the position:
of the plug.

Do not screw the scrcen on the
baseboard until a greater part of the
wiring has been done, and now pro-
ceed to the fixing of the components.

These are shown in position in the
drawing of Fig. 3 which is almost
self-explanatory. The screen is fixed
with its flange turned towards the
back of the board as indicated. The
position of the mains plug is shown
at the left of the board, and the fuse
can be screwed down between . the
transformer and the screen, or in any
other convenient position.

purchase the finished article. The
holes at the botton front are for the
Belling-Lee sockets which are deliber-

Resistances are
mounted on a
group  board,
while the tube
can  be  seen
mounted  hori-
zontally.
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ately made of different tvpes to avo d
confusion.

A small hole should be drilled at
the left-hand socket to allow a lead
to be pushed through from the 1:0
volts winding, and this should he
connected to the shrouded plug.

Nearly all the wiring should be
done before the screen is fitted n

place as it will be difficult to finish
some of the joints with it screwed
down. The whole of the rectifier wir-
ing can be done and the connections
frem the resistance chain to the tube
socket with the exception of these 10
the variable resistances. The ampli-
fier can be wired complete except the
lead from the change-over switch ard
potentiometer. When the screen is
ready to be fitted, cut two slots from
the bottom edge to clear the wires
already in place. These slots are
indicated in the drawing of Fig. 2.
The screen should be earthed to the

The mains transformer and special electrolytic condenser can be seen in this illustration.

transformer core when finally in place.
The earth terminal can be screwed
into the box at the back or in any
convenient place on the front panel.
To provide suflicient support for
the tube the clearance hole in the box
has been made as small as possible,
and it will not be possible to insert
the tube after the screen and base-
board are in place. The easiest
method is to slip the tube through the
hole in the box and allow it to rest
loosely there while the baseboard is
cased into place with the screen,
The tube can then be guided back
in its socket. At no time should
direct pressure to be put on the glass.
The resistances in the front panel
and the switch are the last to be wired
and care must be taken that the leads
(Continned on page 444)
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Programmes for
Short-wave Listeners

ORTUNATELY the American
F broadcasters have greatly in-

creased the power of their short-
wave stations, and in many cases
erected aerials directional on Europe.
In normal circumstances this would
have had the effect of greatly increas-
ing the signals in strength, but owing
to these improvements being coincident
with a bad reception period

very

Here are ithe Southernaires, the famous
negro quartet, which are such consistent
broadeasters.

listeners have so far not noticed very
much difference,

However, it can be taken for granted
that without the extra power and
directonal aerials English listeners
would be very badly off for reception of |
the American programmes. I anticipate, ;
however, that by August conditions will }
have improved again—there is a ten- |
dency that way already—and then
American short-wavers should be heard
at a strength greater than ever before.

Boundbrook

Many of the stations have also in-
creased their operating times by as much
as two hours. For example, the General
Electric station, W2XAD, at Schen-
ectady, operating on 19.56 metres, has
a new schedule and will be operating
from 3 p.m. until 1 a.m. The higher
wavelength counterpart of this station,
W2XAF, on 31.48 metres, is still keep-
ing to its normal schedule of ¢ p.m.
until 5 a.m. These two stations radiate
programmes created by the National
Broadcasting Company.

On Sundays during July the Bound-
brook station on 16.87 metres will com-
mence transmitting at 1 p.m., and al-
though at this time signal strength is
not very great, programmes can always
be heard on a loudspeaker with any
good modern all-waver. The first pro-
gramme is a Melody Hour with an or-
chestra under the direction of Josef
Honit, followed by ‘¢ Coast to Coast on
a Bus,” or “ The White Rabbit Line,”
featuring Milton J. Cross, at 2 p.m.

Those old favourites, the Southern-
aires, a negro quartet, are scheduled for
5 p.m. through this station every Sun-

Bad reception conditions have been
accidentally counteracted by the fact that
American short-wave stations are now
using higher power and directional aerials.
Listeners should make a point of hearing
some of these programmes during July,
which can be heard through the regular
short-wave broadcasters.

day. This is one of the most popular
features of its kind amongst American
listeners, while already their fan mail
is coming in from Europe.

“ The Magic Key ”’ is another old-
timer that can be relied upon to provide
an entertaining hour, It is scheduled for
7 p.m. every Sunday; it includes
amongst other items an excellent Sym-
phony Orchestra under the direction of
N.B.C. conductor, Frank Black.

Paul Martin and his Music, relayed
from San Francisco via Boundbrook, is
another good feature at ¢.3o0 p.m. on
July 4. It is followed by a relay from
Montreal of the Canadian Grenadier

Elinor Harriot takes the part of all
the exctras in the Amos 'w’ Andy pro-
gramme. Listen to this versatile artist
at midnight each evening except Sunday.

Guards Band at 11 p.m., a Golden Gate
Park Band Concert, relayed from San
Francisco, finishing up at midnight
with Helen Traubel.

Mondays through Boundbrook bring
‘“ Rise and Shine,”’” featuring Harry
I.evey’s Orchestra at 12.30 p.m., and
the Japanese xylophonist, Yoichi
Hiraoka, at 12.45 p.m. ‘“An Hour of
Memories ”’ by the U.S. Navy Band
directed by Charles Benter is being re-
layed from Washington at 7.30 p.m. on
July 5, while Anne Hard, the versatile
journalist, has another 30 minutes at
3.30 p.m. on the same day.

Barry McKinley with Hugh Barrett
and Orchestra feature in ‘‘Melody
Revue ”’ at midnight, while on the 6th
and 7th at the same time Jane and
Goodman Ace have 30 minutes to them-
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By A. C. Weston

selves. At 8 p.m. on Tuesdays a feature
entitled ‘ Airbreaks Variety Show 77 is
well worth hearing. It is scheduled for
45 minutes and includes many guest
artists.

A star orchestra is usually radiated
at 11.5 p.m. each evening. On July 6
Meredith Wilson comes to the micro-
phone. The following day Harry Kogen,
while Bert Block, Chick Webb and
Jesse Crawford, all have schedules at
this time.

It is well worth while waiting up to
hear Ben Bernie and all the lads at
2 a.m. each Tuesday night, for it is one
of the star features of the weck.

A Special
Feature

Personal Column of the Air is
scheduled each day for 4.15 p.m., while
on July 7 at § p.m. the Southernaires
have another 15 minutes. Mrs. Franklin
D. Roosevelt makes another of her now
more frequent appearances at 1z.15 a.m.
on Wednesday, July 7. It is claimed
that she has one of the biggest Ameri-
can radio audiences of any similar
broadcaster.

Hal Gordon can be heard most Thurs-
days at 6.15 p.m. His first schedule is
on July 8. The programme is being re-
layed from New York via Boundbrook,
and according to reports he is going to
be a new radio star,

A new male quartet, ““The Revelers,”
are scheduled for 11.35 p.m. on Fridays
from July g, while if you care for a
selection of American orchestras, listen
on Saturday, July 10, to some of the
following : Harry Levey at 12.30 p.m.
Bill Krenz at 3.45 p.m.; George Hess-
berger at 5.30 p.m.; Jesse Crawford at
7.30 p.m.; Chick Webb at & p.m.:
Ricardo and his Caballeros at 8.30
p.m.; Harry Kogen at g p.m.; Bert

—

When you bear a tenor woice in the

Jack Benny programme every Sunday

night it belongs to this new N.B.C.
star, Kenny Baker.
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N.B.C. and Columbia Programmes
Block at 10.30 p.m.; and Meredith| The Collegians have 13 minutes from | Dutch
Wilson at r.30 a.m. through Bound-| 7.45 p.m. on Tuesdays, while Don Programmes

brook on 49.18 metres.

A celection of Baron Miinchhausen’s |
stories are being relayed from Zeesen
on July 11. These are scheduled for 30
minutes and should be very interesting.
I shall make a special point of compar-
ing the German Miinchhausen with the
American version portrayed by Jack
Pearl.

A star feature from Zeesen is a solo
concert by Maria Schwamberger at 7.45
on July 26,  This programme is in-
tended for North American listeners,
but should be well received in England.
Incidentally Germany is collaborating
with America in celebrating the Fourth
of July by presenting a variegated pro-
gramme of speech and music suitable
for the occasion. The time is g.30 p.m.
July 4.

Two very good items should be heard
through Schenectady on 19.56 metres
any Sunday at 11.30 and midnight are
“A Tale of To-day ” and Jack Benny |
and Mary Livingston. The new film
star Don Ameche is now being featured |
in a 6o minute variety programme from |
1 a.m. through this station each Sunday |
night,

Broadcasts from !
the Air j

Joe White, the N.B.C. tenor, is
scheduled now for 6 p.m. on Monday]
evenings, while “ Words and Music 7 |
have 30 minutes from 6.30 p.m. The
American Travelogue broadcasts which
originate in an aeroplane are radiated
at 11.15 p.m. each Monday through this
station. Various places of interest are |
being described from the air, and for
July the following have been included :
San Francisco on July 5, Saratoga Hot
Springs July 12, Niagara Falls July 19,
the Caves, Mammoth Carlsbad and
T.uray July 26, and on August z Yellow-
stone Park.

Cleo Brown is a new listing for 6 p.m.
on Tuesdays, commencing on July 6.

The part of Gloria Marsh in
To-day's Children every Monday
on the N.B.C. Red netnork is
taken by Gale Page. Here she is.

Winslow of the Navy, at 10.30 p.m. on
the same day is another good feature.
Amos 'n’ Andy are still listed for mid-
night every week-day and are well on
the way to breaking new records for the
greatest number of radio broadcasts.
Chick Webb and his Orchestra are quite
regular broadcasters, and his next list-
ing is July 1 at 10 p.m. On the same
day Cappy Barra’s Swing Harmonicas
are listed at 11.35 p.m. on Wednesdays;
the Rhythmaires at 11.45 p.m. on the
same day.

[ notice that Vladimir Brenner has 15
minutes from 11.15 p.m, on July 1,
while on the same day at 2z a.m. Rudy
Vallee repeats his variety hour. The
¢ Story of Mary Marlin ’’ comes on the
air at 5.15 p.m, on Friday, July 2, with
“Words and Music” at 6.30 p.m.,
Barry McKinley at 11.15 p.m., Amos
'n’ Andy at midnight, and finally Uncle
EEzra’s Radio Station at 12.15 a.m.

Dixie Debs are scheduled for 4.45
p.m. on July 3, while the Golden

=

Lowell Thomas does not need any
introduction.  Hear bim every week-
night at 11.45 p.m.

Melodies have 30 minutes from 7.30
p.m. followed by Walter Logan’s
Musicale at 8 p.m. Week-end Revue
at 8.30 p.m., the Top Hatters at 11
p.m., and a Spanish Revue, ¢ El
Chico,”” at midnight.

Ace organist, Archer Gibson, has 13
minutes at 1o p.m. through W2XAF on
July 1. Also on this day are Lanny
Ross at 2 a.m. and Bing Crosby at 3 a.m.

! Barry McKinley has another 15 minutes

from r1.15 p.m. on July 2z, while Satur-
day Jamboree is listed for 1 a.m. on
July 3.

Elinor Harriot takes the part of all
the women characters in the Amos 'n’
Andy programme. Included in her re-
pertoire are the voices of Mrs. Amos
Jones, the little orphan girl, Arbadella
and Mrs. Kingfish. Listen to this pro-
gramme through the N.B.C. Red net-

~work,
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! July 28 on 19.71 metres.

Eindhoven on 106.83 metres is relay-
ing a programme entitled “Our Musical
Voyage >’ at 3.30 on July 18. There is a
special broadcast from this station on
31.28 metres at 2 p.m. on July 19. An
experimental programme on 19.71 is

When you bear Saturday Night Party
over N.B.C. Red network listen o

Donald Dickson, one of the
of the radio.

new stars

scheduled for 10.30 to 12
which includes some super
A popular concert from

on July 20,
variety.
the Atlanta

Hotel, Rotterdam, 1is scheduled for
Saturday, July 24, at 3.30 p.m. The
wavelength of this station is 16.88

metres, Another * Happy ”’ programme
is scheduled for 2 p.m. to § p.m. on
A programme
from the Carlton Hotel, Amsterdam,
should be worth hearing at 3.30 on July
31. This programme is on 16.88 metres.

Kenny Baker is the timid tenor in
Jack Benny’s broadcasts. He can be
heard every Sunday at midnight over
the N.B.C. Red network.

Roy Shields ITincore Music is sche-
duled for 1o p.m. on Sunday through
Pittskurgh, while Frank Morgan and
guest artists are a special new feature
through this station at 11.15 p.m. Gale
Page can be heard over the N.B.C. Red
network every Monday at 3.45 p.m.,
when she takes the part of Gloria Marsh
in a feature entitled ¢ To-day’s Child-
ren.””  Lowell Thomas is another very
regular broadcaster and can be heard
every week-day night at 1r1.45 p.m.,
while another good listing is Jack
Dempsey’s fights at 2 a.m. on Mondays.

The Kidoodlers are another N.B.C.
listing at 8.30 p.m. on Tuesdays, while
the King’s Men can also be heard at
10.45 p.m. through the same station.
Vic and Sade have 30 minutes at 4.30
p-m. on Wednesdays, while another
new feature is the ‘“Ink Spots’ at
&45 pm. A new organist 15 Bernie
Armstrong scheduled for 12.45 am. on
Wednesday nights,

(Continned on page 444)
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Applications of the Tunograph
To C.W. Transmitters

LTHOUGH the Tunograph has
A been used in commercial 1eceiv-

ers for some considerable time,
as far as the writer knows, its possi-
bilities in the amateur field have by no
means been fully exploited. Whilst it
cannot be classed as a piece of labora-
tory equipment it can, in many ways,
take the place of measuring instruments
that are usually far beyond the reach
of the average amateur; its applications
are practically unlimited, ranging from
a tone checker to a visual monitor.
Apart from the uses outlined below it
will be found that there are dozens of
interesting experiments that can be per-
formed with the tube and much prac-
tical data collected.

Construction

The construction of the tube is sim-
plicity itself, consisting of a .6-volt
heater, one anode tied internally to the
first deflecting plate and a second de-
flecting plate; the latter brought out to
the grid pin of the normal 4- cr s-pin
English base. (The heater is either
A.C. or D.C.) 1In the following exam-
ples the two anodes were coupled to
their respective points by approximately
two feet of ordinary lighting flex, to
provide a slight coupling, and the heater
should be earthed in commen with the
transmitter heaters. 1t is advisable
that the tube be mounted in a box con-
structed of either aluminium or copper
as the tube is very sensitive to magnetic
influence which will distort the beam.

Although the rated filament voltage is
.6 volt, this figure can be exceeded as
the life of the tube draws short as it is
virtually a current operated device and
not voltage; the anode and first deflect-
ing plate must be connected so that they
are positive with respect to the second
plate, when the beam will traverse the
fluorescent screen from: right to left.

A typical circuit is shown here;
when the tube is connected across the
tank coil of a crystal oscillator and the
circuit is oscillating a beam should be
struck in the tube. Too much attention
should not be given to the nature of this
beam at first as it is only to be used as
a basis for comparison. With a T6 or
Ty note the leam will have rather
rough edges, wnot too clearly de-
fined and as the tone is increased the
edges will tend to sharpen.

As power is Increased the beam will
widen and assume a deeper contrast,
but if the edges lose their clarity it
shows that the increase of power is ac-
companied with a loss of quality. In
the circuit leads Ar, A2 may be tapped
down the coil as desired, but up to volt-
ages of 200 it will moast probably be

The Tunograph, introduced by Messrs.

Standard Telephones & Cables, Ltd.,

can be utilised as a visual monitor in a

transmitter. A simple circuit is des-
cribed in this article.

found necessary to utilise the whole of
the coil. Above that figure a dropping
resistance should be used or the leads
tapped well down the coil.

It must be borne in mind that the
tube is measuring the R.F. voltages de-
veloped and not the D.C. voltage. The
D.C. developed across a few turns of a
coil are practically nil in comparison
with the amount of R.F., consequently
care should be taken when first con-
necting up the instrument.

To prove the virtues of the instru-
ment a T.P.T.GG. was constructed and
thoroughly tested with the tube to find
out exactly what improvements could
be made. The increase of output

A'

Az

GRID PIN o~
ENGLISH BASE

DEFLECTING
PLATES

Ay

OsciLLaTor
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|
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To XMITTER B+

This miniature cathode-ray tube can be connected
very simply to a C.W. transmitter, and, as explained
in the text, bas numerous uses.

reached the astounding figure of 42 per
cent.! It must be noted that the oscil-
lator was constructed in a perfectly nor-
mal manner and all possible improve-
ments had been attempted before it was
“ vetted 7’ with the Tunograph; the
secret lies, of course, in the fact that the
Tuongraph is far more sensitive to
small changes of output than an ordin-
ary measuring instrument and therefore
a large number of minor changes can be
noted that amount to something worth
while when taken collectively.

' How It Works

The Tunograph was first connected

1

By W. J. Purvis

One could carry things further and
carefully wind all chokes to peak
exactly where desired, but it is doubt-
ful whether or not the gain would
justify the labour. It is worth noting
that when the faulty choke was in cir-
cuit a fair amount of R.F. could be ob-
tained across a resistance inserted in the
positive feed in the power pack; how-
ever, as that is rather abnormal it is not
worth while checking the power pack
unless other cures have failed.

Results

The power of the oscillator was then
pushed up to some 250 watts and the
antenna insulators checked. [Whils:
dry there was no sign of R.F. across
them, kut when they were damp a beam
approximately 1.5 centimetre long ap-
peared, thus indicating a voltage loss of
approximately 24 volts. (The beam is
sensitive to 10.3 volts per centimetre.)
The change in the aerial ammeter read-
ing after the insulatois had beer
damped was not noticeable, therefore it
would be worth spending a short time
checking the antenna system.

As the Tunograph draws an anode
current to the order of microamps. 1t
was decided to instal it permanently
across the output stage anode milliaam-

meter where it serves s a visual moni-

tor. There is normally a steady beam
when the drive is there and the kev de-
pressed, but as soon as one of the driver
stages stops working, or for any reason
slips more than a few kc. off reason-
ance, the beam shortens rapidly or com-
pletely disappears. Consequentlv, if
the tube is mounted within easy reach
of the eye, any slight failure is instantly
noted.

Much more could be said concerning
the uses of the tube but any constructor
will readily find countless wavs in
which it can be utilised.

A Radio Society in Liverpool
Short-wave readers will be interested

- to know that a Radio Society 13 being

across the anode milliameter where a .

considerable amount of R.F. was found ;
various condenszers were tried to tie the
anode to ground but without visible in-
crease of efficiency and it was when the
H.¥. choke was changed that the R.F.
across the meter dropped to a small
fraction of its former value. Upon ex-
amination the choke was found to he
damp internally with a consequent drop
of impedance at its natural frequency.
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formed in Liverpool which is open to

anv bona-fide experimenter in  either
reception  or  transmission. Full
information can be obtained from the

Secretary, (. E. Cunlifie, 11 Wavertree
Road, Liverpool, 7.

The Spring Callbook
Supplies of the latest edition of the
Radio Amateur Callbook are now avail-
able from F. .. Postlethwaite, G3KA,
41 Kinfauns Road, Goodmaves, lford.
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Test Equipment for Experimenters
Designing a Multi-range
Milliammmeter and Voltmeter

The test gear described in this article should be of particular interest to keen amateurs.

The

material has been supplied by Messrs. A. C. Cossor, Ltd., who have carried out a considerable
amount of research on instruments of this kind.

NE of the most important pieces
Oof equipment for an amateur is a
comprehensive meter to measure
current flow and wvoltage. Unfortu-
nately, cost is usually prohibitive and
amateurs are inclined to make use of
inaccurate milliameters and low-resist-
ance voltmeters which do not give true
readings.
Multi-range meters, which are sup-

Fig. 1a. Extending the range of a milliammeter
by a shunt. 1b.  Another method of extending the
range of a milliammeter.

ment manufacturers, are comparatively

simple to build, providing a few tech-
nical points are borne in mind.

All the pieces required are a single
range milliammeter, a switch, and a few

reels of resistance wire for the shunts |

and series resistances. It is proposed to
deal with the problem of design in
general terms rather than to describe
one specific instrument. One then has
all the data that is necessary to make
either a simple or elaborate instrument,
which easily can be adapted to fulfil
any special need.

Moving-coil
Meters

For the measurements usually made
in radio work the moving-coil type of
instrument is now almost universally
used because of its numerous advan-
tages. It is very rugged and mechanic-
ally stable, and will stand momentary
overloads of several hundred per cent.
without damage. Electrically it gives

an open and linear scale and consumes |
little power from the circuit in which |

it is being used.

*Moreover, by the addition of a suit-
able metal rectifier, it can be made o
read A.C. voltage and current at any
audio frequency, while maintaining the

same desirable characteristics that 1t
exhibits on D.C.
When used as a milliameter the

power consumption is usually specified
in terms of the “millivolts drop” across
the instrument, normally of the order
of 735-100 millivolts. So an ammeter in-

* See pages 303, 356, May, 1937 issue.

serted in series with the filament of a
battery valve will reduce the voltage
applied to the valve by about o.1 volt,
when giving a full deflection, and pro-
portionately if the scale reading is less
than maximum.

Used as a voltmeter the power con-
sumption is specified as the  ohms per
volt,” which is the total resistance of
the meter on any range divided by the
voltage which gives full-scale deflec-
tion on that range; in other words the
current flowing through the meter on
any voltage range is equal to the cur-
rent rating of the instrument when used
as an unshunted milliammeter. For ex-
ample, a jo-milliamp. meter used on
the 100-volt range will have a total re-
sistance of 10,000 ohms; it is therefore
100 ohms/volt and when measuring a
hundred volt battery will draw a cur-
rent of 10 milliamps.

For radio work it is desirable that the
ohms per volt should be as high as pos-
sible, and a 0-1 m/A or o-1.5 m/A meter
should be chosen wherever possible,
thus giving 1,000 ohms/volt and 666
ohms/volt respectively.

An  example will best
reason for this. If the
the anode of a valve
too volts, and it has in its anode
circuit a decoupling  resistance of
10,000 chms, the voltage at the anode
read on the 100-volt range of a 1,000
ohm/volt meter will be g5 volts, while
the reading on a 100 ohm/volt meter |
will be 66 volts., If the measurement
had been taken on the 1,000-volt range
of a 1,000 ohm/volt meter, the reading

L

Fig. 2. If a milliammeter is shunted in this way it
can cause considerable error.

show the
voltage on
15 actually

would be go.5 volts. It 1s important,
therefore, to consider the load imposed
by the meter when measuring potentials
in a high resistance circuit.

The extension of the range of a milli-
ammeter is efiected in its simplest form
by resistances paralleled across the
meter terminals as shown in Fig. 1 (a). |
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- cuit and can therefore

| series

If » is the ratio by which the range is
to be extended, then the value of shunt
Rm,

(32-1)
ith

the resistance of the meter, since — of
i
the total current flows through the
meter and the remainder through the
shunt. Another method is to shunt the
meter by a resistance which increases

resistance required is where Ru is

Fig. 3a. This is a more satisfactory means of
switching shunts across a milliammeter.

its range by say two to one, and then
to tap down this resistance for the
higher ranges as shown in Fig. 1 {(b).
The value for Rs can then be found as
before, while the additional multiply-
ing factors for the tapping points are
Rs
given by —
R1
The method of switching the shunts
across the meter presents pitfalls for the

Cunwary. It is very important that the

resistance of the switch contacts should
not be included in the shunt circuit
which is across the meter, since on the
high-current ranges this resistance will
be comparable with the resistance of the
shunt itself and would therefore cause
considerable error.

Correct
Switching

Fig. 2 shows the way the switching
should not be done; Fig. 3 (wy and {h}
show the correct methods. It will he
seen that while switch A carries the
whole current, the resistance of its con-
tacts 1s not included in the meter cir-
Cause No error,
while the contact resistance of B iz in
with the meter only, and iz
negligible compared with the resistance
of the latter, which is of the order of
100 ohms.

Suitable two-pele switches are easily
obtainable having up to twelve posi-

| tions. Father the special meter switches

sold by several instrument manufac
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turers or the type of multi-contact| bined to form a combined voltmeter and | thermo-electric effect  between  two

switch now being used in all-wave re-
ceivers are quite satisfactory. The con-
tacts should be of the ¢ shorting ”’
type, in which the rotor as it is turned
does not leave one contact before mak-
ing on the next. Otherwise there is a
danger of the meter being overloaded
when changing range while the meter is
connected to an external circuit, due to
the meter switch (B) making contact
before the shunt switch (A).

A  multi-range voltmeter is con-
structed by the addition of resistances in
series with the milliammeter. A separate
resistance cuan be used for each range as

shown in Fig. 4 (a), or more
A
) 4
]g\ g |
§ "
;\?\(
— '3 )
v
4
§ 5
5%

3b. Yot another efficient way of shunt switching.,

economically a tapped resistance can

be used as in Fig. 4 (b). Either ar-

rangement is quite satisfactory. The

value of series resistance required (R}
R=E

is given by — Rm where E is the

milliammeter.

When building a multi-range mil-
liammeter it is a good plan to increase
the resistance of the meter, by means of
an external series resistance, by about
25 per cent. Then should the instru-
ment at any time be badly damaged, a
new one can be fitted without having to
readjust the shunts on each range; all
that is necessary is to readjust the value
of this series resistance, so that the total
resistance of the meter circuit remains
unchanged.

In order to save time when making
tests it is very desirable to make the
instrument easily readable on all
ranges ; each small division on the scale
should, therefore, be made to read
either 1, 2 or 5 units. So if a o-1 m/A
meter is chosen which has 5o small
divisions on its scale, the various
ranges should be chosen from the
sequence 1-2.5-5-10-25-50-100, €tc.

Building
the Units

Construction of the various resist-
ances is by no means a difficult matter.

i Lower values under about 5,000 ohms

should be wire wound, and in this
category are included all shunt resist-
ances and series resistances for the
lower voltage ranges.

Either copper wire can be used or any
of the special resistance wires, such as
Eureka or Nicrome, the latter having a
much higher resistance for a given dia-

Im meter and length of wire than has cop-
- Ohms/yard.
Gauge. [ Copper. Eureka. Nicrome. Max. Current.
zo 0230 , 1 661 1.56 I amp.
32 262101 7.35 17.3 91 milliamps.
44 2.9835M AW 337 198.0 8.0
full scale voltage required, Im is the| per, so that the shunt would be less
full scale current of the milliammeter | bulky. The resistance of Eureka wire
and Rm the resistance of the meter. | is 28 times that of copper, while

Due to the high values of resistance
used ¢n the voltage ranges the contact

fo

4a. -1 good method of constructing a multi-range
voltmeter.

resistance of the switch can be
neglected and consequently a single-
pole switch only is required. Fig. 3
shows how the switching arrangements
of Figs. 3 (b) and 4 (b) may be com-

Nicrome has a resistance of no less than
66 times greater than copper.

It does not follow, however, that the
higher resistance wire is always the best
to use, since if the length of wire is too
short the shunt becomes difficult to ad-
just. For example, to shunt a 1 milli-

ampere meter to read 1 amp. a shunt of |

o.1-ohm is required. Wire tables show
that No. 20 gauge wire will carry this
current without overheating, and that
the resistance of copper wire of this
gauge is 23.6 ohms per 1,000 yards. This
means that 12 ft. 8 in. of copper wire
would be required.

With the Eurcka wire, however, the
length required is only 5.4 in. or 2.31 in.
for Nicrome, so in this instance Eureka
would be the most suitable.

When using Eureka or Nicrome it is
important to remember that the shunt
can only be checked accurately when
cool, for quite a large current can be
generated at a soldered joint by the
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metals, If this current is allowed to pass
through the meter it can give rise 0 a
considerable error.

Three gauges of wire are sufhicient to
wind resistances to cover most ranges
in a meter for radio work, but for con-
venience, endeavour to use double silk
covered wire. Also if the correct gauge
of wire to carry the required current is
not available it should be remembered
that two or three strands of wire can be
twisted together so as to carry twc or
three times the current as the case may
be.

For guidance the following details
should be noted. A table is given show-
ing the resistance and maximum safe
current values of three of the most use-
ful gauges of copper, Eureka and

Nicrome wire.

4b. This methed is wvery economical and can be
recommended.

Construct the shunts in the following
way.  First, calculate very approx-
imately the resistance required and
select a gauge of wire to carry the re-
quired current without overheating—
the current density should not be
greater than 1,000 amps. per square
inch of wire diameter—then find the
length of wire required and allow 10 or
15 per cent. extra for adjustments. The
shunts should then be wound and ad-
justed, together with the same length of
lead that will finally be used when 1t is
connected to the meter.

A convenient way of winding wire
thicker than 32 gauge is to wind tkem
in bundle form. The wire should be
wound bunched up on a thin piece of
card about an inch in width, and then
slipped off and bound up with tape.

(Continued on page 444)
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5. The switching arrangements in Figs. 3b and 4b
can be used 1o form a combined voltmeter and milliam-
meler in shis way.
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The recciver in a black crackle-finish cabinet of this kind assumes a typically
commercial appearance.

readers will have any difficulty

building this three-valve receiver,
here are some more purely practical
notes which should be observed before
construction is begun.

Several of the points have come to
light after building one or two of these
receivers, but if the correct procedure is
observed then construction will be
straightforward and snag-free.

First, Messrs. A.P.A. who supply all
the metal work, have designed a cabinet
with crackle-finish that is equal to any
commercial article I have ever seen.
The use of such a cabinet greatly im-
proves the appearance of the receiver
and is preferable to the conventional
aluminium finish,

Earth
Points

As, however, a black crackle-finish
is much thicker than normal enamel, it
is not so easy to obtain an automatic
earthing point. Before mounting any
of the components the cabinet must be |
scraped in the following places. Both |
holes for the bandspread condensers
must be well cleaned. Also the back of
the panel behind the dial light and
loudspeaker jack. The aerial terminal .
has to be carefully insulated and
bushes are supplied by the makers for
this purpose, but the metal bush sup-
plied with the earth terminal should |
make contact with a carefully cleaned |
circle on the back of the panel.

On the under side of the chassis re-
move the bolt which secures the divid-
ing screen. Clean all around the hole
and before replacing the washer and
bolt nut fit two or three 4-B.A. soldering
tags.

As the spindles of both the volume
and tone control are dead there is no
need to worry about hole-cleaning with
these two components. But the reac-
tion condenser has its rotor connected

SO as to make quite sure that no .

made, the rotor must be independently

earthed to the common bolt in the
centre of the chassis.
Although jarge holes have been

drilled so that the rotors on the band-
set condensers do not make contact
with the panel, slight inaccuracies in
mounting can pull the condenser out
of true, so that the spindle short-circuits
to the chassis.

Before these two condensers are
mounted, solder to the rotor plates a
length of wire so that after the con-
denser has been mounted there is a
sufficiéntly long lead for conmection to
be made to the proper point. Owing to
lack of space it is impossible to make
contact with the rotor plates after the
condenser has been mounted.

The 6-pin coil holder can be fitted in

TELEYISION

AND
SHORT-WAVE WORLD

A Self-contained

Three-valve

Receiver

By Kenneth Jowers.

How to construct this short-wave receiver is fully dealt

with in this concluding article. A full-size blueprint

is available, so that even amateurs without any

knowledge of hew to build a radio set will be able to
. receive short-wave stations without difficulty.

three positions for the mounting holes
are all equidistant. In order that all the
connecting wires be of equal length,
arrange this coil holder so that when
viewed beneath terminals 4 and 6 are
nearest to the left-hand corner of the
chassis. Similarly with the aerial coil
holder. =~ Make quite sure that the
normal grid contact is close to the front
panel, for this makes for symmetrical
wiring.

Transformer
Connections

A colour code is used to indicate the
primary and secondary on the inter-
valve transformer. This component
should be mounted so that the primary,
wires red and green, face the back of
the chassis. For guidance, grey is con-

to earth so that unless the reverse side |
of the panel is cleaned where contact is |

CABINET, PANEL, CHASSIS AND
SCREEN.

1—Steel cabinet to specification (A.P.A.).

1—Steel panel to specification {(A.P.A.).

1—Steel screen to specification {A.P.A.).

1—Steel chassis to specification (A.P.A.).

CHOKE, LOW FREQUENCY.
1—Type L.F.16S (Bulgin).

COILS. .

1—Set type 959 six-pin (Eddystone).
1—Set type 93z four-pin (Eddystone).

CONDENSERS, FIXED.
4—.o1-mfd. type tubular (Dubilier).
1—.0003-mfd. type tubular (Dubilier).
3—2-mfd. type BB (Dubilier}.

CONDENSERS, VARIABLE.
2—Tvpe 1013 (Eddystone).
2—Type qoo/z0 (Eddystone).
1—Type 957 (Eddystone).
DIAL.

1—Standard drive {B.T.S3.

DIAL LIGHT.
1—Type Dg (Bulgin).

HOLDERS, COIL.
1—Type 964 (Eddystone).
1—Type 1073 (Eddystone).

HOLDERS, VALVE. .
2-—4-pin type V5 less terminals (Clix).
1—3-pin type V5 less terminals (Clix).

RESISTANCES, FIXED.
1—1,000-0hm type }-watt (Erie).
1—2-megohm type $-watt (Erie).
1—500-ohm type 4-watt (Erie).
1—10,000-chm type }-watt (Erie).
1-—20,000-0hm tvpe 4-watt (Erie).

Components for
A SELF-CONTAINED THREE-VALVE RECEIVER

I—50,000-0hm type }-watt (Erie).
1—s00-ohm type 1-watt (Erie).

RESISTANCES, VARIABLE.

1—500,000-chm type B (Dubilier).

1—10,000-ohm type J {Dubilier}).

SUNDRIES.

2—Coils, screened wire (Bulgin).

2—Anode connectors type 1156 (Belling Lee).

24—6 B.A. counter-sunk bolts with nuts and
washers (Bulgin).

3—vyards 1 mm. flexible wire {Bulgin).

2—Coils Quick-wyre (Bulgin).

3—Wander plugs type 1276 marked HT+4,
HT— and HT+1 (Belling Lee).

1—Pair accumulator connectors type
(Belling  Lee).

2--Insulated terminals type B marked A. and
E. (Belling Lee).

1—Insulated coupling piece type 1009 (Eddy-
stone).

1—Jack type Jz (Bulgin).

1—Plug type P5 (Bulgin).

1—Ib. 22 enamelled wire (Webbs Radio).

TRANSFORMER, LOW FREQUENCY,
1—Type LF37 (Bulgin).

ACCESSORIES.
ACCUMULATOR,
1—Type PYV4 (Oldham).
BATTERY, HIGH TENSION.
1—120-volt type 13480 (Vidor).
HEAD PHONES.,
1——Pair super-sensitive (Ericcson).
VALVES.
1-—SGz20SW (Hivac),
1—Dz210SW (Hivac).
1—PEN231 (Mazda).

1031
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How to Make the Most of this Receiver

nected to earth, yellow to the coupling
condenser from the anode circuit, red
to the grid of the output pentode, and
green to the grid-bias circuit.

Valves

Owing to the grid contacts on the
high-frequency and  detector valves
being brought out to the top cap to re-
duce inter-electrode and pinch capacity,
some slight modification of connections
has been made. For example, with the
detector, the Hivac D2105SW| the grid

i

point in construction. The top edge of
the front panel should be cleaned for
its entire length with a file, and also
the underside of the front of the lid. If
this is not done the cabinet will not be
strictly at earth potential, causing hand
capacity and making the receiver quite
difficult to tune.

This receiver is a reliable one, but
as it tunes down to an easy ¢ metres,
the slightest suspicion of a bad earth
contact or a loose component or faulty
joint, would cause crackling and unre-

\"Z i
2
1
3
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3
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LT
o +

The numbers on the coils agree with the numbers that can be found on the base of the Eddystone coil holders.
These should be strictly followed

pin at the base of the valve is blank,
the remaining three pins being con-
nected in the usual way.

With the high-frequency valve, the
Hivac SG220SW, the grid and anode
contacts have been interchanged, so
that the, original bottom grid contact
now becomes the anode, while the con-
ventional anode pin is used for the
screening grid.  Arrange all valve-
holders accordingly so that connecting
wires are made as short as possible.

When wiring up it really will pay to
have square wiring as shown in the
illustration, for it makes the com-
ponents so much more easy to get at,
while any defects that may arise can
soon be located when the wiring is in
ship-shape order. The bulk of the
earthy connections are made to the com-
mon earth bolt in the centre of the
chassis, but there are one or two excep-
tions where it would mean making an
extremely long negative lead. For ex-
ample, the earthy side of the filament
in the high-frequency stage is taken to
the fixing bolt for the valve-holder, a
distance of under § in. By using a com-
mon earth terminal this wire will have
become 3 in. in length,

Earthing
the Case

Only one contact need be made to the
dial light which goes to positive L.T.
for negative L.T. is connected auto-
matically via the panel. One more

Iia})]e reception. So remember all these |
points.

Some readers have asked for some
idea as to the approximate current
passed by the various valves and
whether there are any alternatives. The
main source of query appears to be the

output pentode. As this receiver is in-

tended in the main part for portable
work it is imperative that the arode
current be kept as low as possible. The
Penz3r1 is an entirely new valve of low
consumption which gives a reasonably
good output. However, for those -who
require greater volume, a Penzzo can
be used without alteration. This will
give approximately 200 milliwatts
greater output with a current increase
at maximum voltage of 2 M/a. If, Low-

THE 6 WAVEBANDS COVERED

Range 1 coils BB g¢-14 metres,
Range 2 coils LB 12-36 metres.
Range 3 coils Y 22-47 metres.
Range 4 coils R 41-94 metres,
Range 5 coils W 76-170 metres.
Range 6 coils P 150-325 metres.
Coils covering 260 metres to 2,000 metres are
also available

ever, the bias is increased from its ore-
sent 2.5 volts to 4.2 volts, then the cur-
rent consumption of the Penz3r and
Penz20 will remain equal at 5 M/a for
the anode and 1 M/a for the screen.

Full-size
Blueprint

The few days the receiver was under
test several long-distance stations were
picked up and worked via my transmit-
ter on 20 metres. Conditions were bad,
but amongst the stations worked were

i PK1ZZ, Dutch East Indies, VE2DC in

Canada, and CO2JG in Cuba.

A blueprint showing point-to-point
wiring at full scale is now availcble
price 1s. The number is SWz11 and
can be obtained from the Bluep:rint
Dept., TELEVISION AND SHORT-WAVE
WoRLD, Chansitor House, 37/38 Clan-
cery Lane, London, W.C.2.

This illustration of the under-chassis wiring should give constructors a good idea as 1o the conponent
layout.
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Automatic Regeneration
Control

A

N interesting circuit shown in
Fig. 1 was found in Radio Welt,
and indicates quite a useful line

for experimenters to take, One of the
main drawbacks to the straight re-
generative receiver for  short-wave

listening is the difficulty experienced in
keeping the receiver near to oscillation
point. As operators know, the reaction
control has to continually be adjusted
in sympathy with wavelength covered.

Radio Welt claim to have found a
system which eliminates, to a very great
extent, this trouble. The arrangement
consists of providing an alternative
path for the feed-back in addition to the
usual circuit through the reaction coil.
As shown in the circuit, the resistance
R represents a constant impedance
shunting the reaction coil Laz.

A Variable
Control

As frequency is increased the react-
ance of coil Lz is increased, so that the
feed-back current tends to pass more
through R than Lz2. This counteracts
the tendency of a reacting circuit to in-
crease in the feed-back current as the
frequency is increased. The value of R
has to be found experimentally for it

Ve T 11 L QUTPUT
3. “L"
H DETECTOR @g’
TUBE P
T |

circuit of particular interest. It is suitable for use in

Fig. 1.—Experimenters should find this regeneration
all types of straight receivers. \

,

varies with coils and valves. It would,
of course, be possible to-make R vari-
able or pre-set, and at the same time to
provide a variable action control.

The effect of compensation can he
further increased by connecting a small
capacity of about .ooor-mfd. in series
with the resistance R. This allows con-
trol to be increased to such an extent
that the reaction actually falls off to-
wards the high-frequency end of the
band, a feature which has uses with
screened grid detectors.

In order to make the most of this
arrangement the aerial should not he
allowed to damp the circuit too heavily.
So to this end a small capacity con-
denser should always be connected in

series with the feeder.

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

A Resistance-capacity
Bridge

Amateurs are always interested in
simple test gear. So for that reason we
have taken the circuits in Fig. 2z and 3

rather an undue load on the average
cheap high-tension battery. A system of
obtaining bias from the mains has been
developed by WS8ILN and is shown in
Fig. 4. This grid-bias unit is unit is
suitable for fulfilling the requirements
of amplifiers, modulators and doublers
in high-power transmitters, while the
system is both simple and economical.
Refer to the circuit and it will be seen
that the high-voltage power supply sec-

¢

A.F CHOKE (gy.

SUCH AS ME '
USED IN :

IMPEDANCE

AF AMDLIFIEFy
0.1-MEG.

PILOT LIGHT—7"

Fig. 3.—The lon-frequency oscillator.

from the Belgian publication, Conseil-
Radio. It shows a circuit for a capacity
bridge and a low-frequency oscillator
circuit. Fig. 2, showing the capacity
bridge, can be simply built and is very
flexible. It has two toggle switches; one
for switching over from low-value re-
sistances or condensers to components
of higher values, and the other for
changing the circuit from a capacity
bridge to a resistance measurer.

Home-made -

Scales

A 20,000-ohms potentiometer calli-
brated by the constructor against known

values of resistance and capacity, serves |

as the adjustable unit for balancing out
the signal from the applied A.C, source.
[t is suggested that a paper scale be
made for this potentiometer so as to
increase the accuracy of the readings.

The second unit shown in Fig. 3 is
for the low-frequency oscillator, which
is used for supplying the necessary
alternating current for the bridge. All
values are given in the circuit and for
those readers who wish to use a British
type of valve, a type P2z2o0 will take the
place of the type 30 specified.

It is suggested that the two units be
made in a single screened box with a
dividing screen between sections. If
this box is fitted with lugs the appara-
tus can be mounted on a wall ready for
immdiate use.

Grid Bias for
the Transmitter

The high-current high-voltage bias
required for the transmitter places
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tion is perfectly conventional, and simi-
lar to that used in most amateur sta-
tions. The transformer T1 is fitted with
a filament winding to supply the
primary of transformer Tz, which is a
small filament transformer connected
backwards, so that the usual primary
becomes a secondary, supplying voltage

to the half-wave rectifier; in this
instance a type 84 with the anodes
strapped.

The system provides an isolated and
steady source of grid voltage which is
not affected by variations in anode cur-
rent. A further advantage is that the
voltage supply to the rectifier is more

HO v prRiM

Fig. 4—An ingenious anto-bias circuir for the
transmitter.

nearly the correct value for bias supply
than the usual half-wave system con-
nected to one side of the high-voltage
power transformer. Such a system gives
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Beam Aerials

usually 400 or so0 volts, needs higher
voltage filter condensers, while a per-
centage of the rectified voltage has to
be dissipated before it can be used as a
bias potential.

Up to go volts with 30 M/a can be
obtained from this circuit, while accord-
ing to the designer, it is absolutely
snag-free. The American circuit shown
uses a 6.3 volt to rio volt transformer,
but if this is not available a 250 volt
unit will be equally satisfactory, but, of

point in driving the Class C or modula-
ted amplifier beyond the point of pro-
viding just under 100 per cent. modula-
tion. The effectiveness of the signal will
be the same regardless of carrier power,
with a given amount of audio power,
providing modulation does not exceed
100 per cent.

The principal units in this meter,
shown in Fig. 5, are an o-r-milliam-
meter callibrated in 100 divisions, and
a 2o00-microammeter, to indicate modu-

course, giving higher output. Amateurs | lation percentage. The o-1 milliam-
ANT.T —FOT = /J.
' * 900
65 M.H. .5
N ! )
£O. S
: PHONES ool ¥
2 . MED. Avw'.'.ﬁ MWA—
GND. & V'
10
- oOHMS _/1
L o | oF = >
. 2 %hoc. oe r
3 Z vy L
L x
200 MICROAMPS —
AC.LINE MODULATION %%

W CALIBRATION RESISTOR-APPROX. VALUE

Fig. 5.~ Instead of guessing at percentage nodulation,

use this type of meter which gives uccurate direct

readings.

will readily appreciate that the system
is open to experiment with all types of
transformer.

An Effective Modulation
Meter

It is essential with modern transmit-
ters with high output modulators to
have some effective means of measuring
the percentage of modulation. At the
moment American amateurs are bound
to use such equipment, and although
the English amateur is not so restricted,
it would be a very good idea indeed if
all stations were to include a modula-
tion meter, not only for their own bene-

fit, but to prevent over-modulation
causing unnecessary interference in the
band and increased interference to
broadcast listeners.

Checking j
Percentage

Very often amateurs take for granted
that approximately 22 per cent. in-
crease in aerial current is equal to 100
per cent. modulation. This does not
always work out, while it is not easy
with a similar arrangement accurately
to check a lower percentage of modula-
tion.

Under-modulation causes just about
as much waste of power as over-modu-
lation causes interference. A phone
signal is no more effective than the
amount of audio power available for
modulation.

It will be appreciated that there is no i

meter is designed as a carrier reference
meter, indicating carrier shift. It also
serves to adjust the signal input to the
proper amount, so the modulation per-
centage meter will give an accurate
reading.

A type 76 triode is used to rectify the
power picked up from the transmitter,
but a suitable English valve is the
AC/HL, or with high power transmit-
ters, an MLg4. This rectified current
then flows through the cathode and the
carrier reference meter, which indicates
the strength of the signal for the
coupling used.

The
Circuit

The percentage of modulation meter
is electron coupled to the rectifier valve
through a low-pass filter made up of
an R.F. choke, a .ooo3-mfd. and a
.oor-mfd. condenser. This enables the
L.F. component to. Pass from the recti-
fier and through the filter, eliminating
the R.F. in this component. The L.F.
component then passes through a metal
rectifier which rectifies the audio wave.
For operation of the meter the amount
of audio wave is indicated in percentage
of modulation as the monitor is ad-
justed to a radio frequency input on the
carrier shift meter. Any audio that is
superimposed on the radio frequency
will be shown on the 200-microampere
unit.

As the monitor is connected it will
read positive peaks. To read negative
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peaks it is necessary to reverse the low-
pass filter by changing over the A.C.
connections to the metal rectifier.

The unit can be left continuously in
circuit and be inductively coupled to
the tank coil in the P.A. stage. It is im-
portant that the coupling coil is only in
the field of the P.A. tank coil, for it
must not pick up any R.F. from pre-
ceeding stages.

Full constructional details of this
modulation meter designed by W2JCY
can be found in Kadio News, page 6or.

A 10-metre Rotary Beam

It is not necessary to enlarge on the
advantages of beam aerials, particu-
larly when they can be made rotary.
WsBZR writing in the June number of
QST describes a most effective rotarv
beam aerial

_ with reflector that can
easily be constructed by  Englizh
amateurs. It consists of a half-wave

aerial, centre-fed through Q bars with
a parabolic reflector spaced a quar-

ter-wave from the aerial. The
aerial and reflector are strung on
a wooden framework fitted to a

short length of piping, acting as a
support. According to W35BZR, con-
structors will need a length of hard
wood, 17 ft. long, 2 ins, square, with a
hole approximately 11/16th in. in the
exact centre. The hole should be suit-
able for passing a %in. pipe, which is
27 in. long, and acts as a support.

A 6oo ohm transmission line should
be used to feed the Q section. The line
should be terminated on two beehive in-
sulators on the Q section, allowing for
a length of slack so that the beam aerial
can be rotated.

The beam can be used for transmis-
sion as well as receiving, the feeders

Fig. 6.—Rotary beam aerials only become practicable
on 10 metres and under. Full dimensions of this
aerial are given in this illustration.

being switched from one to the other by
a double-pole double-throw pitch. Com-
pared with a vertical beam of similar
electrical construction the horizontal
system has been found to give more
complete cut-off signals in the reverse
direction and in the forward direction
shows a definite gain over a half-wave
doublet.



JULY, 1937

TELZYISION

AND
SHORT-WAVE WORLD

PREMIER SUPPLY STORES

RADIO MAIL ORDER HOUSE
GET OUR QUOTATION FOR YOUR SHORT WAVE AND TELEVISION GEAR

“THE”

Offer the foll g Set M

guaranteed perfect; carr. paid over 5/-;

ers’ Brand New Surplus Goods at a Fraction of the Original Cost ; all goods

under 5/~ postage 6d. extra.

Orders under 5/« cannot be sent C.0.D.

Al post orders 1— Jubilee Works, 167, Lower Clapton Rd., Londen, E.5

CALLERS TO-50, HIGH STREET, CLAPHAM, S.W4. (Mac. 2381)

Phone : Ambherst 4723

And 165 & 165a, FLEET ST., E.C.4 (Next door to Anderton's Hotel) (Central 2833)

FOR

The New ““ Premier ”

With Key. Ready for immediate use, £4-4-0.

177; 100 mamfd. 1/10; 160 mmfd., 250 mmfd. 2/6.

AMATEUR TRANSMITTERS!
Self-powered A.C.-D.C. 10 watt. C.W. 3 Tube Transmitter, using Pentode as Crystal Oscillator,
(please state frequency required) and enclosed holder.

Wired and Tested on Metal Chassns, mgl!: Meter Tubes, Crystal
Short Wave Micro-~Variables with Trolitul Insulation.

etails of new
Certified superior to Ceramic.

All-brass Construction. 15 mmfd. 1 4 40 mmfd;

Have you had our Giant Illustrated Catalogue and Valve List ? Send 4d. in stamps for this amazing list of Bargains.

AMERICAN VALVES

HIGH-GRADE TRIAD for which we are sole Brmsh
Distributors The followlng types all 5/6 each: 2E5,
6D7, 6B6, 1A6, 1C6, 2A3, 2A5,

2A6 2A7 2B7 6A4 6A7 6B7 6C6, 606, GF7 00A, O1A,
§|B| 9, 20, 22, 24A, 26, 27, 30, 31, 32, 33, 34,
353637 30/44, 40, 41, 43, 43, 45, 46, 47, 51, 53, 55,
56 57 58, 59 7|A 75, 76,77, 78, 79, 80, 81, 82, 83, 84, 85,
99, X99, 112A, '1VO, 523, 1223, 25Y5, 2575, 6A6,

Also 635 High Gmn Triode, will give 15 watts per
pair in Push-Pull with only 300 anode volts, 5/6 each

All the new Metal-Glass Octal Base tubes : 6N7, 6L7,
6N6, 6A8, 6K7, 6]7, 6C5, 6Q7 6F5, 524, 6D5 686 6H6,
676 (at 6/6 each) 210 and 250, 8/8 each, 4, 5-, b= and
7-pin A. chassis mounting valveholders. 6d. each.

Octal Bases, 9d. each.

EUROPA MAINS VALVES L d3

Famous Europa 4 v. A.C. types, H.L.,, L., S.G., Var.-Mu-
S.G., H.F -Pens,, Var-Mu-H.F. Pens |. 3 and 4-watt
AC. directly-heated output Pentodes. Full-wave rectifiers,
250 v. m.a. types. 20-volt .18 amp. S.
Var.-Mu-S.G., H., HL., Power, and Pentode Alf 4/6 each.
Following Types. Full-wave rectifiers, 350 v. 120 m.a.
and 500 v. 120 m.a. 24 watt indirectly-heated Pentodes.
Frequency Changers (Octode;
ouble Diode Tnodes all 5/6 each.
2% watt Directly Heated Tnodes 6/6 each.

BATTERY VALVES, 2 volts, H F.. LF., 2/3. Power,
Super-Power, 2/9. S.G. Var.- . 4~ or 5-pin Pen~
todes, H.F, Pens., Var.-Mu-HF. Pem., 5/«. Class B, 5/~

PREMIER'S FAMOUS MAINS TRANSFORMERS

PREMIER wire-end type with screened primaries, tapped
200250 v, Centre—tapped Filaments. Guaranteed one year.
HT.8 &90orHT. 10 with4v.4a, CT.and4v. | a. .
8/6. 250-250 v. 60 m.a. or 300-300 v., 4 v. 1 a.,, 4 v. 2a, and
4v.44a.,all C.T., 8/6. 350-350 v. 120 m.a.,4v. 1a.,4v.2a.
and 4 v. 4a,, all CT. 10/6. Any of these transformers with
engraved panel and N.P. terminals, 1/6 extra. 500-500 v,
150 m.a., 4 v. 2-3 4,4 v. 2.3 a,, 4'y. 2.3 a.,4v, 3-4a,all
C.T., 17/6 Super model 19/6. 500-500 v, 200 m.a., 5v 3
a.,4v. 2a, a., 3.54., all C.T., 25/~ (for use with 83
or 523 recnﬁer cost only 5/6 to obtmn 501 v. 2 m.a.
500-500 v. 150 m.a., no L. T.'s, 12/6. 1,000-1,000 v. 150 m.a.
no L.T.'s, 19/6.

AUTO TRANSFORMERS, step up or down, 60 watts,
7/6 : 100 watts 10/a,

SPECIAL OFFER PHILLIPS MAINS TRANSFORM.
ERS 250-250 v. or 300-300 v. at 80 m.a,, 4 v.5a. C.T. :
4 v. 1 a. Tapped Primary 100-250 volts, G/ll 450-450 v.
at 150 m.a. or 500-500 v. 100 m.a. 4 v. 4 a. CT.: 4 v.
4 a, and 4 v. 3 a. Screened Primary. Tapped input 100~
250 v., 12/6,

FILAMF_NT TRANSFORMERS, Tapped Primaries,
200-250 v. All secondan»s CT.4v.3a.,76: 4v.5a
3a., 7/6 25v "8, 76; 6.3,

8/6 75 v. 3 a 7/

76 ; 3a., 7/6
SMOOTHING CHOKES, 25 ma. 29; 40 ma., 4/=;
60 m.a.,5/6 ; 150 ma., 106 2 500 ohms, 60 m.a. Speaker

Replacement Chokes, 5/6 250 m.a. Chokes 21/~

PREMIER L.T, CHARGER KITS for A.C. mains, includ-
ing Westinghouse Rectifiers and Tapped Mains

rans-
formers. 8 volts at % amp., 14/6; 8 volts | a. 17/6 :an]ss
volts § a, 19/; 15 + 15 volts | a, 376 ; 15 4+ 15 + {5

volts | a., 50/- B "8 volts 2 a., 29/6.

TELSEN iron-cored screened conls. W.349. 4/~ each.
Electric SOLDERING IRONS, 200-250 v. A.C./D.C.,
2/3.

LOTUS JACKS (and Jack-switches), all types, 1/x each.
Lotus Plugs, 1/~ each.

U.S.A, MIDGET 2-GANG (2 x 0005 CONDENSER 495

with trimmers 3{ in. wide. 2% in. long, } in. spindle, } in.
long. 3/6 each

Ormond .0005 slow-motion log condensers, air spaced, 2/11,
COSSOR Parafeed Transformers, 1/~ each.

SHORT.-WAVE KITS
NEW 1937 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT 13 to 86 metres without coil changing.
Complete Kit and Circuit, 12/6. VALVE GIVEN FREE!
DE LUXE MODEL {4 to 150 metres, complete Kit with
Chassis'4 Coils and all parts, 17/6. VALVE GIVEN

SUPERHET CONVERTER KIT, 13/6.

DE LUXE MODEL, 1
SUPERHET CONVERT ER, for A.C. Mains

Recexvers 20/-. A.C. Valve given FREE |

A.C./D.C. S.W. SUPER-HET CONVERTER, [4-50

metres, Completely self—energlsed Will operate with any

Receiver, 30/~. VALVE GIVEN FREE

NEW 1937 2.VALVE S.W. KIT, 13 to 86 metres without

coil changing. Complete Kitdand Cireuit, 19/6.  VALVES

GIVEN FREE! DE LUXE MODEL, 14 to 150 metres.

complete Kit and Chassis, Coils and all parts, 25/a

VALVES GIVEN FREE!

3-VALVE S.W. KIT, S.G., Det. and Pen., 42/-.

VALVES GIVEN FREE !

BAND-PASS TUNING PACK, comprising set of Telsen

3.gang iron-cored coils with switching, mounted on steel

chassis with

é ‘\iaé‘g 1holders. 25/~ the lot.  All Mains or Battery circuit.
3-VALVE BAND-PASS KIT, 200-2,000 metres. Com-

plete kit of parts, including chassls all components, valves,

M.C. speaker and wmng dmgrum Battery Model, 50/~
A.C. Mains Model,

LISSEN ALL-WAVE COI]S 12-2,000 metres, complete MOVING C

with switching and wiring dxagram Special Offer, 6/11.
1936 TELSEN 3-gang iron-cored Band-Pass coils with
integral switching, 200-2,000 metres, 12/6 set.

PREMIER HIGH-FIDELITY P.A, AMPLIFIER KITS
3-WATT A.C 2.stage AMPLIFIER for Mike or Pick-up.
Complete Kit of Parts with 3 valves, 40/,
7-WATT A.C./D.C. 3-stage AMPLIFIER. High-Gain,
Pu]sh -Pull output Complete Kit of Parts with 5 matched
valves,
10-WATT A C. 3-stage AMPLIFIER incorporating Phase-
Inversion and Push-Pull Triodes. Enormous gain an
straight line reproduchon Complete Kit of Parts, including
matched valves,
20-WATT A.C. 3—stage AMPL[F]ER suitable for largest
dance hall. Employs new Giant Speech Transformer to
ensure perfect reproducuon Complete Kit of Parts with
5 matched valves,

Write for details of our new A.C.-D.C. Portable Amplifier.

PREMIER TRANSVERSE-CURRENT
MICROPHONE

Reisz pattern. Large output, exceptionally fine
frequency response with low luss level. Frequency
range, 45-7,500 cycles, plus or minus 2DB, 30/-.
Trantformer. 5/-; Table Stand, 7/6 ; Adjustable Floor
Stand, 22/6.
ELECTROLYTICS. USA., 4 or 8 mfd. 530 v. peak
1/9 each. Dubilier, 4 or 8 mfd. 500 v,, 3/=; 8 + 4
mf., 8/=3 8 + 8 mf.,, §/-; 50 mfd. 50v 19; 10 mfd
50v.,6d.; 25mid. 25 v, 1/= T.C.C. 8 mid. 650 v., 4/
15 mid. 50 or 100 v., /-; 50 mfd. 12 v., 1/=. Paper
Condensers. . E.250 v. workmu 4 mf., 2/«; 2 mf,
1/-; | mf, 6d.;: 350y, workmg mf,, .2/6; 2 mf., 1/6.
Dubilier 500 v. workmg 4mf,, 4/=; 800v 4 mf. 6/~
Dubilier Oil-filled Condensers. Complete range in
stock up to 3 000 volts workmg

ALS.—Clarion Il S.W. otion Dial
with 2-in, knob, 2/«, Premier All-Wave Z—spced Dial, full
vision straight-line, dual ratios 10-1 and 150-1, 6/6, ‘with
escutcheon, Utility 4-in. Cursor Micro-dial 100 : 1. 6/3.
Potentiometers by well-known makers. All values up to
| meg., 2/~ ; with switch’ 2/6.
TRANSFORMERS, latest type Telsen R G 4 (list 12/6)
2/9  Lissen Hypeml Q.P.P. (list 12/6), 3
UT TRANSFORMERS for Power or Pentode,
2/6; Muln-Rano. 4/6.
ELIMINATOR KITS for A.C. mams 120 v. 20 m.a., or
150 v, 25 m.a., 15/«, tapped S.G. det. and output. Complete
kit with long-hfe valve rectifier (replacement cost only 2/-).

3-gang condenser, illuminated disc-drive and SC

PREMIER H.T. KITS, all with Westinghouse rectifiers,
tapped transformers and adequate smoothing. All Kit
absolutely complete. 120 v. 20 m.a., 20/~ ; with # a. L.T
Charger, 28/~. 150 v. 30 m.a., 25/~ ; witht}a L.T. Charger
31/6. 250 v. 60 m.a., with 4 v. 3 a. C.T., 30/~.
SHORT-WAVE COMPONENTS

SHORT-WAVE COILS, 4- and 6-pin types, 13-26, 22-47,
41-94, 78-170 metres, 1/9 each, with circuit. Special set of
3 4-pin S.W. Coils, 14-150 metres, 4/« set, with circuit.
Premier 3-band S.W. Coil, [1-25, 19-43, 38-86 metres.
Simp]iﬁes S.W. receiver construction, suitable anv type
circuit, 2/6,
COIL FORMERS in ﬁnest plastic material, 13 in, low-loss
ribbed, 4- or 6-p|n, 1/« each,
SHORT-WAVE CONDENSERS AH brass with mtegral
slow monon 00015 tuning, 3,9, 0015 reacnon, 3/3
British Radmphone Z—gang 000]6 5/6
H.F, CHOKES. S5.W. 10-200 metres, 9d. ; S.W. screened,
1/6: standard screened 180-2,000 metres,

CERAMIC S.W. VALVE HOLDERS 4 5-or 7-pin,
Chassis type, 6d. ; B.B. type, 8
GLASS AERIAL INSULATORS 4d. each.
BEEHIVE STAND-OFF, 6d. each

REENED FLEX, smgle. 3d. yd. Twin, 4d. yd.

METERS

MOVING-IRON flush type milliamp meters in 23-in.
Bakelite Case, to read A.C. or D.C. Ranges, 10, 20, 30, 50,
100, 150, 250 and 500 m.a., also 1, 3, 5 and 10 amps., 6,
16 vo]ts all 5/9 each. 0-250 V., 8/ 6.
OIL METERS, 0.1 m.a., 2§-in. flush Bakelite
gzase. resistance, 100 ohms, 18/6. Super model, 33-in. case,

VOLTAGE MULTIPLIERS, any value, 1/~ each. Tapped
milliamp shunts for 10, 50, 100 and 200 m.a., 4/~ each
MOVING COIL SPEAKERS

All fitted with Output Transformers
MAGNAVOX. Mains enermsed 154, 7-in.

. cone,

2,500 ohms 4 watts, 12/6 ; 152, 9-in. cone, 2,500 ohms,

17/6 © 152 Magna 9-m cone, 2,5 ohms 6 watts,
37/6. Magnavex P.M.'s— 254, * 7-in. cone, 16/6;

* 252, 9-in. cone, 22/6.

d ROLA latest type P.M.’s, 15/«, GOODMANS’ 8-in. mains

energnsed I, ohms field, 10/6 each.

JENSEN P.M. Speakers, 10/6 R. and A. energised Speaker,
7%-in. diameter, 2,500 -N- field, Pentode Transformer,
strongly recommended, 11/6.

{Zol\/lERGISlNG UNIT for any above energised speakers,
MAGNAVOX "33, * 33 Duodes " and *' 66 ™ Speakers

can always be supplieddrom stock,
SPECIAL OFFER of large B.T.H. energised Moving
Coils. 104 in, diam., 1650 -O- field, Power or Pentode

Transformer (state which requlred) 146
W.B. 1936 STENTORIANS, andard model (list, 32/6),
21/- Senior model (llst 42/6) 28/6. Brand new, in seal ed
cartons.
TELSEN 1937 P.M. MOVING COIL SPEAKERS with
10 ratio matching transformer, 11,8.
GRAMOPHONE MOTORS

COLLARO Gramophone Unit, consnslmg of A.C. motor,
100-250 v. high-quality plck-up and volume control, 45/« ;
Collaro motor only, 30/- ;. Collaro Universal Gramophone
Motor, 100-250 /D ., with high quality pick-up
and volume control 67/6 Collaro Universal Motor only,
49/6 ; EDISON BELL double-sprmg motors _including
tummble and all fittings, 15/- ; COSMOCORD Gramo,

nit, comprising A.C. motor mck-up and volume control
(llst 55/.), 35/9. A.C.-D.C. X
COSM OCORD PICK-UPS wuh tonearm and volume
control, 10 6 eac/
P HEADS only, 4/6 each.
TUBULAR COND ERS, non-inductive, all values
up to .5 mid,, 6d. each,
Wire-end RESISTORS any vnluc, { watt, 6d ;4 watts, 1/;
8 watts, 1/6 ; 15 watts, 2/-: S watts, 2/6
Reliable MORSE KEYS with Morse Code engraved on
bakelite base, 2/~ ea

Loud-tone,”
eac

Bakehti case BUZZCERS 1/6 ; Walnut case *
SBuper Quality lightweight HEADPHONES, 3/9 pair.
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A Resistance-coupled
3-10-metre Receiver

ANY readers will probably have
Mwondered how American listen-

ing stations have been able to
log so consistently the transmissions on
5 metres of G3;BY and G6DH.  The
answer lies in the receivers used, which
are invariably low-noise level, flatly
tuned super-het receivers. It has now
heen established that these two British
stations have been heard in at least four
American districts, and in all parts of
Europe.

Long Distances
on the U.H.F.

At the present time the ultra-short
wave band is most interesting in view
of the fact that the optical range bogey
is once and for all completely dead. In
the future amateurs can expect g-metre
signals of a DX type, providing they
have a suitable receiver.

We have taken particular interest in
a set designed by Epoch which seems
to us to be one of the most simple and
effective receivers for under 10 metre
reception available. It is without reser-
vation an ideal receiver for amateur
use.

We are glad to be able to publish some

details on the 5-valve ultra-short wave

receiver designed by Epoch. It has many
unique features

The only variable control other than
tuning in the detector circuit is the
variable screen voltage control Rz, so
that providing the inductance Ll is of
the correct value the receiver is entirely
fool-proof.

Two intermediate-frequency  stages
are employed, hoth using 6K7 pentodes
in a resistance-capacity circuit. Admit-
tedly the two R.C. stages do not give
anything like the gain of two trans-
former-coupled stages, but the output is
adequate, while tuning is sufficiently
flat to receive some of the poor wobbling
amateur signals, while at the same
time troublesome I.F. trimming is ob-
viated.

High LF. Gain

To give some idea of the efficiency
of these two stages, the designers have
found it necessary to include a cathode-
bias control, Ry, in order to reduce gain
on the stronger signals.

HTr e

¢ 2
&
Heulr
oL e

Only one tuned circuit is necessary in this receiver owing to the use of ingenions detector-oscillator
choke.

circuit whereby regeneration is obtained through cathode coil L3—actually an R.F.

First of all the photograph gives a
very good idea as to its size, compact-
ness and layout, but it does not con-
vey just how efficient the receiver
actually is in performance.

Considering that the receiver uses
five valves, the circuit is an unusually
simple one. It is shown in this page, so
make a particular point of examining
the arrangement. A 6J7 pentode is used
as a detector oscillator, but without the
usual complicated two-gang tuning cir-
cuit. Lz is a fixed aerial coupling coil,
while L1 is a plug-in coil of which three
are supplied, covering from approxi-
mately 3 to 10 metres. The whole secret
of the circuit lies in the special R.F.
choke by which regeneration is ob-
tained, in the cathode of the 6]7.

The fourth valve is a conventional
triode which is R.C. coupled to a 6F06
pentode, giving approximately 3 watts
of audio output. The receiver can be
run from either A.C. mains or H.T. bat-
teries, for the filament supply is 6 volts
at 1.5 amps, which can be obtained from
the accumulator or mains transformer.
If it is intended to use a power pack
then 200 volts at 5o M/a are required.

Constructors can obtain a complete
kit of parts secure in the knowledge
that the receiver is as simple to build
as any conventional amplifier. All
valve-holders are mounted in a line
with their associated condensers and re-
sistances inter-connected by their tag
ends. The first impression of the com-
pleted receiver is that half of the wir-
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ing has been omitted, which gives a
very good idea of its simplicity. Owing
to its wide tuning coverage g and 10
metre amateur bhands, as well as tale-
vision and police bands, arc all covered.
We feel that any amateur wishing to

Some idea as to the compactness of the receiver cam
be obtained from this illustration. The power
pack is a separate part.

experiment seriously on wultra short-
waves would be well advised to con-
sider a receiver of this nature.

British Emergency Stations
RELIMINARY tests of a National
P emergency network of British
amateur stations is to take place
in the near future.

The plan, which originated after the
recent floods in the Fen country, will
ultimately link up the entire country
by radio, using 16o-metre and So-metre
amateur transmitting stations.

It is intended to have stations situ-
ated at convenient positions and capa-
ble of covering an area of o miles with
100 per cent. reliability. The scheme
was originated by the Scarborough
amateur station, G3zCU, who asks that
any other amateur capable of operating
on 160 and 8o metres should get in
touch with him for further information.

The scheme has received very favcur-
able consideration for in the event of an
air attack or some other cause severing
the normal communication channels,
these amateur stations would be able
to provide some sort of service.

An idea as to the value of an emer-
gency network can be gauged from the
fact that during the recent American
floods when all normal means of com-
rmunication were discontinued, many
thousands of messages were handled by
amateur stations.

In the event of a power supply failure
these amateur stations would be able
to carry on, for the equipment used will
be independent of the normal power
supply. When the scheme is complete
a full list of emergency stations will be
available, and it is hoped that the entire
country will be completely covered.
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SPECIMENS FROM EVES STOCK OF
AMERICAN TUBES AND POPULAR

COMPONENTS
TAYLOR’S FAMOUS T20 o 176
TAYLOR T55 (Carbon Anode) ... 45
TAYLOR 866 Inr. 76

TAYLOR HEAVY DUTY 866

TAYLOR T200 £6'5s. Od
RAYTHEON RK 39 Beam Power Tube 27/6
RAYTHEON RK 23 and 25 (ldeal Db|er) 27/6

RAYTHEON RK 34 (56mc. OSC) . . 26/-
RAYTHEON RK 35 ... 50/
RAYTHEON ACORNS 954 and ‘;5? ;2’2
RAYTHEON 885 (Trigger Tube) . . 16
RAYTHEON 913 CATHODE RAY TUBE 376
RAYTHEON METAL TUBES—FIRST
GRADE ONLY-—6L6, 6L6G, 6N7, 6F6 ... T/6
6CS, 617, 6L7, 6A8 6'6
RAYTHEON 59, 89, 536A6, etc. ... 6i-

All other useful tubes in stock.
MAC ELROYS NEW SENIOR BUG 35"
U T C. Modulauon Transformers
VMI, 29/-; VM2, 37/~ ; VM3, 58/-; Full Stocks.
THORDARSON TRANSFORMERS FOR
6L6 MODULATOR

Thor : T5741, 16/-; T8459, 18/6 ; T8470, 38/6.

METAL SUB BASES--PANELS
Transmitter Rack Fittings.

Mild Steel Sub Bases. Strongly Made Black
Japanned Finish. Stock Sizes :—

1737 x 127 x 27 .. each 3‘9
1737 % 127 % 37 .. [T 3/10
197 x 127 % 3" . e 4/6
Mild Stee! Black Crackle Finish Panels.
Stock Sizes. Ail {9” Long.

5" Wide 2/5 each. 7{’ Wlde 2/6 each.

8 " 2/7 28
e, 29, |2” w3,
4, 36 6" . 39

DRILLING CHARGES

Send Paper Tempiate with your order. Meter

and other holes drilled for nominal charges.

INSTRUMENT COVERS

Mild Steel Black Crackie Finish Covers.

Make Sub Base and Panel into a complete

Dust-Proof Shielded Instrument.

Stock Sizes—I74” x 12}” x 8} high ... 2l/-
1737 x 12} x 12" high ... 22/-

Special sizes of any item can be delivered within

four days.

TO MEET AMATEUR DEMANDS FOR

MAINS TRANSFORMERS AND CHOKES

EVES HAVE NOW PUT DOWN PLANT

FOR SPEEDY PRODUCTION OF SPECIAL
MODELS.

Every instrument is tested at 6,000 volt
between windings and core, All carry full

guarantee.
Stock Sizes :—
SWINGING CHOKES. 5to 25 H.
100 Mils. e 13/6
200 Mils. v 19/
300 Mils. e 2/-
500 Mils. .. 33/
FILTER CHOKES—20 H.
80 MA 10/6. 120 MA 13/6
200 MA 24/-. 300 MA 33/.
FILAMENT TRANSFORMERS
Single winding . ... lojé
Two windings up to 30 watts ..o 13/6
Three windings up to 40 watts ... .. 16/6
H.T. TRANSFORMERS
80MA range :—200 volts. .o 13/6
300.0.300 . 15/.
400.0 400 e 19/
450.0.450 at 120 MA e 22/6
500.0.500 at 200 MA e 27/-
600.0.600 at 250 MA e 33-
650.0.650 at 200 MA e 33/
HEAVY DUTY HIGH VOLTAGE
TRANSFORMERS
750.0.750 volts at 200 MA ... . 48/
1,000.0.1.000 volts at 200 MA ... 57/,
1,000.0.1,000 volts at 350 MA ... 18/,
| 000 0.1,000 volts at 500 MA VN

All other sizes on appllcatlon.

EVES RADIOLTD.

move to
Bigger

Premises
at
WILLENHALL ROAD
WOLVERHAMPTON

COLOSSAL STOCKS OF
AMATEUR RADIO SUPPLIES

CALLERS

Visitors are always welcome during business

hours. You will meet a happy crowd of

Amateurs from all parts of the country at

G.2.N.O.’

PHONE ORDERS New Summer Orders

Telephone your orders and discuss problems

with G2N O personally.

Office Hours: Mon.-Tues.-Wed.-Fri., 9.30
a.m.-7.30 a.m. Thurs. 9 a.m.-6.30 p.m.
Sat., 9 a.m.-l p.m.

A Phone Call after 7 p.m. costs you [/~

Phone : Wolverhampton 20703,

CORRESPONDENCE

All technical queries are dealt with by an

efficient staff which in addition to G2ZNO

now includes G6PC and of course Ted

McElroy. Address your letters :(—
GINO, EVES RADIO, LTD.,

WILLENHALL RD., WOLVERHAMPTON

EVES offer of Surplus Stocks

Motors.
Complete  with
To clear 39/6

A.C. Gramophone
New-Perfect-British.
pick-up and VYolume Control.

British Pick-up, complete with Tone Arm

and Volume Control .. 1o/-
ARRL World Maps ... 4/6
ARRL Calculators, all types /-
TOBE R.F. Power Line Filters. Prevent

R.F. waste through the mains 8/6

FERRANTI D.C. Flush mounting Am-
meters, ranges |, 2 and 3 amp. New List
35/- to clear .o 12,6

MILLER PRE-SELECTORS
12 to 550 Metres two stage, ownpower pack
limited supply £4 10s. 0d.
FIFTEEN ONLY 3-Valve “* Gross ' TRF
12 to 250

each 55/-

Battery Short-Wave Receivers.
Metres, to clear

Our new 1936 HAMMARLUND SUPER PRO

COMPLETE WITH POWER PACK, AUTO
TRANSFORMER AND 8" SPEAKER. OUR
LIST PRICE £68. To clear ... ... £45

2,000 AEROVOX 2 mfd. Condensers, Oil
immersed working voltage 2,000 D.C, List
prices 16/6, to clear ... 9/6

H. R. ADAMS—G2NO
with the help of TED McELROY WIIYN

OUR RESIDENT BOSTON BUYER,
FACILITIES AND LARGER PREMISES TO CARRY GREATLY

IS ABLE THROUGH EXTENDED
IN-

CREASED STOCKS OF AMERICAN COMMUNICATION RECEIVERS
AND COMPLETE TRANSMITTERS

HALLICRAFTER.
The most popular type of amateur receiver :
THE NEW HALLICRAFTER SKY CHIEF.

Seven Tubes. One Stage of RF. 12 to
550 Metres ... £12 10s. 0d.
HALLICRAFTERS NEW SKY

CHALLENGER.

EMBODIES ALL THE 1937 RECEIVER IMPROVE-
MENTS, including 10 metre Operation, Full AVC,
Pre-selector Stage, Accurately calibrated dial.
230 volt input. AMATEUR NET PRICE STAN-
DARD MODEL . £23
Crystal Gate Model Challenger ... £25

HALLICRAFTERS FAMOUS LITTLE
RECEIVER.
THE SKY BUDDY,

FIVE TUBES, MECHANICAL BANDSPREAD,
BUILT IN LOUD SPEAKER, [2 to 550 Metres,
9 0s. 0d.

SEND 4d.

RMEE?. In the opinion of many users the
finest example of communication type instruments

STANDARD MODEL CRYSTAL GATE
RMEé&9
For 230 Volt Input . £38 10s. 0d.

RME 69 with built in Jones noise silencer (four
additional tubes) .. £43 10s, 0d.

RME Preselector, Model DBZO .. £12 10s. 0d.

HARVEY COMPLETE TRANSMITTERS

Weekly consignments of these are being received
at Wolverhampton, yet we admit that we are
always behind on delivery. Every endeavour is
being made to obtain adequate stocks and orders
are filled in strict rotation. Send for new list
which includes details of the little 10-20 watt
UHXI0 instrument. Cavers all wave bands from
5 to 160. All except 56 mc.are crystal controlled.
Price less power pack . £16 15s, 0d.

FOR COMPLETE LISTS “T.S.”

EVES RADIO LTD.
WILLENHALL RD., WOLVERHAMPTON

Telephone :

Wolverhampton 20703
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For the Beginner
A Single-valve
R.EF.P. 30 Transmitter

E have been making a number

Beginners, or those without experience of

\-X/ of experiments with the new | pentode valves, will find this single valve

medium input pentode manu-
factured by the 302 Valve Company,
and for our experiments have used a
crystal controlled single valve circuit.

This experimental apparatus was not
originally intended for publication,
being built in bread-board hook-up
fashion, but as several amateurs have
built. the transmitter on similar lines
with great success, we publish the unit
herewith in its original form.,

Beginners still appear to like bread-
board hook-ups, so for that reason this
simple equipment should prove popu-
lar. Despite the fact that only one
valve is used, sufficient R.F. output is
generated to enable us to contact a great
number of European stations, both on
phone and C.W. during the course of
our tests.

It is one of the cheapest transmitters
possible to build and for those who al-
ready have a small low-frequency am-
plifier giving 3 to 4 watts output, the
total cost will be little greater than that
of an ordinary short-wave receiver.

Pentode valves are not easy to get
going unless the experimenter has al-
ready had some experience of their
peculiarities. However, we can safely
claim that the minimum amount of
trouble will be experienced with this
single-valve unit, which is practically
foolproof.

The basic circuit is adaptable for use
on all of the amateur bands from 20 to
160 metres, but for the purpose of this
description we are going to describe
the transmitter on 160 metres, on which
band it is at present in use.

First of all, there is no need to cramp
the components in order to reduce the
length of wiring unless it is going to
be used solely on the higher frequencies.

Obtain a reliable crystal in a dust-

transmitter most useful. It will handle
up to 30 watts input with a fair degree

of effictency.

JULY, 1937

the illustration. Close to it are the
high-frequency choke, grid resistance
and by-pass condenser.

The small neutralising condenser,
which is pre-set, must be arranged so
| that the connection to the grid of the

proof holder that will resonate in the | pentode is as short as possible.
In this case 160 metres.

band required.

This is mounted close to the grid ter-
minal of the valve holder, as shown in

uu4.
+ LFC
~8
oag
oL
gt mur
/¢ -
D
7 g ~ ] °
. °
e s
el o
=

A power pack of this kind is required for the
transmitter. It gives a maximum of 500 volts at
120 M/a.

HEC

xt

10000 to
50000

This simple circuit
includes all the com-
ponents as well as
the modulation
choke. The voltage
applied should be
adjusted so that the
maximum input is
10 watts,

1l

Ik

002

Providing the anode coil is wound

The coil shosn in
this  illusirarion
covers the 1Co inetre
band, but it can be
modified for use on
80, 40 or 20 mcrres.

A

¢ with heavy wire of at least 18 gauge,
the coil will be fixed by the wiring so
there is no need to mount it off the
baseboard on stand-off insulators. While
on the topic of coils, for 160 metres ap-
proximately 85 turns are required
1 wound solenoid without gap on a 2 ins.
| former. The coil is centre tapped as
shown in the theoretical circuit and is
taken indirectly to high-tension posi-
tive.

This centre tapping point is by-
passed to earth by a .ooz-mfd. concen-
ser. In series with the feed line to the
anode choke is connected a 50 M/a.
low-frequency choke for modulation
purposes.

In order to obtain correct and maxi-
mum modulation it is essential to modu-
late both screen and the anode simul-
taneously, so for this reason the screen
is taken to H.T. positive through a re-
sistance of 10,000 ohms and tapped on
between the high-frequency choke and
the low-frequency choke. In addition,
the screen is by-passed to earth by a
.ooz-mfd. condenser which is connected
directly from the valve pin.

In order to simplify the wiring and
to eliminate possible long leads, a 4-
pin valve-holder has been mounted in
the corner of the chassis and the power
supply leads are terminated at this
holder.

Filament leads from the valve are
twisted together and taken to the nor-
mal filament pins on this valve-holder,
but have shunting them two .or-mfd.
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PENTODES By AUSTIN V. EASTMAN, M.S.
Assistant Professor of Electrical Engineering
University of Washington
RFP. 30/50 PRICE £2.5.0 N
Fil. Volts 4 Sup. Load 15,000 438 pages 9 X6 ustrate 24/- et
Fil. Amps. ... 2 Screen V. 400
Anode Volts 650 Screen Current 25 N this new book on the basic theory of operation
Anode Current 75 Screen Rest ... 10,000 of modern vacuum tubes, the author seeks to
Max. Anode Dis. 30 id Bi steer a middle course between the purely descrip-
Grid Bias 25 . "
Anode Input 50 RF Input 20 tive text on the one hand and the highly mathe-
Anode Output 37 Grid Rest 12.000 matical on the other. In this respect alone the text
Anode Load 10,000 rid nes ' fills a definite gap in the literature of the subject.
Sup. BiasC.W. 100 Pos. Mut. Cond. ... 5 03
Sup. Bias ﬁ'? élap 20' Intended primarily for senior electrical engineering
Speech 100 Neg. G.F C:p 20 students and workers, the book discusses at length
Speech Input 2 " P the principal types of vacuum tubes—high vacuum
SPECIFIED FORTHE tubes, mercury vapour tubes, photo tubes , and
THIS ISSUE several other special varieties. The laws underlying
R.F.P. 30 TRANSMITT.ER IN each are fully treated and engineering analysis of
FULL DETAILS AND NEW BOOKLET ON APPLICATION the more important applications are presented.
THE Special Feat
pecial Features:
362 RADIO VALVE CO. LTD. Sl Feaur o
. e book deals wit e laws governing the
324/ 6 leerpool Road, 1 e operation of the vacuum tube itself rather than
. with a large number of circuits in which the
nghbury, LONDON’ N.7. tube is used. '
TEL. : NORTH 1853,
2 The tubes have been treated in the order of
R o the number of their electrodes, the diode first,
then the triode, etc. Thus the various tubes are
taken up in the order of their complexity.
3 In discussing each type of tube the author
e deals first with the high vacuum tube and
” second with the gas-filled tube.
“OCTAL
; Modulation and demodulation are treated
VALVEHOLDERS 4. together in a single chapter,
The iatest addition to the Clix range b al
Specified for th In the case of the more complex mathematic
pelc (’){’\‘;v,a{%fr ¢ 5. treatises, a verbal description precedes the
PORTABLE mathematical treatment so that the student
TRANSMITTER may understand the latter more readily.
di i ini , . . .
I any ﬂé“ﬁ%”b;éﬁi"&”ﬂi focally 6 The book is strictly up-to-date, covering such
e recent developments as inverse feed-back
amplifiers, beam power tubes, ignitrons, etc.
Graphical solutions for power amplifiers, both
exact and approximate design procedures for
class B and C amplifiers, and harmonic analysis
of output waves have also been included.
Contents:
Preface Triodes—Oscillators
Octal Type 10d. each List ‘;f Tables Triodes—Modulation and
NOTE:—Clix 4 and 5 pin Ceramic lls?zzct’r:ncizogmissio " De.m‘)dma"m
Chassis type are also specified for the Symbols and Notations Multielement Tubes
THREE-VALVE RECEIVER described 2y Close-up " view showing Diodes—Rectifier Action | Photorsensitive Cells
R L. so”{( ptaten?f h elically SIofn ed Triodes—Class A Amplifi- Special Types of Tubes
in this issue. ckets which give perfect, tion
full surface contact with{ any ca Appendices
valve pin. ‘Triodes—Relay Action
Triodes—Class B and C Author] Index
p n Amplification Subject Index
BRITISH MECHANICAL PRODUCTIONS LTD., . . g e
92 Rochester Row, || ey || Sy Mc Graw - Hill Publishing Co., Ltd.
London, S.W.I. ALDWYCH HOUSE LONDON, W.C.2
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Neutralising

Key Connections

JULY, 1937

Wattage

condensers in secries
resistance centre tapped.

The anode lead of the valve is taken
directly to the stator plates on the main
tuning condenser and to one side of the
tuning coil. The opposite end of the
tuning coil is then connected to the
rotor plates of the tuning condenser and
to the remaining side of the neutralis-
ing condenser.

At this point it would be well to ex-
plain the reason for this neutralising

Even beginners Inow that
since the introduction of the pentode
and screen-grid valves, there has not
been the need for neutralising in radio

condenser.

receivers. This generally applies to
transmitting apparatus, but in this
particular case, unless there is slight
feed-back from anode to grid, the cir-
cuit will refuse to oscillate, owing to
the complete screening offered by the
third grid.

In order to overcome this the neutral-
ising condenser has been embodied and,
although this is left at minimum capa-
city, the residual capacity of the con-
denser, abdut 6-mmfd., is sufficient to
allow the circuit to oscillate.

If the transmitter is being used for
phone work the third grid, that is the
centre pin on the valve-holder, should
be taken to earth via a small bias volt-
age obtainable from a miniature high-
tension battery.

Bias to the control grid is obtained
in the usual automatic method by means
of grid current across a series grid re-
sistor. The value of this resistor varies
with the R.F.P.30 from between 10,000
and 50,000 ohms. How to obtain the
correct value will be explained later.

It will be noticed from the photo-
graph and circuit that one zide of the
2-mfd. condenser in the modulation cir-
cuit is left unconnected. This blank
terminal is taken to the anode of the

and one 6Go-ohm |

modulator valve in the amplifier cir-
cuit, but if the transmitter is being used
for C.W. then this condenser and its
associated choke can be omitted.

In such circumstances it is advisable
to connect the key in the suppressor or
screened grid circuits, and to include
across it the usual type of key click
filter. It is advisakle to test the trans-

‘ mitter with comparatively low voltage.
t For example, 250 volts on the anode
ple, >

| and 200 volts on the screen

will be

If the wvalve 7s
mounted in this way
the bulk of the
connecting leads are
kept short.  The
valve socket in the
top left corner is
Sor  the  power

supply.

ample to tell whether or not the appara-
tus is working satisfactorily, and even
at this low voltage the input will be
approximately 10 watts,

The wattage can be reduced and effi-
ciency increased if the grid resistor has
the correct value of between 10,000 and
50,000 ohms. Whernever possible use
the highest value of resistor for it will
give greater efficiency, although should
there be any tendency for the valve to
oscillate very roughly, it is quite per-
missikle to reduce the value of grid
resistor, even below the recommended
10,000 ohms.

All fixed condensers must be suitable
for handling a voltage twice that to be
used. For example, if the power sup-
ply is limited to 3co then use coaden-
sers having a working voltage of 6oo.

The power pack is quite straightfor-
ward, using a mains transformer giving
an output of either 400 or 500 vo.ts as
required to a UUyg high vacuum recti-
fier. Ample smoothing is obtained with
only one low-frequency choke and two
8-mfd. electrolytic condensers. The
filament supply, in addition to that of
4 volts 2.5 amps. for the rectifier, should
be capable of feeding 4 volts 2 amps.
to the R.F.P.30.

It is quite in order to use this valve
up to so watts, such as is done by quite
a number of continental amateurs. In
such circumstances, the following data
and the valve characteristics will prob-
ably help.

Maximum anode voltage, 630.

Maximum anode current, 75 M/a.

Maximum anode input, 50 watts.

Maximum anode dissipation, 30 wats.

Maximum anode output, 37 watts.

Suppressor bias for C.\W., 100 volts
positive.

Suppressor bias phone, 100 volts nega-
tive.

Speech input, 2 watts.

Screen voltage, jo0.

Screen current, 25 Mja.

Screen resistance, 10,000 ohms.
Grid bias, 25 volts negative,

Generally speaking, this valve is ex-
cellent for low power working and for
the beginner who is limited to an input
of 10 watts, then anode modulation is
to ke preferred owing to the high modu-
lation level and high efliciency it is
possible to obtain.

A suitable modulator is one baving
as an output valve the PP/5400 or Do26
type of valve, while a pair of high slope
pentodes in push-pull will also be suit-
able.

Constructors
Office permit.

must obtain a Post

BASEBOARD.
1—Wooden, 9 in. by ¢ in. by } in.
CHOKES, HIGH FREQUENCY.
2—Type SW68 (Bulgin).
CHOKE, LOW FREQUENCY.
160 M/a. type WWC1 (Sound Sales).
CONDENSERS, FIXED,
4—.002-mfd. type 620 (Dubilier).
z—.o1-mfd. type 4421/E (Dubilier),
1—2-mfd. type LEG (Dubilier).
CONDENSERS, VARIABLE.
1—Type TC40 (Raymart).

—Type NC1s (Raymart).
CRg’STAL.

1—Standard type with enclosed holder (Q.C.C.).
Diand yP! (QL.C)
1—Type 1027 (Eddystone).
HOLDERS, VALVE.

1—5-pin type gso (Eddystone).
1—4-pin type 949 (Eddystone).
RESISTANCES, FIXED.
2—10,000-ohm 3 watt (Erie).
2—30 ohm humdingers (Claude Lyons).

Components for
A SINGLE VALVE RFP30 TRANSMITTER.

SUNDRIES. ) .
1—Aluminium screen to specification.
1—Coil Quickwyre (Bulgin).
VALVE.

1—Pentode type RFP30 (362).

POWER SUPPLY.
CHASSIS, . .
1—Metal, 6 in. by 6 in. by 3 in. (A.P.A.).
CHOKE, LOW FREQUENCY.
1—60 M/a. type WWC1 (Sound Sales).
GONDENSERS, FIXED,
2—8-mfd. type 0281 (Dubilier).
HOLDER, VALVE.
1—8-pin octal (Clix).
SWITCHES.
1—S80T (Bulgin).
1—S116 (Bulgin).
TRANSFORMER.
1—To specification giving 400-0-400 volts, § volts

C.T., 4 volts C.T. (Eves Radio).

VALVE. .
1—Type UUy4 (Eves Radio}.

442



JEL -*‘II»UN

JULY, 1937 SHORT-WAVE WORLD

WHY RELY ON A FRAGILE

FILAMENT, WHEN
A

PHWESTINGHOUSE

METALRECTIFIER
WILL GIVE YEARS OF
Trouble-free SERVICE

Send 3d. to Dept. T. for a copy of ** The All Metal Way, 1937.”

WESTINGHOUSE BRAKE & SIGNAL C0., LTD.

82, York Road, King’s Cross, London, N.I.

sOUND SALES | ““A SELF-CONTAINED
cHokes | THREE VALVE RECEIVER”

and FULLY DESCRIBED IN CABINET

THIS ISSUE— PANEL
TRANSFORMERS SCREEN
Also—metal work for “A
In Short-wave and .Tele- 2-watt Twin Pentode by
vision work, have the most Receiver for 7 metres '
xacting duties to perform.
¢ & P and “An A.C., D.C,
See that you choose only components having a reputation for high merit E.C.O. Unit.”
performance-—such as possessed by Sound Sales products listed below.
CHOKES. Useful list of stock metal
30 Henry Type “W.W." C.I g i -
Ind. 20 Hys. Fa’nd D.C. Res. 2(0 ohms. Max. cur. [40 m:.‘ 15/- p_arts and aids to construc
10 Henry Type 10 D.C. tion free on request.
Ind. 10 Hys. D.C. Res, 118 ohms. Max. cur. 270 m.a. ... 15/«

60 Henry Type 30 V.
ind. 30 Hys. D.C. Res. 400 ohms. Max, cur. 100 m.a. ... 14/«

for
40 HENRY TYPE 40 S.S.
Ind. 40 Hys. D.C. Res. 600 ohms. Max. cur. 60 ma. ... 10/- A"YT“ l" G
The above is specified for the RFP 30 TRANSMITTER
TRANSFORMERS.

Mains Transformer for A.V.C. Type M.5 (A.V.C.).
Primary 210, 230, 250 v., 50 cycles.

H.T. Sec. 400-0- 402 v. zt 1'3250 m.a. /
4 Tappings at 2-0-2 at | and 2 amp. 57/6

Special Output Transformer for quality reproductlon Model M E TA Lw o R K s
PP8, Primary inductance, 69 Henrys anary resistance

only 300 ohms .« . . 3206 1T1¢c, Battersea Park Road,
Have you had our latest illustrated Folder ‘“ TS " Frce' I.
: ondon - - - S.W.8
SOUND SALES LIMITED Write or
Marlborough Road, Upper Holloway, London, N.19 ’ .
Phone : Archway 1661-2-3  (Contr. to G.P.O., etc.) Phone : MACAULAY 4840

|
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BULGIN®

BULLETIN

SENT
FREE

The Bulgin Bulletin is more than just another
House Organ. It is 2 miniature radio mag-
azine of four pages, contalning articles,
circuits, notes on lab.work, advance Informa-
tion on new components and similar items
of interest to technicians, traders and amateur
constructors alike, It is posted free to those
on our mailing list. If you are not getting
your copy, fill in and send the coupon below.

Ltd.

—" .,
e — LG'N &
s. F. BU SSEX.- e
To M”“BAR,:S\'\':G’ Eou.r lisc for futur
Pleass giu:h'e‘:‘YMonCh\Y Bulleti:

CERAMIC
MICRO-
VARIABLES
for Receiving
and

These micro-variables are of all-brass construction with
heavy gauge vanes, the whole being rigidly mounted on
one ‘* RMX '’ Ceramic plate. Smooth in operation.
All receiving types can be ganged. See details in our
Catalogue.

SPECIFIED FOR RFP 30 TRANSMITTER.
RAYMART TRANSMITTING TYPES,

NCI5 Neutralising : TC40 Tuning i "
15 mmfd., spacing .077,2/9 40_mmfd., spacing .07”, 3/6

SPECIFIED FOR [0-WATT TRANSMITTER.
Raymart Coil Forms.

4-pin threaded type CT4 1/8 each.
Raymart Microphone.

One double button type DBM 25/~
Raymart Insulators.

Stand.off insulators type 5G ... 8d. each.

RAYMART SHORT-WAVE MANUAL

48 pages in all, 32 on receivers, transmitters, aerials,
circuits, etc., and 16 on a splendid range of short-wave
components, 6d., or post free, 73d.

SHORT-WAVE CATALOGUE, 13d.

G5NI (BIRMINGHAM) LTD.

44, HOLLOWAY HEAD, BIRMINGHAM.
Telephone : Mid. 3254.

16 pages,

“A Miniature Cathode-
Ray Oscilloscope,”
(Continned from page 427)

from switch are kept as short and as
clear as possible. Also, the leads to
the deflector plates must be taken
through the correct holes in the
screen. This is checked by the posi-
tion of the amplifier, and it will be
found that the correct plate is thc one
nearest the anode condenser.

Testing

Withdraw the tube from its socket,
and switching on, test the polarity of
the H.T. voltages and the continuity
of the tube resistance chain. It will
be noted that a fixed resistance of
1,000 ohms has been specified in
series with the grid potentiometer.

This prevents the grid being re-
duced to the potential of the cathode
when the bias control is full off, but
in some tubes it may be necessary to
alter this value if too much bias is
obtained.

If everything is correct, the tube
should show a line on the screen when
put in its holder and allowed to heat
up. The line is, of course, due to the
150-volt supply to the plate, and on
pulling out the left-hand plug a spot
should appear. The tube should be
focused on the line, however, and the
controls should permit the complete
cutting off of the beam and the pass-
ing right through the focus point. If
the latter is not the case, the value of
R1 and Rz may have 1o be altered.

A further article will describe one
or two attachments for the unit, and
will show how a linear time base can
be used with the tube.

Transmitting. i

“Designing a Multi-range
Milliammeter and Voltmeter >
(Continued from page 432).

For finer wires it is better to wind on
a slotted former which can be built up
with round wood washers and bakelite
end cheeks bolted together. Alternately
transformer bobbins from miniature
type transformers are quite suitable.

For higher voltage ranges wire-
wound resistances become bulky, and
unless extreme accuracy is required,
ordinary precision type resistances are
quite satisfactory. It is most unlikely,
however, that these resistances will be
of the correct value for the purpose re-
quired, so that the best system is to ob-
tain a resistance slightly lower than the
value required, and to make up the dif-
ference with a home-constructed resist-
ance. Alternately resistors of the solid
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type—not those in which the resistance
compound is deposited on an insulator
—can be filed down until the resistance
is increased to the correct value.

The adjustment of the resistances to
correct value is most easily dcne by
checking the instrument against another
of approximately the same range. But
should this not be possible, the instru-
ment can be calibrated over a limited
portion of its original calibration.

For calibrating a milliammeter a low-
voltage accumulator will give a steady
source of supply and can be used. The
meter should be connected in series with
a suitable variable resistance across the
accumulator and the resistance adjusted
to give full scale deflection. The shunt
is then adjusted until the meter reads
half, or quarter, of its original de-
flection.

This procedure can be repeated to
calibrate a further range, but it is not
good practice to do this more than twice
because the accuracy with which the
meter can be set to a quarter of its full
scale reading is not very high, so that
the final accuracy of reading is reduced
on each succeeding range.

Where another milliammeter is avail-
able for calibration purposes the two
should be connected in parallel ard the
shunt adjusted until the two meters
read the same.

A voltmeter can be calibrated in the
same way. The best source of voltage
for checking a voltmeter is either an
H.T. accumulator or nzew H.T. battery.
If a voltmeter is not available with a
range as high as that as the meter to
be calibrated the next best thing is to
measure the voltage of the battery be-
tween its various tapping points ar.d ad-
just the meter to read the total vo tage.
Such tests, however, call for an H.T.
battery with a very low internal resist-
ance.

“ Programmes for
Short-wave Listeners”
(Continsed from page 429).

The O’Neills radiate every weex-day
and have been doing so now for several
years. They come on the air at 4 p.m.
through Pittsburgh. Make a poiat of
hearing this programme. A specia’ fea-
ture for July 2 is Irene Rich at 1 a.m.,
for this will be the first of a series of
special programmes featuring film stars.
Donald Dickson made his debut over
the air in Saturday Night Party, and is
now a regular artiste in this programme,
which also includes James Melton, Tom
Howard, George Shelton, and the New
Yorkers Chorus, and is radiated Satur-
day nights at 1 a.m. over the N.B.C.
Red network. When you listen each
evening - to Lowell Thomas ke:p a
mental picture in front of you of the
man who is the foremost newsreeler in
America. His photograph is given on
an earlier page.
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Short-wave Stations and Wavelengths

Wave- Fre- Call 31.49 9525 ZBW3 Hongkong | 44.12 6800 HIZP Ciudad
length quency sign ILLocation 31.49 9525 LK]J: Jeloy | Trujillo
30,21 gg30 CSW Lisbon 31.51 9520 HJ4ABH Armenia ‘ 44.26 06770 HIH San Pedro de
30.43 oR6o EKEAQ Madrid 31.55 9510  VK3ME Melbourne : Macoris
30.78 g740 COCQ  Havana | 31.55 9510 GSB Daventry 44.44 6750 JVT Tokio
31 g680 CT1AA lLisbon 31.57 9505 HJIABE Cartagena 44.58 6730 HI3C La Romana
3r.o1  o9b75 DZA Zeesen 31.58 gsoo0 HJU Buenaventura | 44.64 6720 PMH Bandoeng
jr.oz  gb70 TI4NRH Heredia 31.58 9500 PRFjg Rio de Janeiro | 44.71 6710 TIEP San Jose
31.06 96bo LRX Buenos 31.61  g490 XEFT Vera Cruz 45.28 6623 PRADO Riobamba
Aires 31.65 9480 EAH Madrid 45.74 6558 HI4D Ciudad
31.09 96so0 YDB Soerabaja 31.68 9470 XEDQ Galiseo Trujillo
3r.og g650 DGU Nauen 31.78 9440 FZF6 Fort de France| 45.8 6550 XBC Vera Cruz
31.1 9645 HH3W  Port-au-Prince| 31.78 9440 HC2RA Guayaquil l 47.76 6282 COHB  Sancti Spiritus
3I.1 0645 YNLF  Managua 31.8 0428 COCH Havana 48 6243 HIN Ciudad
31.13 9635 2RO Rome 32.09 9350 HS8P] Bangkok ) Trujillo
31.14 9630 HJ2ABD Bucaramanga | 32.15 9330 O0OAX4] Lima " 48.12 6235 HRD La Ceiba
31.1g 9620 HJ1ABP Cartagena 32.26 9300  YNGU Managua | 48.15 6230 YVIRG Valera
31.22  gb1s5  HPsJ Panama City | 32.88 9rzs HAT4  Budapest | 48.15 6230 OAX4G Lima
31.25 gboo RAN Moscow | 335 8950  HCJB  Quito 48.47 6190 HISQ Trujillo
31.25 gboo  CBgbo-."  Santiago 3492 8580 YNLG Managua 48.5 6185 HIA Santiago
31.27 9595 HBL Geneva 35.71 8400 HC20W Guayaquil 48.61 6171 XEXA  Mexico City
31.28 9390 PCJ Huizen 36.63 890 XEME Merida 48.7 6160 VUZ Colombo
31.28 9500 VKz2ME Sydney 37.33 8036 CNR Rabat 48.98 6150 CSL Lisbon
31.28 9300 W3XAU Philadelphia | 37.62 7975 HC2TC Quito 4878 6150 CJRO Winnipeg
31.32 9380 GSC Daventry 38.07 7880 JYR Chiba-Ken 48.8 6147 ZEB Bulawayo
31.32 9580 VK3LR Melbourne 38.2 7854 HC2]JSB Guayaquil 148.8 6147 COKG  Santiago
31.34 9575 HJ2ABC Cucuta 38.47 7799 HBP Geneva = 18.86 6140 WB8XK Pittshurgh
31.35 9570  WiXK  Springfield 39.74 7550  TISWS Punta Arenas | 48.9 6135 HJ1ABB Barranquilla
31.36 9565 VUB Bombay 39.05 7510 JVP Nazaki 8.9 6133 HIgN Santiago
31.38  gs560 D\IVA Berlin 40.65 7380 XECR  Mexico City 18.94 6136 TGXA  Gautemala City
31.38 93555 HJ1ABB Barranquilla 41.55 7220 HKE Bogota 48.04 6130 COCD Havana
31.45 9540 DJN Berlin 41.67 7200 YNAM Managua 18.04 6130 ZGE Kuala Lumpur
31.45 9540 VIPD2 Suva | 42.25 7100  FOSAA Papeete 48.04 6{30 VEgHX Halifax, N.S.
31.46 9535 JZI Tokio [ 42.88 6096 PZH Paramirabo 48.04 6130 LKL Jeloy
31.48 9530  W2XAF Schenectady } 43 6976 HCETC Quito 18.08 6123 Montevideo
<L-\ PIEZO I\VA
QUARTZ CRYSTALS TENTH
VALVE

A certificate of calibration giving the
actual frequency correct to plus or
minus 0.19, is supplied with each
crystal.

L.7mec., 3.5m.c., and 7mc. Bands.

STANDARD TYPE— POWER TYPE—(For use
(For use with up to 300 with up to 500 anode
anode volts). IS/_ volts). 20/_

100 Kes.Quartz Bars within plus or minus 25 cycles.£1

Q.C.C. CRYSTALS ARE SPECIFIED FOR

"10-WATT PORTABLE TRANSMITTER
1.7mc. Standard Type, 15/-. Enclosed Holder, 8/6.

SINGLE VALVE RFP.30 TRANSMITTER
One Standard Type, 15/-. Enclosed Holder, 8/6,

Q.C.C. QUARTZ CRYSTAL HOLDERS.

Type A.—An open type holder, for general
experimental use, Keramot base. Price 4/6
Type B.—A totally enclosed dustproof holder of
the plug-in type. Instantly interchangeable.
Price, with base 8/6
Postage paid to all parts of the world.

Our Catalogue of THE QUARTZ CRYSTAL CO. LTD.

Short-wave COM 63871 Kingston Rd.,NEW MALDEN, Surrey, Eng.

14d. post free. Telephone : No. : MALDEN 0334

Note the Top Grid connection

and Frequentite base as em-

ployed in the special range of

Hivac valves for Short-wave
work.

——
e
BRITISH 5 MADE

Because these special Hivac Short-
wave valves have the grid connections
at the top, the lay-out of short-wave
battery receivers can be greatly
improved. The fitting of frequentite
bases in place of standard. moulded
bakelite ones is a further aid to
efficiency in short-wave practice.

The valves are of most rigid
construction, therefore their ex-
cellence of performance is con-
sistently maintained.

Two of these special valves are

SPECIFIED FOR THE
3-VALVE RECEIVER

which is fully described in this

issue.
Y HIVAC SG220SW ... 12/6
Y HIVAC D210sW .. 5/6

Full details of these and fifty other
types of Hivac valves will be
sent free if you write for Hivac
charts “T. & §.”

HIGH VACUUM VALVE €O. LTD., 111-117 FARRINGDON RD., E.C.1
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The Power Amplifier
Stage Circuits to Use

This is the third in a series of articles explaining in a simple
way how the various stages work in an amateur transmitter.

oroad outline as to the uses of the
crystal  oscillator and
doubler or frequency multiplying
stages in a transmitter. It will ke ap-
preciated that these two stages in them-
selves constitute a complete transmitter

IN the May and June issues I gave a

frequency

Fig. 1. Simplest radio frequency amplifier using a
nentralised triode valye.

of small output, but it is to boost this
small output that a third stage is gener-
ally required.

This third stage amplifies a signal
at a given frequency. By that I mean
that the frequency of the signal in the
anode is the same as the frequency of
the signal applied Lo the grid, but
owing to the amplification, of much
greater strength. For that reason the
sub-amplifier br power amplifier can
be taken as the same circuit with the
exception that when the amplifier is
used directly to feed the aerial there is

usually a larger valve and Figher
voltage.
Triode Amplifiers

The simplest amplifier circuit is

shown in Fig. 1 where a triode valve
is used with an untuned grid circuit and
parallel tuned anode circuvit. The in-

put from the driver stage feeds into the
grid of the triode through a buffer con-
denser, while the output from the coil in
the anode circuit is coupled to an aerial.

Condenser Cr has a fairly low capa-
city calling for a coil of a relatively
high inductance. It is important that
this ratio be observed in all amplifier
circuits of this kind in order to keep
the efficiency at a high level.  For
guidance the following condenser capa-
cities are good average values for dif-
ferent frequencies.

160 metres .ooo15-mfd.
8o metres .000075-mfd.
40 metres .ucoo4-mid.
20 meties .o0002-mfd.

The various cther factors govern this
capacity, but if these values are used

Fig. 2. A newtralised triode with split stator
condenser omitting the fixed by-pass condenser.

beginners will find results very satis-

factory. When the transmitter is being
used on several wavebands employ a
condenser suitable for the lowest wave-
length. Condenser C3 has a low capa-
city of between 3 and 20 mmfd., and
is used to neutralise the anode grid
capacity of the power amplifier valve.
Naturally this capacity will vary ac-
cording to the design of the valve. Cer-
tain valves, such as the ultra-high fre-
quency type with grid and anodes

JULY, 1937

By Kenneth Jowers

widely spaced, require enly the very
smallest neutralising capacity.

With this circuit a by-pass condenser
from the centre tap of the coil to a
negative point is essential, an average
value being .ooz-mfd. This value, if
maximum efficiency is to be obtained,
should decrease with a corresponding
decrease of capacity in Ci, but cannot
always be arranged with this type of
circuit.

A Balanced Circuit

In Fig. 2 a vaiiation of the original
circuit is shown.. In this hook-tp the
anode tuning condenser is of the split
stator type having two sets of fixed
plates and one common set of variable
plates. The rotor plates are taken to
earth and provide the correct anode by-
pass capacity. As the capacity of Cz
is decreased with tuning, so the capa-
city of the by-pass condenser is reduced
in sympathy with it. For this reason
the circuit in Fig. 2 is to be preferred
to the arrangement shown in Fig. 1.

Pentodes
Amateurs being limited to low power

(Continned on page 447)

AV

+36

Fig. 1. Greater radio frequency output for a given
input can be obtained from a pentode valye in this
type of circuit.

You will not find such a full
measure of power, quality and
dependability in any other
Receiver,

1937 MIDWEST

THE ONLY ALL-WAVE
RECEIVER COVERING
4} TO 2,400 METERS

Magnificent alike in its conception, design and
performance, this latest 18 valve Midwest
Receiver brings the world to your fireside. With

<

H

18 valve de

luxe chassis

Patterson,

before despatch.

Amateur Radieo’s
Southern Centre

We specialise in Communication Receivers, including National,
Hammarllund, Hallicrafters,
R.M.E.69, and all models are laboratory tested, and *‘ hotted up '

We also have a selection of re-conditioned models, including the
world renowned All-Wave Scott and McMurdo Silver Masterpiece,
and believe we offer an unrivalled range of the finest DX-getting
receivers marketed, with a price range to suit most pockets.

Tobe Deutschmann and

its’6 tuning ranges it gets ' everything on the air.
distinctive features in circuit design are not just ' ta”‘mg
points,” as a comparison will prove, but basic advantages which will appeal to all
radio enthusiasts and all who appreciate real quality of performance.

An outstanding feature of this receiver is the waveband covering 4} to 12 metres
on which Television broadcasts can be received at full loudspeaker strength.
Write or phone for our fully descriptive 40-page illustrated Art Catalogue, which contains
particulars of Midwest 11, 14, 16 and 18 valve models.

Demonstrations at our showrooms Mondays to Saturdays from 9 a.m. to 8 p.m. (except
Tuesdays, 9 a.m. to 6 p.m.),

MIDWEST RADIO LTD., Showrooms & Factory 16, OLD TOWN,
CLAPHAM, LONDON, S.WJ4. *Phone : Macaulay 5005

446

In addition we offer a range of Transmitters, from a DX.10 :t
£10 10s. 0d. toa Collins 45A at £125, and can construct any equipmert
to special order, and supply every possible accessory, component or
valve required.

Why not look us up, write or phone ?
7 p.m.)

(Trunk call only i/- after

A.C.S. Lid. G2NK,

52/4, Widmore Road, Bromley, Kent. Technical Manager.
Phone: Ravensbourne 0156/7. Open until 8 p.m. except Wed. | p.m.
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(Continued from page 446)

transmitters are always keen to obtain
a circuit that will give the maximum
radio frequency output for the lowest
possible D.C. wattage input. Assuming
that the input is limited to 10 watts it
will ke readily appreciated that a valve
having an efficiency of 50 per cent. will
not be so good as one having an effi-
ciency of 75 per ceut., for the latter
valve would provide 25 per cent. more
radio frequency in the anode circuit.
For this reason amateurs are inclined
to favour the multi-electrode type of
valve which with its high slope pro-
vides greater R.F. in the anode circuit
for a given input than does the average
triode.

The circuit for such a valve is very
similar to that of the triode with the
exception that owing to the inclusion of
a third grid so reducing the inter-elec-
trode capacity to a negligible quantity
there is no need to use any external neu-
tralising condenser.

This in itself is a great feature for it
reduces still further the number of con-
trols the operator has to use. A typical

HT+

Fig. 4. Push-pull triodes are very popular, giving
bigh ontput with good stability.

circuit for a pentode power amplifier is
shown in Fig. 3. This circuit is suit-
able for all types of multi-electrode
valve having three grids.  This, of
course, excludes valves of the 6L06
tetrode type.

Valves of the 5g type having an in-
directly heated cathode can also be used
in this manner for the cathode is merely
tied directly to earth. The resistance
in series with the screen has a value
sufficient to reduce the maximum ap-
plied high-tension voltage to the value
recommended by the makers. For ex-
ample, an R.F.P.30 with 500 velts on
the anode would need a resistance of
approximately 10,000 ohms in series
with the high-tension voltage and the
screen. Notice also that the screen is
by-passed to earth by a fixed capacity,
an average value for which is .oo2-mfd.

With a pentode valve the same re-
marks apply as regards the capacity of
C2 and the tapped anode coil.

Push-pull

Where wattage input is not so im-

GALPINS

ELECTRICAL STORES

75, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E.I3

TELE. : LEE TERMS CASH WITH

GREEN 5240 ORDER OR C.0.D.

ALL GOODS SENT ON 3-DAYS APPROVAL
AGAINST CASH

WESTINGHOUSE H.T. RECI']FIERS, output 500
volts 250 m/A as new, 25/-
MOVING COIL METE MOVEMENTS for recali-
brating mto multirange, all-test Meter, 24-in. dial, by
well-known makers, 5/~ eac]

EX-.G.P MAGNETIC RELAYS workmg current
approx. Zm/A 7/6 each ; post 6d. Sulhvan Moving
Coil Relay, in perfect workmg order, new condition, 45/,
ELECTRIC LIGHT CHECK METER, kilowatt hour,
type, 200/250 volts, 50 cycles, single phase, for subletting
garages, etc., in new condition, C/;‘: post 1/-. Shilling

Slot type, by Met Vic. 17/6.

SULLIVAN TRANS G VARIABLE Con-

densers, 0005 m.f,, glass case type, 12/6 ea

P 3 (f-F. MORSE KEYS. fuuy ad)us(able. 2/6

ost
WESTERN ELECTRIC MICROPHONES, solid back
pe, very sensitive, 2/6 each.

MICROPHONE TRANSFORMERS, high ratio, finest

quahty, 2/6 each.
HARGING CUT-OUTS also fitted voltage

Y 1 fully " for 12- to 20-volt
charging dymmos rice 2/- Post 6d.
avging dmmes, pise e PO | puRpOSE

ALVES, as new, 3 for 2/6 Westem Electric 2 m.f. Con-
densers, 9d. each. T.C.C. 2 m.f. Condensers, 1/«. Micro-
phone Buttons, 9d, 20-30 H. Mains Chokes, 40-60 and
80 m/A., 1/-, 1/6, 2/6 each. 1,000-ochm Earphones, 1/3
each ; 2/« per pair 1,000-ohm Bobbins, 6d. per pair.
Small Horseshoe Magnets, 3d. each. Ex-R.A.F. Remote
Comrol Panels, useful for components, 1/~ each. Ex-

R.AF. Cut-outs 20 v. 3 a. Ly with vollagc regula(or 1/9
each. Belling 1 kW Elemems, 2/6.
LARGE BAKELITE CASED 1 M.F. CONDENSERS,
2,000 volt working, 3/6 each ; ditto, metal case, 4,000 voh
working, 6/« each, # MLF. 2 500 volt test, 2/6 each.
MAINS TRANSFO! RMERS mput 200/500 volts, output
350/0/350 v. 120 m/A. 4 v. LCT. 4v. 2 A, new
condition, 7/6, post 1/-.

MARK Star crystal set, carborundum and perikon
detector, 300 to 2,000 metres. Buzzer tuned_as new, 45/-,
EX-G.P.O. TELEPHONE BELL BOXES, complete
V[A)Ilth tdwm gong bell, transformer condensers, etc. 3/6.

ost 6
LARGE ROTARY CONVERTOR, 220 v. D.C. in ut
and twe D.C. outputs giving 12 v. at 60 amps. and 8.2
| 500 watts in perfect condmon

ARIABLE RES]

BT. ISTANCES, 250 ohms, 1 to
3 amps., 15/=, C/F,
PERMANENT MAGNET MOVING COIL SPEAK-

ERS by well-known makers, fitted volume tone control,
magnificent reproduction, ideal for extension speaker
8/6 each. Post free. Complete in walnut cabinet, 14/,
Post free. A few only with sllghdy damaged cones, 4/-

MORSE KEY AND BUZZER SETS, complete,
mounted on mahogany base complete with sharp note
buzzer, solid brass construcnon high-grade long wearing
contacts, 5/~ each. t fre

ZENITH VITREOUS RESISTANCES 3,000 ohms,
200 m/A., 2/- ; 2,000 ohms, 100 m/A., 1/~ ; 20,000 ohms,
50 m/A., 1/6 ; 1,000 ohms, 200 m/A. 1/3 : 120 ohms,
% amp., 1/- post 3d.

DYNAMOS all fu”y guaranteed for llghung or chargmg
|2vol(88mp 15/+; 12v.12a.,17/6 ; 20v.5 a.,

20 v. 8a., 32/6; 35 v. 6 a. 21/6: 25 v. 25/35 a., four
pole, compound wound slow speed as new, 90/~ ; 100 v.
10 a., 70/~ ; 50/75 v. 6 a., 70/-. Carriage forward.
CHARGING RESISTANCES or Shunt Regula!ors
Stud, switcharm type, 12/6 each, to sunt your requirements.
CAV. AUTOMATIC CHARGING CUT-OUTS,
suit any voltage, 7/6 each

MOVING COIL and MOVING IRON Switchboard
Meters. By well-known makers, Various readings, volts
and amps., 12/6 and 15/~ each.

MOTOR BLOWERS h.p D.C. Blowers, 4-in. inlet
and outlet, 110 v. D.C,, 35/« ; 220 v. D.C. 45/~.
BULKHEAD ELECTRIC FANS, 12-in. Blade. nickel
plated, 100 volt only, laminated pole piece, condition as
new, 10/~ eac|

“ NEWHOUSE ” VACUUM DESICCATORS, Com-
plete 1n case Wlth

ROTARY CONVERTORS l 500 watts, 110 v. D.C,
input, 110 v. A.C., 50 cycle smgle—phase output, 90/-,
WESTINGHOUSE ROTARY CONVERTOR 115 v.
D.C. to 100 v. A.C. | ph. 50 cycle, 1,500 watts. Windings

guaranteed, but less brushes and slip rings. Need repair,

LARGE SPARK COIL, 16-in. In good condition,
guaranteed in working order, complete on stand, £3/15/-,
C/F. Ditto, 8-in, complete on stand with condenser 50/- ;
xil;762~ln coils, complete with condenser in solid teak case,
X-RAY TUBES 1o work from Z-m coil or larger,
slightly used, 12/6 ; brand new, 15/« ; with platinum
targets, brand new, H/ﬁ C/F., packing free.
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portant push-pull triodes can be used
to advantage. Generally speaking, the
output from two triodes is approxi-
mately 8o per cent. greater than that of
one triode when used in a balanced cir-
cuit such as illustrated in Fig. 4.
Notice in this circuit that there is no
tuned grid input, balance being ob-
tained by two identical chokes con-
nected across the grid, the centre point
being taken to earth via a resistance
and bias battery

Semi-auto
Bias

These latter two components are not
always essential for if the resistance is
omitted bias can be obtained from the
battery, while if the battery is omitted
grid current flow across the resistance
will be sufficient in many cases to bias
the valve to the normal part of its curve.

However, a combination of grid leak
and battery bias is most satisfactory for
it reduces the size of the bias battery,
and in case of accidents, there is always
a certain amount of bias applied auto-
matically across the grid resistance.

The only disadvantage of push-pull
circuits is the minor one that in the
majority of instances a double coupling

1
|
002
Cl
a RFC.
Fig. 5. This circuir prevents D.C. voltage being

applled to the condenser, C1.  The efficiency depends
on the R.F. choke.

coil is needed accurately to couple the
anode coil to the feeders. However,
this can be overcome by the use of a
link coupled aerial circuit or untuned
lines using a single turn pick-up coil.

When high voltage is used there is
a great danger of flash-over zcross con-
denser C1 or Cz2, and this can be over-
come reasonably well by the use of a
parallel tuned circuit. For example,
Fig. 5 is a variation on Fig . Instead
of the high-tension vol tage being ap-
plied to the centre point of the coil it
1s tapped on through a radio frequency
choke.

For all intents and purposes the
anode circuit is isolated as far as D.C.
is concerned from the anode, so that
only R.F. is in the condenser Cr and
coil circuit. In cne respect this is a
big advantage, but in another a slight
disadvantage. The etiiciency pf the
circuit depends to a very great extent
on the characteristics of the radio fre-
quency choke, and if this is not of the
correct impedance the gain in the stage
decreases’ very quickly.

N
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This method of supplying high-ten-
sion voltage to the aunode is known as
the parallel feed system because the
radio frequency and D.C. anode cir
cuits are in parallel. Providing the
R.F. choke has a suiliciently high im-
pedance at the operating frequency, so
that none of the radio {requency gener-
ated by the valve can leak back to the
power supply, the circuit has much to
recommend it.

Fig. 6. To obrain smooth operation take all earth
returns to a common point as shown.

A point to remember is that an ineffi-
cient R.F. choke will enable thé current
in the anode circuit to filter away across
the choke instead of being fed into the
coil circuit through the .ocoz-mfd. con-
denser.

Earth
Contacts

For stable operation there is one im-
portant point that must always be re.
membkered in the design of a power
amplifier, in fact, any stage of a
transmitter.

Refer to Fig. 6 and notice how it has
been drawn. All of the earthy returns
are taken to a common point, which is
the mid tap in the filament circuit.
When building this stage connect the
two condensers and two resistances
directly across the filament terminals
on the valveholder. Arrange for a
common earthing point close to the
centre of the two resistors and take to
this the earthy sides of all condensers,
etc.

Assuming there are several stages in
the transmitter, this system should be
emploved throughout, and when the
equipment has been completed the
various earth points can be connected
together by a heavy gauge wire. The
system of anode neutralising is very
well-known amongst amateurs, but for
some reason or other, the grid neutral-
ised circuit, as shown in Fig. 7 is rarely
employed. This type of circuit closely
follows the anode neutralising arrange-
ment except that the neutralising volt-
age is obtained from an input coil and
then fed to the anode of the valve. Tt
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will be noticed that with this type of
circuit the grid coupling condenser is
large in comparison with the valve and
neutralising condenser capacities in the
average circuit. But this, to my way of
thinking, is rather an advantage, for it
allows for more simple and accurate
adjustment.

The main advantage of grid neutral-
ising is that the whole of the anode coil
in a single ended circuit is in use, so
giving higher efficiency. With znode

000000

Fig. 7. A grid neutralised cirenit of this #ind is
very effective, while the tuned circuit permits of easy
conpling to the previous stage.

neutralising only half the anode coil is
in use, so greatly reducing the imped-
ance.

THE

RECEIVER DESIGN

The JUNE issue of the T. & R. BULLETIN
contains important articles dealing with
the Design and Construction of Receivers
suitable for ultra-high frequency operation.

In the same issue appear contributions from
leading amateurs on such widely different
subjects as Television, Home-Made Recorder,
Low Power Transmitters, Windom Aerials,
Lower Atmosphere lonisation, 56 Mc. Relay
Tests.

The regular features include Uncle Tom’s
masterpiece: “Soliloquies from the Shack.”

Monthly Commentary of DX Conditions.
The 28 and 56 Mc. Bands.
District and Empire Notes.

Write to-day for a copy of the current issue |/-
(post free). Full membership details will be
enclosed.

The Secretary :

RADIO SOGIETY OF GREAT BRITAIN

53, VICTORIA STREET, LONDON,

TELEVISION SOCIETY

President : Slr AMBROSE FLEMING, M.A,, D.Sc., F.R.S.

Founded in 1927 for the furtherance of Study and Research in Television and
allied Photo-electric Problems.

Ordinary Fellows are elected on a Certificate of Recommandation
signed by Two Ordinary Fellows, the Proposer certifying his personal
knowledge of the Candidate. The Admission Fee for Fellows is half-a-
guines, payable at the time of election, the Annual Subscription is £1,
payable on election, and subsequently in advance on lanuary Ist in each
year, but the Annual Subscription may be compounded at any time by
the payment of Ten Guineas.
Any person over 21, 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 Committea.
For Associate Members the Entrance Fee is 5/-, payable at the time of
election, with Annual Subscription |5/, payable in advance on January Ist
in each year.

Student Members.—The Council has arranged for the entrance of
persons under the age of 2| as Student Members, with Entrance Fee 2/6
and Annual Subscription 10/-, payable as above.

The Ordinary Meetings are held in London on the d 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 Summar
Meeting is usuaily held, and affords Members the opportunity of in-
specting laboratories, works, etc. A Research Committee and the
preparation of An Index of Current Literature are active branches
of the Society's work.

The Journal of the Television Society

is published three times a year. All members are entitled
to a copy; and it is also sold to Non-Members, at an
annual subscription of |5/- post free.

Forms of proposal for Membership, and further information

regarding the Society, may be obtained on application to the

General Secretary, J. J. Denton, 25, Lisbume Road, Hampstead,
London, N.W.3.
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SURPLUS  TELEVISION"APPARATUS

AND

PETROL ELECTRIC GENERATING PLANTS

The generating plants are available with AC or DC out-

puts, suitable for cperating amplifiers, radios, etc;

whilst they have undoubted advantages over a rotary

converter and batteries, where a large ontput is required
for PA work.

The JANETTE ROTARY CONVERTER

These machines are in use throughout the world,

and possess an unrivalled reputation for reliability

and efficiency. We have practically every normal

type in stock, with inputs from 32 volts upwards.

They are available with all-wave filter, suitable for

operating a radio receiver from 5 metres upwards.
Sole Distributor :

CHAS. F. WARD #-Frgpom g Lonpon e

FOYLES

BOOKSELLERS TO THE WORLD
Stock of nearly three million new and second-
hand volumes. Catalogues free on mentioning
your interests.
119-125 Charing Cross Rd., London,
Tdephone: Gerrard 5660(12 lines)

w.C.2.

International Dx’ers Alliance

The London Chapter of this Society
are now publishing a journal entitled
“Ama-Touring.”” which is supplied free
to members. No less than five contests
are now open to British members, for
which trophies and awards are being
donated. The London Chapter, which
has three transmitting members, holds
informal monthly meetings at Chequers
Restaurant, Essex Street, Strand, de-
tails of which can be obtained from the
Secretary, Mr. J. Knight (2AA), 6 Fleet-:
wood Street, N.16.,

"CHASSIS ASSEMBLIES with Condensers

MIRROR DRUM CASTINGS, ¢” dia., 3/6 post.

I.F. VISION TRANSFORMERS, 3/3, post.

S.W, CHASSIS for 5 valves, 2/6, post.

CHASSIS for Power Pack, etc., 2/6, post.

CONDENSERS, S .W.I5, Microdenser, 2/9, post.

LO?/?SPEAKERS P.M. and Mains Energised,

and
Resistances, suitable for Reconstruction, from 3/6.

MAHOGANY CABINETS, new 10/~ each, carriage
forward.

LIQUID AIR DEWAR FLASK, 40 x 7cms., 20/

Send us your requirements. Callers can select at

own prices. High definition apparatus, Light Cells,

etc., always in stock.

H. E. SANDERS & CO,,4, GRAY'SINN ROAD,

LONDON, W.C.I, Phone : Chancery 8778.

INDEX TO ADVERTISERS
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MISCELLANEOUS
ADVERTISEMENTS

The charge for advertisements in these

columns is 1z words or less 2/-, and 2d. for

every additional word. All advertisements
must be accompanied by remittance. Cheques
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed,
and should reach this office not later than the
15th of the month previous to date of issue.

MEASURING INSTRUMENTS ON LOAN. In
response to numerous requests we would remind
experimenters of our Loan Service of Measuring In-
struments such as Wheatstone Bridges, Meggers,
Standard Resistances, Sub-standard Condensers etc.,
at very low rates. Send us your requirements : H. E,
Sanders & Co., 4, Grays Inn Road, London, W.C.1.
‘Phone : Chancery, 8778.

FOR SALE--North London District. 8o-watt C.W.
25 watt phone rack built enclosed transmitter for 7 &
1, Mc. W.A.C. Complete with modulator, micro-
phone and Bug key £25. Hire purchase if required.
View after 7 p.m. DBox 12.

FOR SALE—Rotary convertor 230 volts D.C. to
230 volts A.C. Output 83 watts. Complete with
smoothing arrangements £3. Box X z5.

PATENT AND TRADE
MARK AGENTS

GEE & CO. (Estab. 1 05) patents and trade marks
throughout the world ( Gee, Mem R.S.G.B,,
AM.I.LR.E.,, etc.), s1- 52, Chancery Lane, London,
W.C.2 (2 doors from Government Patent Office.)
'Phoune : Holborn 4547 (2 lines). Handbook free.

KINGS PATENT AGENCY LTD. (B. T. King,
Patent Agent) 146a, Queen Victoria Street, London,
E.C.4&. ADVICE, Handbook and Comuluﬁom free
Phone City 6161.

Tottenham Short-Wave Club

This Society has recently celebrated
its second anniversary and the newly-
elected president is Mr. Batt.

The Society has arranged a pro-
gramme of field days during the
summer, while there will be a special
s-metre section. Club meetings are
well attended and lectures with prac-
tical experlments in transmittings are
being given by the secretary. Full
information as to fees and meetings,
etc., can be obtained from the Hon.
Sec., 57 Pembury Road, Bruce Grove,
Tottenham, N.17.

o

s. d.

Latest work by Frank Jones (Author of Jones

A NEW COURSE' OF INSTRUCTION,

Wae have pleasure in announcing that our new * Television » Course
has met with remarkable success. The enormous demand for the
Course has shown, beyond any shadow of doubt, that it fills that long-
felc need which we anticipated when we went to such trouble and
expense in its preparation.

Wa shall be happy to send full details of this special ** Television **
Course on request. Particulars are also available of other Courses
in all branches of Wireless, Television, Talking Picture Engineering,
etc., and of the easiest way in which to prepare for the A.M.LE.E.,
AMILW.T.,, A.M.LR.E., etc., Examinations.

We teach by correspondence, and guarantee * NO
PASS—NO FEE.” Our Technical Consultant is
Professor A, M. Low.
Send for full particulars to-day. Free and without obligation.

THE® BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE,
LONDON, W.I.

H]]

Radio Handbook) ... .. 33
Radio Amateur. Newcomer 10

. Jones Radio Handbook (You can’t afford to
be without this one) .66

«Antenna Handbooks.” Full of hot dope
on antennas that bring resuits ... ..26
Radio Maps of the World (A.R.R.L.) .50
Log Books (A.R.R.L) .. .. 18

Hints and Kinks (A.R. R. L) “This book is a
time and money saver ... .. 26

All the above post free.

Kinfauns Road, Goodmayes, Essex.
Dept. “T.”
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