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Cried a wireless enthusiast from Brighton,

“* This constructional fact you can bite on ;
When doing your wiring

You'll find it less tiring

and much better, too—with FLUXITE on !”

See that FLUXITE is always by you—in the house—garage—work-
shop—whaeraver 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
Leaflet on CASE-HARDENING STEEL and TEMPERING TOOLS

with FLUXITE.

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

THE FLUNITE GUN

is always ready to put Fluxite on
the soldering job instantly. A
little pressure placas the right
quantity on the right spot and
one charging - lasts for ages.

Price 1/6.

ALL MECHANICS ¥

HAVE

FLUXITE

IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. T.V.), DRAGON WORKS, BERMONDSEY: ST, SE.

DATED TODAY

Use the “ LAB”’ Volume Control, the
latest product of its type, the outcome

of intensive research. Precision built.
Will never develop faults,

LOGARITHMIC or LINEAR TYPES.
All values from 2,500 ohms to z megohms.

LAB

VOLUME
c ONTR o L Fromde:’llrs'radio

RADIO RESISTOR Co. Ltd.,1Golden Sq.,London,W. i

Less Switch....3/-
With Switch..3/6

With Double
Pole Switch....5/-

| COMPONENTS & ACCESSORIES
SPECIALLY DESIGNED TO WITH-
STAND HIGH VOLTAGES

For some time now there has been a tendency towards

higher voltages, emphasised by the advent of television.

High potentials call for care in design on such points

as creepage distances and breakdown to earth. Ordin-

ary connectors cannot be used—first, because they are

rarely safe, and, secondly, it is impracticable to load
them with high tension cable.

TERMINAL MOUNT .
Re-designed to increase creepage distances and is now safe up to
7,000 volts. Originally designed tor ** B ™ type insulated terminals,
but takes two of any make. No. 1039..... Price each 6d.

/o)

¢ STAND-OFF " LOW LOSS INSULATORS
For higb frequencies and/or high voltages, as support or as a terminal.
No. 1292, 2 in., 10,000 volts Price 2f-
No. 1277, 1 in., 5,000 volts Price 1/6
i No. 1296, Bushing 2,000 volts Price 2-

VALVE HOLDER. High Voltage (11,000 volts)
Specially designed for rectifier valve supplying H.T. to C.R. tube

Extra long
Price 1f--

in television receivers. Also used for time base tubes.
creepage distances. No. 352/5

HIGH TENSION
SHROUDED PLUG
AND SOCKET

Suitable for television and similar purposes. Spout
entry accommodates H.T. cable. Can be handled
with perfect safety while carrying 6,000 volts.
No. 353 Price 4/6

TELEVISION
COUPLING-

Safe up to 2,500 volts, three-pin,
each part adequately shrouded.
Many applications. " No. 1285
Price complete ... 49

TWIN SAFETY FUSEHOLDERS AND FUSED
MAINS INPUT CONNECTORS
In general appearance these are unaltered, but'they have been
modified so that the breakdown to metal chassis is 2,500 volts.
No. 1033, Twin Safety Fuseholder i
No. 1114, Fused Mains Input Connector

** Radio and Electrical Accessories,” 150 illustrations, 75 blue-

¢ Send 38d.
Free literature also available on request.

BELLING-

prints of curves, diagrams and constructional details.
for a copy, post free.

LEE |
FOR EVERY RADIO CONNECTION

o

Belling & Lee Ltd,,

Enfield, Middlesex.
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MANY A GOOD RECEIVER comes into a service SIMPLE BUT GOOD apparatos for this purpose is
readily available. We refer to the neat little 15/~ gadget

department requiring no more attention than a touch of illustrated below. It has no batteries. It is small enough to

a screwdriver to the L.F. trimmers. The owner, not posses- go into a good sized pocket. It generates modulated H.F.
sing a modulated test oscillator, has given it up in despair signals at the exact frequency to which it is factory-set.
after hours of knob twiddling enlivened by the porcine WRITE FOR THE INSTRUCTION
squeals of second-channel whistles. LEAFLETS—AND THE CATALOGUE
MOST OF THE GAIN in a superhet comes from the )

. e e . Three types are available. All
Intermediate Frequency amplification. That is what I.F. work on the principle of neon tubes
stages are for. If they do not function correctly, all sorts connected as relaxation oscillators.
of troubles arise, from morse backgrounds to sheer lack of V.T.17 is ;ccurately /tuned to the

P t . popular I.F. of 465 kc/s.

Punch. These are often blamed on. perfectly innocent com VT 20 gomerates 110 kcls signals
ponents, with attendant waste of time, money and temper. and is invaluable for re-aligning
One of the commonest of faults in the LF. stages lies, not in e‘izri{iezrltypes of superhet, Iy fixed

. Pl . .. puts out accurately fixe
broken wires, corroded joints, O:C. resistors or condensers signals at 200, 333, 350, 500 and
and the like, but in simple non-alignment, or even complete 1.000 metres, for ganging R.F.
mis-tuning, of the primaries and secondaries of the I.F. tunedcircuitsof superhetreceivers.
Transformers. PRICE l 5/_ EACH

IT IS ASTONISHING how often men will spend an

extravagant amount of time and money over testing every-
thing except the alignment of the L.F. tuned circuits, It may
be due to lack of knowledge, but quite often it is due to hesi-
tation about keeping apparatus on hand, possibly on account R A D l 0 C 0 M P 0 N E N T S
of expense, for the purpose of lining up. There is no real need . COUpoNIEES S B S
To Messrs. A. F. Bulgin & Co., Ltd., Abbey Road,

\ { |

for this hesitation. It is certainly not justified in these days I Barking, Essex. . : ) i
o Please send, post free, a copy of your new (20-page

when two out of every three receivers employ the superhet | Fully illustrated Ca:aloguepyNo.yI57, for whlghgl |

|  enclose 3d. stamps. :

|

|

principle of reception, and on standardised intermediate fre- .
quencies at that in the great majority of cases. The serious ADDRESS ...
e i i i ought to kee

xperimenter, and certainly the service man, oug p | puEse Ui it 1
a form of oscillator by him if he can possibly afford to do so. | e,

W ray ANNOUNCING THE NEW 1938
v “Imperial” Twin
oﬁ  Chassis All-Wave
/. Receiver

WE are proud to bring before
the Radio public the latest
I5-valve All-Wave Radio Receiver.

‘In past years our products have
set an extremely
high standard of effi-
ciency, but this latest
model is far In ad-
vance of previous
designs, The beauty
of its reproduction
NATURAL, in every
sense of the word—
its super-sensitivity
has astounded many
of the leading Radio
critics. lts station
getting capabilities
are unsurpassed.
‘London—New York
—Java—Melbourne
—alldhave l?‘een re-
celve: wi equa
strength and clarity. IT [S THE ONLY RECEIVER ON THE MARKET COVERING SO WIDE A WAVEtRANc:'SEI
Before ordering that new Radio, compare your choice with the new ‘ Imperial '’ All-Wave Recelver. We invite you
to call for a demonstration, neither shall we press you to do so. We shall leave it to the performance of the receiver
to ‘convince you of its merits. Can we say more ! Write, telephone or call for our lllustrated Art Catalogue
giving full- details of this outstanding Set.

Separate = '
- .

Tuning Chassis L !

Giant 12-inch
Theatre Sonic
Loudspeaker

Power Pack
and Reproducer

York Console Model,

DEMONSTRATIONS MIDWEST

DAILY AT OUR SHOWROOMS RADIO (MANUFACTURING) CO. LTD.,
' OPEN 9-8, EXCEPT TUESDAY 9-6 16, OLD TOWN, CLAPHAM, LONDON, S.W.4.
PLEASE MENTION TELEVISION ON YOUR LETTERS. TELEPHONE : MACAULAY 5005
641
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TELEVISION DEVELOPMENTS

A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION

The Ediswan Type 12H 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 - - - 300

In ELECTRONICS ', Mr, Wilder of the International SenSit‘VItY (mm/V) ] ] SSO/V*

Union Radio Cc;rpora:ion of America, says Peak-Peak M°dU|3ti"g Volts - 15
S

anywhere’’, List Price £15.15.0

ENTIRELY BRITISH MADE

EDISWAN

RADIO VALVES

Py
‘THE EDISON SWAN ELECTRIC CO. LTD. ﬁ!‘llj? 155 CHARING CROSS RD., LONDON, W.C2
s

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

for Television Scanning
circuits.
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COMMENT OF THE MONTH
The Problem of the Cheap Recerver

N the early part of this year we went to some.pains to ascertain the

factors which were preventing the average amateur from building his
own television set. These factors, it was soon proved, were cost and
complication.

At the time it did not appear that either of these could be reduced to
any great extent, but it was decided to explore every possibility, and in
carrying out a large number of tests and experiments we were fortunate
in securing the collaboration of Mr, S. West.

It was evident that from the home-construction point of view only stan-
dard components and valves must be employed and that the actual con-
struction of the complete equipment must be no more difficult than the
average mains receiver. Also it was appreciated that the receiver should
be ‘¢ elastic,”’ or in other words that without any fundamental alteration
it should be suitable for reception beyond the ordinary service area or,
with a little modification, for purely local reception,

With these objects in view several experimental receivers were built and
from the experience obtained a final design evolved and detailed [informa-
tion on its construction was commenced in the preceding issue of this
journal. This receiver in its original form has a range of approximately
65 miles and employs a ro-in. cathode-ray tube, and gives very fine results.
For more local reception the cost can be reduced by using.a fewer number
of stages in the receiver.

The cost of a television receiver depends primarily upon picture size,
and a little explanation will make it clear why this is the case. The com-
plete televisor consists of a number of units—the vision receiver, the time
bases, the power supplies, and the cathode- -ray tube. Whatever the size
of picture desired the vision receiver remains the same and its only
modification would be for long-distance or local reception. With a smaller
tube, however, it is possible to effect economies in several ways. Con-
siderable saving can be effected in the power supply units, as lower soltages
are employed, which means cheaper transformers and condensers. Econo-
mies can also be effected in the time bases by the cmployment of special
design and finally, of course, the cathode-ray tube is much cheaper.

So great a saving is possible that the cost of the complete receiver, when

. using a small tube, is half that of the normal arrangement and therefore

not greatly in excess of an ordinary wireless set.

The same vision unit as described last month is used, for as has been
mentioned earlier, the vision unit is fundamental, whatever size of tube is
used, and readers may be assured, therefore, that in building this they
have the nucleus of a televisor capable of producing pictures from 1 in.
to 12 in.

An article by Mr. S. West explaining some of the technical considera-
tions in the employment of a small tube appears on page 657.

Alteration of publishing‘date

"Will readers kindly note that in future “,Television
and Short-wave Worl,

* will be published. on the first day of each month.
1643
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LOW COST THREE
RANGES
SIMPLE UNIT
CONSTRUC- AMPLE
e RESERVE OF
— POWER
STANDARD
COMPO- NOVEL SYN-
NENTS CHRONISING

THE NEW TELEVISOR
FOR EASY HOME CONSTRUCTION

Designed by S. West

PART II.—REDUCING THE NUMBER OF STAGES FOR LOCAL

AND MEDIUM DISTANCE RECEPTION :: THE TIME BASE,

THE CATHODE-RAY TUBE NETWORK AND THE RECEIVER
POWER PACK

The first part of this article was published last month (October) and it described the construction of the vision receiver
which, together with the time base, receiver and tube power packs comprise the complete vision equipment. In this issue
details of the time base, tube network and receiver power pack are given. The final unit, the tube power pack, will be
described next month.

This televisor is the result of several months experimental work in the provision of a suitable design for amateur con-
struction. Cost is low, all components and valves are standard and readily obtainable and the unit construction is so
simple that it is virtually impossible to go wrong.

It is designed to be suitable for three ranges—65 miles, 35 miles and 20 miles according to the number of vision-fre-
quency stages incorporated. Either a 10 in. or 7 in, cathode-ray tube can be employed.

The construection is just as simple as any ordinary wireless set and requires no special knowledge. Lining up is of the
simplest character and the time bases are very simple to adjust. The amateur constructor can have every confidence in
his ability to build the receiver and get excellent pictures immediately.

ELEVISION to a large extent follows conven- With a vision receiver, the actual transmitted scene,
Ttional radio practice. Amateurs who have had or perhaps more correctly, the synchronising pulses
experience in tuning and adjusting normal broad- accompanying the scene, can be heard. The actual
cast receivers will have no difficulty whatever in adjust- receiving section of the complete outfit can, therefore,
ing a vision receiver, though certain additional techni- be adjusted, more or less accurately, by listening to the
que is ordinarily required because of the need for in- signal with headphones or a fairly sensitive loud-
clusion in a complete vision receiver of the time base, speaker. If this signal, however, is applied to the C.R.
which is a departure from ordinary radio practice. tube, the chances of a picture resolving are extremely
With a normal sound receiver we get noises that, remote, the reason being that the time bases are not
even in the worst cases, have something recognisable operating at their respective correct frequencies.
about them and it is a relatively simple matter to com- Adjustment of a time base of the usual type is out-
plete the tuning while aurally observing the effect of side the knowledge of the home constructor. He has
each adjustment. not previously handled anything that is similar to it.

644
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CIRCUIT OF THE VISION RECEIVER FOR LOCAL RECEPTION
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{

This diagram shows the circuit of the vision receiver modified for local reception.

If it is compared with the circuit given last month it will be

seen that two vision-frequency stages have been cut out. The two stages removed are shown below and from these and the key letters X, Y, Z it
will be clear that the removal of either one or two stages according to the distance at which it is wished to use the receiver (20 miles one vision

frequency stage, 35 miles two stages and 65 miles three stages, is quite a simple matter and does not affect the design in any way.

It is suggested

that no alteration be made to the actual chassis in the event of using a fewer number of stages as the saving that would be effected is trivial.

It has been observed by the writer that with previous
home-constructed vision receivers, the novice experi-
ences his greatest difficulty with the initial adjustments
required to the time base.

[The reason for this is simply that he has a large
number of controls to manipulate. These controls are
all more or less interdependent and he is able to get
such a large variety of combinations, that the correct
adjustment becomes elusive and until he gets some-
thing resembling the transmitted picture, he is literally
groping blindly.

It is not an easy matter to give operating instructions
for a time base. If a normal time base employing a
Thyratron relay to generate the saw tooth oscillations
is considered, the controls are: Relay bias, charging
resistance, paraphase tappmg resistance, synchronising
feed and picture shift, i.e., there are five controls and
this is for one base only, either frame or line. There
are thus twice this number of controls for the complete
tine base.

In giving adjustment instructions for this type of
base, initially the picture shift and perhaps the para-
phase feed controls may be ignored. We still have,
however, six controls to adjust.

It is usual to specify the approximate size to which
the raster is to be adjusted. Then a description of the
effects when the correct adjustment is approached are
detailed. It is not at all easy to describe these cffects.
Furthermore, they are too transitory to photograph.
Obviously some simpler arrangement is very desirable.

Now a time base can be what is termed ‘* Self run-
ning,”’ i.e., one in which the voltages are generated at
approximately the correct frequency. Accurate con-
trol js maintained by the transmitted synchronising
pulses. Or it can be what is termed a driven or distant
controlled time base, that is, the operation is entirely
controlled by the transmifter.

645

This diagram shows
the two stages re-
moved and it will
be apparent that the
procedure is the same
for either one or two.
The key letters X,
Y, Z indicate the
original connections

STAGE 1

STAGE 114

Each type have thelr respective advantdges In
general it may be said that the first, which is almost
exclusively used in most contemporary designs, is more
stable with a fluctuating signal and when :nterference
is present. The second has the advantage of adjusting
itself when the synchronising pulses are applied.

A combination of the two principles would seem the
ideal.

The method employed in the vision receiver unit to
separate the synchronising pulses gives a pulse free of
picture content and of constant amplitude.* For this
reason it is possible to use a time base that is, as has

* A New Synchromﬂmg Control System. Paul D. Tyers, page 609, October
issue of Television and Short-Wave World.
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BUILDING THE TIME BASE

This photograph shows the front of the time base and the tube mount.
A detailed drawing showing the wiring is given on the opposite page.

been suggested above, the ideal, i.e., a combination of
the two systems described.

Full constructional details of this time base #re given
here. Its adjustment is extremely simple. Actually,
there is only one control, incorrect adjustment of which
will destroy the recognisability of the picture.  With
this control correctly set, an extremely simple task, as
it is only necessary to watch the screen and rotate the
control until the picture appears, the remaining controls
can be finely adjusted so that the picture is of the cor-
rect size and proportions.

TC, Co
Riz
GRID OF FRAME (recay
Ri3 (VALVE)
R, ]
-
Ry Rig. Cio
E o GRID OF LINE (ReiAY

? ’e) vA\_VE)

The circuit of the synchronising pulse application network.

The question of proportions of a television picture is
rather important. If the voltages fed to the deflector
plates of the C.R. tube are not sensibly symmetrical,
form distortion often occurs.

This type of distortion is not to be confused with
that occurring' when the height/width of the picture is
incorrect. When this is so, the distortion applies to
all parts of the picture. Figures are either tall and
elongated, or squat and broad.

With non-symmetrical deflecting voliages, this dis-
tortion is restricted to a part of the picture. One form
of it is for features to be elongated towards the top
of the picture, exaggerating hair and brow.

In general it may be assumed that if opposite sides
of the raster are parallel, the deflector plates’ voltages
are balanced. The method of correctly adjusting the
controls to ensure an. optimum picture will be fully
dealt with in the operating instructions.

If the photographs of the time base are studied, it
will be seen that the assembly takes the form of a com-
plete self-contained unit, that also includes the C.R.

v, SCREWED TO CHASSIS
BRACKET , FORMING EARTH

BRACKET
an REAR
PANEL .

THROUGH PANEL
The synchronising pulse application network panel.

tube electrode potentials network, tube base and sup-
port. This method of assembly permits short connect-
ing leads. Also as the high-voltage potential divider
is enclosed, possibilities of unpleasant accidental con-
tact are eliminated. It will be observed that the neces-
sary controls are grouped accessibly around the end
of the tube.

The theoretical circuit of the time base is shown on
page 648, and it will be seen that the number of com-
ponents is minimal. [The charging resistances in the
anodes of the type T.31 relays are fixed. Correct
operating speeds are approximated with the variable

A plan view of the time base and tube mount with the top removed.
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THE TIME BASE WIRING

TR T

ivsenuwwwaR:

BASEBOARD

s

S

b S
’Rt.u“T«-

This drawing shows the front assembly and wiring of the time base and tube mount.

bias controls of these two valves. Picture size is, with
certain reservations, controlled by the resistances R8
and Rz3.

A large number of valves have been tried and no
troubles at all have been experienced owing to this sim-
plification. ‘There is a remote possibility, however,
that the characteristics of a relay may differ largely
from the average. In this case it is a simple matter to
increase or decrease slightly the resistance R3. It is
not considered, however, that this eventuality will arise,
as the large number of valves used in tests may be said
to be representative of any normally purchased.

It may be mentioned here that the picture size is

647

inversely proportional to the C.R. tube’s third anode
volts. Itis well, therefore, to ascertain that this voltage
is correct before attributing any difficulty in securing
the correct picture size to a fault in the time base.

The synchronising pulse application network is shown
on page 646. :

Considerable latitude is permissible here and for this
reason the unit is not actually incorporated in the time
base proper. At the outset, in the interests of economy,
the potentiometer R1 may be replaced by two fixed
resistances proportioned R/5R with R approximately
5,000 ohms.

The potentiometer is, however, invaluable for impart-



T2LEYISION

AND
SHORT-WAVE WORLD

NOVEMBER, [937

BASE

MORE ABOUT THE TIME

= =

reo vo DX2

TOFILNWENk
.OF V4. Vs, v

THROUGH HOLE
To smaLL PaneL SL

oy2

\ & /7
THROUGH To
SMALL. PANEL

Assembly of components and wiring of left- and right-hand sides of time base chassis.

ing a fine control to the line base.
desirable when interference is heavy.

Liberties may be taken with the frame pulse feed
network as this is not at all sensitive.

The circuit of the tube electrode potentials network
shows that a shift voltage for correctly centring the
picture is derived from the 3rd anode end of this net-
work. The total series resistance of the network

It is-in any case

potentiometer network from which the picture shift
potentials are derived. The total resistance of this

1

o.2 megohms = Rz. The available

A+ 4+ R

shift potential thus =

1

— x E, where E = full
R, + R,

tube H.T. volts = 4,000 volts.

DX2

The theoretical circuit of the time bases.
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THE TUBE ELECTRODES POTENTIALS NETWORK

PaxoLiN
PANELS

FIXED ON
~ BRACKETS

This drawing gives the con-
structional details of the time
base chassis. Sheet aluminium
is used with a wooden dividing
partition on which the tube
holder is mounted.

o
o
; 2/
THESE HOLES
I MUST REGISTER,
{ MEASUREMENTS ONLY
| APPROXIMATE. o
ALL FLANGES
whlo e
A s P
3/5 2 ———d
5 aRAcKaTE;kS\F: \
==, OTH WEIZ
2/2. > N 55 \S

There is, therefore, a voltage available for centring
the picture of 155 volts approximately or half this volt-
age each side of the 3rd anode. This voltage has
proved adequate in all cases.

HT.@— 2 gy oy2 oxi
+4ooo.\:l. ﬁ? T

O A3
R3g
R3e
F
R37 B ocus CAZ
R3g
L OAl
Rss% B
CA‘rHooot—:
Rtof o
cZoT .
BRILLIANCE
4 R4 3« R — —O0GriD
H,‘[@.L—i C2|'|'_o M

The theoretical circuit of the cathode-ray tube resistance network.

B
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It is permissible to ignore any current taken by the
tube electrodes in calculations such as those above as
these currents are of a very small order.

Due to the characteristics of individual C.R. tubes
varying, it may not be possible to focus the tube cor-
rectly when using the specified network. Correct focus.
of the tube is achieved when it is possible plainly to
see each line composing the raster.

Ia this event the value of R38 may be slightly varied.
Correct focus is important, otherwise definition suffers.
The cases of the condensers Cig and Czo must not be
allowed to come into contact with the chassis, each
other, or anv earthed point., If the constructional direc-
tions are adhered to this condition is fulfilled.

The protecting cover of the C.R. tube base may be
left off as there is no possibility of accidental contact
with its terminals. This facilitates connection of the
X and Y plates through their high resistances to the
3rd anode by the simple expedient of fitting them to
the base terminals. The diagram makes this clear.
They are the resistances R31 and R3z.

It is advisable to use heavy rubber covered cable to
the tube heater and cathode. Similar cable must be
used for the high voltage (4,000 volts) negative lead to
the unit. Elsewhere the insulation of good quality,
slide-back wire will be adequate.

For the C.R, tube heater and H.T, supply a Bulgin
6-way high-voltage plug and socket is used. The time
base power is supplied via a 5-way Bryce block. This
makes it impossible to confuse the supplies. At the
same time it ensures ease of connection between units.
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WIRING THE TUBE H.T. SUPPLY

This photograph shows the complete vision receiver power pack.

Actually the entire vision receiver may be moved and
reconnected in a few moments.

The H.T. voltages to the time base are compara-
tively high and reasonable care should be-taken with
the wiring to avoid short circuits occurring at a later
date. )

Great care must be taken with the disposition of the

Having switched on, turn this control clockwise until
the raster is just visible. If this control does not affect
the raster illumination and it is very brilliant, switch
off at once and check the connections. Particularly
examine the resistance R42. If everything is in order
it should be possible completely to extinguish the raster
when Rg4r1 is turned full anti-clockwise.

If the raster is small in size it is advisable to open it
up with the controls R4, R8, Rz20, Rz3, in order to
spread the electron bombardment evenly over the
screen.

It is well to cultivate the habit of turning the raster
out before switching off and to turn it up to the re-
quired brilliance after switching on.

It should not be thought that because these precau-
tions are described at some length, the use of a C.R.
tube is in any way hazardous. On the contrary, it is a
very simple piece of apparatus to use.

Few constructors have, however, had previous ex-
perience of C.R. tubes and these few notes will doubt-
less prove of some assistance.

The Receiver

Power Pack

The vision receiver power unit is so straightforward
that very little description is required.

Receiver Conneering LNk

The

-

circuit of the vision

N
<
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&
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receiver power pack.
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wiring and components comprising the tube H.T. net-
work. The voltages necessary can leap quite large
gaps, particularly when dust has accuniulated, thereby
encouraging the break over by providing a low resist-
ance path.

It is, perhaps, as well to repeat thc warning so often
given, regarding the high voltages used in vision
equipment,

Under no circumstances must adjustments be made
to the interior of the chassis with the supply on. It is
advisable also to ensure that condensers are not hold-
ing a charge.

If these simple rules are adhered to theré is no danger
whatever.

If tests of the unit are made before the final operat-
ing instructions are given, observation of the following
precautions will avoid possible damage to the C.R.
tube.

The resistance R41 is turned anti-clochwise to the
extent of its travel.

Photograph showing the underside of the vision receiver power_pack.
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The components are assembled on an aluminium
chassis. The drawings make their disposition clear
and also give all chassis dimensions.

An indirectly-heated rectifying valve is employed, as
this permits the heaters of the various valves in the
vision receiver to attain their correct operating tem-
perature before the H.T. voltage is applied.

No fuses are fitted as the time base and C.R, tube
power pack will include these.

Mains connection is made with a Belling-l.ee con-
nector. A Clix selector board permits the transformer
primary to be regulated to suit any mains voltages
between 200-250 volts.

The heaters and H.T. voltages are supplied via a
Belling-Lee 3-way plug and socket. It will be seen
that no separate earth lead is used, for as one side of
the heaters is connected to the chassis, this is unnec-
essary. Care must, of course, be taken to connect the
heaters to the correct plug terminals. ‘The transformer
is fitted with an electrostatically screened primary.

The power unit is capable of delivering approximately
300 volts at 100 milliamps., with 4 volts at i1 amps.
for the heaters.

Its compact dimensions are well in keeping with the
rest of the design and make for easy assembly as the
transformer and choke leads are sufficiently long to be
used as the larger part of the wiring.

The arrangements for making the various connec-
tions have been considered with a view to avoiding con-
fusion, also to render it extremely simple to intercon-
nect the various units comprising the complete

Drawings showing the component assembly and wiring of the
assembly. upper and underside of the vision receiver power pack,

LIST OF COMPONENTS, VALUES AND MAKES, - FOR TIME BASE
AND TUBE HIGH-VOLTAGE SUPPLY NETWORK

RESISTANCES. R1o 1 megohm (% watt) (Erie) Rz21 5,000 ohms Pot. (Reliance) R33 1 megohm (} watt) (Erie)

R1I 100,000 ohms (2 watt) {Erie) Rzz 1.5 megohms (} watt) (Erie) R34 2 megohms (1 watt) (Erie)
R1 50,000 ohms Pot. (Reliance} R12 30,000 ohms (} wattg sErie) Rz23 0.5 megohm Pot. {Reliance) R35 1 megohm (r watt) (Erie)
Rz 150,000 ohms (# watt) (Erie) R13 20,000 ohms (4 watt) (Erie) R25 200,000 ohms (2 watt) (Erie) R36 0.5 megohm (1 watt) (Erie)
R3 1 megohm (2 wat? {Erie) R14 1,500 Ohms é& watt sErie)' R26 o.5 megohm Pot. (Reliance) R37 o.5 megohm Pot, (Reliance)
R4 50,000 ohms Pot. (Reliance) R15 1,000 ohms (1 watt} (Erie) R27 1 megohm (} watt) (Erie} R38 0.5 megohm (1 watt) (Erie)
R5 2,000 ohms (4 watt) (Erie) R16 1 megohm (2 watt) (Erie) R28 0.5 megohm §1 watt) (Erie) R39 0.35 megohm (1 watt) (Erie)
R6 1 megohm (} watt) {Erie) R17 0.5 megohm (2 watt) (Ere) R2g 0.5 megohm (1 watt )(Erie) R40 0.1 megohm (1 watt) (Erie)
R7 75,000 ohms (2 watt) (Erie) R18 1 megohm (} watt) (Erie) R30 0.5 megohm Pot. (Reliance) R41 0.1 megohm Pot. (Reliance)
R8 20,000 ohms Pot. (Reliance) R1g 200,000 ohms (2 watt) {Erie) R31 1 megohm ?; watt) (Erie; R42 (1 megohm (1 watt) (Erie)
Rg 5,000 ohms (1 watt) (Erie) R20 5,000 ochms {1 watt) (Erie) R32 1 megohm (} watt) (Erie
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CONDENSERS.

o.001 mfd. type 760 (Dubilier)
50 mfds. 12 v. type 40z (Dubilier)
0.001 type 620 (Dubilier)
0.001 type 620 (Dubilier)
0.005 type 620 (Dubilier)
0.005 type 620 (Dubilier)
20 mfds. 50 v. type 402 {Dubilier})
0.005-mfd. type 620 (Dubilier)
9 o.1r mfd. type type 4423/S (Dubilier)
Cro 0.003 type 670 (Dubilier)
Cir 50 mfds. 12 v. type 402 (Dubilier)
Crz 0.5 mfd. type 950, 1,000 volt working (Dubilier)
Cr3 0.z mfd. type 950, 1,000 volt working {Dubilier)
C14 o.r mifd. type 950, 1,000 volt working (Dubilier)
C15 o.1 mfd. type 103. T.C.C.
C16 o.1 mfd. type 950, 1,000 volt working (Dubilier)
Cry 50 mfds. 50 v. type 3004 (Dubilier)
Ci18 2z mfds (Dubilier), type BB.
C19 1 mfd. type LEG (Dubilier)

NOVEMBER, 1937

Czo 1 mfd. type LEG (Dubilier)
Cz21 o.r mifd. 4,000 volts working, (T.C.C.}

SUNDRIES.

2—Extension spindles. List No. 1008 (Eddystone)
1—5-way connecting block {Bryce).

2—Insulated valve caps.

3—4B.A. Terminals

1—6-way high voltage connector.

List No. Pgz (Bulgin)
List No. Proo & Proz (Bulgin)

3—Sheets paxolin, 6 ins. x 3 ins., 6 ins. x 4} ins 3} X 3} (Peto-Scott)
Chassis, nuts and bolts, ignition cable, etc. .
6—5-pin chassis mounting valve holders (Belling-Lee)

VALVES FOR TIME BASE

Vi Mazda T31
V2 Mazda AC/P
V3 Mazda AC/P
V4 Mazda T31
V5 Mazda AC/P
V6 Mazda AC/P

LIST OF COMPONENTS, VALUES AND MAKES FOR VISION RECEIVER POWER PACK

1 —Mains Transformer, type 300T /100 200-250 volts Primary

Secs. 300-0-300 at 100 milliamps
2-0-2 at 2.5 amps
4 volts at 11 amps (Sound Sales)

1—Mains connector, List No. 1014 (Belling-Lee)

1—j5-way plug and socket, List No. 1260 (Belling-Lee)
1—Valve holder, List No. 1135 (Belling-Lee)
1—Midget stand-off, List No. 1019 (Eddystone)

1—Smoothing choke 6o henries, 80 milliamps type 60/80T (Sound Sales)

1—8-8 mifd. electrolytic condenser type 9203E {Dubilier)

1—3-way mains selector board (Clix)

VALVE. -
V7 Mullard I1W3 (Rectifier)

NEW OPTICAL METHOD OF

TELEVISION

RECEPTION

A RECENT SCOPHONY DEVELOPMENT

(French Patent—817 994, Scophony Limited and F. Okolicsanyi).

HIS patent describes several

I new methods of television recep-

tion  employing supersonic
waves. Some of these methods dis-
pense entirely with the high-speed
scanner, some with the slow-speed
scanner as well. The common fea-
ture of the various combinations is
that two light relays are placed in the
light path of a light source. The
light passes successively through the
two relays. At least one light con-
trol is of the supersonic type, the
other is either similar or of the Kerr
cell type. Electrically, the one is fed
with the picture current, the other
with the synchronising signals.

In one of the examples the patent
indicates that the light of a constant
light source is modulated in the ortho-
dox way by a Kerr cell. The light
then passes through a liquid cell in
which a quartz crystal generates
supersonic waves. The associated
high-frequency oscillator is sup-
pressed until the saw-toothed syn-
chronising impulses permit the oscil-
lations for a very short time. A wave
group is started from the crystal and
can be made visible on a screen with
the usual interference methods and
with the light modulated by the Kerr
cell. In conjunction with a mechani-

cal slow speed scanner the picture is
then built up. This system is suit-
able for any practical line number,
because the starting of the wave
group is effected without time lag and
in a most direct way, since time bases,
etc., are not necessary.

The electrical connections are inter-
changeable and another example of
receiver design can be demonstrated
by feeding a Kerr cell with the syn-
chronising signals and the supersonic
cell with the picture current. In this
case a kind of supersonic record is
projected from the crystal into the
liquid and if the cell is long enough,
the record will persist for the dura-
tion of a line. The Kerr cell then
stroboscopically projects the picture
cell, flashing each line in turn on the
screen. An increased light efficiency
is obtained if the light source also
flashes synchronously with the Kerr
cell.

We understand that the above sys-
tem is producing practical pictures—
that is, receiving the B.B.C. trans-

The next issue of Television and
Short-wave World will be published
on Wednesday, Dec. 1st.
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missions. It appears to be a third
type of reception, providing a new
method of scanning in addition to the
existing mechanical and electronic
methods. The supersonic cell cannot
be regarded as replacing mechani-
cally moving solid scanners by liquid
ones, since it is not the movement of
liquid which effects the scanning, but
purely the propagation of compres-
sion waves in the liquid. The device
is, therefore, inertialess.

We hope to publish full details of
the scheme, described by the ‘nventor,
Dr. Okolicsanyi, in next month’s
issue of TELEVISION AND SHORT-WAVE
WORLD.

THE INVENTOR OF RADIO

There is still considerable contro-
versy as to who was the inventor of
radio. It is claimed in certain quar-
ters that scientists Hertz, Lodge and
Popoff, discovered the existence of
electric waves many years before
Marconi ever thought about it. Dur-
ing a patent action in America, Judge
Townsend stated, ‘¢ other inventors
venturing forth on the sea of electri-
cal movement met the rising tide of
the Hertzian waves and allowed them
to roll by without appreciating that
this new current was destined to carry
onward the freight and traffic of the
world’s commerce. They noted their
manifestations, suspected their possi-
bilities, disclosed their characteris-
tics and hesitated, fearing the break-
ers ahead, imagining barriers of im-
practicable channels and shifting
sand bars. Marconi daring to hoist
his sails and explore the unknown
current first disclosed the new high-
way.”?
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A NEW IDEA FOR
LARGE-SCREEN PICTURES

DETAILS OF A SUGGESTED SCHEME FOR EMPLOYING THE
CATHODE-RAY TUBE AS A LIGHT VALVE

NE of the disadvantages of the
Ocathode-ray tube 1is that the

*“ effects ’’ which it produces
are confined within a glass vessel
which must be absolutely airtight. If
the cathode beam could be made to
operate in air it is probable that bet-
ter use could be made of it than the
production of fluorescence. Many
suggestions have been made for util-

444444 - vt

though in practice it would form part
of its complete assembly.

In order to make the idea and its
method of working clear it will be
helpful to outline the physical pheno-
mena which it is believed underlie the
principles involved.

It is well known that if two bodies
have their surfaces brought very near
together there is an attractive force

SCREEN

The suggested scheme for the employment of a combination of cathode-ray tube and prism as a light valve

ising the beam in a diiferent manner
with the object of allowing greater
latitude in its use. but although
several of these are ingenious none
as yet appears to have reached the
stage of practical development, if we
exclude optical projection of the
actual light spot which, of course,
entails an intensely bright spot and
certain consequent difficulties in its
production,

An idea to make the beam act as
the control of a light valve is the sub-
ject of a patent* which has been
granted to Marconi’s Wireless Tele-
graph Co., Ltd., L. M. Myers and
E. F. Goodenough. This light valve
is of a new and special type and is
external to the cathode-ray tube,

* Patent No. 466,031,

between them. For example, if two
pieces of glass having optically planar
surfaces be placed with those sur-
faces together a substantial force is
required to pull them apart. Simi-
larly, two pieces of polished mica
when placed together will at once
form optical contact even in air,
while a similar phenomenon is exhi-
bited with liquids—for example, the
adhesion between a mercury surface
and a copper plate.

The generally accepted explanation
of these physical facts is that the
molecules disposed within a sub-
stance are subject to electrostatic
forces of surrounding molecules, the
electrostatic forces within the sub-
stances being so balanced that the
molecules take up a particular dis-
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position characteristic of the sub-
stance. These forces exerted within
a substance are represented by the
term ‘‘ cohesion.’”” At the surface of
a substance, however, the forces
exerted on the molecules are rot in
balance, there being an unbalanced
force such that attraction will occur
between the surface of the substance
and that of another body close there-
to.  This attraction is generally
termed ‘‘ adhesion.’”

Since in accordance with the above
theory the adhesion betwecen two
bodies is due to electric attraction, it
should be possible to neutralise this
attraction, and thereby reduce or can-
cel out adhesmn by suitably charg-
ing electrically one of the bodies. Ex-
periment has shown that adhesion can
be reduced or cancelled out in this
way.

Varying Reflective
Power

The working principle of this sug-
gested valve makes use of the above
fact, namely, adhesion between
bodies may be controlled or varied
electrically. For example, by provid-
ing a large number of minute bodies
in combination with an optically pre-
pared surface of another body, the
positions of the former may be varied
by varying the electrostatic state of
charge and so the optical character-
istics of the combination will be
altered.

It is proposed to employ this phe-
nomenon by causing it to vary the
reflective power of a prism, the ar-
rangement being as shown schemati-
cally by the drawing. A totally re-
flecting prism (a) occupies the large.
end of a cathode-ray tube, there not
being, of course, the usual fluorescent
screen. Light from a source b is pro-
jected via a suitable lens system c
and the prism on to a viewing screen.
The light, therefore, passes into the
prism and is totally refiected from the
reflecting surface ar and then passes
through a further lens system d to
the screen. The totally reflecting face
of the prism is optically polished and

(Continued at foot of next page)
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Telegossip

Lumen

Verbiage

OST of us know the story of

the doctor who advised his

patient to include a proportion
of carbonised carbohydrates’ in his
~ diet, which on inquiry turned out to
be common or garden toast. This
peculiarity of the medical profession,
which seeks to wrap up a simple des-
cription in a wealth of abstruse
terms, seems to be infecting the tele-
vision profession.

In a recent text-book we find the
simple term ¢ focusing *’ replaced by
the word ¢ fasciculating,’’” which is
certainly in the O.E.D., but is no
better for having been brought out.
The B.S.I. glossary does not use it,
and I very much doubt whether any
manufacturers  would  appreciate
being asked for a ‘‘ magnetically
fasciculated tube.”” HHe would prob-
ably charge extra for it.

Another word in the same book is
‘¢ Bildpunkt *’ for picture element.
We are slowly absorbing the word
‘“ raster '’ since there seems to be no
exact equivalent in English, but why
go out of one’s way to translate pic-
ture element into German? It would
look much prettier in Latin as punc-
ius scenarum, but wouldn’t help the
unfortunate beginner who is trying
to master a ncw science. No, let us
try and keep to the simple terms and
leave the complication to the theory
of the subject.

Communal
Television
What has happened to those
luxury flats which were being
piped for television?  Are the

occupants looking in every night?
Have they a set of sockets marked
““ Video,” *‘ Sync.”” and ‘‘ Sound,”’
or, as | strongly suspect, just a com-
munal aerial and have to button their
own sets on to it? Perhaps some
luxury flat dweller will let me have
his experiences. Talking of flats, I
heard of a case the other day where
a television set showed a violent
snowstorm effect at intervals,
in spite of the fact that there
were no neons, cars or other objec-
tionable things in the neighbourhood.
Quite by accident it was found that
the snow scene coincided with the
movements of the person next door,

who happened to be a bit heavy-
footed, and on tracking down the
trouble it was found that the water
pipe, which served as an earth con-
nection, crossed a bit of conduit
under the boards. (The ponderous
tread of the neighbour had caused
the pipe to make intermittent contact
with the conduit, and since neither
of them were doing their job effi-
ciently all sorts of stray interference
was getting back to the set. Moral:
A sound connection to the water pipe
is not always a sound connection to
earth. Also, old conduits were not
screwed as is the practice nowadays,
and they weren’t very particular with
the bonding cither, apparently.

Haywire

The radio experimenter who scorns
neat layouts and soldered joints—
(you know the type—a piece of ply-
wood that has been used for four
years, the condensers hanging on by
one screw, and the bias battery hang-
ing on its flex) will have been almost
killed (literally) by television.

Fancy trying to wire up an H.T.
circuit on a breadboard with odd bits
of flex! And yet there are still some
of them who pursue their way hap-
pily. One went into a dealer’s the
other day and said ‘‘ I have the parts
of an old Four, and I have just
got a second-hand short-wave Kkit.
Can I use them to build a television
set?’’ The dealer tactfully said it
would be a difficult job, and inquired
where the H.T. supply for the tube
was coming from. ‘“ Oh,”’ caid the
enthusiast, ‘‘ I’ve got four old elimin-
ators, and I thought 1'd put them in
series.”’

A Pioneer
Society

I note with interest that the Tele-
vision Society starts this month on
its tenth session with the good wishes
of all who know what an uphill fight
the pioneers had in the early days.
It was formed at the suggestion of
Mr. Baird in 1927, and two of the
original founders, Mr. Denton - and
Mr. Mitchell, are still in honorary
office in the Society. Very wisely,
the Council have dissociated them-

selves from any commercial organisa-

tion and have confined their activities
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to purely television matters. The
enthusiasm of the members and the
full attendance at the monthly meet-
ings shows that the Society fills a
definiite place in present-day scientific
activities.

The Society has a special appeal to
the amateur worker in television as
there is no other method by which he
can hear the views of professional
television engineers and discuss his
own problems with them, Readers
of this journal would do well to ask
themselves if they are not missing an
opportunity of furthering their know-
ledge of the subject by neglecting to
apply for membership which is open
to all interested in television. Parti-
culars of membership are given else-
where in this issue.

“ A New l|dea for Large-screen
Pictures.”’
(Continued from preceding page)
upon this face are scattered extremely
small particles, such as mica crystals,
of a thickness not amounting to more
than about 100 molecules. These
particles are represeated in the figure
by the broken line.

Owing to adhesion effect, optical
contact will normally take place be-
tween the crystals and the prism face,
and with such optical contact existing
the prism will cease to totally reflect
by reason of the absorption effect of
the particles. If, however, at any
particular point on the face of the
prism the small particles be so
charged electrically as to cancel out
or reduce the adhesion force, so that
optical contact ceases to exist, the
prism will be totally reflecting at that
point.

For the purposes of obtaining tele-
vision pictures it is proposed to scan
the mica or other particles upon the
totally reflecting face of the prism
with a cathode beam so that the re-
flecting qualities of the prism at the
individual elements of its operating
face will be varied in.accordance with
the television signals. Other sug-
gestions are made for the employment
of the underlying principle, as, for
example, the use of carbon particles
and also a very thin mica sheet which
can be caused to vary its contact with
the prism face, and although so far
as is known no practical development
has as yet been made on the lines
indicated, the idea is an ingenious
suggestion for the development of a
light relay or amplifier which would
simplify _ the production of large-
screen pictures.
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ALL TYPES OF TELEVISION EQUIPMENT

* FIRST

IN 1926 x

* FINEST IN 1937 x

Brilliant pictures, freedom from dis-
tortion, excellent detail, wide angle of
vision, extremely simple operation, high
fidelity sound and all-wave radio are
among the factors contributing to the
first-class performance of all Baird
Television receivers. Incorporating all
the latest features in television develop-
ment, every model in the range repre-
sents the  high-water-mark  of
achievement.

*x * Kk K

Each television receiver incorporates a
Baird ¢ Cathovisor >’ Cathode Ray Tube
which has the outstanding advantage
of being completely electro-magnetic
in operation. These tubes can be
supplied separately with the necessary
scanning equipment where desired.
Apart from manufacturing processes,
stringent tests are made for electrical

One of the New Baird Receivers
Model T.l1I

emission, tube characteristics, filament
rating, and screen quality, and following
normal picture reconstitution under
service conditions, every Baird Cathode
Ray Tube, on completion, is subjected
to a very high external pressure test.
Baird ¢ Cathovisor >> Cathode Ray

Head Office :

Write for latest literature
describing :
BAIRD RECEIVERS MODELS T5C,
T.il, T.12 and T.I3.
MULTIPLIER PHOTOCELLS.

12in. and I5in.
¢“ CATHOVISOR " C. R. TUBES.

“ CATHOVISOR” C.R. TUBE
SCANNING EQUIPMENT.

Post free on request.

Greener House, 66, Haymarket,
LONDON, S.W.i

’Phone: Whitehall 5454
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Tubes are the ideal solution for high
quality television pictures.
wmak ok ok Xk

A large number of Flat installations have
already been undertaken by the
company, and amplifier equipment for
this purpose is now available. Vision
and sound are provided ““on tap ” in
any room desired, and technical advice
will be given by the company’s experts
on all points.

X X % %
Another new development is the Baird
Multiplier Photo-electric Cell, of which
there are two main types, suitable for
cither a concentrated light beam or
diffused light. The Baird Multiplier
is a chain of electron permeable grid
stages, and under service conditions
current gain factors of the order of
100,000 can be obtained. Cathode
sensitivity is approximately 30 micro-
amps per lumen. These Multiplier
Cells are suitable for all television and
sound on film work, together with many
industrial applications where high gain,
coupled with sensitivity and extremely
high signal to noise ratio, is essential.

Laboratories :

Crystal Palace, Anerley Road,
LONDON, S.E. 19.

*Phone : Sydenham 6030
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Prog

TYPE M.46-15
PRICE 15 GNS.

~

A selection from the range of Mullard Cathode Ray\ '
8 Tubes for Television and Oscillographic purposes

e No. | FPRox DIAMETER | ANODE vOLTS METHOD | LIST PRICE
M.46-15 White 15" 5,000 Electro-Magnetic £15 15s.
M.46-12 i White 12" 5,000 Electro-Magnetic £12 12s.
EM.46-12 White 12" 5,000 Electro-Static £15 15s.
“ Electro-Magnetic
E.46-12 White 12" 5,000 | Double Electrostatic | £15 15s.
E.46-G10 Green 10” 5000 | Double Electrostatic £12 12s.
E.42-B6 Blue 6" 2,000 | Double Electrostatic £8 8s.
A.41-N4 Green* 4’ 1,200 Double Electrostatic £ 6 15s.
E.40-G3 Green 3" ' 800 Double Electrostatic £ 3 10s.
4002 Green 4’ 1,000 Double Electrostatic | £ 615s.

% Special ZLong Persistence Screen.

Write for Technical
Information Sheets,
giving full data, to:—

Wireless Service Co. Lid.,
Cathode Ray Tube Dept.,
225 Tottenham Court Road,
' : ' London, W.1.
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Experiment has shown that
excellent pictures are obtain-
able.on small tubes with a

resultant very great economy

T3L2YIS10N

AND
SHORT-WAVE WORLD

in receiver cost. This article
is a preliminary to a series
describing the practical con-
struction of a really cheap

receiver.

HALVING RECEIVER COST!

THE POSSIBILITIES OF SMALL TUBES

of a home-constructed television

receiver is accounted for by the
C.R. tube and the high voltage gear
that its use entails.

Recently a small high-vacuum C.R.
tube primarily intended for oscilio-
graph work was introduced by Mul-
lards. This tube, designated the
A41-G4/Bg, has a 4in. diameter
screen, employs electrostatic deflec-
tion and focusing and requires an
anode voltage of r,000-1,200 volts.
Two types of screen are available,
either blue or green. A special elec-
trode assembly is employed that en-
ables a non-symmetrical -leflection
circuit to be used with one set of
deflector plates.

To amplify this last statement
somewhat it may be said that it is
customary to use a push-vull output
to the deflector plates of an electro-
statically operated C.R. tube in order
that the voltages applied to these
plates may be balanced in respect to
earth. This is necessary, otherwise
the picture suffers from trapezium
distortion.  This distortion would
not be important if shape only were
affected.  Unfortunately, lowever,
the entire picture arca is distorted.

It occurred to the writer that it
might be possible to use this tube as
a television picture reproducer, as its
characteristics appeared quite suit-
able.

A few preliminary calculations were
first made to ascertain the size of
picture that could be accommodated
on the 4 in. screen.

The formula for finding the picture
size is

ﬁ LARGE proportion of the cost

D D
—and W =

VAT 1
1 + —

r2

H =

By S. West
where H = height of picture:
W = width of picture.
D = diameter of the tube

screen,
r= ratio W/H=35/3=1.25.
This is derived from the fact that

*the square on the hypotenuse, i.e.,

the diagonal of the picture and there-
fore the diameter of the, tube, is equal
to the sum of the squares on the two
sides.

Converting to m/ms for conveni-
ence. (The diameter j}in. = 103
m/ms. approximately.

Thus a picture 8o by 64 m/ms. can
be accommodated on the screen of
the tube. We can permit the corners
to roll over the edge cf the tube a
little and aim at a picture, say, go
by 72 m/ms.

The deflection sensitivity of the
tube is given as .39 mm/V. for one
set of plates and .28 mm/V. for the
other.

If we assume that the plates with
the lower sensitivity are to be used
for the large dimension of the pic-
ture we calculate the deflection volt-
ages necessary when connected jn
this way, then regardless of the ar-
rangement ultimately used, the de-
flecting voltages will prove adequate.

{The long side of the picture is to
be go m/ms. The voltage required
to deflect the spot. to this measure-

Q0
ment is -——, that is 3zo0.volts
.28 volts
approximately.

So far everything has been quite
simple. We have not yet considered,

Fig, 1

The resistance R1 reduces
volts applied to the second
anode. It should be noted
that any change to its value
necessitates slight readjust-
ment of the focus potentio-
meter Rz2, Symmetrical

deflection is furnished when
the X and Y plates are
connected as shown by dotted
lines.  The values of Cz
and C3  must then be
accurately calculated.
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however, the permissible size of the
light spot with this small picture.
The picture- vertically is composed
of go5 lines, The light. spot should
72

therefore - not .exceed -

m/ms:
405

diameter. That is, .18 m/m. dia-
meter. Now it is not possible to re-
duce the light spot to this size with
this type of tube.. We can -educe jt
somewhat by increasing the anode
voltage, but this is not desirable. It
should be remarked that the above
observations do not take into account
that part of the picture relegated- to
purposes of providing synchronism.
This eases the position somewhat.

At this juncture it was .lecided to
make a rough test with a picture this
size, utilising gear that was already
connected. Accordingly ‘the picture
on the screen of a 10-in. tube
was reduced to the dimensions that
the small tube can accommodate.

In spite of the fact that the tube
was not focused, definition was quite
good. It would therefore scem, al-
though this is a litile difficult to ex-
plain, that for a small picture the
spot diameter miuy exceed the thick-
ness of a line.

It was therefore decided to conduct
some tests with the small Mullard
tube.

The receiver employed for these
tests was that designed. by the writer
and described in the October issue.
For thase desirous, of effecting a large
economy and content with a small
picture, the small tube oflers an alter-
native that will' give some excellent
entertainment and some very valu-
able experience in the handling of
C.R. tubes, as the circuits employed
are in every way similar to those re-
quired with a large tube.

The time base circuit and tube net-
work used for the tests are ~hown by
Fig. 1. It will be seen that the same

‘H.T. supply is used for the rube and

time base, the reason for this being
that a 1,300-volt power pack was al-
ready available. It is not necessarily
the best arrangement. The resistance
R3 controls brilliance and Rz focus.

The adjustment of this latter re-
sistance is critical and some care was
necessary in arriving at the optimum
setting. The resistance R1 was
fitted partly to reduce the H.T. ap-
plied to the second anode «nd also to
observe the efiect of increasing volts
on this electrode above normal.

PICTURES ON A SMALL TUBE

Existing 10,000-cycle and jo-cycle
saw-tooth voltage generators were
used to furnish sweep voltages.
These were modified to provide an
unbalanced output, i.e., two walves
only in each were used, a relay and a
triode amplifier.

Modulation was applied through
the condenser Cr, the grid of the
tube being returned through the 1-
megohm resistance Ra  As the cath-

ode end of the tube is earthy, it is
obviously preferable to use a direct

—

Fig. 2. Method of obtaining bias

grid connection obtaining bias for
the tube from a potentiometer across
the vision receiver H.T. supply. See
Fig. 2. The method used was, how-
ever, more convenient. It will be
noted that no means for centring the
picture are provided. For the initial
tests this was not considered neces-
sary and subsequently it was found
that the picture was almost central
in spite of this. No doubt in some
cases a shift voltage will be required.
It is a very simple matter to provide
this. )

This arrangement was then con-
nected to the output of the vision re-
ceiver. With the brilliance and focus
controls correctly adjusted a good
picture was obtained.

It was observed that the picture
tended to compress at the base, the
top half of the picture being elon-
gated.  Several alterations were
made to the slow spéed hase which
effected improvement. It is con-
sidered that it may be desirable to

Will readers kindly note that the
December issue will be published
on the Ist of the month, Wednesday.
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use' some form of symmetrical deflec-
tion to one set of plates. At the time
of writing no such arrangement has
been tried. It is desired to avoid this
complication if possible. There was
found to be an optimum arrangement
of deflector plate connections to ob-
tain the best proportions and shape
for the picture. _

The tube is very simple to use, The
writer used a tube with a blue screen.
This gives a pleasant picture. Due
probably to rhe robust composition of
the screen, the picture when viewed
through the glass walls of the tube
seemed very much brighter than
when viewed in the usual way. (It
is hoped to arrange for the produc-
tion of tubes with a normal black and
white screen.—Ed.)

An entire evening programme was
énjoyed with the small tube. The
small size of the picture and its un-
usual. colour assume unimportance
after the first few minutes viewing.

It is possible easily to read all cap-
tions, including those in the ‘‘ News
reels.”” The individuals comprising a
group are quite clear and defined. In
brief it can be said that the picture is
an accurate miniature of the conven-
tional large tube picture and it has
very definite entertainment possibili-
ties. The low. cost of the tube and
the gear associated with it places
television within the reach of a vastly
increased number of home construc-
tors.

Television Lectures

A series of lectures on television is
to be given on Tuesday evenings
from 8 p.m. to 10 p.m., by Mr. H. J.
Barton-Chapple, B.Sc., A.C.G.I.,
D.I.C., AMILE.E., at the L.C.C.
Norwood T'echnical Institute,
Knight’s Hill, West Norwood.

The syllabus is very comprehensive
and includes the following : Historical
development; reasons and methods
for scanning; electron cameras;
limitations; correcting devices em-
ployed; radiating the vision signal;
types of modulation; ultra short
waves; signal range; electrified layers
in atmosphere; forms of light modu-
lation and control; photo electricity ;
modern photo-electric cells and elec-
tron multipliers; co-axial cable dis-
tribution; cathode-ray tubes; time
base generators; electrostatic and
electromagnetic operation; synchro-
nising; different types of complete
television receivers, ctc.



NOVEMBER, 1937

aumugj’ﬂ“d( Z

HOME CONSTRUCTION

ECHNICAL constructors are

beginning to realise that they

can make their own television
receiver much more cheaply than was
at first anticipated, if they are pre-
pared to build some of the compon-
ents. The mystery which surrounded
the design of television components
in the early days is now being slowly
dispersed. Constructors are finding
that I.F. and H.F. coils can be very
easily made and at very low cost,
and, as some seven or eight coils are
generally required in every receiver,
the home-constructed coil represents
a very big saving.

Careful buyers can also obtain com-
ponents at very reasunable prices by
asking for radio components rather
than television components, which
appear autotnatically to be priced
higher.

BRITISH LEAD IN TELEVISION

One of the clearest indications
that Britain leads in the design of
television transmitters and receivers
is -shown by the number of visitors
that have coime from foreign coun-
tries to gain first-hand knowledge of
our developments. Not only are we
ahead technically and theoretically,
but we have put our knowledge to
every practical advautage. Visitors
from most European States, Ameri-
ca, Australia, South Africa, and even
Persia, have come along and been
most agreeably surprised at the pro-
gress made in the last year or so.
Perhaps some of these foreign coun-
tries have been wise in letting us do
all the spade-work for they can now
go ahead with their own installations
without having to worry very much
about experimenting with transmit-
ters and receivers. = British design
will apparently be used in most parts
of the world.

FIVE-BAND ALL-WAVE
RECEIVERS

The introduction this year of a
number of all-wave receivers cover-
ing the 7-metre sound channel has
helped the sale of television receivers
more than was at first expected.

Many listeners in the television ser-
vice area who have been hearing the
accompanying sound transmission
sent out from Alexandra Palace have
had their curiosity aroused to such
an extent that they have purchased a
television receiver in order to see all
that is going on. 'When all zets cover
7 metres so that listeners can get
some idea of the television pro-
grammes then a further increase in
sales of television sets can be
expected.

Modern all-wave receivers with
higher efficiency and effective auto-
matic volume control have 1o a great
extent made reception of short-wave
signals more certain, but so much
more could be done if our Colonial
and foreign transmitting friends
could realise just how important it is
to use multi-wavelength transmitters.
Probably the Americans do more in
this line than any others, with per-
haps the B.B.C. as a very good
second. For this reason alone British
listeners tune in to American short-
wave .stations most of all.

WIO0XDA

Those who like hearing unusual
transmissions should make a point of
endeavouring 1o pick up station
Wi10XDA, which is the call sign of
the schooner Morrissey, which is
now coasting off Labrador.  This
schooner is actually on a scientific
expedition but has on hoard a very
powerful 20-metre short-wave trans-
mitter with which it keeps in contact
with American and other. stations.
Those who have a good all-wave re-
ceiver will be able to hear this vessel
most evenings after about g p.m.

TELEVISION MAKE-UP

Owing mainly to the efforts of the
make-up expert, Mary Allan, at the
Alexandra Palace, artists are finding
that the make-up required when fac-
ing the television camera is, if any-
thing, less than that requixed in the
film studio. Those who. have seen
the two television announcers, Eliza-
beth Cowell and Jasmine Bligh, have

remarked on the fact that their
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studio make-up is very slight
would pass unnoticed out of doors.
Some notable people who have been
televised have declined to be made
up- with, apparently, very little loss.

LINKING SOUND AND VISION
PROGRAMMES

It is interesting to note that the
B.B.C. are toying with the idea
of relaying, for the benafit of
those having vision receivers, the
Saturday night variety from St.
George’s Hall. There are a number
of technical difficulties, but first of
all, the co-axial cable which. now
links B.H. with the Alexandra
Palace has to be moved to St.
George’s Hall.

There is also the problem of fixing
the ‘Emitron camera on the stage at
St. George’s Hall in such a way that
it will not affect the v1ew of the
audience. However, it is hoped that
these difficulties will be overcome and
that by the middle of December tele-
vision programmes will include the
excellent variety now restricted to
the use of medium wave listeners.

“This is but the beginning of a
general improvement in television
programmes for there is no reason
why some more of the better sound
transmissions cannot be televised.
This will save the B.B.C. money, for
if they can iake one programme
serve for both sound and vision, then
so much the better.

A RELAY FROM ELSTREE

Those who saw the relays from the
Pinewood Film Studios must have
realised that this was but an intro-
duction to outside broadcasting. The
Pinewood relay was one of the most
successful ever carried out via the
television vaa, and it is hoped that
the new reldvs from Elstree, which
are scheduled for November 23 to the
26 inclusive, will be equally as_popu-
lar amongst viewers. Associated
British Pictures control the [Elstree
studios, and it is hoped that Charles
Laughton will be televised, for he
will be on the ‘‘ set” darm'g the
period when the relays will take place.
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A NOEL COWARD'PLAY FOR
TELEVISION

Mr. Noel Coward has cabled from
America permission for the ielevising
of his play ** Red Peppeis.”” Those
who were fortunate enough to see
‘“ To-night At 8.30,”" will remember
that ** Red Peppers *" was one of the
famous one-act series featured in it.
It is being broadcast on November 1
and 5, and is being produced by
Reginald Smith. The part of George
Pepper is to be taken by Richard
Murdoch, and Marjorie Sandford will
be Lily Pepper. This will be the first
Noel Coward play to be televised.

RELAYS TO THE NORTH
POLE

The Russian expedition to the
North Pole appears to be well looked
after. They have been in contact
with amateur transmittiug stations in
various parts of the world, including
two from Britain, and are in com-
munication with Moscow, so that
messages from relatives are sent
every dav. At the end of September
a special relay of music was sent from
Paris via Moscow to the North Pole,
and reports just received indicate
that 100 per cent. reception was ob-
tained. There does not seem 'to be
any limit to the tie-ups that can be
made on short-waves, and in_fact,
the difficulty seems to be of finding
new out-ol-the-way spots that have
not so far been brought into promin-
ence by means of short-wave broad-
casting

RECEPTION ON 10 METRES

Those who have a modcern’ all-wave
receiver that covers the ro-metre
band should make a point of listening
occasion:illy on this channel Juring
the afternoons. Although, generally
speaking, there are about 20 hours a
day when the 10-metre band is almost
devoid of signals, the odd four hours
are well worth finding. After lunch
most days, particularly when the
‘weather is good, signals can be
picked up from all over the world at
unbelievable strength. There is also
a curious mixture of stations, such
‘as American, British, European, Aus-
tralian, and even Siamese, which
have been heard in the space of one

hour:
TRANSMITTERS -FOR
EMERGENCY USE

In America they make every use of
miniature 5-metre transmitters for re-

that this

laying"}’ress“‘niqssages on race tracks,
and even on police tars. In this
country the g-metre and ultra-short
wave bands generally are ignored by
commercial bodies, but this appar-
ently is due not to lack of imagination
but to the failure of the various
people concerned to obtain the irans-
mitting permit from the G.P.O. One
of the leading London boroughs has
been endeavouring to obtain permis-
sion for the fitting of a 5-metre trans-
mitter and receiver to a fire-engine,
the idea in mind being to keep in
touch with the fire station when a
telephone is not handy. So far their
endeavours have been fruitless, for
they have completely failed to obtain
the necessary licence.

AMERICAN BIG-SCREEN
TELEVISION

A new type of television receiver
has been developed in the Kolorama
laboratories at Irvington, New Jer-
sey. The tests have been most suc-
cessful with a screen 4 [t. by 5 ft. in
size, with fair definition. This appar-
ently is the first public demonstration
of big-screen television in America,
but from reports it does not appear to
have reached the standard of results
given by British receivers of a
similar type. The American picture
is shown on a glass screen, and the
cathode-ray tube has been completely
eliminated.

THE LORD MAYOR’S SHOW

On November.g is to be televised
the Lord Mavor’s Show, and it is felt
relay .will . be quite as
successful as the televising of the
Coronation. Three cameras are to be
in use in Trafalgar Square, so that a
comprehensive viéw of the procession
will be obtained as it moves down the
Strand and turns into Northumber-
land Avenue. Two cameras will be
used for long shots, while a third is
being erected in a position to obtain
excellent close-ups.

ARMISTICE DAY

An interesting problem has arisen
over the televising of the Cenotaph
Service on November 11. Again
three cameras are to be used, of

Alteration of Publishing Date
Commencing next month the pub-
lishing date of Television and Short-
Wave World will be the 1st of

each month.
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which two are to be ut first-floor
level on Richmond Terrace. The
third is to be used for a long-shot
down Whitehall, and including Big
Ben. It is hoped that precisely at
11 o’clock the face of Big Ben will be
televised, but this rather depends on
weather conditions. 1f the weather
is dull, then everything will be satis-
factory, but if the sun should be
shining, it so happens that on
November 11 it will be. directly over
Big Ben at 11 a.m. and will be shining
in the lens of the camera, so making
transmission impossible.  The tele-
vising of the Cenotaph service will be
rather a big thing, for it will include
long-shots of the King, and of every-
thing that happens during the morn-

ng.
VALVES FOR AMATEURS

During the past few months more
than the usual quota of American
valves suitable for amateurs have
been imported into this country,

This, fortunately, seems 1o be a
blessing in disguise, for no less than
four British valve-makers have de-
cided to produce valves suitable for
amateurs, both as regards charac-
teristics and price, and to do so with-
out delay. It appears that the small
market always quoted by our promi-
nent valve-makers is not quite so

small as it was made out to be. i{ence
the sudden interest |n amateur
activities,

A NEW PROGRAMME FROM
ALEXANDRA PALACE

Those who saw the *“ Mizzen Cross
Trees ’ series of presentations by
Stephen Thomas, will be glad to
know that a similar series is scheduled
for November 1 and 3, entitled
‘“ Powder and Pipe Clay.”’ It will be
remembered that ‘¢ Mizzen Cross
Trees *’ dealt with early sea shanties.
‘“ Powder and Pipe Clay ”’ is a
presentation of soldiers’ songs since
the days of Agincourt. The earliest
song to be dramatised is the Agin-
court song, written in 1413.

The Tipperary of Cromwell’s day,
Lillibullero, also Polly Otiver, and
several other songs of a similar type,
will be re-lived.  This programme
will call for very quick changes, for
soldiers are to be shown in period
costumes, while for one section there
will be a number of French women
soldiers, or vivandiéres, of the Post-
Revolution era. Irene Prador is to be
featured in this programme.
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TELEVISING SPORTS EVENTS

There is-a considerable amount of
apprehension in certain quarters over
the success of the special foothall
game televised from Highbury. This
experiment was most successful, for
in spite of the smallness of the screen
it was possible to identify each
player. Sports promoters feel that
this may have the effect of reducing
attendances at London matches, so
very shortly a decision is to be taken
as to whether television and foqtball
games are to ‘‘ get together.”’

INTERFERENCE TO RADIO

Not so very long ago a committee
was set up to investigate the problem
of interference to broadcasting.
Certain suggestions were put forward
and it seemed at the time as if inter-
ference to radio wouvld eventually be
overcome. To date, however, noth-
ing very much has happened, despxte
the fact that interference is now much
more of a problem than it was a year
ago, owing to the more general use
of all-waye receivers. Those who are
operating television receivers also find
a considerable amount of local inter-
ference which sometimes spoils syn-
chronising and the picture. 1t is
about time that legislation iade it
possible for the Post Othce to elimi-
nate the interference after once it has
been located. At the present moment,
although their efficient detector vans
are more than capable of finding
local interference, they have no
power to stop it even when it has been
found.

Probably if the B.B.C. television
outside broadcasts are ruined a little
more often by preventable inter-
ference, then something may be done.

JOURNEY’S END

A very fitting transmission for
November 11 is Journey’s End, the
famous war play by R. C. Sherriff,
which is to be televised during the

evening performance for a period of

one hour.  The production will be
handled by George More O’Ferrall,
and it is hoped to reproduce the
atmosphere of the trenches by the use
of film sequencies in addition to
sound and other effects.

BIG-SCREEN TELEVISION
IN CINEMAS
The new Odeon Alhambra, in

Leicester Square, is to have a big-
screen television installation. This is

quite an innovation, and if satis-
factory, every Qdeon cinema. within
the television service area will be so
fitted. Just how this television is go-
ing to be used has not been made quite
clear, -but it is supposed that 1mpor-
tant events, such as the Boat Race,
will be te,lev1sed direct to cinema
patrons.

GERMAN TELEVISION

Work on two new mountain-top
television transmitters in (ermany is
still progressing. They will pro-
bably be finished by the end of this
year, although at the moment the
scaffolding has not been removed
from the higher parts of the Brocken
tower. It will be very interesting to
find out just how far transmissions
from Brocken tower can be received.

AMERICAN POLICE AND
TELEVISION

The American police method of lin-
ing up suspected criminals before a
whole crowd of interested persons for
identification purposes is well-known
by means of the many films that have
been made of this particular feature.
This system is to be extended, and a
recent demonstration at the N.B.C.
Headquarters at Radio City has
proved that the line-up of criminals
and suspects could be televised to a
large number of police stations in a

REFLECTIONS

given area. This would increase the
p0551b111ty of suspects being identified
owing to the large number of pgople
who could watch the parade gimul-
taneously.

— =

The Television Society.
10th Session, 1937-38

HE following lectures are an-
nounced by the Society for the
opening of the Tenth Session :
Wednesday, November 10, at
7-30 p.m.—*'* Television Images—An
Analysis of their Characteristics,’
by L. C. Jesty, Esq. (Assoc. Mem.),

and G. T. Winch, Esq., of the
G.E.C. Laboratories.

Wednesday, December 135, at
7-30 p-m.—Demonstration of the
‘“ Murphy *’ Television Receiver, by

K. S. Davies, Lsq. (Fellow).
All the above meetings will be held
in the Physics Lecture Theatre, Uni-

versity College, Gower btreet; Lon-
don, W.C.1.

Tickets of invitation are available
to non-members on application to the
Lecture Secretary, G. Parr, fsq., 68
Compton Road, N.z1, and full parti-
culars of membership can be ubtained
from him, or from the General Secre-
tary, J. J. Denton, Esg., 25 Lis-
burne Road, N.W.3.

Miss Patience, the “dream girl ’ of the National Broadcasting Company’s television technicians,
bas become a reality. She is a beanty created exactly to specification for the Iconoscape camera ;
strong enough and patient enough to withstand the rigors of the long experimental periods.
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Baird Mudsiplier photo-cell
type ML.

cells are now a commercial

article. Baird Ielevision, Ltd.,
produce two types employing the
Weiss principle of secondary emis-
sion which are specially suitable for
the amplification of weak signals with
a wide frequency band without dis-
tortion. The advantages of this type
of cell are a very high gain without
the disadvantages of valve amplifier
stages such as the Schott effect, in-
stability and inicrophony.

The multiplier photo-cell combines
the principles of secondary and photo-
electric emission. If an electron
strikes a metal surface at a suffi-
ciently high velocity, the impact may
cause secondary electrons to leave
the surface. 7The ratio of secondary
electrons to primary depends upon
the nature of the -surface and the
velocity of the primary electrons and
with suitable conditions factors of 8 to
10 are obtainable. Secondary emis-
sion starts when the velocity of the
primary electrons is approximately 10
volts and rises to a maximum between
250 and 500 volts.

As the mechanism of secondary
emission is similar.to primary photo-
electric emission, and not ukin to am-
plification by ionisation, which intro-
duces a time factor into amplification,
the output of the multiplier follows
the modulation of the primary emis-
sion without time lag even &t the high
frequencies required for television.
The only attenuation is that due to
the very. small- inter-electrode capa-
city. of .the electrodes.

Baxrd multlpher photo cells are at
present available in two main types:

SECON DARY-EMISSION photo-

~ MULTIPLIER
PHOTO-CELLS

A DESCRIPTION OF TWO NEW
TYPES THAT ARE COMMERCIALLY

AVAILABLE

Type MS has a smali cathode of 15
sq. cms. for use with a concentrated
light beam, while type ML has a
large cathode of 250 sq. cms. for dif-
fused light operation.  Other cells
can also be supplied to suit indivi-
dual requirements.

How the
Cell Functions

The Baird Multiplier photo-cell has
a chain of secondary amplifying
stages, and the electron current
passes in sequence down the chain,
being amplified at each stage. The
stages consist of grids, the surfaces
of which are specially prepared and
treated to have a high secondary fac-
tor. The primary electroas incident
upon the first grid liberate second-
aries at low velocity which are at-
tracted by-a positive potential through
the meshes to the second grid. This
they strike with sufficient velocity to
liberate further secondaries, which
are in turn aitracted onward down
the chain.

The grids are parallel circular discs
inside a metal screen with an aper-
ture to allow the elections from the
photo-electric cathode to reach the
first grid.

A secondary emitting plate is pro-
vided at the end of the multiplier,
and the electrons from the last mul-
tiplying grid impinge on this. As
mentioned earlier, a secondary fac-
tor of 8 can be obtained by a solid
surface and hence a large multipli-
cation takes place in the last stage.
The electrons liberated from the plate
are collected by an unsensitised open
mesh grid and pass into the output
circuit of the multiplier.

Technical
Data ¥

The photo-electric cathode has a
primary sensitivity of about 30 micro-
amperes. per®lumeén.and as it has the
usual spectral sensitivity .for caesium

‘the cells may therefore be used for

infrasred detection and the amplifica-
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Type MS Multiplier photo-cell for
use with concentrated light bearm.

-tion of infra-red signals. For special
requirements rubidium cells can also
be supplied.

Multiplication

The overall multiplication obtain-
able with these cells is, of course,
dependent upon the number of stages
and the voltages supplied to each
stage. Satisfactory results have been
obtained, using an overall voltage of
1,000 to 1,500 in the g-stage multi-
plier, which corresponds to 100 to 150
volts only between successive stages.
Under these conditions, an overall
multiplication of 10,000 to 20,000 can
be obtained, but using higher voltages
and/or more stages any factor of
multiplication can be obtained. The
limit to the.useful number of stages
used and voltages applied is governed
by the output current, which should
not exceed 1 milliampere to ensure
stable operation. The amplification
factor per stage is dependeant upon
the voltages applied to the grids and
is variable up to 4. The ratio of sig-
nal to unwanted background noise is
of the order of 200 times that given
by a thermionic valve amplifier of
equivalent gain.

The electrical connections to sup-
ply the potentials to the multiplier
grids can be made from a potentio-
meter supplied with direct current
from a-rectifier or batteries, and the
output circuit connections will depend
upon particular reqguirements. These
cells have an extremely long life.

SCOPHONY, LTD.

The telephone number of Scophony,
Ltd:, of Thornwood Lodge, Camp-
-den Hill, London, W.8, has now been
changed to Park 9494.
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THE TELEVISION

THE DESIGN

THE G.E.
TELEVISION
RECEIVER

(MODEL BT 3701
By D. C. ESPLEY, M.Eng., AM.LE.E, and G. W. EDWARDS, B.Sc., D.L.C.
Research Laboratories of The General Electric Co., Ltd.

This article gives data-of the design of the G.E.C. Model BT3701
television receiver and includes the circuit arrangements of the
several units employed.

the superheterodyne type for

both the vision and sound sig-
nals according to the G.E.C. system
in which a single local oscillator pro-
vides the heterodyning frequency for
‘the two carriers. It is thus possible
by tuning to the sound signal, as in
a normal radio receiver, to obtain
simultaneous correct tuning adjust-
ment for both channels.

The local oscillator frequency is
located between the incoming car-
riers at 41.95 mc. giving sound and
vision intermediate frequencies -of
0.45 mc. and 3.05 mc. respectively

The general arrangement of the re-
ceiver is shown in Fig. 1. Sound and
vision signals, received on a common
aerial, are first amplified by a single
radio frequency stage and fed to a
frequency changer, both of which
provide common amplification for the
two signals. (Ihe sound and vision

T HE receiver channel itself is of

& DIPOLE

SQUND  SOUND
DET. OUTPUT

SOUND (; F.
R. F. FREQUENCY
AMPL? CMANGER

VISION  VISION
DET. OUTPUT

VISION | F.

POWER
SUPPLY
UNIT

SYNCH.
SEPARATOR

ENGINEER [

OF

C.

The chassis of the G.E.C. tele-

vision receiver showing the sound

and vision receiver beneath the

cathode-ray tube and the time
base on the right.

modulated I.I°. carriers sre separated
in the frequency changer anode cir-
cuit and fed to their respective I.F.
amplifier channels. Following 1.F.
amplification the sound channel is
largely of conventional design. The
vision signal after rectification is fed
to a single stage picture frequency
amplifier. supplying the necessary
modulation voltage for the cathode-
ray tube. A separator stage feeds
synchronising impulses to two time
bases providing the scanning volt-
ages for the cathode-ray tube.

Operating voltages for all parts of
the receiver are obtained from a
power supply unit.

...................................................................
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For the purpose of description, the
receiver can conveniently-be divided
into three parts:

.Receiver unit~-souind and . vision
channels,

Time base unit.

Power supply unit.

Vision
Channel

The vision channel consists of an
R.F. amplifying stage followed by a
frequency changer, five 1.F. stages,
signal rectifier and picture frequency
output amplifier with synchronising
signal separator.

LA

SOUND 1. F.

VISION 1. F.

L. F. & H.F,
TIME BASES

Fig. 1.—Schematic diagram of receiver circuit.
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Fig. 2.—R:F. Ar).lp"/iﬁer" and frequency tl)éﬂger.
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R.F. AMPLIFIER AND FILTER UNIT

It will be considered under the fol-

lowing sections : —

Aerial and input circuit.

R.F. stage and frequency changer.

I.F. amplifier stages.

Rectifier and picture frequency am-
plifier.

Synchronising signal separator.

The concentric feeder from the
dipole aerial is terminated at the re-
ceiver end in a step-up transformer
to match it to the input circuit of the
first valve. This transformer also
serves the purpose of reducing the
effect of any direct pickup on the
feeder.

Since the aerial is used to receive
both sound and vision signals, the
secondary is tuned to 44 mc. by the
grid-earth capacity of the R.F. am-

A48

OUTPUT FROM
LABT
CF VALVt

T g
o,
. 4
'
CINE FRAME
SYNC SYNC

Fig. 3.—Signal rectifier and output circuits.

plifier valve (pentode, MSP41) and
damped by a terminating resistance
to cover the necessary band width of
both the sound and vision channels.

R.F. Amplifier (MSP 41) and
Frequency Changer (X41)

The conversion of both sound and
vision incoming carriers to frequen-
cies suitable for I.F. amplification is
obtained by the use of a single local
oscillator situated between the two

carriers.
The triode portion of .an Xj1
(triode-hexode) frequency changer

provides the local oscillator frequency
of about 42 mc. The resulting differ-
ence frequencies of 0.45 mc. and 3.05
mc. in the anode circuit of the
hexode, produced respectively from
the 41.5 mc. sound and the 45 mc.
vision carriers, are separated by
means of filters tuned to these mid-
band frequencies. (The resulting sig-
nals are fed to the corresponding
sound and vision I.FF. amplifiers.
Oscillating stability has been se-
cured by the use of a low loss
balanced oscillator circuit using a
high Q coil and a series gap low con-

tact resistance condenser of rigid
construction,

Oscillator Voltage and Tuning

Range Constancy

The circuit shown by Fig. 2 gives
a maximum oscillator voltage of 10
volts and a conversion conductance
of 570 microhms at 42 mc. A tuning
range of 35 mc. to 353 mc. is ob-
tained.

Radiation

Interference between adjacent re-
ceivers is in general much more
serious on vision than on sound due
to the wider frequency band trans-
mitted, and to its effect on synchron-
ism as well as picture definition.

It is normally caused by difference
frequencies produced between the
local oscillator and the unwanted
neighbouring radiation, or between
the incoming signal and the neigh-
bouring . radiation, appearing with
the required I.F. signal within the
transmission range of the I.F. filters.

The former is the more serious,
since, when present, its amplitude is
far greater than any other type.

After the signal rectiiier the beat
between these two frequencies ap-
pears as an irregular striation, over
the area of the picture, of frequency
dependent on the frequency of the
interfering signal,

By the disposition of the local oscil-
lator frequencies in the G.E.C. re-
ceivers, the most serious form of
interference (i.e., the appearance of
the interfering local oscillator us the
image of the transmitter signal) is
eliminated.

It is, however, considered neces-
sary to reduce the radiation to such a
level that no appreciable interference
could be produced, even in &n aerial
situated some few yards away and
using any possible intermediate fre-
quency.

This result is obtained :—

() by the use of a complete high
conduction screen within the
normal chassis which is at this
point also arranged to form a
complete second screen.

(i) by the provision of complete de-

coupling for all leads carrying

R.F. at their exit from both

screened compartments.

by provision of a high frequency

amplifier, acting as a buffer

stage, to prevent direct radia-
tion from the X41 grid circuit.

(i)
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By these means an overall attenua-
tion of radiation of about 50 Db. is
obtained.

In addition to its use in reducing
radiation, the MSP41 amplifying
stage also serves the purpose of pre-
venting direct pick-up at vision inter-
mediate frequencies. This is impor-
tant, since the pass range of the [.F.
channel includes part of the medium-
wave broadcast band.

The R.F. stage provides a certain
amount of gain for both sound and
vision channels at a signal level suffi-
ciently low to give negligible cross
modulation.

Vision I.F. Amplifier
Stages

Since the majority of the amplifica-
tion of the vision channel is obtainéd
at intermediate frequency, the design
of the I.F. filters largely determines
the picture quality, and the band
width is included in the channel
specification. '

=~

A1

MELATIVE QA

o001 0.02 o0 o1 0-2 o8 v 43
FREQUENCY ~ Mc

Fig. 4—DPicture frequency amplifier characteristic.

Design of
Filter Unit

The design of a filter to cover a
band width of 3.5 ms. with arith-
metic mid-band frequency of only 3
mc., at first appears to present difh-
culties in application of norimal band
filter design data, due to the varia-
tion of effective values of the filter
elements over wide frequency ranges.

It has been found in practice, how-
ever, that available data can in
principle be applied to filters of this
type, provided allowance is made for
the distribution and eflect of stray
capacities.

The gain obtainable per stage with
high impedance valves (e.g., MSP41),
working with the relatively low loads
necessitated by large band width is
accurately given by

8Za
where g is the mutual conductance
in amps. /volt, and Zg is the effective
anode load vector.
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SYNCHRONISING SIGNAL SEPARATOR

Signal
Rectifier

Rectification of the L.F. signal is
obtained by mecans of a double diode
A748. Owing to the low filter ter-
minating resistance necessitated by
the broad band width, it is difficult
to obtain linear rectification st low
signal levels.

By the use of the A748, which is
of especially low impedance, it is
possible to reduce the initial curva-
ture to a negligible value.

The output- from the two rectifier
valves is balanced, resulting in maxi-
mum rectification efficiency and re-
moval of the carrier frequency com-
ponent from the picture signal. {The
second harmonic (6 mc.) is well out-

side the required picture frequency-

band, and is entirely removed in the
following picture frequency ampli-
fying circuits.

Picture Frequency
Amplifier

The output picture frequency volt-
age from the diode rectifier is insuffi-
cient to modulate the cathode-ray
tube directly, and in the circuit shown
would give a signal opposite in sign
to that required, i.e., a negative pic-
ture.

An amplifier to supply the neces-

£g=0

€gIZERO CARRIER)

| DYNZMIC LOAD LINE SN 43

EgiwHiTer

ool Rl

Fig. 5.—Operation of impulse starter.

sary modulator voltage has to meet

the following requirements:—

(a) An output voltage of approxi-
mately 30 volts for picture
signal, and zo volts maximum
for the synchronising signal (240
line system).

The sound and vision chassis of

the G.E.C. receiver showing

aerial connection at the front

and - single tuning adjusiment
in the right foreground.

(b) A frequency and phase -charac-
teristic approximately linear up
to 2z mc.

Maintenance of the mean bright-
ness level of the picture necessi-
tating correct amplification at
zero frequency.

A small input capacity to avoid
‘high-frequency loss on the input
circuit,

(c)

(d)

Conditions a, b and d are met by

the use of an N.43 high slope high

frequency pentode, with compensated
anode load (see Fig. 3). The result-
ing high frequency characteristic is
shown in Fig. 4, and is arranged to
be similar in high frequency loss to
that produced in a single I.F. filter
section.

The further rcquirement c has been
met by the use of a D.C. amplifier
circuit following the signal rectifier.

The cathode of the rectifier is there-
fore directly earthed and the output
rectified voltage from the diode taken
directly through a D.C. connection
to the N.13 picture frequency amnpli-
fier grid (Fig. 3) so that the correct
signal with its mean brightness is
produced at this point,

The Synchronising
Signal Separator

The synchronising signals appear
as part of the combined signal avail-
able in the output circuit of the N.43
picture frequency amplifier. The
voltage to be applied to the cathode-
ray tube must contain these signals
as they provide ‘‘blacker than black”
suppression of the beam current dur-
ing the flyback period. On the other
hand, the time base control circuits
must not have a voltage applied to

them which is in any way character--
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istic of picture modulation. The
synchronising signals must therefore
be separated from the combined sig-
nal by a combination of amplitude
and frequency discrimination.
Means are provided so that when
the combined output voltage is below
a certain critical level, a current is
passed through a unilateral device,
such as a diode, to apply an input to
two different frequéncy selective cir-
cuits associated with their appro-
priate time bases. The arrangement
is shown in Fig. 3. The operation
of the circuit can be explained with
reference to Fig. 5. The anode cur-
rent of the N43 which corresponds to
zero carrier is fixed, and the change
of grid voltage Ey can only increase
the value of anode voltage. The
total output voltage is E, and.it will.
be seen that if a bias voltage E, is
provided in the anode circuit of the
diode, then adjustment can be made
so that current can only flow *-hen E;
is less than E, (i.e., for periods shown
shaded in Fig. 5). As signals ac-
cording to the two transmissions
have different values of percentage
synchronisation, it is found advisable
to adjust E, to optimum by providing

‘a switch S to be operated by the main

receiver change-over switch.

Substantially - rectangular current
pulses pass through a network in-
cluding the primary windings of two
transformers 7T, and T,. These
transformers act as highly selective
transmission  circuits to  supply
specially shaped impulses, of the
appropriate frequency range, to their
associated time bases. The impulses
are of such a form that the time
bases are triggered in an extremely
stable manner,

The low frequency transformer
alone is not sufficient to remove all
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THE DOUBLE TIME BASE

traces of components characteristic
of the line synchronising signal and
it is found desirable to include a re-
sistance capacity network R,C, in
the secondary circuit. A similar
type of circuit is used in conjunction
with the high-frequency transformer,
-but, of course, with a smaller time
constant, to reduce the possibility of
high-frequeacy noise and picture
components reaching the gasfilled
relay.

The Time
Base Unit

The time base unit provides the
required - frame and line scanning
voltages for deflecting the electron

black margin associated with
each direction of scanning.
When the picture is transmitted
by the interlaced system, it is
necessary that the frame and
line timing circuits should be
free from ‘¢ crosstire ’’ and de-
pendent only on the incoming
synchronising signals in order
to maintain accurate interlacing.
Means have to be employed in
order to locate the picture infor-
mation central with respect to
the cathode-ray tube mask.

Fig. 6 shows the circuit of double

time bases which meet all the zbove

requirements. For reasons hich

follow laier, it will be seen that the

(e)

(f)

ode-ray tube have been designed to
work effectively even with this de-
parture from symmeiry of the saw-
tooth voltage.

As the two time bases are similar
in many respects the detailed des-
cription will be confined mainly to the
high frequency case,

The timing circuit is shown with-
in the dotted lines on the diagram,
and it is here that the controlling saw-
tooth voltage waveform is produced
by a relaxation oscillator employing
a specially developed gasfilled relay
now designated Osram G.T.I.B,

Although the required anode dis-
sipation i1s quite low, the peak cur-
rent to be handled is in some cases

—O+(E )

o
FRAME '{
SCAN

L F. TIMER

VISION
CHANNEL

NEL S

SYNC. | O-
- — = ’
v .
o
.
o

H.F. TIMER

Fig. 6 (Jeft).—Double time base circuit.
Fig. 7 (right).—Sound channel circuit.

beam over the screen of the cathode-
ray tube. The electrostatic deflection
type of cathode-ray tube had reached
an advanced stage of development by
the time the receiver was planned,
and the choice of this type enabled
the following specification to be
drawn up for the double time bases:
(a) Peak to peak voltage of 8oo
volts between either the front or
back deflecting plates to give a
picture scun of 8 in. in the verti-
cal direction or r1oin. in the
horizontal direction.

The scan distortion expressed in
terms of change of spot velocity
in éither direction must not ex-
ceed 5 per cent.

At any instant of time the mean
voltage difference between either
pair of deflecting plates and the
final accelerator should be small.
The flyback time of each time
base must not exceed a limit set
by the length of the picture

(b)

(d)

actual timing circuit is not coupled
directly to the output.

The approximate sawtooth voltage
generated by the timing circuit must
be shaped and amplified considerably
before application to the deflecting
system of the cathode-ray tube. The
amplifier comprises two MH4 valves
in cascade, and its design must be
such that the linearity of scan is well
within the prescribed limits. As the
voltage swings of hoth anodes are
large, there is appreciable non-
linearity of the output voltage of the
stages taken separatelv. Condition
(b) is much more important than con-
dition (c), and the circuit is propor-
tioned so that the voltage difference
between the two anodes shows a
linear rate of change, although it
will be found that with this adjust-
ment the second valve provides an
appreciably greater voltage output
than the first.

The deflecting plates of the cath-
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time is to be short enough. It is this
peak current which partially dictates
the form of the electrode svstem,
and in the G.T.1.B. the distribution
of ionisation is definitely controlled
so that the eifects of glass wall
charges and random ionisation are
avoided. The discharge always takes
place along a definite path, and it is
this feature which enables zn exceed-
ingly steady trigger action to be ob-
tained. One consequence of using
amplification after the oscillator is
that the conditions within the relay
are rendered less severe, and zn ex-
cellent life is realised. An advantage
of this type of timing circuit is that
the relay is very sensitive to syn-
chronising signals, making it pos-
sible to use a simple form of syn-
chronising separator circuit,

It will be seen from Fig, 6 that the
whole of the time base circuit is oper-
ated from a common H.T. supply
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which is actually one-half of the out-
put of the voltage doubling rectifier
circuit associated with the cathode-
ray tube. ‘The series charging cir-
cuit R,C, is connected to the supply
of about 1,100 volts. Condenser C,
charges at an almost constant rate
until a limit voltage is reached: at
this point there is a rapid discharge
through the gasfilled relay,

The two amplifier valves can be
arranged to compensate each other

270 v

e — ;
170 mA ,Ii

It
1
e

|3 - é l
7 ;
Cied
g .,
WABION CHANNEL
HEATERS
BOUNG CHANNEL

Fig. 8.—Power s.upply init - anode and heater
voltages.

for non-linearity, but by slight modi-
fication of this condition the small
distortion can be included in this
compensation to give an overall re-
sult of substantially linear rate of
change of voltage between the de-
flector plates. If a voltage differ-
ence between plates of 8co volts is
required to deflect the scanning spot
across a picture side, the effect of
unbalance of the two anode voltages
can be reduced to a negligible -mount
by suitable design of deflecting
plates.

Non-linearity introduces an uppar-
ent shift of the picture. A non-linear
flyback has the same effect, but as
there is less control over the shape
of this part of the wave, it is prefer-
able to avoid the disturbance by re-
ducing the flyback time to a value
consistent with good synchronisation.

It will be seen from Fig. 6 that
the discharge of coudenser C, is
limited by a resistance R, in order to
restrict the pealk current conditions
in the gasfilled relay.

Although the voltage across the re-
lay can have a suitable waveform, it
does not follow that the amplifier has
an appropriate phase and frequency
characteristic 1o give the required
output, unless special means are em-
ployed. The eaith capacity of the
output leads and deflector plates ap-
pears in parallel with the anode loads
and, in the case of the H.F, time

base, has a large influence on flyback cuit of the X41 trequency changer
time. feeds the resulting 0.45 mc. carrier
The H.F. scan gives a flyback and side-bands to two I.F. amplifier
time of about 12 per cent. zt 10,125 stages.
cycles per second, and 8 per cent. at The first valve has variable-mu
6,000 cycles per second. Both these characteristics, and is used to pro-
values are covered by the transmitted vide control of the output sound
H.F. blaqk-out period, and are there- volume. The second stage is a
fore satisfactory. straight I.FF. amplifier of fixed gain.
~ The flyback time for the L.F. scan The second I.F. stage is followed by
is relatively very much faster, being a normal double diode triode as de-

about r per cent. of the scan time tector and first low frequency ampli-
for both 25 and 50 cycles per second. fer.

As the H.T. rectifier supplying the

time bases is of the directly heated Power
type, it is necessary to protect the g
discharge condenser}"s and gasfilled Supplies

relays from over-voltage during the It was found most economical to
heating-up period. For this purpose provide high voltage supplies from
small indicator type ncon lamps are two rectifier circuits using three rec-
connected from the anodes to earth tifier valves. viz.: A single full wave,
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to limit the peak voltage to about 180

MODULATION
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indirectly heated, M.U.14 -ectifier to-

volts. supply the combined sound and vision

channel anode and screen currents;
Sound and a voltage doubler circuit using
Channel two U.17’s to supply the time base

The circuit of the sound channel is voltage and the main cathode-ray
shown in Fig. 7. The secondary of tube voltages. The circuits of these
the separating filter in the anode cir- are shown by Figs. 8 and o.

here shows the 15-in. magnetically
focused Cathovisor tube and it will
be seen that the design differs from

THE BAIRD
CATHOVISOR TUBE

N page 6oz of
last month’s issue

a photograph was
shown of the Baird
Cathovisor cathode-ray
tebe and it was stated
in the caption that this
was the t5-in, mag-
netically focused tube.
Actually, the  tube
shown by the photo-
graph was the 12-in.
size¢ and the descrip-
tion was therefore in- ‘
correct. The photograph reproduced ' that which was shown

last month.
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A PICTURE ON A ONE-INCH TUBE

A picture has been received on the miniature television receiver using the circuit described below and a
The possibilities of miniature television are thus definitely established.

standard video receiver.

N last month’s article on minia-
Iture television, the details of the

chassis and time base were given,
and the circuit outlined.

As predicted, one or two modifica-
tions were necessary to enable the
scanning frequency to reach the
B.B.C. standard, and these are des-
cribed below. In the original text*
the type of transmission for which
the time base was intended was not
mentioned, but judging from the
values of resistance and condenser
the speed was very low, suggesting
25 pictures and 300 lines.

One snag which was considered in
the original scheme for using a
miniature I in. tube was the limita-
tion imposed by the single deflector
plate system. One of each pair of
deflector plates is earthed to the
anode of the tube internally, which
prevents a changeover of the plates
in the event of wrong scanning direc-
tion, and, unfortunately in the tube
tested the connection to the horizon-
tal plate gives a reversed picture.
Whether the tubes issued by the
R.C.A. are all standardised with re-
gard to the internal plate connection
remains to be seen, but users of the
1 in, tube will have to accept the re-
versal on the B.B.C. transmission.
This, by the way, is not such a draw-

in front of the screen and gave a mag-
nified image which could easily be
seen.

The low intensity of the screen
necessitated a hood being mounted
over the tube, and the final mount-
ing will have to allow for this. (To
sum up, however, there is rno doubt
that the miniature tube can be used
to reproduce pictures, and its low cost
and comparatively simple  construc-
tion will commend it to many readers
as an economical experimental unit.
It should be particularly suitable for
those to whom the high cost of a
large tube equipment has prohibited
any experimenting on the high defi-
nition system. It is hoped to con-
tinue this series of articles by des-
cribing a simple video receiver to use
in conjunction with the tube, and to
simplify the time-base still further.

In the meantime, the following
modifications to the time-base circuit
given last month will give the cor-
rect speeds for the 405 line transmis-
sion. The amended circuit diagram
is given by Fig. 1 and so far as pos-
sible the components originally spe-
cified have been used.

To increase the speed of the line
scanning circuit the value of the
series resistance will have to be re-
duced and it is now made up of a

back as might appear, as the pictures
are not affected and the only difficulty
is in the titling. Apart from this
defect, the picture obtained is sur-
prisingly clear and the full-face
studies were easily recognisable at a

distance. A small lens was placed
* ¢ Television with Cathode Ray Tubes.” A.
Halloran.

Fig. 1.—(Lefr) The

modified  circwit  of

the time base. (Right)

Front view of the

miniature  cathode-ray |
receiver.
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1 meg. variable in conjunction with
o.1 meg. fixed.

The charging condenser is .0oz2-
mfd. and the series condenser (which
acts as a potentiometer for the grid
input to the valve) is .00z also. There
will be no difficulty in findipg suitable
condegsers from the experimenter’s
stock as they are only 350 volts work-
ing

With certain thyratrons c(ifhculty
may be experienced in reaching a
high enough speed even with lowered
values of resistance, but the bias con-
trol will be found to vary sufficiently
to give the final adjustment. The
value given of 50,000 ohins variable
is adequate, but the adjustment will
be critical owing to the variation with
a small movement of the rheostat,
and it is recommended that a vari-
able of 10,000 be used. (This can be
shunted with a 1.0 mfd. condenser,
the so-mfd. shown originally being
unnecessary at the high speed.

The resistance of 20,000 ohms
shown in the thyratron grid circuit
may need increasing to 50,000 ohms,
but this depends on the synchronising
impulse and can be left till later.

With regard to the picture fre-
quency circuit, the final wvalues

selected were 1 meg. variable and
200,000 ohms

fixed instead of 2
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megohms. The potentiometer .con-
denser (0.5 mfd. originally) gave in-
sufficient amplitude and was reduced
to 0.25 mfd. The bias resistance was
reduced by the connection of a 25,000-
ohm parallel resistance, which gave
a much smoother- control of picture
speed.

An important point which showed
on testing was the insulation of the
feed condenser to the plates. This is

Fig. 2.—Rear view of tube socket showing connections
20 vertical (Dp) and horizontal (D) deflector plates.
Note the position of the key.

given as o.1 m{d. for the picture fre-
quency and if there is a slight leak-
age through it the picture will be dis-
placed off the screen. It is desirable
to use 1,000 volts working tubular
condensers if available.

{To obtain the picture right way up,
the tube should be mounted in the
bracket with the locating key down-
wards. The grid contact is then
uppermost, and the deflector plates
are wired as shown in the diagram of
Fig. 2. Each plate must be connected
to the anode by a 2-megohm leak,
which can be of }-watt rating or
smaller. The slots in the bracket will
allow the tube to be moved sufficiently
to align the picture.

The drawing here, Fig. 3, shows
the connections of the octal sockets
for the 67 valve used as a triode.

To avoid interaction between the
time bases, the condensers should be
as near the edge of the chassis as
possible, and leads going to each side
of the time base should not run
together.

After checking the wiring, leave
the tube out of its socket and switch
on the H.T. unit. The thyratrons
should glow faintly and the rote of
the high speed scan should be audible
as a faint whistle. If this is heard
the time base is probably operating
correctly.

Before trying the tube, switch off
and make sure that the resistances at
the back of the bracket are not touch-
ing the metal.

Turn the brilliance control as far
over to the right as possible and
switch on. After a short time, turn
the control back until a green glow
appears over the surface «f the
screen. If a black spot appears at
the centre ‘of the screen it is due to
the charge described before* and can
be removed by switching off end on
again. If the lines are on the screen
try the effect of altering the ampli-
tude and speed of each scan. (The
amplitude under working conditions
is sufficient to carry the lines right
off the screen.

This is not a disadvantage, and
gives in effect a larger picture than
if the screen area was within .the
circle of the glass.

Although it is possible to check the

Fig. 3.—Under view of socket for 6Ky showing
connections for use as a triode.

waveform, it is only possible to make
final adjustments with the transmit-
ter working. Under these conditions
it will be found that the brilliance can
be reduced and the focusing can be
improved. If the line screen is
focused without a picture it will ap-
pear very dim, but this improves im-
mediately the modulation is applied.

Quality
Reception
On Six Wave Bands.

NE of the new Pilot model 106
O receivers has been undergoing

tests in our laboratory and its per-
formance has even surprised those who
are accustomed to using multi-valve
receivers of all kinds.

It is one of the first receivers of its
kind built in this country which fulfils
the needs of every type of listener.

The model 106 uses 10 valves in a
particularly sensitive circuit. It is not,
however, the large number of valves
which call for special note. First in
our estimation is the fact that all wave-
lengths between 4.5 and 2,200 metres
are covered without a break with a high
degree of sensitivity on all channels. So
many of the multi-band receivers do not
* See p. 523, Sept issue
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give a good account of themselves on
the shorter wavebands.

Another important feature is the
special tone.control which allows the
operator to adjust the percentage of
bass response according -to total volume
output.

On all bands there is a stage of radio-
frequency amplification so accounting
for the complete suppression of image
interference. Also owing to the gener-
ous amount of R.F. amplification avail-
able the noise level is very low so that
good quality can be obtained from long
distance short-wave stations.

[

A Headphone jack is also included for weak:
Station reception.

In the output stage there are two
high-gain triodes in push-pull that pro-
vide no less than 14 watts to a 10-inch
loudspeaker that has been carefully
matched up and fitted to avoid reson-
ance.

Selectivity is more than sufficient to
handle the congested conditions found at-
present on almost all wavebands, but
this selectivity is not obtained at the
expense of top note reproduction.

A six range dial is calibrated in wave-
lengths and station names, but unlike
some dials which are so full up with
names that stations are gdifficult to find,
each band is illuminated separately as
the appropriate band is switched into
use.

For those who wish to know what sort
of television programmes are being
transmitted the sound transmission from
Alexandra Palace can be received at
great volume. At a distance of nearly
40 miles from London the volume from
the television signals was very great.

This 10 valve receiver in table form is
priced at 25 gns. at which price it re-
presents excellent value for money. For
those who need a receiver for all world
listening this Pilot model 106 appears
to be highly satisfactory.

Full details’ can be obtained from the
maker, Pilot Radio, Ltd.,, 87 Park
Royal Road, London, N.W.1o0.
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THE

MULLARD
MINIATURE
CATHODE-RAY

TUBE

FOR OPERATION AT LOW VOLTAGES

HE Mullard Wireless Service
TCo., Ltd., have produced a

cathode-ray tube of a particu-
larly interesting design and with
several novel features. This tube,
designated the E40-G3, is primarily
intended for oscillograph purposes,

D2 - I I D2’
Dj— i -Dy’
Az —am =
- ms——4d
g —tmenm-
FIG. [ l
af f
g = grid  a = 15t anode

ay = 2nd anode
D1, DY Dz, D2’ = deflecring plates.

that it can be operated at very low
anode voltages of from 300 to a
maximum of 8oo. The screen dia-
meter is 7 centimetres, or roughly
3in., and the overall length is ap-
proximately 16 centimetres. Despite
the short length of beam, however,
the tube has a very high degree of
sensitivity. i

The usual two pairs of deflecting
plates are provided, but the design
of the tube is such that electro-mag-
netic deflection can be applied if
desired. The tube is of the high-
vacuum type and can therefore be
used for measuring very high fre-
quencies.

As will be seen from the photo-
graph the inner side of the bulb has
a coating of graphite which collects
secondary electrons from the sur-

face of the screen, the graphite layer
being in electrical connection with
the second anode.

The diagram shows the electrode
arrangement of the tube and it will
be seen that the cathode is ~onnected
inside the tube to one side of the
heater. The following are the tech-
nical data relating to this tube.

Technical
Data
Heater voltage, 4.0 volts.
Heater current, 1.0 amp.
Second anode voltage, 500-800 volts.
First anode voltage, 140-200 volts.
Grid voltage, o-25.0 volts.
Cathode internally connected to
heater—
Deflection sensitivity of plates near-
est cathode, 0.30-0.19 mm/V.
Deflection sensitivity of plates
nearest screen, ¢.20-0.12 mm/V,
Capacities.
Grid to all other electrodes, 6.7 uuF.

Between deflection plates nearest
cathode, 2.9 upF.
Between deflection plates nearest

screen, 3.7 upF.

The recommended circuit for the
supply of high-tension to the E40-G3
tube is shown by the second diagram.
The mains transformer has a high-
tension winding of 8uo volts r.m.s.,
current being fed to the tube by
means of a half-wave rectifying
valve, type HVRI, which is capable
of supplyving rectified current up to
5 milliamps., which is ample for the
operation of the tube.

The necessary voltages between
the cathode and anodes a, and a, and
between the cathode and grid, are
obtained by tapping from a potentio-
meter. R, is a variable potentio-
meter and supplies voltage for the
first anode a,. By adjusting the
potentiometer the A image can be
focused to maximum sharpness and
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Mullard ccthode-ray inle E4o-G3, screen dianie er 7 cn.

definition. Negative grid bias is
obtained from the sliding contact of
the potentiometer R ; the spot bright-
ness is controlled by varying this
grid bias. The resistance is of suffi--
ciently high value to supply the
maximum bias of --3o volts, which is
needed for suppressing the beam.
(This diagram zlso shows the load in
watts of the various resistances em-
ployed and the operating voltages
are indicated in brackets after the
capacities of the smoothing conden-
sers. R, and the condenser Letween
k and g provide for the smoothing
of the grid bias.

Sensitivity

Sensitivity is inversely proportional
to the voltage between a, and the cath-
ode. At the maximura permissible
anode voltage of a, = 8oo volts, sen-

a

R301MA

Ra_50000N
[ 249

R 150000

H.T. supply circiit for the F40-G3.

sitivity is at its minimum, being o.1g
and o.12mm/V. respectively for
plates D1 and D2, but the installa-
tion is then least susceptible to the
disturbing influence of external fields,
At a low anode voltage of 500 volts,
sensitivity is respectively o.30 and
(Continued on page 674)
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OF TECENICAL IMIPORTANCE

Osram Valve

TYPE PX4

STILL GREATER UNDISTORTED POWER

The Osram PX4 output Triode—recognised
by designers and constructors of ‘ Quality’
amplifiers as setting a standard in its class —
is now released with increased rating of
anode voltage and Power.

The increased rating— fully covered by ex-

OSRAM PX4 VALVE haustive life tests without which no rating

an Os Valve is approved—enables the
Direct!y heated Power Triode for filament for g ! PP L

heating from A.C. PX4 valve to deliver greater power outputand
Filament voltage . . 4.0 handle higher peak voltage without distortion.
Filament current . . 1.0 amp approx.
Anode volts . . . . 300 max.
Anode dissipation . . 15 watts max.

o S NOTE 2'6
Mutual conductance . 6.0 m. a/volt No INCREASE IN PRlcE

Grid bias (at 300v.) . — 42v. approx.
Bias resistance . . . 950 ohms
Anode load . . . 4000 ohms

Ideal for push-pull operation in home
“super quality’’ receivers and Amplifiers

{
CHARACTERISTIC CURVES AND

FULL TECHNICAL DETAILS

AVAILABLE ON REQUEST )

Writeto Osram Valve Technical Dept. MADE IN s
ENGLAND

OSRAM VALVES - DESIGNED TO ASSIST THE DESIGNER

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
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N INVALUABLE REFERENCE

“THE ALL-METAL WAY, 1938,” contains full working

details of, and circuits for use with Westinghouse Metal
Rectifiers and Westectors. |t is more than a mere cata-

logue, it is a full treatise on A.C. Mains Radio, detection

Television rectifiers are fully discussed and there is

much information on the operation of mains receivers,
eliminators, mains energised loudspeakers. No enthu-

siast can afford to be without this book. Get your copy
and A.V.C,, loudspeakers, etc, to-day from Dept. T.

METAL RECTIFIERS

COUPON
WESTINGHOUSE BRAKE & SIGNAL CO. LTD,,
82, York Road, King’s Cross, London, N.I.

Please send me a copy of “THE ALL-METAL WAY, 1938,” for which | enclese 3d. in stamps
Name....

Address

TEL, 11/37
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RECENT A RECORD
OF

TELEVISION

PATENTS AND PROGRESS
Specially Compiled for this Journal

DEVELOPMENTS

Patentees: Farnsworth Television Inc. 3
H. G. Lubszynski :: E. Michaelis ::

Projection Tubes
(Patent No. 468,795.)
NSTEAD of using a fluorescent
Iscrcen, the picture is reproduced
by the heating effect of an electron

Scophony Ltd.
Wireless Telegraph Co. Ltd.

Stereoscopic Pictures

: (Patent No. 468,837.)
In order to produce a stereoscopic

effect in television, it is necessary to

make separate scanning of the pic-

Prajection tube.

Patent No. 468,795.

stream projected against a very thin
screen of metal.

As shown in the figure, a concen-
trated electron beam is projected from
a cathode C against a thin metal
screen S. The intensity of the beam
is controlled by the signal voltages
applied to the Wehnelt cylinder K,
whilst the field from an external mag-
netic winding M keeps it concentrated
into a thin pencil.

Scanning voltages arc applied to a
pair of deflecting coils L, Li from
saw-toothed oscillation generators O,
Or.

The impact of the electron beam
raises the screen S to varying degrees
of incandescence, corresponding to
the tone values of the orginal picture.
‘The light so produced is projected
back from the screen surface on to a
lens Y which amplifies and focuses
the picture on to an external viewing
screen. Owing to the intense illu-
mination of the screen S, the enlarged
picture is of high brilliance.—Farns-
worth Television Inc.

ture, simultaneously these being sub-
sequently combined to give the effect
of right-eye vision plus left-eye
vision.

According to the invention the two
separate scans are made by the ordin-

Baird Television Ltd. and G. E. G. Graham ::
and J. H. Jeffree ::

Marcont’s

ary and extraordinary rays produced
when light is passed through a
doubly-refracting substance such as
a calcite crystal.

Each ray is used to scan the pic-
ture from a different angle, and the
two rays are then passed on to two
separate photo-electric cells. The
output from both cells can be fed to
a common transmission channel—or
modulated on the same carrier-wave
—by altering the frequency-band of
one set of signals so that it does not
overlap with the other,

At the receiving end, a doubly-
refracting crystal is similarly used to
separate the two signals and project
them simultaneously on to the view-
ing screen. 'The same arrangement
can be used to produce two-colour
television pictures.—Baird Television,
Ltd., and G. E. G, Gialam.

Television Systems
(Patent No. 469,033.)

A cathode-ray tubc, as used in tele-
vision, is provided with electron-
multiplier ‘‘ targets > inserted be-
tween the photo-sensitive screen and
the output electrode.

As shown in the drawing, the elec-
tron stream from the cathode C is
swept over a permeable mosaic screen

Transniission system employing secondary emission.

Patent No. 469,033.

The information and illustrations on this page are given with permission”of_the Controller of H.M. Stationery Office.
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S, and passes through on 10 an in-
clined target electrode T, where it
produces secondary emission.  The
amplified stream is then caused, by
focusing coils L, Li, lo impact
against another target Ti, giving
rise to further secondary emission,
before finally reaching the output elec-
trode Arx.

The picture to be televised is
focused by a lens M on to the per-
meable mosaic screen S, which is
made as an open grid of small photo-
sensitive elements. The impact of
the scanning beam controls the poten-
tial of each of the small cells and so
regulates the strength of the emerg-
ing beam in accordarice with the vary-
ing light-values of the original pic-
ture.—H. G. Lubszynski,

Cathode-ray Tubes

(Patent No. 469,127.)

In order to increase the intensity of
the spot of light thrown on to the
fluorescent screen, a cathode-ray tube
is fitted with several different cath-
odes, all mounted on the same sup-
port, and arranged so that the
‘separate electron streams are all
brought to a focus at the same point
on the screen.

As shown in the figure, three cath-
odes Cr, C2, C3 are arranged in a
plane perpendicular 1o the axis of

Cathode-ray tube with multiple cathodes.
Patent No. 469,127.

D2, D3 and a separate anode A1, Az,
A3. Each stream passes through its

own pair of deflecting plates I'1, Fz,
F3 and reaches the fluorescent screen
S at the same point.

Alternatively, the ditierent streams
may be merged, so that they pass
through the aperture of a common
anode, before reaching the deflecting
plates, i which case only a single
pair of deflecting plates will be re-
quired.—E. ifichaelis.

Scanning Systems
(Patent No. 469,427.)

A ray of light is passed first
through a combination of a spherical
and cylindrical lenses, to produce a
wedge-shaped beam, which is then
directed on to a series of right-angled
prisms which rotate the beam through
go®. The resulting flat-shaped beam
is then passed through a light valve,
which is subjected to mechanical
vibrations- of supersonic frequency.
—Scophony, I.id., and J. H. Jeffree.

Electron Multipliers
(Patent No. 469,477.)

When an electrode is subjected to
bombardment, it will‘emit secondary
electrons, the number of which de-
pends in part upon the material of
the electrode, and in part upon the
potential difference between it and
the source of primary electrons. An
emission of three or more secondary
electrons for every impacting electron
can readily be obtained from sensi-
tised electrodes at potentials of 300 o1
400 volts. If the primary stream is
caused to strike against a number of
sensitised electrodes in succession, it
is possible in this way to obtain an
amplification up to a million-fold in
a single tube.

The invention is concerned with
the electrode system of an electron
multiplier of this kind, the wvarious
targets being so arranged that sub-
stantially none of the electrons miss
their mark in passing through the
tube, thus ensuring an optimum am-
plification factor.—Marconi’s Wire-
less Telegraph Co., Lid.

Summary of Other Television
Patents

(Patent No. 468,808.)

Preserving the lower signal fre-
quencies in a television receiver ar-
ranged for interlaced scanning.—
Radio-Akt. D. S. Loewe.

(Patent No. 468,8¢1.)

Rectifier unit for producing the
high operating voltages required to
run a cathode-ray television receiver.
—Radio-Akt. D. S. Loewe.

NOVEMBER, 1937

(Patent No. 365,465.)

Electron focusing 4rrangement for
causing the scanning beam in a cath-
ode-ray tube to strike the screen
vertically at all points on its surface.
—H. G. Lubszvnski.

(Patent No. 469,018.)

Method of producing mechanical
vibrations of supersonic frequency by
means of a piezo-electric crystal for
use in a television light ralve.-— Sco-
phony, Ltd., :nd J. H. Jeffree.

(Patent No. 469,245.)

Matching the impedance of a tele-
vision aerial to its fzed-line over a
wide band of signals.--E. C. Cork.

(Patent No. 109,394.)

Supplying operating voltages to the
cathode-ray tube and time base cir-
cuits of a television receiver.—The
General Elecivic Co., Ltd., and D. C.
Espley.

(Patent No. 469,404.)

Electron multiplier with secondary-
emission electrodes formed of fine

wire mesh inclined «t different angles.
—W. E. Williams.

“The Mullard Miniature
Cathode-Ray Tube”

(Continued from page 670)
o.20 mm/; V. for the plates D1 (near
the cathode) and for plates 1Dz (near
the screen).

When using a time-base unit the
time-base voltage is usually applied
to Dz and D2—the plates farthest
away from the cathode. The two
plates D1 and D1’ are nearer to the
cathode and hence possess greater
sensitivity, and are less exposed to
the damping eflect of secondary emis-
sion from the screen, than the other
parts. It is usually more advaatage-
ous, therefore, to use this pair of
plates for carrying out a voltage
measurement.

On the basis of the above sensi-
tivity values of the tube, the voltage
can be calculated which must be ap-
plied between the deflecting plates in
order to deflect the light-spot from
one side of the screen to the other
side. For the plates D1 and D1’ (the
pair near the cathode) this voltage
amounts to 370 volts at’an anode
voltage of Va, = 8oo volts, and to
230 volts at Va, = 500 volts. These
values refer to a maximum voltage.
It will be clear, therefore, that for
normal operation, considerably lower
voltages than those mentioned will
be satisfactory.

The price of the tube is £3 10s. od.

The information and illustrations on this page are given with permission of the Controller of H.M, Station:ry Office.
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The Cossor model 3313 high-vacunm tube unit.

S is well known, Cossors have
Adevoted a great deal of atten-

tion to the production of test
instruments employing the cathode-
ray tube. Included in these are vari-
ous oscilloscopes and a high-vacuum
cathode-ray tube unit. This latter
may be described as the nucleous of
all cathode-ray recording equipment
and is a general purpose tube unit
containing tube and power pack with
essential controls, but without ampli-
fier or time base incorporated, on the
assumption that special requirements
of amplification and frequency range
can be better met by the use of separ-
ate external units.

Visual or
Photographic Records

The instrument can be 1'sed for
either visual or photographic record-
ing and for ihe latter purpose a beam
trigger has been incorporated so that
the beam can be turned on or off very
suddenly either by means of an elec-
trical pulse or an external mechanical
contact.

The unit is shown by the photo-
graph and consists of a metal chas-
sis provided with removable metal
sides, lid aind hase, to give complete
access to the tube in the upper part
and the power pack in ihe lower part
of the case. The tube is mounted
horizontally in an adjustable mount-
ing and is surrounded by a mu-metal
screen to avoid magnetic interference
from the mains transformers and ex-
ternal fields. The screen is viewed
through a large circular aperture at
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THE COSSOR CATHODE-
RAY TUBE UNIT

A GENERAL-PURPOSE

INSTRUMENT

EMPLOYING A HIGH-VACUUM TUBE

the end of the case on which
mounted the controls.

The controls comprise the usual
brilliancy and focus, a press switch
with a rotary locking movement for
manual control of the beam switch, a
high tension voltage selector switch
to give two alternative anode volt-
ages, and an on-off switch and pilot
iight. All the terininals are at the
rear of the case and are as follows:
X, X, Y, Y, for the deflecting
plates AN for the anode of the tube,
E for the earth connection to the
metal case, M and EL for the mechan-
ical and electrical operation of the
beam trigger, and COILS for con-
nection to the deflecting coils. The
transformer tapping plate and mains
plug are also at the rear of the case.
Separate terminals have been pro-
vided for the anode and metal case,
as the former is at a potential above
earth when the tube unit is used with
D.C. amplifiers. These terminals,
therefore, are normally connected by
the link provided, but all the tube cir-
cuits can be isolated from the metal
case when required.

are

ticular purposes condensers of suit-
able capacity must be employed ex-
ternally.

The beam trigger action is obtaind
by modulating the 1st anode poten-
tial by means of a triode ‘‘ trigger ”’
valve. This valve when conducting
loads the feed resistance to the ist
anode, whose potential is thereby de-
creased, so that the beam is conse-
quently turned off. The grid of the
trigger valve is biased from a high
resistance potentiometer connected
across the H.T. supply, the beam
switch being connected so as to short
circuit part of this potentiometer and
hence to alter the bias on the trigger
valve. Any external contact con-
nected between the M and AN ter-
minals will be in parallel with the
beam switch on the front panel. With
the beam switch or external contact
closed, the valve grid is biased posi-
tively thus reducing the potential on
the 1st anode and turning the beam
off. When both the internal and ex-
ternal beam switches are open, the
grid is biased negatively and the 1st
anode regains its normal operating
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Circuit of the Cossor Cathode-ray tute unit model 3313.

An essential requirement when the
tube unit is used with D.C. amplifiers
are direct connections between the
deflector plates and terminals without
the use of stopping condensers and
these have been provided. For par-
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ancy control. The beam is therefore

turned on for as long as either the

internal or external beam switches

are open. The potential of terminal
(Continued on page 7-3)



- TELZYISION

AND
SHORT-WAVE WORLD

ITH this transmitter T have
&K; attempted to provide a design
for a very simple self-contained
unit that is very cheap to bhuild, and it
has only been made possible by the
introduction of some new high-
efficiency valves whick, fortunately,
lend themselves to amateur use.
Knowing as I do how careful is the
amateur about the cost of equipment, |
before going into the design of this:|
transmitter [ first of all persuaded |
several manufacturers to introduce in-'
expensive components specially for my
purpose. I

Four
Valves

The result of a1l this has been a really
compact transmitter complete with
speech amplifier and modulator, so that
the constructor will be able to obtain a j
carrier power of 1o-watts with the
minimum of expense. Only four valves
are used throughout, these being trans-
mitter, speech amplifier, modulator and
rectifier.

Before going into the technicalities‘
surrounding the design of this little
transmitter, let me explain just for
what purpose it was designed and
approximately the results that can be
obtained with it.

First, the original intention was to
produce a transmitter for emergency
work that could be used on any wave-
band with the minimum amount of

A

A special  chassis
bas  been made for
this  transmitter and
it is completely collap-
sible.  The cost is
low, a point which will
appeal to constructors.
Notice the new type
of dial for adjusting
the P.A. condenser.

trouble. Very often amateurs are, for
example, operating on 20 metres, and
then find that they wish to make a hur-
ried contact on, for example, 40
metres. This transmitter is ideal for
that purpose, for it has sufficient out-
put for most amateur needs.

The short-wave listener who, after
listening to the activity cn the short-
wave bands, feels that he would like to
experiment himself with transmitting

NOVEMBER, 1937

15-watt

Transmitter

for

Beginners

By Kenneth Jowers

This transmitter has been designed specifically
for the beginner but the carrier power of 10 watts
makes it ideal for emergency use. It is capable of
wide range if the appropriate wavelength is

employed.

apparatus, will at first be limited to an
input of 10 watts. For that reason com-
plicated apparatus is unnecessary, for
after the experimenter has gained suffi-
cient experience to design his own
equipment he is usually more interested
in building his own apparatus to his
particular requirements.

The total cost of this transmitter is
so low that the beginner will find it
difficult to design anything equally as
effective without excceding this cost.
Another point of interest is the fact that
two of the valves are of American de-
sign and two British, but for those who

are interested, four British or four
American valves can bhe wused as
required.
10-watt
Carrier

As mentioned previously, the carrier
power developed is approximately 1o
watts, and this carrier can be adequately
modulated by one beam-power tetrode

VR{

o0—

Two tetrodes are used in this circuit, one. for modulation and one as an oscillator amplifier. These valves
are interchangeable with the American type 61.6..
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What the Transmitter Will Do

running from the same power supply as
the oscillator amplifier,
On the 4o-metre band the number of

contacts made has been very little fewer
than those made with a much higher-
power transmitter using exactly the
same frequency. Stations have been
worked in all parts of England, France,
Holland, Belgium, Denmark, and even
French Morocco. This is surely ample
proof that a low-power transmitter is
satisfactory on the amateur wavebands.

By changing over crystal and coil
the transmitter can be used on & or
160 metres, but at the moment the bal-
ance of the tests have been confined to
the 160-metre band. On this wave-
length, despite the high noise level, a
very satisfactory number of -stations
have been worked, varying f{rom the
North of Scotland to Manchester, South
Wales, and, of course, many stations
in South London.

Despite the fact that the transmitting
valve works as an oscillator and power
amplifier simultaneously, modulation,
providing it is not increased keyond 8o
to 85 per cent., does not cause appre-
ciable frequency shift, although many
amateurs still feel that at least two
stages are required in any transmitter.
This point of view is perfectly correct,
tut only when maximun modulation is
to be employed.

Transmitting racks, no matter how
small, are generally expensive, but in
this instance I am indebted to Messrs.
A.P.A. for designing a special 1ack on

lings.
toin. by 7%in. by 2in. chassis, two

This rack is made up of two |

capable of handling the weight of the
power pack, while at the same time it

I 12 in. by 6in. panels, and four lengths | is perfectly rigid.

new lines which costs but a few shil-]

The transmitter, single
speech amplifier and
modulator are all housed
in the bottom rack
with the power pack
and modulation irans-
Sformer in  the top
rack. The two chassis
are interconnected by
means of s-way cable.

of 1in. angle iron to act as supports. | Bulgin

In this way a very compact and rigid
chassis is built up that is more than
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In designing this transmitter it was
segregated into two distinct parts; the
speech amplifier, modulator and trans-
mitter in one section, and a common
power pack in the second section.

First of all consider the power pack
which is rather important for it has to
supply a high-current output with a
maximum of 350 volts. A special Ray-
mart mains transformer has been in-
cluded which gives 350 volts at 150 mA.,
also 6.3 volts for the heaters, and 5 volts
for the 5Z4G rectifying valve. The out-
put from this transformer after rectifi-
cation is smoothed by two 8-mfd. Dubi-
lier condensers and a high-inductance
Savage low-frequency choke.  This
choke, also of a new type with very low
D.C. resistance, ensures that the volt-
age regulation 1s sufticiently good des-
pite possible current change.

A Special
Modulation Choke
Difficulties were experienced with

the modulation choke which is mounted
in the power pack, for when modula-
tion was increased beyond 6¢ per cent.,
many chokes tried gave audible indica-
tion of the modulation, so causing feed-
back to the microphone. Finally, a
choke which is very tightly
wound and mounted in a metal con-
tainer found to be entirely free

was

=
&

On the bottom rack
can be seen the single
tuning control, volume
control in the micro-
phone circuit, and the
microphone input jack.
On the top rack is
the main on-off switch
and on the right the
stand-by _ switch.
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Tetrodes for Oscillator and Modulator

from vibration even at maximum modu-
lation. =This choke can be seen mounted
next to the mains transformer.

The layout of the components in the

|

\

1l
4

frequency amplifiers the output is much
higher than would be expected, despite
the low grid input required.

The first speech amplifier is an R.C.A.

t)?ecommended the anode load, that is
/&0 be obtained, and with the power pack -

“The 6C5 715 Tather sensitive as to
anode Joad if maximum stage gain is&

power pack can be seen from the illus- ||6Cs5, which is a triode with an Octal |,R3, should have a value of 50,000

tration, and this section should be com-
pleted first.
three wires all the connections are be-

neath the baseplate. 'The output leads
all terminate in a Belling-l.ee 5-pin
socket, the five pins being needed for
L.T., H T, and also a special lead for
taking the screen voliage down to the
transmitter and modulator valves, This
could have been avoided but only by
having the modulation choke on the
same chassis as the transmitter and
speech amplifier, which would have
meant overcrowding.

Next comes the actual transmitter
itself and mounted on the bottom rack.
Three valve-holders, the crystal, power
plug and coil are all mounted on the
chassis. The volume control in the
microphone circuit and split-stator con-
denser are actually mounted on the
front panel. The crystal holder is iso-
lated from the chassis by means of a
bush, for reference to the circuit will
show that between the negative side of
the crystal and chassis is inserted Ci
condenser of .oo2-mfd. capacity.
Through the centre of the chassis is
fixed a bolt with two or three soldering
tags above and below. All earth re-
turns are made to these soldering tags,
so that the earthy sides of all by-pass
condensers, etc., go to a common point.

A New
Tetrode Valve

Perhaps the most important compon-
ent in this transmitter are the valves.
employed. The actual transmitting
valve and modulator are both Hivac
AC/Qa, which are interchangeable
equivalents of the 61.6 tetrode. §These
valves make excellent oscillators and
even with high voltage do not show
any signs of stress and give an amaz-

With the exception of | AC/HL type of valve. At this point it
[is excusable to draw away from the

~ - . =

|
|
|
I

base, similar in characteristics to the

This plan view shows
I the layout of the power |
pack, while a special
note shonld be made of
| the smoothing choke
in the right top corner|
and  the  modulation
choke, which is next to}

the mains transformer. |

ingly high'R.F. output with low-crystal
current. Similarly when used as low-
point a little and deal with the input
from the microphone. The 6C5 valve
is used to follow a single stage speech
amplifier so that a high quality micro-
phone can be used. - If, however, experi-
menters intend to use a carhbon type of
microphone, then exchange the 6Cs for
a 6Fg, which is interchangeable with
the exception of the bias resistor, which
should be adjusted to give an anode

X

current of .9 m/A.

ohms. R4 is merely for decoupling
and has a value of 25,coc ohms

R1 is not strictly essential cwing to
the fact that VR1 is shunted across it,
but it has been noticed that sometimes
VR1 is left at almost open circuit so
that the grid of the 6Cj is not anchored
down in any way. This is the purpose
of Ri1.

As an oscillator amplifier, the AC/Qa
is fed with approximately 3060 volts
with 275 volts on its screen obtained
through Ry, which is common to both
oscillator amplifier and modulator.
Under such conditions the modulator
has a total cathode current of 75 mA.
when RO has a value of 500 ohms.

The oscillator amplifier, when out of
tune, has a peak current of consider-
ably over 100 m/A., hut when tuned to
resonance the efficiency is sich.that the
current drops to a maximum of 15, and
with careful construction and coil build-
ing, sometimes to under 1o. When the
aerial is connected the coupling should
be adjusted until the input is approxi-
mately 10 watts. Those unacquainted
with the operation of transmitting valves
should remember that the valve when
tuned to resonance without the aerial
connected will only take a very low cur-
rent, but as the aerial coupling is in-
creased, anode current will rise to a
very high maximum, so it is for this
reason that the coupling should be ad-
justed until the input is only 10 watts.
Allowing for slight voltage drop,
owing to choXes, wiring, etc., the tdtal

CHASSIS.

2—Special steel chassis with panels and supports
finished black (A.P.A.).

CHOKES, HIGH-FREQUENCY.

1—Type 1022 (RFC1)- (Eddystone).

1—Tyvpe 1066 (RFCz) (Eddystone).

CHOKES, LOW FREQUENCY.

1—LF21 (LFC1) (Bulgin). .

1—20 henry 150 M/a (LFC2) (Bryan Savage).

COIL FORMER.

1—Length Paxolin 6} in. by 2 in. (L1} (Wright
& Weaire).

CONDENSERS, FIXED

1—.002-mfd. type 6goW }ng fDubilier).

1—.002-mfd. type 6goW (C2) (Dubilier).

1 —8-mfd. type 0281 (C3)} (Dubilier).

1—8-mfd. type 0281 (C4 Dubilier),

1—.o1-mfd. type 4601/S (C5) (Dubilier).

x—zgf{pfd). 25 volt working type 3016 (C6) (Du

ilier).

1—.o1-mfd. type 4601/S (C7) (Dubilier}).

1— 2-mfd. type BB {C8) (Dubilier).

1 —12-mfd. 50 volt working type 3016 (Cq) (Du-
bilier).

CONDENSERS, VARIABLE.

1—Tyvoe E two-gang (VCr1) (Ploar).

CRYSTAL.

1—Standard crystal for 7 Mc. or 1.7 Mc. mounted
in enclosed holder (Q.C.C.).

DIAL.

1 —Special Crowe (A.C.S. Ltd.).

HOLDER, FUSE.

1—F18 complete with 1 amp fuses (Bulgin).

HOLDERS, VALVE.

4—Octal (Clix).

Components for
A 15-WATT TRANSMITTER FOR BEGINNERS

METER.

1—Flush mounting type E66M o-150 M/a (Sifam).

MICROPHONE.

1—Transverse current type with table stand
(Premier).

PLUGS, TERMINALS, ETC.

1—Plug type P15 (Bulgin).

1—Jack type J2 (Bulgin).

2—5-113 sockets with plugs type 1260 (Belling-

e).
RESISTANCES, FIXED.
1-—500,000-ohms type § watt (Rr) (Erie).
1—1,000-ohms type 1 watt (R2} (Erie).
1—50,000-chms type 1 watt (R3) (Erie).
1—25,000-ohms type 1 watt (R4) (Erie).
1—250,000-0ohms type ¢ watt {R5) (Erie).
1—500-ohms type 5 watt (R6) (Erie).
1—s5,000-ohms type PRg (R7)} (Bulgin),
1—100,000-ohms type 1 watt {R8) (Bulgin).
RESISTANCES, VARIABLE.
1—.5-megohm potentionmeter (VR1) (Erie).
SUNDRIES.
31—1b. 22 gauge enamelled covered wire (Webb's
Radio).
24—6BA bolts, nuts and washers (Webb’s Radio).
2—Coils Quickwyre (Bulgin).
2—Stand-off insulators tvpe 1029 (Eddystone).
1—Volume control dial type IPI (Bulgin).
SWITCHES.
1-—S80T (S1) (Bulgin).
1-—S8126 (S2) (Bulgin).
TRANSFORMER, MAINS.
1—350-0-350 6.3 volt and § volt (G5NI Ltd.).
VALVES.

2—AC/Qa (Hivac).
1—5Z4G (Tungsram).
1—6Cs5 (Webb’s Radio).
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| The Licence

anode current to the oscillator ampli-
fier should not exceed 30 m/A.

Bias to the AC/Qa as a transmitter
is obtained automatically by virtue of
the grid current across R&, which has a
value of 100,000 ohms. This resistance
is as shown, connected between grid
and earth. The conventional by-pass
condenser in the anode circuit has been
omitted owing to the fact that VCi is
a split stator condenser, so providing
the correct value of by-pass capacity
required.

Although the resistance values have
Leen definitely specified, Rz and R8 are
subject to slight variation in case of
changes in valve characteristics. R2
should be adjusted so that the total
cathode current is 4 m/A. This current
is obtained in the original model when
R2 had a value of 100,000 ohms, but
subsequent models have used goo and
1,500 ohms, due to changes in valve
impedance.

R8 provides sufficient bias for the
oscillator amplifier, but should it be
found that oscillation is rough and diffi-
cult to control, then this value should
be decressed, but never less ‘than to
50,000 ohms.

All of these remarks apply irrespec-
tive of whether British or American
valves are used, while glass and metal
types are interchangeable except that
the metal shield of the valve used as
an oscillator amplifier must not be
earthed.

Next comes the coil Li. Notice that
there is only one and it is in the anode
of the AC/Qa. This coil, L1, should
be wound to cover the band on which
the transmitter is to he used. Generally
speaking, this will either te 40, or 160
metres, so provision must be made for
using two coils that can be changed-
over quite quickly. For this puipose a
former 64 in. by 2in. is required. On
160 metres wind on sufficient turns of
20 gauge enamelled covered wire close
wound to cover z# in.

Coil L1 is not tapped and is termin-
ated in two soldering lugs, while the
extreme cnds of the former are mounted
on stand-off insulators. For 40 metres
the same gauge wire can be used, but
a total of 26 turns are required, each
turn spaced approximately the gauge of
the wire. It is most tinlikely that ama-
teurs will use this transmitter on 20
metres owing to the expense of the
crystal, but for those who would like to
experiment with this band, a coil can
be constructed of 12 turns of 16-gauge
wire, spaced the gauge of the wire.

When winding these coils, owing to
the glossy surface, difficulty may be ex-
perienced in keeping the spacing accu-
rate, but providing the wire is kept very
taut the coils will look quite presentable
when finished.

Next refer to the controls on the front
panel. On the top rack there are two

switches, the left-hand one being of the
double-pole variety for switching off
both sides of the mains input.  The
second switch on the right-hand side is
in series with the centre tap of the H.T.

winding on ‘the transformer and the1
chassis. It is used as a standby switch

and merely cuts off the entire H.T. sup-

ply, while listening Lo other stations, |
btut leaves the valve filaments still

heated. This switch can be used exter-

nally as the remote control switch.

On the bottom panel there is the main
tuner, to the right the volumne control,
which is directly across the microphone
input circuit, and finally a iack for the
microphone leads.

The dial has to be carefully mounted
and is of a new type supplied by Messrs.
A.C.S,, that fits directly on to the spin-
dle of the tuning condenser and is-held
by a single grub sciew.

This type of dial is being used owing

| to the request of amateurs who do not

' like the trouble of cutting large holes in |

| plaited this cable will not 'ook untidy.

steel panels when using more compli-
cated dial systems.

Also supplied with this dial is a sim-
ple vernier arrangement which has to
be accurately fitted, but will not pre-
sent any difficuities, for a drilling tem-
plate is supplied.

After the tw»> sections have been
wired and checked, measure the volt-
ages on the 5-pin plug on the power
pack chassis. The H.T. supply should
read about 375 volts, the 0.3-volt wind-
ing between 6.4 and 6.5, and the s5-volt
winding approximately correct voltage.
A s-way cable should then be made up,
making sure that the two wires for the
6-volt filament supply is of heavy gauge
to prevent voltage drop.

This cakle can be pinned to the edge
of the chassis and if the five wires are
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A point to remember is that there is a
comparatively high voltage on the 5-pin
sockets at both ends, so that the hole
made to take the socket should be as
large as possible to prevent arc-over at
voltage surge.

It is not possible to recommend just
what frequency crystal should be em-
ployed as this depends very much on
amateurs in the locality where the trans-
mitter is to be used. It is, however,
advisable to have a crystal well within
the limits of the band until experignce
has been gained, in case of possibie fre-
quency ‘shift, due to mishandling.

The
Licence

For those who are going to construct
this transmitter under an artificial
aerial licence the following details will
be appreciated. A duinmy aerial can
be made up quite simply and c¢nly re-
quires externally one tuning condenser.

Most of the wiring
i this  transmiiter
and amplifier  section
is beneath the chassis.
The space on the coil
Jormer is for the aerial
eaupling coil.

A coil equivalent to the one already
built should ke wound on to the same
former as the anode coil, and spaced
approximately half an inch. In paral-
lel with this connect a .0002-mfd. or
.0003-mfd. tuning condenser with a 75-
ohm non-inductive resistance in series
with one leg, and a small guarter-amp.
bulb in series with the other ieg. The
transmitter can then be adjusted to give
maximum brilliance in this bulb.

In no circumstances can experimen-
ters build this transmitter without a
Post Office licence, but an artificial
aerial licence will permit them to ex-
periment without actually radiating.
Full details of this and other licences
can be obtained from the Office of the
Engineer-in-Chief, Radio Division,
General Post Office, Armour House,
Aldersgate Street, E.C.1.
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A Direct-coupled Amplifier

LTHOUGH the direct-coupled

amplifier was developed many

years ago by Loftin & White,
until quite recently, little attention has
‘been paid to it, as the disadvantages
at that time did not outweigh the ad-
vantages to any appieciable extent. Of
late, however, with .the improvements
in valve characteristics and the ease
with which the extra high-tension that
the system requires can be obtained,
the system is receiving a little of the
attention that it deserves.

Properly constructed and with due
care given to its design, the amplifier
will prove a boon to both the amateur
and professional, because of its high
gain, exceedingly low distortion level,
portability, and low cost in vomparison
with other amplifiers constructed on
orthodox lines. As there is no trans-
former or coupling condenser, the res-

The direct-coupled amplifier designed a
few years ago, can now be put to real
advantage by using modern high slope
valves. The main advantages of this
simple system are described in this article.

required will be equal to that necessary
on the output anodes (normal voltage)
plus the anode voltage of V, (s0—75 per
cent. of the normal) plus the bias re-
quired on the output valves and dropped
through R,. This involves the use of
voltages in excess of those normally
used, and is one of the drawbacks of
the system, although, as has previously

been stated, it is a comparatively sim- |

ple matter to build a power-pack with
an output of 600 volts.

Using PX=2g’s an anode voltage be-
tween 350 and 400 will suffice and 150
volts on the anode V, will be ample (it

A screen-grid valve cor-
rectly used will give more
than sufrcient gain fully
10 Joad a pair of PX2;

valves.  The hum level
on a receiver of this
kind is extremely low,

FILAMENT]|
TRANS.
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while the voltage can be
obtained with comparative
ease.

ponse curve will remain reasonably flat
between 30 and 8,000 cycles. Turther,
the objectionable grid blocking, cxperi-
enced with resistance-capacity when
high low-frequency gain is desired, is
obviated. 7

Examine the circuit and rote the
method of voltage distribution; as the
voltage variations of V, are impressed
directly upon the grid of V, it follows
that given a valve with a high magni-
fication factor at V,, the output valves,
V,, VV, will be required to handle a
very large grid voltage. This is an
important feature to be remembered
when designing the amplifier. If a
S.G. valve with an amplification factor
of, say, 500 is used at V, then the out-
put valves must be able to handle an
input far in excess of that given by the
same S.G. valve in an orthodox ampli-
fier: incidentally two PX25’s can be
comfortably fed from a valve of the
MS4B class. Using such a combina-
tion it is possible to obtain an output
of 10 watts with a gain of 65 Db.

A typical push-pull circuit is shown.

It is obvious that the total H.T.

should be noted that, as a large resist- |
ance is used in the cathode of V,, the
anode current of that valve will be very
small, to the order of micro-amps.).
The circuit should be memorised be-
fore attempting to calculate resistance
values, which, for the most part, alter
with different valves chosen: if this
is done the system will be by no means
as complicated as it appears at the first
sight. All that is necessary is a know-
ledge of Ohm's law and a small amount
of patience. Firstly, the resistances
R,, R,, R,;, R; and R, must be of
such a value so as to drop the
total H.T. minus that required on the
anodes of V,, V,. R, will, of course,
be equal to the sum of R,, R,, R,, R,.

Voltage
Requiired
Assuming that the total H.T. is 600

volts and 400 volts are required on V,
then the voltage at points D and E will

1 be 200 positive with respect to carth

(X). If s50.volts negative are wanted
as bias for V,, ,then the grid must be

3
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made 150 volts positive to earth. In
other words, taking V, as the example,
point C must be less positive with res-
pect to earth than point E by an
amount equal to the bias required,
which thus makes the grid negative with
respect to the cathode. Resistances R,,
R, and R, should have an approximate
ratio of 2: 1 and be not less than
250,000 ohms total. R, will be a frac-
tional value of R, and is variable to
enable the anode current of V, to be
adjusted equal to that of V,.  There-
fore, R,, R, have to drop a voltage equal
to the anode voltage of V, minus the
voltage difference ketween points E and
X minus the grid voltage required.

Volt. diff. CE = Anode volts.

V — (volt. diff. (EX)--grid volts V)
R; and R, are merely to drop voltage
for the screen of V,; R, is a hum con-
trol, usually- of the order of 100 chms,
whilst R, keeps the grid of V, less posi-
tive in respect to earth than the cath-
ode. As the current of V, is very small
a bias resistor of 50,000 ohms is usual,
therefore R, must be calculated s6 that
the grid of V, is approximately 2 volts
negative to the cathode. The resist-
ance R4 can be assumed to be a con-
stant of 1 meg. for practical purposes
and from the bias on V, we can find the
anode current of V,.
total H.T. — bias V
1,000

The condensers of C,, C, can also be
assumed to be constants with a capacity
of 4 mids. as C, is a de-coupling con-
denser whilst C, is for the hum control.

Finally, it may be borne in mind that
the smoothing of the H.T. supply need
be only 5o per cent. of that normally
used.

Anode M/a. V, =

Meeting Place for Amateurs
EBB’S Radio, of 14 Soho Street,
W.1, is becoming a meeting
place for amateurs who call in
to see the latest British and American
short-wave components and receivers as
they arrive. Amongst some of the new
items which we have just seen is the
new Taylor 125 carbon-anode triode,
which will handle a full input of 400
watts.
For those who are thinking of buying
a new receiver, the various new season’s
models can all be compared side by
side in the showroom. There is the
RME69 and DB-20 pre-selector, a com-
bination which many feel is unbeatable.
There is also the new Hallicrafter Sky
‘Challenger at f23, the Ultra Sky
Raider, a 10-valve 4-band super-het,
the Sky Buddy, one of the most popular
inexpensive receivers in the country,
and many others of all types.
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for Ultra - short Waves

A Review of Aerials Suitable for
Television and 2.5 —10 Metre Reception

ERIALS for reception distinctlyl
A favour pick-up in a given direc-

tion according to the length and
type of the aerial just in the same way |
as the transmitting aerial 1adiates in a
definite pattern. This pattern can al-
ways be predetermined within reason-
ably narrow limits, so that listeners
wishing to concentrate on a particular|

R

YWAVE
LENGTH

CABLE

LENGTH

Fig. 1.—The
reflector mounted vertically for television reception,

area can erect an aerial that will give
maximum pick-up from stations in the
given direction to the exclusion or par- |
tial exclusion, of stations at right angles |
to the required stations.

I have noticed that listeners who have
taken particular care to erect an aerial ‘
of the required length to resonate at a

Fig. 2.—A masched impedance aerial suitable for
al/ wavelengths and ll.\‘l/ﬂg a high-impedance feeder

conventional di-pole aerial with |

By
Kenneth Jowers

| given frequency more often than not!
forget the all-important matter of
directivity.

Maps are now available that give the
true direction of various countries in
relation to Great Britain, so that ex-
perimenters can determiine with a high
degree of accuracy the pesition of an
aerial to receive stations from any par-
ticular area. This latter point applies
mainly to 1o-metre world-wide recep-
tion rather than to ultra-short wave
listening usually to one or more stations
in a given locality.

In the London area &t the present
time one notices a considerable number |
of vertical di-pole aerials, some with |
reflectors and some without, used for
reception of Alexandra Palace television
signals. These aerials are usually half-
wavelength long and pick up signals
most' strongly that are in a broadside
direction to the aerial. This type of
aerial is, of course, bi-directional, that
is to say, it receives stations equally
well on both sides, unless a reflector is
included, as in Fig. 1. In this aerial
maximum pick-up is broadside and in
the opposite direction to the reflector.

An aerial of this type is essentially
for broadside reception and, generally
speaking, for use when the listener is’
concentrating on the reception of one
particular station. However, the direc-
tivity can be hroadened by doubling the

HOEﬂNG ARMS

NON-RFSOMAM™ Fr==~ng

Fig. 3.—Two half-waves in phase with matching |
stub: suitable for broadside reception. ‘

length of the aerial when, instead of
there being only two lobes at right
angles, four lobes are obtained, these
being spaced equally .around the aerial
at a point midway between broadside
and the end of the aerial. A full-wave-
length aerial with four such lobes is a
very good all-round aerial for general
coverage.

There still appears to be a consider-
able number of experimenters who do |
not wish to use aerials of the di-pole
type with low impedance cable. For
that reason the arrangement shown in |

68l

Fig. 2 has much in its favour. It is a.
half-wave matched impedance aerial fed
by a 600-ohm line with the end fanned:
out at F1 and F:z and tapped on to the
aerial at Tr and T2. In this way the
impedance of the line is- matched up to
the tapped points on the aerial. Again,
this system is very much broadside so
that it has to be erected in the correct

These Connechons

for use wilh, _%:

440 0 Line

These Conneclions for
use wilh 70 O
Twisled Line

Fig. 4—The popular Reinartz rotary beam for
transniission or reception.

direction for pick-up off the ends of the
aerial is comparatively small.

In order to obtain maximum results
with this matched impedance aerial the
tapping points have to be accurately
determined. The distance between these
two tap points can be arrived at by

| using this simple formula

492,000
Ti/T2 (in ft.) = —

WA —]

X 0.24.

e

Twisted Flex.
af least Y4 A Long

Aeral Coll
‘on Recerver

[

Grid (ol VEE

Fig. 5.—One of the most popular aerials used by
amatears is this half-wave doublet with twisted
pair lines.
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- Diamond

The Y 'section from T1 to Ft and T2
to F2 must also be cut to length and
calculated by means of this formula

147,000
Y (in ft.) =

f
~ For general ultra-short wave recep-
#tion this aerial has much to recommend

A.pprox. 5+ & for 10 Metres

-1 [ON ’ 2"x 2-
o
y 2% 2"3/,__—;«,§\
e '] = .
A 2xr |
2 A 4
/e | RS A ‘
v e X1\
B 2x2 ¥
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\E\ Vé w
% .
e
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% BoIT 5" Long %@ Bolits 3% Long

3 Hormzonfal Bars for
l R0 Melre Frame Only

Fig. 6.—Here are the dimensions for the ReinartX
rotary beam which can be adapted for use on almost
any wavelength.

it, for losses are extiemely low, and
owing to its comparatively small
physical dimensions, it can be made
rotary so as to increase the efficiency and
the pick-up from stations in a given
area.

If it is possible to erect an aerial at
right angles to the station it is wished
to receive, then there are several varia-
tions and refinements that can ke added
to the average full-wave aerial so as to
increase the maximum pick-up -at right
angles, at the expense of reception off
the ends of the aerial.

For example, refer to the scheme
shown in Fig. 3. This aerial is popu-,
larly known as two half-waves in phase.
Actually the aerial consists of two half.
waves with a quarter-wave matching,
séction in the exact centre. The half-
wave top léngths have to be cut

{

k

Fig. 7.—A bi-directional rotary beam, particularly
recommended for 10-metre work.

accurately by formula, while the stub
section is approximatély half the length
of the top section. The spacing between
the stub section is approximately 6 in.,
while the final shorting bar is made ad-
justable so that any inaccuracies in con-
struction can be taken -up.

If this aerial is used with a receiver
needing twin-feeder input, then the
feeder cannot be connected directly on
to the end of the aeriai, so a matching
section has to be connected, also as
shown in Fig. 3. This matching section
is identical with the stub section in the
centre of the aerial and is, in practical
effect, a matching transtormer. The
impedance of this transformer, at the
shorting bar end, is extremely low, be-
ing considerably under 10o-ochms, which
rises at the aerial end to a figure in
excess of 2,000-ohms. It will be appre-
ciated from this that any type of feeder
can be attached to this aerial at the

correct point by merely deiermining the
correct point of impedance on this trans-

former.
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Fig. 8.—On the left is a special three-section

Franklin aerial with reflectors, and on the right a

kighly directional Diamond beam aerial for trans-

mission. Data given is for s-metre reception and
transmission.

An aerial that is not very much used
in this country, but has proved its pos-
sibilities in America, is the Reinartz
rotary beam, shown in Fig. 4.  This
aerial is highly directional, so for that
reason has to be rotary unless only one
station, such as Alexandra Palace, is to
be picked up. The dimensions are
given in the diagram, and it can be seen
that the aerial is suitable for either low
or high impedance line. Actual wire
lengths can be obtained from the dia-
gram in Fig. 6, while alterations can be
made so that the aerial will cover any
wavelength from 24 to 20 metres. Its-
use on higher wavelengths is only pre-
vented by the reason of its dimensions.
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At 5 metres the diamcter of the aerial
is only a little aver 30 in., while the
directien of pick-up is broadside to and
‘opposite the open ends of the aerial.
The increase in gain in the correct
direction is nearly six times that of the
pick-up at right angles to the diameter
of the aerial. As, of course, this aerial
is for single-direction reception, con-
structors should make it so that it is
suitable for rotation through 360
degrees. A quarter-wave matching stub
can also be used with this aerial for
those who wish to make use of odd
impedance feeders.

One of the most popular ultra-short
wave aerials is the conventional doublet

TToee WX Vad WA o e
VAN Yax AN Y
I \&okl__ S— & o
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- Twisled fair
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| Fig. 9.—The folded Bruce aerial, suitable for use
on all anateur bands.

mounted either horizontally or verti-
cally. The arrangement is shown in
Fig. 5, and the total length can be

| obtained from the formula

492,000

f

The length given by this formula will be
for both quarter-waves, so that the
aerial has to be cut in half, the centre
spacing being approximately 3 in.
Feeder lines can be either low-loss 72-
ohm Belling-Lee cable or constructed
with conventional Eddystone transposi-
tion blocks. The feeder lines are ter-
minated in a coupling coil which is
wound on top of or close to the grid
coil in the receiver. The spacing be-
tween aerial and grid coils determines
the coupling, which can be adjusted. to
give most satisfactory results.

As there is little to choosé Letween
aerials of all types of a given length,
marked increases in efficiency can only
be obtained by using aerials concen-
trated on ‘a given area or locating
arrangements that can be beamed on to

|
N

SHORTING
BAR

“NON-RESONANT
FEEDERS

Fig, 10.—For those who. -{nu.rt _éhgl-ﬁbd the aerial,
‘try this half-wave arrangement with matching stub.
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Coupling Methods

the required station. A system that’ has
proved very popular in Australia is
shown in Fig. 7. This is, of course, a
rotating beam which is suitable :for 10-
metre reception.

The centre length of wood is approxi-
mately 17 in. long and i

g?_ U

Fig. 11,—The horizontal V' can be made highly

directional, and wvery useful- when interference is

experienced from a station not in the direction of
the one being received.

square with a hole cut directly in the |
centre. This hole takes a length of |
short piping which acts as a support for
the aerial. It is fed by means of a
Q-section matching arrangement on to
which can be tapped a 60o-ohm, or in
fact, any similar type impedance line. |
By switching the feeders the amount of
pick-up can be increased from one side
of the aerial to the other, so that the
beam aerial, in addition to being rotary,
can be made bi-directional.
When interference is

being ex-

perienced, this type of aerial can be
very useful, fer it wi!l only pick up
signals in one direction at a time, so
that if the interefering signal is in the
opposite direction to the received signal
then the interference will be 1educed to

Fig. Ig?i}—For thoseswha have limited space; the
“inverted V' has! many advantages.
hi } 3 .

be constructed for felevision or s-metre
reception by jmerely modifying the
lengths showfi 1h Fig 7.

Most of the7long-distance ultra-short
‘wave records in this-country have heen

made bY-x‘H}’ltOD O’Heffernan, who uses | on ultra-short waves it be erected in a |

| tion.

the aerial system 'shown in Fig. 8. The
receiving aerial, with which we are
mostly concerned at the moment, is on
the left-hand side, and is a compara-
tively large Franklin aerial for 1ecep-
tion consisting of three half-waves in
phase, so giving concentrated broadside
reception, with a three haif-wave reflec-
tor, so as still further to increase broad-
side reception and to prevent as much
as possible pick-up in the opposite direc-
This aerial is, without question,
one of the most efficient for long-
distance ultra-short wave reception pro-
viding it is possible to erect it in the

. correct direction.

Also in Fig. § is shown a Diamond
aerial which is mainly used for trans-
mitting. It does, however, offer very
great possibilities for highly directional
ultra-short wave recepiion and for that
reason is finding favour amongst- the
more ' advanced experimenters in this
country.

The dimensions shown are for 5-metre

operation, and these lengths will -have

to be increased in proportion for 7 or
10-metre use. Pick-up is greatest across
the Diamond from the direction of the
point of feeder: connection, so that un-
less the aerial can- be erected so that
the point point of connection is directed

“at the station it is ivished to receive,

the arrangem~=at will be" useless.

The length of feeder is immaterial;
but it should be-arranged so: that the
aerial is a high as possible and that the
feeder is in- free space as much as
possible,

For those who wish to use low-
impedance cable, then a matching sys-
tem must be employed; as indicated for
Fig. 3, after which any type of feeder
can be correctly terminated.

The folded Bruce aerial is a very
satisfactory substitute for the Diamond
and has the added advantage that a
long length of wire can be erected in a
comparatively short space. It can be
seen from Fig. g that this aerial consists
of seven folded (uarter-waves l'eginning
and terminating in eight wave sections.
Again, a matching section is required
in order to obtain the correct terminat-
ing point for the feeder line, and this
should be-connected as indicated.

As ‘it is not always convenient to
centre feed an aerial, many amateurs
utilise a half-wave end-fed aerial with
‘matching section. This is shown in
Fig. 10. The top length is obtained
from the formula previously given for
half-wave aerials, while the total length

of the matching section is slightly more

than half-wavelength. Here again, any
impedance feedsr can be used providing
it is connected at the proper point of
impedance on the matching section.
This aerial is nost “suitable for hroad-
side reception, and i§ is essential that
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position so that it is broadside to the
stations to be received.

As would be expected, the lLorizontal
V aerial, as shown in Fig. 11, is highly
efficient ‘and perhaps provides the
greatest possible pick-up on ultra-short
waves. The sides of this aerial should
be at least .one wavelength long in
order to obtain adequate directivity,
and if the wires are made several wave-
lengths long, then the angle of pick-up
decreases in proportion. For example,

e
by by
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Fig. 13.—Another broadside arrangement which
has a very bigh gain over the conventional di-pole.

if used on 1o metres or more accurately
28 Mc., one wavelength sides call for an
angle of ro4 degrees, two wavelengths,
75 degrees, four

wavelengths, 52
degrees, and ‘eight wavelengths 39
degrees. -Experimenters at a consider-

able' distance from station could, by
using eight wavelengths, greatly in-
crease the possibilities of long-distance
reception by decreasing the angle of

‘pick-up in this way.

As the horizontal V takes up a -con-
siderable amount of space at eight
wavelengths, a variation is the inverted
V which is a typical receiving aerial for
ultra-short waves. It has the advan-
tage of being more or less :1esonant over
a wide band of wavelengths so that it
does not have to be so accurately cut
as the horizontal V. Maximum recep-
tion is in the direction away from the
feeder lines. The inverted V has a gain
of seven times at 10 metres over a
normal half-wave aerial, and on this
wavelength and below, can be erected
in even the smallest garden.s For long-
distance reception it can be mounted on
a pole which is in turn fixed to a high

Fig. 14.—Non-resonant lines should be terminated
at the receiving end in a coupling coil in this manner.

chimney-stack, or at any point where the
feeder lines are of not too great a
length. It offers considerable advan-
tages for long-distance television recep-
tion and typical dimensions are as
follows.  Assuming the height’of the

‘mast from D to B is 4o ft., the length

of wire ABC-should be approximately
(Continsed on page 703),
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By G5ZJ.

This new feature is in response to requests from our amateur readers and we should appreciate
information from radio societies for publication each month.

WING to abnormal  sun-spot
Oactivity conditions on the shorter

wavelength bands are at the |
moment worse than I have ever known
them for many years; they account for
the comparative lack of signals, both
amateur and commercial. Those lis-
teners who have written to me com-
plaining of completer fade-out on 20
metres will be glad to know that this is
«due not to their receivers, but to poor

I 1w

i =
g 2ixY]

kinds.  Until just recently, however,

An Italian

D4ZMU has been working extensively | Ban
on 80 metres with an input of 15 watts. |

The transmitter is an electron-coupled
oscillator using a type s5g valve, which
can double into 40 and 20 metres. The
final valve, when using high power, is
an RKz25 with an input of 45 watts on
40 metres, and 40 watts on 20 metres.
This transmitter can be seen in the
photograph on this page which also in-

This is the 10 and 20-metre siation operated by Dorothy Hall under the call-sign W21XY.
Listening stations can always be assured of receiving a QSL card from W2IXY.

conditions generally.  There is, how-
ever, every indication that by the
middle of November conditions will be
more or less back to normal.

A Popular
20-metre Station

Very few amateurs can have failed to |
hear W2IXY on 20 or 1o metres. This
station, operated by Dorothy Hall, is
one of the most consistent American
amateur transmissions heard in this
country, and the schedule between
W2IXY and VU2CQ in Bombay has
been carried on for many months. At
the moment this transmitter operates
with an input of go watts, but in normal
circumstances the input is increased to
230/250 watts with high level modula-
ton.

Some idea as to the layout of the sta-
tion can be obtained from the illustra-
tion in this page, where the tiansmitter,
H.R.O. receiver, monitor, barometer
and crystal microphone are shown. All
reports to this station are acknowledged,
providing International Reply coupons
are sent, and the-QSL card is quite an
asset to a receiving station.

D4ZMI

German stations are not-too happy at
the moment for there is a temporary
bar on amateur - transmitting of all

cludes a monitor wavemeter and a
tuned R.F. receiver for 20, 4a-and 8o

‘metre operation.

An ingenious system of switching
with indicator lamps enables the high
and low-tension voltage to be switched
from the transmitter to the receiver
through suitable resistances, contact
being indicated by a red lamp for high
tension and a white lamp for low
tension. .

The aerial in use is a conventional
Zepp of 39 metres length with feeders
19.5 metres long. Power supply is 500
volts full-wave rectified for the P.A.,
350 volts for the crystal oscillator and
doubler, 250 volts for the receiver and
monitor, and half-wave rectified 200
volts for grid bias.  Those who have
heard the note of D4ZMI will be inter-
ested to know that a valve keying
system is always used with a bug key.

To obtain a licence in Germany one
must be a member of D.A.S.D.; and
must at first have experience of short-
wave listening in the same way as our
B.R.S. listeners. D4ZMI was originally
listening station, DE2280. After ap-
proximately one year a transmitting
licence can be obtained after an ex-
amination by post has been passed. This
examination costs 3.50 marks followed
by a licence fee of 2 marks per month

for 50 or 100 watts, but it is particularly

difficult to obtain a 100 watt licence.
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At the moment, however, German
stations -are temporarily off the air, in
company with the Italians. Although
there has been an official ban on Italian
transmitting stations for some time
there has been a number of Italian
amateurs on 20 and 40 metres, who have
been picking their own call signs. In a
letter just received from a prominent
Italian amateur I am told-that™in the
north of Italy the official ban is now
being exercised more thoroughly, so for
the time being Italian amateurs must
confihe their activities to a receiving
set.

WS8CPC

For those who are interested in high-
power transmission W8CPC must surelv
be a model station. It is operated by
Burton T. Simpson, from Buffalo, New
York, and is mainly on 20 metres.

The aerial in use is one of the now
famous signal squirters which is rotary
and consists of quarter-wave sides. In
this way the transmitted beam can be
concentrated into one particular area,
so giving greatly increased field
strength. An H.R.O. receiver is also
in use at this station, and coupled to
the transmitting beam aerial, so that
as a general rule any stations that can
be heard can be worked, and vice versa.

The illustration of this station is
most interesting, for it shows, looking
from left to right, the 10, 20, 40 and 8o
metre transmitters with the receiving
bay on the extreme right. A crystal
microphone is in use, a practice that
seems to be more or less universal in
America.

=

™,

Those who operate on 80 metres and are keen on
C.W. should contact this German station, D4ZMI,
who is consistently heard in this country.
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Ultra-short Waves in Belgium

Switching is carried out by means of |
a master switch linked with a number of |
relays which can be seen in the bottom |
right-hand corner of the photograph.
Also in this photograph can be seen the
portable transmitter that covers four
wavebands and which has been heard
in this country on 10 and 20 metres.

U.H.F. in #
Belgium

Ultra-short wave transmissions, in-
cluding the signals from Alexandra
Palace, have heen picked up by

ON4AP, in Belgium. This station uses
a straight ultra-short wave receiver with
an Acorn R.F. pentode fed by a rota-
ting beam aerial which is illustrated in
this page. The transmitter, which 1s
used on 10, 20, 40 and 8o metres, has
already worked all continents on phone
and C.W., while some long-distance
work has been carried out on 2.5 and 4
metres. The transmitter and receiver for
these two bands is on the right of the
illustration.

ON4AP is wishing to make schedules
for ultra-short wave check work, and if
any station would like to co-operate,
would they please drop a card to
ON4AP, the address being
Basse, Audenaerde, Belgium.

The number of pirate stations. seems
to be in the increase, and the latest sta-
tion to be subjected to this trouble is
G8KA, operated by G. E Clarke, of
The Abbey, Cranbrook, Kent. The
genuine G8KA operates only very rarely
and has not been on the air for some
time, while the pirate station has been
reported on 6965.21 kcs. Would any-
body hearing a transmission that is
signed with G8KA please send a report
to the address given above.

With the winter months activities in
this country are greatly on the increase,
particularly amongst the amateur socie-
ies in this country. I strongly advise
interested amateurs to join their local
society, for the social side of amateur
radio is quite as important as the purely
technical and experimental aspect. Here
are but a few of the societies which are
particularly active.

23 Rue |

The Bideford and District Short-wave |
Society, whose headquarters are at Mig-
nonette Walk, Bideford, have arranged
an interesting programme for the com-
ing season. This includes an installa-
tion of a transmitter, morse classes,
practical lectures and demonstrations,
and also some hints on general con-

W8CPC in Buffalo, |
uses  high power on
10, 20, 40 and 8o-
metre  bands. A
rotary beam aerial is
used in conjunction with
these transmitters.

| struction. The new president is Mr. A. J.
Forsythe, G6F O, who many readers will
remember as a contributor to this jour-

| nal. The secretary would be glad to
furnish further information on this
society.

A typical European station is ONgAP, who is

mainly interested in ultra-high frequency work.

His 2.5 and s-metre receiver and transmitier can
be seen on the right of this photograph.

Gerald Marcuse, G2NM, is the presi-
dent of the new West Sussex Short-
wave and Television Club. At the last
meeting held on Tuesday, Occtober g,
| a lecture was given by the president on |
his past experiences, commencing in |
pre-war days. Club nights are Thurs-
| days from 8 p.m. until 10 p.m., and the
next meeting takes place on November
|2, at § p.m. Full information can be
obtained from the Hon. Secretary, Mr.
| J. Williams, 2BBB, H.Q. Flight, 43
| (F) Sqdn. R.A.F.; Tangmere, Sussex.

Readers in the vicinity of Leicester
who are interested in amateur radio,
should drop a line to Talbot Cribb,
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2BHT, at 55 Knighton Drive, Leicester.
Amongst the members are G6VD,
G6JQ, G5ZP, G8VA, G2XD and G2CZ.
The activities of this society include 5-
metre transmission, short-wave trans-
mission anc reception, home-recording
and high quality reproduction. Meetings
are being held on Tuesdays at 8 p.m.
at Winn’s Turkey. Cafe, Granby Street,
Leicester. The next dates are Novem-
ber 2, November 16, when G6GO is to
be the lecturer, November 30, and
December 14.

Exeter

At the last meeting of the Exeter and
District Wireless Socicty there was
a talk and demonstration by Dr. Wroth
on high-frequency apparatus, after
which members were taken to the
Royal Devon and Exeter Hospital to
inspect the apparatus in use there.
Meetings of this soctety are held at ;
Dix’s Field, and information can be ob-
tained from the secretary, Mr. Ching,
at g Sivell Place, Heavitree, Exeter.

A society of interest to London
readers is the Battersca and District
Radio Society, who meet on Tuesday
and Friday of each week at the Batter-
sea Men’s Institute, Latchmere Road,
S.W.11. A morse instruction class is
held, while a new short-wave receiver
will shortly be in use at the Club Room.
Particulars are available from S. H.
Harris, GsSH, at the above address.

One of the oldest societies in the
the country is the Eastbourne and Dis-
trict Radio Society, which has just
started its winter session. For the
absolute beginner they are introducing
a series of interesting tatks with practi-
cal examples, while the transmitting
and more advanced amateurs will find
much to interest them. Full details can
be obtained from the Hon. Sec., Stewart
Thorpe, at 74 Brodrick Road, Hampden
Park, Eastbourne.

Much of the success attained by ON4AP must be

attributed to this beam aerial. Signals from

Alexandra Palace bave been heard on a straight
recewer.
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Programme Pointers

for

Shlort-wave Listeners

HORT-WAVE programmes as far
as Europeis concerned had a very
bad set-back during the end of
September and the early part of QOctober
owing to the extraordinary bad condi-
tions which prevailed on practically all

re-open the Bakers’ Broadeast for the
Jifth year. This programme can be
heard over NBC blue network each
Swunday at 12.30 a.m. (INBC photo.)

commercial ‘wavebands. Listeners with
large receivers were able to hear
stations fairly consistently, but fading
and a high noise level prevented most
programmes being of entertainment
value. .

A ‘host of letters received from
listeners indicate that in several parts
of the country there was complete fade-
out for several days at-a time when
nothing but European stations could be
heard. However, this bad period now
seems to be passing over and reception
conditions are returning to normal.
During November I anticipate that the

¥  Love and Learn,” heard Mondays
to Fridaysat 5 p.m. over W3XAL,
introduces Florence Freeman.

afternoon and early evening stations on
16 and 19 metres will be of particular
interest, while the 31-metre band should
be carefully watched after g p.m.

Although W2XAD is perhaps my
most popular station, I have found that
W2XAF, which relays the same pro-
gramme during the overlapping period,
very often provides a stronger signal,
so this point should be borne in mind.

NBC station, W3XAL, on its 16 metre -

channel, is now becoming a true inter-
national broadcaster, for its pro-
grammes, when transmitted on a two-

" directional beam aerial, have been heard

in such places as China, India, Afghan-
istan, Turkey, Palestine, Straits Settle-
ment, Nigeria, Rhodesia, Somaliland,
South Africa, Australia, and New
Zealand.

W3XAL, which is on the air for six-
teen hours a day, uses English, French,
German, Spanish, Italian and Portu-
guese, and during the day carries the
best of the NBC blue and red networks,
so that listeners hear the pick of the
programme transmitted by W2XAD,
W2XAF and W8XK.

For this reason

concentrate on

streamlined

John  Barrymore in

versions of Shakespeare can be heard

each Monday night over NBC blue
network.

W3XAL during ' the next month and
just see whether or not better and more
consistent short-wave listening does not
result. This station is on the air from
2 p.m. until 1 a.m. on a wavelength ot
16.8 metres.

Most Sundays at 4.30 p.m. brings the
Green Brothers Orchestra which is
always well received owing to the fact
that a directional beam aerial is in use.
The most popular American short-
wave broadcast comes on the air at
7 p.m. every Sunday, and is the well-
known Magic Key, which differs in
make-up each week.

Marion Talley, at 10 p.m. each
Sunday is also another popular broad-
caster, wkhile a new item which is as yet

unknown to the majority of European

listeners, is Ernest Gill and his
Orchestra at 11 p.m. every Sunday.
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By A. C. Weston

There is no need to remind listeners
about Jack Benny at midnight.

From Washington, at 11 p.m. most
Mondays, is a relay for 30 minutes of
the U.S. Army Band,
well

and this
The

is

usually received. Barry

Jack Benny and Mary Livingston,
l with Kenny Baker and Don Wilson,
who resume- ther broadeasts at
l widnight each Sunday over NBC red
network.

|McKinlay broadcast has been retimed
and is now on the air at 5.30 p.m. on
Tuesdays. The N.B.C. Music Guild,
which - during the course of the year
covers all types of play, have 30 minutes
at 7.30 p.m., also on Tuesdays. String
Time, directed by Jack Meakin, has pro-
duced a huge quantity of fan mail from
England, so proving the popularity- of
this broadcast. It is timed for r1 p.m.
also on Tuesday evenings.

For those who are able to listen in the
afternoon, hear the Honeymooners at
3 p.m. or Joe White at 5.45 on Wed-
nesday. Continental Varieties, which

I screen star, Ina Claire, is now

being featured with Osgood Perkins

over NBC station W3XAL.
include Celia Branz, are a regular list-
ing at 8.30 p,m. each Wednesday, while
Harry Kogeén and his Orchestra provide
Dinner Music at 11 p.m,
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Class B Amplifier Design

In view of the increasing interest in Class-B amplifiers, we publish this comprehensive survey of the

fundamental principles.

REVIEW of the principles in-
Avolved in-Class-B operation seems

to be in order because a knowledge
of the fundamental principles is essen-
tial if proper operation is to be realised.
This is particularly true if the voltages
or tubes, or both, are not the ones speci-
fied in the operating data furnished
with the transformers., The amateur is
usually forced to use as much of the
equipment at hand as possible when
changes are made. He can not always,
for example, purchase new power sup-

plies if the ones at hand deliver volt-.

ages slightly higher or lower than the
optimum values. Nor does he wish to
purchase new Class-B transformers
when he replaces his modulator tubes
with other types, if it is at all possible
to use the ones he has.

On the other hand, it is extremely
important to have the audio equipment
working properly. Harmonic content or
distortion must be kept at the absolute
minimum. Every one wishes flat fre-
quency response, yet frequency response
from an amateur standpoint should be
a secondary consideration to low har-
monic content. A signal with low har-
monic content, whether it has wide-
range frequency response or not, will
occupy only the minimum amount of
territory necessary for voice communi-
cation, but a station with high harmonic
content will spread and splash into ad-
jacent channels and unnecessarily in-
terfere with other signals. Even if an
amateur did not care particularly how
good his quality might be, he would
owe it to other amateurs to keep his
signal as clean as possible—and any im-
provement in this respect will necessar-
ily improve the quality.

In speaking of distortion, we do not
refer to frequency discrimination, but to
distortion of the wave form. Such dis-
tortion results in the generation of fre-
quencies which are harmonics or multi-
ples of the input frequency. Harmonics
may be kept at a minimum if all of the
tubes in the speech equipment are
operating under proper  conditions.
They may originate in the low-level
speech equipment as well as in the
modulator stage, but improperly-opera-
ted modulators—and this applies to
Class-A as well as Class-B—are chiefly
responsible in so great a proportion of
the cases that the factors involved are
worthy of the consideration of every
amateur.

Transformer
Operation

Except for over-modulation, the com-
monest source of distortion is an over-
loaded modulator or one where the re-
flected load impedance is incorrect.
Many amateurs seem to have a mis-

Anderson, W8UD, for this information

taken conception of the operation of an
audio transformer. Audio transformers
act exactly as do power transformers.
The principles are exactly the same al-
though, of course, the requirements are
different. Perhaps this fact has been
overlooked because power transformers
are rated in terms of voltage, and cur-
rent, while audio transformers are
spoken of in terms of impedance or im-
pedance ratios. It is sometimes assumed
that if the secondary of an output trans-
former is marked 2,500, 5,000, 10,000
ohms or some other value, that the
secondary is of that definite value re-
gardless of any other consideration;

L\‘
This is is the Taylor T-555 carbon anode triode for
R.F. or audip work.  As an audio amplifier the
ontput for two valves is 250 watts with 1,500 volts
and if that secondary is terminated in
a load of any other resistance or im-
pedance, there will be a loss in power
or fidelity. In other words, there will be
a mismatch between secondary and load.
Such is not the case. There is never
any mismatch between secondary and
load nor without any other qualifica-
tions is the impedance of the secondary
the value marked on the secondary.
If the primary is open and the
secondary impedance measured, it
should theoretically be infinity, and in
any event will be many times the value
marked on it. What the transformer
manufacturer is trying to say is that
with the specified modulator tubes,

| operating at the specified voltage, the

secondary should be terminated in a
load whose resistance or impedance is
the modulator plate voltage is higher
or lower, or if more or less output is re-
quired, the value probably would be
different.
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We are indebted to Taylor Tubes Incorporated, of Chicago, and to Earl I.

‘The purpose of a Class-B output
transformer is to take the power de-
veloped by the modulators which has a
certain ratio of voltage to current, and
change it to the ratio of voltage and
current required at the secondary. If
this ratio is correct it is said that the
impedances are properly matched,.be--
cause the ratios are expressed in terms-
of impedance. Under these conditions-
the power efficiency of the modulaton
will be the maximum obtainable with
low distortion. If the ratios are not cor-
rect, one or more undesirable effects,
discussed later, will be evident.

Transformer
| Design

] The primary reflected load imped-
.ance depends upon the turns ratio of
the
the
which

transformer and the value of
impedance or resistance in
-the secondary is termin-
‘ated. If we had a transformer with
the same number of turns on both

primary and secondary, the turns ratio

| would be 1 to 1 and the impedance ratio

would also be 1 to 1. If we were to
measure the impedance of either wind--
ing with the other winding open, the:
impedance would be some very high
value; but if we connected a 5,000-ochm-
resistor across the secondary and then:
measured the primary impedance we
would find it to be 5,000 ohms also.

If the resistor across the secondary-
were changed to 2,500 ohms, the primary-
impedance would also be 2,500 ohms.
When the transformer had twice as-
many turns on the secondary as on the-
primary, the turns ratio would be 2/1,
or 2, and since the impedance ratio is-
the. square of the turns ratio, the im-
pedance ratio would be the square of 2,
or 4. In this case, if we put a 5,000-chm:
resistor across the secondary and’
measured the primary impedance it
would be one-fourth of 5,000 or 1,250
ohms. Similarly, if we put a 10,000-0hm-
resistor across the secondary, the
primary impedance would be 2,500
ohms. We are assuming that there are
no losses in the transformer, a permis-
sible agsumption because in well-de-
signed units the losses are small enough
to be ignored in making the necessary
calculations.

The arrangement in Fig. 1 is the cir-
‘cuit for all Class-B tubes.  The com-
ponents and operating potentials are
varied to suit the tubes, but the circuit
stays the same. The tubes are biased to-
cut-off, or nearly so. So far as audio is
concerned, the centres of both input and
output transformers are at ground
potential. If a.c. is applied to the
primary of the input transformer, at any
given moment the phase of the voltage
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-applied to tube A will be opposite to
‘that applied. to tube B. For instance,
when tube A is being driven positive,
‘tube B is being biased further negative, |
-and being cut off entirely. On the other
half of the cycle, tube B is driven posi-
tive and tube A is-cut off entirely. From
this it may be seen that only one tube
need be considered when making the
necessary calculations.

So far as the tube is concerned the
‘primary of the output transformer is a
Tesistance, so the circuit for one tube
might be drawn as shown in Fig. 2. A
-certain proportion of the supply voltage
may be developed across Ry. It is im-
‘possible to develop all of the supply
‘voltage across Ry, because some voltage

is required at the plate of the tube to
attract enough electrons from the fila-
ment to permit the necessary plate cur-
rent to flow. Also, the grid must never
become positive with respect to the
plate. In general, approximately $o
per cent. of the applied voltage may be
developed across R, The power de-
veloped will depend upon the current as
well as the voltage and may be calcula-
ted by
(Ipmax)® x R

2
where Ipmax = peak plate current to
one tube
R = reflected load impedance to
one tube (one-fourth plate-to-
plate value)

We can also calculate according to
the following expression, substituting
ER;, (peak developed voltage) for R

(Ipmax) x (Erp)

2
Assume that the plate-supply voltuge
is 1,000 and that the drop across the
tube is 200 volts. This would permit a
development of 800 volts peak Rp. Also
-assume that the maximum recommended
peak plate current is 0.5 ampere.
‘800f0.5 = 1,600 ochms reflected load im-
pedance for one tube. The correct plate-
‘to-plate load would be four times that
value, or 6,400 ohms. The audio output
would be
0.5* x 1,600

200 watts

2.

There is a very big drop in output if.
the wrong load is used, say 2,500 ohms
per tube instead of 1,600. With 8oo volts
across 2,500 ‘'ohms, the peak plate cur-
rent would be 800/2,500 or 0.320 amp.
0.320° x 2,500

Power =

2
128 watts audio output |

From this it should be obvious that
if the reflected load impedance is too
high, the amount of power obtainable
without distortion will be reduced.

On the other hand, suppose the re-
flected load impedance is lower than
the optimum value of 1,600 ohms—say
1,200 ohms—and we require 200 watts
of audio. Using the formula and solving
for the unknown, we have

(Ipmax)® x 1,200

— = 200 watts
2
200
(Ipmax)? = ——
600
(Ipmax)* = 0.333
Ipmax = 0.577 amp.

With the correct value of reflected
load impedance the peak plate current
was only 0.5 amp., but now o.577 amp.
is necessary for the same output. As we
mentioned previously, the recommended
maximum peak plate current for this
hypothetical tube was o.5. The extra
77ma. of peak plate current may intro-
duce distortion and shorten tube life.
In addition, the plate dissipation will be
increased. In the previous case, with
800 volts developed across the plate
load and a peak current of 0.5 amp.,
the plate dissipation at peak plate cur-
rent would be zoo X 0.5 or oo watts.
In the second case, we are developing
0.577 x 1200 = (92 volts and the plate
dissipation at peak plate current would
be 308 x o0.577 = 178 watts. If plate
dissipation is one of the limiting fac-
tors the tube will be badly overloaded.

The Importance of
Impedance Matching

This should answer the often-asked
question of how important it is to match
impedances. The situation may be
summarised by saying that if the re-
flected load impedance is too high, the
maximum power output without distor-
tion will be reduced, although the effi-
ciency will be good and the harmonic
content low. If an attempt is made to
obtain more power with excessive drive
to the grids distortion will increase
tremendously.

The peak output, which is the impor-
tant consideration in modulation, will
not increase greatly but the average
power may be increased considerably
because of alteration of the waveform.
For this reason, even though it may be
impossible to obtain enough peak power
to modulate 160 per cent., it may ap-
pear from the action of the meters that
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| 13,800 ohms.

the capabilities of the modulators ex-
ceed 100 per cent. modulation if no
facilities are availakle for c¢xamining
the waveform. The spurious frequen-
cies due to the distortion will also make
it appear at a receiving point as though
the signal were over-modulated when,
in fact, the voltage output from the
modulator is insufficient to swing the
carrier from zero to twice its unmodu-
lated value—the requirement for com-
plete modulation.

When the reflected load impedance is
too low the situation is about as bad.
The power efficiency of the modulator
stage is reduced and the plate dissipa-
tion increased. If, in attempting to
develop the necessary power and volt-
age, it is necessary to drive the plate
current of the tube to a paint where the
filament emission is exceeded, the dis:
tortion will be high and tube life will
be shortened. The eflects of the distor-
tion will be the same as if the reflected
load impedance were too high, and it
may or may not be possible to modu-
late 100 per cent.

In general, a variation cf approxi-
mately 10 per cent. from the optimum
value is about the maximum. permis-
sible for best performances.

It is important to remember that the
optimum value of reflected load imped-
ance varies with the output desired and
the applied voltage. For example, for
an audio output of 200 watts from a
pair of 203-A’s with 1,000 volts on the
plates, optimum perforniance would bLe
secured with a plate-to-plate load of
6,900 ohms. If only 100 watts of audio
were required, the optimum plate-to-
plate load would be twice that value of
It 200 watts were desired
and the plate voltage were 1,250, the
optimum value of reflected load imped-
ance would be 11.800 ohms.

Because there are so many variables
and because the consequences of im-

Fig. 2.—Fguivalent circuit of one Class B valve.
The load resistance Rp is one-fourth the anode-ro-
anode load.

proper operation are so serious in our
crowded bands, it is extremely impor-
tant that each amateur be able to make
the necessary calculations. Fortunately
these are easily made with the simplest
of mathematics. Knowing the optimum
value of reflected load impedance for
the available plate voltage and 'desired

(Continned on page 692)
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SENSITIVITY SUPREME e

ar
qie

Yenctonsty

Type “A" (Adjustable Reed)

THE SENSITIVITY, FREQUENCY RESPONSE 1}
and REALITY of REPRODUCTION, are ¢
POSITIVELY AMAZING AND UNSURPAS-
SED.

These headphones are generally recognised
as the finest and MOST sensitive in the
World. Signals are radiated from a Spun
Aluminium Diaphragm, which is attached
to an adjustable reed accurately tuned to 900
C.PS.

It is often found that signals are received at
excellent volume and quality, which are
INAUDIBLE or UNINTELLIGIBLE with
OTHER MAKES AND TYPES.

PRICE 50/- PER PAIR

ANY RESISTANCE

ALSO :

Type ‘D" Type 'F |
35/- 20/- |

+ THERE ARE OTHER HEADPHONES on the market to-day, which sell because they are low in price. That does not }
mean they are cheap. :

BROWN?’S Headphones now as always, are precision built from the finest materials, and are individually tested and
adjusted to the very high standard of perfection which characterises all products of S. G. BROWN LTD.

These instruments are essential for perfect results on the Short Wave Bands.

S. G. BROWN LTD., Victoria Rd., Acton, W.3. ACO 1174
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10 watt A.C./D.C. C.W. Trans-
mitter. Pentode Crystal Oscillator.

Low crystal current inimum
frequency dnift. complete
Crystal nnd key, £4 4s.

with Valves,

PREMIER

TRANSMITTERS

SUPPLY
STORES

'3 NEW
PREMIER

25-watt 'Phone Trans-
mitter. 616G exciter Re-
generative Crystal Oscil-
lator Doubler, 801 Triode
Amplifier. Grid neutral-

ised grid and anode meters.

10-watt ‘'Phone Transmitter (as
illustrated).  6L6G exciter. e-
generative Crystal Oscillator Doubler.

802 Pen!ode Amplifier with Sup- Price complete with
pressor M?:dumhun Price Tubes and Crystal, £21.
HP. TERMS TO SUIT

cumplete thh 4 Tubes and Crys!al,
15. You

-

AMERICAN MICROPHONE CO.S PREMIER L.T. TRANSFORMERS
PRODUCTS ananes mgwped 200- 250 volts Testesd/ s 1,000 votts. o 2
5 volts 8 amp , C. o 6 volts 2 am T. .. 8/6
Crysta Mike .. .. .. £3 7T 6d gm}csgamp.CT 86 63 volts 3amp, €T e
B s Moving Coil Mike 85 5. 0d | Svledeme&f U ae e G
Lapel Mike £1 2s. 6d. 5 volts 3'amp. + 2.5 volts 8 amp. 1 f
Premier Transverse Current C I Lapel Mik £3 19s. 6d. | Tested 2,000 volts
Mike .. L e e b el o g | 10volis3a e CT.. .. M6 25volts Samp., C.T. ... ... 116
Premier Movi le Mlke 1/ an: 1kes rom Se 3 14 volts 4 amp., y . 14/6 2.5 volts 10 amp., C.T. . 12/6
ving /f
PREMIER ALL-WAVE SUPERHET COILS
PREMIER METERS
13-2,000 metres in 3 bands, 465 ke. Pair of Coils TAYLOR TRANSMITTING
with switch and 5 valve, A.C. circuit, 1 TUBES Moving Coil 0-1 m/A. full scale, resistance 100 ohms,
Suitable LF. Transformers. 311 each. in. diameter, flush mounting, 22/6.
T2 .. 176 203A. .. 72)- Multipliers, 1. each Ta ped shunts : —10, —50
RESISTANCES =100, —200 m/A., 4)- each. N
‘]1::&:; - ac}[ valutes,sg%o%ach 1/= each. =l 8 ey Moving Iron Meters, 2} in. diameter, flush ftting.
8 att wire wound, up to ORIn, eac 825 . 27/6 866 . 11/6 | Read AC. or D.C. All readmgs from 0-10 m/A. to 0-10
%g :, :: :: ‘: "’ %E :: —_ e e 17/6 :r;igs s%/9 each. 0-6 volts, 0-16 volts, 5/9 each, 0-250
pot,nhometers, all values, 2/~ each. With switch, 866JR. ... 1/6 Telsen Multimeters. Read A.C. or D:C., 0-6 volts, 0-16 volts, 0-250 volts ;: 0-30 m/A.,
A 0-300 m/A., 8/6 each.
EQWERUPACKS SWINGING CHOKES
Completely assembled on stee} chassis. Finest components. MODULATION TRANS.
OQutputs : RME Designed for use immediately
120 volts 20 m/A. 25/~ Westinghouse Rectification. e 5 after Mercury Vapour Rectifier.
150 volts 30 m/A. 27/6 ol D Primary and secondary imped- g
250 volts 60 m/A. 33/~ . YD 250 m/A. 80 chm, 2,000 volts
300 volts 60 m/A. 37/6 ance to your requirements. | ;.o lation 10/6
150 volts 30 m/A. 17/6 Valve Rectification. =
250 :le e :/A. a0 *T'Ve' 554 "C“ an 10 watts 14/ 150 m/A, 160 ohm, 3,000 volts
500 volts 200 m/A. 65/ . . 25 watts ... 18/6 insulation 18/
::g% ::}:: ggg :;: g y - 50 watts .. 26/ 500 m/A. 100 ohm, 4,000 volts
2,000 volts 150 m/A. £7 x ipgllis 15/
PREMIER QUARTZ CRYSTAL CONDENSERS DIALS
. . U.S.A. Wel Electrolytics : Dubilier :
Clemﬁcate ?f actual frequenf:y sent with each.u'ys?al_ 8 mid. 9 8 mid. or 4 mfd. 500 v. ... 2/6 Utility 2-speed miero dial
plus or minus | per cent. Accepted by licensing | § 4 8mfd 450,, ¥ 8mid. 8+ 4 mid. 500 v. . 4. 1 . *
authorities as evidence of accuracy of calibration. 2/6 8 + 8 mifd. 500 v. . 5/. | ratio 100:1, listed 8/6.
1.75 mc., 3.5 mc., and 7 mec, Band Crystals. 8+8 mfd 500 v. + 4mfd. 2,9 %‘Efcﬁg ‘ll-nf;v £50 v., dry %/:E Our price, 3/9.
Standard Type Power Type. 3+ Bmfd 475y, + 10 mfd . . o
Up to 300 volts anode, Up to 500 volts anode, 4 8 . 0 ron 1/6 ‘I‘Vh?dsb;‘logue 4 Premier Full Vision All-
: or 8 m v, mid. 500 v, e 4= _ : .
15/~. 20/-. 8 &+ 8 mid. 320 v D2 4 mfd. 800 v. : e Wx;ve 52 speed dial, 10:1
Open holders, 4/6 cach. Closed type, 86 each, | Oil Filled—4 mfd. 1,000 v., 10/6 ; 4 mid. 2,000 v., 14/-. pog Dokl g
PREMIER SMOOTHING-CHOKES MOVING COIL SPEAKERS. All fitted with Output Transformers,
Heavy duty. Magnavox Mains Energised :
25 /A, 20 . 500 o w9 | BEE T one 300 oh bl 5 wats 15
40 m/A. 30 hy. 500 ohm : 46 DC.152, Magna, 9-m e, S0l bhrashmplby s ol 37/6
60 m/A. 40 hy. 300-500 ohm ... 6/6 Magnavox P.M.’s
HAND TELEPHONE 80 m/A. 30 hy. 350 ohm .. 16 P.M. 254, 7-in. cone, 16/6 ; P.M. 252, 9-in. cone, 22/6 ; R. & A. Energised, 7 in.
e = n =y : 150 m/A. 40 hy. 200 chm .. 11/6 diameter, 2,500.chm or 1,350 ohm, 10/6 larger model 8 in. diameter, 12/6.
figh ot Sadle i | 0T 00 o D e | Roeoon b PN B
lity speech, switch in handle, | Speaker Field Replacement Choke. elestigniSouncex 107 4ot IV, P0G,
et g e s 60 m/A. 40 hy. 2,500 chm .. 6/6 | B.T.H., 10-in. cnergised, hefty 1,600 ohm pot, handle 8-10 watts, 14/6.
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SHORT WAVE COILS

Low-loss interchangeable coils, 4~ or 6-pin
standard and other fittings.

12-26 metres 19 41~ 94 metres
22-47 metres each 78-170 metres
Other wavebands up to 2,000 metres from

S.W. Coil Formers as used in above coils,
2} in. long. 13 in. diameter, 4-, 6- or 7-pin
fitting. Plain or threaded, 1/~ each.

U.5.A. VALVES
PREMIER are sole British Distributors ‘E;XL '!",RislékD FIRST QUALITY HIGH-GRADE

Following Types 5/6 each.

01A 6A6 12A7 36 58
1A6 6A7 18 37 59
1B5 6B5 24 38 71A
1C6 6B7 25B5 39/44 5
v 6C6 25Y5 41 76
2A5 6D6 2575 42 77
246 6D7 27 43 8
2A7 6E5 30 45 79
2B6 6F7 31 51 82
2B7 6G5 32 53 83
5Y3 624 33 55 84
573 IZA 34 56 85
89

6A4 12A5 35/51 57
80, 4/6 each ; 210 and 250, 8/6 each ; 48, 10/~ each 2A3, 8/~ each.
All the new Octal Base Glass and Metal Glass Tubes in stock at 6/6 each.

UROPA 4 VOLT A.C. MAINS VALVES

OUTPUT TRANSFORMERS

Secondarigs tapped for 7 ohm and 15 ohm
speech coils.

Push-Pull PX4's 12/6
w »  PX250r25As 21/~
w . 6B5's oY 12/6
w w  61.6G’s (30 watts) 21/=
w o 6L6G's (60 watts) 25/~
Power or Pentode 2/6
Multi Ratio ... 5/9

AC/HL AC/HF DH/Pen 20 volts .18 types, all typ each.
AC/L 4/6 F.W. Rectifiers, 350 volts 120 mfA 5/6
AC/SG AC/VM DH/Pen each. volts IZO m/A each.
AC/VMS  HFP 4 watt 1H, AC Pens.. .

DDT, PX4 . . 6/6 each.
Battery Valves, 2 volts, HF, LF, 2/3 each. Power, Super Power, 2/9. S.G.,

VM/SG, 4- or 5-pin Pentodes, HF, Pens.-VM/HF Pens., Class B, 5/~ each.

TROLITUL insulation. Certified superior

SHORT WAVE CONDENSERS

to ceramic. All-brass construction. Easily
gnnged.
15 manfd. - 1/6 Double-Spaced
25 munfd. - 1/9 Transmitsing
40 mmid. 1/9 Types.
100 mumfd, 2/~ 15 m.mfd. 2/9
160 mmfd.  2/3 40 m.mfd.  3/6
250 mmfd.  2/6 160 m.mfd.  4/6
All-brass lowi otion  Cond,

150 m.mfd., Tuning, 4/3 ; Reaction, 3/9.

PREMIER HIGH-FIDELITY AMPLIFIERS AND MODULATORS

Premier, 1938, Super 3-Watt Amplifier for A C. or A.C./D C. mains. 2-stage, high-gain
circuciit £ZC(l)mpleu: Kit, with metal chassis, all parts and 3 matched Valves, 40/-, Wired and
tested, 5s,

Premier 1938 8-Watt Amplifier for A.C./D.C. mains. 3-stage, high-gain, with Push-Pull
output. Complete Kit, with metal chassis, all parts and 5 matched Valves, £4 45, Wired
and tested, £5 5s.

Premler 1938 12-Watt P.A. Amplifier or modulator for A.C. mains. 2-Beam Power
tubes in Push-Pull output, phase inversion high-gain, distortionless output. Complete
chassis-built Kit, with 5 matched Valves, £5 5s. Wired and tested, £7 7s.

Il:remler 1938 30-Watt P.A. Amplifier and Modulator System for A.C. mains.

.C. coupled to 2-Beam Power tubes in Push-Pull output, high impedance input.
pletely wired and tested with matched Valves, £12 12s.

Push-
Com-

2/6 each.

MORSE SETS. Ideal practice set. Will
tap, flash or buzz. Complete with battery
and Morse Code, 3/6 each.

PREMIER MORSE KEYS, strongly
made, lizht action. Engraved Morse Code,
2/9 each.

“BUSY BEE” BUZZERS, bakelite
cased, strong signal, 1/- each.

LOUD TONE BUZZERS, walnut cased,

PREMIER 1938 SHORT WAVE KITS

3-Band | valve S.W. Receiver or Adapter
Kit, 13 to 86 metres without coil changing.
Complete Kit and wiring diagram, with
2-volt Vllve. IZ/G

2.Valve S.W. Kit, det. and LF, 13-86
metres, with two 2-volt Valves 19/6.
S.W. Superhet Converter Kit, 13 o 86
metres with 2evolt Valve, 15/-

1-Valve de Luxe S.W, Receiver or Adaptor
Kit, 14 to 150 metres. Complete Kit of
parts with metal chassis, 4 coils and 2-volt
Valve, 17/6.

2-Valve de Luxe S.W. Kit as above, with
two 2-volt Valves, 25/,

3-Valve de Luxe S.W. Kit, S.G., det., Pen.
14 to 150 metres. Complete Kit with three
2-volt Va]ves, 42/

SW Superhet Converter Kit de Luxe,
4 to 150 metres, with 2-volt Valve, 20/-
SW Super-het Converter Kit for A

receivers, 14 to 150 metres, with A.C.
Valve, 22/6.

Wire end types.

HT8 4+ 9 or HT'10 with 4 volts 4 amp., C.T. and 4 v. | a., C.T, 10/-, 250-250 v, 60 m/A.
or 300-300 v. 60 m/A., with 4 v. 1.2 a., 4 v. 2-3 a., 4 v. 3-4 a, all C.T., 10/~, 350-350 v.
150 m/A, 4v. la,4v.2a., 4v.4a,all CT., 11/6. 350-350 v. 150 m/A., 5 v. 2 a., 6.3 v.
2a., 63 v.2a.,all CT, 13/6. Fitted with Panel and Terminals, 1/6 extra.

500-500 volts 150 m/A., 4v.2-3 a.,4v.2-3a.,4v.2-3a.,4v.54.. all-C.T,, 21/-.
200 m/A., 5 v.32a.,63v.3a,25v.5a. 0r 75 v. 3 a., all C.T,, 25/-,
15/~ 1,000-1,000 v. 250 m/A., 21/-.
57/6. Fitted with Panel and Terminals, 2/- extra.

Surplus Transformers, brand new and guaranteed. Phillips, 250-250 volts or 300-300 v.
80 m/A., 4 v. 5a., C.T., 4 v. | a. Tapped primary 100-250 v., 6/11. 450-450 v. 150 m/A
or 500-500 v. 100 m/A., 4v.4a.,C.T., 4v.4a.,4v.3a, Screened primary, tapped 100-250 v.,
12/6.

500500 v.
500-500 v. 150 m/A.,

Premier Mains Transformers.—Screened primaries 200-250 volts. Guaranteed | year .

1,500-1,500 v. 200 m/A., 50/~. 2,000-2,000 v. 150 m/A.,

NOW READY
Premier 1938 New enlarged Illustrated Catalogue,
Handbook and Valve Manual ! Send 6d. in stamps
for 90 pages of Valve Data, Technical Articles, Circuits

and Premier 1938 Radio. . ‘,os""g’ 5 \a?to“

o 1‘;;' & o

A ee"

t Y
- ? gleet > g4
oS 6527933 ’
or‘“"s vy 5 VSN 283 et
oraer® \_o“‘\o o \65 2 c,e““ ceet 938\
A\ ?°s ca fers * Wigh > o ca'?
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PREMIER ALL-WAVE AERIAL KIT
for 15 to 2,000 metres. Complete with
matching transformer and weatherproof

wire, 19/-.

PREMIER DOUBLET AERIAL KIT
includes all parts for first-class Short-Wave
Aerial Kit, complete, 10/-.
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Considerations

(Continued from: page 688.)

output, as well as the impedance ratio
of the output transformer, it becomes a
matter of simple ratio. Assume the op-
timum value is 10,000 ohms and the
transformer is marked 8,000 chms on
the primary and 5,000 on the second-
ary. The ratio would he

10,000/X = 85
"/ = 50,000
X = 6,250,

Thus the load resistance of the modu-
lated amplifier should be 6,250 chms.
The plate input to the modulated am-
plifier should be twice the audio output
of' the modulator.

‘1t is always necessary correctly to
determine the proper conditions under
which audio vaives operate. The most
important condition to determine is the
load impedance of the modulated am-
plifier from the impedance ratio of the
transformer. Let us use the same hypo-
thetical valves which we previously
used as examples.. Manufacturers’ rat-
ings look something like this.

Crass-B A.F. MODULATOR.
Power output (2 tubes), 200 watts.
D.C. plate voltage, 1,000 volts.
Load resistance plate-to-plate,

ohms.
Max. av. D.C. plate current (2 tubes),
317 m/A.

Peak Plate
Current

From this information we wish to
get two figures of vital importance
which are not given. We want the re-
commended peak plate current and the
drop across the tube at that current.
With that information we can calculate
the maximum output obtainable at the
plate voltage available, together with
the optimum reflected load impedance;
or, if that output is greater than is
necessary, the proper operating condi-
tions for the required output may be
obtained.

The peak plate current to one tube
may be obtained by dividing the maxi-
mum average. plate current with sine
wave input to both tules by o0.636.
317/0.636 = o.5 ampere. This value
should never be exceeded.

The drop across the tube is obtained
indirectly by subtracting the voltage de-
veloped across Rp froin tae supply volt-
age. With a plate-to-plate load of
6,400 ohms the reflected load imped-
ance to one tube would be 6400/4 or
1600 ohms. With a peak plate current
of o.5 ampere, the peak developed volt-
age would be 0.5 x 1600, or 8oo volts.
With a supply voltage of 1,000, the
drop across the tube, therefore, must
be 200 volts. The following formula
should be used:

{Ipmax) x -Erp

6,400

U.P.O. =

2
Suppose the power .supply available

' to-plate.

for the modulators delivers only . goo
volts.

(Case 1).
0.5 X (900-200)
U.P.O. = -
2
0.5 X 700
U.P.O. = — —— = 175 waltts.

2

The optimum value of reflected load
impedance would be 700f/0.5 = 1400
ohms for one tube, or 56oo ohms plate-
to-plate.

1f the power supply delivered 1100
volts, the calculations would be

(Case 2).
5 X (1100-200)
U.PO. = ————

= — = 225 watts.

The optimum value of reflected load
mmpedance would be goofo.5 = 1800
ohms for one tube, or 72000 chms plate-
Suppose we had 250 watts

iq
st

The Tungsram P28f5co is a new British valve
designed for Class B operation.

input to the modulated -amplifier, in

which case we would require enly 123

watts from the modulator. Assuming

a modulator plate voltage of roso.
{Case 3).

Ipmax x (1050-200)

125 =
2
850 x Ipmax
125 =
2
250
Ipmax= =0.294 amp. peak plate

850 current
850/0.294=2,900 ohms Ry or 11,600 ohms
plate-to-plate.

If the turns ratio of the transformer-

is known, the calculations need not be
made in terms of impedance, but may
be made directly in terms of voltage
ratios. The turns ratio may be taken
directly from the impedance ratio and
is the square rpot of the impedance
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ratio. A transformer with an imped-
ance ratio from secondary to total pri-

| mary of § would have a turns ratio of
{ /& = y0.625 = o0.79. This -atio is

| for the whole primary; the ratio from

secondary to one-half primary would
be 2 = 0.79 or 1.58.

In experiment 1, we were able to de-
velop 700 volts across Rp, which is half
the primary, so the peak voltage across
the secondary will be 700 x 1.58 =
1106 volts. The modulated amplifier
plate voltage wiil always work out to
be 1106 volts so long as the modulator
plate voltage is goo and the same trans-
former ratio and modulator tukes are
used. The modulator will deliver 175
watts of audio so the input to the modu-
lated amplifier could be a maximum of
350 watts. At 1106 volts, the plate cur-
rent to the modulated amplifier should
be 350/1106 =" 316'm/A.

In experiment 2, we were able to de-
velop goo volts across Ry, or cne-half
primary. 00 X 1.50 = 1422 volts
across the secondary. The audio cut-
put is 225 watts, so the input to the
modulated amplifier may be a maxi-
mum of 450 watts. 450/1422 = 316
m/A. modulated amplifier plate cur-
rent.

Operating
When making the calculations only
one precaution need be observed,

namely, that the input to the modulated
amplifier must not exceed twice the
audio output of the modulator. If more
input is applied to the modulated am-
plifier, the plate voltage and current
should be increased in proportion. Of
course, 100 per cent. modulation with-
out distortion cannot be realised with
appreciably greater inputs. If less in-
put is desired the plate voltage should
be maintained at the calculated value,
but the plate current may be decreased.
This will -increase the modulated-am-
plifier load impedance and also the
reflected load impedance to the modu--
lators. However, as the input to the
amplifier is reduced less audio is re-
quired, and under these conditions the
reflected load impedance should be in-
creased, and it will increase in exactly
the correct proportion.

Perhaps this will be more readily
understood if one considers that for a
given tube and value of plate voltage,
the developed vcltage across Rp will be
approximately the same for all values
of current below filament saturation,
and if the ratio of the transformer is
not changed the voltage across the
secondary will be the same. This is
not strictly true because at lower values
of plate current the drop across the
tube will be slightly less. The differ-
ence is small and need not be taken
into consideration for amateur appli-
cations.

(Continued an page 694.)
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The
RADIO AMATEUR’S
CENTRE

All items advertised can be delivered
from stock and carry guarantee of
satisfaction.

R.M.E., Hallicrafters, Harvey, etc. are all
co-operating with us whole heartedly to assure efficient British distribution
of their products. Weekly shipments, made direct from the works of
R.M.E. and Hallicrafters and a full supply of service spares is carried.

RMES69 RMES69 LS1 RME DB20

Crystal Model, With noise silencer Pre-Selector,
938, 1938, *1938,

£39 15s. 0d. £43 10s. 0d. £12 10s. 0d.

NEW COMPONENTS
McELROY'S STRAIGHT KEY, heavy base and contacts.

Delightful action ... - 10/- |
McELROY’S HUMMER FOR MORSE PRACTICE :’
Gives 1,000 cycle note ... . vie e 10/-
Key ol e combmed ... 20/-

NEUT CONDENSERS Transmitting type, 4 and 8 mmfd

3,000 volt working 6/-
IOHNSON FEED THRU' INSULATORS ...  each 8d. & 10d.
JOHNSON Q ANTENNAE, 20Q, 39/6; 10Q, 26/6 ; 5Q, 27/6
JOHNSON 50-watt and Jumbo Sockets ... ... 6/
JOHNSON 10-watt Baseboard Sockets ... B 3/-

AEROVOX 75 WATT AND 200 WATT
ADJUSTABLE RESISTORS

From 1,000 to 100,000 ohm

75 watt, 6/6. 200 watt, 11/6.
COMPONENTS FOR “ TELEVISION ” DESIGNED RECEIVERS
AND TRANSMITTERS
TAYLOR TUBES—T.55 ocol e e 45[=
TZ.20 and T.20 e ee e w. 1706
RAYTHEON—6L6 and 616G ... .. .. .. ... 18
Ceramic Octal Bases wee e .. each 1/6

U.T.C. and THORDARSON Modulation Transformers.

SEE THE HARVEY UHX-10 TRANSMITTER,
5 to 160 metres—10 to 20 watt R.F.

HIRE EDDYSTONE
PURCHASE NEWS! | Ciibrated Buzzer
Facilities available GS5EB] JOINS WEBBS® | Wavemeter, 8 to

o 500 metres. List
At Birmingham Depot. el o

on all Receivers

ol IR e, Full Stocksof Advertised 5
Goods for Callers only. | Full range EDDY-
Send for HUP. 4. C L STONE  compo-
Terms g D Lhh nents in stock.

EVERY 1938 HALLICRAFTER|IN][STOCK.

SEE THE SUPER SKYRIDER,
5 to 550 metres, £30 and £32.

The New CHALLENGER, £32 and £25.
The BUDDY at £9. The CHIEF at £12 10s. 0d.

Send 2d. for Illustrated List T.S.

9 At your service :
H. R. Adams, G2NO.

E. ]. Pickard, G6VA.

H. W. Stewart, G2CY.
RADIO T. R. McElroy, W1JYN.
LONDON 'Phone : Gerrard 2089.

14, SOHO ST:;, OXFORD ST., LONDON, W.I

ﬁ my
e
Are

Resistances
the best?

E think they are—but how can we prove

it to you? We can say our resistances
last longest, are the most reliable and make
lots of other claims for them, but you’ll just
reply that we’re biased — and maybe we are.
Of course, we might mention at the same time
that we’ve been making resistances for many years,
that we've shown the way with new types and
the majority of the big radio manufacturers fit
our components. And that’s something that
does not have to be proved.

QUBILIER

DUBILIER CONDENSER CO. (1925) LTD.
DUCON {WORKS, VICTORIA RD,, NORTH ACTON, LONDON, N.W.3.

Ve

C. R. Casson 18
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.
the commonest

One of questions
asked is, ¢ What should the meter
read ?”’ The question has no definite

answer when voice input is used. The
current value we have been dealing
with in making calculations is a peak
value which never shows up on any
meter. In settling the ratings for Class-
B audio, an average value is stated.
This is what the meter would read with
sine-wave input, and is determined by
multiplying the peak value by 0.636.
In other words, the average value with

sine-wave input for two tubes is 0.636 of
the peak value for one tube. However,
with voice input, because of the differ-
ence in wave-form the same peak out-
put and peak plate current are realised
at much lower average values of plate
current. Usually the average plate
current with voice input is approxi-
mately 5o per cent. of the value for
sine-wave input at the same peak out-
put. Only an oscilloscope will give a
correct answer to the question; ‘“What
should the meter read?”

In calculating operating conditions,
the information presented herewith
must be tempered with good judgment.

NOTHING SIR—PASSES
PILOT AL) - WAVE RADIO

Included in the new range of Pilot All-Wave Superhets, is
an amazing model employing 10 valves. It is capable of 8
bringing to you at real entertainment value, the World's
broadcasts on all wavelengths from 4.5 metres to 2,200 metres.
The six wavebands covered are :—4.5 to 15, 12.25 to 30,
26 to 70, 65 to 195, 190 to 550 and 750 to 2,200 metres.
There are many advantages in a * big” set, such as this
Pilot Model 106, which has 10 valves. It is a super-superhet.
No undue strain is placed upon any component or valve :
each one is only called upon to do just that work for which it is
designed. This results in perfection of tone, consistent per-
formance, stability over all wave-lengths is obtained through
the incorporation of no less than 18 separate coil assemblies,
controlled by the one wavechange switch. There is so much
reserve power that the weakest of stations is receivable at good
volume. The 14 watts output can be controlled to suit any
size room. .
Television sound, police, aviation, and even the World's
amateur transmissions, in addition to the World’s normal
broadcasts are all under your control with this Pilot model 106,

ONLY 25 GNs.
The range of 1938 Pilot All-Wave Receivers

and Radiograms includes several models
costing from 11} to 40 guineas and all capable
of giving owners ‘ All-world listening.
There are models for Battery operation ; A.C.
Mains, D.C. Mains or Universal models for
either A.C. or D.C. supply.
PILOT MODEL U.475
A De-Luxe 7-valve All-wave Superhet, for
AC. mains. Covers 4 wavebands, giving
** All-world listening” on 16-52, 48-150,
175-550, and 750-2,000 metres. Electronic
tuning beacon. Compass dial illuminates to
show thei w::l‘:;band ui use. :]3‘ World-getter,
with splendid tonal quality
and ample controllable volume. 17 GNS.
RADIO

PILOT FOR ALL-WAVE
Pilot Models 1
81 40 cns.

from
H.P. terms available

piloi' .Po'lof |&,'

PILOT MODEL 106
Superhet Receiver for A.C. Mains. 10 Valves,
6 Wavebands, 4.5 to 2,200 metres. 1 lyna-~
mic speaker, Selectively illqm:ngmtcd com-~
pass dial, Electronic tuning indicator, and
many exclusive features.

PILOT MODEL U475

1 PILOT ALL-WAVE RADIO COUPON 1
8 FREE Please send me without obligation, details of all Pilot I
1 All-Wave Superhet Receivers, etc. ; and special Pilot Standard ®
1 Time Conversion Chart “T.S:” 1

1 Name

i Place Coupon in unsealed envelope, 3d. postage. M

:PlI_OT RADIO LIMITED, ParkRovalRoad,;

London, N.W.10. =

"--------------------d
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From the figures only it might seem
possible to take a pair of 10’s and
transformers designed for use with
them and by raising the plate voltage
high enough modulate a kilowatt.
However, it cannot be done.

The peak voltage from plate to fila-
ment will be the applied voltage plus
the developed voltage. For instance,
if the applied voltage is 1,000 and the
developed voltage 8oo, the peak volt-
age from plate to filament would be
1,800 volts. The voltage from plate to
grid would be greater by the amount
of the peak grid voltage plus the bias,
which would be approximately the drop
across the tube, say, 200 volts. Thus
the peak voltage from plate to grid
would be about twice the supply volt-
age. Consequently, the applied volt-
ages should be in line with the maxi-
mum voltage ratings of the tubes or
breakdown may be experienced.

Best transformer design involves the
use of as small a core window as
possible to accommodate the required
amount of insulation and wire, and the
minimum amount of insulation shouléd
be used to permit the tightest possible
coupling between windings. For this
reason, audio transformers use the
least amount of insulation which will
provide a reasonable safety factor.
Consequently, if the voltages across
the transformer are increased above the
values for which it was designed, the
safety factor will be reduced.

Increasing the voltage across the
windings also adversely affects the low
frequency respense, though this is a
less important consideration because
the low-frequency cut off for most
transformers is below the lowest fre-
quencies obtained with voice input. The
amount of D.C. through the secondary
should not exceed the maximum rated

value because it may result in core
saturation, which necessarily must
cause high harmonic content. In

general, for safe operation, the voltages
across and the currents through the
windings of the transformer should be
in line with those at which the trans-
former was intended to operate.

The 28 Me¢. Band

It should be noted by those who
intend to make more extensive use of
the 28 Mc. band that this channel has
been built up into several sections by
the United States Government to avoid
interference between amateur stations.
The following frequencies are being
used : 28,000 to 28,500 kes., C.W. only;
28,500 to 30,000 kcs., C.W. and tele-
phony. This leaves oo kcs. clear of
local telephony as far as the U.S.
amateurs are concerned. It is hoped
that European amateurs will operate
between 28,600 and 29,900 kcs., so leav-
ing a small part of a wide band clear of
local telephony for local stations still

using C.W., and who wish to work long
{ distance.
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By FREDERICK EMMONS TERMAN
Professor of Electrical Engineering, Stanford University

813 pages, 9 X 6, 475 illustrations; 30s. net
SECOND EDITION

This accurate moving-coil instrument is
13 meters in one. It has 13 ranges : volt-
age ranges for measuring H.T., L.T., Grid
Bias, Mains and Eliminator Voltaggs:
Milliamp ranges for testing receiving
valves and apparatus ; Resistance ranges
for all resistances measuring. In case,
complete with testing prods, crocodile |
clips, leads and instruction
booklet.

HIS book gives a comprehensive treatment covering
Tall phases of radio communication. Tt is written

from the viewpoint of the engineer who is interested
not only in qualitative descriptions of radio phenomena,
but also in making quantitative analyses for facilitating
design and research.

THE
AVODAPTER

Simplifies valve testing, En-
ables all valves to be tested
under actual working con-
ditions without need for cutting
2 connections and groping about
e inside the set. Instantly adapt-

s AEE Tor 4ain, 530t arnd
U N IV E RSA L 7-pin valves. Price -
AVOMINOR

9-PIN Avo-CouPLER
Attachment glot illustrated)
‘This compact precision moving-coil
instrument provides facilities for all

I{'endgers' AvoDapter  suitable
or 9-pin
valves 1 2/ 6
A.C.and D.C. testing. It has 22

ranges covering A.C. voltage, D.C.

voltage, current, and resistance. All
readings are direct. Total resistance

The first part of the book is devoted to the theory of tuned
circuits and the fundamental properties of vacuum tubes
and vacuum tube applications in the light of their import-
ance and interest to every electrical engineer.

The latter part takes up more specialised radio topics, such
as radio receivers and transmitters, wave propagation,
antennas, and direction finding. In this part of the book
are chapters on radio- aids to navigation, sound and sound
equipment, and a new chapter on television.

In this thoroughly revised and enlarged edition, all but the
first few chapters have been rewritten in line with rapid
advances in radio communication, and more than half the
illustrations are new.

of meter, 200,000 ohms, ensuring Contents
t dings. Complete wi
:::;:‘:ep::;stniomdﬁ?pcum v:',:g I. The Elements of a System of 11. Sources of Power for Oper-
o o (s L £ 5 10 Radio Communication ] ating Vacuum Tubes
Leather Case, 10/-. . S. 2. Circuit Constants 12. Radio Transmitters
et 3. Properties of Resonant Cir- 13. Radio Receivers
New Edition ! gl

RADIO SERVICING

14. Propagation of Waves
4. Fundamental Properties of
SIMPLIFIED

Vacuum Tubes £, SEIES

Deferred Terms if

desired, et e N tube AR e 16. ;r:aldio' Aids to Navigation
of this popular text book is mow ready. It 6. Vacuum-tube Amplifiers 17. Television
hasd been entirely re-writtin o :ﬁenfolr.mh:ntl} (Cout.) 18, Sound and Sound Equip-
o o requirements and in 1g Of . ment
v_V"te for 'I.h{'trated ::Zs:rl;:dayqstnndards of knowledge. [t takes 7. Power Amplifiers " o Mo P @
literature giving full the reader by easy stages through the ?vhole 8. Vacuum-tube Oscillators ppenlat" e ? 0;[ 5 i
details of all ““ Avo™ routine of testing modern radio receivers, ; b e SEn g
Testing Instruments and describes in a clear and interesting 9. Modulation Inductance, and Capacity

manner every test, and much other use-
ful information of value to the radio
enthusiast. 150 pages, 8% in. X 5% in.
Numerous illustrations, diagrams
and graphs,

2/6 ZalséFue

10, Vacuum-tube Detectors

AUTOMATIC COIL WINDER & \
ELECTRICAL EQUIPMENT CO., LTD.

Winder House, Douglas St., London,
S.W.1, Telephone : Victoria 3404/7.

McGraw-Hill Publishing Co., Ltd.
Aldwych House London, W.C.2
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A Precision Oscilloscope

il h
KExperi

‘ ) Yy E make no apology for introduc-
ing a design for a complete
cathode-ray test equipment for

the amateur transmitter. The use and
advantages of such a unit have been
amply demonstrated for some vyears,
and in America it is the exception
rather than the rule to find a transmit-
ting station without a cathode-ray
monitor.

Commercial models have been pro-
duced in this country and America at
prices ranging from £zo to £so, but
they do not always fulfil the special
requirements of the amateur, and there
is, in addition, the valuable experience
to be gained in the construction of the
unit which leads to a far better appre-
ciation of what is actually being
measured.

In designing such equipment, the
following points have been considered :
Size of tube: Although the miniature

tube is popular it is obvious that
better measurements can be made
on a larger diameter. There is also
the possibility of later use for tele-
vision reproduction which indicated
at least a 4 in. tube.

The design allows a choice of
types.

Circuit: A linear time base is essential
for straightforward measurements
of wave-form, etc., and it must be
capable of a high speed. For this
reason a hard valve time base was
selected, giving a maximum speed
of 100 kc. This enables waves of
a megacycle to be seen easily and
20 mc. can be distinguished as
separate waves.

for

Amateurs and experimenters will find this
Sull-size oscilloscope useful for checking
waveform, testing receivers and observing
the performance of a transmitter. A 4-in.,
5-in. or 7-in. tube can be used.

| Amplifier : For small radio frequency
inputs an amplifier for the deflec-
tion is required. This is of the
screened pentode type which will
give ample deflection with an in-
put of o.1 volt at audio frequencies
and 1.0 volt radio frequency. The
amplifier can be cut out of circuit
at will and a separate valve is used
for each pair of plates.

Layout: The unit must be accessible
and at the same time shockproof.
This is done by asserubling it on a
standard chassis with a paxolin
front panel holding the controls. On
top is mounted a similar chassis to
act as a cover, and the sides can be
protected with perforated metal if
desired. The unit is not heavy,
and can be carried about by means
of a handle on top of the chassis.
The tube is in the centre of the
panel and is provided with a scale
mounted in front of the screen for
calibration.

The circuit is shown below where
the H.T. supply is obtained from the
conventional rectifier, with extra
smoothing for the time base valves and
amplifiers. Three transformers are
used, one for the cathode of the tube
which requires specially insulating if
the anode supply is earthed. The H.T.
| windings are on a separate transformer

menters

rand the heater windings for the recti-

fiers and valves on the third. Two
switches are used to control the pri-
maries, one putting on the heaters of
| the tube and the valves and the other
applying the H.T. to the rectifiers.
Fifteen seconds delay between switch-
ing 1 and 2 ensures that the insulation
of the valves is not strained.

The H.T. for the tube is obtained
from the potentiometer chain marked
R,, etc. Note that the potential for
centring the deflection is derived from
two potentiometers R, and R, across the
upper part of the chain. As the final
anode is tapped at a point midway be-
tween the ends of these the potential
can vary by a'slight amount positive or
negative to the anode. A safety resist-
ance is included in the anode lead to
limit the current in the event of flash-
over. Arrangement has been made for
a modulating signal to be applied to
the grid of the tube through a conden-
| ser which must be capable of with-
| standing the full working H.T. voltage.

This is useful for injecting a timing

signal, quite apart from its possible

use in television.
| The hard valve time base is the ‘*‘Kipp
.| relay ” type in which a small current
through the discharge valve triggers
the grid to reduce the impedance sud-
denly and allow a much heavier cur-

rent to flow. .

The main condenser 1is charged
through a resistance R,, and R,,, the
overall voltage being high enough to
ensure linearity of charge over the
range of the condenser voltage. The
discharge valve V3 across the condenser

—

V3
S
R; < Re

Constructors making this oscilloscope will have a ready means always at hand of conducting tests of all kinds with the highest accuracy,
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has its grid connected to the unode of |
the triggericg valve V, the impedance |
of which is controlled by the screen
potentiometer R,,. No current flows
through V; until a minimum value of
anode potential is reached, which is
supplied by the charging condenser.
As’soon as V; passes current the grid of
V, receives an impulse from the screen
of V, via the coupling condenser C,
and this impulse, amplified, is nanded
back to the grid of V, reducing its bias
and causing a heavy current to flow
from the condenser through the valve.
When the condenser volts fall to a low
value the current ceases, and the bias
‘“ re-sets itself ’’ until the condenser
charges again.

With suitable values of condenser
and coupling condenser this time base
can operate at speeds up to a mega-
cycle or more, but the amplitude of
sweep becomes progressively less un-
less special precautions are taken with
the circuit. However, with an addi-
tional valve after the discharge valve
to act as a sweep amplifier rio trouble
will be found in obtaining full scale
sweep.

For radio frequency amplification,
the single stages shown are connected
to the deflector plates. It is possible to
cut the amplifier out by switching, but
this sometimes leads to unwanted capa-
city and it is therefore preferable
to use terminals mounted as close as
possible to the deflector plates. At high
frequencies considerable loss is found
if the deflector plate leads are long and
the limitation of the tube for high fre-
quency. measurements will probably be
found to depend on this.

The deflector plates and the output
from the amplifier valves are brought
out to separate terminals mounted on
the front of the panel. These terminals ‘
are shown below the negative lead in

‘the circuit diagram and are arranged as
follows :—

Deflector plates X, and Y, are taken
direct to two terminals as shown, the
circuit between them and the anode of
the tube being closed by two 2-megohm I
resistances. The value of these resist-
ances represents the dead load of the
deflector plates so far as the external
circuit is concerned, and if it is expected
that the tube will be used for accurate
measurements in tuned circuits it is re-
commended that the resistance be in-
creased to 5 megohms.

The output from the time base is con-
nected to the terminal marked T.B. The
amplifier grid is connected to the ter-
minal marked “ I’ (input) and the
anode feed condenser to the output ter-
minal ¢ Q.”” Thus, if the time base re- ‘
quires amplification at the higher fre-
quencies, T.B. is connected to I and
the O terminal to the X, plate.

On the Y plate, which is the normal |
one for wave form investigation, there

is the choice of feeding through the
amplifier with O connected to Y, and
the input connected to I, or direct con-
nection may be made to Y,. For syn-
chronising the time base to the input
wave the terminal S is connected to, the
Y plate terminal. This feeds a propor-
tion of the input wave to the grid of the
discharge ‘¢ trigger ”’ valve. In some

-cases the effect of the input voltage is to

product a distortion of the trace on the
screen, and in low frequency work the

| amount of input voltage for synchonis-

ing should be kept to a minimum. The
condenser C20, which controls the syn-
chronising voltage is of 14.5 mmfd.

TELEYISION

AND
SHORT-WAVE WORLD

capacity and is adequate for the average
audio frequency wave.

In radio frequency work the amplifi-
cation of the AC/SP.3 stage will be de-
creased and a boost can be given by
means of an H.F. choke wired in the
anode circuit. The value is not impor-
tant and most experimenters have one
available from stock.

Input controls have not been included
in the amplifiers owing to the liability
to hum pick-up from the mains. In
using an oscillograph for tests on trans-
mitters it is usually preferable for the

(Continued on page 699)

Satisfied with your reproduction?

WAIT TILL YOU HEAR THIS!

E:

T §]
FREQUENCY IN CYCLES PER SECOND L

Make no mistake—here is no mere superficial alteration in

design.

Mr. Kenneth Jowers,
the well-known
Short-wave Editor

. 3 q e f ¢ Television and
An observant glance at speech coil, centring device, and Short-Wave Worid »

cone, will show you a few of the differences ; and two or
three minutes of listening will show you many more.

Another 600 cycles of top response—complete absence of
3000 cycles peak—slight gain in average sensitivity—it takes
a keen ear to analyse this new smoothness and fidelity, but

no ear can fail to detect it.

has expressed the
following opinion :—
W.B. Loudspeakers em-
body so many unique
features that they should
become the automatic
choice of all radio con-
structors and listeners

Prices (at present), remain at the old level—I7/6 W
to 45/-. Get your new Stentorian speaker now ! Y,

be

ANOTHER NEW

Stentorian

DIFFERENT—& BETTER STILL

WHITELEY ELECTRICAL RADIO CO., LTD. (gis) MANSFIELD, NOTTS.
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Two Hivac Beam Power

Obtainable through yeur dealer,
Descriptive Folder “T.S."’ Free

HIGH VACUUM VALVE CO., LTD,
111-117, Farringdon Rd., LONDON, E.C.]

7,

J
HIVAC SPECIFIED

FOR THE [5-WATT TRANSMITTER.

TYPE

Tetrodes with Octal bases, AC/Qa

PRICE

18/6

SPECIALISED SHORT-WAVE
COMPONENTS ALWAYS IN STOCK

SPEAKERS

We carry large stocks,
W.B., P.M. type, 8-in. cone, complete with transformer,
12/6. Ditto, extension type, low impedance, 7/6.
MAGNAVOX, 10-in. energised, 1,000 or 2,500 ohm, 19/6.
JENSEN, 8-in., 2,500 ohm, with transformer, 7/6.
JOHNSON Q ANTENNAE : 20-metre, 39/6 ; 10-metre,
?6/6 : S-metre, 27/6. Full range Bassett Concentric Feeders
i stock,
COMMUNICATION Equipment. Send I#d. stamp for
latest bargain list. It will save you pounds.

i 11

LATEST 3-GANG low densers,
fitted airplane dial, 8 and 80 : 1, 8/6 ; Yaxley 3-gang 3-band
switches, 2/11 ; ditto, 4-gang, 4-band, 3/11.

We are Sole Distributors for

BLILEY, THORDARSON, TAYLOR TUBES, RME,
NATIONAL, BASSETT CONCENTRIC CABLE, HOYT
METERS, ETC., ETC.

RAYMART SPECIFIED
for the
I5-WATT TRANSMITTER
Type M.T.6. MAINS TRANSFORMER.
350-0-350., 6.3 volt and 5 volt.
Price 10/6 Each.
RAYMART SHORT-WAVE MANUAL
487pages in all, 32 on receivers, transmitters, aerials, circuits,

etc., etc,, and 16 on short-wave components, 6d., or post free,

74d. Short-Wave Catalogue, 16 pages, 13d.

G5NI (BIRMINGHAM) LTD.

44, HOLLOWAY HEAD, BIRMINGHAM
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VISION /!

Long before there were any British television trans-
missions or commercially made television receivers

available to the British public, this company with its
many years' experience in design of transformers and
chokes, had designed such components for the television
experimental work carried out by manufacturers and
private indlviduals who were interested in the develop-

ment of television.

The technical staff of this journal show their confidence in Sound Sales products
by specifying our components for the
Low Cost Televisor described in this issue.
The specification includes :—
Sound Sales Transformer
Type 300T/100 30/-
Sound Sales Choke
Type 60/80 T. 22/6d.
And for the Precision Oscilloscope two Sound Sales Low Frequency Chokes
Type 30/H (Shrouded). 12/6d.
The range of Sound Sales products is of interest to all readers of this journal,
so why not send for our latest literature on Transformers, Chokes, etc., etc.

Spgcied by ~YITE ¢
sOUNDIRSE SALES

LTD.

Mariborough Road, Upper Holloway, London, N.19
Phone : Archway 1661-2-3 (Contrs. to G.P.O., etc.)

the Experts

ELI

“ OCTAL”

CLIX VOLTAGE SELECTOR
PLATES"have the tappings so placed

as to make incorrect insertion impossible.
Sockets are entirely insulated and the turn
plug is dead when out of circuit.
Be safe—FIT CLIX as specified for the
Television Vision Power Pack.

3 Way Plate 8d.
Shorting Plug 3d.

=N N<v? _
BRITISH MECHANICAL PRODUCTIONS LIMITED
790 ROCHESTER ROW ) (el B LONDON S\ 1

“OCTAL” VALVEHOLDERS

as specified for the ‘15 Watt Transmitter” employ
Clix patented helically slotted sockets which give
perfect, full surface - contact with any valve pin.

10d. each.
“ CLIX” VALVEHOLDERS

The Short-wave type with ceramic bases are Sfecified
for the *‘ Oscilloscope *’

7pin 1/2d. 4-Pin 10d. each.

TWO DESCRIPTIVE FOLDE‘RS * T.S.” FREE.

Telephone : Mid. 3254.

698
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* A Precision Oscilloscope for
Experimenters.”

(Continsted from page 697)

user to control the input to the plates
at the source by tapping rather than to
apply a high input to the amplifier stage
and reduce it by a volume control.
Again it should be noted that the load
of the amplifier is-represented by the
grid leaks of 2-megohms which are the
highest satisfactory value for H.F.
pentodes of this type.

In next month’s issue the instructions
for the chassis and panel] assembly will
be given. By arrangement with the
A.P.A. a ready drilled chassis will be
available for the unit, and perforated
metal screens can also be obtained.

Components for
A PRECISION OSCILLOSCOPE FOR
EXPERIMENTERS

CHASSIS.

1—Double Steel Chassis to specification finished
black (A.P.A)).
Expanded metal side shields (optional).

CONDENSERS, FIXED.

Ci—2z-mfd. 1,000 volt working type 950A (Du-
bilier)

C2—4-mfd. 1,000 volt working type 951B (Du
bilier).

C3—gi—lxinfd. 1,000 volt working type 951B (Du-

er).

C4—.1-mid. 4,000 volt working type 951C {(Du-
bilier).

Cs5—.1-mfd. 4,000 volt working type ¢51C (Du-
bilier).

C6—.5-mfd. type 4608/S (Dubilier).

C7—.1-mfd. 4,000 volt working type 951C
(Dubilier).

C&—.1-mfd. .or-mfd. .co5-mfd. .cor-mifd. oo05-
mid. type 68o (Dubilier).

Co—.005-mfd. .co1-mfd. .0002-mfd. .coor-mfd.

.0o0005-mfd. type 680 (Dubilier).

Cro—.5-mfd. type 4608/S (Dubilier).

Cr1—.1-mfd. 1,000 volt working (Dubilier).

Crz2—i1-mfd. type 955A (Dubilier).

Ci3—.1-mfd. 1,000 volt working type tubular

(Dubilier).

Ci4—>50-mid. 12 volt working type 3016 (Du-
bilier).

Ci5—r1-mid. 1,000 volt working type 950A
(Dubilier).

C16—.1-mfd. 1,000 volt working type 680 (Du-
bilier).

Ci7—.1-mfd. 1,000 volt working type 680
(Dubilier).

C18—s0-mfd. 12 volt working type 3016 (Du-
bilier).

Cig—.1-mfd. 1,000 volt working type 680
(Dubilier).

CONDENSERS, PRE-SET.
C20—14.5-mmfd. type SWs54 (Bulgin).

CHOKES, LOW-FREQUENCY.
2 —30 h. 50 M/A.(L1, L2), type 30H (Sound Sales}

HOLDERS, FUSE.
1—Type 1054 (Bulgin).

HOLDERS, VALVE.
4—7-pin ceramic chassis type less terminals
(Clix).

2—4-pin ceramic chassis type less terminals
(Clix).
PLUGS AND TERMINALS

6—Top connectors type Pg2 (Bulgiul}.
2—Terminals type B marked *‘ Mod."” (Belling-

I—TI(;en‘il)i.nal type B marked ‘ Earth.” (Belling-
2—T£::;ﬁ.nals type B marked ‘ Input.” (Belling:
2—TfLete1:ni:uals type B marked ‘output ** (Belling-
2—Terminals type B marked ‘Xi1,” “VYi1,”

{Belling-Lee).
2—Terminals type B unmarked (Belling-Lee).

TELEYISION
SHORT-V\;XI\?E WORLD

RESISTANCES, FIXED AND VARIABLE
R1—100,000-chm 1 watt (Erie).
R2—100,000-obm 1-watt (Erie).
R3—2-megobm and 1.2-megohm 2-watt {Erie).
R4—.5-megohm potentiometer {Reliance).
R5-—.1-megohm potentiometer (Reliance).
R6—200,000-0hm type 1-watt (Erie).
R7—.5-megohm potentiometer (Dubilier).
R8 —.5-megohm potentiometer (Dubilier).
Rg—100-000-ohms }-watt (Erie.
Rro—z2-megohm }-watt (Erie).
Rrr—.5-megohm 1-watt (Erie).
Ri1z2-—2-megohm potentiometer (Reliance).
R13—j50,000-0hm type 1 watt {Erie).
Rr14—350,000 ohm type $-watt (Erie).
R15—200,000-ohm 2-watt {Erie).
R16—25,000-obm z-watt (Erie).
R17—100,000-0hm potentiometer (Reliance).
Ri18-—2-megohm }-watt (Erie).
R19—2-megohm #-watt (Erie).
R20—2-megohm #-watt (Erie).
R21—200-ohms 1-watt (Erie).

R22 -.5-megohm 2-watt (Erie).
R23—50,000-0hm 2-watt (Erie).
R24—50,000-ohm 2-watt (Erie).
R25—2-megohm ¢-watt (Erie).
R26—200-ohm 1-watt (Erie).

R27—.5 megohm 2-watt (Erie).
R28-—50,000-0ohm 2-watt (Erie).
R29-—350,000-ohm 2-watt (Erie).

' SUNDRIES.

5—5-way group boards type C31 (Bulgin)
l Paxolin Panel to specification (Bulgin).

SWITCHES.

1—ganged 5-way Rotary switch 1039K (F. W,
Lechner).

1—ganged 3-way Rotary switch 1039K (F.W,
Lechner).

2—880T switches (Bulgin).

TRANSFORMERS.
I—4 V. 4a.

—2 v. 2a to specification (T1) (Premier).

—2 V. 2a.
I—1000-0-3500 V. to specification (T2) (Premier
I—2 v. 2a. to specification (T3) (Premier).

VALVES.

2—M.U.2. (Mazda).

2—AC/S2PEN (Mazda).

2—AC/SP3 (Mazda).

1—Type 5H C.R. Tube wi}h sockellz (Ediswan).

1 91 9 | PETO-SCOTT’S 1938 Range of ALL-WAVE and SHORT-WAVE APPARATUS is again I 1 938

unsurpassed for RELIABILITY, QUALITY and VALUE. This all-round supremacy
is the natural outcome of PETO-SCOTT’S long experience in Direct-to-the-Public Radio.

EVERYTHING
ALL-WAVE

You knew in 1919 . . . you know TO-DAY, that you may order from PETO-SCOTT in the knowledge that you will receive BRAND-NEW GOODS,
backed by a GUARANTEE of SATISFACTION. Post the COUPON below TO-DAY for FREE books and Blueprints which will put you on the road

to SUGCESSFUL ALL-WAVE CONSTRUCTION.

FREE - 2 ALL-WAVE BOOKLETS o« 8 BLUEPRINTS!

The PILOT
‘“ SHORT and ALL-WAVE EXPERIMENTER '
POST COUPON

FOR FREE COPY!

The Pilot * Short
and All-Wave Experi-
menter ' is a booklet
of 24 paFes featuring 9
new Short~-
Wave Kits, one of

which is illustrated,
of these designs
o incorporates standard
The PILOT “ALL-IN" chasis and panel
KIT (llustrated above with* Commencing with a
out cabinet) includes every 1-valve Adaptor-Con-
single item necessary to build verter, you may, when
any of 8 short-wave sets and you please, build this
includes black crackle finish up, on the same chassis,
steel cabinet for housing the into varying forms of 1.
receivers. Every component 2,3 and 4-Valve Short-
t&s:ied, Cr:atcired aqctih g:ﬁrgn- wave Receivers,
teed. mpiete Wi n-
structions and drawings. List Post :.he Coupoxfltioi:
valoe £5/11/5 your free copy of
6d. booklet, together
Cash or C.O0.D. £4-8-0 with a set of 8 Blue-
Or 7/6 down and Ll prints, for each of
11 monthly payments of 8/« the sets described.

Peto-Scott ALL-WAVE and GENERAL CATALOGUE

POST COUPON FOR FREE COPY'!

Whether you require a small condenser or a 9-Valve All-
Wave Superhet Receiver, Peto-Scott will supply you by post,
for Cash, C.0.D., or on Easy Terms, at astonishingly low
prices, made possible by our direct-to-customer trading.
Every item in the new Peto-Scott range of quality radio
apparatus is contained in an art catalogue free to all who post
Coupon. Below is a brief outline of the contents of this
invaluable little booklet :

All-Wave Kits and Chassis Microphone

All-Wave Receivers Portable Receiver
All-Wave Aerial Pick-ups

Amplifiers  Chargers Short-Wave Pre-Selector
Eliminators Short-Wave Kits
Gramophone Motors Speakers

Gramophone Pick-ups Valves

ALL - WAVE
S$.G.3 KIT.

@ 4 Wavebands. 14-31,
23-62, 200-550, 900-2,100
metres. Ready-assembled
switched coil unit simpli-
fies construction. Peto-
Scott Duplex Epicyelic

slow-motion tuning sim-

plifies world reception.
KIT “A.” All parts in-
cluding ready-drilled chas-
sis, drawings and instruc-
tions, less valves, speaker,

batteries. List Value £4/9/3. S

ouR PRICE £3 : 3 : 0 O 5. down and 11

monthly payments of 5/9. Kit “B,” with valves, £4/5/9,
or 8/6 down.

.

PETO-SCOTT C0. LTD, 7 (1) City Rd, London, ECL _ Cliold %7567 |

Please send me_ entirely free

{a) The Pilot * Short and Al NAME ........couvni.

Wave Experimenter” (priced
at 6d) with 8 Free Blueprints,

West End : 62, (T1), High Holborn, London, W.C. Holborn 3248. l

........................ O PP P P IR I

(&) The Peto-Scott All-Waveand ~ ADDRESS .........cccmuiiioriiiineiennsaenanananis B e W |

General Catalogue, as described
above. 1 enclose 3d. (stamps) to

EST. 1919 |

All Postal Orders must be crossed and made payable to Peto-Scott Co., Ltd. All currency must be registered, _]
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SHORT-WAVE WORLD

A Single-valve Self-
quenched Receiver

HIS receiver consists of a stan-

I dard grid-blocking regenerative

detector designed in such a man-

ner that losses are kept to a practical

minimum for the components used, and

is capable of giving excellent results

when used in conjunction with the aver-
age broadcast aerial.

Despite 1ts apparent simplicity, the

Fig. 1.—The simple circuit of the s-metre receiver.

receiver possesses equal sensitivity to |

the more usual regenerative detector
and separate quench valve. As a stand-
by or emergency receiver it has no
equal, and another point which will ap-
peal is the low cost. Most experimen-
ters have already spare condensers and
grid leaks, while some might prefer to
make the U.H.F. choke themselves, so
reducing the total cost to less than 13s.

| ground hiss on carriers less than about

It is general practise to use a reson- |
ant aerial for U.H.F. work, but in this
case a definite increase in signal
strength is obtained when some form of
harmonic aerial is employed as opposed |
to a resonant aerial.

Referring to the diagram, Fig. 1, it
will be seen that the coil and tuning
condenser L1C1 are between grid and
plate of the detector valve. Direct con-
nection is made from one side of Li1C1
to the grid, the other side being con-
nected to plate via condenser Cz and
grid resistance Ri. .. feed to the
valve is. through the filter choke Lz,
which serves as an effective barrier to
the H.F. component yet permits the
passage of audio to the headphones. The
by-pass condenser C3 should not le less
than .006-mfd., otherwise the quench
effect is *‘ patchy ’* and instability will
be experienced. In view of the back-

Rg, it is desirable to keep up the res-
ponse and any attempt to use a heavy
by-pass condenser to reduce background
hiss will not be satisfactory, as the sig-
nal will be muffled and readability lost.

Regarding the valve, it is not always
possible to substitute different types and
obtain optimum efficiency. The values

NOVEMBER, 1937

By G. T. Clack

| of C2 R1 given are for the Tungsram
P220 or nearest equivalent. If a higher
impedance valve is to be used, such as
an 'L.F. or H.L. type, then the con-

- L g-0
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<
3

(- —

SWG6

in tre
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i
Fig. 2.—.A simple 5-metre aerial.

Goupling Giil -~ 2 fum.
Loop i

Spocmg A
Distance

structor may find a slightly higher
value of Rr is required, say, 750,000
to 1,000,000 ohms. In such circum-
stances mount two small clips on either

A.P.A.

ARE PROMINENT AGAIN

IN THIS ISSUE A.P.A.
CHASSIS are specified for the
15-Watt Transmitter and Oscillo-

scope.

Useful list of stock metal parts and aids to
construction free on request.

for
ANYTHING

IN
Write or
Phone :

London

METALWORKS
171¢, Battersea Park Road,

MACAULAY 4840

mitter,.

equipment, valves,
nents, etc., stocked ;
advice

technical rom

S.W.8

All laboratory checked and ** hotted-up "
Demonstrations in our own showrooms, without obligation, to enable you to
select apparatus to meet your own needs

Send for useful folder containing complete technical data.

SPECIAL CROWE DIAL |

Specified for the Beginner’s Trans-~
Delivery from stock. 7/6

A wide range of transmitting
compo-

appar-
atus built to order. Unbiased

G2NK

Technical Manager

lEl YOU WILL FIND

. I@ GHAM9

7A WIDE CHOICE
OF

ABINET RECEIVERS
A N EL
CREEN at A.C.S.
HASSIS " i
including
by NATIONAL NCI00 10550 m. 12 Valves... ... £35
1938 SUPER SKYRIDER, 5 550 m, Il Valves ... .. . £32
SKY.CHALLENGER, 7.5.550 9 Valves o 53
HAMMARLUND  SUPER.PRO. 75240 m. 16 Valves .. £72 10s.
PATTERSON PRI10, 8-550 m. 15 Valves ... — £35
RME 69, 10-550 9 Valves . £39 15s.
RCA ACR 111, 9550 m. 16 Valves 857 10s.
SKY BUDDY, 16-550 m. 5 Valves 3
SKY CHIEF, 14550 m. 7 Valves ... £12 105,

for unbeatab]e short-wave reception.

Easy terms and part exchanges.

Take a cheap day return to Bromley
North—1/6. Only 20 minutes from
town. Open until 8 p.m. except
Wednesdays (1 p.m.)

A.C.S. Radio

52/54, Widmore Road,
Bromley, Kent.
Ravensbourne 0516/7.

700
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side of C2 and try,various values of R1 |
under actual working conditions. There
is always a value that will give a very
noticeable improvement for a given
type of valve.

Cz is .oooz-mfd., tag or wire end type.
If the capacity is more than .0003-mfd.
a high pitched whistle will be noticed,
but if it is lower than about ;5-mmfds.
the valve will oscillate but difficulty
will be found in making it super-
regenerate smoothly over the whole of
the bands.

L1 consists of five turns of 12 s.w.g.
bare copper wire of 2 in, diameter, and
a length of 1} in. It is mounted directly
on to C1, which is an Eddystone micro-
denser with a maximum capacity of
22.5 mmfds.

The U.H.F. choke consists of 45 turns
of 22 s.w.g. enamelled copper wire. It
can be wound on a pencil then slipped
off and suspended with the turns slightly
spaced.

Details concerning assembly are
clearly shown in the drawing. It will
be seen that apart from the L.T. and
one phone lead no other connections are
made to the receiver. The valve holder
is mounted directly on to C1 together
with the coil, and the only alteration
necessary to facilitate the wussembly is
the substitution of the small terminal
(from moving vanes) on Ci, with a 2 in.
length of screwed 6B.A. brass rod in-
serted. Reassembly of the grid socket
is made directly on the rod. The valve
holder is turned until one of the screw
holes in the base is directly opposite |
one of the supports for the fixed vanes,
and with a little pressure it can be made |
to slip over the end thus giving the
second point of support. C2 and Ry are
connected directly between the anode
terminal of valve holder and the 6 B.A.
rod supporting the coil.

Should the aerial coupling be too
tight the receiver will stop quenching
at two or three spots over the tuning
range and if teo tightly coupled will
stop oscillating altogether. The sim-
plest method is to make a small loop in
the aerial lead and slip it over the
anode terminal of the valve holder, even
s0 this may have to be loosened still
further. Coupling to the plate is better
in the case of a harmonic aerial than to
the plate end or grid end of the coil.

The resonant aerial in Fig. 2 can be
coupled to the receiver by a two turn
loop # in. diameter inserted in the centre
of Li. It is recommended that a 600
matched impedance line is used with an
8 ft. top, and the feeders can then be
of any convenient length.

One phone lcad is connected to the
small midget stand-off insulator anchor-
ing the U.H.F. choke and the other
phone lead goes to positive + of a 100
volt H.T. battery. The negative of
the H.T. battery is taken to negative of
the accumulator.

Super-regeneration will cause a high

pitched hiss which decreases immedi-

ately a carrier is tuned in. An R8 or Rg |

carrier will cause the hiss completely to
disappear and any modulation will be
heard perfectly. This hiss commences
to become noticeable on strengths be-
low Rs as in the case of speech some
words tend to merge with the back-
ground.

The receiver will operate as a straight
regenerative if C2 and Ri1 are altered
to 5o mmfds. and 2 megohms respec-
tively. Furthermore, it is absolutely
necessary to replace the cxisting
U.H.F. choke with a similar equivalent
wound on a suitable insulated former.
The reason is that when used in a super-
regenerative circuit, small variations in
inductance of the air wound choke,
caused by virtue of vibration while tun-
ing the receiver, has little or no effect,
but to obtain maximum efticiency when
used as a regenerative detector, the re-
ceiver must be operated on the threshold
of reaction and 1igidity of the U.H.F.
choke is necessary to reach this posi-
tion.

The following details will assist in
designing a 6oo feeder using the most
convenient size of wire to hand.

= 75 x d.
Where D is the spacing, centre to cen-
tre of the two wires, d is the diameter
of wire to be used. This only applies
to feeders for a surge impedance of 6oo.

The aerial can be cut (1) for a given
frequency, and (2) the matching section
obtained by the following.

492,000
() L' (@) = — X .94
f (in kes.)
492,000
(2) A (in feet = —— — X 123
f (kes.)
147,600
E (in feet) =
f (kes.)

Components for
A SINGLE-VALVE SUPER-
REGENERATIVE RECEIVER

BASEBOARD.

1—Wooden 6ins. by 6 ins. by 1 in
COILS.

1—4 turn type 1050 (Eddystone).
I —6 turn type 1050 (Eddystone).
2—hases type 1051 (Eddystone)
CONDENSERS,

1 —.0002-mfd. type GgoW (Dublller).
1—.006-mfd. ytpe 691 (Dubilier).
CONDENSERS VARIABLE.
1-—type 900/20 (Eddystone)
CHOKE, HIGH-FREQUENCY.
;)Ttype 1011 (Eddystone).

1—type 1026 (Eddystone)

HEADPHON

1—pair type D (S G Brown).

HOLDER, VALV.

1—Ilow-. los= type S\sz (Bulgm)

PLUGS, TERMINALS

1—plug type 5 marked H.T. negative (Clix).

1—plug type 5 marked H.T. positive (Clix).

1—spade terminal red type 14 (Clix).

1 —spade terminal black type 14 (Clix).

SUNDRIES.

1 —extension outfit type 1008 (Eddystone).

1—insulated bracket type 1007 (Eddystone).

Approximately 1 ft. 12 gauge bare copper wire
{Webb’s Radio).

Approximately 4 ft. 22 gauge enamelled covered
wire (Webb’s Radio).

1—2 ins. length 6BA studding.

1—stand-off insulator type 1019 (Eddystone).

VALVE.

1—type P220 {Tungsram).

T2L8YISI0N

AND .
SHORT-WAVE WORLD

RADIO CLEARANGCE

The reliable Mail Order House offer
the following

BRAND NEW GOODS

BRYCE MAINS TRANSFORMERS, standard for the
season. 250-0-250, 80 m/A., 2-0-2 volts 2.5 amy 5
volts 4 amp., 8/6. 350-0-350, 120 m/A., 2- 0-2vo|ts 5amp
2:0-2 volts 4 amp., 10/6. 350-0-350, 150 m/A., 2-0-2 volts
2.5 amp., 2-0-2 volts 4 amp., 2-0-2 volts 2 amp., 11/6.
500-0- 00 150 m/A. 2-0-2 volts 2.5 amp., 2-0-2 volts
6 amp., 2.0-2 volts 2 amp., 2-0-2 volts 2 amp., 17/6.
All above transformers, centre tapped. Mains input
200-250 volts by means of screw adjustment.

BRYCE MAINS CHOKES. 30 henrys, 40 m/A., 500
ohms, 4/ ; 40 henrys, 60 m/A., 500 ohms, 5/6; 80
henrsés/ 60 m/A., 2,500 ohms for speaker replacement,
etc. -

LISSEN, 4 Valve A.C./D.C. Universal Receiver, complete
with Ever Ready Valves, large Magnavox Speaker, in
attractive cabinet with Station Named Clock Face Dial,
list 8% gns., our price to clear, £3/12/6.

AERODYNE 4 Valve Transponalﬂe Battery Recelver,
complete with Mazda and Mullard Velves, in most attract-
ive walnut cabinet, large Rola P.M. Moving Coil Speaker,
brand new, listed ) gns., our price, £3/5/-.

SHORT WAVE COILS, 4-pin type ; 13 to 26 metres ;
22 to 47 metres ; 4l to 91 metres ; 79 to 170 metres.
1/9 each. Setof 4 6/3

SPECIAL CLEARANCE OF BRYCE TRANS-
FO! , ex large manufacturer’s order, 300-0-300,
80 m/A., 4 volt 4 amp. C./T., 4 vol! 2 amp. Mains input
200-250 volts adjustable, 6/ each

PLESSEY 2,500 ohm Field Energlsed Speaker, fitted
Pentode Transformer, 73-in. Cone, splendid job, 5/11 each,
ELECTROLYTIC CONDENSERS, by well-known
manufacturer, All these Condensers are Cardboard type

Elect Iyt
o lr(:gj 450 volt working, 500 volt peak %/3

6mid. " " /3

8mid. " " 2/6
4 plus 4 mfd. o o " 2/6
6 plus 4 mfd. o) " " 2/9
8 plus 4 mid. e b = 2/9
8 plus 8 mfd. o o 5 33
16 plus 8 mfd.

4 mfd. Aluminium can. 1-hole lemg, 450 volt working,

500 volt peak, 2/6. 8 mfd. Aluminium can, 1-hole Fixing
00 volt working, 550 volt peak, 2/11.

CENTRALAB VOLUME CONTROLS, Brand New,

complete with Switch, 5,000 ; 10,000 ; 25,000 ; 50,000 ;

500,000 ; 2/6 each.

GARRARD UNIVERSAL GRAMOPHONE
MOTORS, suitable for A.C. or D.C., complete with
pick-ups, 59/6
A.C. GRAMOPHONE MOTORS, com-

plete with pick-up,
GARRARD AUTOMA'HC RECORD CHANGERS,
1o plny |0-|nch or 12-in. records, listed 10 gns, our price
A.C., £7/10/- ; Universal, £8/8/-.
SET of 3 Lissen Iron Cored Band Pass Coils, complete
with Switching and Circuit, listed at 37/6. our price, 8/11.
SET of 2 Lissen Iron Cored Coils, for Aenial and H.F,,
complete with Switching and Circuit, listed 25/-, our
price,
Lissen General Purpose Iron Cored Cals, complete with
Reaction, suitable for Aerial and HF., without switch,
listed 8/6, our price, 3/3.
Speaker Cu.bmels first-class Walnut Speaker Cabinets,

ern design, constructed of Heavy Timber throughout
To take any speaker up to 10-in. in-diameter, 8’11 each.
Special offer of American Constructrad Short Wave Kits.
These Kits cover a Wave Band of 15 to 600 metres by
means of 5 Interchangeable Plug-in Coils. Same are
easily assembled and are sent out sealed as from the
makers, complete with stamped metal chassis, metal
panel and all necessary parts to make up a successful
short wnve Receiver. Orders for these kits must be
accompanied by 1/~ as part payment for postage.
2 Valve Battery Kit, complete with Valves, 22/11.
3 Valve Battery Kit, complete with Valves, 37/6.
3 Valve AC. Kit, complete with anves, 42/6.
All orders 5/- or over post free Orders under 5/~ must be
of postage, C.0.D,
orders under 5/~ cannot be accepted. Orders from lrelnnd
and special parts of Scotland are subject to certain in-
creased postage rates, and customers are advised to apply
for details of postage “before ordering.

RADIO CLEARANCE

63, High Holborn, W.C.1
Holborn 4631
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Some New G.E.C. Receivers

E are glad to see that the

’\x; General Electric Co. are look-

ing after the requirements of
those listeners who are still vestricted
to receivers run from dry batteries and
accumulators: They have just intro-
duced a luxury 4-valve 3:band super-
het receiver which is complete with
valves and power supply for io guineas.

This set, covering as it does from 16
to 50 metres and the usual medium and
long wave bands, enables the user to
pick up a good percentage of the most
interesting programmes from Europe
and other parts of the world.

Despite the fact that it is battery
operated, this model, BC-3846, in-
cludes fully delayed automatic volume
control, an 8-in. moving-coil loud-
speaker with provision for an external
loudspeaker if required, a special tun-
ing dial calibrated with .station names
on all wavebands, and visual tuning.

As the receiver is obtaining its high-
tension from a dry battery the current
consumption has been reduced to the
absolute minimum, but even so, quality
is of a high order even at maximum
output.

For those who are not interested in
short-wave. 1eception there is an alter-
native receiver, the Battery S.P.3,
which is priced at £6 155. od. It is an
economical two-band receiver with an

efficient high-frequency stage allowing
for good selectivity plus reception from
a large number of continental stations.
Despite the price, many of the refine-
ments embodied in the more expensive
rceivers have been included, such as
visual switching, 'single-knob tuning,
and full vision station-named cial. For
those who do not like the conventional
reaction control, special) note should
be made of the fact that with this set
pre-set reaction is included.

Total high-tension consumption is
7 mA., while the price includes valves,
H.T. battery and accumulator.

One of the high-spots in the G.E.C.
range this season is the A.C. All-wave
5, which is one of the cheapest sets of
its kind at ¢} guineas. As its name im-
plies, it is a 3-valve super-het receiver,
covering three wavebands and designed
to have an output of between 2 and 3
watts at high quality.

"To cvercome noises which are some-
times picked up via the mains leads, a
special power line noise shield has been
included. This is a very important
feature not often found with receivers so
low priced.

The standard receiver is suitable for
A.C. mains of 190-250 volts, 40/100
cycles, while for an extra half-guinea,
special models can be obtained for 110-
130 volts, and 210-230 volts.
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As we go to press news has been re-
ceived of a 4-valve battery model re-
ceiver with Q.P.P. output. Current
consumption is only 9 mA.; while the
output is very much greater than with
normal pentode or triode valves. The
price of this receiver is 11} guineas.

Apparatus for Short-wave
Listeners and Experimenters

MOST comprehensive catalogue
Ahas just been introduced by

Premier Supply Stores. It has
no less than go pages and between its
covers illustrates all kinds of fransmit-
ters, receivers, amplifiers and compon-
ents.

Amplifiers for public address work
and portable awmplifiers for use with
dance orchestras are also illustrated, to-
gether with no less than four pages
devoted to microphones and associated
equipment. Readers will find the pages
devoted to mains transformers of parti-
cular interest, while a new feature is
the listing of Amelican communication
receivers, such as the RMEG6g. There
is also a section devoted to circuit dia-
grams of 5-metre transmitter, transmit-
ting aerial and modulator circuits.

All  Taylor, R.C.A., Raytheon,
Eimac, and Tungsram transmitting
valves are listed with full operating
data. We recommend readers to write
for a copy of this catalogue, which is
priced at 6d., to the Head Office, 167
Lower Clapton Road, 1:.3.

1007 RELIABLE-IF ITS
FLECTRIC SOLDERING

Every contact a neat, stmple and lasting job
—that’s what Solon electric soldering gives
you. Maintains constant heat where you
want it—element clamped within the bit
concentrates all heat at point.

8/6 Sold with Instruction Book

Resin-cored Solder, 6 ft. Flex
Bag;;:m and Standard Lamp Adaptor.

65 watts

W.T. Henley’s Telegraph Works Co, Ltd., (Dept. Y4{78a/V.),
Holborn Viaduct, London, E. o

Q.C.C. CRYSTAL AND HOLDER

Specified for the
I5-WATT TRANSMITTER

1.7mec., 3.5mc., and Tmc. Bands.

STANDARD TYPE—  POWERTYPE—(For use
(For use with up to 300 with up to 500 anode

anode volts). |5/_ volts). 20/_

100 Kes. Quartz Bars within plus or
minus 25 cycles.

CRYSTAL HOLDER AS SPECIFIED.
Type B.—A totally enclosed dustproof
holder of the plug-in type. Instantly
interchangeable. Price, with base, 8/6

Postage to all parts of the world.

NATIONAL CRM CATHODE RAY OSCILLOSCOPE.—Com-
plete with 913 Cathode Ray tube and built-in 220/230 volt A.C.
input power supply. £5:9:0

NATIONAL NCI0lI X.—The finest value In communication receivers.

Crystal filter, 12 metal valves, 10-in. speaker chassis, 220/230-volt
built-in power supply. g 8

We are authorised National Distributors, but we can supply all types
of communication type receivers.

TRANSMITTING VALVES.—Raytheon RK20, 90/-; RK23 and
RK2S, 27/6 ; Taylor TS5, 45/-; Taylor 866, 11/6; Eimac 35T,
50/- ; Amperex HF 100, 57/-.

RECEIVING VALVES.—Raytheon or Sylvania types only. All types
stocked at competitive prices.

VALVE-HOLDERS.—Ceramic-U.S.A. 4, 5 6 or 7-pin, /- each.

National Isolantite, baseboard or chassis mounting in 4, 5, 6, 7-pin,
Octal, 2/= each, Send 2d. in stamps for a copy of our full American
lists, including a sopy of the New National Catalogue No. 270.

THE QUARTZ CRYSTAL CO., LTD.

(G2ZNH & G5MA)
KINGSTON ROAD, NEW MALDEN
Telephone : Malden 0334

63 & 71
SURREY
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* The Cossor Cathode-ray
Tube Unit.”

(Continned from page 675)

M is approximately 1,000 volts nega-
tive to the AN terminal and earth.
The beam trigger is operated elec-
trically by connecting the EL ter-
minal to any external circuit which
produces a negative pulse, or con-
veniently to whichever terminal of
the X or Y pairs whose potential is
negative in operation. The beam
switch is initially set so that the grid
of the trigger valve is positive and
the beam is off, the negative pulse
driving the grid negative and turning
the beam on.. The time to reach full
brilliancy is of the order of 20 micro-
seconds, and owing to the time con-
stant of the stopping condenser and
resistance in the grid circuit, the
beam is turned off automatically after
approximately o.25 second.

Fitted inside the mu-metal screen
on opposite sides of the tube neck are
a pair of deflecting coils. The deflec-
tional sensitivity can be varied by
connecting them in series or parallel
as required or by shunting them ex-
ternally. Alternative coils are avail-
able for higher or lower current
ranges as required.

Short-wave Constructor Kiis

NEW booklet dealing with short-
Awave kit receivers of all kinds

has just been published by the
Peto-Scott Co., Ltd., of 77 City Road,
London, E.C.1, and 62 High Holborn,
London, W.C.1. Amongst the receivers
illustrated is the Pilot Short-wave One,
the parts for kit A costing £2 os. 4d.,
and a similar model with greater selec-
tivity and a more flexible input circuit.
Both of these kits are ideal for begin-
ners on short-waves.

Model 260, a two-valve receiver,
costs £z 17s. 4d. for kit A, and is made
up of a detector and low-frequency am-
plifier. The chassis is so arranged that
additional valves can be added without
the original fundamental circuit having
to be altered.

In all these Pilot kit receivers a stan-
dard chassis is employed to make up to
four valves, so that the beginner can
build a one-valve set and when he has
gained sufficient experience, increase to
2, 3 or 4 valves, as required.

"A three-valve model using 6-pin coils
is priced at £3 1s. 8d. for kit A while
the largest receiver in the 1'ange, a
short-wave four, costs anly £3 12s. 11d.
With every kit a constructor’s envelope
is included free, including 16 wiring
diagrams, eight theoretical drawings,
calibration chart, and an up-to-date list
of - short-wave stations with wave-
lengths and frequencies.

GALPINS

75, LEE HIGH ROAD, LEWISHAM,
LONDON, S.E.13. Tefephone : LEE GREEN

X-RAY GEAR

All Goods Sent on 3 days’ approval against cash.

12-INCH SPARK COIL complete with Condensers, Dis-

charge Rods, etc., in pohshed case, in new condition, 75/~,

lo-lNCH SPARK COIL complete with ngh Speed
Contact Breaker with Condenser. in Portable case, 95/~
Ditto with Rotary Break, 9 F.

16-INCH SPARK COIL, wlth Condenser, 65/~ 10-inch
él/t!t}o, 55/s.  8-inch ditto. 50/-. All in good condition.

FLUORESCENT SCREENS, “Platinum,” 12 X %in
in frame. Good condition, 35;-.

X-RAY TUBES, with Tungsten Targets, 17/6. With
Platinum Targﬂs. 25/-. Packing free. C/F.

COOLIDGE FILAMENT TRANSFORMERS, 200/
%50 volts 1 mput 35/~. Coolidge Tubes in new condmon.

10 K.VA, X-RAY TRANSFORMER, 200/250 volts 50
cycles | phase complete with Auto Transformer Controls
Time Clock. Meters, 0 to 5 amp. and 0 to 10 and 50 m/A.,
acll Fcomplete in oak cabinet guaranteed working, £20//-.

SINUSOIDAL CAUTREY AND LIGHT TREAT-
MENT SET for A.C. Mains, 200/250 volts, complete on
stand in worl(mg order, £5/10/-. C/F.
MERCURY VAPOUR 1 KW. A. C. TO D.C. CON-
VERTOR 220 volts AC. mput 200 volL'. D C output,
complete wnh spare tube, £5/10/-. C/F.
MERCURY ROTARY BREAKS, for 110 volts D.C.,
25/~ for 200/250 volts D.C., 35/~ Control Boards for X-
y Coils with Meter. Swncha Resnstance, etc., 30/~
MILLIAMP Moving Coil type in solid brass
case, 6-in. dial, 0 to 5 and 50 m/A., 2746 7-in. dial, 0 to 63
and 65 mfA., 27/6 3%-in. dial, 0 to 5 and 25 m/A 22/6.
3}-1r 5-0-5—25-0 25 and 250—250 m/A., 25/=. Moving
eter Movements for recnhbrntmq e Multirange

S/Ieters. 23-in. dial, 5/~, larger size, 4 and 5-in., 6/6. Post
MAINS TRANSFORMERS, 3% kW. 100/120

LARGE

volts to  200/250 volis, or vice versa, not auto. wound,
£3/10/-. 2 kW,, 50/, | kW., 35/~. Auto. wound, 150
watt, 10/-. |00 watts 8/6. 60 watts, 6/

SHILLING ELECTRIC LIGHT CHECK
METERS 200/250 volts. 50 cycles, 1 phase, 5 and 10
amp., 17/6, C/F. Ditto, Quarterly type, 6/~. Post 1/-.
MAINS VARIABLE RESISTANCES, Sliders type,
worm wheel drive ; 2,000 ohms, carry 250 m/A., 17/6 ;

400 obms % amp., not w.w. type, 12/6 ; 10 ohms 4 amp.,-

10/~ : 13 ohms 20 amps., 15/- ; Stud Switcharm type,
150 ohms 3 amp., 15/~ ; 300 ohms 1} amp., 15/~ ; 300
ohms & amp., 10/-.
ELECTRIC MICROPHONF.S. 2/6. Micro-
phone Transformers, 2/6. G.P.O. Hand-grip Earphones,
1/6. Telephone Hand Generaton, 4/-. Post, 6d

“CARTER” ROTARY CONVERTORS, for car
radlo, etc. Input 12 volts at 28 amy output 200 volt
40 m/A., tapped at 90 volts and 4 g voL'. Complete
;le;h all smoothing .Brand new. Listed £5. To clear,

TRANSFORMER, 2} kilowatt, step

100/110 volts to 200/250 volts. Guarant:ed 53/10/- C/F
INDUCTION MOTORS, i-h.p., for 200/250 volts,
I-phnse, 50 cycles. Sultnble for pumps, sewing machines,
cinemas, ete. Condition as new, 22/6, post free.
EX-G.P.O. GLASS TOP highly sensitive RELAYS,
type B. Operating current approx. | m/A., 7/6.
CHARGING OR LIGHTING DYNAMOS, 110 volts
14 amps Compound Wound, 1,350 r.p.m., 90/- 25 volts
25 amp., 1,000 1. 90/-. |2 volL'. 8 amp. Shunt wound
176, "2 volts 12 amp., 11/6. 25 volts 8 smp., 32/6. 33
volts 8 amp., 37/6. All fully guaranteed, regulators to
suit 10/~ to 12/6 each.

MAINS CONDENSERS, 2 m.f. 250 volts working, 9d. ;
4 m.f. 350 volt working, 2/=~. Dubilier Block Condensers,
4% 2 X 2 m.f. 500 volt test, 2/6 each. T.C.C. Electro-

| lytic Condensers, 8 m.f. 200 volt working, 1/6 ; 500 m.f.

40 volt working, 4/~ ,000 m.f. 12 volt working, 6/6 each.
Mains Chokes. 20/30 nry, 40, 60, 80, 120 m/amps.,
price 1/-, 1/6, 2/6, 4/6 each R.AF. Cut-outs, 20 volts
3 amps., 1/6. Microphone Buttons, 9d. Vitreous
Reslsmnca. 126 ohms $amp., 1/6 ; 2,000 ohms, 100 m/A.,
1/« ; 3,000 ohms 220 m/A 2/w each. Resistance Mats,
600 ohms % amp., 4/ ; ohms 5 amp., 1/6 each. Bulgin
DP.D.T. Togele Swm:hes. d. each. Ex-Naval Short-
wave Transmlmni Condensers, .000024 m.f., 4/6 each.
Dubilier % 500 volt test condensers 2/ each.
Magnetic Triple Action Keys, low-vohsge workmg, 2/=
each, Large 80 ohms 3 amp. Rheostats, in teak case, 2/~.
4 oz. Bobbins of 40 gauge D.C.C. instrument wire,
1/3. 9 oz. Bobbins of 26 gauge, 1/~. Mains Power Pack
2 % 30 henry Chokes, 2 X 2 m.f. Condensers, 2/~ each.
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¢ Aerials for Ultra-short Waves.”
(Continned from rage 683)

35 ft. The resistance R, which is of a
non-inductive type, carefully insulated
so that it is not affected by weather,
should have a value of 400-ohms, or
equal to the impedance of the feeder
lines.

This type of aerial is also suitable for
use up to 4o-metres, over which wave-
length its advantages and directional
properties become less noticeable. Con-
structional data is shown in Fig. 12

A highly directional aerial that is
particularly suitable for 1o-metre work
is shown in Fig. 13, where there are two
half-waves in phase, the entire array
beginning and terminating in two
quarter-wave sections. Without a re-
flector this aerial is bi-directional and
has a pattern that is very much broad-
side and extremely concentrated. For
wide coverage two aerials of this type
would be needed and erected at right
angles. The lengths of each cection are
given in Fig. 13 and can be calculated
from the formula previously given for
aerial lengths. The feeder lines are
shown as 60o0-ohm, which are the most
popular, can be of almost any imped-
ance within the scope of the matching
transfermer.

The non-resonant line should be ter-
minated in a coil of one or two turns,
depending on the wavelength or the
amount of coupling required, and
looped over the grid coil in the receiver,
as shown in Fig. 14. On 10 metres,
however, it may be necessary greatly to
increase the number of turns if the coils
are of small diameter, but this can
easily be checked by experiment.

An easy way of adjusting coupling is
to have a small diameter coil inside the
grid coil and to slide this in and out
until optimum results are obtained.
The coupling should then be fixed.

In this short article I have en-
deavoured to show some of the more
suitable aerials for wultra-short wave
reception, but the correct aerial for any
particular purpose depends so much on
location that the aerial finally chosen
for any particular work cannot be
definitely fixed without all the:circum-
stances being known.

RELIANCE PRECISION
POTENTIOMETERS

are Specified for the
] PRECISION OSCILLOSCOPE and the LOW COST
TELEVISOR described in this issue.

5,000, 20,000, 50,000

{ and 100,000 ohms.
Type T.W. (wire
!wound) 4/6 each REI.IANCE

0.5.and 2 megohms
Type S.G. Linear. THE PRODUCT OF

4/9.each  SPECIALISED RESEARCH

IFACTURING (otsoummsn[

LONDON E 17
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W.A.Z.

(Worked all Zones)

The composition of zones 1-15 was given | ZONE 2zo0.

in our October issue with a description of|
how the Worked All Zones system operates.

A further selection of zone boundaries is |
given in this page. '
ZONE 16.
Eastern Zone of Europe.
European portions of U.S.S.R., in-
cluding European portion of Soviet

Russia, White Russia or Bello- |

russia, Ukraine, and Novaya

Zemlya. ‘
ZONE 17. |

Western Siberian Zone of Asia.
Asiatic U.S.S.R. i
Ural. !
Kirghiz. l
Tadzhik. !
Turkomen,
Uzbek
Kara Kalpak. ~
Kazak.
ZONE 8.
Central Siberian Zone of Asia.
Buryat Mongol.
Oyrat.
Siberian Krai (Eastern and Western).
ZONE 19. '
Eastern Siberian Zone of Asia.

Balkan—Asia Minor Zone.
Rumania.

Bulgaria.

Greece.

Crete.

Agean Islands.

Syria.

Palestine.

Transjordania.

Cyprus.

ZONE 2:.
South-Western Zone of Asia.
Saudi Arabia (Hedjaz, Nejd).
Yemen.
Oman.
Aden.
Asir.
Iraq (Mesopotamia).
Afghanistan.
Persia.
India (Baluchistan only).
U.S.S.R. (Transcaucasia only,
Georgia, Armenia, Azerbaijan).
Kuweit,
ZONE 22.
Southern Zone of Asia.
India (except Baluchistan & Burma).
Assam.
Sikkim.
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Nepal.

Mahe.

Maldive Islands.
Laccadive Islands.
Karikal.

Bhutan.
Pondichery.

Goa.

ZONE =23.
Central Zone of Asia.
Chinese Republic, following portions

only :

Tibet.
Sinkiang (Chinese Turkestan).
Tannu Tuwa (Tannou Touva).
China Proper (Kansu province only).
Outer Mongolia.
Inner Mongolia

|
ZONE 24.

Eastern Zone of Asia.

China Proper (except Kansu pro-
vince).

Inner Mongolia (Chahar province).

Manchukua (Manchuria),

Kwangchow,

Macao.

Hong-Kong.

Darien.

Japan (Taiwan or Formosa only, 19).

ZONE 25.
Japanese Zone of Asia.
Japan (except Taiwan or Formosa).
Chosen (Korea).

The List of Zones will be completed in the

Yakutsk. !

Far Eastern Area or Dalnevostchnyi. Ceylon.

December issue.

T. & R. BULLETIN

under the above illustrated title

As the name implies the articles are designed to give a helping

hand to the newcomer to the Amateur Radio Movement.
If you are a non-member of the R.S.G.B. write for full details
enclosing a Postal Order for 1/-, and receive the current issue
of the

T. & R. BULLETIN

Features in the OCTOBER ISSUE include :
Twelfth Convention (fully illustrated) —A Two-Band Transmitter
—56 mc.
national 56 mc. Contest details—Month on the Air—Soliloquies
from the Shack—28 and 56 mc. Bands—District and Empire
News—Small Advertisements—Trade and Book Reviews, etc.,
etc,

Receiver employing British Acorn valves—Inter-

Sixty pages of up-to-the-minute short wave information.
Written by Amateurs for Amateurs.

All communications to,

The Secretary :

RADIO SOCIETY OF GREAT BRITAIN

53, VICTORIA STREET, LONDON, S.W.l.

Make

Amateur Radio Your Hobby

TELEVISION
DEVELOPMENTS

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

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

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

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

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

THE TELEVISION SOCIETY

(Founded 1927)
President : Sir AMBROSE FLEMING, M.A,, D.Sc,, F.RS.
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WARD’'S BARGAINS

INDEX TO ADVERTISERS
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MISCELLANEOUS

'WESTINGHOUSE RECTIFIERS, L.T4 or LTS5, with G5 Ltd. 00
mains transformer and variable resistance, 22/6; Varley .:“I:D%mx‘t[letal\vorks 700 A D V E R T I S E M E N T S
. ¢ Coil Winder & Illecmcnl Eqmpment
m;“‘méam .;50 05'; 9/-. P b . 695 The charge for advertisements in -thess
: -0)- ma., 4 v. Baird Televlmon Lgd 855 columns is 1z words or less 2/-, and 2d. for
" 3amps., 4v.25amps., 12/ ; 425.0-425 v, I20_m a,4v.lamp, Belling & Lee, Ltd. “Cover ii every additional word: All adverti-ements
4v. ] amp., 4v. 7 amp., 4 v. 25 amp., for * W, Quality British Institute of Engmeering Techno)ogy Cmer iii must be accompanied by remittance. Cheques
Am‘rﬂ-ﬁer 23/;: léT tsnmzosrmers./ with two 4 v. 3a. CT.  Byitish Mechanical Productlons Ltd. ... 698 gnd p?ujl Ord«;’rsbsﬁ:ould beLm;de pgyable ?
_windings or 2.5 v.8a..5 v 2., 8, Brown, 8. G, Ltd. 689 ernard Jones Publications Ltd., and crosse
BRITISH RADIOPHONE CONDENSERS, fully screened,  Bulgin, A. F., & Co, Ltd - 641 and should reach this office not latec than the
110 kc or 465 kc., superhet, or straight type, 3-gang and  Clix - : . 698 15th of the month previous to date of issue.
2-gang, /6. ]C)ossor A, CdIt (o - - Cover iv ?
- VALVEHOLDERS, Chassis Type, 4- or 5-pin, 6d. : 7- or ubilier Condenser (1925), Ltd. ... .. 693
. 5. 2 Edison Swan Electnc Co Ltd 8 5o AR
9-pm. 6d. ; R.C.A. American valve holders, 4-, 5-, 6-or? pin, Fluxite, Ié(t’d ¢ o\.eri" COND&:NVSVﬁRS. }T(;'xedlé)aper;nifl:i M;tal Conti:linc;;.
Foyles, L Cover jii  1000VOl /kg. rmfd 2/6. =z 4/9. 4mfd 7/6.
Pﬁ%’}pﬁ%"ﬂw Parcels of I-watt and §-watt Resistances Go’lvvl (Blrmmgh.xm), Ltd .. 698 8mfd 10/6. Bakelite Tubulars. I00ovolt Wkg.
4 < 18 Galpin's ... K 703 1mfd 2/6. o.s5mfd z/-. o.2smfd 1f9. o.rmfd. 1/3.
CONVERSION UNITS for Convertmw D.C. Receivers to General Electric Co., . 671 o.ormfd od. The Static Condenser Co, 11, Eden
AC. Mains operation up to 110 watts, improved full-wave  Hepley's, W. . Tefegmph Works Co., Lt(l . 702 Street, Hampstead Road, Londoa, N.W.1. * Makers of
vgl.lijidllio'éo e " - glﬂh Vuc}t}ump}”nll\e ic;lo e ... 698 Good Condensers.
NTR » with or without switch,*by Rotor- cGraw-Hili Publishing Co. .. 695
ohm, Erie, Electrad, and other good makers, any value, 2/6. Midwest Radio, Ltd. .. 641 e
CENTRALAB RESISTANCES, |-watt type, 6d. ; 2-watt Mullard Wiceless Ser\lce (o Lt(l .. 656 VALVES AT TWO-THIRDS LIST PRICE. We
type, 12 ; 3-watt type, 1/9 ; B.I.C. B mf. and 4 mf. 350 volts  Peto-Scott Co., Ltd. 899" have Sl hind o Kopd(lerable number of valees of
b LG i LG el . y i e-controlled types which ‘are available at two-thir
pesk electrolytic conde{ucrs. 3/3. E_leolz’“le{:gﬁ" ]l:dstores 690 ggi‘ of the list prices while stocks last. These include a
3,000 Brand New Wearite 110 ke. Pre-tune L.F. Transformers. Quartz Cry. gfﬂl Co., Ttd. . """ 702 practically full range of battery valves, including 4- and
type O.T.1,0.TZand O.T2F., 1/6 each, or offer for quantity. e C R = 701 6-voit valves, and also the following A.C. types:—
;’0 MFD. and 24 mfd. 200 Volts Peak Electrolytic Condensers,  Radin Resistor Co., Ltd. . - Cover ii %CSG 4, AlCFC l‘-‘l'LACHILt4 ACP)?()& alclld ACMEll
- Radio Society of Great Britain ... 704 For example:-HL 2, list price 3 o-controlled
WE STOCK All Parts for “ Wireless World" Quality 3862 Radio Vaive Co., Ltd, Gover i Price 2/4d. SG 27 ks¢ price -/6d., de-contrelled price
Amplifier, Quality Amplifier Receiver, Imperial Short Wave  Rellance Mfg, Co. (Sout,hw.]r]\), Ltd .. 703 S5lod. ACPX 4, list 8“53 g/od., de-controlled price
Six, 193¢ Monodial Q.A. Super, All-wave Super Seven, etc. g:ndﬁmda{{. EI. («l& Cover llsl ‘;’{gg d__gihgehg?:-ym;?l; atve Co., Ltd., 324-6, Liverpool
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todes, double diode triodes, 3-5-watt output pentod a veriii W D—.
B30 v. indirectly heated rectifirs, octodss, double diodes, Webhs Radio, Ltd, 693 c.'v\eNgmpgﬁ?f O v AT oheap-
single diode tetrodes, etc., at an appredably lower price, Westinghonse Brake & ngml ('0 Itd 6:7'2 WwWil. ’
“ CORPATACT * Capacity Operated Window Signs £5 Whiteley Electrical Radio Co., Ltd. . .. 697
CARRIAGE PAID, cash with order or c.o.d. ; send for kist. - METALIZED FIBRE PANELS & CHASSIS,
GHAS F WARD 46, Farringdon St. LONDON, E C 4 I cut to size 3/16” 1/- per sq. ft. “ Works like wood but
T Tel : Holborn 9703. Sl{:reins like }x:xetafl."d Unitb?ohst“rauction Transmitter
acks. 75. ohin feeder cable erial Masts 50 ft.
BOOKSELLERS TO THE WORLD 62/6d., 45 ft. 52/6d. Radio 2.C.N.T. Co., Tyldesley
Stock of nearly three million new and second- Road, Atherton.
H. E. SANDERS & CO. hand volumes. Catalt;gues free on mentioning
J - your interests.
SUPPLY ALL TELEVISION 119-125 Charing Cross Rd., London, W.C.2. _ : '
COMPONENTS "Phone : Telephone : Gerrard 5660 (12 linds) PATENT AND TRADE
4, Grays Inn Rd., London W.C.1. Chancery 8778
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»
THE HAMS’ BOOKSHOP. Read' | S8 2 C0LES, oy s ot ool e
G5KA Television & i‘g;é'.lz'R(f}'{'d%fs')'ﬁ%ﬁxsz;cosgféxﬁ Fatent Lg'glfe'fi
o 2 "Phone : olborn 4547 (2 lines). Handbook free.
“ RADIO " ANTENNA HANDBOOK. It is, not generally realised Sh(a: W;UC :
among amateurs, that a given amount of time and money spent on Increasing
antenna efﬁclency, will do more to increase the strength of the distant OT’ g:ltigts It’:‘gl:l'lﬁ‘aAgEgC‘}’ tL:Dét(BtTl: K‘;g'
received signal than increasing the power ouptut of the transmitter several Regularly EC. ADg\’lCE 4H ds k lcdo Ca rfe onaon
dmes‘. Get this book and work consistent DX with fow power. /éd. ) ° Pho:e City 6161, godbaock: an onsultations free.
post free.

JONES RADIO HANDBOOK. The most practicable book on amateur
radio ever published. Also contains chapters’ on shortwave diathermy
and television. No ham station is complete without a copy of this handbook.
7/- post free.

ORDER NOW 1! The i938 edition of the RADIO AMATEURS
HANDBOOK (A.R.R.L.) makes its appearance in this country about the
beginning of December. There will be the usual big rush.for this, so send
your order now and make sure of getting your copy from the first consign-
ment. The price remains the same, viz 5/6d. post free.

G5KA. 4l, Kinfauns Road, Goodmayes,
Iiford, Essex. Dept. “T.”

SPEAK TO THE WORLD

WITH AN

R.F.P.I5 TRANSMITTING
PENTODE

CHARACTERISTICS :
TELEVISION. Filament Volits B 4 v
Filament Amps. .. |
A NEW COURSE OF INSTRUCTION, s el T T 500 v
Y‘Vc have ple:lsuu in ;n:'oundng that _cr"l:r new * Tcl.;l-lond"'Couriv‘o Max. Anode Input .. 25 watts
as met with remarkable success. e enormous demand for the Max. Anode Dissipation I5 watts
S g e yend ey ol doubt SN ||| AnodeLoad o 10,000 ghems
meﬁ.umbmhmp"“m d full details of this special ** Television Sovean Vols.. - o B
e ha to send fu ails ecla elev n
Co.uru. on req::syt Particulars are also available of other Courses Speech Input “ "o | watt
in all branches of Wireless, Television, Talking Pictu?e Engineering, Radio Input .. 6 volts
.A‘c;l :n‘;ive'! th; :‘as'la';tEway in Evhldln ‘:’I prepare for the A.M.L.E.E., (R.M.S)
MLW.T,, A.M.L.R.E., etc.,, Examinations.
We teach by correspondence, and guarantee * NO Prlce 3 O/ -
PASS—NO FEPE."“ Ou; Lectnlcal Consultant s
sor A. M. Low,

Send for full par(lculz:: :;-day. Free and without obligation, ;‘Zgglfl)vaﬁIL’voEocLo.RLd.
THE BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY LO/NDON N.7 D,
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, ’ .

LONDON, WL NORth 1853

—




TELEYISION

SHORT-WAVE WORLD NOVEMBER, 1937

i NEW

CUSS0R

TELEVISION CATHODE RAY TURE
TYPE,-3241.K

T has long been known that the fineness of trace obtainable with the Cossor Giving a black and white
Cathode Ray Tubes has been due to the remarkably small Cathode employed, pictura of great brilliance.
Picture size, 8" x 64"

PRICE £12.12.0

which still renders these tubes the most suitable for Oscillography.

It was cesired to retain this feature in the new tube when adopling the more Whentbtted-wigh MiMetolgshict deoimbe ~
robust indirectly heated cathode construction: Ry s - gy
, e Indirectly heated Cathode
In the: modifications that this entailed in he eleciron optics of thie* earlier part of 4v. 0.9 amp.
] , [ . s d Max. anode voltage - 5000
‘the electrode system it was possible to obtain other advantages which were of Bulb diameter (overall) - 295 mm.

3 o, .l " g i e Screen diam. - - - 280 mm.
particular value in Television. A considerably improved Modulation characteristic Tbe-degligiierli) T
and sensitivity has resulted but, more important still the distribution of the light in Standard 12 contact Television Tube

base.

the spot has been made uniform so that the lines of the Television piclure Full-d T ofoatic. tub deand T

appear less obvious, thereby improving markedly the picture detail and contrast. e T aan pel
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