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SPECIFY FERRANTI VALVES IN YOUR NEW SET
FIT THEM AS REPLACEMENTS. 

Ferranti Valves are in use in hundreds of thousands, and some of the most 
successful World Radio Receivers use them. Full details are given in the 
new 27-page Valve Catalogue which rnay be obtained for I !d. post free from 

FERRANTI LTD., Radio Works, Moston, MANCHESTER, 10. 

A Radio Mechanic named Ryde 
For a "fault-finder's" job once applied. 
"I'll be alright," he muse:! ; 
" Where no FLU XITE'S been used 
I could always find fault if I tried " 

lee that FLUXITE la alwaye by you-In the hou•-•ara,_work
ahop-wherever apeedy aolderln1 la needed. Uoed for 30 yeare In 
•overnment work• and by leadina enaineer• and manufacturen. 
Of lronmon1•re-ln tine, 4d., Bd., l/4 and 1/B. 
Aak to aee the FLUXITE SMALL-SPACE SOLDERING SET
-mpact but aubatantlal-complete with full hoetructlona, 7{6. 
Write for Free Book on the art of " soft " •olderinl and uk for 
Leaflet on CASE-HARDENING STEEL and TEMPERING TOOLS 

with FLUXITE 

I TO CYCLISTS I Your wheels will NOT keep. round and true unless the spoke• 
•re tJe4 with fine wire at the crossinrs and SOLDERED. This makes a mueh 
~nrer wheel. lt's simple-with FWX!T~-but IMPORTANT 

THE FLU~ITE GUN 
h alwaya really to put FhlxiU. on 
the aolderln1 job lnatantly. A 
little prnaure plac .. the rl1ht 
~uantlty on the rl1ht apot and 
••• char1ln1 lute for a1•• 

Price 1/6. 

ALL MECHANICS 

FLUXITE 
IT SIMPLIFIES ALL SOLDERING 
FLUXITE LTD. (Dept. T.V.), DRAGON WORKS, SERMONDSEY Sl., s E..l 

il 
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British Regd. Design. 
British Patents applied for. 

No. 308. Complete 
Kit with one aerial, but 
without cable, 35/-. 

"C " Type Cable, No. 
1221, 8d. per yard. 

No. 307. Extra "Elimi
noise " Transformers for 
additional receivers, each 
17 6. 

THE BETTER THE SET 

THE GREATER THE 

NEED FOR THE ALL

W AYE ANTI-INTER
FERENCE AERIAL: 

''Ell M I NOISE'' 
Tr:uk :Ha:·k 

AS EASY TO ERECT AS AN ORDINARY AERIAL 

Real suppression on three wave-band$: 10 
to SO ; 200 to 600 ; 1,000 to 2,000 metres 

and without switching. 

NO DOUBLET CAN DO IT 
Eight to ten receivers may be operated from 

one aerial, without interaction. 

Mains Interference Suppression 
No aerial system can protect a receiver from inter
ference conducted to it via the mains. For complete 
suppression, it is necessary to filter the mains before 
they reach the receiver. 

SET LEAD SUPPRESSORS 
(See illustration below) 

These are three-stage choke and condenser filters 
making it practicable to effect suppression close to ~ 
receiver. A child can plug in. 

1211. Medium and Long Waves, ~-amp., 17/6 
1256. Medium and Long Waves, l-amp., 19/6 
300. ALL-WAVE ... . .. l-amp., 21/-

Particularly useful for cutting out the 
residual effect in Television reception. 

Literature 
FREE-" Wire
less Without 

~;~~kli .~gE;;~~~= 
oise,'' folder ; 
" Radio Spares 
and Connec
tions " folder 
catalogue. Also : 
"Interference 
Suppression,'' 
book I s.ld. post 
free; and 
"Radioand Elec
trical Acces-

~~~itsf~~e. 8d., 

Cambridge Arterial Road, Enfield, Middlesex. 
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JANUARY, 1937 

WAVE 
CHOKE 

TOGGLE 
SWITCH 
When more than one switch has 
to be ganged for simultaneous 
multi-pole control it '.will be 
found ideal to use these 
shaft-operated baseboard toggle 
switches. C btainable in two 
unit models with a mains 
rating up to 250 v. 
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Peakless range = 5~75 r:~et; e<; 

Self~inductance, approx. I iO,u.H 
List No. H.F.14, price 1/• each 

An efficient low~loss type 
of skeletonised H.F. 
choke designf'd for use 
on short~wave bands. 
This choke has a paxolin 
former with a winding 
of high quality enamelled 
wire, strip-type terminals, 
for connection by solder
ing if desired. 

List No. S.SOB.-Q.M.B. type Price 1'} each· 
List No. S.81B.-S.P.D.T. type Price 2/· each· 

These small, highly efficient 
air-dielectric pre-set condensers 
are made for chassis or panel 
mounting. Built on a special 
low~loss moulded " Micro~loss' • 
base. A special tensioning 
device is fitted to ensure velvet 
action and accurate spacing. 
Maximum capacities as below:-

ENCLOSE 
FUSEHOLjlljjj~ 

These efficient enclosed 
fuseholders are built 
for safety, so that 
inadvertent shocks are 
imposible. Standard I! 
in. fuses are used, and 
unless otherwise speci .. 
fled fuses of 1-A. rating 
are supplied. With 
pillar terminals locked 
against accidental Mottled green or black moulded 
loosening. Cover bakelite case with strong fuse .. dips. 
fitted with sinsle screw. List No. F.l4, price 2/3 complete. 

CISION 
ESISTORS To Messrs. A. F. Bulcln & Co., Ltd., 

Abbey Road, Barklnc, Essex. 
Please send me Catalogue No. 156 ., M " for which 
I enclose 3d. stamps. 

List No. 
S.W.85 
S.W.86 

Cap, each. List No. 
25 f.Lf.LF. 5/. S.W.87 
50etetF. 6!· S.W.88 

Cap. each. 
75f.Lf.LF. 7/· 

IOGetf.LF. 7'6 

SHORT-W~.E _ CHOKES .. ---
A highly efficient corn- ~-
ponent for all modern t 

apparatus, this sectio_n . "" 
wound short-wave H.F. ' ~ ~· 
choke is of extremely low.. . /_: ~~ 
loss construction and re.. • · ~ 
quires no fixing other than 
its connections. 

List No. S.W.68, 2,100 fAH.. Price 2/· each. 
Model for short medium and long :-
List No. S.W.69 15.000 fAH .. Price 2,9 each 

N 
VEHOLDER 

List Ncs, 

These Bulgin Precision 
Resistors are accurate, 
constant, and everlast
ing. Wound with 
finest nickel .. alloy 
enamelled wire, non .. 
inductively disposed in 
sections on a moisture
proof porcelain former. 

NAME .•...••.•....•••••••••.•.••.••••.••.••......••••••.•••••••••••. 

ADDRESS .•••.••.•........•••••••••••••••••••••••••••.•.•..........•. 

These Acorn Valveholders 
are suitable for ultra~short .. 
>Aave working, 3 metres 
downwards, and in designs 
where the incorporation of 
midget components are 
essential. 

lrom R.IO. O.ln at 6/· 
to R.31, JMn at 24/•. (Block Letters Please) ••••••••••••.••••....•••.•• ··· ··· ··· ...... 

Ust No. V.H.38. English Spaci!'g• 'X1'}Price 3.'• each. 
LISt No. V.H.39. Arnencan Spacmg 60 

Potentiometer Fit the 
that experts specify 

Always ask for 
ERIE Resistors 
Specially impregnated to 
prevent breakdown. Used 
by all leading manufacturers. 

All values, 1;- per watt. 

Write for Colour~Code Chart 

The Erie Volume Control is 
specified by all leading de
signers of television apparatus. 
Why'( It's because this pre
cision - built potentiometer 
gives the same reliability as 
Erie Resistors. It will never 
develop faults. The bone
hard Erie resistance element 
together with special German
Silver contact give perfect 
performance. Tested to give 
years of service. All val tres 

5,ooo ohms to 2 3/ 6 
megohms 

With built-in main switch Sj-

ERIE The RADIO RESISTOR Co.Ltd. 
I Golden S~tare, London. W.l. VOLUME 
iiiiiiiiiiiiiiiiiiiiiiiiiiC 0 N T R 0 1-

A 

A NEW YEAR 

This is the time when many people make 
"'1ny new resolutions and, unfortunately, 
seldom carry them all out to a successful issue. 

We are not promising the impossible-we 
have made only a few new resolutions-but
these will be well and truly carried out. 

Should it be possible for Sound Sales to add 
further to their reputation for "quality " 
products, or to increase the scope of their 
activities for the good of all interested in 
Radio-Public Address and Television ; our 
principal resolution will have been justified. 

Here is a resolution you can easily keep 

WRITE SOUND SALES AT ONCt 

and receive full details of our High-grade 
Transformers and Chokes of all types. '' Real '' 
Quality Amplifiers and Loudspeakers, etc. 

Marlborough Road, Upper Hollow;; y. London, N.l9 
Phone: ARCHWAY 1661-2-3. {Con~-ractors to the G.P.O., etc.) 

I 
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TELEVISION DEVELOPMENTS 
' 

A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION 

We also supply 

HIGH VACUUM RECTIFIERS 

GAS-FILLED RELAYS 

MERCURY VAPOUR RELAYS 

for Television Scanning 
circuits. 

TYPE 11H 
TUBE 

The Ediswan Type 12H tube has a screen C:ia
meter of 12" giving a televisfon picture IO"x 7!" 
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 
I st Anode Volts - 150-400 
Sensitivity (mm.JV.) - 950/V* 

'''V anode volts 

List Price £15.15.0 

ENTIRELY BRITISH MADE 

EDISWAN 
RADIO VALVES 
THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS RD., LONDON, W.C.2 

R.E.299 

USED .BY ALL GOVERNMENT DEPARTMENTS 
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COMMENT OF THE MONTH 

Things To Come 

W ILL our rea~ers :11ark and keep for reference the informa~ion given 
below. Possibly It may not be necessary to turn bad;: to It for t\YO 

or three years, but on the other hand, before the year is out it may prove 
to have been intelligent and informed anticipation. 

The success of purely electrical systems of television in which there 
are no mechanical moving parts has been such during the past year as 
to put the mechanical systems somewhat into the shade. There are many 
keen students and followers of the art who regret this, particularly, of 
course, the home constructor who feels, rig-htly or wrong-ly, that the 
mechanical system offers him better opportunities than the electrical 
systems. 

There are many people who think that mechanical systems are imprac
ticable for high-definition television, in other \Yords that they have had 
their day. But is a new day coming? 

From a long comrersation which we had this month \vith a manufacturer 
who is thoroughly conversant with American practice, and has toured 
Europe with the single object of discovering the present state of the tele
vision art, we must conclude that there are some big surprises in store, 
and that both on the Continent and in the United States, and Yery prob
ably here in Great Britain, there are .mechanical and mechanical-cum
electrical systems which one day will put up a fierce competition with the 
purely electrical systems. Our informant, whose experience is such that 
his opinions are worthy of all consideration, tells us that there is on the 
vvay a mechanical system lacking nothing in definition and capable of 
giving a wall-size picture with, to use his own words, " light to spare." 

\iVe repeat, mark this statement and file it for reference. 

The First Home-constructed Receiver 

W,<; direct our readers' attention to the extract from a letter regarding· 
:lur Guaranteed Cathode-ray Receiver which appears on page 30 of this 

issue. If proof were needed of the ability of the amateur to construct 
his own receiver here it is; the results that our correspondent is getting 
he describes as '' nothing short of a miracle '' and his remarks amply 
bear out our guarantee that, properly constructed, the receiver will give 
a very fine performance. 

In this issue a complete summary of the construction details is given 
which will be helpful if considered in conjunction with the detailed informa
tion already published. This section concludes the constructional details, 
but in future issues these will be amplified and information given on 
adjustment, operation and any modifications which may, in the course 
of the rigorous testing which the receiYer is undergoing-, seem desirable. 

3 
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TELEVISION 
A PRACTICAL OUTLINE IN SIMPLE TERMS 

By G. C. MARRIS, * B.Sc., M.I.E.E, of the G.E.C. Research Dept. 

We wish to acknowledge our indebtness to Mr. Marris in allowing us to publish this paper read before 
The joint Meeting of the Association of Supervising Engineers and The Institution of Engineers in 
Charge and also to the G.E.C. for placing at our disposal the illustrations accompanying the article 
and the many courtesie.o received from them during its preparation for publication. 

THE first problem that arises in television is that 
of '' scanning '' ; in other words, that of trans
lating the picture, point bv point, into an elec-

trical current. ·-
The retina of the human eye contains some millions 

PICTURE 

Fig. r.-Diagra111 showing the elementary principle of Mevision. 

·of minute cones, each sensitive to light, and capable 
·of conveying a separate message by a st>parate nerve 
to the brain. To give the brain a picture it is not 
necessary to excite all those cones simultaneously. If 
that were the case television would be impossible, be
cause one could not provide millions of wires or radio 
links between the picture to be sent and the eye of the 
distant beholder, each wirt> responsible for one bit of 
the picture. 

Fortunately each cone has, so to speak, a memory 
lasting about I I 25 of a second, and practical tele
Yision consists in using that period of r ;25 of a second 
for the transmitt(T to look separately at minute areas 
of the picture one after another in regular ,;equence. 
As it does so it sends an electric;tl impulse by wire or 
radio to the receiver. This electric current impulse is 
converted, according to its strength, into a spot of 

*The photograph on the cover of this issue is not that of Afr. hfarris, the 
u thor of this article. 
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light in the receiver which has auxiliary apparatus, 
called a '· time base,'' to direct the spot to the same 
part of the picture that the transmitter is viewing at 
the moment. 

In a I I 25 second or less, then, the whole picture 
is transmitted once and the process starts again. By 
this time the scene may have changed, but it is known 
from the experience of the cinema, which works with 
pictures changed every I I 24 second, that a satisfactory 
appearance of continuity is thus obtained. With this 
elementary explanation of the general idea we can 
proceed to discuss the technical devices used and prob
lems that have been overcome. 

The Photo~ 
electric Cell 

In the chain of apparatus, starting· with transmis
sion, the first item is the device for converting the 
brightness of each picture point into an electric cur
rent proportional to the brightness. For this purpose 
the now well known photoelectric cell is used. ! t is 
extremely simple. It consists of an evacuated glass 
bulb with an internal mirror-like deposit of potassium 
or caesium metal, and a metal plate supported in the 
centre. It is connected to a high-tension battery, 
and when light falls on the internal surface elec
trons are reh'ased from it; in other words a current 
flows and the magnitude of the current depends on the 
brightness of the light. It may be calbi. therefore, 
one element of an electric eye. 

Its limitation for television purposes is in its lack of 
sensitivity; a candle, a foot away from a normal cell 
might give I /3 of a microampere ( 10 microamperes 
per lumen). Recent developments of so-called seccm-

ot:FLECT•NC. r:>~AH& 

"-C. TIN<:;, "'Si< CO,..VfQC!NC. •N Pl..,,t,NE.!'> Al' R•GHT A"'CL£5 

Fig. 2.-Schematic diagram of cathode-raJ' tube. 
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THE ELEMENTS OF TELEVISION 
dary-emission photocells have been very useful for tele
vision, giving a sensitivity 4 or 5 times greater. 
•••••••••••••••••••••n••••••••••••••••••••••••••••••••••U•nuooooouooouooonnO••••o•uooouououoooooooooooooouooooo 

(VACUUM CATHODE RAY TUBE) 

Ao IOQ<)V S1V 3;~:ELECTROSTATIC i 
CATHODE I ;:.-::-:.:-:.-:. ' FIELD 
~--- - -- '":::""--~---- ----- SPOT 

f ~:;.,- -- -i}?:_t;- -;~c;;o; ~;,:M--
MODULATOR I I 

'\ ~ ' FOCU~NG SCREEN 
ANODES 

Fig. 3.-Eiectrostatic fociiJ'ing of the cathode-rtl:)l beam. 

......................................................................... '" ............ --·---·---
Principle of 
Scanning 

Scanning is simple in theory but difficult in practice. 
If we look at a page of print and move the point of 

a pencil under the lines, we are making the pencil move 
in the way characteristic of television scanning; a 
steady movement along a line, a quick snap back and 
slightly downwards to the next line, and so on to the 
end of the page. We shall have scanned the page in 
so many lines, say 40, in perhaps one minute; that is, 
in television language, 40-line definition, and one pic
ture frame per minute. 

The muscles that move the pencil correspond to the 
television time base, or synchronised disc, and it will 
be clear that there are two motions at right angles, 
one along the line~, pretty fast, one down the page 
much slower with a quick flick back after each line, 
and after each page. It will be clear also that if we 
make the motion of the pencil a little slantwise, the 
downwards movement can be a steadv one tilll the 
end of the page is reached. This is what is done. 

We must have, therefore, a high-frequency scan and 
a low-frequency scan. For 400 lines the first is Io,ooo 
periods per second, and the low-frequency so periods 
for interlaced pictures. The speed of travel of the 
spot across a receiver screen is therefore about 2 miles 
a second in the horizontal direction. 

-- -- PLATES -- --. ------ ................... 

ELECTROSTATIC- DEFLECTING 

-- --ELECTROSTATIC - - -. SPOT 
FIELD + -__::::-..::::: .Jl' 

SCREEN 
+ 

MAGNETIC FIELD 

-- ......... ....... ....... --..... 
--'::::::::, SPOT 

SCREEN 

F~2. 4.-Diagrams showing the two method.r of deflecting the cathode 
beam. 

s 

Scanning by 
Disc 

Scanning by disc, invented by .:\ipkow in x88-t, has 
been developed rapidly in the last three or four years, 
and is one practicable way of obtaining high definition. 

A disc much larger than the picture is rotated in 
front of it. The disc has small holes near the edge 
arranged in a spiral. The picture is illuminated as 
brightly as possible, and the light reflected from it 
passes through the hole which is opposite the picture 
at the moment, and is focused on the photo-cell. 

The holes are so arranged that the first passes across 
the top line of the picture, looking at a strip as wide as 
the diameter of the hole, and when it gets to the end 
the second hole starts again at the beginning, but 
being on a spiral is one line lower. For 400-line defi-

-r 
I 
I 
I 
1 Ea. 
I 
I 

lo-1 
: SYNCH. 

....L 

Ea. 

0 
'::::.;::-- I Ec S~NCHRONIZING I 

-....'~m 1 IMPULSE I 

__ =:.~-----~--- -"\,--
Fig. 5.-Time base circuit IIJ'ing gas-filled relay and (below) the 

saw-toothed wave form produced. 

nition the hole must be so small that its diameter is 
I I 400 of the length of the picture, and there must be 
400 holes coming into place one below the other in 
turn. The photo-cell then looks only at a spot 
I I 16o,ooo of the picture area at once, and sends a 
current corresponding to the brightness of that spot. 
Since the picture must be viewed 25 times a second 
to preserve continuity we may have 25 x 16o,ooo cur
rent variations per second, or a vision frequency as it 
is called of 2 million complete periods per second, if 
every spot of the picture is of different brightness from 
the next. 

Fig. I show in symbolic fashion a complete television 
system. The current from the photo-cell varies the 
light from a lamp which shines on to a screen. Between 
lamp and screen is a similar disc of spiral holes, which 
rotates in exact synchronism with the first, so that a 
point of the screen is illuminated corresponding to 
that which the photo-cell is viewing at the moment. 
Such a method of reception was the basis of the old 
Baird 30-line television. It is impracticable for high 
definition because of the mechanical difficulties of the 
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HOW THE CATHODE-RAY TUBE WORKS 
discs, and the impossibility of getting enough con
trolled light. 

Before describing the cathode-ray tube, which is the 
modern alternative, it must be explained that if such a 

Fig. 6.-Scbematic diagram of >omplete television system employing a disc 
transmitter and cathode-ray tube receiver. 

disc is used to transmit from a film, the holes need not 
be in a spiral, as the downward scan can be provided 
by steadily winding the film through. 

The Cathode-
ray Tube 

Everyone is aware that there exist phosphorescent 
'(Jr luminescent materials such as are used on luminous 
watch faces. Certain of these substances, not::tbly zinc 
sulphide and calcium silicate, give an intense light if 
.they are bombarded by high-speed electrons. In the 
cathode-ray tube a beam or ray of 
;these electrons is produced and 
·caused to bombard luminescent pow
<ler deposited on the large, almost 
flat, end of a big flask shape bulb 
which is hig·hly evacuated. (See 
Fig. 2.) 

In order to use this idea for tele
-vision it is necessary for the electron 
beam to be ~mall e~ough to make on 
the screen a bright point, of size cor
responding to the size of the point 
seen by the transmitting photo-cell. 

Then the electrons must be acceler
ated with suH1cient ~·oltage to get 
the spot bright, and their number 
must be varied according to whether 
any spot of the picture is dark or 
bright. Finally the beam must be 
made to strike in turn every portion 
of the screen. That is, the beam 
must be made to scan the picture, 
line by line, as did the pencil in our 
!llustr<Jtion nf the oerus8l of a printed 
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page; and then start all over again, in exact synchron
ism with the transmitter disc or other scanning device. 

In modern cathode-ray tubes for television, th<;;,e 
requirements have been achieved with a great deal of 
succ-ess. 

The electrons are produced from a hot cathode just 
as in a valve. The number that escape towards the 
screen is controlled by a thin metal cylinder, known, 
in honour of its inventor, as the \Vehnelt cylinder, 
which acts like the grid of a valve. To it is applied 
the photo-cell current, after being radiated by the 
transmitter, and amplified and detected by the receiver, 
so that, in effect, the photo-cell current, by varying 
the output of electrons, varies the brightness of the 
received spot at that moment. 

The electrons are accelerated in the dir·~ction of the 
screen by the cylinders and disc ;\x, Az, A3 (Fig. 3), 
to which positive voltages of, say, I ,ooo, soo and 3,ooo 
are applied, and the arrang·ement is such that a narrow 
beam is formed. 

After leaving this portion of the electrode ~ystem, 
often called the gun, the beam passes between metal 
deflector plates. Since electrons are charges of elec
tricity they can be deflected by sufficient voltages, say, 
about I ,ooo volts, applied to these met.ll plates. One 
pair of plates deflects the beam rapidly sideways for 
the high-frequency scan, the other more slowly for the 
low-frequency scan. The deflecting voltages are pro
duced by the receiver time bases described below. The 
ray can also be deflected by a magnetic Jield (see Fig.4.). 

One type of electron optical lens is formed by two 
discs with a hole in the middle through which the beam 
passes. The first disc is at soo volts and the second 
3,ooo volts. There will be an electrostatic field between 
them as indicated by the clotted lines, the direction of 
force on an electron being from left to right. An elec
tron, on reaching the field near the soo-volt plate, will 
receive an impulse causing it to move inwards along 
the line of force; when it gets near the 3,ooo-volt plate 

-·-----~~ '~~ - _j 

The units of a G.E.C. cdbode-rqy recei!•er. 
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it will receive an equal outward impulse, but by this 
time it will have speeded up enormously, say, from 
7,ooo to I8,ooo miles per second, therefore the outward 
impulse has little effect, and it proceeds on its new 
path converging to form a spot with all the others. An 
alternative method of focusing is by a magnetic field. 
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Fig. 7.-Curves showing suitable viewing distances. 

Here we touch on the real problems of cathode-ray 
tube research. To form the perfect spot, to deflect it 
without changing its shape or brightness, and to change 
its brightness without changing its position or size, 
and to make it still brighter-these are the difficulties. 

The fine pictures obtained are a proof of the success 
with which the work has so far been attended, but 
there is still more to be done, and in the G.E.C. Re
search Departments we have many devices for accu
rately tracing electrostatic fields, and for obtaining 
cross sections of a spot. The diagram of the perfect 
spot should be a rectangle. 

Brightness 
The cathode-ray tube has already exceeded the 

brightness of the average home cinema screerz. This is 
in part due to research carried out on the fluorescent 
powders of which the screen is composed. The zinc 
and calcium salts used require to be of extreme purity 
\vith exceedingly minute, but accurate, amounts, per
haps I/ I ,ooo of one per cent. of added metallic salts. 
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BEAM 

Time Base 
Circuits 

IS DEFLECTED 

Many of the electrical circuits of a television receiver 
can be called elaborations of broadcast receiver tech
mque, but the time base circuits are something quite 
new. 

The method is to generate a voltage rising as 
linearly as possible to its maximum in the necessary 
time, e.g., to I,ooo volts in Ij.Io,ooo of a second for 
the horizontal scan of a typical electrostatically de
flected tube. Thus the beam is steadily deflected from 
beginning to end of a line. Some trigger device must 
be incorporated so that at the end of this period the 
voltage returns to zero, as nearly as possible instan
taneously. This discharge period is called the " fly
back." 

The rising voltage is readily obtained by charging a 
condenser through a resistance, and the type of relay 
known as a ·gas-discharge relay is a very convenient 
trigger. It resembles in some ways a triode valve, but 
instead of a vacuum is filled with vapour such as mer
cury, or for television purposes, \\·here hig·h frequencies 
are involved, with rare g-ases such as neon and argon. 

\Vith these t\Hl devices the necessarv linear rise 
and rapid flyback can be obtained, giving~ the so-called 
" saw-tooth " wave form, repeating itself with ex
treme accuracy of timing. But the \Yave must be not 
only kept at the same frequency as the transmitter; 

~~~ERN 1 • l 
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Figs. 8. and 9.-Diagf"ams showing tbe CIZII.fl of aptrllln distortion. 
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THE COMPLETE TELEVISION SYSTEM 
it must be actually in step so that each line and picture 
begins in the right place. To achieve this a locking, or 
synchronising signal is sent out by the transmitter at 
the end of each line and each picture. This signal is 
received, and filtered out by the receiver and keeps the 
time base in step. Here again the gas-filled relay 
proves its value, for it can be run a little too slow, and 
the synchronising signal applied to its grid will hurry 
it up each time. 

Exactly how these operations are accomplished will 
be apparent by following the diagram (Fig. 5). 

The shaded valve is a gas-filled relay which is in 
parallel to the condenser Co. The battery or other 
H.T. supply Ea charges Co through resistance Ro, 
values of Co and Ro being chosen !'>O that, for example, 
in the low-frequency time base, it takes about I/ 25 
second for Co to reach full volts. The charging cur
rent, flowing also through the bias resista!1ce, R3 and 
smoothed by condenser C3 keeps at a steady negative 

VISION 

'SOUND 

SYNCHRONIZING 

RADIO 
OSCILLATORS 

ALL COMBINED 

RECEIVER 
OSCILLATOR 

RECEIVER 
INTERMEDIATES 

~FINES'f: 
DETAIL 

0 500,000 1 MILLION 1•5 MILLIONS 

c:::J>:SOPRANO C 

0 I 2 

r 50 FRAMES PER SECONI? 

0 ' 2 4 & 

41 42 43 44 45 

& THOUSAND 

I 400 LINES 
PER PICTUR£ 

10 THOUSAND 

48 47 MILLIONS 

141•501 ~ 
41 42 43 44 45 48 47 MILLIONS 

41 42 43 44 45 46 47 MILLIONS 

I···~ ~ I 6 ' 0 I 2 3 • I MILLIONS 

Fig. xo.-Frequencies in cycles per second used in complete sound 
and vision system. 

potent~! Eg which prevents any current flowing be
tween anode and cathode of the relay. However, the 
characteristics of the relay are such that when the 
condenser, and therefore the anode voltage, rise beyond 
a certain value approximately to Ea, the grid then 
loses control, there is an immediate and rapid flash 
over in the relay, the condenser is discharged, and the 
process starts again giving the wave form shown in 
the lower diagram. By making the time of charge a 
little too slow, as shown in the thick line, \VC can con
trol the time base from the synchronising signal. This 
is applied to the grid of the relay and just gives the 
grid the extra voltage which, combined with the anode 
volts, is sufficient to cause the discharge. 

Complete Television 
System 

The pieces of apparatus described above, together 
with some devices adapted from normal broadcast re
ceiver design, form a complete television ~ystem which 
IS shown in outline by Fig. 6. 

8 

On the extreme left is the high efliciency carbon arc 
throwing an image of the film on to the holes in the 
rotating disc, through which the picture scanning 
photo-cell looks. The film also passes through the 
usual sound head of the talking film type where another 
photo-cell picks up the recorded sound. 

The disc also contains a number of slits, one for each 
hole, which give a flash of light into the third, or 
synchronising photo-cell, after each line of the picture 
has been scanned. 

Following first, the picture signal received from the 
picture photo-cell, it is seen to be amplified, joined by 
the synchronising signal, and then passed to the radio 
transmitter where it is converted to a 7-metre wave 
and radiated. 

The vision signal is shown roughly triangular, 
plotted as amplitude vertically against time. This 
represents a line, white at the middle, shading to 
black at the edges. The synchronising signal is opposite 
in sign, and when added to the pi et ure gives the wave 
form in modulator and radio transmitter as sketched. 
This is known as synchronisation by a signal " blacker 
than black." That is to say, the receiving screen is 
adjusted to be black when the picture signal is at a 
value above zero. The syncronising signal causes the 
aerial and radiated energy to drop further, actually to 
zero, or below the level required to give black. The 
longer synchronising signal is sent at the end of each 
picture from another photo-cell, or from so-cyde 
mains. 

Sound passes through amplifier and transmitter as 
in normal broadcast on a wavelength 41.5 megacycles. 

Sound and vision each on its own wavelength are 
radiated and picked up by the single aerial connected 
to the receiver. 

In the latter they may be first amplified together, and 
then conducted to an oscillator, more informatively 
called a frequency changer, which performs the com
bined function of separating sound and vision, and at 
the same time converting them to the comparatively 
low frequencies of three million (vision) and ! million 
(sound) which are more easily handled and amplified. 

Radio engineers will, of course, rcognise this as a 
simplified statement of the superheterodyne method. It 
is a method of frequency conversion by beating one fre
quency against another, and using resonant circuits to 
separate out the resulting beat frequency which, by a 
suitable choice of one of the oscillators, can be made 
appropriate to one's purpose. 

Sound then pursues its course to the loud speaker as 
in a broadcast receiver. 

The vision and synchronising signals after amplifica
tion again have their frequency changed downwards, so 
that they are now the original frequencies arising as the 
product of the picture detail multiplied by scanning 
speed. This process is kno,vn as demodulation, or 
detection, and is quite simple. After this a simple 
device consisting of an overloaded valve and resonant 
circuit separates the synchronising signals from the 
picture, and leads them to the time base, which they 
lock in step. The picture signal carries on to the con-
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AN EXPLANATION OF APERTURE DISTORTION 
trolling electrode on the cathode-ray tube and vanes 
the brightness of the ray. 

We must now consider what size of spot or number 
of lines ought to be used in television, in order to 
obtain a good picture. If the standard full-size cinema 
picture is taken as an ideal, we have to admit at once 
that it is beyond present-day television technique, and 
television engineers can only do their best. 

However, it is very important to decide what this 
ideal quality is in terms of electrical and optical quanti
ties, in order to see how nearly it can be achieved. 

Vision 
The most sensitive spot in the retina of the eye is 

nearly a millimetre in diameter and it consists mainly 
of little cones, each of which seems able to communicate 
with the brain and which are 0.003 mm. apart. 

As the focal length of the eye is 22 mm. \Ve easily 
calculate that the eye cannot separate objects less than 
28 seconds of angle apart. Actually about one minute 
of angle seems nearer the fact for a normal eye. This 
means distinguishing 0.15 mm. at so cms.-distance or, 
sav, I /2:; in. at a distance of 10ft. 

The b~st lenses used in taking cinema pictures will 
not give a perfect image of a point; the smallest element 
of image they can produce is about 30 thousandths of 
a millimetre. On standard cine film of 22 mm. by 
I6 mm., this corresponds to about Soo-line dt'finition, 
or on home cine size, about 400 line. 

Fig. 7 shO\\·s the distance which an nb--;t'rver must be 
from a screen in order that each line of the number per 
inch indicated may subtend the givt'n angle at his eye. 
For curvp B, for t'Xamplt', if the picture is 24o-line 
and 6 inch height, it must be vie\\·ed from 7 ft. 

\\'e are, therefore, then q times thp height of the 
picture a\\·m·. The situation of the best seat,; in 
picture hous~s suggt>st that this is rather :oo far away; 
a ratio of between 4: I and 8: I i" said to be best. It 
is easy to he too theoretical on this subject and only 
practical tests can really decide. 

If we go closer we shall notice the absence of detail 
that ,,-e are ;wcustomed to, and it is no good enlarging 
the picture for ,,-e shall merely have to go further away. 
On tlw oiher hand, if we take the .+oo-line case, we can 
go as close at + ft., and tlwn shall he more nearlv in 
the position of a good seat. · 

Perfect 400-line definition would seem, therefore, a 
very reasonable fig-ure, and, as mentioned above, 
corresponds to the ddinition of first-class home cinema 
equipment. 

Limitations of 
Scanning 

Evervone 1s a\\·are that modern illustrations are re
produc~cl in books by printing a series of dots of 
smaller or greater size, but alwr1ys the same distance 
apart. 

In a similar way the detail given hy a television 
system is limited by the distance apart, and number pf 
the holes in the disc, which determirws the number of 
lines in the picturt>. In the Inconoscope, it is the size 
of the electron beam that is the limitation. 

Figs. 8 and 9 show how this limit operates to produce 
what is called " apt>rture distortion," and is visible <lS 

B 9 

loss of detail. In the first it is seen that the sharp 
vertical boundaries between black and white in the 
original picture become a little grey, because the spot 
is large enough to overlap the bounJary, and at the 
critical instant of change-over is at half brightness. 

If a horizontal boundary happens to occur which 
the spot overlaps, it disappears completely and a 
diagonal becomes ragged. 

The smaller the spot, and therefore the greater the 
number of lines, the less is the amount of this par
ticular distortion. In fact, the spot cannot distinguish 
in a picture any detail smaller than itself. 

, SYNCHRONIZING 
IMPULSE 

SEPARATOR 

: L-----------------~.~------~====~J :-4u ... __ ; 
: EG t-.!.: _. __ f ______ : : -1 ----~-~.1/U __ : 
: I ~,. I PICTURE SYNCH. 

! { ~~t IMPULS~ 
E.,_f. LINE : 
; SYNCH. , 
I I I I IMPULSE • 
I 

1 
I : : 

Fig. !I.-Suitable arrangements for separating the .rynchronising 
impulses from the picture signals in a receiver. 

Frequency 
Range 

We are now in a pos1t1on to consider the electrical 
frequencies necessary in a television system. Let us 
choose the 400 lines; we require also to be able to dis
tinguish 400 equal changes of detail, in the extreme 
case from full black to full white, along the line. The 
spot size must be r (4oo of a line, and since the pair 
" black-white " constitute a full cycle of the electric 
current, we find that with such a spot size the current 
will be changing- at a maximum rate of 

(lines) 2 by pictures per sec. by width of picture 
F =~~-~-

height of picture by z. 
Taking the 400-line case it is seen that a maximum 

frequency of 2 ,7oo,ooo cycles per second is required for 
a picture ! wider than it is high. This frequency is 
more than twice as high as that of medium wave broad
cast, and explains why much higher frequencies, ultra 
short wavelengths, must be used as the carrier wave 
of a television transmitter. 

If, in the interests of economy in. receiver and trans
mitter construction, or to leave more space " on the 
air," we restrict the maximum frequency, we reduce 

(Continued on page 36) 
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FAULTS IN TELEVISION RECEIVERS 
AND THEIR 

50 FRAMES 

Hum on grid of Cathode-ray tube. 
Faulty smoothing or decoupling, 

or pickup in leads. 

Hum on deflector coils. 
smoothing. 

Faulty 

SLOVV 

Line scan 
opposition. 

uJ 
D 
:;) 
I
:; 
a. 
::;: 
< 

deflector coils in 
&verse one coil. 

TIME: 

·--- - CO RRE.CT 

---INCORRECT 

Non-linear pulse in frame scan. 
Probably saw tooth generator 

pulse. 

LINES MOVE. UP OR DOWN 

No frame hole!. Fault in frame 
scan synchrorti{ing unit. 

Inst~tficimt line amplitude. 
Faulty valve or low H. T. to 

line scan unit. 

CAUSES 

Line scan disconnected. Faulty 
11alves or disconnection in scan 

unit. 

Line scan connected left for 
right. R.verse leads of deflector 

coils. 

Frame .rcan disconnected. Faulty 
JJafz;e.r or disconnection in scan 

tmit. 

Frame _rcan ret•ersed. 
leads. 

/ 

TIME. 

/ 
' 

' 

----CORR~CT 

--INCORRECT 

j'\fon-linear pulse in line scan. 
Faulty valve in line scan unit. 

Insu(/itient frame amplitude. 
Faulty valve or low H.T. to 

frame scan unit. 

Both amplitude.r small. Low 
H.T. to scan units. Faulty 

rectifier valt•e. 

The sketches above are intended to give an approximate idea of the most obvious faults in a television 
receiver which are made apparent on the screen. They should not be interpreted too literally as in 

some instances the same effects might be produced in other ways. 
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WHILE THE PALACE BURNED 
The Crystal Palace was, of course, 

clearly visible from the Alexandra 
Palace, and it seemed rough luck on 
the Baird engineers, who still assist 
the Alexandra Palace staff, to have 
to carry on with their job while their 
headquarters were being gutted. It 
must have been a difficult matter for 
them to have to concentrate under 
such conditions. 

THE GALE DAMAGE 
As regular lookers-in know, a very 

high wind put television off the air 
on December 14th. Both sets of 
aerials were damaged. The horizon
tal arms which carry the aerial arrays 
are hinged in the "centre and these 
appeared to be bent upwards owing 
to the stays having broken. Efforts 
were immediately made to remedy 
the defect, and the ordin:-try B.B.C. 
engineers in spite of the high \Yinds 
climbed the mast to make an inspec
tion of the damage and actually suc
teeded in repairing the lower aerial, 
which is used for the sound transmis
sions, so that an announcement could 
be put out at 9 p.m. 

As the repairs had to be continued 
after dark some high power studid 
lamps were used to illuminate the 
mast which looked most impressive 
under the floodlig·ht effect, a point the 
B.B.C. could well bear in mind for 
the coming Coronation decorafions. 
The gales also took its toll of win
dows, large quantities of broken glass 
being strewn around the ground 
about the south-east tower. 

THE MISSING ANNOUNCER 
Feminine lookers-in are wonder

ing where all the dresses arc that the 
lady announcers were reported to 
have had. On the evening transmis
sions, two evening dresses appear 
with great regularity. While on the 
subject of announcers, one can't help 
thinking that the programme people 
don't seem quite to know what to do 
with them. Sometimes they are seen 
for every announcement and then for 
a time they arc just voices. Surely 
the former method is correct con
sidering they were selected for their 
appearance. 

TRANSATLANTIC TELEVISION 
International interest has been 

aroused among radio engineers by a 
statement just made by Marchese 
Marconi that television will soon span 
the Atlantic. Actually, television sig
nals from Germany have been picked 
up in New York. 

" \Ve have maintained communica
tion across the Atlantic:: on short-wave 
lengths," said a G.E.C. research en
gineer, " and are exploring the possi
bility of ultra short-wan• transmission 
for long distance broadca.;;t for tele
VISion. 

" \Ve know that a broadc:1st on I.) 
metres can get across the Atlantic, 
but the objection to using this band 
for television is largely one of cost. 
Television takes up too ~nuch space 
in the ether. If t-elevision \Vere broad
cast from this country to America, the 
space would have to be obtained at 
the expense of normal wireless tele
phony communication"'. Telephony 
bands are only Io,ooo cycles per 
second apart, where,ls television 
bands arc I ,ooo,ooo cycles per second 
apart and as much as 3,ooo,ooo 
cycles for very high definition. 

" The growing use of wireles~ tele
phony will make it practically impos
sible for enough space on the wave
lengths now in use to be sacrificed, 
except perhaps for go-line television 
requiring Ioo,ooo cyc~les per second, 
which might give a just satisfactory 
close-up of one person. From the be
ginning of television, therefore, we 
have been experimenting on short 
\\·avelengths, and it is quite possible 
we may be able to broadcast inter
nationally pictures of a full 4oo-line 
definition in the future.'' 

IMPROVED SOUND 
A great improvement has been re

cently noticed in the quality of the 
sound side of the Baird svstem trans
miSSIOns. This, of cour~e, is due to 
the fact that the Baird electron 
camera is being extensively used and 
in consequence the sound is direct, 
lik-e normal broadcasting. Previously, 
most of it was first recorded on the 
film in the Baird intermediate film 
system which, like all recording de-
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vices, does not show up too well emu
pared with a direct system. In pass
ing it might be mentioned that the 
Baird sound equipment was designed 
by Mr. lngham, who, prior to joining 
the company, was a B.B.C. research 
engineer. 

THE B.B. C. CHARTER AND 
TELEVISION 

In the drafts of the Royal Charter 
for the B.B.C., which comes into 
operation on January I, the introduc
tion of television has necessitated a 
new clause. The Corporation is 
authorised to produce, manufacture 
or otherwise acquire films, film mate
rial and apparatus for use with films, 
and to employ such films and appara
tus in connection with the Corpora
tion's broadcasting· service. There is 
a proviso that the films may not be 
used for any purpose other than tele
VISIOn. 

THE BAIRD ELECTRON CAMERA 
The Baird Company are to be con

gratulated on the steady improvement 
thev have effected in their electron 
ca~era transmissions. At first the 
pictures were rather ragged, but it 
has been noticeable that the whole 
series with this system show a record 
of difficulties overcome, and at the 
time of writing they leave very little 
to be desired. The flexibilitv of this 
system compared with the ·interme
diate film system, of course, needs no 
comment, and it has been a matter 
of general wonder that it was not 
adopted from the outset for the Baird 
Company had this system working 
perfectly in their laboratories some 
months ago. 

TECHNICAL POSSIBILITIES 
During the afternoon session of the 

recent anti-aircraft defences transmis
sion one of the large reflectors of a 
searchlight was removed to show it 
to lookers-in and for a few moments 
it was turned to such an angle as to 
give a wonderful reflected view of the 
aerial mast. Incidentallv, the two 
transmissions shmved what can be 
done technically with television, and 
great praise is. due to the engineer
ing staff responsible. From an enter• 



·r.e!JYJSJOlJ 
AND 

SHORT-WAVE WORLD 

MORE: SCANNINGS 

tainment point of view it was, 
ever, hardly worth while. 

how- of the House of Commons, and 

A LIFT AT A.P. 
The one thing that appeared to 

hav·e been forgotten in the structural 
alterations to the Alexandra Palace 
was a lift, and there have been many 
complaints from both staff and 
artists because of the omission. How
ever, work has now been undertaken 
on the installation of a lift and its 
erection is well on the way. 

PROGRAMME TECHNIQUE 
There has been considerable im

provement in programme technique 
during the past month and no doubt 
the use by the Baird Company of elec
tronic scanning has done much to 
facilitate this by enabling the inter
vals, which were due to the necessity 
of changing the film, etc., to be al
most entirely eliminated. It has also 
been noticeable that there has been 
less interference in the transmissions 
by the intrusion of people or their 
shadows who were not actually in
tended to be in the picture. 

THE BAIRD BIG SCREEN 
Mr. J. L. Baird is to be congratu

lated on his achievement of produc
ing a really big television picture. A 
picture of an area of about fifty sq. ft. 
is no mean accomplishment and from 
the technical description which ap
pears on other pages of this issue it 
is clear that he has tackled the prob
lem on original lines. The installa
tion at the Dominion Theatre in Tot
tenham Court Road is a permanent' 
one. Actually, practically nothing 
can be seen of the gear, for in order 
to comply with the L.C.C. regula
tions it is entirely boxed up in metal 
cases, and these and flexible metal 
tubes carrying the caLies arc all that 
can be seen. In operation the gear 
is almost silent and all that can be 
heard is the faint whirr of the motor, 
which is easily drowned by the loud
speaker. 

N.B.C. TELEVISION 
The first large-scale television show 

was recently staged in New York, 
when the National Broadcasting Com
pany gave a demonstra:ion to about 
two hundred people in a room in 
Radio City. The transmission was 
made from the top of the Empire 
State Building. 

TELEVISION IN THE HOUSE OF 
COMMONS 

Two television sets have been in
stalled in the Grand Committee room 

M.P.'s can now watch the televising 
of theatrical scenes, wrestling, danc
ing, and other entertainments. Mr. 
Ramsay MacDonald has announced 
that television developments are 
being watched in view of the sugges
tion that the Coronation ceremony in 
Westminster Abbey might be tele
vised. The B.B.C. obtained the ap
proval of the Speaker to instal tele
vision in the House. 

TELEVISION JARGON 
At the annual dinner of the London 

and Home Counties branch of the 
Cinematograph Exhibitors' Associa
tion, the Postmaster-General, Major 
Tryon, protested against the new 
jargon of television. He objected to 
being " televised,'' and still more to 
describing the people who watched 
the result as " viewers." He added 
that impartial experts assured him 
that British television was the best in 
the world. 

Another speaker (Mr. Philip Gued
alla) said : '' I see references to a 
' television hostess.' What can this 
be but a long-distance chorus girl." 

THEATRES AND TELEVISION 
At the annual meeting of the Pro

vincial Entertainments Proprietors' 
and Managers' Association, the mem
bers received a deputation from the 
Musicians' Cnion, to discuss various 
aspects of the situation arising from 
the B.B.C. monopoly of television. 

The annual report states: ''A prob
lem that will shortly loom largely is 
that of television and its handling by 
the B.B.C. One section of the enter
tainments industry already sees dan
ger looming in the shape of the 
powers with which the great Corpora
tion may be endowed." 

Further references to the situation 
are made in the report of the Parlia
mentary Agents, which is appended. 
This states: '' "I he B.B.C. Charter 
for the next ten vears is shortly to be 
laid before Parli~1ment, and it. is ex
pected to be on much the same lines 
as the original Charter. In view of 
the developmt>nt of television, efforts 
have been made by tlwatrical intt>r
ests to persuade the Postmaster
General to make special provision for 
their future protection.'' 

ALEXANDRA PALACE IN SOUTH 
AFRICA 

There does not seem to be any limit 
to the range of the A. P. television 
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sound transmission. Yet another 
reader, Mr. G. C. J. Angilly, regu
larly picks up both sound and vision 
signals in Cape Town. The receiver 
used is a simple super-regenerative 
type using two valves only. These 
long-distance reports lead one to hope 
that before very long the actual guar
anteed service area may greatly ex
ceed the present estimated range. 

TELEVISION PROGRAMMES 
It is understood that the Radio 

Manufacturers' Association is to ap
proach the B.B.C. with a request 
that the programmes should be im
proved. It is claimed that dissatis
faction amongst manufacturers and 
traders is causing a decline in sales. 
It is hoped, in addition, that the 
hours of transmission will be in
creased early in the New Year. 

TELEVISION IN THE THEATRE 
Over £35o,ooo is involved in the 

new Prince of \Vales Theatre. lt is 
to be equipped \vith television projec
tion apparatus so that important 
items can be flashed c n the screen, 
while normal radio will also play its 
part. 

AMATEUR 5-METRE ACTIVITIES 
Amateurs in this country are doing. 

some wonderful work on 5 metres 
and are proving beyond all doubt that 
this wavelength has not a limited 
range as is generally accepted. 
.\merican signals have been picked up 
in South Wales, Essex, and also in 
.\Jorth France. A North African sta
tion has been logged in London, 
while several German amateurs are 
able to send out sig1wls over several 
hundred miles. \A/hat the ultimate 
range of these signals will be one can
not forecast, for rumours are preva
lent that a .\Jew Zealand 5-metre sig
nal has been picked up in this country. 

BETTER AMERICAN TELEVISION 
The Radio Corporation of America 

have concluded a series of succe~sful 
experiments with J,n--line pictures 
and are now turning their attention to 
better detlni tion. 

Agreement has been reached be
tween several companies, including 
R.C.A., Philco, Farnsworth and Don 
Lee, to increase the frequency to 441 
lines. These companies will all trans
mit signals that can be picked up on 
one particular type of receiver. The 
price of these receivers has still been 
maintained at a little over £wo. 
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PATENTS AND PROGRESS 
Specially Compiled for this Journal 

Patentees :-Marconi's Wireless Telegraph Co., Ltd. :: H. M. Dowsett and L. E. Q. Walker 
L. R. Merdler and Baird Television Ltd. .. W. S. Brown 

Kerr Cells 
(Patent No. 453,I36.) 

When using multi-electrode Kerr 
cells for receiving television signals, 
the difficulty arises that the inter
electrode capacity tends to by-pass 
the higher signal frequencies, and so 
leads to a falling-oti in the quality 
of the picture. To avoid this, the 

RI, R2. The coupling gives a uni
form response over the whole of the 
frequency band to be passed, with a 
sharp cut-off at both ends.-L. R. 
Merdler and Baird Television, Ltd. 

Television Cameras 
(Patent No. 454,422.) 

In the Iconoscope form of television 
'' camera,'' the picture to be trans-

4 
A~ ·---~-A-3--A-4-,---~-7 Multi-electrode Kerr 

cell Patent No. 453, 
136. )(:: ...... ,..-rr--·-·- ________ .... _______ ,... _______ _ 

.......... 
·-· ---·-----·~·-·-·-· -·-·-·-·-·· 

IA1 A2] ~ 
~i~~i·~·~;x~~----~~~----~-~~·;;·~~t~d····;~-----~-~~;~·~·····;~·itt~·d··;~--fi~~i--£~~~;-~·~d--~-;~--i~-th~--ph~t~-
with each other, so that their overall sensitive electrode of a cathode-ray 
capacity is much reduced. tube, and the resultiag " electric 

As shown in the diagram, the sig- image " is then discharged by scan
nal is applied across the terminals I ning the electrode with the electron 
and the series circuit is from electrode stream from the " gun " part of the 
A through the cell to electrode A1. tube. Usually, the sensitive surface 
The latter is connected, as shown, to of the electrode faces at least partly 
electrode A2, the circuit proceeding ········-··························-·······-·································· 
through the cell to A3, thence to A4, 
and so on to the last electrode A7, 
which is connected to the opposite 
terminal of the input I. Although the 
voltage required to produce a given 
variation of light intensity is doubled, 
the capacity of the cell is divided by 
four, and high-frequency losses are 
correspondingly reduced.-Marconi's 
Wireless Telegraph Co., Ltd., H. M. 
Dowsett and L. E. Q. Walker. 

culties, because the sens1tlve elec
trode is formed by covering a thin 
sheet of aluminium with a layer of 
aluminium oxide on which a large 
number of sensitive caesium globules 
are deposited. The globules are in
sulated from each other and from the 
aluminium backing by the oxide layer. 
Now if the sensitised layer is depo
sited on the surface nearest the bulb, 
so that it faces awav from the scan
ning stream, it is ~bvious that the 
electrons must first penetrate the alu
minium backing-plate before they can 
discharge the sensitised globules and 
so produce the signal currents. 

To overcome the difficulty, the elec
trode as a whole is made impervious 
to the scanning stream, but is pro
vided with a large number of small 
metal '' plugs,'' which extend 
through, from the scanned surface to 
the opposite face, and are sensitised 
at the end on which the picture is 
focused.-Marconi's Wireless Tele
graph Co., Ltd. 

Cathode-ray Tubes 
(Patent No. 45-J-,486.) 

The mosaic-cell electrode on which 
the picture to be transmitted is first 
focused is usually set at an angle to 
the '' gun '' of the cathode-ray tube, 
so as to allow the electron stream 
from the latter to scan and discharge 
the same surface that receives the 
picture. This arrangement is liable 
to cause the base-line both of the line 
and picture scanning frequencies to 
" wander," and to become " saw
toothed '' instead of straight. In 

-4-------J--__:_ __ _J_ __ _J._ __ addition, it gives rise to parasitic dis-

Television Amplifiers 
(Patent No. 453,847.) 

The coil L in the anode circuit of Television amplifier circuit Patent No. 453,847. 
the first I. F. valve V of a superhet ·················································································· 
receiver for television signals is tuned 
to the lower limit of the frequency 
band, whilst the coil LI in the grid 
circuit of the next valve VI is tuned 
to the upper limit. A third coil L2, 
mutually coupled to the other two, 
is tuned to t!1e middle of the frequency 
band. Each of the tuned circuits is 
damped by a parallel resistance R, 

towards the gun or cathode end of 
the tube, and the picture is projected 
on to it from the same end. But it 
would obviously be more convenient 
to be able to f~cus the picture on to 
the outer face of the electrode, i.e., 
the one which is seen from the bulb 
end of the tube. 

This, however, gives rise to diffi-
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turbances at the framing frequency. 
According to the invention these 

effects are overcome by disposing an 
auxiliary electrode system between 
the gun part of the tube and the 
photo-electric screen. Suitable bias
ing potentials are applied to the extra 
electrodes in order to produce a 
" compensating " potential gradient, 
which minimises the spurious effects 
already mentioned.-TV. S. Brown. 
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BAIRD 
LABORATORIES 
DESTROYED IN 
CRYSTAL PALACE Fl RE 

T HE disastrc~us fire which almost. complete!;' des
troyed the Crystal Palace on the mght of November 
3oth extended to the Baird laboratories, which 

occupied a considerable area of the south-west corner 
of the Palace; the \Yhole of the laboratory equipment 
was destroyed. 

As is wel! known, the Baird Company have conducted 
all their recent research work at the Palace and that 
portion occupied by them had been stucturally altered 
internally to provide a complete television transmitting 
station, the aerial being on the south west tower with 
the remainder of the premises equipped with studios 

and research, production and serv1cmg departments. 
During the progress of the fire it was thought that no 

part of the Baird premises would escape, and there were 
fears that the south-west tower, which was adjacent to 
the Bainl premises and supporied the aerial, would 
collapse. InYestigation when the fire had been got 
under control, however, revealed that although the 
administratiYe offices, research department and studios 
had been entirely gutted, the production and servicing 
departments had escaped almost unscathed. 

The official announcement made bv the Baird Com
pany respecting the damage done i~ as follm.-s: 

" Although a considerable amount of property \vas 
damaged by the fire, an inspection carried out by our 
experts revealed that the receiving sets production 
department escaped the full force of the blaze. In 
addition, the servicing and testing departments were 
undamaged, and consequently the deliveries of sets to 
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The photograph on the left ll'aS taken during the 
height of the conflagration and it shon·s approximately 
that part of the Palace nNch 1JJas occupied by the 
Baird laboratories. Fortunately, the receit,mg set 
production department escaped the full .f&rce of 
the blaze and comparatively little damage wc.s done 
here. The photograph above 1vas taken at 9 a.m. 
on the morning after the fire and it n·il! be sem that 
the Baird laboratories are on the fringe of the 

destruction. 

the public will not be effected. The directors wi~.b to 
state that the regular daily transmissions of television 
programmes by the B.B.C. from Alexandra Palace, 
which during this week are being radiated by means of 
the Baird system, will not be aJiected in any way." 

It was announced later that the Baird Company's 
property and equipment at the Crystal Palace was fully 
covered by insurance. 

We understand that the Baird Company are already 
negotiating for new premises where large scale produc
tion of their receivers and transmitting gear could be 
undertaken. 

At one time there was a considerable prospect that the 
Crystal Palace vvould be used as the site for the B. B.C. 
London television station and now, as events have 
turned out, it seems fortunate that the Palace was not 
st>lected, otherwise we might at this date have been 
\Yithou t television. . · 
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BAIRD 
TELEVISION LTD. 

WORLD PIONEERS & MANUFACTURERS OF 
ALL TYPES OF TELEVISION EQUIPMENT 

BAIRD TELEVISION LTD. announce that although a 

considerable amount of property was damaged by the 

Crystal Palace fire, the "Televisor" Receiving Set 

Production Department, together with the Servicing 

and Testing Departments, are unaffected. In con

sequence, there is no delivery delay with "Televisor" 

receiving set Model T.S. 

Authorised dealers who have qualified for a Baird 

Certificate 6f Proficiency, have been appointed within 

the service area of the B.B.C. television station. A 

complete list will be supplied on written application. 

"Televisor " receiving sets give a brilliant black and 

white picture 12" x 9" on the " Cathovisor " cathode 

ray tube, which is of unique design and guaranteed for a 

long life. These Sets give results on both systems of trans

mission unequalled in size, detail, brilliance and colour, 

with the accompanying sound, and are operated on A.C. 

Mains, or on D.C. Mains with a suitable D.C.fA.C. 

converter. The controls are extremely simple for 

either system. 

"TELE.VISOR" RECEIVERS MIRROR THE WORLD 
Head Office: 

GREENER HOUSE, 
66, HA YMARKET, 
LONDON, S.W.I. 

'Phone : Whitehall 5454 REGISTERED TRADE MARK 

Laboratories : 

CRYSTAL PALACE, 
ANERLEY ROAD, 
LONDON, S.E.I9. 

'Phone : Sydenham 6030 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

IS 



T!!J!YJ$J0j'J 
AND 

SHORT-WAVE WORLD 

No. 1069 
Price 15/-. 

PRECISION 4• 
SLOW 

MOTION DIAL 
An accurate and 
powerful drive Jor 
high-class test and 
laboratory equipment 
or transmitters. 
5/64" thick brass 4• 
scale silver plated, with 
machine-cut gradua
tions. 6 to 1 reduc-
tion ratio. Large 
control knob. Can 
be supplied with l" 
M. or F .M. fitting. 

ULTRA S.W. INfERCHANGEABLE COILS. 

Wound with 14 gauge high 
conductivity copper wire, heavily 
silver plated. A separate F re
quentite base with silver-plated 
sockets provides easy and 
efficient coil changing. No. 
1050. 
3 Turns ... 
4 
5 
6 
8 

1/6 
1/6 
1/7 
1/8 
1/10 

F requentite Base for above 
No. 1051 1/• 

FULL of INTEREST to 
SHORT-WAVE ENTHUSIASTS 

Illustrated constructional 
articles for building 
simple S. W. battery sets : 
batt~ry and A.C. mains 
auperhet, S.W. receivers 
withA.V.C.; UltraS.W. 
Radio Telephone ; 
Transceiver: S.W. Con
verters ; Crystal-con .. 
trolled Amateur Bands 
Transmitter, etc. From 
your Radio Dealer, W. H. 
Smith & Son, or from 
Stratton & Co., Eddy
stone Works. Birming
ham, 5. 

L ondon service :-
W ebb's, 14, Soho Street, 
W.l. 

IBJB1MIOIEJ 193 7 
SHORT WAVE MANUAL 

THROUGH_INSULATOR. 

For carrying H.F. leads through metal 
baseboards with minimum loss. Glazed 
Frequentite Insulator Cones. 4BA 
Brass Rod Conductor. Cones 1t" long. 
W max. diam. No. 1018. Pnc:e 2/-. 

SPLIT STATOR CONDENSER. 

Heavy brass constru<-.. 
tion. plates with 
polished edges, sol
dered together. In
sulated bearings. 
Screened nonwinductive 
pigtail. F requentite 
insulation, Capacity 
-Dne side : Min. 5 
m.mld. Max. 40 
m.mfd. Two sides in 
parallel : Min. 10 
m.mfd. Max. 80 
m.mfd. As series gap : 
Min. 3 m.mfd. Ma>.20 

ULTRA SHORT-WAVE H.F. CHOKES 

dl 
These chokes are single layer space wound""' on 
DL-9 formers, and have an exceedingly low 
sell-capacity. 2!-10 metres. 
No. 1011. D.C. Resistance 1.3 ohms. 

2.5 to IOm. Price 1/3 
No. 1021. D.C. Resistance 0.4 ohms. 

2.5 to Sm. Price 1/3 

moN CORED FILAMENT CHOKE 

For use in filament 
circuit of battery 
operated Superhet 
Receivers usmg 
electron coupled 
oscillator. No. 
1062. Price 3/6. 

JANUARY, 1937 

POINTER KNOB AND DIAL. 
A direct control comprising 3" satin 
li':'ish aluminium dial engraved 0-1 ()()0

, 

wtth elegant shaped bakelite pointer 
knob. For !u spindles only. No. 1027, 
Price 1/3. 

Of solid con
struction, 
with turned 
brass plab~. 
screw adjust .. 
ment. Fte

quentite insulating 
pillars, mounted 
on cast base. Ideal 
for Eimac 150 T. 
and similar valves. 
Capacity : 3 to 12 
m.mld. No. 1067 
Price 1Z/6 

BANDSPREAD TUNING OUTFIT. 
Devised to simplify station selection. 

The Tank con
denser unit has 
a capacity range of 
10 X 14 m.mfd., 
achieved by a 
patented step by 
step device. Corn .. 
plete with scale 
and knob. 

Tank Unit: 
Cat. No. I 042. . .• Price 6/• 

In parallel with 
the Tank capa
city is the slow 
motion Band• 
spread T nmme r 

condenser. with a capa• 
city slightly greater than 
each step by step of 
the Tank condenser. 

Complete with dial 
Trimmer Unit 

Cat. No. 1043 Price 6/6 

SEND FOR NEW ILLUSTRATED COMPONENT LIST-FREE ON APPLICATI 0 N 

STRATTON & CO., LTD., Bromscrove Street, BIRMINGHAM. LONDON Service 1 Webb's Radio Stores, 14, Soho Street, Oxford St, W. I 
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THE PROBLEMS OF 
PHOTOGRAPHING 

By R. C. Hanner 
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TELEVISION 
There are difficulties in photographing a television picture which -are:not immediately apparent. This 

._ article describes these difficulties and_ explains how_theyi,may be overcome. 

A 
:\IONGST all the publicity which 
the press in general has given 
to television Yery few attempts 

have been made to reproduce the 
image of the television screen and 
pictures which have been published 

The B.B.C. Test Transmission vi.rual announcement. 
This shows rtteit,ing tube rather too heavily bia.red, 
giving a t•ery beat;y black and white effect. Note bow 
the M. & I. on E.M.I. are cut off, ou,ing to the 
curvature ol the receiving tube. Exposure three 

sec. F 8 Kodak super sensitit·e pan. film. 

sho\\. marked signs of retouching or 
faking. Photographer-;, professional 
and amateur <dike, ha1-e tried to get 
pictures, but \\ ith far from satisfac
tory results. 

One of the greatest stumbling 
blocks to the <Jverage photographer, 
who wishes to photograph a television 
image, is a complete lack of know-

c 

ledge of how the picture is formed. 
The photographer looking at a tele

vision screen of the cathode-ray type 
generally forms the opinion that there 
is a reasonable amount of light avail
able to take a picture, which is true, 
but he is not generally aware of the 
fact that only a very small area of 
the scene is illuminalf•d at any given 
instant, and that whir:h looks like a 
\\~ell illuminated area is, in reality, 
only darkness. 

Now to explain this more fully let 
us inspect some actual figures, taking
the Baird system first. This is a 240-
line picture with a pinurc-frequency 
of 25 per second, that is to say a spot 
cf lig-ht draws 240 lines across the 
( nd of the cathode-ray t ubc, 2.) t imcs 
per second, the actual size of the spot 
d light, if everything is correctly set, 
being .ooooi 3 of the area (including 
~ynchronising) of the television 
tmage. 

Now let us see how much 1 ime is 
spent in drawing-, say, one line. 240 
lines are drawn in .o.J. second, there
fore one line in .ooo16 second, and as 
there are the equivalent of 320 spots 
of lig·bt in one line the time taken for 
01:e spot to travel its own length is 
.oo:x.Joo5 second. Simply put, all this 

Left : The tube biased to 
abollf correct brightness for 
ordinary vie1ving. Again noli 
slight cut off in brilliancy 
of the I in E.M.I. Another 
effect is also noticeable, name
[y, the white ecf.ge on right 
of picture ; this 1vhite edge 
appears to be present in 
tia(ying degree in all M.-

E.i1,f.I. pictures. 

Right: Tube bia.red rather 
too brzghtly for photo
<~raphing tJvo tones black and 
white. The general cur
vature and angle of the Mar
coni-E.M.I. are due to t1vo 
effects, one, curvature of tube, 
tn)o local tuning circttits not 
quite adjusted to incoming syn-

chronising signal. 

means is that if one opens a camera 
shutter for one second the actual time 
the photographic emulsion is exposed 
\Yill be 25 short exposures of 

17 

Ij2,ooo,ooo second, that is to say, a 
total of I! So,cuo a second, ,•:hi eh is 
not much compared \\ ith the usual 
photographic exposure-;. 

In the M<Jrconi-E.:\LL system, the 
rwriod of exposure is ;('SS. In thio; 

(Jtle ol the lady annotmters. This iJ· an example of 
watcbinx. one's chance. It 1vas noticed that the 
announcer kept looking down at her script and 
an effort JVas made to photograph directly she looked 
don'!l. Unfortunately the exposure was just too long 
and traces of movement have spoilt 1vhat might have 
been a very good result, the eyes being recorded mostly 
cast down though the shlllter was not quite closed 
1vhen the eye.r n-ere looking at the camera. Exposure 

2 record.Fjz.9 S.S.pan. Kodakftlm. 

system 405 lines are used on 25 pic
tures per second though the system of 
scanning- is different. 202} lines scan 

half the total area of the image in 
I/ so of a second while the second half 
is scanned in another I/ so second, 
the two halves being- interlaced. 



T.eU'/J~lOl'J 
AND 

SHORT-WAVE WORLD 

In this system the time taken for 
one spot of light to travel its own 
length is .ooouooi 7, so a one-second 
shutter exposure gives the emulsion 
an exposure equal to I i 2)0,ooo 

second. On tlw surface these figures 
seem to make the photography of a 

Leslie l'vfitchel. Television announcer just about 
to make an announcement. An example of getting 
a picture bdore the subject moves. Exposure half 
sec. Fj2.9 Kodak superS. pan.film. The white 
shading n•here the black suit cuts the picture edge 
appears in most pictures on one of the systems of 

television. 

television image impossible. Luckily 
the light of a cathode-ray tube is very 
intense and it is quite possible to get 
a printable negative ,,·ith a -;butter 
speed of one sc-comi using a suitable 
camera and emulsion. Shutter speeds 
of I.· Io second have produced very 
thin negatives, while exposures of I .. ) 

to 2 seconds give ample exposure. 
The lens nwst be fast, the writer 

uses a Dallmeyer F ·9 Pentac lens 
and Kodak super sensitive panchro
matic film, developed in a normal 
metol-hydroquinous developer. 

t: nfort unately, thocJgh :1mple ex-

posurc is ca:-,ilv obtain('d, lllO'it of the 
television scrc(,ns contain fairly rapid 
movement, \\·hich produces a blurred 
result \\·hen adequately exposed. Few 
scenes televised could in the ordinarv 
\\·ay be photographed much mo/e 

slowlY than I 1 o or a second ,,·ithout 
blurr; so one is rather limited to sub
ject from an ordinary tra:1'imission 
and much patience :s required to get 

This pitture must be one of the best ktwn·n scenes to 
tdet•i.rion e.'.perimenters, hat,ing been used for testing 
purpose.r kY the Baird Company for nearly tn·o )'ears. 
The picture is from a loop of film and the artist 
slon•ly turm her head, faces the looker-in and then 
with great rapidity turns her face left. The subject 
gires photographers a chance to knon.o n'hat is coming, 
and though the subject is net•er quite still a one sec. 
expo.rure JPith a Fjz.9 lens S.S. pan. Kodak film 
recorded the picture. In the original the scanning 
lines can be seen. The four faint horizontal lines 
are produced by the scanning disc at tbe transmitter, 

n·hich rotates four times per picture. 

a satisfactory pic~un~. (>ften an
nouncers arc comparat i 1·eiy .,till at 
the beginning or end of a transmis
sJon. The same app!i,~s, though to a 
le,.,ser extent, \\·ith artists. Some
times test 1 ransmissions are made 
,,·hen somebody sits in a chair read
ing for "ome n.1inutes on ('nd. There 
is ddinitcly as much luci, in choosing 
the right time to <~xpos•.: as in anv 
gambling· game yet invented. 

Left: Thi.r close up U'aS from 
a 11e11'.r reel recently telet•ised. 
In the original the scanning 
lines are most clearly marked. 
The mark between the e:•es 
is a piece of faulty emulsion. 

r/Io .rec. F'/2.9 
hypersensitit;e plate. 

;\notlwr big factor in successful 
television photography is the bright
ness at "hich the catlwcle-rav tube is 
operated. Obviously the brighter the 
the tube the shorter the exposure. If 
the brightness of a tube is increased, 
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the picture appears, to the eye, to be
come flat. The shadows are light
ened but the !Jigh lights do not get 
proportionately brigntcr so the 
gamma is reduced. This is desirable 
from a photographer's point of view, 
as the average television picture i5 

Elizabeth Conoe/1 taken as she looked down to read 
announcement. Spots on nose and mouth photographic 
blemishes. This picture is another example of u•hal 
can be done if the right moment is chosen. Exposure 

r/ro sec. Fj2.9 Kodak S.S. pan. film. 

oenerally tonally distorted (if in no 
~ther way) by an excessively high 
gamma. This tenden.=y for a high 
gamma or contrasty pictures is found 
in the moving picture, especially a 
few years ago, and in most ama
teurs' snapshots and, broadly speak
ing, most people pro;fer it, so it can
not be considered detrimental to a 
television picture. 

The three prints of a B.B.C. cap
tion card transmitted prior to the 
opening of the station clearly illus
trate the eJfect of adjusting the pic
ture brightness. The third \Hmld 
produce the best setting for photo
graphing average scetW'i, though ob-

viuusly for a caption a strong nmtrast 
is best. 

There is also another problem !!1 
photographing- a tl'kvision image 
which must be menLioned, namely, 

(Continued at foot of pa,~e 2 5) 
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A 
''UNIVERSAL'' 

CATHODE-RAY TUBE 
EQUIPM~NT 

The first of a short series of articles describing the construction of a com
plete cathode-ray tube equipment which will prove of great use to the 
serious experimenter. The" professional" appearance of the unit will 

add to its value as a permanent laboratory appliance. 

T HE cathode-ray equipment about to be described 
is intended to make a tube of large or medium 
diameter serve both as a television reproducer or 

as a laboratory instrument for all the various purposes 
to which it can be put. It must be pointed out at the 
start that the construction of such an equipment re
quires more care than that sometimes bestowed on an 
experimental layout, and in addition it is assumed that 
the experimenter has a reasonably well-equipped work-
shop for the various metal-working jobs involved in 
assembling the unit. A certain degree of flexibility is 
allowed in the choice of components, consistent with 
quality and size, and where alternatives are not desir
able this is clearly indicated in the text. 

General 
Layout 

The equipment is assembled on an " Eddystone" 
transmitter chassis and occupies two racks, the lower 
containing the H .T. controls for the tube and an ex
ternal A.C. supply unit and the upper a double time
base unit which can be adapted for \vavc-form observa
tions or for scanning at any range of speed up to 400 

lines and so pictures per second. \Vith the exception 
of the " input " terminals all conncctio:1s to the unit 
are made at the back by means of flexible leads, which 
arrangement makes for neatness when working. 

One of the advantages of an all-metal construction 
is the efficient shielding provided against mains inter
ference, a point of particular importance in high-speed 

9oo (<ooo) 1mn 

(weo) 
·5mn 

450 5-Ptn 
Holder 
) 

180 ·2mn 
+ lmfd. 

HT. ·5mn. 
450 (4so) 

~ (o) 

45 so,ooon 
At 

(ros) ·lmn 

·I m D. 

Fig. I .-Cirmit diagram of resist ana chain. 
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Rear view of equipment showing assembly in rack. 

sca1_1ning. The risk of shock from any part of the 
equtpmcnt is minimised by the fact that the H.T. + 
is permanently connected to chassis and the high volt
age leads are under the lower rack out of reach of acci
dental contact. On the other hand the use of an 
earthed H.T. + supply necessitates the careful insula
tion of parts which are at a lower potential, and this is 
done by the use of special high-tension cable for the 
wiring and by fitting paxolin bushes for the various 
controls which project through the front of the panel. 
Parts which require special attt'ntion will be mentioned 
as the construction proceeds. 

Chassis and 
Panel 

As said above, the chassis is an Eddystone 3-tier 
transmitting rack (Cat. ="Jo. IO.J/) which can be obtained 
from C. Webb, of Soho Street, or direct from the 
manufacturers, Messrs. Stratton & Co., of Bromsgrove 
Street, Birmingham. \Vllen unpacking, care must be 
taken not to scratch the enamel finish of the panel or 
the chassis; all marking out should be done with the 
panel resting on a padded surfact' of paper or felt. The 
chassis racks are ready drilled for joining to the panel 
and uprights and nott' must be taken of tht' position of 
these holes when marking out o.o that the outlet sockets 
are on the true back of tlw racks. The front edge of 
the rack which fits ag-ainst the panel is undrilled. 

Design of 
H.T. Unit 

The supply for the tube and the time-base is obtained 
from st'parate transformers and rectifiers mounted in 
shielded boxes away from the equipment and connected 
to it by the flexible leads mt'ntiorwcl above. It is not 
proposed to deal in detail with the requirt'ments of the 
rectifier units as these art' standard practice and have 
be;n describ;d alrt'ady in this jour? a! (see. May issue). 

fhe questton of the voltage avatlable \vrll also have 
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CATHODE-RAY TUBE EQUIPMENT 

View of front panel shmPing arrangement of controls. 

to be decided by the individual constructor, although 
it is suggested that 2,ooo volts is sufficient for a small 
tube with a possible increase to 3,500 for medium tubes. 
Above 8 ins. diameter the voltage required by the bigger 
tubes requires larger and more expensive condensers 
and the need for careful assembly and insulation be
comes even more important. For ordinary experi
mental work an 8-in. tube is usually adequate although 
it is not capable of resolving the highest definition pic
tures as well as a w-in. or 12-in. 

If the equipment is intended for ordinary laboratory 
work \vith occasional television monitoring a s-in. or 
a 6-in. tube will be quite suitable. In any case the 
calculation of the resistance chain to suit the particular 
tube used is not a difficult matter and it will be suffi
cient to give one example to suit a small Ediswan high
vacuum tube. Some makes of tube are fitted with three 
anodes for accelerating the beam and it is probable that 
future de"elopments will tend to favour this type. It 
is therefore desirable to provide for three H.T. tap
pings on the resistance chain to avoid alteration of the 
layout at a future date. The extra tap can be brought 
out to a separate terminal and disregarded until 
required. 

Values of 
Resistance Chain 

The operating voltages of the Ediswan sH tube are: 
1st Anode: 8oo approx. 
Grid: 200 approx. 

To allow of the use of tubes of a different type and 
operating data the widest possible range is provided in 
the adju'stments of potential. The resistance chain is 
made up as shown in the diagram of Fig. 1, an H.T. 
voltage of 2,ooo being assumed. 

Neglecting the current taken by the tube itself, the 
load imposed by the resistances is z,oooj2.3 megs. in 
the maximum H.T. position or o.g ma. approximately. 
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The voltage drop across each section of the resistance 
are shown in italic figures, while the actual value of 
the potential with respect to the cathode of the tube 
is given alongside in brackets. In the case of the vari
able resistances the value is, of course, the maximum 
obtainable. By constructing a similar diagram the 
resistance chain can be adapted for any special operating 
conditions. 

The potentiometer connected to A1 is capable of 
giving approximately 400 volts for tubes which require 
a t~ird anode tap. If two-anode tubes are used, this 
tap IS not connected and the A2 and A3 (earth) terminals 
only are used. 

At the negative end of the chain two extra resistances 
a;e. inserted by means of a three-way switch ("Kabi"). 
1 h1s enables the overall H. T. voltage applied to the 
tube to be decreased with a conse(juent increase in sen
s~t~vity without appreciable alteration of focusing con
ditions. Values of o.s megohm are shown and with 
the switch full in, the current through the chain drops 
to approximately o.6 ma. lowering the voltage between 
cathode and final anode to I ,300 volts approximately. 
f!' finer adjustment of voltage could be made by reduc
mg the values of these resistances and it is an easy 
matter to replace them at any time when the tube is 
being tested. 

Each tapping in the chain is by-passed by a 1-mfd. 
condenser as shown, with the exception of the :::rrid
cathode condenser, which is 2.0-mfd. This nee~" not 
be of a high working voltage as the grid-cathode poten
~ial seldom exceeds 200 volts for any type of tube. It 
1s preferable to use a moulded case for this condenser 
~o minimise the risk of flash-over to the chassis, which 
1s at full H.T. potential with respect to the cathode. 
The ot~er by-pass condensers are oil- or jelly-filled with 
a workmg voltage of 2,ooo, which allows ample margin 
of safety. 
···································-············· ................................ 

Fig. z.-Cir,uit for providing A.C. and D.C.jor calibrating tube 
deflections. 

The suggested list of components is then as follows: 
Resistances: Dubilier or Erie: 

I megohm 2-watt type, 
0.2 megohm 2-watt type, 
so,ooo ohms 1-watt, 
Ioo,ooo ohms I-watt, 
2-o.s megohm 2-watt type. 

Condensers : 
4-1-mfd. 2,ooo-volt working (Dubilier or 

T.C.C.), 
I-2-mfd. soo-volt working (Dubilier or 

T.C.C.), (moulded case), 
I-. 1-mfd. 3,ooo-volt working. 

Potentiometers : 
2-o.s-megohm, 
I-o.I-megohm (Reliance Mfg. Co.). 
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CONSTRUCTIONAL DETAILS 
Sundries: 

1 "Kabi" 3-way switch (F.\V. Lechner), 
I Steatite s-pin valveholder (Eddystone), 
I Sunk mains socket (Bulgin type), 
4 Belling-Lee terminals marked A, A2 , A:, 

and Earth, 
1 Ten-way group board (BulginJ. 

If the unit is to be used with an indirectly-heated 
tube it is convenient to supply the cathode heater fr~m 
a small separate transformer mounted under the chassis, 
thus avoiding an extra pair of leads from the H.T. unit 
which require insulating carefully from the chassis. A 
directly-heated tube is best supplied from an accumu
lator and extra terminals will have to be provided at 
the back for the purpose. Directly-heated tubes will 
also need a series resistance for the control of the cur
rent and this will have to be inserted in the front of 
the panel. The tube used with the equipment takes 
1 .o amp. at 2.0 volts indirect heating and the trans
former can be seen in the photograph of the underside 
of the chassis. 

Small transformers of this type can be obtained from 
the Keston Manufacturing Co., Dulwich, having the 
usual primary taps and a 2.0 volts centre-tapped wind
ing. The transformer is insulated from the chassis by 
mounting on a strip of paxolin as shown in the detail 
of Fig. 3· 

Calibrating 
Circuit 

Included on the H.T. control panel is a circuit for 
providing A.C. and D.C. for calibrating the tube de
flections. The arrangement is shown in the circuit of 
Fig. 2. A standard 250-0-250 transformer is connected 
to a rectifier and smoothing circuit in the usual mauner, 
the output being connected to a Joo,ooo-ohm wire
wound potentiometer. A single-pole change-over 
switch connects the potentiometer to either the smoothed 
D.C. or to one side of the secondary \Vinding for A.C. 
Across the potentiometer is a voltmeter (moving-iron) 
and two output terminals which can be seen in the 
photograph of the front panel. A phase-splitting cir-
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Photograph of underside of base sh01ving wiritrg and p2sitions of comp Ofllflls 

cuit is also connected across the potentiometer consist
ing of a condenser of o. 1-mfd. and a resistance of 0.25-
megohm. The junction of these is taken to the centre 
terminal on the panel marked C. The supply is con
trolled by the two switches seen in the centre above the 
terminals, the upper switch being in the primary of 
the transformer and the lower one being the change
over switch from A.C. to D.C. If one of each pair of 
the plates of the tube is connected to the outer terminals, 
the centre being connected to the remaining two plates 
and to anode, a circular trace will be drawn on the tube 
screen on which a \Vaveform can be projected in the 
usual way. 

The components required for this part of the unit 
are as follows : 

Mains transformer 250-0-250, 2-0-2 for rectifier. 
(The one used in the original model was a special 
toroidal type obtainable from F. W. Lechner, but a 
standard model will be equally suitable.) 

Ioo-henry choke (Sound Sales). 
2-4-mfd. electrolytic or paper condensers (T.C.C. 

or Dubilier). 

__ ~ 2:'-->-h-z~~ 
~U<'•t' B-l w~b.o 

Fronl flap 

-- -:-:---01.;- ----------0 0 0 0 0 0 0 0 0 0 

' 
V~ d1a. Nole-;, ~ 

~ Bui'lln 
'W'wtncs 

TCC. 
Cond. 0 10-\ol"y 0 

Zmfd ~ Slr1p 

I 

~ it @ ~ 

D 
_rc"athode 

I 

Tran?former I 

I 
~ " ' Under:>1de of Ch""""'"' I L/1 Ye Paxol!n 5Tnp I 

\ s" Po5o1101\. of 
"A'_t_ Tran~former 

s~~~·n~ .. 1Q--0 ~?:fol1" Feel .,. 
Fig. 3.-Diagrams of upper and under sides of base showing positions of components. 
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BUILDING CATHODE-RAY TUBE EQUIPMENT 
These condensers are preferably obtained in insulat

ing cases as they are not to be connected to chassis. 
4-pin chassis-mounting valveholder (Bulgin, Clix, etc.). 
Single-pole switch (Bulgin type S.t>o). 
Two-way s\vitch (Bulgin type S.81). 
Sunk socket (Bulgin type P.2o). 
3-Belling-Lee terminals. Type B. 
I-Ioo,ooo-ohm wire-wound potentiometer ro-watt 

type (Reliance Mfg. Co.). 
1-0.25-meg. potentiometer (Reliance Mfg. Co.). 
I-o.I-mfd. condenser (T.C.C. or Dubilier, I,ooo volts 

working). 
1-0-25o volts moving-iron voltmeter, 2 ins. diameter 

(Ferranti, Weston or similar reliable make). 

Marking Out 
the Chassis 

Exact drilling instructions for the mounting of the 
components is not given since they depend on the type 
used. The diagram of Fig. 3 shows the position of 
the condensers and the rectifier circuit and the drilling 
of the rear flap for the inlet sockets and the connection 
to the tube. This is made by means of the s-pin stea· 
tite holder shown in the centre of the flap in the photo· 
graph on page 19. The inlet sockets for the H.T. to the 
resistance chain and the 240-volt mains for the trans· 
formers are deliberately made different to avoid risk 
of plugging in the wrong socket. 

After the clearance holes for these components have 
oJeen cut, the position of the condensers is best marked 
out by laying them on the top of the rack and scribing 
through the fixing holes. It will be noted in the photo· 
graph that these condensers have been mounted upside 
down, the terminals projecting through clearance holes 
in the metal. This has the advantage of completely 
protecting the terminals from accidental contact and 
simplifying the wiring, but it involves the drilling of 
extra clearance holes which may be tedious for a worker 
without the necessary washer cutters. The metal of 
the chassis is, however, sufficiently thin to be cut 
through with an ordinary wood-working centre-bit if 
a hole for the pivot is previously drilled. The conden
sers are then mounted on the chassis by means of two 
lengths oft in. brass rod tapped at each end for 6 B.A. 
screws. 

If T.C.C. condensers are used it will be found that 
the conical insulating bushes surrounding the terminals 
will act as locating bushes and hold the condenser rigid, 
but with Dubilier condensers care must be taken that 
the terminal is quite free in the clearing hole and does 
not shift after the condenser has been tightened down. 

The holes for the three terminals in the front flap 
'"'ill also be carried through the front panel, and after 
the chassis has been drilled it is advisable to temporarily 
attach it to the front panel and scribe through the holes 
to ensure that they will register when the assembly is 
nearing completion. 

Connections to the various resistances are made 
through holes drilled in the top of the chassis near the 
front edge. The approximate position of these holes 
has been indicated, but they are not critical. The con· 
densers of the rectifier circuit must be mounted to allow 
a slight clearance for wiring to pass behind them. If 
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they are not provided \vith horizontal mounting holes 
a thin aluminium strap can be bent to hold them in 
position as shown in the photograph. 

The fixed resistances are accommodated on the Bul
gin 10-way strip shown fixed on the underside of the 
chassis. The strip should be held off the chassis by 
insulating bushes about ±in. long, and 6 B.A. long 
screws passed through clearing holes in the chassis. 

Wiring 

After the components have been assembled the wiring 
of the chassis can be carried out with the exception of 
the leads to the components mounted on the front panel. 
No special instructions are required for the connecting 
up, other than the need for the greatest care in the 
insulation of the leads, particularly those which go to 
the grid and cathode of the tube. The leads from the 
small transformer are soldered to the filament pins of 
the steatite valve-holder and an extra piece of thick 
systoflex is slipped over the twisted leads to insulate 
them thoroughly from the chassis. It is important that 
the centre tap of the heater winding be connected to 
the cathode by a separate lead and not to chassis.. If 
this connection is wrongly made the full H.T. voltage 
will be applied to the insulation between heater and 
cathode in the tube and they will break down. If 
accumulator heating is used for directly-heated tubes 
the terminals must be well bushed where they pass 
through the framework. 

The wire suitable for high voltage is stout rubber· 
covered flex which is sold under the name of ignition 
flex, but there is no necessity for the large diameter 
covering to be used. Alternatively, copper wire with 
two thicknesses of best quality systoflex is permissible, 
but it should be reinforced by bushing where it passes 
through holes in the chassis. 

As far as possible all leads should be mounted rigidly 
in air and for this purpose 18 or even 16 gauge is 
preferable. 

The input to the grid of the tube from the television 
receiver is the only part of the design which presents 
difficulty on account of the capacity of the leads from 
the unit to the tube. If the grid connection is broken 
at the point where the 4-pin socket is connected there 
is the extra length of flexible lead from the socket act
ing as a shunt capacity. 

This will be appreciable at 2 megacycles, and a better 
plan is therefore to connect the output from the receiver 
to the tube close up to the actual socket. Accordingly 
no provision has been made on the chassis for a con
nection to the grid, but if required a pillar terminal 
similar to the Bulgin type SW 59 can be fitted on the 
chassis immediately above the grid contact of the 4-pin 
socket. The lead from the terminal can then be taken 
through the chassis direct to the grid socket the hole 
being drilled of ample diameter to clear the wire and 
reduce the capacity to chassis. 

This terminal must not be connected to the receiver 
without an intervening condenser which must be of 
sufficient working voltage to withstand the full H. T. 
volts to chassis. 

In the next article the layout of the time-base and 
front panel will be described. 
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CATHODE-RAY TUBE 
AT THE EDISW AN 

RESEARCH 
LABORATORIES 

0 .'\ E of the first concerns to realise Lhe potentialities 
of the cathode-ray tube \\·as the Edison Swan Elec
tric Co., Ltd., and for very many years no,,· they 

have conducted intensive research into the many prob
lems that \\Tre involved. Ori~,;inally this work \vas 
carried out in the special valve ucpartn1cnt at Ponders 
End \Vorks, but progress in telcvi,ion has rendered 
necessary a sepantte laboratory dt·voted entirely to this 
highly specialised work. It is intcresti:1g to not(· that 
the laboratory is but a few skps fr01n the original 
building in which Sir J .. \. Fleming prodw·ed tlw 11rst 
radio valve. 

Television has also necessitated the development of 
some special receivers anJ also an e>.perimental scan
ning equipnwnt in order that the tubes i11ay be tested 
under actual \vorking conditions. This latter is a com
plete film transmitter, provided with ; n associated 
monitoring panel, which can be linked by line with any 
apparatus \vhich it is desired to test. The laboratory is 
thus quite independent of the B.B.C. transmissions and 
development "·ork can proceed all dav. 

Ediswan 
C.R. Tubes 

The range of Edis\\·an cathodc-rav tu!ws consists of 
the types :;H, 7H, wH and 12H having screen dia
meters of:;, 7, 10 and 12 inches respectively. The :;H 
and 7 H are intended for ordinary cathode-ray oscillo
graph work or in monitoring positions in connection 
with television transmitters or experimental scanning 
equipments. The IoH and 12H are essf'ntially for use 
in domestic television receivers. Thev have been ck
signed to give bright, well defined black and white pic
tures, similar in tone to the modern cinema picture. 
All tubes incorporate t\vo pairs of delle:-tor plntes for 
electrostatic deflection of the electron beam. The 

latest types of high vacuum tubes possess high lumin
osit v sneens, improved focusing properties, freedom 

Tnt Reail:er ;'\"o. z de.rigrte:! to .~i/!e the biphe.rt 
fidelity irrespective of' cost. 

from cathode disintegTation due to ionic bombardment, 
and improved modulation characteristics "o necessarv 
for satisfactory television picture reproduction. . 
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DETAILS OF THE EDISWAN TEST RECEIVERS 
The actual manufacture of the tubes is carried out in 

the special valve factory (with the exception of the 
blowing of the glass bulbs, which is done at the B .T .-H. 
Co.'s works). The electrodes, etc., vvhich constitute 
the " working " parts of the tube come from the presses 
and arc hand assembled with the aid of jigs. All parts 
are held securely in their correct positions by spot weld
ing. Mica separators and insulators are used through
out to secure rigid and accurate alignment of all the 
electrodes. The nickel cathode is of the indirectly
heated type and is coated with a b<Jri•tm compound. 
The coating is at the top end of the cylinder and n9t 
along the sides as in the ordinary radio valve. 

Tube life test rack. Tubes are taken from each batch 
produced and run under actual television conditions at full 
operating voltage until the tubes are destroyed. Recent 
improvements have resulted in an increased length of tube life. 

The complete electrode assembly is mounted on a 
glass pinch similar to that in a radio valve and the 
whole unit is placed in the bulb and sealed off in a rotary 
sealing machine. The tube is then exhausted on a spe
cially designed rotary exhaust machine which auto
matically applies the necessary high temperature for 
baking out occluded gases. The necessary voltage is 
also applied to the heater to activate and outgas the 
cathode. 

After the activation of the cathode, H.F. heating is 
employed to volatilise the barium getter to ensure that 
there shall be no deterioration in performance during 
the life of the tube due to further liberation of gases. 
The cap is then fixed to the tube with special cement 
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and the leads insulated and connected to their proper 
contacts. 

The rigorous tests to \\·hich the i ubes are subjeded 
include the checking of the cathode emis,;ion, screen 
brightness, shape of rastcr or scan mocblat ion charac
teristics, cathode heater voltage and current, and "hift 
of scan with grid control. Care is also taken to see that 
the variations in anode volts for spot focus are within 
prescribed limits. All tubes arc tested at excessively 
hig-h voltages to ensure that no breakdclln1 or tlash-on;r 
can occur when the tube is in normal use .. \number of 
tubes are taken from each batch produeed and run 
under television scanning conditions at full operating 
voltages and current on the life test rack. 

Special Test 
Receivers 

Three special receivers have hL·cn designed in unlet· 
that the tubes and associated colllponents can be tested 
under actual working conditions that would be md 

\\ith in practice. In ·addition to the tubes these com
ponents consist of receiving valves, recti!Iers, tlwra
trons, transformers and loudspeakers, ull of which- are 
produced by the Ediswan Company and its associated 
companies. 

\Ve \vere enabled to see these receivers working Loth 
from the Alexandra Palne\· transmissions and bv line 
from the laboratory transmitter. It \\·as of particular 
interest to note the di!Terence in reprodw.·tion between 
each type, though this diiierence was only slight: each 
receiver gave really excellent results. It should be 
noted t:1at the Ediswan Co. do not propo~e to market 
a receiver, the models shown being used solely for :est 
purposes. 

:\s these receivers ditTer so radicallv it \\ill lw of 
interest to describe them in some detail. 

Receiver ~o. I (an experimental panel model) was 
desig·ned and tested nine months before television trans
missions were available by modulating· a local 45 me. 
oscillator from a film scanner using 240 lines and 25 
frames per second. 

It was originally fitted with a 7-in. tube, which was 
subsequently replaced with a ro-in. and then a 12-in. 
tube as at present. 

At first it was designed to receive only television pie
! ures by the Baird system, but is now suitable for recep
tion on both Baird and E.M.I. systems. It is usecl in 
the laboratory for monitoring purposes and as a standby 
for demonstration purposes. It operates on the super
heterodyne principle. 

Receiver No. 2 (an experimental cabinet model1 is 
radically different from No. I receiver. The objective 
in this set was to attain the highest fidelity in the 
picture reproduction irrespective of the cost, so that it 
could be used as a standard and bv means of whch 
other less costly (commercial) sets o.r ,-ircuits could be 
compared. In this set, sensitivity was sacrificed to 
" q11ality " in the vision section \vhich employs six 
band-pass circuits tuned to give sub'itantially uniform 
amplification to the vision carrier, the ~ide band J·n·
quencies, i.e., 45 ± 2 me. The R.F. amplifier is fol
lowed by a special diode detector and one D.C. type 
video amplifier stage which is connected directly to the 
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control electrode of the cathode-ray tube, thus con
trolling directly the D.C. bias on which is superimposed 
the modulating video (picture) frequencies. 

The sound receiver works on the super-heterodyne 
principle but is connected to a common aerial through 
a low impedance transmission line. Ir employs a fre
quency changer, two I.F. stages (1 me.), second de
tector amplifier (DD triode) and two povver amplifiers 
arranged in push-pull. 

The audio response is substantially uniform between 
so and w,ooo c.p.s. Advantage is taken of this high 
sound quality by using dual high-fidelity speakers for 
sound reproduction. 

Including the time base circuit, which employs relaxa
tion oscillators for both line and frame and two para
phase connected amplifiers, there are 25 valves used in 
all. It should be mentioned that this f.et was com
pleted and tested before television transmissions were 
available by means of locally modulated oscillators and 
special impulse generators which were designed to simu
late the synchronising impulses which are now trans
mitted by the Baird and Marconi-E.M.I. systems res
pectively. It may also be mentioned that pictures from 
this set were demonstrated to the public at Radio Olym
pia for 10 days. The set worked consistently well with
out any re-adjustment having to be made, and has been 
in use daily at the laboratory ever since. 

Receiver No. 3 is a domestic cabinet model designed 
to indicate how far the circuit could be simplified, the 
number of valves reduced, operation simplified, and 
overall dimensions reduced, without material effect on 
either picture or sound reproducing qualities. 

A major change was the mounting of the cathode-ray 
tube. vertically and viewing the picture indirectly by 
means of a special mirror. This arrangement enables 
the overall size of the cabinet to be reduced. 

The vision channel comprises a frequency changer 
type AC /TH. L, which converts the vision carrier fre
quency to an I.F. of 4·5 me. Three band-pass I.F. 
stages pass a band width of over 2 me. using two 
ACjSP.3 amplifiers followed by a midget diode type 
Vg25, second detector. 

The resultant vision modulating frequencies are am
plified through a two-stage video amplifier employing 
AC fSP ·3 valves. The video amplifier is resistance
capacity coupled and choke connected to amplify uni
formly the full range of video frequencies up to 2 me. 
A diode is associated with the output stage to regulate 
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automatically the average brightness of the picture by 
the application of a D.C. component together with the 
picture modulating impulses to the cathode-ray tube 
control electrode. 

In the sound channel the common frequency chang
ing valve converts the sound carrier frequency to an 
I. F. of 1 me. A filter in the anode circuit of the F .C. 
completely separates the sound and vision I.F. Three 
band-pass circuits are used to allow the full range of . 
sound modulating frequencies only to be passed to the 
combined second detector amplifier. Two ACjS.2 PEN 
and one DD/PEN valves are used in the sound receiver. 

Time Base and 
Synchronising Filter Circuits 

The synchronising impulses are fed from the output 
stage of the video amplifier through a separating and 
phase reversing valve type AC/TP. 

The '' line '' and '' frame '' impulses are then ap
plied to two relaxation oscillators, T.31 Thyratrons, 
respectively. The latter generate the " line" and 
'' frame '' saw-tooth impulses which are amplified 
through two paraphase-connected amplifiers employ
ing two AC/P valves respectively, and then applied to 
the horizontal (line) and vertical (frame) electrostic de
flecting plates of a I2-in. cathode-ray tube. 

The rectifiers consist of a half-wave MU 2 (mercury) 
rectifier which delivers approximately s,ooo volts D.C. 
to the final anode of the cathode-ray tube. Another, 
which employs two MU 2 rectifiers (full ·wave) and 
delivers approximately I,IOo volts D.C. to the time 
base circuit, and ;mother which suppHes 280 volts D.C. 
to the sound and vision receivers and uses one UU4 
full-wave rectifier. 

Pre-set controls are provided for initially .:tdjusting 
focus, picture ratio, line and frame speeds, and ampli
tudes, and control grid bias. The gain control on the 
vtston channel enables the picture contrast to be ad
justed by the user. The set is tuned in automatically 
to the vision carrier by tuning the local oscillator until 
the sound carrier is heard. 

At Ponders End this receiver is used with both gain 
controls nearly to minimum when connected to a half
wave dipole at ground level. Its measured sensitivity 
is approximately 200 uV, and this input will fully modu· 
late a I2-in. cathode-ray tube with a grid base of be
tween IS and 20 volts peak. 

Problems of Photographing Television 
(Continued from page 18) 

synchronisation. Modern high-defi
nition television is synchronised to a 
high degree of perfecti·:m, when the 
eye is the judge, but over periods of, 
say, two seconds quite a lot of un
steadiness is sometimes notiscable in 
a receiver as seen by a camera. So 
that when the artist is still, with am
ple exposure and sharp focusing, and 
the result is blurred, unsteady syn
chronism was probably the cause. 
A good photograph of a television 
image should show the scanning lines 
on close inspection. 

Earlier it was mentioned that in 
the Marconi-E.M.I. system the scan
ning is interlaced. Sometimes re
ceivers do not interlace properly, with 
the result that the scanning lines are 
very clearly marked, definition is re
duced, but generally speaking photo
graphically the intensity is doubled. 
In such a case the picture appears 
apparently more exposed than others 
for a given exposure. 

the light, of course, plays an ;mport
ant part, the greenish tubes are more 
actinic than the black and white or 
sepia tubes. This apparent increase 
in actinic value may, of course, be 
due to " afterglow " of the fluor

escent screen, which vvill naturally in
crease the exposure in some cases 
quite a considerable amount, and in 
every case increases the apparent ex
posure to some extent. 

c 

Those who Pse electronic e~;posure 
meters will find that the more sensi
tive type will give a reading of the 
average cathode-ray tube of such an 
order as to indicate ~,n exposure of 
about one second at F /J with an H. 
& D. speed of I ,ooo. The colour of 
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It is hoped that having pointed out 
the reasons for the difficulty of photo
graphing a television image, photo
graphers will attack the problem with 
renewed vigour, as good photographs 
of television images are few and far 
between. 
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BAIRD BIG-SCREEN TELEVISION 
A NEW MECHANICAL DEVELOPMENT BY MR. J. L. BAIRD. 

Mr.]. L. Baird in the prqjector room at the Dominion Theatre, Tottenh:;m Court Road. 

I T has been known for some time that ivfr. J. L. Baird 
has been working in his private laboratory upon the 
development of television apparatus for the produc

tion of large pictures suitable for use in cinemas and 
other places where the audiences would be large. On 
Sunday, December 6, Mr. Baird gave a private demon
stration of what he had accomplished. 

The present purpose of this apparatus is to show a 
greatly enlarged image of a lecturer or entertainer to his 
audience. The microphone enables the speaker to be 
heard throughout the largest auditorium. The Baird 
television screen magnifies his image as the microphone 
magnilies his voice and enables him to be seen clearly 
from any part of a large hall. 

The demonstration >Yas given at the Dominion 
Theatre, Tottenharn Court Road, and the speakers and 
performers were transmitted by land line from a room 
in the top of the building. The system is, hmYever, 
applicable to >vireless transmission, and experimental 
tests have already been made bet>\·een 1 he Dominion 
Theatre and the Crvstal Palace. 

It had, as a matt-er of fact, been intended to give the 
demonstration by means of an experimental radiation 
from the Crvstal Palace, but unfortunatclv the recent 
fire dcstroye;l a portion of tlw Baird expcri1;1ental trans
mitting equipment, and made this impossible. It should 
be understood that this mass vie1Ying equipment is not 
intended for receiving entertainment programmes 
broadcast by the B.B.C. as e::.;ccpt by permission, no 
B.B.C. programmes can he presented to vie1\·ers pub
lich·. The Dominion Theatre "·ill, hmn~ver, be in a 
po~ition to make its m1·n arrangements to use the 
"Super Screen" for its mvn purposes by means of a 
private transmission, so that any e1·ent \Yhich the 
management \\'Ould like to con'r could be presented to 
an audience. In the cinema itself, artists can, of course, 
be put on the screen at a moment's notice. 

In apparatus of this kind there are t \\'O essentials-
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adequate light and a sulficiently large screen. \\'ith 
both these Mr. Baird has attained a large measure of 
success. The size of the screen, which is entirely 
covered by the picture, is 8 feet hv 6 feet 6 inches which, 
although it falls short of the cinema screen, is of seffi
cicnt size to be seen clearly by the average theatre 
audience from any part of the house. The picture as 
shmn1 is not so bright as the average ciuema picture, 
but nevertheless, considering its size, it ~hm1·s remark-

A vie1v behind the scenes at the Dominirn The1tre, shou,inc~ the prqjeCior. 
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able progress. Only head-and
shoulders close ups \\'ere transmitted 
as the space available in the small 
transmitting room at the top of the 
building would only adillit of this, 
hut there seems no reason whv exter
nal views should not be possible pro
vided the required amount of detail 
was not excessive. The definition is 
120 lines vertical scanniug and aver
tical picture. 

The success of the S) stem is largely 
due to the scanning system employed, 
which has manv novel features. One 
important resuh of this is that al
though the picture frequenc'V is onlv 
16% per second there is practicallv n~ 
flicker which is due to the multi-1~esh 
method of scanning. 

Multi-mesh 
Scanning 
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LIGHT 

In the Baird multi-mesh scanning 
system, a secondary field is formed 
made up of t\VO Z)r more primary 
interl~ced scans. This ~econdary 
scan Is then repeated a number of 
t~mes, being displaced at each repeti
tiOn. In the particular form used in 
the present apparatus, the secondarv 
scan consists of two 2o-lines inte~
mcshed to form a scan of 40-lines. 
This 40-line field is then repeated 
thn:e times, in each case latcrallv Schem"tic rlraaing of the B1irrl }vfu!ti-mtuh mech:nical tr.;n:mitting unrl receiving system. 
displaced to interlace \l·ith the othe~r ......................... .. ............................. _ ................................................................................ . 

fields and form a final field of I 2o-lines. This system The present apparatus gives a lleld with I 20 lines, the 
gives the following advantages over straight scanning: disc having t \H:Ive radial slots and revolving at soo 

(1) The frame frequency is very much higher, being r.p.m., while the drum has 20 mirrors and revolves at 
the same as the frequency of the primary 2o-line 6,ooo r.p.m. This gives a picture frequency of I6~ per 
scan. Thus, the communication channel may second. 
have a much higher low-frequency cut ofT. The type of field used at the transmitter is such that 

( 2) Flicker is considerably reduced. the spots do not overlap. 
(3) By using a scanning spot such that the secondarv Pick-up is by the usual system of photf!-clectric cell as 

scan completely fills the field, a g-rc:1t increase i;1 with the ordinary spotlig·ht sy;.,tem. 
lig-ht efficiencv is obtained "·ith relativelv small 
loss in dellnition. · 

(-t) .\n optical svstem of great simplicity and ven· 
hig-h eftlcien<:y can be employed. 

The 
Transmitter 

The transmitter consists of a slow-speed 
slotted disl' in combination ''ith a high-speed mirror 
drum. The crater of an arc lamp is fOl·uscd on a slot 
in the diaphragm in front of ,,·hich the disc revolves. 
The slots in the disc, as they pass oyer the slot in the 
diaphragm, form an aperture \Yhid1 moves bacln,·ards 
and fonn1rds as the disc rcvoln's. The light from this 
aperture passes through a lens on to a mirror drum 
\\·hich projects the rapidly moving spot of light over 
the scene being transmitted .. \s the drum revolves, the 
screen is covered by a succession of strips, the number 
of slots and the number of mirrors in the drum, together 
,,·ith their relative speeds, determining the number of 
lines in the picture. By choosing a suit<l•Jle <ombina
tion, any desired number of lines can be obtained. 
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The 
Receiver 

The scanning arrangements of the receiver are 
identical ,,·ith those of the transmitter. An arc lamp 
is used as the light source, and a Kerr cell forms the 
light valve. The scanning s_)istem is ,.hown by the 
diagTam abon', and it "·ill be observed that the scan
ning spot is enlarged so that the secondary scan com
pletely fills the field. By this means a substantial 
increase of light is obtained \vith a relatively small loss 
in detail. 

It is intnesting to note th;Jt the Rain! Multi-mesh 
svstem is a modification of the intcnneshed svstem 
<;riginally used by Mr. Baird as far back as I92J, his 
original apparatus, no\\' in the South Kensing-ton 
Museum, utilised a similar slotted disc, but in this 
original apparatus a lens disc \\·as used in place of the 
present mirror drum. The system \Yas abandoned at 
1 hat time as for low definition work a complex system 

(Conti11uerl at foot ojlt.xf page). 
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PULLING pictures out of the air 
1s something of which you don't 
seem to tire. I have already dis

covered that I can always 'phone up 
those friends of mine who possess a 
television receiver anv time between 
9 p.m. and 10 p.m. a~d be certain of 
catching them in! A man with a 
television receiver is never out when 
programmes are on. 

Before commenting on the princi
pal programmes of the month, I 
should first mention that a welcome 
improvement in studio technique is 
being effected, and during December 
in particular one or two changes 
have been made of a fundamental 
character. 

The most important of these came 
into operation early in the month and 
was nothing less than the total eli
mination of intervals between pro
gramme items. After the introduc
tion of this innovation, the effect was 
that each successive shot or change 
of material slides continuously, not 
abruptly, into the one succeeding it. 

An official at Alexandra Palace 
gave me as his opinion that this eli
mination of programme intervals 
constitutes one of the most important 
advances in studio technique made 
since the high-definition programmes 
began. He explained to me that 
there is more in this development 
than at first might be supposed. It 
has, for example, largely reduced the 
eye fatigue which previously was 
caused by those abrupt changes of 
scene and screen tone which were in
separable from the old arrangement 

of definite intervals. The new 
scheme also appeases the lookers' 
natural impatience to see more, and 
has abolished that subconscious feel
ing of dissatisfaction which, although 
not aroused bv a break in the ordin
ary aural radi~ programmes, is most 
distinctly evident when looking at an 
interrupted programme on the tele
vision screen. 

This same B.B.C. oflicial informed 
me that, speaking approximately, as 
much as one-quarter of the time that 
television was on the air was con
sumed under the old arrangements 

Nii.rs Nfarietta Serle, who has had television 
experience in Holland. 

by intervals. He pointed out that, 
in consequence, the ne11· non-stop re
gime has greatly increased the 
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A MONTHLY CAUSERIE 

Television 
and 

on 

Personalities 
Topics 
--

by K. P. HUNT 
Editor of "Radio Pictorial " 

amount of \Vork for the B. B. C.'s 
staff. 

* * 
The other major innovation at 

Alexandra Palace during the month 
has beet) the introduction of the 
Baird electron camera into actual 
studio transmissions. 

And that reminds me to point out 
what a tremendously lucky thing it 
was that two of these electron 
cameras happened to be at Alexan
dra Palace when the recent disas
trous fire took place at the Crystal 
Palace. One of the Baird Com
pany's officials told me that all the 
other cameras which were housed at 
Crystal Palace were destroyed in the 
conflagration. 

" It was purely providential," he 
added, '' that \VC happened to have 
two of the cameras at ' Ally Pally.' '' 
These two cameras, I gathered, are 
the only two of the adopted kind in 
existence in this country. 

* ~~ * 
)J otwithstanding the introduction 

of the electron camera, notable efforts 
have been made during the month to 
improve the working- of the inter
mediate film svstem, from the studio 
point of view: 

One of the drawbacks of this sys
tem which was experienced early. in 
the old programme and wh:ch 
caused some dissatisfaCl ion, was that 
after about 16 minutes the spool of 
film ran out and an interval neces
sarily had to occur. At times this 
caused considerable difliculty at the 
studio end, because it meant break-

" Baird Big-Screen Television " straight scanning and simple interlaciug as at present 
used, and experimental work in its developme;lt is being 
actively proceeded with. This, in effect, means that we 
arc experimenting with a ne\v system of television which 
has mark('d potential advantag·es over those in use at 
present.'' 

(Continued from page 27) 

of scanning unduly complicated the apparatus at a time 
when television technique was not sufliciently developed 
to utilise its advantages. \Vhen the introduction of 
ultra short waves opened out the possibility of high 
definition television, work was recommenced with the 
multi-mesh system as far back at 1929. 

The system can be used for cathode-i·ay reception and 
electronic transmitters, and experimental work in this 
direction is now going on. In Mr. Baird's own 
words=-

" The multi-mesh system has certain advantages over 

28 

At the demonstration at the Dominion Theatre 
various artists were introduced bv Mr. V\!' ill Hav, and 
finallv Mr. Baird appeared and a;1swercd questi~ns re
lating to the system, the question~ being put to him via 
a telephone which was available in the auditorium. The 
present apparatus is of the fixed focus type and in order 
to ensure that artists kept at the proper distance from 
the scanner wires \vcre stretched across at face level. 
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PROGRAMME PERSONALITIES 
ing into performances in an incon
venient manner, resulting in uncom
pleted turns, and generally upsetting 
the programmes. 

The innovation which completely 
removes these objections was put 
into operation at the Palace on 
December 14. Briefly, the idea is 
that the reels now installed accom
modate film rather more than double 
the length of the old reels. This per
mits a continuous showing, I am told, 
of about 39 minutes. 

Lookers who enjoyed the trans
missions. of " Picture Page " may 
not have known that the interrup
tions were caused in this manner, 
and the improvement I have men
tioned as beginning in the middle of 
December means that a complete 
variety programme can now be broad
cast on the intermediate film system 
without the interpolation as hitherto 
of excerpts from the spotlight studio. 
Mentioning "Picture Page," reminds 
me to say that it is still probably the 
most popular regular feature. 

Leslie Sarony, other half of the " Two I es!ies," 
made a hit on the television screen. 

Reviewing· the programmes gener
ally, a successful effort has been 
made during the month to brighten 
up the fare, and everyone has noticed 
that there has been much more fun 
in the programmes. I should men
tion in passing that Claude Dampier 
(the " Professional Idiot ") gave an 
extremely amusing broadcast; 
Leonard Henry's humorous perform
ance was very choice ; Flotsam and 
Jetsam also put up another remark
ably fine show. Leonard Henry, by 
the way, tells me he is very keen 
about television. Ordinary broad
cast listeners who remember the 
" Aspidistras " found them doubly 
funnv when seen on the television 

screen. These clever performers did 
a similar act in Mid-Victorian setting 
in the B.B.C.'s old 30-line studio. 
Bruce Bairnsfather also put over a 
noteworthy programme. 

One of the prominent television 
debutantes of the month was Marietta 
Serle, a pretty Dutch girl from Am
sterdam where she has been estab-

Bransby Wi!!iams,' fan.ou.r character actor, who 
was televised as "Scrooge '' on Christmas &e. 

lished five years as a teacher of sing
ing and diction. She is also attached 
to the Conser.vatory of The Hague. 
During this time she has been a regu
lar broadcaster in Holland, Belgium, 
Switzerland, Luxembourg and 
France. 

The Philips' concern at Eindhoven, 
Holland, chose her as their television 
personality for demonstration pur
poses, and she had the distinction of 
appearing at demonstrations of the 

Anne Zieg!er, the we/1-kno:vn broadcasting star, who 
made her first television appJaranc e last month. 

Philips' system before Princess 
J uliana 0f Holland, Prince Bernhard, 
and many Dutch and for-eign tele
vision committees. 

I met Marietta during her visit to 
England on the afternoon of her first 
television programme. She IS a 
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charming girl, and convinced me of 
her versatility by singing in Dutch, 
French, English and German, accom
panied by her guitar. I thought 
she had gone back to Amster
dam on the day following, but 
was surprised to get a telephone mes
sage from her, saying that after get
ting all her bags packed and being 
on the point of departure, she had re
ceived an urgent summons from 
Alexandra Palace to do another pro
gramme before she left ! 

* * * 
Guila Bustabo, the 16-year-old girl 

violinist, was televised twice during 
December. She has giv-en recitals 
all over the world and is regarded as 
a prodigy. She wears her hair down 
her back, I am told, and cut rather a 
distinctive figur-e at the Palace. 

Harry Pringlc was responsible for 
~he television Christmas party, which 
mcluded a number of veteran variety 
artists. The titbit on Christmas Eve, 
however, seemed to me to be Bransby 
Wil\iams, who was televised as 

Leslie Holmes, of the " Two Les!ies," made a 
successful debut in television last month. 

'' Scrooge.'' He is famous for the 
wonderful Dickens impersonations, 
which he has been doing for years, 
both on the stage and aural radio. 

The television programme on 
Boxing Day afternoon was also not
able, and I was glad to see that 
Sutherland Felce, who is known as 
" The Radio ] oker," appeared in 
this. This was his third appearance 
in television last month. He was tele
vised twice recently with Henry 
Hall, but is not a stranger to tele
vision as he spent a good deal of time 
in the B.B.C. 's old 30-line studio, 
from which he was televised about 
20 times. 

(Continued on p.lJ!/ 62\ 
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WHAT A READER SAYS 

"RECEPTION NOTHING 

SHORT OF A MIRACLE" 

Gentlemen, 

I feel that I should like to congratulate you 
for placing the public in the possession of 
details for constructing receiving apparatus. 

Having some experience of the low-definition 
that preceded this service, I consider the 
reception to be had on the set that you describe 
as nothing short of a miracle. I had 
taken the • • guaranteed " with a grain of salt, 
but I must apologise on this score, as I can 
quite understand your confidence in your 
protege. 

The short-wave reception of music and 
speech appears to me to be better, both in 
clarity and lack of interference, than the 
majority of long and medium-wave broadcasts. 
As far as the vision side is concerned, the 
simplicity of control (particularly noticeable 
after the old days of synchronising trouble 1 is 
very surprising, as once the picture is obtained 
it remains in position and requires practically 
no subsequent adjustment. 

It is a magnificent hobby for those people 
with a mechanical, or electrical, bent : and 
I doubt if anything within the last decade has 
arisen which will so appeal to the old-time 
wireless fan in its wide ground for experimental 
work. 
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COMPLETE LISTS OF COMPONENTS USED 

COMPONENTS POR VISION RECEIVER 
CHASSIS. 3 terminals type B (Belling Lee). 
r-To specification {Burne ]ones). 
CONDENSERS, FIXED AND VARIABLE. 

r-ro point plug type r~5I (Belling Lee). 
RESISTANCES, FIXED AND VARIABLE. 
r-so,ooo ohm type I watt (RI) (Erie). 
r-so,ooo ohm type I watt (Rz) (Erie), 

m.mfd. trimmers type 1023 (C) (Eddystone). 
type PCPI (CI) (Bulgin). 

I-.I type PCPI (Cz) (Bulgin). 
r-.I type PCPI (C3) Bulgin). 
r-.ooos type M (C4) (T.C.C.). 
I-.I type PCPI (CS) (Bulgin). 
r-.r type PCPx (C6) (Bulgin). 
r-.oooi type M (C7) (T.C.C.). 
r-.r type PCPx (CS) (Bulgin). 
r-.r type PCPI (C9) (Bulgin). 
r--.I type PCPI (C10) (Bulgiu). 
r-.I type PCPI (CII) (Bulgiu). 
r·-900/40 (Cxz) Eddystone). 
r-.1 type PCPI (Cr3) (Bulgin). 
r·-.r type PCPI (CI4) (Bulg.'in). 
r-.r type PCPx (Cxs) (Bulgin). 
r-.r type PCPr (Cr6) (Bulgin). 
r-.I type PCPr (Cr7) (Bu!gin). 
r-.r type PCPr (Cr8) (Bulgin). 
r-.ooor type M (Czo) (T.C.C.). 
r-.r type PCPx (Czi). (Bulgin) 
r-.I type PCPr (Czz) (Bulgin). 
r-.ox type 300 (C23) T.C.C.). 
r-.ox type 300 (C24) (T.C.C.). 
COILS. 
r-6 turn type roso (x) (Eddystone). 
r-6 turn type xoso (3) (Eddystone). 
r-4 turn type 1050 (4) (Eddystone). 
1-4 turn 1050 (5) (Eddystone). 
CHOKES, HIGH-FREQUENCY. 
r-Type T.U.S.r. (z) (Mervyn). 
HOLDERS, VALVE. 

r-roo ohm type x watt (R3) (Erie). 
r-I,ooo ohm type r watt (R4) (Erie). 
I-so.ooo ohm type r watt (RS) (Erie). 
r-so.ooo ohm type I watt (R6) (Erie). 
1-200 ohm type r watt (R7) (Erie) 
r-r,ooo ohm type I watt (R8) (Erie). 
r-roo ohm type I watt (R9) (Erie). 
r-ro,ooo ohm variable potentiometer (Rro} (Bulgin). 
r-x,ooo ohm type r watt (RII) (Eri<). 
r-zso ohm type r watt (Riz) (Erie). 
I-I,ooo ohm type r wa\~13) (Erie). 
I-zso ohm type I watt (1<'1:4) (Erie). 
I-I,ooo ohm type r watt (RIS) (Erie). 
I-zso ohm type I watt (RI6) (Erie). 
r-r,ooo ohm type r watt (RI7) (Erie). 
r-ro,ooo ohm type r watt (Rr8) (Erie). 
r-so,ooo ohm type I watt (RI9) (Erie). 
r-ro,ooo ohm type r watt (R2o) (Erie). 
r-2o,ooo ohm type r watt (R2r) (Erie) 
1-300 ohm type I watt (R23) (Erie). 
r-zo,ooo ohm type r watt (R24) (Erie). 
r-so,ooo ohm type r watt (Rzs) (Erie). 
SUNDRIES. 
I-Bracket for condenser drive (Mervyn). 
r-Con! cable (Mervyn). 
TRANSFORMERS, I.F. 
4-Special shielded type TrFr (Mervyn). 
r-Special shielded type TrFz (Mervyn). 
VALVES. 

7--Chassis mounting type standard, 7-pin (Clix). 
4-Chassis mounting type standard, 4-pin (Clix). 
PLUGS, TERMINALS, ETC. 
r·-Aerial connecting plug type 1047 (Belling Lee). 

z-MSP4 (Osram or Marconi). 
r-X4I (Osram or Marconi). 
4-TSP4 (1\!ullard). 
r-D42 Osram. 

Components for 
COMPONENTS POR SOUND RECEIVER POWER UNIT OP VISION AND 

1-Westector WX6 (Westirighouse) 

RESISTANCES. 
R 1- 50,000 1 watt type (Erie) 
R 2- 50,000 
R 3- 200 
R 4- 50,000 
R 5- 20,000 
R 6- 50,000 
R 7- 50,000 
R 8- 300 
R 9-100,000 
RlO-lmegohm 
Rll- 20,000 ,. ,. 
Rl2- lOO ,. ,. 
Rl3- 10,000 ohm potentiometer Bulgin 

CONDENSERS. 

C 9-.01 type 300 (T.C.C.). 
ClQ-50-mfd. 12-volt working type E.C.3 

(Bulgin). 
CII-. I type PCPr (Bulgin). 
C12-.01 type 300 (T.C.C.). 
Cl3-.ol type 300 (T.C.C.). 

COILS. 
L1-6 turns bare copper or Eddystone type 1050. 
L2-4 turns bare copper or Eddystone type 1050. 
L3-4 turns bare copper or Eddystone type 1050. 

TRANSFORMERS. 
2-l.F. transformer sun tuned 115 Kc (Varley) 

LOUDSPEAKER. 
I-37] (W.B.) 

SUNDRIES. 
2-\'alve top connectors (Belling & Lee). 
connecting wire and flex, etc. 
3-Seven pin-valveholders \C!ix). 

SOUND RECEIVERS 
BASEBOARD. 
r-Wooden baseboard to specification (1\!ervyn). 
CASE. 
r-1\!etal protecting case (Burne ]ones). 

CONDENSERS, FIXED. 
r-4-mfd. electrolytic type DWL r764 (Hunt). 
I-8 plus 8 mfd. electrolytic type DWL 2657 

(Hunt). 

CHOKE, LOW-FREQUENCY. 
r-Split choke so henry 120 Ma (Sound Sales). 

HOLDER, VALVE. 
I-4-pin chassis mounting type standard (Clix). 
PLUGS, TERMINALS, ETC. 
r-Mains input connector type IOI4(BellingLee). 
r-Bracket complete with ro point (Belling Lee) 

socket (Mervyn). 
SUNDRIES. 
r-Bracket for valve and electrolytic condenser 

(Mervyn). 

C 1-.1 type PCP1 (Bulgin). 
C 2-.1 type PCPl (Bulgin), 
C 3-.0001 type M (T.C.C.). 
C 4-.1 type PCP1 (Bulgin) 
C 5-Variable type 900/40 with slow motion 

head No. 1012 (Eddystone). VALVES. 
TRANSFORMER, MAINS. 

C 6-.1 type PCP1 (Bulgin). 
C 7-.ooor type M (T.C.C.). 
C 8-.0I type 300 (T.C.C.). 

FIXED RESISTANCES-
One Watt (Dubllier). 

3-x-megohm 
x-zoo,ooo-ohm 
s-xso,ooo-ohm 
x-xoo,ooo-ohm 
x-soo,ooo-ohm 
I-8j,OOO·Ohm 
z-so,ooo-ohm 
r -20 ,ooo-ohm 
z-rs,ooo-ohm 
r-ro,ooo-ohm 
I-5,500-0htn 

Half Watt (Bu1~in). 
4-s-megohm 
4-2-megohm. 

1-T.H.4 (Mullard). 
1-V.PA (Mullard). 
l-AC2/Pen (Mazda). 

r-Special to specification (Bryan Savage). 

VALVE. 
r-U 12 (Marconi). 
r-DSL,Ir (Ediswan) 

COMPONENTS POR SCANNING CIRCUITS 

POTENTIOMETERS 
(Reliance). 

2-2.o-megohm 
2-o.s-megohm 
2-o.z-megohm 
2-so,ooo-ohm 
z-zoo,ooo-ohm special with 

centre tap. 

CONDENSERS (Dubilier). 
2-Type 4001 50-mfd. I2·V. 

working. 
I-Type 3004 so-mfd. so·v. 

working. 
r-Type 3016 rz-mfd. so·v. 

working. 
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B.I. (Mervyn) 
4-o.r-mfd. z,ooo-v. working, 

tubular. 
z-o.r-mfd. r,ooo-v. working, 

tubular. 
2-0.00I·Illfd. I,OOO·V, WOrking, 

tubular. 
1-0.I-mfd. I,OOO-V. WOrking, 

tubular. 
z-o.oos-mfd. z,ooo-v. working, 

tubular. 

VALVE HOLDERS. 
6-Chassis mounting s-pin 

(Bulgin). 

SUNDRIES. 
I-S·pin plug and socket type 

rz6o (Belling-Lee). 
x-Type P.2o Mains connector 

(Bulgin). 
r-Type SW4I s-pin socket 

(Bulgin). 
I-Type P.3 s-pin plug(Bulgin). 
2-Bulgin S.Br B. switches 
z-Bulgin C.3I group boards 
z-Valve top caps (Bulgin). 

V,ALVES. 
z-T.3I Thyratrons (Mazda) 
or Ediswan HE/A.C.x. 
4-A.C./P. (Mazda) 

(Components continued on page 3 3) 
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THE COMPLETE CIRCUIT DIAGRAM OF '' TELE 
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VISION'S" GUARANTEED CATHODE-RAY RECEIVER 

L5. 

•• 
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Components continued from page 31 
Components for 

TIME BASE POWER PACK 
CHASSIS. 
I -Special metal chassis and cover (Mervyn). 

CONDENSERS, FIXED. 
3-8-mfd. r,ooo volt (B. 1.-Mervyn, or T.C.C.). 
1-2-mfd. r,ooo volt (B.I.-Mervyn or T.C.C.). 
r-8 plus 8-mfd. condenser (B.I.-Mervyn). 

CHOKES, LOW-FREQUENCY. 
2-roo henry 30 Mfa (Keston Manufacturing 

Co.). 

HOLDERS, VALVE. 
3-5-pin type VHrg (Bulgin). 
PLUGS, TERMINALS, ETC . 
r-Plug top valve connector type r 156 

(Belling-Lee). 
r-Fused voltage-change input corrector type 

ro88 (Belling-Lee). 
2-Terminals type Bred (Belling-Lee). 
2-Terminals type B black (Belling-Lee). 
2-Terminals blocks type 1039 (Belling-Lee). 
RESISTANCES, FIXED. 
r-s,ooo ohm type r watt (Erie). 
1-2,ooo ohm type r watt (Erie). 
SUNDRIES. 
Connecting leads, wire and sleeving. 
r-Bakelite strip. 

TRANSFORMERS, MAINS. 
r-Filament transformer (Keston). 
r-H.T. transformer (Keston). 
r-Shift transformer (Keston). 
VALVES. 
r-MU2 (Mazda). 
r-DSL/r (Mazda). 
r-U.U.3 (Mazda). 

Components for 
CATHODE-RAY TUBE POWER PACK. 

TRANSFORMER. 
r-Mains transformer (London Transformer 

Products, Ltd.). 
CONDENSERS. 
2-.25-mfd. 4,ooo-volt working (B.I.-Mervyn) 
SUNDRIES. 
r-rooo,ooo-ohm, r-watt resistance (Erie). 
r-Chassis and cover (Mervyn). 
r-s-pin valve holder baseboard type (Bulgin 
r-Valve (Osram Ur6 or Mullard H.V.R.). 

Components for 
RESISTANCE CHAIN. 

Rr 2.0 megohms (2 vV). 
Rz 1.5 megohms 
R3 0.5 megohm 
R4 r.o megohm 
Rs o.4 megohm 
R6 o. r megohm 
R7 o.r megohm 
R8 2.0 megohms (!\V). 
Cr 0.5 mfd. 4,ooo V. wkg. 
C2 r.o mfd. r,sooV. wkg. 
C3 r.o mfd. 500 Y. wkg. 

" Telet·ision and Short-Wave World," January, 1937. 
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AN ALTERNATIVE TIME BASE FOR THE RECEIVER 

A
s an alternative to the time base that was des
cr_ibed la_st m~mth_ :1 se~ond one has been developed 
With which sunpldicatwn at many points has been 

possible, though it follows the usual t) pe of circuit. 
\Vith simplification it has been possible to reduce the 
cost. 

As will be seen from the photographs the tube is 
mounted on the time base chassis and this therefore 
will entail some modification to the complete receiver; 
also battery bias is employed and owing to the position 
of the tube the time base is not so readily accessible for 

third anode. It will be seen that simplification has 
taken place at this vital point with the consequent re
duction in the number of components, construction time 
and cost. The reduction in components and necessarv 
wiring allows the wiring to be carried out carefully. it 
must be realised that anti-capacity \\·iring and spacinf; 
should be employed in order to ensure that the " fh
back " time is not unduly prolonged, othen\·ise the 
picture on the left-hand side will be cut oiL \Vhere the 
flyback time is too long it is possible to " loose " five 
or ten per cent. of the picture. This point will be dealt 
with later. 

............................................................................................................... ······················ ·········································· 

- + 

&B 9V. HT- & E<>.rtl\ 

Top 1Jie1v of time base 

experimental purposes. It may be used in our Guaran
teed receiver with safety, particularly as the same po\\·er 
pack will be entirelv satisfactory and if the construc
tion is carried out "as described. no trouble should be 
experienced. 

In its present form it is designed for double electro
static deflection and for use \Yith a cathode-rav tube 
that has its third or final anode earthed. (The G·uaran
teed Receiver is of this type.) It therefore should not 
be used in anv other way. 

The design.is by \V. J. Nobbs, F.I.S., A.M.I.R.E., 
and the complete kit is available from the Mervyn 
Sound & Vision Co., Ltd. 

Special 
Features 

Before proceeding to the construction certain features 
should be pointed out. 

In the first place entirely disregard the gas discharge 
circuit and examine the amplifiers. It will be seen that 
both sections (frame and lint>) are identical with the 
exception of coupling condenser. The description of 
one section, therefore, will cover both. 

In the second place phase inversion is taken care of 
by tapping off part of the voltage on the resistance 
used to return the deflectors to the c?.thode-ray tube 
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Dua.l Ph<l.se 
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jQO~ooo 
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Tbe cir,uit of the alternative time base 

Dual Pna"e 
Amph}1er 

100,000 
i'.'W. 
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Deflector 

fOO,OOO 
2 'W. 

Thirdly, bias for the deflector plates is not provided .. 
as under normal conditions the picture can be centrec' 
by adjustment of the condenser values connecting the 
dctlector plates to the valve anodes. This method i~ 
only useful \Yhen the picture is not too far out of posi
tion. The alternative is to connect the appropriate re
turn to a potentiometer across the H.T. supply. This 
simply means that if the deflector from the first valve, 
when joined to the centre point of the potentiometer, 
places the picture further off centre it will be necessan 
only to take the first deflector return to its proper poin-t 
and connect the second deflector to the centre of the 
potentiometer. An adjustment will then bring the pic
ture into correct position. 

This potentiometer is connected "it h stiff wire 
directly into the wiring and is then self-supporting. 
Once the adjustment is made it need not be touched. 
This component is not supplied with the kit, but it is 
available at a low cost. It is light in \Veight and is 
easily supported in the wiring. . 

Complete separation of both line and frame sections 
is necessary and accordingly a nwfal screen is provided. 

A single hole is provided on the chassis so that the 
cathode-rav tube holder can be mounted and rotated 
to bring the scanning field square with the cabinet 
mounting. 

The chassis can be mounted either verticallv or hori
zontally, which gives the choice of either vi~wing the 
pictures directly on the end of the tube or via a mirror. 
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In considering the gas discharge tube circuits it will 
be noticed that they follow conventional form with one 
or two variations. The amplifiers are designed to give 
a high voltage linear output so that the gas discharge 
relays may be operated at low anode voltages. 

Taking the anode circuit it will be seen that the series 
" charging resistances " are in t\\·o sections, one sec
tion of which can be shorted out. It is then only neces
sary to provide one variable control for one system and 
a further variable control in the shorted-out ~ection for 
the other system. The charging condenser is in two 
parts and the centre is taken to the grid of the first 
amplifying stage. 

The gas discharge tube grid circuil etnploys a fixed 

HT+ 

I 0 To Cathode Rc.yTube 
modulaT10" 

10o,ooon ·lmj{L 

Ouipui 
I Qlme Relay Grl{j 

Valve 
100,000..0 ·25mfd. 

I QFrame Reloy Gnd 

CormectionJ· for simple syncbronising t/;e double time base 

resistance of low value \\·ith the return taken to a poten
tiomc~er acn~ss ': separate bias supply. The simplest 
fo~m ts a gnd b~as battery although a mains-operated 
umt may be used. It is unwise to crnplov self bias or 
obtain the required 9 volts in the negati.ve lead bv a 
dropping resistance. Both these "chemes may be u~ed, 
but the disadvantages considerably outweigh the ad
vantage~'i. This point should be kept iu mind as it has 
an important bearing on simple operation. 

Synchronising of the picture is obtained in a simple 
\nty. Although there are manv wavs in which it can 
be _achieved \vith perfect result; they all require careful 
adjustment. The method that will be shown later will 
prove entirely stable for long periods and as it is so 
simple it is the best for all initial work. 
. It has been stressed that the amplifying side be exam
med separately from the gas-discharge tube circuits. 
If the complete circuit is always vie\ved from this ang-le 
no con fusion should ever exist if and when it is decided 
to experiment with hard valve " saw-toothed " wave 
form generators. 

It will be seen now that \\·e have two circuits, one a 
" sa\\:-toothed " wave form generator (provided by the 
gas-c!tscharge tube} and an amplifier (provided by the 
dual phase valves.) 
. The H.T. supply to each complete section is separate 
111 order to prevent mutual c~upling via the H. T. sup
ply .. If the two c?mplete secttons are not kept separate 
It will be almost Impossible_ t~ obtain an interlaced pic
ture to the E.M.I. transmission. Even when the cir
cuits are perfectly decoupled it is difficult to maintain 
the interlacing. 

Construction 
To proceed to the constructional \\·ork. The steel 

chassis is provided with the valve holders as well as 
the charging potentiometers, bias controls and phase 

Next month : Complete ajustment 
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reversing potentiometers mounted. For convenience 
these are marked by letters which eo-related with the 
list of components. 

Wire all the heaters 3 to each section with twisted 
leads in the usual manner. 

Work on the amplifiers should be undertaken first. 
The bias resistance and its condenser should be soldered 
into position. Solder the grid leaks in position and the 

Underside vie1v of alternative time base 

phase reversal potentiometer connections. Next the 
anode resistances and the deflection condensers; note 
that heavy rubber leads should join the deflector con
densers to the cathode-ray tube base, 1he leads being 
taken through the holes provided. Do all the under 
chassis wiring and push the deflector leads through the 
holes in the chassis. Thev can then be soldered on 
when the chassis is turned· over. The remaining con
nections will not be difficult and examination of the 
wiring in the photographs should make clear any point 
that mav be doubtful. 

The ~ircuit diagram has been drawn so that each 
stage is clearly shown. \Vhen the wiring is complete 
examine it very carefully to see that no mistakes have 
been made and that all connections are secure. 

Operation 
\Vhen satisfied that everything is in order insert the 

valves and g-as-discharge relays in the correct holders 
and switch on the H.T. and L.T., not forgetting to 
connect a g-volt bias batten·. If all connections have 
been made correctlv alterat-ion of the controls should 
result in ~ change .in pitch of the gas-discharge tubes 
as the notse can usually be heard via the valves. To 
make quite sure a pair of telephones mav be connected 
to the valve anodes and earthed via a .~ mfd. conden
ser. The " saw-toothed " voltage generated should 
now be clearly heard. 

and operation of both time bases 
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" ELECTRONIC TELEVISION " (Continued from page 9) 

the detail accordingly. The Alexandra Palace trans
missions are somewhat restricted in this manner even 
on 400 lines. 

So much for the highest frequency. What is the 
lowest frequency? It is, as a matter of fact, zero, that 
is in electrical language d.c. and almost as difficult to 
transmit and amplify by radio apparatus as is a very 
high frequency. 

It is not difficult to see why zero frequency is neces
sary. It is really the average brightness of a picture 
which may change very slowly from scence to scene, 
for example, if there is a sunny scene, a cloud may come 
up, taking perhaps 20 seconds to darken the picture, 
or, in other words, the system must record a change 
taking place at the rate of I/ 2oth of a cycle per second. 
Not only the rapid change from black to white must be 
transmitted, but also the steady " d.c. component " 
corresponding to the background. An actual picture 
is not as a rule so simple, and its d.c. component is 
determined by the general average light of the whole 
picture. 

If the picture is a '' still '' picture, it is easily proved 
that the d.c. component .remains constant, and the next 
lowest frequency that may have to be transmitted is 
that of the picture repetition 25 cycles per second. 

A " close up " of someone speaking is very nearly a 
still picture for the purpose of this argument, and it will 
be seen that for such pictures we might eliminate all 
frequencies below 25 per second. This would simplify 
apparatus, and might conceivably be used if television 
were operated as an adjunct to the ordinary telephone 
service between subscribers. 

However, if the picture is moving, the average 
intensity may change at any lower frequency and this 
change must be faithfully transmitted. 

Fig. IO shows the frequencies in different parts of the 
system. The top line represents the frequencies in 
cycles per second that might be present in a picture 
when converted to electric current; as we have just 
argued, they may be from zero to r! million and of 
varying amplitude. 

Sound accompying the picture needs only the range 
from, say, so to Io,ooo cycles. The synchronising 
signal comss at the end of every line Io,ooo per second, 
and again of longer duration at the end of every pic
ture, 25 per second. 

At the transmitter these sound and vision frequencies 
are made to vary the true radio frequency which is to be 
radiated. The radiated waves which carry the sound 
and vision are respectively 41.5 and 45 million cycles, 
and the next line indicates how the necessity of carrying 
the sound and vision modifies these waves so that they 
overlap the neighbouring frequencies, producing what 
are known as side bands. The sound band is too nar
row to be shown on this scale. 

The receiver has an oscillator tuned to 42 million 
cycles. Just as two tuning forks a little o~t of tune 
make a low-frequency beat note, so the receiver gives 
us two electrical beat frequencies, one for sound, one 
for vision, which we can separate by resonant circuits, 
each to do its own job. 

Synchronising Impulse 
Separator 

Fig. I 1 shows a circuit which can be used in the 
receiver to separate the synchronising impulse from the 
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picture. The pentode valve with a high impedance in 
the grid circuit has an input output curve which 
flattens off. It is adjusted so that it is completely loaded 
to the flattening point by black. A portion of the com
bined signal is tapped off, but in the anode of the valve 
only the synchronising signal appears, and is trans
mitted to the time base. The picture cannot get through 
to cause false synchronisation because it is lost in the 
flat top of the curve. 

Contrast 
It is important to know what range of contrast is 

necessary in television. In outdoor scenes, the range is 
about 5o,ooo to I, but the eye does not observe all these 
at once as it adjusts itself by accommodation to the 
mean brightness and can then see perhaps a brightness 
I per cent of that as not quite black--upper limit 
doubtful. 

A home cine works with less contrast ratio than this, 
say, 6o: I, and in fact a good deal less contrast even 
down to 25 :I gives pretty good results. 

Cathode-ray tubes are operated at a better contrast 
range than this. 

Flicker 
The light from a cinema picture or a television screen 

is essentially intermittent, and unless the pictures are 
repeated frequently enough, they flicker badly. The 
frequency necessary for repetition to avoid flicker, 
depends entirely on the brightness. 

In interlacing methods 25 pictures per second are 
still shown, but each picture is scanned twice, missing 
alternate strips the first time and looking at them the 
second. 

lconoscope 
The photo-electric cell has been described as a device 

passing an electrical current which depends on the light 
falling on it. 

An Iconoscope (image viewer) makes use of the idea 
of combining a great many such cells together by 
depositing on a plate minute globules of caesium metal. 
Such a mosaic may contain several million globules. It 
is placed inside the evacuated bulb and connected in an 
electrical circuit so that each globule forms a little 
condenser between itself and the conducting back plate. 

An electron beam is made to scan it, and the 
picture to be transmitted is focused on it. In the 
dark, the beam electrons each time they reach a globule, 
charge it up to a definite voltage (determined by 
secondary emission); all little cells reach a steady 
potential. Wherever there is light on the plate from the 
image, photo electrons go to the anode making the 
plate more positive. Next time the beam comes, it gives 
up some electrons to this patch which has lost them 
and so causes an impulse of electricity in the amplifier 
connected in the circuit. 

The extreme importance of the Iconoscope arises 
from the fact that the light from the image can do its 
job of releasing photo-electrons all the time, while the 
electron beam itself is away scanning some other part 
of the picture. The beam returns every soth of a 
second, say, but is actually dwelling on a picture point 
for only ! millionth of a second each. In nearly every 
other system, the photo-cell is only allowed to look at 
the object for the time taken to scan one picture 
element. 
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THE CONTROLS 
OF A TELEVISION 
RECEIVER-AND 
HOW THEY ARE USED 

WITH PARTICULAR REFERENCE TO 

THE G.E.C. RECEIVER 

T
HE control of a television receiver m<:ty be con
sidered under two headings--( 1) the operation of 
the controls which enable a picture to be obtained 

either by the Baird or Marconi-E.M.I. systems, and 
(2) the setting of the pre-set subsidiary controls which, 
once adjusted, will only require resetting with some 
alterations of conditions. 

The former controls are readily accessible on the front 
of the cabinet and it may be said at once that their 
adjustment is quite as simple as with any broadcast 

SOUND 
VOLUME 

CONTROL 

PtCT\JRE -'---'_,_,_, 
CONTRAST 
CONTROL 

TUNING -J-m-1-11'1 
CONTROL 

This drawing shows the ncrmal controls on the G.E.C. re:eiver. 

receiver. It follows, therefore, that anyone who can 
tune an ordinary wireless receiver will be able to master 
the control of a television receiver after live minutes' 
experience with it. Another point is Lhat once the re
ceiver has been adjusted it can be pm into use at a 
future time by the mere turning of the onjotT "switch. 

This latter statement perhaps needs a little qualifica
tion for my personal experience has been that there is 
a slight variation in the transmissions that calls for a 
little adjustment of the controls if the be,;t results an~ 
to be obtained. In any case, however, the mere act 
of switching on will produce a picture and the further 
adjustment which may be desirable is quite a simple 
matter. This means that any member of a family will 
be able to make full use of the receiver. 

The following notes are based upon experience with 
the G.E.C. (Model B.T.3702) television and all-wave 
receiver. The latter, of course, although contained in 
the same cabinet, is quite distinct from both the sound 
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The veriest novice can secure excellent pictures with the G.E.C. recei11er. 

and vision sections of the television receiver so the fol
lowing remarks deal primarily with this. 

The Simple 
Controls 

The main control is the -+-position on/olf switch (see 
Fig. 1), which from the normal "off" position can be 
moved into one position in an anti-clo:kwise direction 
and into two positions clockwise, again from the nor
mal " off " position. The anti-clockwise movement 
switches on the all-wave radio receiver and the clock
wise movement switches "on" for the reception first 
of the Baird system and in the second position of the 
Marconi-E.M.I. system. As remarked before, provid
ing that the receiver is properly adju~tecl, the opera
tion of this switch will produce a picture when a trans
mission is taking place. 

\Vhen this switch is operated, after a few moments 
a spot of light appears on the screen ancl quickly begins 
to move to produce the scan, the amplitude of move
ment being small at first, but steadily increasing in both 
horizontal and vertical directions until the entire screen 
is covered. If there is no transmission on, the intensity 
of the light gradually decreases until the scan is barely 

HORIZONTAL 
PICTURE SIZF. 

VERTICAL
PICTURE SIZE 

I 
8R!~HTNLSS 

CO:HROL 

ocus 

SYNCHRONISING 
VOLUME 
CONTROL 

The " Brightness" anrlfour preset controls are arce.r.rib!e through a 
small door in the side of the cabinet. 

visible and the screen becomes almost entirely dark. If, 
however, a transmission is taking place then the pie-
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TUNING FOR 
ture quickly begins to form, and before the screen IS 

completely covered by the scanning lines it is possible 
to observe the details. After the screen is entirely 
covered the picture slips a few frames and 1hen auto
matically centres itself and after this it will remain rock 
steady for the entire duration of the programme. 

The second control is for tuning both the sound and 
vision signals. \Vith the G.t.C. receiver che tuning 
of the sound signals is much more critical than that of 
vision, and therefore when the sound is tuned in, the 
vision is also automatically correctly tuned; the latter 
can be received beyond the limits of the sow1d on either 
side. A stop is provided on this control so that, in any 
case, the tuning can never be much out of adjustment. 

A. sound volume control is provided for the sound part 

....... &; ~ ~ jj&;1;. 
ADJUSTER e ~ 8 ft 

~~ 
liNK-IN EARTH AERIAL OI·POLE 

WAVETRAP SOCKET SOCKET AERIAL 
CONNECTED SOCKETS 

'VI I 
INTERNAl SPEAKER EXTENSION SPEAKEFi 

SILENCING KEY SOCKETS 

These are thJ terminal panJis en the b~c.l:; of the cabinet. Connecti.ns 
are made by plugs. 

of the television signals and with this the volume can 
be varied from a whisper to full volume. 

Concentric with the sound volume control is a picture 
contrast control which is the vision equivalent of the 
sound volume control. Rotation of this in an anti
clockwise direction decreases the brightness of the 
screen, but increases the contrast. It will be appre
ciated that the operation of this control, although not 
essential, is very useful when the contrasts in the trans
mission are not sufficiently great, as for instance in the 
case of a light costume against a light background, or 
during· the transmission of a film of a somewhat flat 
character. 

On the other side of the cabinet are the line and frame 
synchronising controls, which rarely require touching. 
These two controls are concentric, but are intended for 
separate operation. As a rule they only require adjust
ment after having switched from one system to the 
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BEST RESULTS 
other, and the effect of turning one or the other of these 
two controls becomes at once so appare;1t by the ap
pearance and movement of the picture that one cannot 
fail to get them into proper adjustment quite easily. 
To those who had experience of 1 he old 30-line trans
missions with the picture hunting up 'lnd do\n1, the 
synchronising· of the G.E.C. receiver is a revelation
a slight touch to the controls and the picture remains 
rock steady for the entire duration of the programme. 

Subsidiary 
Controls 

The controls which have been memio:1ed ::~bove are 
the only ones which it is essential to operate under any 
conditions whatever, and it speaks 'well for the design 
of the receiver that with these simple adjustments such 
perfect results and steady pictures can be ensured. 

There are five subsidiarv controls in the G. E.C. re
ceiver and these are m~unted on a panel which 
is accessible through a small door in the side of the 
cabinet. Only one of these-the brightness control-is 
intended for hand operation. The remaining four can 
only be adjusted by means of a tool, and they are set 
by the manufacturers and are not intended to be touched 
except in some such event as the cathode-ray tube being 
changed. These controls are: (I) the horizontal picture 
size, (2) the vertical picture size, (3) focus, (-+) synchron
ising volume control. 

The G.E.C. receiver has alreadv secur~d for itself 
the reputation of providing exceedii{gly g-ood definition; 
usually the picture can be examined at very close quar
ters and found to contain amazing detail, in fact more 
than \vould be thought theoretically possible. It is by 
what might be termed the finer " nuances " of control 
that full advantage may be taken of this and my experi
ence has shown that by careful adjustment of the bright
ness control (which is the only hand-operated subsi
diary control) in conjunction \Yith the contrast control 
the full resources of the instrument can be secured. 

One may sum up the whole matter of television re
ceiver control by saying that the merest tyro cannot 
fail to obtain excellent pictures after five minutes' ex
perience, but that the finest results are dependent cpon 
a certain amount of acquaintance "·ith the receiver and 
a little practice in its operation. It is interesting to note 
that the modern television recei' er is " foolproof " in 
so far as its control is concerned--that is misuse of the 
controls cannot in any \vay damage the recei-v-er, and 
the user, despite the high voltag-es that are ernployed; 
is not exposed to the slightest risk of shock.-H.C. 

Components for the Television 
Constructor 

EXPERIMEA"TFRS and students 
interested in high- and low
definition :c;lwuld make a note that 

Messrs. H. E. Sanders and Co., of 4 
Gray's lnn Road, \\-.C., are able to 
supply apparatus for 30.240 and 405 
line reception and transmission. 

advanced \l·orker gal vos, \\'heatsone 
bridges, impeda nee bridg·es, oscillo
graphs, etc., arc available at remarkably 
low prices. 

The llritisb Short-Wave League 
Thi,; league has no1v been active for 

nearlv a year, during "·hich time the 
meml:ership has increased to over 400. 

Transmitting· member-< include Sl.' I KG, 
\\-4CP, \n,XDF, \V2IXY, G:;LP, 
C(>CR, GrzCC, and ChLX and G6PD, 
who act as technical adviser;.;. 

Thev also have a complete stock of 
measu~ing instruments by \vell-known 
makers at very low prier''· For the 

\\. e strong! y ad vi se readers interested 
in such instruments and apparatus to 
get in touch with Messrs. H. E. 
Sanders, who are one of the few firms 
cate:·ing for the scientific experimenter. 

Meters suitable for transmitting work 
are also available and readers will be 
able to obtain high grade instruments 
at a fraction of their origin,1l cost. 
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Full information can be obtained 
from F. :\. Beanc, r:>q., Ridge,1·ell, 
Essex, who will supply a specimen copy 
of the "Short-\Vave Revie"·," for zd., 
post free. 
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All-wave Super-het 
We have pleasure in introducing this 3-channel receiver built on commercial lines. 
It has undergone extensive tests so that readers can construct it with every 
confidence. The cost of the components will also represent a big saving over a 

F
OR several year:> enthusiastic short- ' 
\Yave amate;ns have known the full 
value of short-waves. It has been 

possible with quite simple apparatus to 
receive programmes from America, 

commercial set of a similar type. 

and in the few cases where a short-\Yave 
receiver \Yas tried, Jack of experience 
did not allow of satisfactory results. 
Thanks to the flood of commercial all
wave receivers, short-wave bands are 

If the loud-speaker is mounted just aboz•e the tuning dial the receiver will have a tJery pleasing appearance. 
The JJJave-change st~itch has a positit'e action and is a part of tbe complete tuner. 

Africa and .-\ustralia '' ith such regu
larity that li,;teners have been tuning 
in to particular programmes just as 
they \Yould to items from the local 
regional. 

The average listener \Yith a broad
cast receiver is inclined to be sceptical, 

' ·'oo01 

now receiving the attention they de
serve, and everyone who can afford it 
is investing in ;;n a!l-w;:Jvei when their 
old receivers need replacing. 

Home constructors can build three
channel receive1s that equal the com
mercial instrument in performance, 

and at the same time save a con-icier
able sum of money. For a long time 
we have not iced the need for an abso
lutely fool-p10of all-wave receiver, not 
for the short-wave fan interested in 
amateur reception, but for the average 
man wanting to hear long-distance 
foreign stations that have p~ogramme 
value. 

Guaranteed 
Performance 

1\'e present this four-valve all-waver 
after it has undergone extensive tests, 
so that we can guarantee its perform
ance even in the hands of non-technical 
1 isteners. 

K o ultra-modern ideas have been em
bodied unless they absolutely warranted 
inclusion. All complications have 
been weeded out, so that the receiver 
is a straightforward one that will bring 
in stations on wavelengths of between 
16 and z,ooo metres. 

A Triode-hexode 
Mixer 

The circuit consists of a triode
hexode combined detector oscillator, 
followed by a single stage of inter
mediate-frequency amplification feed
ing into a double-diode triode, second 
detector, audio amplifier and A.V.C. 

4mj. 

An output of Ot/tJr tbree watts is possible 1vitb tbe APP4C pentode. TbiJ 3-cbannel receit•er tunes from r6 to z,ooo metres. 
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Wired and Matched Tuned 
amplifier. In the output stage is a new 
type of stabilised pentode that gives an 
output of well over 3 watts with really 
good quality. Finally, a full-wave 
valve rectifer supplies 250 volts at 6o 

ma. of high tension. 
vVe have realised that the non-tech

nical constructor a! ways has trouble 

when building an all-wave receiver in 
matching up the coils and condensers 
so that the receiver gives maximum 
amplification on all wavebands. 

ANew 
Wired-Tuner 

This problem has teen overcome in 
a very definite manner. The heart of 
the receiver consists of a complete set 
of coils for the grid and oscillator cir
cuits, complete with all trimmin~ and 
padding condensers and a multi-con
tact switch. This tuning unit, made 
by B.T.S., is completely wired and 
lined up before it is supplied to the 
constructor, so in addition to the worst 
job--gauging-being already done, a 
very considerable portion of the \\·iring 
is effected by the makers. 

Again, with the I. F. transformers. 
Without the necessary apparatus it is 
very difficult accurately to line up the ' 
four windings in the I. F. transformers 
to 465 kc. Here again we have ar
ranged with the manufacturers to 
match up these transformers by means 
of a crystal frequency meter. The cir- .

1 

cuit is such that the extra capacity due 
to the wiring is so small that little 
variations can be taken t:p by the con- 1 

structor without anv trouble at alL 
It will be appreci~ted that this finally 

removes the few snags confronting set 
builders, for the rest' of the wiring fol
lows standard practice. 

A steel chassis alread v drilled is sup
plied by Peto Scott a·nd attached to 
this on the left-hand side is the tuning 

unit and switching. At the back of the 
chassis a slot has been cut to take the 
Clix input strip, which is a special 
component designed for this receiver. 
The one strip takes the aerial, earth, 
pick-up and mains adjustments con
tacts, so that there are no terminals to 
be fitted. 

Mounting the 
Mains Transformer 

All external 
connections are 
made to this 
special C!ix 
.rtrip which 
is mounted on 
the lip of the 
chassis. Pad
ding condensers 
can be seen at 
the back of the 

tuner. 

In the right-hand corner is another 
special component, a mains trans
former mounted so all the connections 
are through the bottom of the chassis. 
This helps to keep wiring neat and tidy. 
Mounted in the centre of the chassis is 
the three-gang Baby J ackson condenser 
and the special aeroplaTle type dial. 

So as to reduce cost, an energised 
loudspeaker is included, so the field 

This plan view 
gives a good idea 
of the positions of 
the components. A 
special feature is 
the easy way in 
which the trimmers 

can be adjusted. 
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Circuits 
coil can be used as a low-frequercy 
choke. This arrangement plus 12-mfd. 
of smoothing is ample to provide abso
lutely silent backgroui1d even on weak 
short-wave stations. 

Instead of suspending small conden
sers and resistances in the wiring, we 
have utilised two group boards. In 
this way the actual appearance of the 
receiver is improved, while constructors 
will find it easier to wire to an anchored 
component than to one that has to be 
suspended. 

Readers who have had difficulty in 
mounting the conventional tubular 
electrolytic condensers on steel chassis 
will appreciate that we have changed 
over to a cardboard case type of con
denser with fixing lugs so that it can 
be bolted to the underside of the chas
sis. Also this reduces cost very con
siderably. 

There are four controls on the front 
panel. To the extreme left wave
change, m the cent~e the mas,:er 
volume control and on-off switch, to 
the right the continuously variable 
tone corrector. 

In the centre by the volume cont::ol 
is the tuner which has concentric with 
the main knob a small trimming con
denser to take up any variation that 
might occur in ganging. 

A.v.c. 
An automatic volume control circuit, 

if it is to be of any use, must be care
fully worked out. It is essential that 
the double-diode-triode valve specified 
be used, otherwise the circuit values 
may not be suitable. Refer to the cir
cuit a moment of the A. V. C. section. 
It will be seen that one of the diodes 
in the DDT4 valve rectifies H.F. from 
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The I.F. Circuit .. Component Mounting 

the VP 4B, the current being passed 
across a . 5 megohm resistor which 
feeds the voltage devdoped across it 
back to the triode hexode in the first 
stage. 

As the signals increase, so the amount 
of bias applied to the grid of the TX4 
is also increased. A '"eaker or fading 
signal allows the rectified current, and 
in turn the grid bias voltage, to drop, 
causing the ove1 all stage gain to rise. 
This see-saw action euabks a predete:·
mined volume to be maintained, even 
though there may be variations in tbe 
strength of the signal recei vcd. 

Correspondence has sho"-n tbat con
structors are not all clear just ho,,- the 
electrolytic condensers are connect('d
It should be remembered that conden
sers of this type always have their nega
tive side connected to earth or chassis. 
This applies also in grid bias circuits ' 
where a negative voltage is being given 
to the grid of the valve. 

I.F. Connections 
The intermediate-frequency trans

formers must also be connected the cor
rect way round, and to prevent any 
error in this circuit, the primary and 
secondary leads have bee::-1 colour coded. 
For example, in both transformers, red 
is connected to anode, white to high 
tension, black to the grid of the valve 
in one case and to the diode in the 
.;econd with green being the earthy con
nection. Also the cond·~nsers shown in 
parallel with primary and secondary 
arc ,;mall mica-dielectric trimmers 
mounted inside the transformer case. 

Bv careful arrangement of compon
ents quite a number of conventional 

condensers, etc., have been omitted. 
The whole idea in the design of this 
receiver was to keep the cost as low as 

The entire tun
ing .ryste111 is 
already 1vired 
and lined up by 
the makers so 
e I i m i 11 at i ng 
the JJ•orst part 
of home .ret 

bui!dinK 

possible so that constructors must 
adhere verv strictlv to the recommended 
lavout. It. will be' noticed that no H. F. 
chokes or anode by-pass condensers are 
used. Also the smoothing choke has 
been omitted in addition to the normal 
buffer condensers across the anodes of 
the rectifying valve. These omissions 
have not atTected the performance in 
any "-ay but have reduced the total cost 

Components for 
A 4-VALVE ALL-WAVE SUPER-HET 

CHASSIS. 
x-Steel q in. by 10 in. by 2-t in., with J in. 

turned down both ends (Pcto-Scott). 
Strip~(Peto-Scott). 

CONDENSERS, FIXED. 
x-8. plus 4 mfd. electrolytic soo volt working, 

m cardboard case (Ferranti). 
r--z-mfd. type AT (T.C.C.). 
6---.r-mfd. type tubular (T.C.C.). 
4-.ooor-mfd. mica type 6qoW (Dubilier). 
3-.or-mfd. type tuhular (T.C.C.). 
I-25-mfd. 25 volt type AT (T.C.C.). 

CONDENSER, VARIABLE. 
I-.ooos-mfd. screened three-gang type Baby 

(] ackson Bros.). 

COIL. 
I-Completely wired coil unit (B.T.S.). 
DIAL, SLOW MOTION. 
I-Dual ratio complete type 2I3I (Jackson 

Bros.). 

HOLDERS, VALVE. 
4-7-pin type standard chassis without terminals 

(Ciix). 
r-5-pin type standard chassis without terminals 

(Clix). 

PLUGS, TERMINALS, ETC. 
3-Yalve caps type II75 (Belling-Lee). 
I-Double mains adaptor (Clix). 

RESISTANCES, FIXED. 
3-3o,ooo-ohm t watt (Bulgin). 
3-5oo,ooo-ohm t watt (Bulgin). 
x-so,ooo·ohm t watt (Bulgin). 
x-so,ooo-ohm I watt (Dubilier). 
x-soo,ooo-ohm I watt (Dubilier). 

I-350-ohm type I watt" (Dubilier). 
r-zo,ooo-ohm type r watt (Dubilier). 
r-z,ooo-ohm type r watt (Dubilier). 
r-r,ooo-ohm type I watt (Dubilier). 
r-zso,ooo-ohm type I watt {Dubilier). 
z-ISo-ohm type I watt (Dubilier). 

RESISTANCES, VARIABLE. 
I-So,ooo-ohm potentiometer (Erie). 
r-soo,ooo-ohm potentiometer with two-point 

switch (Erie). 

SUNDRIES. 
z-Group boards type C35 (Bulgin). 
14ft. 22-gauge tinned copper wire (Peto-Scott). 
14 ft. 2-mm. insulated sleeving. 
2 ft. 6 in. I6-gauge tinned COf~per wire. 
3 ft. 6 in. metal braided and msulated wire. 
5 ft. 2-mm. flex. 
I-4-way loud-speaker lead type BC2 (Bulgin). 
I-9 ft. mains cable (Peto-Scott). 
r-Large grommett. 
3-Anti-vibration rubber grommetts. 
Quantity of roundhead screws with nuts, shake

proof washers and soldering tags (Peto
Scott) complete mains input, aerial, earth 
and pick-up. 

TRANSFORMERS, I.F. 
2-Type 46SKC (B.T.S.) 
TRANSFORMER, MAINS. 
x-Special to specification (B.T.S.). 
VALVES. 
I-TX4 Met. (Tungsram). 
x-VP4B Met. (Tungsram). 
r-DDT4 (Tungsram). 
x-APP4C (Tungsram). 
x-APV 4 (Tungsrarn). 
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I 
veJ.-y considerably. Both g. wnp boards 
carrvmg condensers and res1stances 
are -mounted otT the chassis approxi-

mate],· Ji, ins. by means of + B.,\. 
brass· stll(lding. The two variable re
si stances on the front of the chassis 

: have dead spindles which are automati
' ea lly earthed. A point here, however, 

is that two washers are mounted behind 
I he chassis so that the control knobs 
are more or less flush 'vith the front of 
the cabinet. It should also be rcmem
bernl when mounting the tuning con
denser that this should be recessed 
slightly so that the control knob is flush 
with the remaining three knob. In 
this way the receiver assumes a ve:-y 

1 commercial appearance. 
Another trouble-saving idea for con

structors drilling their own chassis is 
that instead of drilling a 4 B. A. round 
hole make it slightly oval so as to take 
up any discrepancies that might occur 
in marking out the positions in the first 
place. A little slack wh-.:n mounting 
the condenser can easily be taken up. 

Dial 
Illumination 

In the theoretical circuit we have not 
shown the connections for the two dial 
lights, for these are an optional refine
ment. However, there is- sufficient out
put from the 4-volt heater winding to 
run two ·3 amp dial lights, so that we 
suggest two leads be taken from the 
heater terminals of the APP4C pentode 
valve to the dial lights which are wired 
in parallel. Also we suggest the use 
of 6.3-volt ·3 amp. bulbs in this circuit. 
An alternative scheme is to connect a 
s-watt bulb across the mains input. 
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An Antodyne Aerial (Joupler 
These details of a universal aerial coupler will interest all who are regular listeners on the short-wave 
bands. This coupler is used by that well-known Australian amateur Don. B. Knock, VK2NO, 

from whom this information was obtained. 

I T is well known that to obtain 
maximum signal strength with 
almost any type of receiver, the 

aerial circuit should be carefully tuned. 
During the past year or :oo I have 

Drum D1al 

ln5UiaTm~ 
Couph~ 

applied various types of aerial tuners to 
all kinds of receivers and always to ad
vantage. The effect has been to increase 
signal strength at least one point with
out any increase in noise level. As no 
additional valve coupling is employed 
there is no gain in valve noise, which 
is unavoidable when the number of 
stages in the receiver is increased. 

After testing all kinds of receivers, 
both amateur and commercial, I came 
to the conclusion that a universal 
coupler of some kind was essential. It 
is needed most on short-waves, and Las 
to be suitable for the bands between 10 

and So metres. 
The only objection to plug-·in evils is 

the trouble of coil changing. \Vhen 
quick changes are needed from l:and to 
band, as when two receivers are being 
compared for signal strength, et::., no 
accurate checks can be made -unless 
some very quick switching system is in 
use. 

A simple coil turret built on commer
cial lines was made out of an o'ld bake
lite tuning drum of the edge-contro~ 
pattern This was used to accommodate 

four honeycomb type coils which were 
mounted within the drum on small in
sulated pillars. The contacts from the 
coils were taken to brass pins \\·hich 
were tapped into the "·all of the drum. 

Fig. x.-Thereis 
nothing in this unit 
that cannot be made 
by the average con
structor. A small 
improvement can 
be made by enclos
ing the components 
in a metal con
tainer so as to pre
vent any .f/ray pick
up. All coils are 
of the flat pancake 
type which have 
proved to be most 
satisfactory des
pite their old design. 

Just how these coils are laid out can 
be seen in Fig. 1. Two contacts mt de 
from phosphor bronze or brass strips 

\I/ 
'Jf Ma.mAenal 
1 Alternattve .. 

WITh. [drlh 

INSULA Tiff) 
COUPLiNG 

i externa 1 contacts \I· ere connected t be 
parallel and series aerial tuning con
densers, as can be seen from the 
theoretical circuit, Fig. 2. 

First of all, construct the coils for the 
four wavebands. The following dimen
sions are satisfactory only with the 
.0001-mfd. parallel tuning condenser. 
:\11 the coils are of the spider-web type 
with an outside diameter of 1 t in., 26 
D. S. C. wire is used throughout, and the 
following turns are required. Ll, 3 
turns; Lz, 5 turns; L3, 10 turns; L4, 25 
turns. These coils will cover, wben 
tuned with a .0001-mfd. condenser, all 
wavelengths between 10 and 85-90 
metres. 

Coils and 
Tuning 

The coupling coil, LX, is mounted on 
a conventional moving-coil holder and 
is so arranged that it is parallel with 
which ever coil is switched into circuit. 
Condensers in series with the aerial 
feeder leads are of .ooo1-mfd. capacity, 
and can be of the two-gang type pro
viding the rotors CliP insulated. 

In addition to increasing the efficiency 
of almost every recen er, this type of 
coupler can be used to ad vantage wren 
tbe listener is troubled with bad pick-up 
of local interference. The unit can be 
made to include a Faraday screen be
tween the coupling coil, (X, and che 
aerial coils. In this case the 'Coupling 
cod must be completely screened
except for the Faraday screen-and 
mounted in a metal box. The output 
leads to the receiver must be well 
screened and, if the job is to be done 
thoroughlY. the entire receiver should be 

Fig. z.-This theoretical circuit illustrates hon' the coupler can be used with almost any receiver. 

were arranged so that as the drum was I in a metal box, otherwise most of the 
rotated the pin· contacts connected with efficiency o~ the screened input circuit is 
the two external contacts. Aq:oss the lost. 
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Extendin;: the 
Di;:I•·Creqneney 

Li01it of a la Me. 
Trans01itter 

By Rienzi B. Parker, Ph.Dd., WlAJZ 
This is tbr author's station, IVIA]Z, located at Harn•ichport, AfasJ, 

n•hi,-h is so well heard on the high-frequency bands. 

R 
EC.El\T developments in valvt' 
and circuit design make compara
tively simple the con'itruction of 

radio transmitters ior frequencies up 
to 30 me. A harder problem is to ob
tain operation on the higher frequen
cies from a transmitter which has a I 5 
me. high frequency limit. The chief 
difficulty lies in the fact that 1.he range 
traverse'd in passing from I 5 to 30 me. 
is equal to the entire frequency span 
between o and I 5 me. The practical 
result is that excitation from the driver 
stages decreases, because tube and cir
cuit efficiencies are lo.,·ered; while the 
final stage, due to increased losses in 
the grid and its associzlled circuits, re
quires greater driving power. Thus 

("'-) 7mc. 

(b) 7mc. 

(c) 14mc. 

7~ 14mc 

7__,.14mc 

14-"Bmc. 

14mc. 

14 --23mc 

28HIC. 

Fig. I.-This is the original valve line-up for zo 
metres. 

the transmitter is doubly handicapped, 
and a design which is satisfactory at 
I 5 me. performs indifferent! y or not at 
a 11 when operation on 30 me. is at
tempted. 

If a transmitter is modified in order 
to extend its high frequency limit, phy
sical restrictions imposed by the original 
design present another difficulty. Little 
choice remains between power supplies, 
tubes, and circuits. The object desired 
is the best results with the least change 
in the original unit. 

Many amateurs have transmitters un
suited for operation at 28-30 me., so the 
method will be described by which a 
transmitter was adapted for these fre
quencies. While the inbrmation ap
plies directly to but one case, the prin-

ciples outlined should prove helpful I 
generally. 

Fig. I (a) is a diagram showing, at 

7"'C-

:--e 
I 

I 
I 
I 

j7-!4mc. 114-<!Bmc.l 
'a) 

28mc. 

Fig. za.-An additional stage is required for Io
metre work. 

I4 me., the original radio frequency 
conversion in the \V u\.f Z transmitter. 
Coupling bet\Yeen stages is capacita
tive; and the 47 and 46 valves of the 
exciter are connected, not in push-pull, 
but in parallel. 

The simplest means of obtaining 28 
me. operation from such a design is by 
doubling in the final stage as indicated 
in Fig. I (b). This procedure was un
satisfactory. One weakness of the sys
tem is that the final valve requires 
much larger drive to work efficiently as 
a doubler than as Class C. No such in
cease could be obtained from the sys
tem shown. Consequently, output was 
small and the dissipation rating of the 
valve was exceeded by a wide margin. 

More serious than poor efficiency was 
the fact that, under such conditions of 

I 

I 
I 
I 

I I 
7mc. 7-14mc. jl4-28mc.l 2.Bmc. 

(b) 
Fig. zb.-The additional valve in the exciter is an 

advantage. 

operation, the final stage inter locked 
with the preceding driver. This re-
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suited in the generation of spurious fre
quencies. c\lthough the final operated 
on 28 me., usually several other fre
quencies were present, ranging in value 
from approximately 45 to 12 me. These 
changed in number and value as tuning 
adjustments were made, and could not 
be eliminated. As such frequency 
generation is not in accord \Yith best 
amateur practice, the scheme of doub
ling in the final stage was abandoned. 

Another simple modification was the 
use of a r 4 me. crystal, radio frequency 
conversion in the transmitter as indi
cated in Fig. I (c). This procedure also 
gave poor results. The fault did not 
lie in the crystal itself, which was a 

-, ._... 

J. Valv• 

(a) +400 V. 

Fig. 3a,-The original crystal stage. 

persistently good oscillator; but rather 
in a requirement, imposed by the origi
nal design, that the doubler stage be 
driven relatively hard for adequate out
put. Such drive was obtained only by 
heavily loading the oscillator. This 
was not a serious drawback in itself, for 
crystal r.f. current decreases with oscil
lator load and there is less danger of 
fracture. The trouble was that when 
the oscillator was heavily loaded, the 
crystal would not start unless the tank 
circuit were detnned. No adjustment 
of L/C ratios, screen and plate voltages, 
or coupling values remedied this fault. 
Consequently, operation with a 14 me. 
crystal was discarded. 

It now became evident that an addi-
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tional r.f. stage was necessary for 28 
me. operation. Examination of Fig. I 
shows that this stage could be located 
as in Fig. 2 (a). In this case the stage 
would employ an Soo or equivalent 
valve, powered by the I ,ooo-volt supply 
of thf> final. This arrangement was pre
ferable for largest output. Unfortun
ately, the I ,ooo-volt supply was loaded 
to maximum when meeting the com
mon requirement of final stage and class 
B modulators. So the decision was 

r~__,-,-...,...., ..... 

il ~-
1 "1 T 
I .J .._ 

I 
l•pui 
from 
~-
>n'i! 
5la'ii" 

(b) +4oov. 

Fig. 3b.-Results are mrm satisfactory with this 
arrangement. 

made to place the extra stage in the ex
citers as shown in Fig. 2 (b). Here 
mechanical problems were simplified, 
cost was lowered, and the arrangement 
came within the limits of the power 
supplies. The only disadvantage was 
that the final stage must be operated 
considerably below its rated 200 watts 
input. This was not a serious draw
back, so work was started along these 
lines. 

The first step was to build a conven
tional crystal oscillator. When this was 
finished, the circuit of the former oscil
lator was slightly modified. The origi
nal circuit is shown in Fig. 3 (a), the 
modification in Fig. 3 (b). The new 
oscillator was mounted in the rack and 
connected. The results obtained with 
this arrangement were ~atisfactory. 

The diagrams of Fig. 4 show at (a) 
the frequency conversion for 28 me., 
and at (b) for 14 me. For frequencies 
of 7 me. and lower, the new oscillator 
is not used. The valve is removed and 
plugged into the proper socket in the 
original oscillator, the 46 valve being 
removed from this stage. Fig. 4 (c) 
makes this clear, and comparison with 
Fig. I (a) shows that the valve line-up 
for the lower frequencies remains prac
tically unchanged from the original de
sign. The only difference is that but 
one valve is used in the oscillator in
stead of two. This is adequate, for at 
7 me. and below the power added by 
the second valve is unnecessary. 

In order to secure adequate output at 
I4 and 28 me., the exciter stages must 
be driven relatively high. While this is 

dependent to some extent upon the 
activity of the crystal, no trouble should 
be experienced with the excellent 7 me. 
plates now available. 

With particular reference to 28 me. 
operation, it should be noted that capa
citative coupling between r.f. stages has 
been retained. \;\/ith this system satis
factory performance is impossible un
less careful attention is given to the 
number of turns in the tank coil for 
each exciter stage, and to the location 
upon it of the grid tap of the succeeding 
stage. The total number of turns in the 
tank and placing of the tap can be de
termined only by experiment. As the 
grid tap is moved towards the point of 
high r.f. potential on tLe coil, less turns 
will be required bee a use grid-filament 
capacity is added across more of the 
tank. It is best to wind as many turns 
qS possible, starting with the grid tap 
near the centre turn. However, if too 
many turns are used, tapped too far 
down, exciter output will be inadequate. 
The balance which must be struck is 
very delicate ; but once the number of 
turns and location of the grid tap are 
fixed, the arrangement is permanent. 
Coils for the exciters are wound on I!
in. formers with No. I2 wire, spaced so 
that the winding occupies about one 
inch, except the 28 me. doubler coil. 
This is wound on a I-in. former, wire 
size and spacing being unchanged. 

Note 
Grid Current 

Grid coupling capacities and grid bias 
resistors in the exciter stages are also 
critical in affecting performance. Here 
again it is impossible to recommend de
finite values, for only experiment can 
determine the best. For the transmitter 
studied, the optimum coupling capaci
ties were found to he 100 mmfd. be
tween oscillator and first doubler, I,ooo 
mmfd. between other stages, while the 

(a.) 7mc. 

(b) 7mc. 

I 
I I 

7~!4mc. :14-28mc.: 28mc. 

7-14mc. 1 14mc. 1 14mc. 

Fig. 40.-Shows the circuit for Io-metre operation 
and Fig. 4b for 2.0 metres. 

grid bias resistor values were estab
lished as 25,000 ohms for the first doub
ler and 5,ooo ohms for the second 
doubler, no battery bias being applied 
in either case. It is unlikely that these 
values could be used in another exciter 
unless of identical design. 

Changes in exciter performance are 
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best observed by noting rectified grid 
current of the final stage, measured by 
a milliammeter in the grid return. Such 
observations are not comparative, how
ever, if either the grid resistor or bat
tery bias of the final are changed dur
ing the period of adjustment of the ex
citers. 

Under the precautions just outlined, 
proper 28 me. operati·.m has been se..: 
cured. Performance on 14 me. has been 
improved, for the clri1·e to the final 

I 

&.--i-
1 

I 
I 
I 

7mc. I 

I 

---:~~) 
I ~ 

I 
I 

7mc. 7mc. 

(c) 
Fig. 4c.-This Js the final valve line-up when used 

on tbe lower frequencies. 

stage,_ as measured by rectified grid cur
rent, mcreased 35 per cent. vVhen the 
final is loaded to zoo watts input on q. 
me., 40 ma. is evident in a grid return 
completed by a 2,ooo-ohm bias resistor 
and 32 volts bias battery. This repre
sents an excellent drive at this fre
quency from valves as low powered as 
a pair of 46's. 

The total power available for exciter 
stages is limited to Ko watts by the 
power supply. All valves are operated 
at 400 volts plate. The plate currents 
of oscillator and first doubler respec
ti_vely are 30-35 ma. and 40-50 ma. for 
erther I4 or 28 me. The pair of 46's 
draw So ma. when operating on 14 me. 
as a neutralised amplifier. As doublers 
for 28 me., they draw 100 ma. In this 
case the plate current creeps slightly 
and reaches equilibrium at about 110 
m a., after which it remains static inde
finitely. 

Plate voltage to the final stage is re
duced for 28 me. by means of a 4 ooo
ohm r oo-watt resistor in the plate 'sup
ply lead. Typical operation is 700 
volts at qo ma. These values present 
the same class C load to the modulation 
output transformer as the full rating 
of I,ooo volts and 200 ma., the load 
being 5,ooo ohms in either case. They 
represent practically 100 watts input 
adequately driven at 28 me.; for recti
fied grid current, with the final loaded 
to this input, is 15 m a. through the re
sistor and batter bias mentioned above. 
Measurements of r.f. power output indi
cate that efficiency is not less than 6o 
per cent., probably 65 per cent. There 
is no ~vidence of spurious frequency 
generation; and in commenication on 
the 28 me. amateur band, the tr~nsmit
ter performs satisfactorily. 
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The Short-wave Radio World 
A Crystal Filter 
and Noise-silencer 

W IDF, George Grammer, des
:ribes in the October :ssue of 
QST an eft:cient crystal filter 

and noise-silencer which, although it 
was designed for a specific receiver, can 
be adaptPd by the amateur for almost 
any modern 5uper-het. 

The circuit arrangen,cnt is shown 
below, in which a 6L7 is an extra I.F. 
amplifit>r preceding the crystal filter. 

Gnd Lead 
from J5T. 

l.F.Trans. 

~ 
HT-

Silencing voltage is applied to the No. 
3 injection grid, while the 6J 7 and 6H6 
are noise amplifier and rectifier respec
tively. 

Silencing takes place before the sig
nal reaches the signal, so preventing 
shock excitation of the crystal by the 
high noise voltages. Contnl grids of 
the 6J7 and 6L7 are paralleled and ob
tain I. F. voltage from the grid contact 
which normally goes to the I.F. valve. 

The voltages on the 6L7 are adjusted 
so as to give most effective noise-silenc
ing rather than extra I. F. gain, but 
u_nder ~uch conditions there is an appre
Ciable m crease from the additional I. F. 
amplifier which makes l:p for the slight 
loss involved by the intraduction of a 
crystal. vV ID F claims the gain of two 
times in this stage. 

The bias resistor, R r, as well as the 
resistance network, Rz and R3, have 
been chosen to :1pply a few volts bias 
on the control grid and between 30 and 
40 volts on the screen. The idea of this 
is to make No. 3 grid, to which the 
silencing voltage is applied, give more 
effective control than is possibfe with 
normal bias and screen voltages. 

A Reveiw of the Most Impor
tant Features of the World's 

Short-wave Literature 

In the silencer circuit the (;J7 noise 
amplifier is biased normally, but the 
cathode is connected to the moving arm 
of a variable resistance, RS. This en
ables bias applied to its grid to be varied 
between a minimum of 3 volts and a 
maximum of 20 volts. By setting the 
control to a point where the noise cir-

To 
Avc. As most of the noise 

in the average large .'J:. r amateur super-het comes 
from the intermediate
frequency stages this 
silencer should be of 
particular interest to 

constructors. 

cuit starts to operate it al:io acts as a 
threshold control. 

The cathodes of the 6H6, rectifier, 
are connected to the moving arm of R8 
so as to bias the diode anodes. This 
makes sure that rectification will not 
take place until the incoming signal or 
noise reaches a predetermined level. 

Switch 2 opens the cathode circuit of 

both valves, so cutting the noise-silenc
ing circuit out of acti )11. Component 
values are as follows: Cz, oooor 5 mfd. ; 
C3, .0001 mfd.; C4 and 5, .oooos mfd.; 
C6 to Cw, .I mfd.; Cri, .01 mfd.; RI, 
z,ooo ohms; Rz, so,ooo ohms; R3 and 
4, wo,ooo ohms; Rs, 300 ohms; R6, 
wo,ooo ohms; R7, 3o,ooo ohms; RS, 
3o,ooo ohms. CI does not really con
cern the constructor, but for guidance 
it is a split ~tator, so mmfd., and is 
used to tune the secondary of T1. A 
suitable condenser can be obtained from 
Messrs. \Vingrove & Rogers. 

A Three-stage All-band 
Kilowatt Transmitter 

American designers manage to ob
tain a very high input to the final stage 
"·ith comparatively simple apparatus. 
\Ve feel sure that :eaders will be inter
ested in the design of a transmitter by 
W6LDB, which was described in the 
October issue of the Californian pub
lication, Radio. It is a three-stage 
affair with a twin triode 53 used as a 
crystal oscillator and buffer am pi ifier 
or frequency doubler, followed by an 
RKzo and an HK354. 

This rig gives stable operation on 40, 
I 20 and 10 metres, and it is claimed that 
' at least on 40 and 20 metres there is a 

possibility of overdriving tthe RKzo 
from the 53· For this reason it will 
be noticed that capacity coupling is 
used between the 53 and \he RK2o, and 
if this is a variable capacity, the 
amount of drive can be increased or 
decreased as required. Capacity coup
ling is rather a poor arrangement, but 
the designer mentions that as the ex
citer gives more than enough drive, 
it was decided to under-drive the pen
tode which wonld be more than com
pensated by ease of handling. 

Neutralising of the final amplifier is 
in the grid circuit, so for that reason a 
balanced grid has been used with a care
fully wired condenser so that the total 
external capacity is a fair imitation of 

\ mA+ 

+4oo -too to ~~gg +4000 

With only three stages this transmitter will handle an input of IOoo-watts on zo-metres. 
for IO-melre operation with reduced p1wer. 
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1t is also suitable 
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1 ,ooo-Watts Input on 20 Metres 
the filament-grid capacity of the HK354. 
This resulted in fixed neutralising on 
the three wavebands. 

It will also be noticed that no D.C. 
voltage is applied to C9, the anode tank 
condenser. Maximum H. T. is fed 
directly on the anode of the valve and 
blocked from the tank circuit by means 
of a high voltage .ooi-mfd. condenser. 
This, incidentally, is a very sound 
scheme for it reduces the possibility of 
accidental short circuits in the tank 
circuit, as the coils and condensers are 
at earth, D.C. potential. 

Several precautions have been taken 
in the construction, particularly in the 
RKzo stage. This valve has its anode 

An All-wave Line-up 
Oscillator 

In the July issue of the American pub
lication Radio there appears construc
tional details of an efficient line-up 
oscillator that is very suitable for Eng
lish amateurs and ser-;ice engineers. 

It is well known that an oscillator of 
this kind should have an R.F. output 
with a continuously variable modula
tion from o to IOO per cent. It should 
also be possible to reduce the input to 
the receiver under the test to zero with
out going to the trouble of fitting ex
tensive swing. In additiun the audio 
and radio frequency modulation con-

The modern all-wave super-he: has to be carefully lined up in the I.F. stages with an oscillator. 
This circuit is very effective. 

circuit effectively scrccc1cd from the 
grid end, while the screen and suppres
sor chokes with their associated by-pass 
condensers are connected actually to 
the valve socket terminals. 

For class C operation, the RK2o and 
the grid of the fina.l are adjusted for 
maximum grid cunent. Cut-off bias is 
obtained from batteries and also from 
the rectified excitation current through 
the grid resistance of 7,ooo ohms. The 
measured bias voltage is exactly two
and-a-half times cut-off \Yith 50 ma. of 
grid current. 

For zo-metre operati.m a 40-metre 
crystal is used doubling in the second 
section of 53, the R K~o operating as a 
straight amplifier. On 40 metres all 
stages are on the same frequency. 

Operation on So metres can be either 
with an So-metre crvsta 1 or \Yith a I Go
metre crystal doubling in the 53 stage. 

On IO metres the input to the final 
amplifier may have to be reduced owing 
to lack of drive from the RKzo. Tbis 
point, however, could be overcome by 
the use of a 20-metre cn·qa] unit. 

trois should be entirely independent of 
each other without interaction. 

This oscillator takes full care of all 
these points. It uses a 6A6 audio oscil
lator and c0upling valve with a 6A7 as 
the grid modulated radio-frequency 
oscillator. 

The transformer for the audio os::il
lator is made up of 3 windings, a soo
turn grid coil at the bottom, a soo-turn 
plate winding, and finally, a Io-turn 
secondary to drive the audio-coupling 
valve. 36-gauge wire is used for the 
coils which are mounted on a former 
! in. by ! in. by I in. 

Three layers of wax paper are wound 
in between individual coils, the com
pleted unit being held together by ad
hesive tape. The core can be made up 
from old L. F. transformer irons stacked 
with I j rooth of an inch air gap. 

Our Policy 
" The Development of 

Television." 
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The audio oscillator operates at ap
proximate] y 3,ooo, I, soo, I ,ooo and 500 
cycles. Fixed bias is used on the second 
section of the 6A6 and on the second 
control grid of the 6A7 in order to ob
tain complete stability. 

More voltage than is needed is de
veloped in the anode circuit of the 
coupling valve so that a Ioo,ooo-ohm 
resister is placed in series with the 
modulation controL This control has 
the zero end grounded, making it neces
sary to have it isolated from the grid 
and anode circuits. If the zero end is 
earthed through a condenser it will be 
impossible to obtain zero modulation. 

The long-wave coils are standard 
dual range or can be made by unwind
ing a few turns from an old L F. trans
former. 

Kentish Town and District Radio 
Society. 

An interesting s-metre field day \\":l.S 

arranged by this society in conjunction 
with members of the R.S.G.B. in 
district I 2. 

A station was erected at Hadkv 
Highstone under the call sign of G6N !( 
and excellent contacts were effected 
with stations within a radius of 20 

miles. Reliable communication was 
maintained throughout the day from 
this QRA. 

The apparatus used consisted of a 
push-pull oscillator with 8 \Yatts input 
fed into an aerial consisting of a half
wave vertical, 30 ft. high, fed by 
feeders 29 ft. 6 in. long. Orthodox 
super-regenerati·1e receivers were used; 
it was felt that more sensitive receiving 
equipment would have resulted in more 
contacts. Members present included 
G6NR, G6PI, 6TV, zRX, zXJ, zOK, 
BRS2470 and other members of the 
Kentish Town and District Rad;o 
Society. GzHK and GsZJ looked in 
during the morning and heard the 
receivers in operation. 

Meetings are held weekly and par
ticulars can be obtained from the Hon. 
Secretary, R. E. Pidsley, GC>PI, 27 
Herbert Street, Keutish Town, X. \V.;. 

Clix Speaker Control Panel. 
A novel speaker control panel \Yith 

twin plugs has just been issued by 
Messrs. Lectro Linx, Ltd., 79a Rochester 
Ro"·, S.l\c. I. It conc;ists of an external 
1 oud-speaker con nee tor and a plug
operated switch for cutting out the in
ternal speaker. Tl1e contacts are nor
mally left clo'ieci, so keeping in circuit 
the loud-speaker in the receiver, but by 
moving the plug to the right in a rotary 
manner, the iuternal loud-speaker can 
be disconn<>cted in fa\ our of t-he external 
loud-speaker. 

This useful accessorv is priced at I~;. 
and affords very simph, mean' of plug
ging in and out of circuit extension 
loud-speakers. 
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Stable tJolllponents in Byv~sc~.<~!~~)y, 

Short-wa-ve Practice 
It appears that some of the modern short-wave components may not be entirely suitable for ultra 
short-wave work, while some of the deficiencies in modern receivers attributed to atmospheric conditions 
may be caused by mechanical variation of components. This article deals with this new angle in a 

I T has been agreed by all technical 
bodies that the higher the frequency 
used, the greater is the need for stable 

circuits and components. Generally 
speaking, short-wave components have 
reasonably low losses, but this is not the 
whole story if they are to be suitable 
for short-wave work. Consider as a 
good example a coil of 3/(H shunted by 

complete manner. 

largely composed of inductances, con
densers and resistances, each will be 
treated separately. 

Inductances 
Very few technicians have carried 

out such valuable and extensive work on 
the development of ultra-stable induct
ances as Mr. \V. H. Griffiths, of H. W. 

TABLE 

ERIE. 5 Megohm Resistor. 
RESULTS OBTAINED BY MESSRS. MARSHALL & SOWERBY. 

Effective Resistance at 
27.5 Kcs. 50 Kcs. roo Kcs. 300 Kcs. I Me. 

1.42 
3 Me. 
.84 Megohms 4.61 3·76 3.08 2.1 

LOEWE 5 Megohm Resistor. 
RESULTS OBTAINED BY PROF. BOELLA. 

Effective Resistance at 
19.3 Kcs. 40.3 Kcs. roo Kcs. 226 Kcs. 516 Kcs. I Me. 3 Me. 9.2 Kcs. 

Megohms 5.21 5.08 5·05 4·98 4·99 4.62 4.16 2·54 

LOEWE 5 Megohm Resistor. 
RESULTS OBTAINED BY MESSRS. MARSHALL & SOWERBY. 

Effective Resistance at 
30 Kcs. roo Kcs. 300 Kcs. I Me. 3 Me. 

Megohms . . 5.36 4.89 4.78 4.58 4.08 

SIEMENS-HALSKE "KARBOWID" 4 Megohm Resistor. 
RESULTS OBTAINED BY PROF. BOELLA. 

Effective Resistance at 
9.2 Kcs. 19.3 Kcs. 40.3 Kcs roo Kcs. 226 Kcs. 516 Kcs. I Me. 6 Me. 

Megohms 4.0 4.02 3.922 3.91 3.895 3-445 3.32 2.39 

SIEMENS-HALSKE "KARBOWID" 1 Megohm Resistor. 
RESULTS OBTAINED BY MESSRS. MARSHALL & SOWERBY. 

Effective Resistance at 
1.6 Mcs. 

Megohms ·75 

~--------------------------------------------------------

a capacity of 12 MMF. This·combina
tion resonates at I 1.31 metres, or 
26525.19 kcs. Assume that due to. a 
change in ambient temperature the m
ductance increases to .J.OOJ MH and the 
capacitance to r2.001 ,uMF. This com
bination will then resonate at 11.3123 

metres or .z('S 18.03 kcs. A drift of this 
amount would cause a change from one 
9 kcs. channel into the next. 

Common fading is in many cases due 
to frequency shift when the receiver is 
being used on low wavelengths. This 
should convince readers of the neces
sity of obtaining stable components 
while the following basic principles in 
component design should help to prove 
the point. Since radio receivers are 

Sullivan, Ltd., and to those who are 
sufficiently interested special attention 
must be paid to the papers mentioned 
in the appendix. 

The average inductance in radio work 
is unstable in value owing to the non
rigid construction of the former. 
Ebonite, bakelite and certain types of 
paxolin and ceramic materials are un
stable when raised in temperature and 
upon cooling do not necessarily return 
to their usual form. This is indeed the 
case when the material is stressed in 
such a manner as when being bound 
with turns of copper wire which c xpand 
to a smaller extent than the insulator. 
In these circumstances the copper wind
ing tends to become slack due to its 
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being stressed by the greater expansion 
of the coil former. 

Since the inductance of a coil of a 
given number of turns is proportional 
to the length and diameter of the wind
ing, a minute change in either of these 
dimensions will also cause a change in 
inductance. Whilst the change is very 
small it can be of the utmost import
ance as previously explained. It is not 
unlikely for a change equal to one part 
in three thousand to take place. If the 
capacity remains absolutely constant a 
frequency shift of almost 3,ooo cycles 
per second would occur under the above 
conditions. 

The Sullivan-Griffiths ultra-stable in
ductances consist of an ebonite cylin
drical former mounted between bakelite 
end plates. The cylindrical former is 
segmented so that its diameter is de
termined by the fixing to the end plates. 

A "loaded" ebonite is used for the 
cylindrical former and is of such length 
and the co-efficient of expansion such 
that a decrease of inductance due to 
expansion balances the increase due to 
diametral expansion of the bakelite end 
plates and copper wire. It should be 
observed that the temperature co-effi
cient of bakelite is similar to that ot 
copper. 

In a beat oscillator used in G.P.O. 
short-wave receivers no attempt at tem
perature compensation of the inductance 
is made, but instead an extremely rigid 
construction is obtained by a mechanical 
design while the coil and tuning con
denser are enclosed in a Celotex lined 
screened compartment. This is a sim
ple but effective arrangement. 

Another form of stable inductance is 
that due to Mr. Albert Campbell which 
is wound upon a marble former. A 
similar design is also due to Dr. Max 
Wien, of the Physikalische Tecknische 
Reichanstalt. 

A design recently produced by the 
writer and manufactured by Messrs. 
Everett Edgcumbe & Co., Ltd., utilises 
segmented cross section Keramot form
ers, the coil being slot wound. By ac
curate construction of the former a high 
degree of thermal compensation is 
achieved, while the u,;e of a Keramot 
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former ensures low loss•:s at high fre
quencies. 

At this point a summary can be made 
of the conditions necessary to produce 
an inductance which will remain stable 
over a wide range of temperature 
changes. An increase in temperature 
causes both the diameter and length to 
increase. The increase in diameter 
causes an increase in inductance, whilst 
an increase in the length of the coil 

causes a decrease in inductance. lf one 
change counterbalances the other the 
inductance will be independent of tem
perature. 

Quite recently Professor Groszkowski, 
of the State Institute of Telecommuni
cations, Warsaw, stated that the mea
sured change of inductance for a given 
temperature change does not agree with 
the value calculated from the change in 
dimensions and suggests that " ~kin " 
effect is the main cause of the discrep
ancy. 

Condensers 

The stability of an air condenser is 
dependent upon its geometrical relations 
in the same manner as an inductance. 
The capacity of a condenser is the com
bination of the thickness and ;,rea of 
plates plus relative spacing. To •)btain 
stability these dimensions must be cap
able of proportionate expansion or con
traction. 

The first requirement is the mitable 
choice of metal for the plates and 
spacers. In a variable condenser a 
single end bearing is perhaps the easiest 
solution since it permits unmolested 
longitudinal expansion or contraction. 
The insulating supports for the stator 
vanes should preferably have an equal 
temperature co-efficient to the metal 
from which the vanes are made. At the 
same time the insulation material 
should have good high frequency 
characteristics. These features, in ad
dition to that of sound mechanical de
sign, present conflicting problems, the 

largest perhaps being the production of 
a good condenser at a reasonable price. 

The following points have been deter
mined. The use of aluminium vanes 
with brass spacers is not conducive to 
;,labilily; also many of the ceramic in
sulators in use at present do not possess 
the desirable temperature coefficient of 
expansion for use with metals commonly 
employed in the construction of variable 
condensers. 

The neu• Eddystone con

densers for ultra-high 

frequency Jvork are a good 

example of stable design. 

Both rotor and stator 

plates in addition to all 

spacer.r are all constructed 

of the same material, so 

having the same co

efficient of expansion. 

Consider the fixed condenser of the 
mica type. It is interesting to note that 
reasonably stable models are obtainable 
for about £I, whereas some years ago 
£w was the more normal figure. 

One recent design of particular inter
est is the General Radio Company's 
type 505. The problems of moisture 
absorption by the mica, low high-fre
quency losses, small power factor and 
stability of operation have been tackled 
in an ingenious manner. In the course 
of manufacture the mica is heated to 
300 degrees F. and is kept hot until it 
is finally assembled in the condenser. 
To keep the condenser free from mois
ture a mixture of silica gel and ground 
cork is enclosed with it. The entire 
condenser is then sealed off with resin 
and bees wax. 

Silica gel is an interesting substance 
as it will absorb 30 per cent. of its own 
weight'in water and still maintain in a 
closed space a relative humidity of less 
than o. 5 per cent. A condenser of this 
type is very useful in time base circuits. 

Resistances 

It may surprise some readers to learn 
that a so-called I-megohm resistance 
may have an effective resistance of per
haps only 0.5 megohm at r me. and 
even less at IO me., yet this is so with 
most composition resistors. 

The papers mentioned in the appen-· 
dix refer to this subject, but as they are 
of a highly technical nature a summary 
is given here in a simple manner. 
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If a D.C. voltage is applied acros" 
a resistor, the " volt-drop " along it 
will be linear, otherwise an absolute 
functions of Ohm's Law. If an A.C. 
voltage is applied various other items 
need consideration, such as the induct
ance and capacity of the resistance. 
The inductance in the composition type 
is of a very low value but the capacity 
requires consideration, as it appears to 
be almost entirely responsible for the 
effect mentioned. A summary of re
sults is given in the table and from this 
it will be seen that the choice of resist
ances for high-frequenecy use is of the 
utmost importancee. 

Appt>ndix 

(1) Standard Inductances for Wave
meters and other Radio Frequency 
Purposes. lVireless EngineerJ Vol. 
VI. October, I929. 

(2) Inductances of High Permanence. 
f ournal of Scientific Instruments. 
November, 1929. 

(3) A New Radio Frequency Induct
ance Standard. ·wireless Engineer. 
June, I934· 

(4) Accurate Wavemeter Design. Wire
less World. pp. I 13-1 I 5, also !48-
xso. 

(5) Temperature Co-efficient of Induct
ance. Proc. I R.E. Vol. 23, No. 
r, 1935· 

(6) Temperature Co-efficient of Induct-
ance. Wireless Engineer. Vol. 
12, No. I47· 

(7) Measurement of Inductance and 
Capacity. Campbell and Childs. 

(8) Oscillators of Stable Frequency. 
Radio Research Board Publications. 

(9) Notes on the Accuracy of Air Con
densers for Wavemeters. Wireless 
Engineer. Vol. 4, pp. 754-757· 

( w) Calibration of small Variable Con
dense.rs at Radio Frequencies. 
Experimental Wireless. 1928. 

(u) Losses in Variable Air Condensers. 
Wireless Engineer. March, 1931. 

( 1 2) The Behaviour of High Resistances 
at High Frequencies. Wireless 
Engineer. Vol. I2, No. 141. 

(I3) On the behaviour at high frequen
cies of some types of high resist
ances in US!'\ in radio circuits. Alta 
Frequenzza. Vol. 3I, No. 2, April, 
I934· 

( I4) A further note of high resistances 
at high frequencies. Wireless En
gineer. Vol. 12, August, I935, No. 
143· 
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Some idea as to the size of the acorn valve can 
be obtained from this photograph. 

T HIS two-valve regenerative de
tector was designed purely for the 
7- and m-metre bands. In plan

ning the layout and choosing the com
ponents the liveliest consideration was 
given to the special problems which 
present themselves at U.H.F. 

After thorough tests of a number of 
standard triode and pentode detector 
valves it was decided that the inherent 
capacity losses, the damping across the 
tuning coil and the leakage losses in the 
base were too high to be ignored. A 
Mullard type AP4 "acorn" H.F. pen
tode was accordingly obtained. 

The " acorn '' type of construcrwn 
provides a valve with the anode pin pro
truding from one end and the grid from 
the other. An annular ring about the 
"waist" of the valve carries five widely 
spaced pins: H', H 2

, K, G 2
, G3

• The 
actual physical size is, as the name im
plies, about the same as a well nourished 
acorn. Brief study of the photograph 
will show that base losses are practically 
non-existent and that inherent capacity 
is at a minimum. 

Valve Connections 
The " Acorn " is clipped into a spe

cial Bulgin valve holder. The tiny con
tact pins are silver plated to reduce re
sistance loss and are fastened to a ring 
of low-loss material. The grid half of 

lO·JUetre 
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By J. W. Paddon, G21S 

Acorn-valve Receiver 
Exceptional results are being obtained on the to-metre band with simple receivers. 

This two-valver is very efficient and is easy to build. 

the AP 4 protrudes through the centre 
of the ring while the anode half stands 
out on the opposite side. Using this 
mounting the valve holder is secured to 
the under side. of the base panel of the 
set. The hole is cut concentric with the 
valve holder, while the grid half of the 
AP 4 pokes through the base so that the 
anode and screen circuits are well 
screened from the grid circuit. 

[)

very least 
coupl1ng 

Cour'\terpo1~e 

Aena.l 

" Polar " split stator having two sec
tions of r6o-mmfd. each. The band 
spread is a special spaced " Polar " 
having sections of 30 mmfd. each. In 
both cases the sections are used in series. 
Thus the padding condenser has an effec
tive maximum capacity of 8o-mmfd. and 
the band spread of 15 mmfd. 

This arrangement mearrs that the re
sistance caused by losses in each con-

The circuit is a simple one but the component values must be strict& adhered to. 

The tuning condensers had to be ex
tremely " low loss," present good 
mechanical stahility anrl, ab0ve all, be 
of such a design that they were electri
cally silent in operation. This point 
should be stressed-in .H. F. work a per
sistent grating noise may be caused by 
a vernier dial which has a metal 
mechanism. 

The padding condenser chosen is a 

denser section are in series and their 
effect halved. Since the condensers are 
mounted on a ceramic insulant the total 
effective loss is negligible. Because the 
sections are in series the rotor is "float
ing" and must be driven through an 
insulated coupling. 

Components for 

It was found that the capacity between 
the two metal elements of the 1miver~al 
coupling was sufficient to cause insta
bility and hence a i in. hard rubber rod 
was used to drive the band spread con
denser. 

A 10-METRE ACORN-VALVE RECEIVER. 
CHASSIS AND PANEL. 
x-Aluminium chassis, 8 in. by rot in. (B.T.S.). 
I-Aluminium panel, 8 in. hy 9 in. (B.T.S.). 

CHOKE, HIGH-FREQUENCY. 
I-Type HF2; (L2) (Bulgin). 

CHOKE, LOW-FREQUENCY. 
1-300·henry (L3) (Varley). 

COIL. 
x-Type 1050 8 turns (Eddystone) 

CONDENSERS, FIXED. 
I-Ioo-mmfd. type 69oW (C3) (Dubilier). 
2-65-mmfd. type 978 (Cs and C6) (Eddystone). 
I-3oo-mmfd. type 69oW (C4) (Dubilier). 
1--.5-mfd. type tubular (C7) (Dubilier). 
z-z-mfd. type 50 (CB and Ctz) (T.C.C.). 
I-.03-mfd. type tubular (C9) (Dubilier). 
I-25·mfd. type 25 volt (CIO) (T.C.C.). 
z-.25-mfd. type 50 (CII) (T.C.C.). 

CONDENSERS, VARIABLE. 
I-J0-0·30 type E (Ct) (Polar). 
z-Type E two-gang (Cz) (Polar). 

DIAL, SLOW-MOTION. 
I-To fit i-in. spindles (B.T.S.) 

HOLDERS, VALVE. 
t-Special acorn valve holder {Bulgin). 
x-FW21 (Bulgin). 

RESISTANCES, FIXED. 
1-5-megohm t watt (Rt) (Erie). 
t-so,ooo-ohm I watt (R4) (Erie). 
1-z,ooo-ohm I watt (R5) (Erie). 
I-I-megohm I watt (R6) (Erie). 
I-25,000-ohm I watt (R8) (Erie). 
8-1029 Pillars (Eddystone) 

RESISTANCES, VARIABLE. 
1-5o,ooo-ohm potentiometer (R2) (Reliance). 
1-5o,ooo-ohm potentiometer with switch (R3) 

(Reliance). 

SUNDRIES. 
Connecting wire and sleeving. 
Small quantity !-in. wood screws. 
VALVES. 
I-AP4 Acorn (Vt) (Mullard). 
1-354V (Vz) (Mullard). 
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Condenser Mounting 
The two condensers are mounted 

parallel each on four '' Eddystone " 
1 ~ in. insulating pillars. These sup
port them with great rigidity and keep 
them well clear of any stray coupling. 
The condensers are connected in paral
lel by two short, direct leads. The 
tuning inductance, an Eddystone type 
1020, is soldered direct! y on to the tabs 
of the band-spread condenser. The grid 
condenser and l-watt grid leak are also 
soldered on to one of the tabs and the 
assembly sticks vertically down so that 
the end of the grid leak condenser comes 
within a fraction of an inch of the grid 
pin of the AP4. 
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High-tension 
The ;\corn valve holder is located 

below the sl!b-panel and in position so 
that the grid pin is almost directly below 
the grid end of the inductnnce. Connec
tion is made to this pin by a tiny silver 
jaw which is on the end of a short 7Hry 
flexible lead from the grid condenser. 

Two Eddystone pre-fix variable con
densers type 978 are mounted below the 

JANUARY, 1937 

Voltages Power Supply 
: ing resistance R4 between screen and the 

L. F. by-pass condenser C7. 
The A P 4 filaments are taken to the 

I
' terminal socket in a screened lead. The 
, capaci.y to the ea1thed screen provides 
adequate by-pass in this circuit. 

The L. F. circuit is sirr.ple and stan
dard and requires no con1ment, except 

, that the anode voltage applied should 

though rather delicate, the control of 
reaction is smooth and that the point of 
optimum regeneration for phone recep
tion c;m easily be attained. 

K o definite means of antenna eo c!p
ling is recommended. The author pre
fers to use a very looselv coupled link 
to an external tank circuit to which the 
antenna is directly connected. This 

The large double-gang condenser in this illustration is for band setting. Notice how the detector valve, grid condenser and tuning coil are all c!o.re!Y 
linked together. 

sub panel. In practice the se variable 
condensers can be replaced by good IOO

mmfd. mica fixed condensers. A Bul
gin U. S. IV. R. F. choke is suspended 
between the stator pins <,ne! a flexible 
lead and clip make connection to the 
'anode from one stator. The other stator 
is connected to the ''high" (outer) side 
of a Varlev 300-henry choke and also to 
the L.F. coupling condenser. The 
rotors of the two condensers are con
nected to the common earthing point. 

Reaction Control 
The cathode and suppressor grid are 

connected bv a short wire at the valve 
holder and the lead continued through 
the sub-base and soldered on to the tun
ing coil. The position of this tap con
trols reaction and it should be very care
fully located by experiment. The 
screen is by-passed by a .0003 mica con
denser by the most direct route possible. 
Reaction is controlled Ly screen poten
tial variation. It was found that this 
was somewhat critical so a series vari
able resistance Rz was connected be
tween the slider of the normal potentia
meter resistance R3 and screen grid. 
The slight voltage drop across R2 pro· 
vides a gradual and exact control while 
the voltage " selected " by R3 deter· 
mines the approximate 1 eaction point. 
The reaction control resistances must be 
most adequately by-passed to prevent 
severe noise when they are varied. It 
was found necessary to include an isolat-

! not exceed 200 volts. In practice it will 
he found that a rather ]o,ver value will 
give the best signal-noise ratio. 

The sheet metal used in the set is all 
k in. aluminium as mechanical rigidity 
cannot be over emphasised at such high 
frequencies. Equally, whatever antenna 
is used must be strong, tight and not 
at all " floppy." A sh;1kv lead-in will 
introduce definite instability. 

In operation, the band-sp~ead conden
,.;er is set on mid scale and the padding 
condenser swung until the band is found. 
By a little judicious juggling the IO

metre amateur band mav be ,;et so that 
it covers the middle of the tuning scale 
with a comfortable margin on either 
,ide. Once the reaction tapping is cor
rectly located it will be found that, al-
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I 
does, however, introduce a certain 
amount of "pulling." A single turn 

1 coupling . coil to earth, located at the 

1 
earth end of the tuning coil, pro•;ed 

I diective with one antenna. .-\ minute 
I capacity, made by twisting a few inches 
1 
of insulated \vires, in series bet\\·een an

I tenna and earth prove•! dlective in an
) other case. In evrn· case the lead-in 

mu-.;t be brought in from the back. 
Since the Ii. T. current con-.;umption is 

only a few milliampcrcs it is most desir-
1 able to use batte1y H. T. The filaments 
j may he run off A.C. with no great 
:amount of induced hum but, since L. T. 
consumption is also small, an accumu
lator i:; to he preferred. 

I Some observations on its peculiarities 
(Continued on page 64) 

The Mu/lard AP 4 l'aiz'e 
is mounted in a special 

Bu/gin !oiv-!oss holder. 
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for the 

"TELEVISION" Cathode Ray 

OSRAM VALVE 
TYPE N43 

Screened high 
Slope Pentode 

Slope I Oma/volt 
Anode-grid cap
acity 0.3mmfd. 

Receiver 

SPECIFIED 
MSP4 Screen Pentode 12/6 

X41 T riode-Hexode 
Frequency changer 15/-

042 Single diode 10/-

Other types specially suitable for Television 
receivers-

OSRAM 

MSP41 - High Gain Screen Pentode 15/-

N43 - Low capacity high slope 
output Pentode - 25/-

U16 - High voltage C.R. Tube 
rectifier - 20/-

U17 - Rectifier for C.R. Tube 
and time base circuits - 20/-

Full technical data on all the above valves available on application 

Advt. of The General Elactric]Co., Ltd., Magnet House, Klngsway, London, W.C.2 
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TRANSMITIING FOR THE BEGINNER 

JANUARY, 1937 

SERIES 2 

A Be~:inner's Transmitter 
By KENNETH JOWERS 

How to build the Speech Amplifier, which is a final section in the transmitter, is fully described in this 
article 

O
NE of the principal features of 
modern pentode transmitting 
•alves is the fact that they can be 

used with suppressor grid modulation. 
As previously explained in this series 
of constructional articles, suppressor 
grid modulation enables a compara
tively small amplifier to be built so that 
a C. W. station can be converted to 
phone operation with the minimum of 
cost. 

Even though this transmitter is of a 
simple nature there is no need for the 
speech amplifier to be a small one suit
able only for very low-power working. 

The theoretical circuit is given ori 
the next page and as can he seen, is. 
quite straightforward and follows con
ventional practice. Provision has been 
made for gramophone and microphone 

b: 4Y.4~ 

~~'""'"' 
This power pack for the speech amplifier gives 275 

volts at 6o-M/a. 

m1xmg by the use of split inputs. The 
microphone is fed into the grid of an 
HL type of triode valve via a soo,ooo
ohm volume control of the new Dubilier 
type B. The grid of this valve is tied 
down to earth by means of a .5-megohm 
leak between grid and cathode. 

In the gramophone circuit a similar 
type of arrangement is used except that 
the volume control has a value of only 
so,ooo ohms. 

The Go-wall valve 
shown is on{y ll.fed 
for anode modula
tion. This valve has 
its own power sup
PlY on the same 

chassis. 

Both valves are individually biased 
by means of a soo-ohm series cathode 
resistance and shunted with a zs-mfd. 
electrolytic condenser. The idea of 
this separate biasing is to allow for the 
use of different valves in microphone 
and gramophone circuits. Occasionally, 
if the microphone has a low output then 
it is advisable to use a high gain triode 
in this circuit. Also with high output 
pick-ups it is sometimes advisable to 
use an L-type of valve in the gramo
phone circuit. By the use of separate 
bias as suggested alternative valves 
can be used without alteration to the 
amplifier 

The Power 
Pack 

So as to keep cost down to a low 
level, the power pack for this circuit 
only supplies 275 volts at 6o ma. and 
actually under load with a slightly 
lower H. T. drain delivers 300 volts. 

The HL valves are arranged to con
sume about 5 ma. each, so that approxi
mately 225 volts are actually applied to 
each anode. Although the resistance 
values are low, there is sufficient gain 
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fully to load the AC/P vah·es, while, a 
s,ooo-ohm resistance and 4-mfd. con
denser provide adcq uate decoupling. 
The first two vah"s are transformer 
coupled to the push-pull ACJP's by 
mens of a low-ratio Ferranti push-pull 
transformer. This ·transformer should 
have shunted across each half of the 
secondary a Joo,ooo-ohm resistance. 

As the ACfP's take approximately 18 
ma. each it was thought advisable again 
to use separate cathode bias in case of 
valve characteristic variation, and as 
it also allowed for the use of lower 
wattage resistances. 

Anode 
Stoppers 

Anode decoupling was not found 
necessary in the AC j P circuit, bet a 
wo-ohm resistance was connected in 
series with each anode lead to prevent 
oscillation. This has proved to be 
most important. Incidentally one end 
of this wo-ohm resistance should be 
connected directly to the anode ter
minal on the valve holder. 

Components for 
THE PUSH-PULL SPEECH 
AMPLIFIER POWER PACK. 

CONDENSERS, FIXED. 
2-8-mfd. type 802 (T.C.C.). 
1-4-mfd. type 812 (T.C.C.). 
CHOKES, LOW-FREQUENCY. 
2-6o-mfa (Bryan Savage). 

TRANSFORMER, MAINS. 
x-Special to specification giving 275-0-2?5 

volts 6o m/a; 2-0-2 volts 2 amps.; 2-0·2 
volts 4 amps.; 3·15-0-3.15 volts ·3 amps. 
(Bryan Savage). 

VALVE. 
1-UU3 (Ediswan). 

The approximate layout can be ob
tained from the illustration, but do not 
space the components to take up the 
whole of the bottom rack unless there is 
no possibility of anode modulation being 
needed in the future. It is very prob
able that when higher power is used 
anode modulation will be used, in which 
case room has to be left for a new high
power modulator valve. 

On the third rack a space has been 
left for the power pack for the speech 
amplifier. This is of a very simple 
type, as shown opposite, consisting of 
a special mains transformer with three 
filament windings in addition to the 
high-voltage section. Two smoothing 
chokes mounted at right angles to each 
other and by-passed by means of 2o-mfd. 

(Continued on page 54) 



JANUARY, 1937 

PREMIER SUPPLY 
THE LARGEST RADIO MAIL ORDER HOUSE 
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STORES 
IN EUROPE 

GET OUR QUOTATION FOR YOUR SHORT WAVE AND TELEVISION GEAR 
Offer the following Set Manufacturers' Brand New Surplus Goods at a Fraction of the Original Cost; all goods 
guaranteed perfect : carr. paid over S/· ; under Si· postage 6d. extra. Orders under S/· cannot he sent C.O.D. 

All Post orders to- Jubilee Works, 167, Lower Clapton Rd., London, E.S 
Callers, As Usual, to 20-22, lllGH ST., CLAPHAM, S.. W. 4 (Macaulay 2381) Phone : Amherst 4723 
And 165 & 16Sa, FLEET ST., E.C.4 (Next door to Anderton's Hotel) Central 2833 

Have you had our Giant lllustrated Catalogue and Valve List ? Send 4d. in stamps for this amazing list of Bargains. 

AMERICAN VALVES 
IHGH-GRADE TRIAD for which we are sole British 
Distributors. The following types all S;6 each : 2E5, 
6E5, 2G5, 6G5, 607, 6E7, 6B6, IA6, IC6, 2A3, 2A5, 
2A6, 2A7, 2B7, 6A4, 6A7, 6B7, 6C6, 6D6, 6F7, OOA, OIA, 
11, 12, 15, 18, 19, 20, 22, 24A, 26, 27, 30, 31, 32, 33, 34, 
35, 36, 37, 38, 39/44, 40, 41, 42, 43, 45, 46, 47, 51, 53, 55, 
56, 57, 58, 59, 71A. 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 
~~S~99, X99, 112A, IVO, 5Z3, 12Z3, 25Y5, 25Z5, 6A6, 

Also 685, High Gain T riode, will give 15 watts per 
pair in Push-Pull with only 300 anode volts, S/6 ; and the 
new Beam Tube 6L6. an amazingly versatile tube for 
transmitting and public address, 60 watts speech per pair 
in Push-Pull, with 400 anode volts, 6/6 each.· 
All the new Metal-Glass Octal Base tubes : 6N7, 6L7, 
6N6, 6A8, 6K7, 6}7, 6C5, 607. 6F5, 524, 6D5, 6B6, 6H6, 
6Z6 (at 6/6 each) 210 and 250, 8/6 each. 4-, 5-, 6- and 
7wpin U.S.A. chassis mounting valveholders, 6d. each. 
Octal Bases, 9d. each. 

EUROPA MAINS VALVES 
Famous Europa 4 v. A.C. types, H.L., L., S.G., Var.-Mu
S.G., H.F.-Pens., Var.-Mu-H.F. Pens., I, 3 and 4-watt 
A.C. directly-heated output Pentodes. Full~wave rectifiers, 
250 v. 60 m.a. A.C.1D.C. types. 20-,olt .18 amp. S.G., 
Var.-Mu-S.G., H., HL., Power, and Pentode. All4/6 each. 
Following Types. Full-wave rectifiers, 350 v. 120 m.a. 
and 500 v. 120 m.a. 2-! watt indirectly~heated Pentodes. 
Frequency Changers, Octodes and Heptodes. 

Double Diode T riodes, all 516 each. 
2! watt Directly Heated T riodes, 6/6 each. 

BATTERY VALVES. 2 volts, H.F., L.F., 2/3. Power, 
Super-Power, 2/9. S.G. Var.-Mu-S.G., 4- or 5-pin Pen
todes, H.F. Pens., Var.-Mu-H.F. Pens., 5/•. Class B, 3/6. 

PREMIER'S FAMOUS MAINS TRANSFORMERS 
PREMIER wire~end type with screened primaries. tapped 
200-250 v. Centre-tapped Filaments. Guaranteed one year. 
H.T. 8 & 9 or H.T.10 with 4 v. 4 a. C.T. and 4 v. I a. C.T., 
8/6. 250-250 v. 60 m.a., 4 v. I a., 4 v. 2 a. and 4 v. 4a., all 
C.T., 8/6. 350-350 v. 120 m.a., 4 v. I a., 4 v. 2 a. and 
4 v. 4 a., all C.T., 10/6. Any of these transformers with 
engraved panel and N.P. terminals. 1/6 extra. 500-500 v. 
150 m.a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 3-4 a., all 
C.T., 17;6; 
Super-shrouded model, 21!•. 500-500 v. 200 m.a., 5 v. 3 a., 
4 v. 2 a., 4 v. 2 a., 4 v. 3-5 a., all C.T., 2S1• (for use with 83 
or 523 rectifier, cost only 5/6 to obtain 500 v. 200 m.a. 
smoothed). 
500-500v.l50m.a.,noL.T.'s,12,'6. I,000-1,000v.l50m.a., 
no LT.'s, 19/6. 
SPECIAL OFFER. 350-350 v. 120 m.a. wire-end trans
formers with 4 v. 2 a. 4 v. 3-5 a., all C.T., 916 each. 
AUTO TRANSFORMERS, step up or down, 60 watts, 
1!6: 100 watts 10,'·· 
FILAMENT TRANSFORMERS, Tapped Primaries, 
200-250 v. All secondaries C.T. 4 v. 3 a,, 7,6; 4 v. 5 a., 
8/6; 7.5v.3a,,7,6; 6v.3a.,7,6; 2.5v.8a.,l6; 6.3,. 
3 a., 7, 6 ; 5 v. 3 a., 7 6. 
SMOOTillNG CHOKES, 25 m.a. 2,9; 40 m.a., 4/•; 
60 m.a., 5,6; 150 m.a., 10/6. 2 500 ohms, 60 m.a. Speaker 
Replacement Chokes, 5/6. 250 m.a. Chokes, 21,'·· 

GIANT MULTI-RATIO OUTPUT TRANSFORMERS. 
5 ratios-! :I, 1.5: I, 2: I, 2.5: I and 3: I, Si6 each. 
COSSOR NEON TUNING INDICATORS, 3/6 each. 
.05 MICA CONDENSERS, 500 v. working 1/· each. 
. 0015 MICA, 1,000 v. working, 1/- each. .I PAPER 
TUBULAR Condensers, 750 v. working, l, • each. 

PREMIER L.T. CHARGER KITS for A. C. mains, includ
ing Westing house Rectifiers and Tapped Mains T rans~ 
formers. 8 volts at i amp., 14_~6; 8 volts I a. 17 6; 15 
volts I a., 19/.; 15 + 15 volts I a., 3716: IS+ 15 + IS 
volts I a., 50/· ; 8 volts 2 a., 29:6. 
TELSEN ironMcored screened coils. W .349. 4/ ... each. 
Electric SOLDERING IRONS, 200-250 v. A.C./D.C., 
2/3. 
LOTUS JACKS (and Jack-switches), all types, 1/ • each. 
Lotus Plugs, 1,' • each. 

SHORT-WAVE KITS 
SHORT-WAVE KIT for !-valve receiver or adaptor, com
plete with chassis. 4 coils, 14-150 metres, condensers, circuit, 
and all parts, 1216. VALVE GIVEN FREE I DE LUXE 
MODEL, 17/6. SUPERHET CONVERTER KIT, 13/6. 
S.W. SUPERHET CONVERTER, for A.C. Mains 
Receivers, 20/-. A.C. Valve given FREE I 
2-VALVE S.W. KIT, 19/6. VALVES GIVEN FREE I 
3-VALVE S.W. KIT, S.G. Det. and Pen., 42/-. VALVES 
GIVEN FREE! 

ALL-WAVE "ALL-WORLD RANGE" 3-valve Kit 
12-2,000 metres in 4 wavebands without coil changing, 
complete kit of parts with 3 valves, S.G., H.F., S.G, det. and 
pentode (2 volts); so; •. Q.P.P. Model, 6/6 extra. 

BAND-PASS TUNING PACK, comprising set of Telsen 
3-gang iron-cored coils with switching, mounted on steel 
chassis with 3-gang condenser, illuminated disc~drive and 
~HiE folders. 25/ • the lot. All Mains or Battery circuit. 

3-VALVE BAND-PASS KIT, 200-2,000 metres. Com
plete kit of parts. including chassis, all components, valves, 
M.C. speaker and wiring diagram. Battery Model, 50/-. 
A.C. Mains Model, 70/•. 
LISSEN ALL-WAVE COILS, 12-2,000 metres, complete 
with switching and wiring diagram. 12/6. 
1936 TELSEN 3-gang iron-cored Band-Pass coils with 
integral switching, 200-2,000 metres, 12/6 set. 

lllGH-GRADE Litz-wound !.F. Transformers with dual 
ceramic trimmers. 465 kc., 5/6 each, 

PREMIER lllGH-FIDELITY P.A. AMPLIFIER KITS 

3-Watt A.C. 2-stage Amplifier for Mike or Pick-up. 
Complete Kit of Parts with 3 valves, 40/-. 
7-Watt A.C./D.C. 3-stage Amplifier. High-Gain, Push
Pull output. Complete Kit of Parts with 5 matched valves, 
£4 4s. 
10-Watt A.C. 3-stage Amplifier incorporating Phase
Inversion and Push-Pull T riodes. Enormous gain and 
straight line reproduction. Complete Kit of Parts, including 
5 matched valves, £5 Ss. 
20-Watt A.C. 3-stage Amplifier, suitable for largest dance 
hall. Employs new Giant Speech Transformer to ensure 
perfect reproduction. Complete Kit of Parts with 5 matched 
valves, £8 Ss. 

PREMIER TRANSVERSE-CURRENT 
MICROPHONE 

Reisz pattern. Large output. exceptionally fine frequency 
response with low hiss level. Frequency range, 45-7,500 
cycles, plus or minus 2DB. 30/-. 
Transformer, Si·: Table Stand 7/6; Adjustable Floor 
Stand, 22!6. 

ELECTROLYTICS. U.S.A., 4, 8 or 12 mfd. 530 v. peak, 
1;9 each. Dubilier, 4 or 8 mfd. 500 v., 3/- : SO mfd. 
50 v., 1/9; 12 mfd. 20 v. 6d,; 25 mfd. 25 v., 1/•. T.C.C. 
4 or 8 mfd. 6SO v., 4/•; 15 mfd. 50 or 100 v., 1/•; 50 mfd. 
12 v., 1/-. Paper Condensers. W. E,,250 v. working 
4 mf., 2/•; 2 m£., J,'.: I mf., 6d.; 350 v. working 4 ml., 
2/6; 2 mf., 1/6. Dubilier 500 v. working 4 mf., 4/•; 800 v. 
4 mf. 6/•. 
Wego 450 v. working, I ml., 1/•, 2 ml., 1,19, 4 mf., 3/•; 
700 v. working 2 mf., 2/•, 4 mf., 3/6. 
Dubilier Oil-filled Condensers. Complete range in 
stock up to 3,000 volts working, 

DIALS.-clarion llluminated S.W. slow-motion Dial 
with 2-in. knob, 2/•. Premier All-Wave 2-speed Dial, full 
vision straight-line, dual ratios 10-1 and 150-1. 6/6, with 
escutcheon. 
Potentiometers by well-known makers. All values up to 
I meg., 2/• ; with switch' 2;6. 

TRANSFORMERS, latest type Telsen R.G.4 (list 12/6) 
2;9. Lissen Hypemik Q.P.P. (list 12/6), 3,'6. 

OUTPUT TRANSFORMERS for Power, Pentode and 
Push-Pull, 2!6 ; Multi-Ratio, 4/6 ; Push-Pull Input 
Transformers by prominent manufacturer 4/6 each. 

ELIMINATOR KITS for A. C. mains. 120 v. 20 m.a., or 
150 v. 25 m.a., 1S/•, tapped S.G. det. and output. Complete 
kit with long~fife valve rectifier (replacement cost only 2/-). 
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PREMIER H.T. KITS, all with Westinghouse rectifiers; 
tapped transformers and adequate smoothing. All Kits 
absolutely complete. 120 v, 20 m .a., 20/• ; with ! a. L. T. 
Charger,28/•. I50v.30m.a.,25/•; withta.L.T.Charger, 
31/6. 250 v. 60 m.a., with 4 v. 3 a. C.T., 30/•. 

SHORT-WAVE COMPONENTS 
SHORT-WAVE COILS, 4- and 6-pin types, 13-26,22-47, 
41-94, 78-170 metres, 1/9 each, with circuit. Special set of 
3 S.W. Coils, 14-150 metres, 41· set, with circuit. Premier 
3-band S.W. Coil, 11-25, 19-43, 38-86 metres. Simplifies 
S.W. receiver construction, suitable any type circuit, 2/6. 
COIL FORMERS, in finest plastic material, I~ in. low-loss 
ribbed, 4- or 6-pin, 1/• each. 
SUPER CERAMIC CONDENSERS, S.L.F .. 00016, 
.000 I, 2/9 each ; double-spaced, .00005, .000025 .000015, 
3/- each. All brass with integral slow motion, .00015 
tuning, 3/9; .00015 reaction, 2/9. British Radiophone 
2-gang .00016, S/6. 
H.F. CHOKES. S.W. 10-200 metres, 9d. ; S.W. screened, 
1/6 ; standard screened 180-2,000 metres, 1/6. 
CERAMIC S.W. VALVE HOLDERS, 4-, 5- or 7-pin. 
Chassis type, 6d. : B.B. type, Bd. 
GLASS AERIAL INSULA TORS, 4d. each. 
BEEmvE STAND-OFF, 6d. each. 
SCREENED FLEX, single, 3d. yd. Twin, 4d. yd. 

METERS 
MOVJNG.ffiON Bush type milliamp meters in 2t-in. 
Bakelite Case, to read A.C. or D.C. Ranges, 10, 20, 30, 50, 
100, 150, 250 and 500 m.a., also I, 3, 5 and 10 amps., 6, 
16 volts. all S/9 each. 0-250 v., 8/6. 
MOVING COIL METERS, 0-1 m.a., 2!-in. flush Bakelite 
Case, resistance, 100 ohms, 18/6. Super model, 31-.. in. case, 
22/6. 
VOLTAGE MULTIPLIERS, anY value, 1/• each. Tapped 
milliamp shunts for 10, 50, 100 and 200 m.a., 4/• each. 
TELSEN MULTIMETERS. An extremely useful 
multi .. range meter reading A.C. and D.C. Ranges, 8 v., 
16 v., 240 v., 30 m.a. and 300 m.a., 8/6 each. 

MOVING COIL SPEAKERS 
MAGNA VOX. Mains energised. •• 154;' 7~in. cone, 
2,500 ohms 4 watts, 12/6 ; " 152,'' 9-in. cone, 2,500 ohms, 
17/6; " 152 Magna," 9-in. cone, 2,500 ohms 6 watts, 
37/6. Magnavox P.M.'s-" 254," 7-in. cone, 16/6 ; 
"252," 9-in. cone, 22/6. 
ROLA latest type P.M.'s. 18/6. KB 7 ... in. mains energised, 
I,SOO or 2,500 ohms, 7/9. GOODMANS' 8-in. mains 
energised, I ,000 ohms field, 10/6 each. 
JENSEN P .M. Speakers, 11;6. R. and A. energised Speaker, 
7!-in. diameter, 2,500 ..t"l. field. Pentode Transformer, 
strongly recommended, 11/6. 
ENERGISING UNIT for any above energised speakers, 
10/-. 
MAGNA VOX "33,'' "33 Duodes" and "66" Speak..-. 
can always be supplied from stock. 

GRAMOPHONE MOTORS 

COLLARO Gramophone Unit, consisting of A.C. motor, 
100-250 v. high-quality pick-up and volume control, 45/•; 
C_.ollaro motor only, 30/ ... ; Collaro Universal Gramophone 
Motor, 100-250 v. A.C./D.C., with high quality pick-up 
an~ volume control, 67/6 ; Collaro Universal Motor only, 
4916 ; EDISON BELL double-spring motors including 
turntable and all fittings, 15/• ; COSMOCORD Gramo. 
unit, comprising A.C. motor pick-up and volume control 
(list 55/-), 35/9 • 
COSMOCORD PICK-UPS, with tonearm and volume 
control, 10/6 each. 
PICK-UP HEADS only, 4/6 each. 
TUBULAR CONDENSERS, non-inductive, all values 
up to .5 mfd., 6d. each. 
Wire-end RESISTORS, any value, I watt, 6d. ; 4 watts, 1/•; 
8 watts, 1;6 : 15 watts, 2/ • : 25 watts, 2/6 each. 
Reliable MORSE KEYS with Morse Code engraved on 
bakelite base, 2/- each. 
Bakelite case BUZZERS, 1(6 ; W a! nut case " Loud-tone," 
2/6 each. 
Super Quality lightweight HEADPHONES, 3/9 pair. 
TELSON BINOCULAR H.F. CHOKES, Bakelite case, 
200-2,000 metres, 1/3 each. 
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Constructing the Power Pack and Amplifier 
of capacity, ensure that there is no pos
sibility of badly filtered H. T. being 
applied to the speech amplifier. 

It will be noticed that a special wind-

anode terminals can arc over to the 
chassis. 

All resistances and small condensers 
are mounted actually in the wiring and 

.................................................................................................................................................................. 

5000.0 

to,ooon 
•05 

5000.n 

ing has been supplied for heating the 
dial light, but those who already have 
a similar transformer, but without the 
6-volt winding, should connect the dial 
light across the 4-volt winding used to 
heat the filaments of the ACjHL's and 
ACJP's. 

After the power pack has been com
pletely wired and checked, test for 
maximum voltage on all windings. The 
H. T. supply should be about 320 volts 
off load, while the two 4-volt filament 
windings should read about 4.2 volts. 

The Speech 
Amplifier 

Construction of the speech ampli
fier should not present any difficulty. 
The four holes for the valve sockets can 
be drilled by means of a carpenter's 
brace and centre bit, but make sure that 
the holes are as large as possible for 
even with the low voltage used the 

too.n 

Alternative in
put sockets are 
provided for mi
crophone or 
gramophone 
use. For modu
lation purposes 
use a I II ratio 
transformer 
and for feeding 
a high power 
modulator use 
a I/I.7i ratio. 
The theoretical 
circuit is show11 

above. 

On ihe right is 
the speech am
plifier showing 
the ;nput cir
cuits and vol-

1 ?Jme controls. 

Components for 
A PUSH-PULL .SPEECH AMPLIFIER 

CONDENSERS, FIXED. 
I-.or-mfd. mica type B775 (Dubilier). 
I-.os-mfd. mica type B775 (Dubilier). 
2-4-mfd. type LCA (Dubilier). 
1-2-mfd. type LCA (Dubilier). 
2-25·mfd. 25 volt type EC4 (Bulgin). 
2-25-mfd. so volt type ECI7 (Bulgin). 
HOLDERS, VALVE. 
4-5~pin chassis type ceramic less terminals 

(Clix). 

RESISTANCE&, FIXED. 
2-.s-megohm l watt type HW3I (Bulgin). 
z-soo-ohm. type I watt WEw (Bulgin). 
2-Io,ooo-ohm type WEz (Bulgin). 
2-s,ooo-ohm type WEI (Bulgin). 
2-Ioo,ooo-ohm type HWzs (Bulgin). 
2-750-ohm type I watt (Dubilier). 
2-IOO·Ohm type I watt (Erie). 

RESISTANCES, VARIABLE. 
x-so,ooo·ohm type B (Dubilier). 
x-soo,ooo-ohm type B (Dubilier). 
SUNDRIES. 
24-6BA t-in. bolts with nuts 

(Peto·Scott). 
z--Coils of quickwyre (Bulgin). 
I-Diallight type D35 (Bulgin). 
2-Type Jz jacks (Bulgin). 
SWITCH. 
x-SI23 (Bulgin). 
TRANSFORMERS, L.F. 
I-I-1.75 type AF7CS (Ferranti). 
x-OPMI (Ferranti) or 
x-DPI7 (Varley). 

VALVES. 
z-AC/HL Met. (Mazda). 
z-AC/P (Mazda). 
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250V. 

and washers 

provided that the input circuit is care
fully spaced and kept away from heater 
wiring, there is very little possibility of 
hum being set up. The inter-valve 
transformer should be 'Yired up but not 
bolted to the chassis. Also leave the 
connecting wires to this transformer 
fairly long, for after 1 he unit has been 
completed this transformer has to be 
rotated until a position is found where 
all hum is completely eliminated. 

Both 10o,ooo-ohm resist<Jr;; are con
nected across the terminals on the 
secondary of the transformer, as 1:his 
obviates the need for anv additional 
w1nng. Bias resistors and bias shunt 
condensers in the AC /P stages are 
mounted between cathode and chassis, 
so here again wiring is k~Cpt \·en· short. 

Four leads have to be brought dcl\vn 
from the third chassis, tin> carrying 4 
volts 4 amperes for the heaters of the 
four valves, and t'vo e<lrr\·ing the high
tension supply. \Vhere the high-ten,ion 
supply 'vires pass through the chassis 
thev should be \erv can·fullv insubted 
or taped up. Make a speciitl point of 

1 bringing these !water lP;uls down to the 
1 chas,cis on the anode side of the ACfP 

valves, otherwisP there is pos,cibility of 
hum being introduced. Of course, the 
four wires from the power pack are 
twisted. 

It is advisable to check the amplifier 
on a loudspeaker before it is connected 
to the transmitter. :\s most loud
speakers are supplied with a tapped in
put transformer, the 1-1 transfor:ner 
specified can for the moment be igno:·ed. 
Connect a gramophone pick-up in cir
cuit, making quite sure that the volume 
control and microphone section is at 
minimum, otherwise there is a possi
bility of hum being set up. .\ milliam
meter connected at the point marked X 
on the theoretical circuit should read a 
steady 10 ma. for any fluctuations over 
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this shows overloading of the HL valve. 
Similar! v a milliammeter connected at 
the poir;t marked Z should read ap
proximately 36 ma., but an upward de
flection of 3 or 4 ma. is permissible. 

Do not endeavour to check the micro
phone side on the loudspeaker, for there 
is every possibility of feed-back being 
set up which is very difficult to over
come. Use a gramophone pick-up for 
checking both halves of the circuit, for 
it can be taken for granted that if the 
pick-up works satisfactorily when 
plugged into both sockets, then the re
sults will be sati;:factory with the micro
phone. 

During the tests on the actual trans
mitter it was suggested that the sup
pressor grid be connected to earth. Now 
that the speech amplitier is completed, 
the suppressor grid should be joined to 
one side of the secondary on the output 
transformer. Of course, as shown on 
page 724 of the December, 1936, issue, 
an H.F. choke is needed in this circuit 
by-passed by a .002 condenser. 

Components for 
A BEGINNER'S TRANSMITTER 

Power Amplifier Section 
CHOKES, HIGH-FREQUENCY. 
r-1022 type (Eddystone). 
2-Type roro (Eddystone. 
COILS. 
r-7·pin form type CT7 home wound (Raymart). 
z-r4·turn type 514 (Eddystone). 
CONDENSERS, FIXED. 
r-.o1 type 4421 (Dubilier). 
1-.002 type 6zo (Dubilier). 
CONDENSERS, VARIABLE. 
4-.ooor-mfd. type 979 (Eddvstone). 
DIALS. 
2-Type 1026 (Eddystone). 
HOLDERS, VALVE. 
1-7-pin baseboard mounting ceramic (B.T.S.). 
2-5-pin baseboard mounting ceramic (Fl.T.S.). 
METERS. 
2-o-so M/a type 2 in. flush mounting (Ferranti) 
PLUGS, TERMINALS, ETC. 
r-s-way terminal saddle type 997 (Eddystone). 
RESISTANCES, FIXED. 
:z-to,ooo ohm type I watt (Erie). 
r- 2,500 ohm type 3 watt (Erie). 
SUNDRIES. 
z-Stand-off insulators type ST (Raymart). 
2-12 in. lenths tin. glass tubing (Peto Scott). 
t-6o volt standard capacity H.T. battery 

(Victor) 
r-12 in. len~th 2 B.D. brass studding (Peto 

Scott). 
SWITCHES. 
2-Type S8oT (Bulgin). 
VALVES. 
z-RFP/rs (362). 

Across the secondary of this trans
former connect a r o,ooo-ohm resist
ance. 

The free side of the secondary should 
then be connected to a bias battery, after 
which the transmitter is ready for phone 
operation. 

An aerial current of at least .4 amp. 
should be obtained with the transmitter 
operated with an input of ro watts. 
\Vhen the carrier is effectively modu
lated there should be a distinct rise of 
nearly .1 of an amp. on peak speech. 

Downward modulation, that is a de
crease in aerial current instead of an 
increase, is due to either incorrect bias 
voltages on the pentodes or occasionally 

to O\'erdrive-too great an output from 
the crystal-or too tight a link coupling. 
In any case these suggestions can be 
tried and alterations made in the volt
ages applied until proper modulation is 
obtained. 

A complete circuit of the transmitter 
plus speech amplifier and power packs 
with switching is to be given in the next 
issue with the necessary modifications 
needed for anode modulation. If any 
constructor is in need of further or ad
vance information this can be supplied 
on request. Please send a stamped 
addressed envelope. 
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Eddyslone Radio Cabinels 
The problem of housi!1g the short

wave receiver or measuring apparatus
has been solved by the introduction of 
a new range of steel cabinets by Messrs. 
Stratton and Co., Ltd., of Birmingham. 

Foremost in this range is the type 
1033, which is 17 ins. wide, 9! ins. from 
back to front, and 9:! ins. high, and 
priced at 18s. 6d. A smaller cabinet 
at 12s. 6d. is St ins. wide, 9-~ ins. from 
back to front, and 9i ins. high. 

These cabinets can be inspected at 
the London showrooms, 14 Soho Street, 
\V. I. 

.. TH£R£'S A GOOD FILM AT 

TH£ CIN£MA TONIGHT. 

COMING TO S££ IT7" 

Although of course some are keener on listening than 
others, of this you may be sure-the proud 1937 Stentorian 
owner can be lured from his radio only with the greatest 
difficulty. The new Stentorian (it is new-and remarkably 
better) gives the radio artist a better chance than ever 
before; for it brings his voice or instrument alive in the 
listener's home. Yet this triumph of technique costs no 
more than its predecessors.* From 23i6 to 42/- for 
the ch1ssis (or 29/6 to 63 1

- for the Cabinet~-,f-"""'"' 
Model) brings you a new radio delight and a 
new source of pride. Ask your dealer 
-to-day. 

* Models from 39/6 are available on hire 
purchase through y< ur dealer- from 7/6 
down. 

1937 STENTORIAN 
TheNfWspeaker with theNfWrealism 
WHITELEY ELECTRICAL RADIO CO. LTD. (Vision Dept.), RADIO WORKS, MANSFIELD, NOTTS. 
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Pentodes for TransJDittin;: 
-Some Practical Hints 

I T is safe to claim that almost every 
transmitting amateur has had ex
perience with triode valves as power 

amplifiers. Quite a di!terent state of 
affairs exists with pentodes, for these 
are still a comparative novelty in this 
country. 

Many amateurs use them in exactly 
the same circuit that would be suitable 
for a triode and are disappointed at the 
unsatisfactory results. 

Whereas a triode with its low 
impedance imposes a definite load on 
the tank circuit, the pentode under 
normal working conditions hardly 
imposes any such load, with the con
sequence that if the aerial load on the 
tank circuit is removed the impedance 
rises to a high value. 

Since the valve does its best to drive 
the full wattage into this circuit, the 
effect of the high impedance is to cause 
an excessive H. F. voltage rise. In fact, 
the impedance will go on rising until 
the H. F. voltage becomes so much 
greater than the H. T. voltage that 
during the greater part of the negative 
swing the H. T. voltage is either nega
tive or too low to take current. The 
same effect to a reduced degree will 
occur if the aerial is not coupled to the 
tank circuit in a manner- that will 
produce sufficient load. 

This is a condition likely to uccur if 
the aerial has a high capacity and low 
radiation values. When the anode is 
only taking current through a small 
portion of the negative swing, the mean 
anode ,current will fall. The operator's 
natural response to this is to increase 
drive so as to bring the mean anode 
current up to its normal value. This 
results in the excess H.F. voltage in the 
tank circuit becoming even greater, and 
the proportion of time during which 
current flows less. 

The reduction in anode current due to 
the excess H. F. voltage is accompanied 
by an increase in screen current, as the 
greater part of the current that will 
othenYise go to the anode goes to the 
screen. 

With an anode load of three times the 
normal value, the peak anode current 
will be as high as ten times mean anode 
current, while the peak anode H.F. 
voltage is about twice the H. F. voltage. 

lJ nder these conditions the demand 
for emission from the valve is excessive, 
and out of proportion to that for which 
it was designed. Also the voltages in 
the circuit become sufficient to cause 
flash-over. 

Normally, pentodes do not need 
neutralising, consequently many points 
that have to be watched with un-

By J. H. EDW ARDS and H. G. COLEMAN 
neutralised circuits <:an be completely 
ignored with triodes. If, however, 
advantage is to be taken of the internal 
screen of the pentodes, it is essential 
that several points be remembered. 
First, internal valve screening only 
prevents feed-back through the valve, 
and if electrostatic or magnetic coup
ling exists externally between anode 
and grid circuit, it will still be neces
sary to neutralise. 

The previously mentioned point about 
the correct matching of the anode load 
here again becomes significant. If the 
anode load impedance is too high the 

Transmitting pen
todes need adequate 
external screening 
if th~y are to give 
maximum results. 
This is the 1J,'ei/ 
known 362 Valve 
Co.'s version of the 

RKzo. 

IS.TGRID 

2"!.0GRID 

3~0 GRID 

extra H. F. voltage produced on the 
anode and other parts of the circuit 
makes the tendencv to feed-back into 
the grid circuit ;ery much greater. 
The consequences of this are that such 
circuits become completely unstable 
although they will be perfectly stable 
with the correct load impedance. It is 
also advisable to have the grid circuit 
as heavily loaded as possible so that any 
feed-back current pas-;ing into this cir
cuit produce a minimum of voltage on 
the grid. 

Do not control drive by reducing the 
coupling to the anode of the previous 
valve--thereby removing the load from 
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the grid circuit, but to obtain the con
trol by de-tuning the grid circuit in the 
direction of increased capacity. This 
not onlv maintains the load at maxi
mum, b~t also diminishes the impedar:ce 
of the grid circuit by placing the extra 
capacity in parallel with it. 

Owing to the high efficiency of 
modern pentodes it is very important 
adequately to by-pass the H. F. current 
from the screen and suppressor grid. 
The by-pass condensers should be so 
connected that the shortest possible 
return circuit to the valve cathode is 
provided, otherwise a standing wave 
may be set up on the condenser leads, 
resulting in parasitic oscillation. 

A tri-tet circuit does not work if the 
by-pass leads are taken st;·aight to 
cathode, but they must be taken to a 
point as near as possible to the cathode 
tuner. 

Another important point is t]·_at 
whereas in the case of a triode a very 
high grid bias is req uir•"d to give 
maximum efficiency, tot ally different 
characteristics apply to pentodes. The 
main advantage of the pentode chantc
teristic is that whereas the valve is 
working under <t condition of effective 
impedance comparable with that of an 
over-biased triode, and with the high 
efficiency resulting from such high 
impedance, the positive potential on the 
accelerator grid enables considerable 
current to flow without the high drive 
which is necessary in the case of the 
over-biased triode, so that there is little 
advantage in using high bias with a 
pentode valve. 

The use of too high a bias voltage 
leads to a reduction in the time durbg 
which anode cun ent !1ows, and conse
quently there is a heavy demand on the 
valve in the form of peak emission re
quired to maintain the normal anode 
current. :\ higher drive is also required 
in these circumstances, both in respect 
of voltage and current. The screen 
current will also be increased, so that 
when all allowances are made there is 
very little gain in etl1ciency but a very 
considerable increase both in wear and 
tear on the valve, and in the proportion 
of harmonics fed into the aerial circuit. 

If a high grid bas is used in con junc
tion with too high an anode impedance, 
the two effects combine so that there is 
an increase in drive, screen current and 
valve strain. 

A good indication of the anode load 
or grid bias being incorrect is to be 
found in the following three points. 

(1) Excessive tuning dip in anode 
current. 

(Continued on page 6-1) 
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for 

CATHODE RAY TUBES 
Send 3d. to Dept., T. for a copy of" The All Metal Way, 1937," which gives full 
particulars and prices of the new J. type' Westinghouse Metal Rectifiers which have 
been designed to provide the high voltages required for the operation of Cathode-ray 
tubes. 

@) WESTINGHOUSE (~ 
j. TYPE METAL RECTIFIERS 

WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Road, King's Cross., 
London, N.l 

MERVYN 
produce a new and low priced 

amplified double 

TIME BASE 
Its very simplicity c.ommends it for all serious work. 
Only first class components are used and con
structional work is already completed ; you 

have only the simple wiring to carry out. 
By arrangement with "Television and Short Wave 
World," full details on wiring and adjustment are 

given in this issue. 
The low cost should enable everyone to build a 

reliable double time base. 

Price £4 5 0 in kit form. 
Standard valves and relays may be used and a list giving types 

are sent with every kit. 

Send your order to your dealer or direct to-

THE MERVYN SOUND 

all television requirements such as vision receivers, 
sound sets, power packs, 4,000 volt units, control panel, 

and~high voltage condenser. 

and VISION CO., LTD. 
4, HOLBORN PLACE, LONDON, W.C.l Telephone: HOLborn 7709 

Managing Director : W. J. NOBBS, F.T.S., A.M.I.R.E. 
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How to Neutralise Effectively it is probable that evea a slight change 
in the capacity of the neutralising con
denser will so far detune the plate tank 
of the doubler that the latter will no 
longer be resonant at the desired har
monic. The tolerance in this direction 
appears to be much less for a doubler 
than when using the same circuit as a 
straight amplifier. 

Neutralising is one of the most important adjustments to be made to a 
transmitter. This article explains a simple but effective method of 

finding the correct neutralising position. 

V
ARIOuS methods to effect neu
tralisation of driven amplifiers 
are used by experimenters all of 

which have varying degrees of effi
ciency. 

The method in which a looped lamp 
is coupled to the P.A. tank coil is not an 
accurate one as it ''ill be found that, 
holding the loop at one end of the plate 
coil, the glow will disappear when the 
point of neutralisation seems to have 
been reached. If the looped lamp is 
then coupled to the other end of the 
coil it will glow again. The neutralis
ing condenser must then be slightly re
adjusted to find the new point of neu
tralisation-but, move the loop back 
again to the other end and once more 
the looped lamp will glow. This is 
caused by the slight unbalance of the 
neutralising circuit due to the capacity 
of the looped lamp and hand capacity 
to ground. The correct setting of the 
neutralising condenser will be about 
midway between the two settings thus 
proving that the method is unreliable. 

The procedure recommended by 
G6BD in the April issue is to be pre
ferred, but even this method has the 
disadvantage of the difficulty in detect-

ing the minute fiicker which is present 
when neutralisation is nearly perfect. 
The best procedure-the one that is used 
mostly by experienced amateurs-is 
neutralising by means of a grid meter. 

Retuning 
Any adjustment of the neutralising 

condenser affects the tuning of the valve 
supplying excitation (buffer, frequency 
doubler or oscillator) in the direction of 
detuning. The amount of detuning de
pends on the deg1ee of coupling between 
the two stages but the effect is usually 
considerable. The canse of this is that 
the neutralising conden-;er offers a path 
to the centre tap for radio-frequency 
energy appearing in the grid circuit of 
the amplifier. To counteract this de
tuning it is imperative that the plate 
circuit of the exciting valve be re tuned 
each time the neutralisi11g condenser is 
adjusted. If this be not done the platt' 
tank of the valve may be detuned so far 
that it will no longer be resonant and 
the tank coil of the P A. will not show 
any indication of r. f. energy even 
though it be far from neutralised. This 
point is of great importance when the 
exciting valve is working <ts a doubler; 

If a D. C. milliammeter is connected 
in the grid circuit of the P.A. between 
the grid choke and the grid bias supply 
with the " plus '' terminal nearer the 
bias supply any detuning of the plate 
tank of the exciting valve is very notice
able. 

Neutralising procedure is then as fol
lows. With the high tension discon
nected from the P.A. tank coil and the 
filaments hot the exciting valve is tuned 
to resonance which will be evidenced by 
the peak reading of the grid meter (and, 
of course, the " dip " of the exciting 
valve plate meter). If the P.A. tank 
circuit is not neutralised there will be a 
kick of the needle as the P.A. tank 
condenser is tuned through the 
resonance point. Set the tank conden
ser at resonance, i.e., the lowest lead
ing of the grid meter. Then adjust the 
neutralising condenser for maximum 
possible reading on the grid meter and 
retune the plate circuit of the exciting 
Yalve. Swing the tank condenser of 
the P.A. so that it passes through reso
nance and if the grid meter still kicks 

(Continued on page 6o) 

Tungsram 
Below are listed . the only valves specified for the All-Wave 
Super het receiver, , details of which are given in this issue 

TX4 • • DDT4 • • VP4B 

only 
APP4C • • APV4 

Among these, the TX4 is particularly suitable for use in Television 
apparatus-as are Valves SP4B, APP4G and V20(7,000. 

specified 
Since the necessity for receiving lower 
wave-lengths, difficulty has been experienced 
in using the popular pentagrid (heptode) 
and octode valves, due to their reduced 
conversion gain on short waves, through 
the space charge coupling, occurring in 
such converter valves, where the signal 
input grid works in an oscillating space 
charge. The hexode and triode-hexode 
(the development of which latter was pion-

eered by Tungsram) are free from this space 
charge coupling, as their signal input grid 
works in a constant density space charge 
giving a conversion gain so independent of 
frequency that they will work as low as 
3 metres and even lower. 
A most useful feature of these valves is that 
they have the high conversion conductance 
of I ,ooo micro-ohms, under working condi
tions on short waves. 

TUNGSRAM 
MADE IN TOTTENHAM, LONDON Barium VALVES 

THE TUNGSRAM ELECTRIC LAMP WORKS (GREAT BRITAJN) L TO., 82 THEOBALDS ROAD, LONDON. TELEPHONE : HOLBORN 3 50 8 
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For Television's 
GUARANTE.E.D CATHODE 

RECEIVER 

RAY 

Transformer T.A.I. pri
mary : 4v. 50 cycles ; 
Secondary : 4v. centre
tapped I amp., 4,000v. in
sulation. Price 12/-. 
Transformer T.A.2, 200-
250, 50 cycles ; primary 
electrostatically screened 
300-0-300, 120 m/A. 4v. 
centre-tapped 2 amps. 4v. 
centre-tapped 8! amps. 
and 4v. centre-tapped 
4 amps. Price 46/·. 
Transformer 
T.A.3, 200-250, 50 
cycles ; 250-0-250, 
10 m/A. and 4v. 
centre-tapped, 2! 
amps. Price 20/·· 

vv B 

Choke T.A.4, (2 required) 
100 henrys at 30 mjA., 
D.C. resistance 2,500 ohms. 
Price 14/- each. 
Transformer T.A.S, 200-
250, 50 cycles, I,OOOv. at 
30 m/A. Price 37/6. 
Transformer T.A.6, 200-
250, 50 cycles, 4v. 8 amps., 
5v. I amp., 2v. I amp., 
I,OOOv. insulation and 2v. 
I! amps., 4,000v. insu
lation. Price 27j6. 

y 

Transformer 
T.A.7, 200-250, 50 
cycles ; 3,000v. I! 
mjA. and 2v.! amp., 
4,000v. insulation. 
Price 37/6. 

A N 

SAVAGE 
L M T E D. 

Westmorland Rd., London, N.W.9. Phone: COLindale 7131 

WITH THE 

B. T.S. ::~;~ALL -WAVE AERIAL 
IDEAL for the 
"TELEVISION" 

4v. all-wave 
SUPERHET. 

CUTS OUT NOISE AND INCREASES EFFICIENCY ON EVERY 
WAVEBAND. 

Abolish man-made static, with this amazing new AII-British Aerial Outfit. 
90 per cent. of the trouble experienced in all-wave reception is NOISE, 
which the B.T.S. Anti-Noise Aerial efficiently suppresses, vastly 
improving your radio reception on ALL wavebands. In addition 
to an aerial transformer, the outfit includes a special set transformer. fitted 
with switch for reception on All WAVEBANDS. This EXTRA component 
will improve the sensitivity and selectivity of your receiver. Suitable 

for all sets A.C. Battery 

B. T.S. are SPECIFIED sr::Nlf:;~·· and ALL WAVE-

for all the vital parts in the Sv. All
wave Superhet. 

ALL WAVE COIL UNIT 
TYPE ASC £2 17s. 6d. 

2 SCREENED I.F. TRANS-
FORMERS, TYPE ASIF 17s. Od. 

MAINS TRANSFORMER, 
TYPE ASMT 19s. 6d. 

2 RESISTANCE AND CON-
DENSER GROUP BOARDS, 

TYPE ASGB ls. Od. 

COMPLETE OUTFIT 

R\~y 25/• 
ERECT 

FROM ALL GOOD DEALERS 

OR DIRECT. 

B.T. 

Current 
0-6 m/amps. 
0-30 .. • 
0-120 " 

Voltage 
0-6 volts 
0-12 volts 
0-120 volts 
0-240 volts 
0-300 volts 
0-600 volts 

D.C. VOLTS 
o-:::. '·7s'millivolts • 
o-r 5~volts 
0-25 " 
0-100 •. 
0-250 •• 
0-500 " 

MILLIAMPS 
o..::::·. ·2:5 milliamps 
0-' l5 
0- .. '5 " 
0-100 
0-500 

A.C. VOLTS 
0- 5 volts 
o- 25 .. 
o-loo .. 
o-250 .. 
o-5oo .. 

RESISTANCE 
0- 20,000 ohms 
0-100,000 " 
0-500,000 .. 
0- 2 megohms 
0-5 
0-10 
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All receivers develop faults and 
the reception you get is conse
quently impaired. You need 
an AvoMinor-for then any 
and every defect can be speed
ily traced. 

Mind you, it is essential to 
have an accurate testing meter! 
The two AvoMinors are com
bination meters of high accur
acy. Each model covers a wide 
field of measurement in cur
rent, voltage and resistance, 
enabling you to make every 
test to valves, circuits, com
ponents, batteries and power 
units. 

Remember-it's accuracy that 
matters ! For providing ac
curate X testing facilities the 
AvoMinors are unrivalled. 

All; good radio shops supply the r: AvoMinors. 

DESCRIPTIVE PAMPHLETS 
POST FREE. 

BRITISH TELEVISION SUPPLIES, LTD. 
FARADAY HOUSE, 10, CHARING X ROAD, W.C.2 The Automatic Coil Winder&: Electrical Equipment Co., Ltd. 

Winder House, Douglas Street, London, S. W.l. Telephone : Victoria 3-« 
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(Continued from page 58) 
repeat the procedure. The aim is to 
permit of the P.A. tank condenser being 
swung through the resonant tuning 
point without causing the slightest 
movement of the grid meter. Then, 
and not till then" is perfect neutralisa
tion effected. 

If the furnishing of the grid rnete.r 
should present any difficulties there are 
two ways which might present a solu
tion of the problem. If one has a plate 
meter in the high tension lead of the 
exciting valve, transfer it to the grid 
circuit of the P.A. valve. The excit
ing valve may still be tuned with the 
meter in that position. '' Peak " and 
not " dip " will then be the indication 
of resonance and it will be found to be 
much more sensitive than in its former 
posrtlon. Alternatively a low range 
d.c. voltmeter requiring 20 to 25 milli
amperes for full scale deflection (as 
many of them do) can be used tem
porarily as a grid meter and will work 
just as accurately as an expensive r.f. 
meter. If it is not a " dead beat " in
strument, so much the better; a "flick 
meter " is just what is required in this 
position. 

A Second Method 
If the amplifier which is being neu

tralised is not the final stage of the 
transmitter (a buffer) a different method 
can be adopted. First tune all stages 

to resonance up to and including that 
to be neutralised. Disconnect the plate 
voltage of the stage w be neutralised
the final stage high tension not yet hav
ing been applied. Then, owing to the 
fact that the grid circuit of the stage 
which follows the one being neutralised 
acts as a diode vacuum voltmeter and 
so is a very sensitive indicator of R. F. 
energy, a small grid current reading 
will be obtained as long as the buffer 
stage is not neutralised. Therefore the 
neutralising condenser of the buffer 
should be adjusted until the grid cur
rent disappears entirely, but it is most 
important to remember to retune the 
exciting valve (of the stage being neu
tralised) after each movement of the 
neutralising condenser. 

Finally the neutralisation of a link 
coupled stage will be described as it 
presents problems peculiar to this type 
of coupling in that each adjustment of 
the neutralising condenser effects not 
only the tuning of plate circuit of the 
exciting valve, but also that of the grid 
circuit of the P.A. 

Again tht> plate volt::tge is discon
nected and the filaments left heated. 
Tune the plate circuit of the P.A. to a 
point known to be off resonance. With 
the coupling loop around the centre of 
the driving <;tage tank coil and the 
other loop around the centre of the P.A. 
grid coil, note the reading of the grid· 
meter. Then tune the grid circuit of 
the P.A. and the plate circuit of the 
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exciting valve for maximum reading 
of the grid meter. Tune the plat•e cir
cuit of the P.A. to a point wher·e the 
grid meter takes a pronounced dip and 
set for minimum reading of this meter. 
Adjust the neutralising condenser for 
maximum reading of the grid meter. 

For each setting of the neutrali,;ing 
condenser the plate circuit of the ex
citing valve and the grid circuit of the 
P.A. must be readjusted to bring the 
grid current back to maximum. The 
highest reading of grid current during 
this compensating adjustment is the 
point of correct neutralisation. Check 
by swinging the plate condenser through 
resonance. If the slightest flicker is 
present, neutralisation has not been 
effected and the adjustment must be re
peated with a different setting o' t be 
tap of the H. T. lead on the plate coil. 

Radio Society of Northern lrelcmd 
The Society hold their monthlY rm:et

ing on the first Wednesday of each 
month in the City of Belfast Y. M. C.A. 
Radio Club room (GI6YM), Wellir.gton 
Place, Belfast, and slow morse practice 
classes are held weekly for the benefit 
of all members. All who have attended 
these classes have made great progress. 

Information as to the activities of 
the Society may be obt,tinf'd by writing 
direct to the Honorary Secretary, 
Frank A. Robb (Radio GI6TK), 46 Vic
toria Avenut>, Sydenharn, Belfast, N. I. 

AI RP LANE. "TELEVISION,S" 
CATHODE-RAY 

GUARANTE.E.D 
RECEIVER 

3-GANG 
''BABY,, 

This condenser is of very com .. 
pact design, completely screen
ed and with ball bearing spindle. 
Very smooth and reliable in 
operation. (1305. 3-gang baby. 
Type NT.) Price 15/-. 

DRIVE. 
Large flush mounting scale with 
bold calibration. 
Escutcheon fitted with glass and 
supplied in Bronze or Chromium 
finish. 
Suitable for use with all J.B. 
condensers. (Cat. No. 2131 ). 
Dual Ratio Model (8-1 and 
100-1), price 6/6. 

BOTH COMPONENTS ARE SPECIFIED FOR THE -4-VALVE 

ALL-WAVE SUPERHET. 

JACKSON BROS. (LONDON) LTD. 
72, St. Thomas St., S.E.I. 

Telephone : Hop 1837 
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SOUND AND VISION CHASSIS (METAL) 
TO DESIGNER'S SPECIFICATION 

Price 7/6 
POWER PACK METAL PROTECTING CASE 

Price 10/· 
TIME BASE CHASSIS TO SPECIFICATION 

Price !Of-

Makers of upwards of 30,000 sets for the use of the blind. 

BURNE-JONES & CO., LTD. 
309/317. Borough High Street, LONDON, S.E.I. 

Telephone: Hop 0495. 

AUTHORITATIVE TRAINING 
Write to-day for "The Engineer's Guide to Success "-free 
-containing the widest choice of Engineering Courses in the 
world-over 200-covering all branches, including Tele· 
vision, Radio, Electrical, Mechanical Engineering, 

etc. -and showing how to be
come A.M.I.Mech.E., A.M.I.E.E., 
A.Rad.A.,A.M.I.W.T., B.Sc.(Eng.), 
etc. The T.I.G.B. guarantees training 
until successful. Mention branch, 
post or qualification that interests 
you. 
The Technological Institute of 

Great Britain, 
160, Temple Bar House, London, 

E.C.4. 
(Founded 1917. 19,000 Successes.) 
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HAPPY NEW YEAR I • 

G2NO 

LET'S 
is doing its utmost to 
from "Ties," "Socks," 
all the items below. 

HOPE I I I • • • 
tempt the "Girl Friend" away 
etc., etc. Immediate delivery of 

But order at once--even our stocks may be exhausted. 
NEW TUBES. 

ACORNS : 955, 31/- ; 954 and 956, 35j6. 
TAYLOR: T.SS, 45{-; T.200, £6 lOs. 
RK-34. The New Twin Triode, 6L6, 6L7, 7/6 each ; 26/-. 
RK-35, 45{-. 
AMPEREX HFIOO, 60/-. 
TAYLOR 866 RECTIFIER. 
McELROY SENIOR BUG KEY, 35/-. 
JOHNSON 6 in. AERIAL SPREADERS, 6d. 

MILLIAMMETERS. 
H.B. MOVING IRON FLUSH BAKELITE, 5/9 each. 
H.B. MOVING COIL FLUSH BAKELITE, 22/6 each 
UTC Class B. TRANSFORMERS-ALL TYPES IN STOCK. 
AEADYNE 2,000 VOLT WKG CONDENSERS 2 mfd.,ll/6. 
AERODYNE 50-WATT VARIOHM, 4{6. 
CENTRE TAPPED FIL RESIS; ALL VALUES, 1/-. 

SEND 2d. STAMP FOR FULL LISTS 

LITERATURE (A// Post-Paid). 
ARRL 1937 HANDBOOK, 5{3, Post-Paid. ARRL 1937 WORLD 
MAP, 6/-. ARRL " HINTS and KINKS " ; " HOW TO BE 
AN AMATEUR"; LICENCE MANUAL, 2/· each. ARRL 
CALCULATORS, 2/- and 4/- each. 

ALL-WAVE TUNERS REDUCED 

TO ... £5 10 
AMATEUR BAND ... £6 10 
TOBE 7-TUBE RECEIVER KIT 
COMPLETE ... £12 10 

TELEPHONE YOUR ORDERS TO G.2.N.O. PERSONALLY. 
Office Hours : MON.-TUES. : 9 a.m.-7.30 p.m. WED.-

FRI.-SAT.: 9 a.m.-8 p.m. THURS.: 9 a.m.-1 p.m. 
PHONE AFTER 7 for If·· 
Phone : W'TON 22886. 

G2NO OLD MILL ST., OFFICE, WOLVERHAMPTON or EVES RADIO LTD., 11 L!CHFlELD ST., WOLVERHAMPTON 

for use with radio and domestic 
electrical appliances. 

The patent pins used in all 
Clix Plug Adaptors are guaran
teed to give perfect, permanent 
contact for ever. Even with 
the roughest of use the pins 
are non-collapsible. 

5 amp. Two-p:e:e Plug 
and Acaptor 9d. 

Self-centreing : 'ns give maximum 
parallel surfa<...- spring contact as 
opposed to splayed plug, giving point 
contact only. Disconnects with 
clean instantaneous break. 

Clix Adaptor and Valveholders are 
specified for apparatus described in 
this issue. 

Radio and Electrical 

Folders, Free. 
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For High Effieieney Radio 
Frequency Output 

VALVES 
R F P Is DISSIPATION 15 WATTS 30/ 

OUTPUT 21 WATTS • 

R F P 6 0 DISSIPATION 60 WATTS£ 3 
OUTPUT 70 WATTS 

RFPI20DISSIPATION 120 WATTS£ 6 
OUTPUT ISO WATTS 

When ordering state c perating wavelengths 
We now have sorre 'ery interesting data on the best use 

of these valves, Post Free upon application. 

THE 

RADIO VALVE CO. LTD. 
324/6 Liverpool Road, 

Highbury, LONDON, N.7. 
TEL. : NORTH 1853, 
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BIRMINGHAM RADIOMART I 
SHORT-WAVE SPECIALISTS 

( GSN I) 
OFFERS THE LARGEST STOCK OF I 
HAM GEAR IN THE COUNTRY. 

Ex Stock :-NCIOO, NCIOOX. Super Pro., 
RME69, ditto fitted noise silencer, RME pre
selector, Peak, McMurdo SD, Tobe, Bliley, 
Thordarson, Gross, Taylor, Eimac, Raytheon, 
Amperex. 

RAYMART 
SHORT-WAVE 

MANUAL 
(48 PAGES) 

This: comprehensive 
Manual contains 48 pages 
of practical circuits and 
data on Short-wave Re~ 
ceivers, transmitters, 
modulators, transceivers, 
etc., including informa-
tion on transmitting 
licences, <~ class B"' " 
modulation, aerials, etc. 

Price with Cataloguef 6d. or 7!d. post free. 
RAYMART [SHORT-WAVE CATALOGUE 

Enlarged to three rtimes its previous size and 
now the largest, most interesting and valuable 
Short-wave Catalogue published but still only 
I !d. Post free. 

RADIOMART (GSNI) 
44, Holloway Head, Birmingham, I. Tel. : MID. 3254. 

OUR NEW 
CATALOGUE 
of Short-wave 
components. 24 
pages fully illus
trated. l!d. 
post free. 

PIEZO QUARTZ 
CRYSTALS 

1.7 me., 3.5 m.c .. and 7.0 me., 
Amateur Bands. 

Power Type Standard Type 
20/- post free. 15/- post free 

CRYSTAL HOLDERS:
Type A, Open Electrodes, 

4s. 6d. post free. 
Type B, Totally enclosed and 

dustproof, 8s. 6d. post free. 

THE QUARTZ CRYSTAL CO., LTD. 
63 & 71, Kln11ston Road, New Mald•n, Surrey 

T e/ephone : MALDEN 0334.' 

POTENTIOMETERS 
Control of volume should be entirely free from 
unwanted noises. In Reliance Volume Controls 
this is achieved by an exceptionally springy 
contact exerting a light but firm pressure over 
a very small area of resistance element 

Two Reliance 50,000 
ohm wire~wound Po~ 

tentiometers 4/6 each, 

SPECIFIED for the 

TEN-METRE 

RECEIVER. 

RELIANCE 
THE PRODUCT OF 

SPECIAUSED RE~EARCH 

Folder " T.S." Free 

STUDIO AND 
Among- the famous broadcasting

stars to make their debut in television 
during the month must be mentioned 
Leslie Holmes and Leslie Sarony, 
who have attained great popularity 
as the '' Tvvo Leslies '' both on the 
halls and the ordinary radio. They 
write their own song-s and have a dis
tinctive stvle which lit;;, them admir-
ably for t~levision. 

Then we sa" Anne Ziegler, the 
pretty Liverpool girl, who has en
joyed a rocket-ride to fame in ordin
ary broadcasting. Gillie Potter, the 
well-known radio comedian, ap
peared complete with Harrovian 
straw hat, blazer and bags; and 
" Hutch" (Leslie A. Hutchinson), 

Yolande Proctor wearing the mask of the " White 
La4J" in the B.B.C. television programmes. 

the popular coloured syncopated 
pianist and vocalist, came over well, 
as also did the inimitable Sophie 
Tucker. I was glad also to see that 
Tex McLeod filled a television date 
during the month. Tex is no new
comer to television, as he appeared 
several times in the 30-line pro
grammes, complete with a piece of 
special rope-he used a black rope 
for the old programmes-·" spinning 
ropes and yarns.'' 

* * * 
So far as the ptrsoanel at " Ally 

Pally " is concerned, there is not 
much to record this month. Gerald 
Cock, popular Director of Television, 
of course, is back again in harness, 
working extremely hard, and now 
appears to be much better in health. 
Productions Manager D. H. Munro 
is, to use the stock phrase, still 
'' keeping things humming.'' At the 
time of writing this, Producer 
Stephen Thomas is away on special 
leave for a few ,,·eeks producing 
" Peter Pan " at the Palladium. 

Producer Cccil Lewis is still con
centrating upon devt'loping the tech-
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nique of television talks, and I gather 
he has a number of quite remaL{able 
things up his sleeve, so to speak, for 
the near futre. He is launching out 
in the ~ew Year, I hear, \\·it!~ one 
series of particularly interesting pro
grammes to be broadca'it uncle:- the 
general title of the '' \\'orld of 
\V omen." This serie-; \\·i]) ccnsist 
of six fortnightly talks illustrating 
and explaining the activities of 
women in various professions. I 
understand the J]r:<t programme \Yill 
be in the middle of Januarv. 

Included in this new ser.ies ,,·ill be 
an illustrated talk bv \Iiss :\Iollv 
McArthur on " De~ign in th~ 
Theatre." Miss Marv Field ,,·ill 
talk on "The Secrets-of :\ature." 
Dame Laura Knight will gin' a pro
gramme of'' Pictures and Pottcrv.'' 
;l'he Motlev Sisters will also deal ,~·ith 
" Theatre- Design," while Eliz;:beth 
Denbv will discuss the homes o- the 
working classes and explain by •,vord 
and picture the best arrangements of 
\vorking-class flats and the like. This 
series evidently \Yill be attractive. 

* * * 
A not her of Cecil Lewis' s pro

g-rammes, beginning on J anuarv ;,, 
is a series of fortnightly t;dks. bv 

Cecil Len•is, H.b.C. Teletision produ.er, wl•o nil! 
be responsihlefor Jeveral important series of illus

trated telet;ision talks to fegin earl)' in Januar_;•. 

Philip Thornton. Mr. Thornton is 
well known in sound broadcasting, 
particularly for those interesting 
gramophone record programmes he 
broadcast not long ago of strange 
music picked up in unusual quar
ters of the \H)rld. His idea in these 
new television programmes, I under
stand, is to demonstrate the function 
of each section of a sympl10ny 
orchestra. I am told that he will 
treat each in:-,t runwnt in turn, des
cribing its ori~ins and tracing· its 
evolution to tlw modern coun~cr--Jart. 
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Here is an interesting it('m of news 
about this programme: It will 
be the llrst television senes to 
have a signature tun('. I hear that 
the piece selected is Peter Warlock's 
" Capriol " suite. Yet another at
tractive series of talks scheduled for 
the New Year, which should attract 
a good deal of attention, will be con
tributed bv Dr. Bcntall, who is 
Assistant Surgeon-in-Chief of the 
St. John's Ambulance Brigade. This 
" First Aid " series will comprise six 
talks dealing with casualties and acci
dents of all kinds, in the factory, 
home and on the road, and also will 
include illustrated instructions re
garding gas defence. Dr. Seth
Smith (" The Zoo Man ") is also 
booked to give his Zoo talks quite 
frequently in the New Year. 

Elise Passavant, who produced the 
mask dance " White Lady " last 
month, tells me that she has been as
sured of further television dates al
though, at the moment of writing, 
1~0 actual fixtures have been made. 

* * * 
. •\ general decision has now been 

reached that all television talks in 
future will be cut down to no longer 
than a quarter of an hour, and in 
some cases less. Producers previ
ously had a difficult task before them 
in maintaining sufficient variety in 
presenting illustrated talks when they 
had to last longer than this time. In 
tbe early weeks of the B. B. C.'s high
definition service talks often ran on 
to 25 minutes and more, but the 
general feeling now is that anything 
more than 10 or 1 ~ minutes is too 
long if interest is to' be sustained. 

Exeter and District Radio Society 

Meetings of this society's members are 
held regularly at the Y.M.C.A., High 
Street, Exeter. A number of lectures 
have been arranged, details of which 
can be obtained from the hon. secretary, 
Mr. IV. J. Ching, 9 Sivell Place, 
Heavitree, Exeter. 

The Harco Radio Club 

All readers are invited to the meetings 
of the above society held in the lounge, 
124 River Way, Greenwich, every 
Tuesday at 8 p.m. Members are learn
ing the morse code so that they may 
soon be in a position to obtain trans
mitting permits. 

A number of interesting lectures have 
been arranged, details of which can be 
obtained from the hon. secretary, C. W. 
Kemp, Esq., at the above address. 

YEAR AMAZING NEW 
BARGAINS 

OBTAINABLE ONLY FROM 

''GALPINS'' 
ELECTRICAL STORES 

75, LEE HIGH RD. LEWISHAM, S.E.13 
Terms Cash with Order or C.O.D. 

Telephone : LEE GREEN 5240. 

PERMANENT MAGNET MOVING COIL LOUD 
SPEAKERS by well-known makers, fitted in Walnut 
Cabinet with Volume Tone controL Magnificent re
production. Ideal as extension speaker to that other 
room. Price 12/6 ; Speakers without Cabinet, 10/•. 
Carriage and packing free. 
MORSE KEY AND BUZZER SETS COMPLETE· 
mounted on mahogany base and complete with terminals• 
solid brass construction. long bar key. sharp note buzzer, 
high .. grade, long-wearing contacts. An ideal present for 
the boys. Price 5/•. 
20-WATT AMPLIFIERS," Savage" Transformers and 
Chokes, "Mullard •• and •• Marconi .. Valves, complete 
set wired ready for use. believed in perfect working order, 
but not guaranteed, 220 v. A.C. mains working, £4 15s. 
Clf·~-·-
SAVAGE TRANSFORMERS, 450-0-450, 250 m/A, 
4 v. 7 a., 4 v. 4 a., 4 v. 4 a., and 4 v. 2 a., 25/•; Ditto, 
1,000-0-1,000 v., 250 m/A, 32/6. 
SAVAGE CHOKES, 40 henry, 250 m/A,'15/-. 
6'"'Kfi( CONDENSERS, I ,000 v. test, 2/6. 
REPEATER COIL Transformers, 7/6. 
ELECTRIC UGHT CHECK METERS, maker, 
"Ferranti," 1 kilowatt-hour type, 200/250 v. single 
phase, 50 cycle for subletting, etc., 6/ .. each. Post 1/-• 
MULTIPLE SWITCH, with sensitive actuating Relay, 
as new, ex. automatic phones, 4/6 each, 
VARIABLE RESISTANCES, 300 ohms ! amp., 20 
studs, small size, 12/6. 
DYNAMOS for Lighting or Charging, all shunt wound, 
fully guaranteed, ISO v. I a., 17/6; 100 v. 3 a., compound, 
30/•; 20 v. 5 a., compound, 30/•; Aero dynamos, 
12 v. 8 a., 10/•, all CF. 
CHARGING RESISTANCES or Shunt Regulators. 
Stud, switcharm type, 12/6 each, to suit your requirements. 
c:J::V. AUTOMATIC CHARGING CUT-OUTS, suit 
any voltage , 7/6 each. 
ISENTHAL VARIABLE RESISTANCE, to carry 
10 to 15 amps., htted 0 to 15 a/meter and Pilot Lamp, 
as new, 17/•. CF. 
MAINS UGHTING DIMMERS, Slider type, Worm 
and Wheel drive, I kW., 30/•; 2 kW., 42/6. 
B.T.H. VARIABLE RESISTANCES, 250 ohms, I to 
3 amps., 15/•. CF. 
ZENITH VITREOUS RESISTANCES, 3,000 ohms, 
200 m/A., 2/•; 2,000 ohms, )X: m/A., 1/•; 20 000 ohms, 
50 m/A., 1/6; 1,000 ohms, 200 m/A .. 1/3; 120 ohm, 
! amp., 1/•. Post 3d. 
EX-R.A.F. MARCONI R. VALVES, 6 v. Bright 
Emitter, suitable for small experimental transmitters, 
Morse practice, etc., If ... Post free. 
TEAK BOXES, size 10 in. by 10 in. by 10 in., covered 
with waterproof canvas, fitted carrying strap and folding 
aluminium stand, condition new and unused, suitable for 
tool boxes, mounting all test meters, portable wireless 
sets, etc., etc .• price l/9- Post 9d. 
MAGNETIC KEY, on base 3} in. by 7 in., triple contact• 
solenoid action. low voltage working, 2/6. Post 6d. 
EX-R.U ;-TRAN'sMirnR;-3.:;.Te·(;.;"';.~sl:'i~ 
case 12 by 8 by 6, short wave, approx. 10 to 50 metres, 
lOJ.. Post 1/-. 
MtJll.ARD-TfuSMITI'ING VALvES:-'f~T.4A 
and T29, 500 watt, 20/· each; Type V.T9B, 1,000 watt, 
32/6. CIF. 
EX-R.A.F. MICROPHONE TRANSFORMERS, 
various ratios. high grade 1,'6 i Ditto, without case 2. 6. 
:BRiDGE TYPE GA• "lOS., horizontal type, super 
sensitiye, f!!!)y calibr .t*'-d scale, price 7/6. Post 6d. 
BElliNG ELECl...tiC FIRES, 200/250 volts 2 kW., 
2- or 3-bar type, in good condition, 15/ •• C/F. 
EXifiE,- 2-volt, 30/60 a.h. unspillable Accumulators, 
type 3PZ3. Guaranteed sound. 2/6 each. Post 1 /..,, 
EX-R.A.F. MORSE KEYS, fully adjustable, price 2, 6. 
Post 6d. 
WESTERN ELECTRIC MICROPHONES, solid 
back tYPe, very sensitive, 2/6 each. 
SWITCHBOARD METERS, moving coil volts or 
amps, 5 in. to 7 in. dial, 12/6, state requirements. 
J\l'tn.TI.RANGE METER, moving coil, 311: in. scale 
reading,0-50 and 0-500 m/A., also 0-5 and 0-50 volts, zo,·.· 
ilrGH.VOLTAGE CONDENSERS, it mf., 2,500 v: 
test, 2/6, post 6d.; 005, 30,000 volt, oil, 15/•; I mf., 
2,000 v. working, 3/6. 
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Build the "Television" 4-VALVE 
ALL-WAVE SUPER HET 
PETO-SCOTI PILOT AUTHORS' KITS include all first 
specified parts. SEND FOR DETAILED 
PRICED LIST. Any item supplied separately. 

KIT "A" ~~:'" c.~~: £8: 18:6 
Authors' Kit ol first specified parts, including ready-drilled 
enamelled steel chassis with valveholders and back 1 5/• 
socket strip eyeletted in position, less valves, 
speaker and cabinet. DOWN 

Balance in 11 monthly payments of 16/6. 
KIT" 8."-As for Kit "A," but including 5 first specified, less 
cabinet and speaker. Cash or C.O.D. Carriage Paid, 
£12 2s., or 12 monthly payments of 22/3. 
KIT " c.u-As for Kit .. A;• but including valves and modem 
walnut finished Consolette Cabinet, less speaker. Cash or C.O.D. 
Carriage Paid. £13 7s., or 12 monthly payments of 24/6. 

£s.d. 
1 10 0 
3 3 6 

Celestion speaker, 2,500 ohms ... 
4 specified valves .. . .. . .. . .. . .. . 
Peto-Scott Modern Walnut finished Con• 

solette Cabinet (illustration on request) 
Peto-Scott ready-drilled enamelled steel 

cbaasis with valvebolders and back socket 
strip eyeletted in position ...... 

5 0 

7 6 
2 17 6 B.T.S. Coil Unit, Type ASC 

FINISHED INSTRUMENT(Peto-Scott) 
Verswn 

Complete Receiver wired and assembled with high quality 
components by our expert radio ~@.n~rs. All parts to 
" Television'' listed valves including FIR:ST SPECIFIED. 
All-Wave Coil Unit, I.F. Transformer, Mains Trans
former and 3-gang condenser. Housed Peto-Smtt Walnut 
finished consolehe cabinet with full vision \\ avelength 
calibrated tuning scale. Specified valves and speaker. 

Cash ?r c.q.D. £If • 11 • Q 
Carnage Prud. • • 

or 12/6 down and 12 monthly payments of 20/ 

lHORT·MEDIUM·lONG WAVE$ 
an qour present set at the touch of a switch! 

I 
Pa"'-J'Cd{;(; A.Cj.D.C. MAINS ~ 

PRE-SELECTOR: 
Tune in to America and the whole world on I 

short waves. Only a few 
simple connections neces.. I 
sary. NO alterations to I 
present receiver. 13 I 
to 74 metres. A turn 
of the switch by ... passes 1 
the pre-selector so that 
yror set is then available J 

~~rm:reh~=dc:S~ I 
wavelengths. FOR I 
ALL RECEIV- I 

• Ready 
, ERS, A.C .. D.C., 1 
•or OR BATIERY, I 

Use. PROVIDING 
e Wavelength and 11 MAINS SUPPLY IS I 

~c:':J!~rated P':,':::.~r. AVAilABLE. I 
e B.V.A. Valves of 9/•. I 

: ~OMPLETE UNIT with valves and cabi'!et : 

L~u,:_tr~~.:.~'!_:!_? ~:-~~ ~ ~<:_~ ~_: :.••d. I 

NEW AND DIFFERENT I 

Pac-J'cou.;. 1937 SHORT WAVE 
ADAPTOR - CONVERTER KIT 

Convert your existing 
Battery or A.C. set for 
operation on the short 
waves with this up-to-the
minute unit. No alterations 
to your set whatsoever. Two 
hours to build-a lifetime 
of world-wide entertain ... 
ment. 
No coil changing. Ready· 
Drilled steel chassis. 
Black Crystalline Ready• 
Drilled steel panel. Dual 
Ratio Slow•motion dial. 

KIT "A" ~:~;;;. c?~~: 29/6 • 
Or 2/6 down and 10 monthly 

1 payments of 3/•. 

Comprises all parts for building, with 
diagram, assembly. and operating • • 

instructions, less cabinet. 

PHO-SCOTT Co., l td. 77t~ll;.~~~d 
Telephone : C/issold 987 .> \ 6. 

West End: 62 (T.II), High Holborn, W.C.l. 
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•• Pentodes for TransmiUiog" 
(Continued from page 56) 

(2) Excessive screen current. 
(3) Too high a drive required. 

The first point is the clearest indication 
of too high an impedance in the anode 
circuit. The dip should not exceed 30 
per cent. of the total current and when 
this has been correctly adjusted any 
excessive screen current and drive 
power can be attributed to grid bias. 
With grid leak bias the grid will 
attempt to adjw;t itselff fairly near 
correct value once the anode load has 
been correctly set. 

"A 1 0-metre Acorn-valve Receiver" 
(Continued from page 50) 

\rould be useful to those who are un
familiar with the ten-metre band. \Vhen 
this band is effective the results are phe
nomenal. Between 3· 15 and 4-15 one 
Sunday afternoon thirty-two VK, 2s. \V 
and K stations were received. A num
ber of these were on telephony. The 
average signal strength was well over 
R8. 

On the following Sunday at the same 
hour the band was completely " dead." 

Another common effect is that at times 
European and semi-local stations only 
can be heard \Yhereas at other times only 
extreme nx rolls in. 

If the fir:;t test draws a blank one 
should not be discourag"?d, but try on 
another day, the 10-metre band gener
ally being of little use after 8 p.m. 

General test and line up can be done 
by using a harmonic of the transmitter 
crystal stage or the harmonic from the 
oscillating detector of another short
wave receiver. 

The 7-metre television transmission 
should be available if the location and 
antenna are at all suitable. 

BINDING CARDS AND INDEXES 
FOR 1936 

Binding cases and indexes for the 1936 
volume of "Television and Short-Wave 
World " will be available in the second 
week of January. The cases are full 
brown cloth with stiff boards lettered 
in gold. The price, including the index, 
is 2/9 post free. Indexes may be ob
tai.ned separately and the price is 6d. 
post free. Orders should be addressed
BERNARD !ONES PUBLICATIONS, LTD., 

CHANSITOR HOUSE, 
37/38 CHANCERY LANE, LONDON, W.C.2 

and should be accompanied by the remittance. 

The International Shorl-Wave Club 
Meetings of this society will in future 

be held at the new headquarters, So 
Theobalds Road, \V.C.I. There is to 
be a special opening night on January 8, 

JANUARY, 1937 

at 8 p.m., to be followed by a new 
feature. 

The sodety will meet every Friday, 
at 7 p.m., followed by a lecture at 
8.30 p.m., in the new club room, which 
is within 2-minutes of the Holborn tube 
station. 

Those who wish to join the London 
Chapter of the I.S.vV.C. should write to 
the hon. secretary, Arthur E. Bear, roo 
Adams Gardens Estate, S.E.rG. The 
charge for membership is ss. per year. 
The new club room is to be equipped 
with a short-wave transmitter and 
receiver in addition to books of reference 
on short-waves. 

Readers in the Brighton area are 
invited to the opening of the Brighton 
Chapter at the Brighton Technical 
College, on Saturday, January 23, at 
6.30 p.m. Full details can be obtained 
from the hon. secretary, at 205 Braeside 
Avenue, Brighton, G. 

Tbe Ilford and District Radio 
Society 

Those intere:o,ted in television and 
ultra-short wave experiments are invited 
to the meetings of this society, held 
every Thursday, at 8 p.rn., at St. Albans 
Church Room, Albert Road, Ilford. 
Full details can be obtained from the 
hon. secretary, at 4-+ Trelawney Road, 
Barkingside, Esst"x. 

• • •••• • •••••••••• THE 

TELEVISION SOCIETY TEST B!E RU 
Throughout the~ four week-ends in February 
amateur stations in all parts of the ... British Empire 
will be competing in the greatest'"amateur radio 
contest of the year. -

CONTEST TIME IS THE TESTING TIME 
FOR ALL NEW RECEIVERS, TRANS
MITTERS, AERIALS, AND VALVES. 

If you are not yet a member of the R.S.G.B. the 
organisation responsible for this, and many other 
National and International events, make your 
application to-day. 

THE T & R BULLETIN PROVIDES 
MEMBERS WITH UP-TO-DATE IN
FORMATION ON EVERY ASPECT OF 
SHORT WAVE RECEPTION AND 
TRANSMISSION. 

A specimen copy of the December issue of the 
"T & R Bulletin," together with the 130 page, 
Fourth Edition of "A Guide to Amateur Radio," 

will be sent Post Free to all interested 
readers on receipt of Postal Order for 
Is. 6d. 

Address all communications to :-

Secretary (Dept. S.W.) R.S.G.B., 

53, Victoria Street, London, S.W.I. 
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President : Sir AMBROSE FLEMING, M.A., D.Sc., F.R.S. 

Founded in 1927 for the furtherance of Study and Research in Television and 
allied Photo-electric Problems. 

Ordinary Fellows are elected on a Certificate of Recommendation 
signed by Two Ordinary Fellows, the Proposer certifying his personal 
knowledge of the Candidate. The Admission Fee for Fellows is hall-a
guinea, payable at the time of election, the Annual Subscription Is £1, 
payable on election, and subsequently in advance on January 1st In each 
year, but the Annual Subscription may be compounded at any time by 

the payment of Ten Guineas. 
Any person over 21. interested In Television, may be eligible for the 
Associate Membership without technical qualifications, but must give 
some evidence of interest in the subject as shall satisfy the Committee .. 
For Associate Members the Entrance Fee is 5/-, payable at the time of 
eJection, with Annual Subscription I 5/-, payable in advance on January I se 

in each year. 
Student Members.-The Council has arranged for the entrance of 
persons under the age of 21 as Student Members, with Entrance Fee 2./6 

and Annual Subscription 10/-, payable as above. 
The Ordinary Meetings are held In London on the second Wednesday 
of the month (October to May inclusive) at 7 p.m. The business of the 
meetings includes the reading and discussion of papers. A Summer 
Meetinar Is usually held, and affords Members the opportunity of in· 
spectlng laboratories, works, etc. A Research Committee and the 
preparation of An Index of Current Literature are active branche• 

of the Society's work. 

The Journal of the Television Society 
is published three times a year. All members are entitled 
to a copy ; and it is also sold to Non-Members, at an 

annual subscription of 15/- post free. 

Forms of proposal for Membership, and further information 
regarding the Society, may be obtained on application to the 
Genera/ Secretary,).). Denton, 25, Lisbume Road, Hampstead, 

London, N. W.3. 
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WE CAN SUPPLY 
All first specified parts for the 

CLASS A HIGH FIDELITY 

AMPLIFIER 
£26 Carriage Paid. Cash with order or C.O.D. 
UNIVERSAL AMPLIFIERS. 

6-8 Watts undistorted output 
£ 6 J 0 0 • ~,azl:/d. Cash with 01d., 

A.C. Double Push-Pull R.C.C. Coupled. 
AMPLIFIER. 
Undistort~d output 5-Watts. 

£ 7 5 0. ~~~·~· n:D.id. Cash with o•d., 
We can supply an equivalent for any British type of 
Valve at an appreciably lower price. These valves 
are Guaranteed for a period of 6 months from date 
of purchase and the performance to be In no way 
inferior to that of the original valve. 

Send for comprehensive List " T.S." 

CHAS. F. WARD, 
~6. Farrlngdon Street, London, E.C.4. 

Telephone : Ha/born 9703. 

Constructors Circle 
Additional Members 

A. Waters. ilfi Spring Street. Bristol, 3: 
''· R. Oscmft, 4 Hillside Avenue, Off 
Main Road, Burton J oyce; C. Alien by, 
Scarborough Road, Rillington, Malton, E. 
Y or ks ; ::\1:. Shelley, 4\J M intern Street, 
r~onrlon, N.1; J. C. Faulkner, Post Box 171. 
Calcutta, India; E. M. Knackstedt, 33 
Hungerford Road, London, N.7; Francis 
Hoss, 6 Alexandra Road, Bedford Park, 
Chiswick, W.4; A. E. Richardson, Green
ways, 430 Kingston Road, Ewell, 8urrey. 

F 0 y L E s 
BOOKSELLERS TO THE WORLD 

Stock of nearly three million new and second-
band volumes. Catalogues free on mentioninc 

yeur interests. 
119-125 Charin~ Cross Rd •• London, W .C.l. 

T<Uplum•: G'""'tl 566o(u li,..,) 

We supply the Components for the GUARANTEED 
CATHODE RAY RECEIVER. Send to us for 
Quotations and Technical advice. 

30 Line Experimental apparatus always in stock, 
Discs, Neons, Drums, etc. 

Kerr Cell Electrodes. Price tS. •· 
Complete Disc Receivers for Experimenters. 

Price 35/-. 
Test Instruments for Television Research 
Milli-volt meters, moving coil 30-0-30 Price 27,6. 
"Weston " Sector Milli-ammeters, .0-5 and 

0-150. Each 35:-. 
Nalder Wheatstone Bridge, 33,000 ohms. 

Price £5 lOs. 
Kelvin White Wheatstone Bridge, 01 to 11,000 

ohms. Price f.S Ss. 
H. E. SANDERS & CO., 4, Grays Inn Road. 

London. W.C.I. Tele.: Chancery 8778. 

INDEX TO ADVERTISERS 

Automatie Coil vVinder. .. 
Baird Television 
Belling & Lee, Ltd. 

rage 
5\l 
15 

Cover ii 
British Institute of Engineering 

r.rechno!ogy 
Hriti,;h Television Supplies, Ltd. 
Bnlgin, A. I-'., & Co., Ltd. 
Durne-.Jones 
Corpat.act Mannfadnring Co ... 
Edison Swan Electric Co., Lid. 
Eves Radio 
Fermnti. Ltd. 
l1'oyle's · 
Flnxite. Ltd. 
Galpin',; 
GoiJNal Ele~tri" Cu .. Ltd. 
G5KA 
Jackson Bros. 
r~ectro lJillx, Ltd. 
Mervyn Sound & Vision Co. 
Mullard 
Peto Scott ... 
Premier Supply Stores 
Quartz Crystal Co. 
Radio Resistor Co. 
362 Radio Valve Co. ... ... 
Hadio Soeiety of Great Britain 
Rayrnart Manufaeturing Co. ··-
Heliance 1\T annfacturing Co. -·· 
Sanders, H. E., & Co. ... ... 
Savage, Bryan ... ... ... 
Sound Sales, Ltd. ... ... 
Stratton & Co., Ltd. ... . .. 

Cover iii 
5\l 
1 

60 
Cover iii 

2 
Gl 

Cover ii 
Cover iii 
Cover ii 

tj::\ 
r11 

Cover iii 
GO 
lil 
57 

Cover iv 
63 
53 
G2 
1 

... 61 

... 64 
... 62 
... (j;l 

Cover iii 
.. . 59 
.. . 1 
... 16 

Technological Institute of Gt. Britain 60 

·rE!.!Y~JOtJ 
AND 

SHORT-WAVE WORLD 

MISCELLANEOUS 
ADVERTISEMENTS 
The charce tor advM-eell ia then 
eoiumu it t 2 words or k!:u 2/·, aad 2d tcx 
every addJtlnnal wocd. All advwti.Mmeab 
mO!Ot he accompan~d by rem.rtta.Doe. Cbequet 
and Postal Orders should be made payable to 
&-rnard JonE"S Publications Ltd., and Cl'oMed, 
and •hould reacb t bi.s office not later than the 
15th of the monrb previous to date of looue. 

JOHN SALTER of Feathers tone Buildin~s, Hol· 
born, \V.C. Pioneer, since IQZ7, of Television com
ponents, will be pleao;;ed to hear from old friendi and 
new cu~to1ners requiring up-to-date apparatus. 

REFRACTION. New Detector Theory and Circuits 
Book. Post free anywhere 1 ilcl.-D'Arcy Ford Gaudy 
Street, Exeter. ' 

PATENT AND TRADE 
MARK AGENTS 

GEE & CO. (Estab. 1905), patents and trade macks 
throughout the world I H. T P. Gee, Mem R.S.G.B. 
A.M I R.E., etc.), 5 I ·52, Chancery Lane, London' 
\\ .C.2 (2 doors from Govf"rnmer.t Patent Office.) 
'Phone: Holborn 4547 (2 lines). Handbook free. 

KINGS PATENT AGENCY LTO. (B. T. KJna, 
Patent Agent) I 46a, Queen Victoria Street, London, 
E.C.4. ADVICE, Handbook and Consultations free 
Phone City 6 I 6 r. 

"TELEVISION " 
and SHORT-WAVE WORLD" 

COUPON 
FOR FREE INQUIRY SERVICE 

Name 

Address-------------
January, 1937 

Television Society ... . .. . .. 64 
'San!, Chas. F. ... ... . .. Cover iii 
\Vest inghouse Brake & Signal Co. ... 57 
\Vhiteley Electrical Radio Co., Ltd .... 55 

The Corpatact Manufacturing Company beg lto ad vi se their numerous 

" NEW HEALTH " clients that they are specialists in the manufacture of all types of Capacity 
Operated Switch Gear, and undertake the design and manufacture of 

Electrical Mechanical equipment requiring expert staff. Specialists in 
Burglar Alarm equipment, manufactured under our own Patents. Enquiries 
invited. Advertising capacity operated switches a speciality. COnly address] : 

THE CORPATACT MANU =ACTURING COMPANY, 
IVER, BUCKS. 

Owners of the reg'stere:l Tra ie Mark" CORPATACT" 

TELEVISION. 

A NEW COURSE OF INSTRUCTION, 
We have pleasure in announcing that our new u Television ., Course 
has met with remarkable success. The enormous demand for the 
Course has shown, beyond any shadow of doubt, that it fills that long· 
felt need which we anticipated when we went to such trouble and 
expense in its preparation. 
We shall be happy to send full details of this special " Television ., 
Course on request. Particulars are also available of other Courses 
in all branches of Wireless, Television, Talking Picture Engineering, 
etc., and of the easiest way In which to prepare for the A.M.I.E.E., 
A.M.I.W.T., A.M.I.R.E., etc., Examinations. 

We teach by correspondence. and guarantee u N 0 
PASS-NO FEE." Our Technical Consultant is 

Professor A. M. Low. 
Send for full particulars to-day. Free and without obligation. 

TBI BIUTf<;B ll'fSTITUfE OF ENGINEERIMG TECHNOLOGY 
337, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, 

LONDON, W.l. 

• 

• 
iii 

The Family Health Magazine 

6d. MONTHLY 

' RADIO AMATEURS HANDBOOK. re 
s. d. i 

New 1937 edition. Now 544 pages... 5 6 
" Antenna Handbooks." Full of hot dope 2 61, 
A.R.R.L. Log Books. Is. 8d. each. 3 for 4 3 
A.R.R.L. Radio Maps of the World 5 0 
A.R.R.L. "Hints and Kinks for the Radio 

Amateur" ... 2 6 
A.R.R.L. "The Story of Amateur Radio"... 4 6 
A.R.R.L. Lightning Radio Calculators. All types 

in stock-send for full details. 

Radio Amateur Callbooks. December 
issue 

G5KA, 

All the above post free. 

41, Kinfauns Road, Goodmayes, 
Dept. "T." 

6s. 

Essex. • 
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CATHODE RAY 
Mullard have held for years a 
unique position as pioneers in the 
Radio industry. Mullard Master 
Valve reputation is upheld in 
the new field of Television by 
the Mullard Cathode Ray Tubes. 

TUBES 

TYPE E46-12 
FOR TELEVISION 
Double Electrostatic Deflection 

Sensitivity 650/v 

Maximum Anode Vol.ls 6,000 v. 

Screen 1!1", White. 

15 GNS. 
.r 

A full list of Mullard Cathode Ray '(ubes for Television 
and other purposes will be supplied upoi\ appilcalion 
and we invite trade enquiries and que~ 

Mullard Wi~eless Service Co., Ltd., Mullard House, !1!15, Tottenha• Couu'Road, London, W. t 

/ 
i 
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