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The Television enthusiast is often faced with the problem of con- 
verting his pictures from negative to positive. 

There is only one method of conveniently effecting such a change, 
and ...... it's done in a moment. 

Use a WX Westector as your detector, thus getting linear 
rectification with distortionless pictures, and just reverse the 
Westector to alter the phase at a moment's notice. Simple J. 
but effective. 

IWESTINGÑoUIE 

WESTECTORS 
Westinghouse Brake & Signal Co., Ltd., 82,jYork Road, 

King's Cross, London, N.U. 
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and keep it by you. 
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To CYCLISTS I If yaar oheels are ta and trae the SPOKES mast 
be TIED asith fase wire and SOLDERED at the ceassiags. This giees a 
rigid wheel. lt's simpIe-wth FLUXITE-bat IMPORTANT 

THE FLUXIIE GUN 
i s always ready to pot fIaaite on 
the soldering ob instantly. A 
little prescore places the right 
qoantity on the right spot and 
one charging lasts for ages 

Price 1/6. - 

ALL MECHANICS WILL 
HAVE\L- 

FLUXITE 
lT SIMPLIFIES ALL SOLDERING 

FLUXITE LTD., DRAGON WORKS, BERMONDSEY ST., S.E.t 
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-"'l Wha passesned a mechanical mind- 
He b,ilt a ma,cellaaa net- 
Withant ncarry nr fret- 

(n / Hea,edFWXITE-andnaid : Whata find!' 
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See that FLUXITE Is always by yoa-in the boone-garage-work- 
shop-wh crecer speedy soldering it needed. Used for 30 years in 
goneeent works and by leading engineers and .esanafactarers. 
Of Iront,, angers -in tins, 4d., 3d., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL-SPACE SOLDERING SET 
cotespact bat sabstantial-cotesplete with fall instractions, 7/6. 
Write for Free Book on the art of soft" sold ering and ask for 
Leaflet on CASE-HARDENING, STEEL and TEMPERING TOOLS 

with FLUXITE-Dept. TV. 
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LIST NO. SW. 21 LIST NO. SW. 50 . - 
Adoert. of A. F. 0ULGIN & CO. LTD., Abbey Road. BarkIng, Essex. . 'Phone: Grongeo-xxd 3266-3267 
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LIST NO. SW. 50 

Secen - pis Frequestlte Chassis Valse- 
holder, oith solid drues sockets, chassis 
scousting. 1/- each. 

LIST NO. S.W. 30 
Tubeeceund USW. Coils. Very loo 
loss. 5-9 m. 2/3 each. List No. SW. 
31, 8.15 o. 2/6. List No. S.W. 32. 
13-25 m. 2/9 each. 

LIST NO. S.W. 21 
Fise.pis Steatite baseboard Vulseholder, 
olth silser plated split sockets. I/óeach. 

SEND FOR 80-PAGE CATALOGUE & 
3d. ¡N STAMPS. 

Fise.pin Frequestite Chassis Valse. 
holder. olth solld-dcaon sockets, chassis 
mounting. 9d each. 

LIST NO. S.W. 50 
A coil ol 2.200 uH. for IF. tunIng In 
an adaptor ohich feeds she H.F. 
stages of a broad cast set. 2/6 each. 

LIST NO. S.W. SI 

Sesos - pin Freqaentise baseboard 
Valseholder, mith slicer plated split 
sockets. 2/3 each. 

MANUAL NO. ¡54 "M" ENCLOSING 

BULGIN 
QUALITY PRODUCTS 

TIphone: Archway 1661-2 
79a, Rochester Row, London, S.W.I 

BETTER BE SAFE THAN SORRY 
.use BULGIN and be certain!! 

lt is false economy to use indifferent components. You 
- may save a few pence here and there but you Il pay an 

enormous price for that saving . the price of poor 
performance and frequent breakdowns. 

LIST NO. j Always buy Bulgin components and be certain that you have 
SW. 42 

the best that any factory in the world can produce. 

LIST NO. 5W. 41 LIST NO. SW. 42 LIST NO. S.W. 41 

using really high quality components. 

We do not claim what some people appear tc 
that we have solved the problem on TELE: 
VISION for the amateur by the introduction 
of some new "fangled " components, we are 
quite satisfied to claim that we supply all the 
leading Television Companiesandjpeople who 
matter, in the Country, andwe are very anxious 
to add your name to a growing list of 
customer enthusiastm 

UNP.1:ALES 
SOUND SALES LIMITED 

(Contractort to the G.P.O.) 
TREMLETT GROVE WORKS 

JUNCTION ROAD, LONDON, N.19. 

\ 

contact with any battery socket. 
No amount of vibration will 
move Clix plugs. Change over 

- to Clix now and forget faulty 
contacts. Clix Master 
Plugs for H.T. and G.B. are 

supplied in Red and Black i each 
engraved or 8 assorted colours 
CLIX HEAVY DUTY A.E. CONTACTS 
Now is the time to pay special attention to 
small but important details such as the 
efìciency of your Aerial and Earth contacts. 
These Clix heavy duty plugs and spades 
allow Aerial and Earth leads to be taken 
direct to set sockets or terminals without 
any breaks or Joins the special metal to 
metal wiring device takes any insulated wire 
up to 

- 
in. overall. 3d. each 

:1 

CLIX PERFECT CONTACT COMPONENTS 
FOR TELEVISION AND RADIO APPARATUS 

LECTRO LINX LTD. 

JUNE, I95 

GET TELE-WISE 
in other words get SOUND SALES LATEST 
LISTS of Transformers, Cathode-Ray Excitor 
Units and other indispensable coriponents 
especially suitable for Television. 

We quite appreciate that Television is not here 
yet in the true commercial sense, but that is all 
the more reason why you should reduce your 
experimental expenses as much as possible by 

cL/iIDiI 
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CLIX "MASTER" 
WANDER PLUGS ]. 

Clix are the only "Master 
plugs which are non-collapsible 
and make Derfect and permanent 
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DEIflA NDS 

ACCURATE 
Even the smallest degree of distortion In tele- 

visien calle for Immediate remedy. Slight 

faulte which might pass unnoticed le radie 

become, in telenisioe, glariegi y apparent im- 

perfections. 
Mere ch an ever tan accecate teetleg meter of 

first impertaece-vital te perfect receptioe. 

The wortd.famoas D.C. 

AV0MI%on flegd. Trade Mark 

je IO accurate Instruments In one. Circuits, valses, 

tempesente, batteries and power unIts curtail be 

teecndqaicblyendeaslly. 
lnhandsomecuse,witls 

leads I eterebanceahle crocodile clips, testIng prods 

und instruction booklet. 

The 

UNIVERSAL Av0MIN0R 
DIvot 22 dlffernnt ranges of readings. Tien best 

of A.C. und D.C. meters. 3-inch scale. Total 

resi crane e 205,000 ohms. Complete with loads, 

crocodile clIps, testing prods and lnotrelen booklet 

THE AUTOMATIC COIL WINDER AND 

ELECTRICAl, EQUIPMENT CO., LTD., 

Winder House,': Douglas Street, London, S.W.I. 

Telephone Victoria 3404-7. 
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The UNIVERSAL 

ANOR 
D.C. VOLTS 

AC. VOLTS 

0- 75 milllanitt 
0- 5 nolts 

0- Svnits 
O-25 

0-25 
0.100 

0.-100 
0-250 

O-250 
0-500 

O-500 -, 
RESISTANCE 

MILLIAMPS 0- 20,000 ohms 

0- 2.5 milllamps 
0-100,000 

0- 5 
0-500.000 

0- 25 
O- 2 megohmt 

0-100 
0-S -, 

0-500 
0-IO 

- 

- £5 

sOs 
' 

v,- 

DnfnrredTorms 
nei, ed. 

AND 
SHORT-WAVE. WORLD - JUNE, 1935 

t,jk 
fuIt4raCi 

Write for full list of other c000pooests ohieh eon be sulololied forDe Luxe 

luslralediV&velP4PnceIG'6 
DF'RYTCE PhC95 

5ITE FOE VALVE 800K TO FERRANTI Litt R d W k N M h I IO E p Ag W R E 63 Q Victo S L d E C 4 

306 

L . 

Send for fully deucriPti folders post free. 

r1WC 
LICT 

SPECIFIED OMPONEÌTS, 
FOR 

DE LUXE CATHODE-RAY VIEWER 
I-BRYCE Special Astatic Mains Transformer 

MODEL T2000. PRICE 50/- 
l-H.T. Smoothing Choke 100 HY IO M.A. 

MODEL 1100 PRICE 15/- 
I-L.T. Smoothing Choke I HY 1.3 amps. 

MODEL 1.113. PRICE 16/6 

PEAK GUARANTEED CONDENSERS 
l-8 mfd. 200v. Elec. TYPE C.W. PRICE 3/3 

l-50 mfd. 00v. Elec. TYPE D.49. PRICE 6/3 

2-I mfd. 500v. Paper Condensers TYPE C.B.S. 
PRICE 2/4 EACH 

mfd. 500v. Paper Condensers TYPE C.B.5. 
PRICE 1/9 I-0I mfd. 500v. Paper Condensers TYPE C.B.5. 
PRICE 1/9 
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 "Television afid Short-wave World" is regis- II i - - - 

tered at the General Post Office, London, for 
I An Interesting Announcement appears on page 330 I trañsmissTon w Canada and Newfoundland 

II I_______________________________________________________________________________ by Magazine Post. 
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part of the world-3 months, 3/6; 
6 months, 6/g; 12 months, 13/6. 

Published Monthly-x/- net. 
(Last Wednesday in every month for 

following month). 
Contributions are invited and will be 
promptly considered. Correspondence 
should be addressed according to its 
nature, to the Editor, the Advertisement 
Manager, or the Publisher, 'Tele- 
vision and Short-wave World, Chansitor 
House, Chancery Lane, London,. W.C.a. 

IMPOR TAN T 

There is another matter which should receive the immediate attention 
of the Committee, and this is the desirability of providing with as little 
delay as possible some test transmissions. Up to the present the only 
transmissions which have served any useful purpose to experimenters have 
been those put out from the Crystal Palace by the Baird Co., for their own 
reseárch work. Arrangements should be made whereby either the com- 
panies which are to be responsible for the transmission systems, or the 
B.B.C., put out test transmissions at stated times. There is a definite 
feeling that there are retarding influences at work and that the recommenda- 
tions in the Postmaser-General's Report are not being developed any too 
quickly. 

SHORT-WAVE WORLD 
Proprietors 

BERNAPD Joass PUBLICATIONS, Lrn 
Editor-in-Chief: 

BERNABD E. JONES. 
Editor 

H. CORBISHLEY. 
Editorial, Advertising and Publishing 

Offices: 
Chansitor House, 38, Chancery Lane, 

Loñdon, W.C.2. 
Telephones : Holborn 6158, 6159 
Telegrams : Beejapee, Hoib., London. 
Subscription Rates: Post paid to any 

transmitter is an answer to the questions in the above reference. For want 
of this information the television trade is at a standstill. Immediately this 
information becomes available manufacturers can get right down to the 
problem of receiver design; under present conditions they are aware that 
añy efforts which they might make will in all probability be labour wasted. 
If a high-definition service is to be available any time this year the need 
for this information is vitally urgent. We do not know whether the 
Advisory Committee proposes to make available technical data regarding 
the construction of receivers; we assunse not, for this information doubtless 
is the property of the concerns which will be responsible for the trans- 
issions, but if any information of this nature is to be made public then 
it should be given without further delay. 

Short-wave Radio World 337 II lines per picture, the number of pictures transmitted per second, and the 
A Continuous Film 30-line Transmittei 

II nature of the synchronising signals.". Picking up High-definition Signals 341 
The Cossor High-vacuum C.R. Tube 

J 

I Now although the Advisory Committee was formed within a few hours 
A Q.R.P. 5-metre Portable Rig 344 
Studio and Screen of the publication of the Report, four months have passed and up to the 
Calibrating the Oscillator Tone Source IJ time of going to press with this issue of TELEVISION AND SHORT-WAVE 
Correspondence .............. 349 I WORLD, itO announcement giving any information beyond that the Advisory 
Latest Television Developments 

' 
Ii Refinements foi the Junior 30-line 

............................... 

Committee is meeting at certain times has been made. Various Statements 
Receiver M have appeared in the daily Press to the effect that the Site of the first 

Heard on the Short Waves . . .. 355 II television station has been decided upon, but inquiries which we have made 
Effect of Movement on Definition 357 

II have proved these statements to be niere supposition or shrewd guesses No 
The 6o-Iine French Transmissions 

II official information on the matter has been issued. 

What is more important than the knowledge of the position of the first TELEVISION . 

II 

AND . j 
II 
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nical data governing all television transmissions., such as the number of 

i- 

and SHORT-WAVE WOPLD«i 

No. 88 VOL. VIII - 
JUNE, 1935. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


available. Results were fair but the placed on the market by the Major means of experiment for those who 
j - reproduced picture (lid not contain Radiovision Co., io St. Christopher's find the present transmissions made- 

the detail that was in the original. Place, London, Wi. Up to the pre- quate, or owing to their situation 
'L. The reason for this was that it was pent lantern slide subjects have been have difficulty in making use of them. 
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useful work could be done with some 
ready means of producing an artifi- 
cial television signal in a simple 
manner. 

r Credit for the idea of recording tele- 
vision must go to J. L. Baird as he 
vas the first to suggest its possibili- 

ties, and he also coined the word 
phonovision." Records of trans- 

missions were actually made in the 
Baird laboratories with the somewhat 
crude apparatus which was then 

It appears then that at the present 
time it is only practicable to make use 
of the ordinary type of record in con- 
junction with a pick-up and be con- 
tent with imperfect reproduction of a 
picture containing a fair amount of 
detail, or to make a record of a fairly 
simple subject with the knowledge 
that it will be possible to reproduce 
this with a very good degree of accu- 
racy. Records of this last-mentioned 
type are now available, having been 

Most ordinary wireless receivers or 
amplifiers can be used for providing 
the modulation when reproducing 
from records, and, of course, the 
same requirements obtain in the way 
of high-tension that apply to ordin- 
ary television reception. It is not 
claimed that record reproduction has 
much entertainment value, for, as 
was mentioned earlier, better results 
are obtainable more simply by other 
methods, but the system provides 

simple type of apparatus no doubt 
better results would be obtained. 

The ability to reproduce a picture 
from a record by television methods 
may, however, be regarded as valu- 
able from another point of view; it 
provides a ready means of experiment 
available at any time and any place. 
True, there are certain limitations im- 
posed by the method of recording, 
but even with these a good deal of 

means employed would hardly be 
worth while the results obtained. 
Suggestions have also been made for 
the use of paper tape, instead of film, 
with the idea of cheapening the ac- 
tual record. Experiments that have 
been made show that this is feasible, 
but it does not do away with the dis- 
advantage of the necessity of using 
somewhat costly and intricate appa- 
ratus for reproduction. 

way. It is also noticeable that it is 
much easier to resolve the picture in 
the case of the recorded image than 
it is when a television transmission 
is being received, in fact there is prac- 
tically no difficulty in obtaining the' 
picture on the television receiver 
screen. 

Another interesting feature in con- 
nection with record reproduction 
is that positive or negative pictures 
can be obtained at will, simply by 
changing over the pick-up leads. 

variations at any future time. Obvi- 
ously the results obtained by such a 
process can more easily be carried out 
by other methods, as for instance the 
film in the case of moving pictures or 
the lantern slide in the case of 

stills," and even with the most 

quency range can be recorded. Cost, 
however, is one objection to this, and, 
in addition, there is the fact that spe- 
cial reproducing apparatus employ- 
ing a photo-electric cell would have 
to be used for reconverting the re- 
cordings on the' film; therefore the 

Aniplifier 

Motor 

Pik-up 

I 

synchronising signal has been in- 
cluded so that synchronism can be 
attained by use of the usual gear, or 
by simple hand control; in cases 
where a synchronous motor is em- 

ployed for the gramophone an eight- 
tooth wheel fitted on the shaft of the 
scanning motor will provide perfect 
synchronism. 

Some 
Curious Effects 

The scheme for re- 

producing the re- The records are the standard IO-in. 
corded picture ¿t type and the recording has been done 
qui/e simple, merely 

the at 78 revolutions per minute. Imper- 
necessitating 
floe of any type of fect synchronism results in the pic- 
scanner and an tures slipping frame by frame rather 
amplifier or psire- quickly, but it is easier to correct 

less set. them than in the case of an actual 
television transmission; as the frames 
slip the picture moves to one side or 
the other, becoming split in the usual 

An article explaining the present possibilities, of visual 
recording and its value for experimntal purposes. 

THE idea ot recording television 
pictures has always been in- 
triguing, though it may not be 

apparent that the scheme has any 
commercial use. Actually, of course, 
it means turning light into mechani- 
cal vibration and then reconverting 
these into properly disposed light 

found impossible to record the com- 
paratively high frequencies that are 
present in even a thirty-line television 
picture. Since that time other ex- 
perimenters have worked on the idea, 
and in one case film has been used 
with a greater measure of success, 
for with film a much greater fre- 

used for the recordings and the pic- 

tures therefore are stills." As 
there are no very high frequencies 
required in their reproduction excel- 
lent results are obtainable with ordin- 
ary television apparatus such as the 
disc and the mirror-drum. 

A feature of these records is that a 

iEYI1C)i'I 
AND 
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Pia,; of the layout of/he HT. and L.T. unit. 
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The baseboard for the tube and scanning circuit is 
cut frowóod to the dimensions shown. The 

a baseboard carried on battens inside the cabinet. 
Enough room is left at the end above the tube to accom- 
modate one of the receivers, the other being mounted on 

k 

I z I i H H H] I I 

I a I 

F I © I 

cosDENsrRs 

L ,i ® ® or1DEM5,,J'i5 

BLY__ 
VAOItiOLD ruar RECTIFICR 

oo] ______ 

Looking at the front of the cabinet the controls are: j 
Focusing. 
Modulation and synchronising (above), 
Intensity (below) 
Scanning speed. 

The modulation and synchronising controls are two 
separate potentiometers ingeniously arranged" on a 
common spindle with independent adjustment. At the 
back of the baseboard is mounted a bracket with length 
controls for the travel of the beam in both planes. The 
centring of the picture on the screen is done by means 
of the two knobs on the tube panel at 'the side of the 
cabinet. Once adjusted these need not be touched 
until a radical alteration is made in the circuit. 

The components have been packéd in as closely and 
neatly as possible and it is advisable to try the position 
of the final layout before wiring in order to make sure 
that nothing will interfere witb'the insertion of the tube 
or the baseboard in the cabinet. When assembly is 
carried out without the actual tube in position one is 
apt to overlook the root taken up, and a condenser 
may be pushed over too far. 

Baseboard 

A hinged door at the side of the cabinet holds a 
mirror on its inner surface and by adjusting the angle 
of the mirror the image is clearly visible to observers 
sitting in the front. The cabinet is a standard radio- 
gram type supplied by Peto Scott, Ltd., altered as will 
be described. 

If direct vision is required the cabinet can be turned 
through a right angle and the door swung back to ex- 
pose the tube screen. The direction of scan is altered 
at the same time by a changeover switch so that the 
image will be scanned the right way. 

The tube and the time-base circuit are mounted on 

The arrangement a/lows of the image being nerved in a mirror al the side of 
the cabinet or directly. as may be preferred. 

the floor of the cabinet; The loudspeaker is behind 
the grille shown. 

Controls - 

As far as possible the controls have been arranged 
so that final adjustments can be carried out with the 
apparatus assembled in the cabintt. When the system 
of television is changed to 240 lines the baseboard is 
removed, a few alterations carried out, and the whole 
replaced ready for the higher definition. 

VIEWER 
This article commences the actual construction of th e 

cathode-ray receiver of which brief details were given la st 
month. It has been dèsigned so that it can be used for the 
present thirty-line transmissions and be adapted with very 
little trouble for the high-definition service when this comes r 

into operation. The receiver is thoroughly up to date, 
entirely self-contained, and makes use of the new high- 

vacuum tube. 

FROM the photograph which appears on this pagef 
readers will be able o judge of the neat and busi- 
ness-like appearance of the cabinet of the De 

Luxe " viewer. The difficulty of accommodating a 
long tube in a cabinet of normal dimensions has been 
mentioned before, and it will be seen how the problem 
has been solved by the arrangement of the tube across 
the cabinet. 

JUNE, 1935 

THE "DE LUXE" 
CATHODE-RAY 
TELEVISÌON 
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use of at times to produce a close-up effect in the pic- 
ture. If the overall HT, voltage applied to the tube 
circuit is reduced the focus will not be altered, but the 
sensitivity will be increased. A normal size picture 
will thus be expanded to occupy more than the screen 
diameter, giving the effect of bringing the face nearer. 

In the design the extra resistance for reducing the 
tube voltage has not beén included for the sake of 
economy, but this point can be remembered and 

310 

Dimensioned details of baseboard. 

COMPONENTS FOR TI-lE EXCITER UNIT. 
'DE LUXE" CATHODE RAY VIEWER. 

Ferranti Screening Box No. i. 

2000v. HT. transformer No. T2000 (Andrew Bryce & Co.). 
I ¡.0-Henry choke, type T113 (Andrew Bryce & Co.). 
s too-Henry choke, type Ttoo (Andrew Bryce & Co.). 
2 2000-mfd. type 501 condensers (T.C.C.) 
2 4-mfd. type 131 condensers (T.C.C.) 
t Single fuse holder and fuse (Belling-Lee). 
I 4-pifl valveholder (Bulgin). 
I 3 meg rresistance (Erie). 

provided with an ample margin to take account of the 
reduction in sensitivity as the accelerator voltage is 
increased. 

The sensitivity of the tube is inversely proportional 
to the accelerator potential, and this fact can be made 

as far as possible, but it must be remembered that this 
value of resistanco takes an appreciable time to dis- 
charge the condenser, and at the expiry of io seconds 

r so the voltage is still over i,000. 

H.T. 

Supply 

The use of a large. cathode-ray tube in the viewer 
brings up again the question of high-voltage supply. 
For the best results on high-vacuum tubes at least 
2,000 volts are required on the second accelerator, and 
the larger screen requires a correspondingly higher 
deflector-plate potential to produce the scan. The sen- 
sitivity of the high-vaëuum tube is less than that of the 
gas-focused type, although itt other advantages far 
outweigh this point. Nevertheless, this reduced sensi- 
tivity means that a high charging potential must be 

bly. Faults in the wiring or assembly may have disas- 
trous results in the case of cathode-ray circuits, and 
there is the disadvantage that one cannot explore inside 
the set with a finger when it is in operation. 

When testing the circuits for the first time the great- 
est care must be taken to avoid touching any live part. 
Condensers in particular hold their charge for a long 
period after switching off, and if they are discharged 
by the usual expedient of holding a screwdriver across 
the terminals the handle should be insulated, or worse 
results will follow than if they were left alone to dis- 
charge. 

The condensers in the H.T. circuit are fitted with a 
3-megoh m discharging resistance to prevent accidents 

without the potentiometer spindles fouling the front 
paneL The panel for the tube is fitted in after the 
baseboard is in place, and should be checked to see 
that it fits snugly against the uprights of the cabinet. 
The dimensions for the tube hole and those for the 
potentiometers are given in the drawing. 

.0 

4 
I 

lIe! - 

This photograph shows the assembly of the HT. and L T. tini 

it is economical to iriake it serve the double purpose of 
supplying the scanning circuit as well, and accordingly 
this has been arranged. 

The scanning circuit is an adaptation and improve- 
ment of the resistance-condenser circuit described pre- 
viously in this journal. The use of high voltage re- 

quires the best quality of compon- 
ents, and constructors are warr.ed 
not to depart from the types and 
values specified unless they are 
experienced enough to know the 
variation permissible. 

Qeneral . - 

Layout 

The criticism is often levelled at 
serial '' constructional articles 

that the constructional work is un- 
duly prolonged and the thread of 
the plan, is sometimes lost. With 
constructional work on high-volt- 
age circuits it is of advantage to 
proceed gradually as it is essential 

i thoroughly to test every part of 
the circuit before the final assem- 

AND 
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recesses at the corners are to enable the baseboard to allowance can be made for a. stunt " if desired. 
be fitted on the battens from the top of the cabinet Since the high voltage has to be provided for the tube 
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nectécl between the transformer and the anode terminal 
of the valve socket. This is seen in the photograph, 
Fig. 3. The transformer itself must be screwed down 
with the H.T. winding nearest to the valve socket. 
Before screwing it down examine it carefully to see 
that all the terminals are tight and that no leads have 
become displaced in transit. Fig. 3 shows the wiring, 
which is quite simple and does not need a detailed print. 
It is advisable to solder every connection and soldering 
tags should therefore be clamped under the terminals 
of the component before they are screwed down. 

The remaining leads are in the air and are well clear 
of each other, so there is not much risk of a break- 
down. When in doubt use two thicknesses of systo- 
flex, one fitting over the other. No. z8 gauge wire is 
better than 20 gauge as it is more rigid and holds in 
position unsupported. 

When the unit is completed, the mains leads should 
be connected and the rectifying valve put into the 
socket. Stand well clear of the unit and switch on. 
The rectifier should give a preliminary flash and then 

(Continued on next page.) 

The rectifying valve for the HT. is an Ediswan (3) The 3-megohm discharge-resistance, which is 
M.U.2, which is inserted in an ordinary four-pin connected across the smoothing condenser must not 
socket. As an additional safety device a fuse is con- touch the metal case. 

I 

f 

i 

ti'4 

L2 
1 

e, 

Left: Tnbe pant/with 
two holes for potentio- 
meters. The details of 
these bn/cs are show,, iy 
the sketch D, and C 
shows the block for 
mounting the tube 

socket. 

Right : Mount/or rec- 
tifier. 

the metal case and the H .T. smoothing corn- A p/an view shooing the arrajeni of the components of the H.T. and LT. emit. 
ponents. 

As an additional precaution the metal-rectifier itself 
is mounted clear of the baseboard on a paxolin or 
ebonite shelf. This can be cut from a piece of scrap 
sheet in. thick and mounted on four ebonite pillars to 
clear the baseboard. The sketch below shows a 
suitable arrangement. The rectifier is held by a nut 
screwed on the centre rod, which is passed through a 
2 BA. clearing hole in the paxolin. 'When the rectifier 
is mounted it should be turned so that the A.C. input 
terminals are nearest to the transformer. 

remember that systoflex is not intended to withstand 
2,000 volts, so don't let any wires cross without any air 
space in between. 'l'he following points in the wiring 
require particular care and must be inspected before 
the job is considered complete: 

(i) The two output leads to the HT. smoothing con- 
denser must be quite clear of the metal rectifier and of 
the leads from it to its own smoothing condensers. 

(2) The .C. leads to the rectifier must be clear and 
well insulated from the H.T. leads to the condensers. 

but it is better to commence the construction with a 
clear idea of the possibilities of damage and 
shock from careless handling. 

To protect everything as far as possible the 
H.T. unit is enclosed in a Ferranti screening 
box, which has a safety switch and fuses incor- 
porated in the lid. The components are 
screwed on to a baseboard of 5-ply measuring 
ii ins, by 9 ins., which will easily slip in 
the box. 

A drawing shows the layout of the compo- 
nent and the marking out should be done care- 
fully as there is only just enough room for all 
the parts on the baseboard. 

Exciter 

Unit 

The cathode of the tube is supplied from an 
L.T. metal-rectifier and smoothed by a i-henry 
choke and two 2,000-mfd. condensers. 

The cathode is 2000 volts "live " to the 
HT. connections, so the components must be 
spaced carefully and the leads kept clear of 

Do not use cheap systofiex-it may catch fire I And 

h 

AND 
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These warnings may seem unnecessarily stressed, %%7 ire 
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by facsimile, instead of by the spell- (Ieterm,necl: limited to 25 miles, says this corre- 
ing out of words, and almost every (i) The construction of the first spondent. 
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of the Radio Corporation of America. 
Progress in facsimile transmis- 

sion," the R.C.A. report states defi- 

nitely, has reached a stage where 
coinniunication by the square inch, 
instead of the traditional Morse code 
methods of dots and dashes on a word 
basis, has been achieved and demon- 
strated on an experimental basis. 
This development promises new 
point-to-point communication ser- 
vices, and new broadcast services to 
the home, of pictures, printed matter 
and other 'dsual material." 

Messages can now be transmitted 

Suggested £200,000 Scheme 

ACCORDING to the New York 
correspondent of the Daily Tele- 
graph the United States is 

about to start television tests on a 
large scale.- 

At the annual meeting on May 7, 
of the Radio Corporation, Mr. David 
Sarnoff, the president, told stock- 
holders that his company had de- 
cided to spend £200,000 to take 
televisioi out of the laboratory." 

A three-point programme has been 

programmes. 
The experiments are expected to 

take at least i months, and the 
New York headquarters will prob- 
ably be the iooth floor of the Empire 
State Building, where an experimen- 
tal transmitter has already been in 
use for several years past. 

Visual programmes will at first 
only be available in thickly-populated 
cities, where a single transmitter 
erected on some high point can serve 
a comparatively large number of 

lookers." Ultra-short waves will 
be used in the tests, with a rance 

Three 4-volt for the scanning Circuit valves, H.T. 

Facsimile Transmission 

VERY substantial progress has 
been made in the last year in 
high-speed radio facsimile. 

The ultimate possibility of trans- 
mitting entire pages of hand written 
or typewritten letters by radio fac- 

simile is discussed in the 1935 report 

kind of specialised communication 
can be flashed through the air and put 
in the recipient's hands in exactly the 
same form in which it left the trans- 
mitting office. 

Television Tests in U.S.A. 

(To be conli,iued.) 

modern television plant in the 
United States. 

(ii)The manufacture of a limited 
number of television sets to be 
place at strategic places. 

(iii) The development of a pro- 
gramme service with the necessary 
studio technique to determine the 
most acceptable form of television 

fit the baseboard in the box. The board will be heavy 
and difficult to fit in owing to the safety switch in the 
front of the box, so the best plan is to lay both the 
box and the baseboard on their sides and fit them in 
that way. Or a ioop of tape can be passed round the 
baseboard to serve as a carrying strap. 

Connecting - 

Leads 

Five pairs of connecting leads will be required from 
the unit: 

RectiJier 

Since the design of the exciter unit was completed 
we understand that the Ediswan Co. have modified the 
construction of their M.U.2 rectifier, and the anode 
connection is now at the top of the bulb. This will, of 
course, make no difference Io the layout of the valve- 
holder, but a flexible lead will be taken from one end 
of the 2,000-volt transformer to the cap on the valve 
instead of to the anode terminal on the valveholder. 
At the same time this removes the necessity for high 
insulation valve-holders and a standaTd 4-pin holder 
may be used on the baseboard. 

j,000 volts applied to i megohm will give i mA. so 
the series-resistance should be 2 megohms for a full- 
scale reading of 2,000. 

Remove the fusebolder from the fuse on the base- 
board (thus cutting off the H.T. supply to the, valve) 
and then test the LT. rectified supply with a low-read- 
ing voltmeter across the second smoothing condenser. 

If everything is in order, leave the unit switched on 
for a short time with both H.T. and L.T. in order to 
make sure that no accidental contacts develop which 
may cause trouble later. Then remove the valve and 

be obtained from the motor dealers. A similar length 
of cable is used for the L.T. connections, which are 
made from the terminals of the 2,000-mfd. condensers 
nearest the transformer. The cables are then brought 
out through the holes in the side of the box. 

The mains leads are then connected to the safety 
switch and the lid closed. The unit is once more 
switched on to see that everything is all right and then 
left for the remainder of the construction to be pro- 
ceeded with. 

A New 

H.T. sid with an insulated screwdriver. The violence 
of the spark will probably alarm the experimenter who 
is unused to high voltages, but it will demonstrate that 
the H.T. is being applied to, the circuit and that every- 
thing is in order. 

A quieter and more certain way is to use an electrO- 
static voltmeter. If a milliammeter is handy it can be 
converted to indicate HT, volts by adding several 
megohms in series. One reading from o-z mA. is best 
-a higher range meter will impose too much of a load 
on the transformer and give a wrong reading. 

The three 4-volt leads can be ordinary flexible lighting 
leads cut to a length of about 2 ft. These are con- 
nected to the terminals on the transformer just before 
the baseboard is put in the box. At the same time a 
pair of leads are connected to the correct mains tap- 
pings, since they will be inaccessible when the base- 
board is lowered to the bottom of the box. 

The H.T. lead is left till the base is in position, and 
is connected to the outermost terminais of the FI.T. 
condenser pair. 

Ignition cable is the best for this purpose and can 

'tL/Ith'J 
SHORT- WORLD JUNE, 1935 

settle down to a slight blue glow. Switch off and then lead for the tube and scanning circuit, LT: lead foi 
cautiously short-circuit the condenser terminals on the the cathode. 
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picture to .chqft. mechanical re- 

ceivers, the cathode-ray tube holds best on a blank 
screen, and with single full-length figure a close second. 
In both receivers close-ups are the most difficult. 
Now the effect of different subjects on the synchronis- 
ing is rìot the fault of either type of receivers, but in 
general the system of synchronising at present used on 
the broadcast television signal. To go into the whys 
and wherefores of this, however, is not the purpose of 
this article. Readers who are interested should refer 
to the article which appeared in the November, '934, 
issue. 

In that article it was. pointed out that the picture- 
signal itself produced spurious synchronising pulses, 
which either cancelled or took control over the proper 
signals. This effect can often be seen on a close-up 
picture in which the artist makes use of the hands. 
If they are near the bottom of the picture, it will have 
the effect on a cathode-iay receiver of tripping the line 
time-base for too long a period, with the result that 
the image, above the hand, appears displaced some- 
what, as shown in Fig. i. Further distortion may 
develop if any strong signal is produced along the 29th, 
30th, ist and 2nd lines, which affects the picture time- 
base. Little can be done in the matter by those who 
live outside the London area who must depend on the 
broadcast signal to improve matters, but those who 
have available the same A.C. mains as those which 
control the B.B.C. transmitter, have a tecond channel, 
so to speak, to synchronise on. 

own pole-pieces, and if we drive such a wheelat 12.5 
revolutions per second ve shall get the necessary 375 
impulses. Such a method was adopted by the writer. 
Figs. 3 and 4 show general views of the apparatus. 
It consists of a Baird synchroniser as was fitted on that 
company's early disc receivers, driven by a synchron- 
ous motor. This motor is made from a Mervyn eight- 
toothed synchronising wheel as the rotor, driven by a 

a 

\, 

Fig. 3 .-Vje,s i-bowing driving motor. China eonvecto,.r are seed i,,j-tead of 
terminals. 

cal scanners will 
disappear. 

Those who 
have used the 
c a t h o d e-r a y 
tube, however, 
have found, 
among many 
other things, 
that synchron- 
isation is just as 
difficult, a n d 
with the added 
difficulty of syn- 
chronising i n 
both directions, 
vertical a n d 
horizontal o r 
line and picture. 

ri One also quickly 
Fig. i-This faked photograph shows how realises that, as 
a bright object will calice a portion of the in the case of 

A frequency of o cycles is not convenient itself to 
operate the cathode-ray time-bases, and it must be 
changed. In the present 30-line broadcast television 
signal the synchronising signal is 375 cycles, and in 
form far from a sine wave. The synchronising sig- 
nals consist of a sharp positive-negative pulse with 
relatively long gaps (which is filled by the picture- 
signal) between them, those from a blank screen being 

Fig. 2.-A 
graph of the _____________ . 

synchronisiag 
impulse. 

something like Fig. 2. These pulses are generated by 
the light spot being extinguished between each line. 
They can, however, be closely imitated by driving the 
familiar 30-toothed synchronising wheel between its 

FROM A.C. MAINS 
By R. L. Ashmore 

This article describes the construction of an electro-mechanical piece of apparatus, which will enable a cathode-ray 
tube to be synchronised from A.C. mains, producing the same results as are obtained when the mains are used for 

synchronising mechanical receivers. Tests have shown that the apparatus works perfectly. 

1ANY people assume that synchronising with' the Synchronising 
IVIcathode-ray 

tube is a simple matter and that 
L with its use the trouble associated with niechani- Frequency 

JUNE, 1935 

SYNCH RON ISING 

AND 
SHORT-WAVE WORLD 

CATHODE RAYS 
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Fig. 6.-Diagram showing the method of windang ¡he coils. 
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- k 

- i 

5.5. 

Fig. -Details of the driving section. 

j 

the Baird 30-toothed wheel (black); the pole-pieces and 
coils are shown line and dot shaded, the supports being 
black. These main supports' rotate round a flanged 
disc FF, being held in position by a round disc DD 
through which the shaft runs with relatively wide 
clearance. The disc is held by two bolts parallel with 
the shaft and therefore not shown, though their posi- 
tions can be seen in the photographs. These discs and 
flanges are made of brass and aluminium. The main 
rectangular frame is built from 54 in. by 4 in. mild 
steel strip. In the drawings the mild steel is in all 
cases left unshaded. The driving section on the left is 
outside the main frame, the reason for this being to 
keep the two sets of coils as far apart as possible and 

D D 

5TfIriE, 

i Ji L_.1 frame is of .75 in. wide mild 
¡ IL steel, the horizontal sections being 

in. thick, and the vertical in. 
- The coils are wound with 30 

4.-A seciionalcon.riructiona/draningof the apparatus s.w.g. wire d.c.c., about 2,500 
- . 

t u r n s 

being used on each pole. 
two-pole stator; it is not self-starting. There is also It will be noticed that the coils appear self-supporting 
a 12.5 pulse generator which was added at a later date. except for four binding strings, this was done for no 

Fig. 4 shows a sectional coñstructioñal view. Start- special reason except that it was simple. 
ing with the shaft, this was turned down at each end The method of winding was as follows. The pole 
from in. brass rod to in.; it runs in ball bearings. 
Mbunted on this shaft just to the right of the centre is 

and so is the 12.5 one for the 
same reason (not shown in Fig. 4). 
Details of the driving section are 
best seen in Fig. 5. 

As stated before, the 8-toothed 
wheel is a Mervyn, originally 
marketed so that it could be sub- 
stituted for a 3o-toothed one and 
enable those persons who are on 
the same AC. mains as the trans- 
mitter to synchronise from the 
mains, which are fed into the 
usual synchroniser coils. In the 
instrument described the pole- 
pieces and supports had to be 
made. The poles are made out of 
i-in. round mild steel, the points of 
which were roughly cut by a hack- 
saw and then filed. They are, of 
course, adjustable. 

The rectangular supporting 

SHORT-jE WORLD . 
JUNE, 1935 

so eliminate any induction of 50 
cycles into the 375 coils. These 

II coils are at right angles to each 
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Fig. 9.-De/ai/I of additional genera/or. through the coils, this, however, is not recommended 
as hunting " may result. 
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quality ball-races, a pair of cheap ones were first fitted, 
which resulted in " hunting." Good ones, such as 
Hoffmans, cost about 2S. 4d. each. 

'II I 

u- 

be ideal as the current Can be reduced once the motor 
is running. 

This small motor generator was first run as des- 
cribed, that is to say, the input o cycles-output 375, 
the output coils being connected as Fig. 7, and the 
signal put into the time-base input. Now, as the two 
time-bases for 30-line reception can only be operated 
from one set of impulses-375 the picture time-base is 
trigged by every 3oth line impulse. 'This works fairly 
well, but to improve matters another generator was 
added, giving i to every 30. This addition can be seen 
in the general photographs, while a "close-up" is 
shown in Fig. 8 with sectional constructional. details 
in Fig. 9. 

The signal from this impulse generator can be either 
super-imposed on the first one or applied separately. 
If applied separately the time-base circuits will obvi- 
ously have to be slightly altered. It is hardly neces- 
sary to add that both sets of impulses must be set in 
step by physical positioning of the single rotating pole 
with some definite tooth on the 30-line one. 

In Fig. a one-stage valve amplifier is shown, while 
this can be dispensed with by increasing the current 

Fig. 7-O/le-va/t'e amplifier and method of conner/ing io cot/s. 

piece PP was fitted with two wood 
discs DD, DD, Fig. 6. A single 
layer of tape was wound on first, then 
four strings threaded, as the two 
shown in the sketch, through the 
wooden end pieces. After the wire 
was wound on the two wooden ends 
were very carefully removed and the 
strings tied tight. A few dabs of 

Durofix " completed the coils. 
Two points of construction must 

be carefully noted, first everything 
must be true, both toothed wheels 
must run concentrically and without 
wobble. To get the final balance a 
short nie of thrpoulecl A flA roil 

experiment with various lamps in series for best results, 
which are obtained with just sufficient power tó run, 
though in this condition starting is not too easy. A 
sliding resistance, of about 400 ohm maximum would 

4 ' 

' I 

with t''o adjusting nuts i used. 
The fact that the 30-toothed wheel 

has three locking screws is an ad- ' 

vantage which should be made full - S1MGLPOLE 
use of, unfortunately the 8-tooth ROTOR 
wheel is supplied fitted with only one 

P' 

and it is advantageous to fit two -. ' ' - 

others. The second point is use good Fig. 8.-Close-op oft z. y cycle generator. The shape of/he po/e piece can be clearly seen. 

III - 
III 

OUTPUT 10 

-i---- 

(LIf 

iMÇC1. 

TIPlE BAsE 

T 
CoIL 

Î 

Motor 

No provision has been made for starting the motor; 
though the spindle was drilled to take a piece of string 
to start the machine like a top it has been found better 
to give the driving rotor a sharp twist with the fingers. 
While it may not start the first time, practice quickly 
makes perfect. It is possible for the motor to run at 
half speed-6.25 r.p.s., but this is quickly realised. 

The coils will stand 240 volts input, but pass more 
current than is desirable, the motor running best with 
about 110 volts across the winding. lt is advisable to 

- 
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ht) ing. when the key is closed it should obvi- 
After trying literally scores of so boae Line ously have as low a resistance as pos- 

called cures without success, the writers sible. V may be any high-impedance 
discovered a method which is abso- ------------------------------------------------------------------------------------- triode of the AC/HL class. 
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ment is called T formation. As the A low-pass filter, as shown in Fig. 2, load resistance and a capacitative 
two capacities 2C, are connected in can be made up of sections having the reactance equal to twice the load 
series, the capacity per section is only same inductance as each actual coil of resistance. 

key-click . Elimination j lutely clickless The stage following 
is keyed by 

. 

- 

the crystal oscillator means 
of an indirectly.heated valve. Bias to 

By G2DV and G5BJ a valve of this type may be obtained by 

V N densely-populated areas the key- 
means of a cathode-resistance, and it is 
this property that is utilised in the key- 

I click problem is a very real one with 
the amateur transmitter. Curing +rnegohrn. L1. io-zo tenrier. ing arrangement. 

the trouble by means of a trap circuit I 

R2, 200 oí,ms. C, i mId. In the diagram V is the doubler or 
buffer following the CO. (parallel feed 

in the B.C.L. antenna lead becomes is shown here, but the system may ob- 
rather a nuisance after the first half- 

Drive viously also be applied to a link-coupled 
dozen have been installed, and such arrangement). traps absorb a considerable amount of __u.-_-__------_-____(T 

FC 
. 

As grid current only is being keyed, 
the radiated power. Primary keying and as this is accomplished by short- 
is a very poor solution, for while the ing the resistance bias R, of the control 
signal at the middle of a dash " may 

4v valve V it will readily be seen that 
be good strength at DX, the dots are the actual current keyed is exceedingly 
in many cases inaudible. A good in- 

i Vu small. To remove the last trace of 
stance of this is the high-posver station click the normal L, C and R arrange. 
%\TÔQD, whose kilowatt input a fesv ment (L,, C,, R,) has been added. As 
days ago variel from R8 to R3 during - 

- L, remains as bias to the control tube 

L1 

Fig.' i -Here is a typical section of a high-pass 
filter, the values of inductance and capacity deter- 
mining the cui-o,5'frequency. Several sections can be 
linked together to increase the sharpness of cut-off. 

in Fig. i, with an inductance L and 
capacities 2C in each section can be 
made up in several sections so as to 
increase the sharpness of the frequency 
cut-off. Incidentally, this arrange- 

be Thesigned so that it has a surge 
impedance equal to the resislance of 
the load into which it is to work. This 
means - that the surge impedance, in 
addition to being equal to the load 
resistance, also ensures that there will 
be no reflection of energy from the end 
of the filter. 

The ratio of voltage and current of 
a cycle of electric energy travelling 
along the filter is given by Zo, the 
surge impedance. When this pulse 
meets the load resistance, R(R = Zo), 
all of its energy is at once absorbed by 
tisis load. 

p p 
Poi. z-A low-pass filter of this type is made up 
of sections having the same inductance as each actual 
coil in the filter and tuo condensers each having half 
aseinich capacity as the actual filter condenser. 

reactance of irfL,, equal to half the 

svere particularly long, that ja, if the surge impedance can be obtained from 
filter were made up of several sections. 

By a combination of inductance and 
obtained from Zo = I -. \I C, the formula Zo = / , from which 

capacity, filters can he made broadly to By combining these two equations ve \! C, - 

cut off at any given frequency, although 0.0796 0.318 
if a shaip cut-off is required, such as obtain C1 = - farad we can obtain C. = farad and 
for needle scratch or heterodyne filter- ZoFo Fo Zo 
ing, a multi-section filter is requIred. 0.071)6 Zo 0.318 Zo 

A high-pass filter, such as is shown and L, henry. finally L, = - henry. 
Fo Fo 

011 To make a filter perform properly, the Notice that the cut-off frequency of 
resistance of the load circuit must be the high-pass filter has an inductive 

...... 2C1 2C . 
. the same as its surge impedance. Put- 

- tine this another way the filter must 

By ì5ZJ flih"pass Filters 
THERE are two important charac- equal to C, the same as one section of the filter and two condensers, each half 

teristics to be considered in de-the actual filter. For this section the having as much capacity as the actual 
signing a filter to combat. any frequency cut-off is given by tilter condenser. This type of line-up 

particular problem. First, the surge is called a ir section. 
impedance and, secondly, the required Fo = The cut-off frequency can be calcu- 
cut-off frequency. By surge imped- 4 r I 

ance I mean the impedance a filter while the surge impedance for an lated from Fo = , while the 
would offer at the input terminals if it arrangement as in Fig. i can be ir 
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One of the features of this triode 
hexode is that the triode section has a 
much steeper slope than is possible 
with a heptode valve. In practice, 
this slope is almost twice that of the 
triode section in the MX40. It will be 
realised that the triode hexode is there- 
fore capable of giving a much greater 

75/80 volts are required on the screen, 
and this comparatively low voltage 

I 

gives quiet operation, low anode cur- 
rent, coupled with a higher impedance 

i 

and practically no reduction in con- __________ 
version conductance. 

I 
Fig. a-Although ¡be coil consiruuction need noi 

HT. to the triode anode is fed necessarily be on conveniional lines, ii is stuggesied 
through a separate resistance R3. It thai this type of former be used. 
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Actually, it is rather similar to the 
heptode, but it is capable of perform- 
ing several functions more elFciently 
than can the heptode. Characteristics 
of the X41 are approximately as 
follows 

Filament volts 
Filament current 
Control grid-anode capacity . - 

Anode-earth Capacity 
Control grid-earth capacity -. 
Oscillator grid-oscillator anode capacity 
Oscillator anode-earth capacity -. 
Oscillator grid-earth capacity 
Oscillator grid-control grid .. . - 

A typical circuit showing application 
of this valve is illustrated in Fig. i. 
A positive potential is fed to the 
screened-grid through a low-resistance 
potentiometer Ri and R2. Normally, 

4.0 volts 
1.2 amps. approx. 
0.06 micro-microfarad. 

21.5 

7.0 

2.6 

9.25 ,, 

17.0 

0.2 ,. :::Iìrr. . 

IN the May issue some information 
was given on the use of a heptode 
valve as a first detector, with a 

separate triode oscillator. This 
arrangement is, of course, an ideal one 
for ultra-short wave working. I had 
no idea at that time that a new valve 
would shortly be released that would 
combine the functions of a triode and 
a heptode, so enabling home con- 
structors to design short-wave receivers 
to operate quite efficiently down to 7 
metres. 

This new valve, the Triode Hexode, 
has been designated by the Marconi and 
Osram Cos. as the X4i. It is a multi- 
electrode valve specially designed to 
operate in the first detector or fre- 
quency-changer positions at high f re- 
quencies in super-heterodyne receivers. 

gain and its higher anode impedance is not possible to give the exact value 
will cause less damping to the tuned for this resistance as it depends on the 
circuit connected to it. design of the oscillator, coil. This 

r ("l 13 a50 

;r:- 

30,000 
5050,000 

R4 50 10 500(500te,iI) 

Fig. i-A iriode 
pen/ode is an ideal 
valve in a 28' ,1JC. 

receiver. This is 
the best circuit andLj 
includes provision a 

for A.V.C. 

Hl 

(3() 

0,000 Io 50,000 

nl 
This valve, the X4i, is 
primarily intended as a 
frequency eta' ger in 
ültra-sbort wave re- 

- ceivers. 

By Kenneth Jowers 

Here is some very impprtant information regarding two new Marconi 

and Osram valves. In addition the correct operating data is given for 

the Mazda battery-operated triode pentode. 

The two diodes, in 
this IVD40 are 
screened by the dr- 
calar container 
beneath the main 
lectrode assembly. 
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Fig. 5.-Simply add a low-frequencj amplifier Io ibis circuii anda comp/ele atlery-operaied supZ In Fig. 3 is given the most suitable 
obtained. The freqnency changer is ¡be Mazda iriode peniode TPzz circuit when the WD40 is to be used as ................ a radio-frequency amplifier with diode 
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In Fig. 2 is shown a suggested 
I 

ing data, assuming the use of IF. ........................................... Osram WD40 double-diode screened- 
pentode valve. This valve operates 
very effectively as a diode detector, 
high-frequency ampIifier and auto- 

R5 7OO matic volume-control valve. Inciden- 
__________________ tally the pentode section, although of 

high impedance, may be used at either 
T __________ I radio or audio frequencies, while as 

I the two diodes are completely screened 
I from the pentode section they can be 

: used for a multiplicity of purposes. 
esa I They can, of course, be used separately 

I VP CT'rI LZSDD? or together. 
I 

215 The AC. resistance of the pentode 
I T section of the WD40 is approximately 

t 

(3 
'j" 

700,000 ohms and, as the mutual con- 
7,.C.l ductance is z.6 milliamps per volt, a 

1.55 a 
i 

theoretical amplification of 5,820 is 
MO MO 

15v. given. The pentode section has a 
05 C ¶1 j., variable grid base and with a negative 

voltage of 30 OD the grid the mutual i________ 'j 
j 

'] 
' 4, 

'..+J.. 

s I''' T conductance is reduced to.3 milliamp 
___________________________________ I I I .3jJ per volt. 

2. A shunt resistance R5 will prevent 
the dynamic resistance of the oscillator- 
tuned circuit from rising rapidly when 
the tuning condenser is reduced in 
capacity. A suitable value for this 
resistance is between io,000 and 5o,000 
ohms, the best value being determined 
by experiment. It is of importance to 
keep the oscillator voltage at approxi- 
mately 25 volts on the lower fre- 
quencies, because at this point the third 
harmonic of the oscillator is almost 
zero, so heterodyne whistles will be 
negligibll. 

gauge S.W.G. From Io,000 kc. to It is unusual for one company to pro- 
30,000 kc. space-wind 2o-gauge S.W.G. duce two new valves simultaneously, 

Frequency. 
Inductance, 

No. of Turns. 
s in. former. 

No. of turns. 
i in. former. Padding 

R.F. Osc. R.F. Osc. R.F. Osc. 
Condenser 

Semi- 
Grid Plate Grid Plate variable. 

540-1600 230 110 127 68 25 1o8 54 20 .0003/0005 
1500-4500 28 20 30 22 12 23 i8 IO .001/0015 

4000-12000 4.5 3.3 16 12.5 9 12 IO 8 .006 
10000-30000 .72 .53 4.5 3.75 5 Not recommended Not required 

half the diameter of the wire. Wind- but I must make reference to the new 

O,Oo3(5M) 

If, due to the design of the oscillator 
coil, conversion conductance does not 
remain sensibly steady, this may be 
overcome by using either or both the 
following variations. 

i. A series resistance R4 to reduce 
the oscillator voltage; the reduction 
will be much greater at high fre- 
quencies than at low frequencies. A 
variable resistance of between 50 and 
oo ohms is recommended. 

Fig. .- As an L.F. 
arnp/:fier,fo11wed by 
a diode detec/or, ver) 
high stage gain can be 
ob/ained. This is a 
typical circuit on tboce 
/in's:ising a IVD4o. 

C5(.000i) 

750 

!I1 
R4- 

Soçd. Mfl 

M1) - 

oscillator voltage-15 volts peak RF-is coils. The formers are -in. paxolin, 
obtained with 8o/ loo volts on the triode obtainable from Wright and Weaire. 
anode. As a matter of experiment, an fhe long-wave coils between 540 and 
average value for R3 is 40,000 ohms. I2000 kc. are close-wound with 32- 

Fig. 3.-The WD4o 
double-diode pen/ode 
Can be used in this 
circuit for H.F. am- 

p/il/cation, diode de- 

tection, and A. VC. 

465 kc. and a tuning condenser of 350 
microfarads, are as follows: 

This X41 appears from my experi- 
ments to be a really useful valve, but 
does not seem to be suitable for 5-metre 
working unless a separate oscillator 
valve is used. Certain sample valves 
do operate down to 46 megacycles, but 
this is not to be relied upon. How- 
ever, with this valve in the first 
detector-oscillator position an all-wave 
super-bet tuning from between and 
2,000 metres can easily be made. 

RI5 
I 

Lr 
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only defect is that the handling capa- 
city is small, so that the valve has only 
a limited use in this position. It can 
be used following a low output voltage 
pickup, where a double-diode triode 
might not fully load a wide grid base 
pentode. 

When used as an L.F. amplifier, the 
most suitable anode voltage is 8o and 
the screened voltage o. The cathode 
bias resistance will provide a negative 

pins on the valv base. Complete 
absence of any electronic coupling 
hetween the oscillator section and the 
frequency-changer section makes the 
oscillator frequency independent of the 
operating conditions of the frequency- 
changer sections, and, in particular, 
prevents frequency drift of the oscil- 
lator when bias is applied to the grid 
of the frequency-changer section. This 
point will be appreciated when the 
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When constructing the oscillator cdii 
it is preferable to employ the double- 
section cathode coupling shown in Fig. 

. 
It is advisable to keep the resistance 

of the cathode coils below two-thirds of 
an ohm. 

There is a difference of opinion as to 
the minimum wavelength at which this 
TP2Z will operate, hut from my experi- 
ments with short-wave super-hets it 
will oscillate quite freely at io metres. 

allowable modulato percentage for no 
distortion. 

Low-frequency 
Amplifiers 

As mentioned previously, the pentode 
section can also be used as a low-fre- 
quency amplifier, and in Fig. 4 the 
most suitable circuit is shown. Here 
the WD40 is used as .a diode detector, 
delayed A.V.C. control and a high- 
gain low-frequency amplifier. As a 
low-frequency amplifier, the pentode 
gives a voltage step-up of 6 db. greater 
than the double-diode triode. The 

The TP22 is able to function simul- 
taneously as a frequency-changer and 
oscillator owing to the use of two inde- 
pendent electrode systems, one a triode 
as an oscillator, and the other a vari- 
able-mu pentode as a frequency- 
changer. Both sections are provided 
with a separate filament, but the two 
filaments are broueht out to common 

any oscillator frequency voltage being 
produced by the pentode space current 
across the filament coupling coil, as this 
voltage is in opposite phase to the volt- 
age produced by the triode oscillator. 

A pentode anode coupling resistance 
of 5,000 ohms is satisfactory. The 
value of the screened decoupling 
resistance depends on the high-tension 
battery used and the maximum gain 
required for the frequency-changer 
stage. As a basis for experiments, a 
screen voltage of 6o volts is suitable. 
For calculating the screened resistance 
required, assume the screen current to 
be 35 per cent, of the anode current. 

bias would be approximately i volt. 
Cut-off point occurs when the control 
grid is biased 30 volts negatively. 

When it is required to extend the 
grid base of the pentode section, this 
can be done by feeding the screen from 
maximum H.T. through a resistance of 
50,000 ohms. This causes a rise in 
screen voltage with increasing negative 
bias on the control grid and so makes 
the cut-off point more remote. 

In receivers using two or more R.F. 
stages before the WD40 double-diode 
valve, it may be necessary to decouple 
the anode circuit with a resistance con- 
denser network, shown, by R9 and C7- 
In this case, the signal is passed to the 
detector diode by the I.F. transformer, 
where it is rectified. The varying audio 
potentials produced across the diode 
load resistance R6 are then passed on 
through C4 and R7 to the L.F. volume 
control RS. In this way, resistance R7 
and condenser C12 form a filter to keep 
out of the L.F. amplifier any stray 
HF. from the detector circuit. 

For high-fidelity reception the diode 
load resistance R6 must be kept low. 

zoo R' 
The formula , where R" is the 

- R' + R". 
diode resistance R6, and R' is the 
volume control R8. cives the maximum 

readily be appreciated. 
i. Low H.T. consumption, plus high 

conversion conductance. 
2. Decrease in HT. consumptiòn 

when receiving powerful stations. 
. 

Inability to handle large signal 
inputs. 

4. It is very independent of wde 
variations in high-tension voltage, so 
that a battery can run to a very low 
voltage before it need be discarded. 

The Mazda 
TPzz triode - pen/ode-an ex- 
cellent s ho r t- 
wate frequency 

t changer. It i.e 

for battery 
operation. 

ductance with 120 vOlts on the anode, 
fo on the screen and zero grid volts is 

i. milliamps per volt. Fig. 5 shows 
how this valve should be connected. 
Actually, the circuit given shows a suit- 
able super-heterodyne for battery opera- 
tion and is complete except for the low- 
frequency amplifier. The intermediate- 
frequency amplifier should have a fre- 
quency of izo kc. 

Cathode 

Injection 

Cathode injection is a recommended 
arrangement for the TP22, and in Fig.. 
5 it will be seen that the circuit uses 
separate coupling coils for long and 
medium waves. It is possible by alter- 
ing the coil design to have single coup- 
ling coil operating on both wavebands, 
but, in such circumstances it is advisable 
to include a second coil in series with 
the grid of the triode section which can 
be short-circuited on medium waves. 

The filament coupling coils are 
wound with two wires in parallel in 
order to ensure tight coupling between 
the two coils in the filament limbs 
forming the coupling section. Both 
anode and screen of the pentode 
section are decoupled to the filament. 
This is essential in order to prevent 

detection and- A.V.C. It will be 
noticed, however, that the A.V.C. 
diode is connected by means of a con- 
denser to the anode of the pentode 
instead of to the secondary of the IF. 
transformer. This is to obviate as 
much as possible " side-band screech." 
The resistance R2 in the cathode lead, 
in addition to providing negative bias 
to the pentode, also supplies a delay 
voltage for the A.V.C. diode. When 
maximum gain is required, the negative 

voltage of 1.5 for the control grid and 
delay voltage. 

Some time ago the Mazda Co. intro- 
duced an A.C. triode pentod for use 
as a frequency-changer. This valve 
has since gained considerable popu- 
larity amongst home constructors. I 
have now had an opportunity of con- 
ducting experiments with the TP22, 
which is a battery-operated pentode and 
so will probably have more appeal. 

There are four features which will 

valve is to be used in a receiver 
embodying A.V.C. 

The triode section of the TP22 
requires a maximum anode voltage of 
150. The amplification factor is 34, 
the mutual conductance 1.4 milliamps 
per volt. These figures have been 
taken with an anode voltage of ioo and 
zero grid voltage. 

The pentode section will operate 
satisfactorily with i5o volts on both 
anode and screen, but the mutual con- 
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In the intervening time much data 
has been collected. Field strength 
surveys have been made, several 
thousand receivers have been built by 
local experimenters in Buffalo, and a 
certain number of commercial receiv- 
ers of the all-wave type which would 
go down to 4! mc. have been pur- 

An order placed with your 
newsagent will ensure regular 
delivery of TELEVISION 
AND SHORT-WAVE 

WORLD 
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For outside broadcasts a second 
ultra-high-frequency transmitter has 
been constructed to operate on a fre- 
quency of 37,600 kc. and on call let- 
ters of 'W8XD. This transmitter is 
completely portable, and can be 
operated from batteries or commer- 
cial A.C. supply. 
f 

the noise level is highest and 
drops off at about the same 
rate as the city noise level. 

Within the primary area of 
the transmitter little trouble 
has been experienced from 
shadow effects. Steel via- 
ducts, it is stated, have no 

This soap shows the field strength obtained al VariOus effect. As the outer limits of localities. 
the primary area are reached 

below io metres. Since that time it (about 22 miles in this case), build- 
has been operating daily, collecting ings and viaducts begin to cause 
information regarding the transmis- trouble by shadow effects. Listeners 
sion phenomena in the Buffalo dis- 6o miles away report the signals to 
trict. At present it is on the air five be strong and clear. At this distance 
hours a day on a frequency of 41 the receiver must be favourably 
megacycles (7. metres) with an in- located. Up to 25 miles with the 
put of approximately 35 watts, aerial on the second storey. connected 

The labels on the field-strength con- 
tours are in relative and not absolute 
volts. They represent readings on 
the field-strength meter. 

The actual transmitting equipment 
at this pioneer ultra-high-frequency 
broadcast station is conventional in 
design. It is a modulated oscillator. 
employing two 800 valves directly 
coupled to the two-wire transmission 
line. Operating on 700 volts the 
power input is approximately 5 
watts. The aerial proper is a verti- 
cal half-wave radiator, fed in the 
centre from the transmission line 
through a quarter-wave coupling line 
acting as a matching transformer. 

chased by Buffalo people. To 

a low-powered, ultra-high-frequency 

ALITTLE over a year ago broad- 
cast station WBEN of the 
U.S.A. placed in operation an 

experimental transmitter on waves 

date it has been determined that a 
city like Buffalo could be covered with 

transmitter effectively and 
cheaply with high-fidelity 
programmes. The only in- 
terference is from auto- 
mobiles which radiate their 
ignition noise over 500 yards 
or so. 

According to the report in 
Electronics, signals are free 
from static, free from fading, 
day and night ranges are 
equal, and good coverage of 
the city is obtained with an 
economy of power. 

The only trouble is with 
motor cars, but the receiving 
aérial can be placed on the 
upper floors of a dwelling, 
where the noise is much less. 
Fading is non-existent. Since 
the transmitting aerial is 
in the centre of the city, its 
field strength is high where 

to the receiver via a transmission 
line, loud-speaker volume is obtained 
with complete satisfaction. 

Importance of 
Aerial Height 

The field-strength map shown here 
demonstrates the importance of the 
receiving and transmitting aerials 
being high above ground. For ex- 
ample, the transmitter aerial is 300 
feet above the street, or 892 feet 
above sea level. To the north-east 
the equi-signal contours are pulled in 
quite close to the station. On the 
south-east, however, high signal 
levels stretch out to a good distance 
from the transmitter. In the latter 
case the surrounding land is consider- 
ably higher than the situation of the 
transmitter. Thus, the low levels 
are noted at elevations of fioo feet 
and less, while in the south-east 
direction good signal levels are found 
at elevations of 800 to x,ôoo feet. 

7-METRE TRANSMISSION 
We acknowledge our indebtedness for the following information to "Electronics," it being an abstract of a report 

which appeared in that journal on the operation of the 7-metre station W8XH in Buffalo. It is of particular 
interest in view of the conflicting opinions that exist regarding the range of ultra-short wave transmissions. 
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the impact of a stream of electrons. There are quite a when the tube is switched on and the electrons shoot 
number of them as a matter of fact: compounds of up the tube, a little patch of light appears on the end 
zinc, calcium and cadmium., to name the principal ones. where they are hitting the " screen," as it is called. 
So if any of these are interposed in the path of a stream This patch of light, beyond looking pretty, isn't of 
of electrons they will emit light where the stream falls much use, since it is probably as big as a threepenny 
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How the Light 
is Produced 

Another kind of light is that which is emitted when 
a substance is acted on by rays-X-rays, light rays, 
or cathode rays, and to this light the name fluorescence 
is given. Some beautiful light effects are obtained by 
the action of ultra-violet light on certain solids. But 
we are concerned here with the action of cathode 
rays " which you will remember as being synonymous 
with electron stream." 

Fortunately for the whole working of the cathode-ray 
tube there are substances which will emit light under 

substances emit green light, others blue, or yellowish 
white. For television we choose those which emit as 
nearly white light as possible, since it is to form the 
basis of picture reproduction. Unfortunately the green 
fluorescent substances are the most. efficient in value 
for money, or rather light for electrons," but it is 
only a question of experimenting before the best white 
light emitter is found. 

Going back now to the electron tube, we coat the end 
of the glass bulb with a layer of one of the fluorescent 
compounds-on the inside, since we couldn't make the 
electrons pass through the glass successfully! Then, 

luminescence, which is used to des- 
cribe the light emitted from substances , 

which are not heated Y ', 
Normally, in order to make a sub- ;. , j / 

stance emit white light it is neces- ,' 
sary to heat it nearly to its melting 
point, but there are cases of bodies 
which can emit cold light " as the - 

saying is Glow-worms and fireflies 
are two examples. In each case the 
light appears to be due to the chemi- 
cal changes which are going on in F:g. z.-Tbe analogy between electronic focuring and opticalfoceccing by lens system. the body ........................................ - 

shws the cario/es electrodes 
u'hicb are icced to bring the 

beam to afocu.c. 

means adopted to focus the beam on the end of the tube. 

MOST people who see a picture on the end of a 
cathode-ray tube for the first time are reminded 
of glow-worms! It is probably the combination 

of greenish-white colour and the wriggling movement 
of the wave which gives the idea. The light given 
by a glow-worm is only remotely related to the light 
produced by the electrons in a cathode-ray tube-they 
certainly belong to the same family, but there the re- 
semblance ends. i he family name is ............................... -. 

on them. It is the old question of the bombardment 
of the atom by the electron. The atoms of the flu- 
orescent compound will lose electrons if hit hard enough, 
and the general upheaval and return of the electrons to 
the damaged atom are made visible in the form of light 
rays. 

Mcording to the nature of the substance, so is the 
wavelength of the .emitted light varied;, that is, some 

St 
WITH ELECTRONS 

[u1 

This is the third article of a series explaining the action of the 

cathode-ray tube in a simple manner. Written in simple language 
they will be understandable by those who have no knowledge of the 

action of a cathode-ray tube. The article below explains the 
Fif. i. - This t'hoio2ral'h 

THE A.B.C. OF THE CATHODE-RAY TUBE-III 
ÇrwAN 

By G. Parr 

DRAWING PATTERNS 
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() The plate with the hole in it to send the elec- Seriously? Yes-the impact of the electrons with 
trons up the tube. This is called the anode, 2,000 volts acceleration behind them is quite sufficient 
or more usually the accelerator. If there are to destroy the make-up of the fluorescent compound 
more of them it will be the first accelerator, and burn it, even if they don't go further and puncture 
Sometimes the arrangement is called the gun, (Continued a/foot of next page.) 
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arranged to focus the beam on a given point if a defi- 

nite voltage is applied to them. 
So to produce the fluorescent spot on the end of the 

tube the following are required: 
(s) A cathode, which is another name for the source 

of electrons. 
(2) A cylinder surrounding the cathode to squeeze 

them into a convenient form for passing through 
the hole in the plate above the cathode. This 
cylinder is variously called th negative cylinder, 
Wehnelt cylinder (after the man who invented 
it) or, perhaps more simply, the shield. 

Making the 
Spot Move 

Now you see how important this is in television, 
because it gives a means of altering the intensity of 
light on the screen, and after all the building up of 
television pictures is by the movement of a light spot 
which is altered in intensity as it travels. 

The next thing is how to make the spot move about 
the screen. All this time it has been sitting on the 
centre of the screen, and if we haven't been very care- 
ful it will have burnt a hole in the fluorescent material. 

Fig. 3.-Diagram showing how the beam can be deflected by meais ojo magnet. 

After the beam has passed through the hole in the 
first positively-charged plate it goes through a second 
plate separated from the first by the narrow cylinder 
shown. This second plate has a much higher voltage 
applied to it and concentrates the beam to the narrow 
focused point on the screen. In the same way that a 
pair of lenses are placed a definite distance apart to 
focus a light ray on a given spot, so are the discs 

be nullified and we shall get no beam at all. 
If the voltage on the shield is gradually reduced a 

few electrons will struggle through the accelerator and 
a feeble spot of light will show where they have 
managed to get up to the screen. A further reduction 
in the shield voltage and more come through, the spot 
growing brighter. Beyond this point so many will get 
through that there will be difficulty in focusing them 
sharply, and ve shall get a brilliant patch of light on 
the screen. The negative cylinder is therefore acting 
rather like the tap at the end of the electron hose-pipe- 
by turning on the voltage applied to it we can shut off 
the light on the screen. 

in the tube shown in Fig. j-t he cylinder and disc are 
for the purpose of focusing the beam of electrons so 
that it appears at the screen as a tiny point of light 
instead of a splash. 

Micr 

Below this diagram is a similar one which is more easy 
to understand and which shows the action of a lens 
system on a beam of light from a spot source. If the 
lenses are moved the beam will noi focus at all; the 
same applies to alteration in the accelerator voltages. 

Before going any further, there is one important 
point in the action of the cylinder surrounding the 
cathode, which we are calling the shield. Suppose it 
is made very negative by connecting it to a battery of 
about loo volts. Then it will repel all the electrons 
emitted from the cathode and push them back to the 
surface again. The pull of the first accelerator will 

particle it will tend to repel its neighbours and as a 
result the further the jet travels the further will the 
electrons diverge. To make the jet of use it must be 
kept compact-in other words, focuced on the screen in 
exactly the same way that a ray of light is focused on 
to a screen in front of a lens. 

And here we find a remarkable similarity between 
an electron stream and a ray of light-the stream can 
be focused in the same manner, but instead of lenses 
of glass ve use electricil lenses made by applying a 
voltage to a series of cylinders or discs of metal. This 
now explains the complicated structure which you see 

As an example of the arrangement, the negative 
cylinder may have a voltage of io negative, the first 
accelerator 500 positive and the second 2,000 positive,- 
and if this ratio of voltage between Nos. t and 2 is 
altered the focus will be blurred. This is analogous 
to altering the distance between lenses when a ray of 
light is sharply focused. The diagram of Fig. 2 may 
help to explain the focusing action, although it is a 
little difficult to follow for those who have no know- 
ledge at all of electric fields. The dotted lines repre- 
sent the electric field between the two accelerators, and 
the electrons are guided by the contour of the lines. 

bit. Before we can use it to indicate the movement 
of the electrons it will have to be brought down in size 
to a pin's head or finer. 

Focusing the 
Beam 

The reason why it is so big is that the electrons on 
their way up the tube have spread out and, to use the 
water-jet analogy, are arriving more in the form of a 
spray. Since each electron is a negatively-charged 

but this is a little vague as it might refer to the 
whole system for producing the electron stream 
or the accelerator itself. Accelerator is the best 
word, because that is exactly what it does. 

() A second and sometimes a third plate to focus - 

the electron stream on its way up the tube. These 
will then be the second and third accelerators. 

A Light 
Analogy 
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light will eventually move so quickly that it will appear I 
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To make the spot move over the screen we can do 
two things: (a) bring a magnet near the tube, (h) bring 
another plate near the beam and connect it to a battery. 
The first one is easier, and is worth trying as an experi- 
ment by any one who has a tube. If a bar magnet is 
brought near the side of the glass the beam will be 
found to draw near it or walk away from it, depending 
on the pole (N. or S.) hich is nearest (Fig. 3). And 
if the magnet is moved to and fro the beam will swing 
to and fro in sympathy. The spot of light on the 
screen will then be seen to move backwards and for- 
wards in time with the swing of the magnet. 

If the swings become faster and faster the spot of 

cigarette and whirl it round in a small circle. There 
in a nut shell is the effect of persistence of vision and 
yet another analogy to the movement of the spot of 
fluorescent light! 

The movement of the beam by electric fields, or 
plates connected to H.T. batteries is so important that 
we will leave it for a separate article. 

Read 
"Television and Short-wave World" 

- Regularly 

way. P. 2A5 operates as a crystal metres, in the middle for i6o metres 7 mc. 6o feet high and 1.7 mc. 40 feet 
oscillator at 7134 kc. feeding into a and on the right for 40 metres. The high. All transmitters are remotely- 
2A5 as a frequency doubler on 1468 kc. 75-metre uses a type 2A5 CO on 3885 controlled from a receiving desk that 
An 865 is in the third stage as the sub- or 3930 kc., an S65 buffer and an 960 cannot be seen from the illustration. 

Çrawing Patterns with Electrons " as one continuous line. This is where our eyes are 
(Conimued from preceding page.) coming into the picture. Anything moved beyond a 

the glass. So the moral is-don't lease the beam certain speed and our eyes are unable to follow its 
alone on the screen for long without turning off the tap actual movement and see it as a continuous visible track 
at the back of the tube. There is no need to switch instead of a series of discontinuous points. But still, 
off the whole thing: just increase the negative voltage you probably know all about persistence of vision al- 
on the shield and the stream will dry up at its source. ready-if not, go into a dark room with a glowing 

ALTHOUGH Canadian stations 
are hardly what we term of 
amateur construction, the details 

of circuits used prove very interesting 
to English amateurs. Often, even 
though we can never aspire to the kilo- 
watts used by VE and W stations, use- 
ful hints and tips can be picked up. 

One of the most consistent Canadian 
stations is VE3HC, operated by Fred 
Hammond, of the Hammond Manufac- 
turing Co., in Guelph, Ontario. The 
complete equipment is illustrated in 
this page. On the left is the 20-metre 
phone transmitter which embodies all 
of the latest Canadian practice. This 
transmitter runs with an input of ¡65 
watts and is built up in the following 

amplifier driving two push-pull Soo's 
in the P.A. stage. 

The crystal or condenser microphone 
can be fed into a 2oo-ohm line through 
to a three-channel mixer and then into 
a boo-ohm feeding push-pull 6's, 
followed by a PP2A3 and then two push 
pull Soo's in class B as a modulator. 

This 20-metre phone transmitter has 
worked ¡8 countries in a matter of a 
few weeks. At the moment, the best 
DX 00 20 metres is VK3KR and 
VK3KX. Incidentally, Fred Hammond 
would like reports from all listeners in 
this country and all letters are 
answered by QSL cards. 

The three-rack transmitter shown in 
the photogiaph, at the left, is for 75 

second buffer with a UV204 as P.A 
The output is approximately oo watts. 

On i6o metres the line-up is 247 CO 
210 buffer, push-pull 210'S in the second 
sub-amplifier stage and push-pull 
UV2's as final amplifiers. Output 
375 watts. 

On 4° metres a type 247 CO on 7108 
kc. drives an 86 sub-amplifier, which, 
in turn, feeds an 8fb amplifier. A 
UV204 PA. runs at 5oo watts. 

Power supplies vary from a 600-volt 
circuit in the centre panel up. to a 
2,500-volt supply in the right-hand 
rack. Incidentally the last supply 
uses a valve capable of giving 1,000 

milliamps. The aerial systems of these 
three transmitters are all half-wave 
voltage-fed Hertz; 3.5 mc. 75 feet high; 

fEL'/IIC)I 

JUNE 
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Canadian 
:... 

-I. 

. . . . n 

Amateur r 

: 

Radio 
ITE3HC 

In a recent issue we advised listeners 

to be on the look-out for the Candian 
station VE3HC, Ontario. Owing to the 

popularity of this station we have 

obtained some details from the operator 
Canadian station VE;HC can 

- 
be ident:fid quite simply, for it terminates all transmissions nub a peal 

of Westminster Chimes. 
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generally gives the impression of ex- 
treme efficiency. When conditions are 
bad, like they have been on the top 
band just recently, and the noise level 
is usually twice the strength of the 
average signal, then quite often I have 
had to close down without hearing any 
stations at all. 

In such circumstances, although I did 
not know it at the time, a straight re- 

As the tuning spread of this conden- 
ser is very small there is no difficulty 
in ganging. Coils, of course, have to 
be wound to suit the waveband and by 
taking a turn off or putting a turn on, 
perfect ganging can be obtained, any 
slight variations being taken up by the 
presets. The coils, chokes, and valves, 
even if the latter are metallised, are all 
completely screened in metal cans. The 
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the right spot-and one charging 
lasts for ages ! - 

The gun also projects grease into 
bearings, etc.; and is used for grease 
like an oil can for oil. 

Ask your local ironmonger to show 
you one. It costs only is. 6d.-and 
apart from its usefulness in action it 
is clean in use! 

Just recently I have been experiment- 
ing with some new high-frequency pen- 
todes of unusual efficiency, and found 
that very considerable stage gain could 
be obtained on all the amateur bands 
down to 14 megacycles. Experiments 
proved that with a little care the 
straight receiver using these pentodes 
could generally beat the super-het. 

Super-het 

Efficiency 

Owing to stations coming in twice, 
high noise level, and the exceptional 
amount of C.W. heard, the super-het 

In the end the receiver consisted of 
two high-frequency stages using 
AC! VP/i pentodes followed by an 
ACS2 / Pen. pentode detector. The 
low-frequency section was omitted for I 
have a standard amplifier which can be 
used when necessary. The high-fre- 
quency stages are tuned-grid coupled in 
the conventional way except that the 
coupling condensers are of the Jackson 
baseboard preset type. The idea of 
using these presets throughout was to 
simplify the ganging of the tuning con- 
denser. Incidentally the tuning con- 
denser is a special three-gang unit of 
40 micro-microfarads. 

Simplified Soldering 

In the house, workshop or garage 
-anywhere where there is simple, 
speedy soldering to be done-you will 
find a tin of Fluxite, for every handy- 
man knows that Fluxite simplifies all 
soldering. 

And now there is the new Fluxite 
Gun-to simplify it still more ! The 
Fluxite Gun is a neat, handy contri- 
ance-aiways ready to put Fluxite on 
the soldering job instantly. A little 
pressure places the right quantity on 

li is anticipated by B.R.S. 5636 that this ijipe of tuned R.F. recoiver will become popular on the louer 
frequency wavebands. It combines the advantages of the super-hei, bui has a very bey noise level. 

In -common with many other listen- 
ing stations I always have a super-bet 
receiver in use owing to its inherent 
selectivity. It has always been my con- 
tention that a straight set would be 
utterly useless except perhaps on 20 

metres. When thinking of straight 
sets, however, I do not mean anything 
beyond a simple single H.F. stage, the 
receiver having two tuning condensers. 

By paying a little attention to a few 
small points, the receiver was simpli- 
fied very considerably. For example, 
the H.F. pentodes were chosen because 
both anode and screen required the 
same potential, so obviating the need 
for resistances and decoupling conden- 
sers. As the receiver was for amateur 
use, permanent band-spread could be 
embodied, and so on. 

order, anyway ample for amateur re- 
quirements, whilst the background 
noise is negligible. 

When compared with a super-het, al- 
though the volume is perhaps only 6o 
per cent. of that given by the super- 
bet, the number of stations heard is 
usually two or three times as many. 
After several months' use I found that 
the only time the super-het was prefer- 
able to the 2 H.F. straight was when 
conditions were particularly good and 
the whole stage gain of the I.F!s could 
be utilised to advantage. 

wise the generally weak signals are receiver that looks like an American 
hard to read. factory-built super-het. 

common cathode lead to the two H.F. 
pentodes. This is quite a simple way 
of varying the voltage on the variable- 
mu pentodes, but is only satisfactory 
because there is no complicated resist- 
ance network as is usual with valves 
of this type. The detector, although it 
is an HF. pentode and R.C. coupled, 
i worked as a leaky-grid rectifier for 
this was found to give maximum 
volume with smooth reaction. 

In use, as the tuning condensers are 
fitted to a wide open scale drive, the 
amateur bands can be calibrated on to 
the dial in actual frequencies aM, as 
a matter of interest the 1.7 mc. band 
takes up iflo Out of the i8o degrees, so 
that tuning is really very simple. 
Selectivity is of a reasonably high 

AFTER reading so much about 
single-signal supers and super- 
hets in general on short waves, I 

ehould like to say what I think about 
this topic and why I use a straight re- 
ceiver. Being primarily interested in 
reception on amateur bands, it is essen- 
tial that any receiver I use has the low- 
est possible background level, other- 

By B.R.S. 1636 

ceiver would have probably brought in 
several stations without trouble. When 
I did realise this point, I built up a re- 
ceiver in a very careful way, screening 
the coils, valves and several other com- 
ponents, so making sure that the re- 
ceiver, even when working at optimum 
gain would always be completely 
stable. Consequently the result is a 

anode connections and all other leads 
carrying H.F. are also screened and earthed.- 
Volume -. 

Control 

As a volume control a io,000-ohm 
variable resistance is connected in the 

-, 'fL'/1flOJ 
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mostat chambers so that TONE 
WHEELS the frequency of each re- 

mains constant over a long Fig. i-Schematic diagram of the speed control racks. 
period. 
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machines and controls. 
The method of maintain- 

ing synchronism between 
ThC,JOAT 

the transmitter and re- CONTROL 

ceiver in the Marconi sys- PANEL 

DOUBLER tem is by the use of syn- 
chronous motors supplied 
with independent sou rces- 

FOBU 
YNcHeNISII 

of alternating current. This 
current is generated by MAIN 

tuning forks accurately ad- 
justed to the same fre- 
quency, and housed in ther- 

AM PU F IF R 

CHOPPED NEUN 

MAIN FTbAHBIB 
MAGNIFIER I PANEL 

By J. W. Eastman and J. F. Hatch 
subjects, photographs, etc., the subject to be trans- 
mitted being wrapped round a cylindrical drum and 
scanned by an internal rotating optical system. The 
same machine is used for transmission or reception. 

The equipment conforms with modern telephone prac- 
tice as regards general layout of panels. These are 
mounted on ig-in. telephone racks, arranged in two 
pairs on each side of a bench framework. On this 
framework is mounted a heavy bedplate which supports 
the message drum, rotating optical system, also the 
main and auxiliary driving 

for maintaining a temperature of 500 C. approximately 
The temperature is regulated by means of mercury-V 
contact thermometers; these apply bias to the grid of a 
valve and cause a relay in the anode circuit to control 
the heating supply to the chamber. 

The tuning forks are kept vibrating by a resistance- 
coupled valve maintaining circuit and generate a funda- 
mental frequency of 300 cycles. A minute adjustmenf 
of the tuning-fork frequency is available in the main- 
taining circuit of approximatery ± I in 20,000. The- 

drawings, balance sheets, This machine coibines the functions of both transenitter board In the air space 
cheques, and also for re- and receiver, between the inner and outer 
productions of half-tone V chambers are heating mata 

THE MARCONI SYSTEM - 

OF V 

FACSIMILE TELEGRAPHY 

This article describes the 

Marconifacsimile equip- 

ment which is installed in 

the Central Telegraph 
Office oj Imperial and 
International Communi- 

cations, Ltd., Moorgate 
St., London. The in- I'J 

formation is given with 

the kind permission of 

the Editor of The 
Marconi Review." anJ 
it is an abridgment of 
an article in the March- 
April, 1934, issue of 

that journal. 

THE equipment hasThe thermostat chamber 
been designed for the consists of a lagged copper 
transmission and re- -. box mounted inside an 

ception of printed or writ- outer compartment 1ine 
ten matter such as letters, with hair felt and "tentest" 

- iLI1O'1 
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Transmitting 
Circuits 

Receiving 
Circuits 

The light fluctuations from the optical system are The receiving circuits are shown in Fig. 3. The 
fed into a light-tight box containing a caesium photo receiving amplifier for amplifying the incoming line- 
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By means of one of the panels known as the syn- 
chronising amplifier it is possible to switch the various 
synchronising tones either to line for comparison with 
distant sources, or to operate neon lamps illuminating 
stroboscopic discs on the shafts of the main and chop- 
per motors for checking local synchronism and hunting. 
A schematic diagram of the speed control racks is 
given in Fig. e. 

Line Amplifier 

Racks 
The line amplifier racks contain the apparatus for con- 

verting the varying light intensities picked up by the 
optical scanning system from the subject under trans- 
mission into pulses of tone for passing over a telephone 
line to key a wireless transmitter. Also, the signal 
from a wireless receiving station is converted back into 
varying light intensities for recording on bromide 
paper. 

ERPAL 

J[ANEL 

Fig. 3 .-Arrangerneni of receivifrig circ,ii.r. 

to key the transmitter must always rise to a constant 
amplitude in order that full on and off keying is ob- 

tained. 
This is a simple matter to arrange when scanning 

black and white subjects, but in the case of half-tones 
such as photographs, etc., a system of keying known 
as the constant frequency variable dot system is em- 
ployed. By this method the various intensities of the 
subject as recorded by the optical system and photo- 
cell amplifier are converted into pulses of tone of fixed 
amplitude but varying duration. 

Fig. z.-Sc/.l.qrnatic arra/Igernent of tra,remiller. 

speed of the main driving motor in the same ratio. 
A single handwheel control brings about change of 

speed and synchronises the machine at the correct fre- 
quency. An electrical gearbox is thus capable of 
changing the motor speed over a 4/i range. Consider- 
able amplification of the synchronising tone is required 
to produce the necessary torque to hold the driving 
machine in step. The output stage consists of three 
DA6o valves in parallel, operating with oo volts on 
the anodes. 

An output transformer matches the impedance of th'e 
machine synchronising winding with that of the valve 
circuit, and under these conditions the speed and angu- 
lar hunting of the machine remains constant. 

The speed control racks also contain a circuit for 
synchronisíng the chopper motor at a multiple' of the 
fork-frequency (1,200 cycles) in order to ensure a steady 
carrier for the photo-cell amplifier. 

The output circuit in this case consists of a single 
DA6o valve transformer coupled to the chopper motor. 

key the transmitter directly, a 
negative result would be obtained 

at the receiver, since the maximum output from the 
photo-cell amplifier occurs when the scanning spot is 
passing a white portion of the subject. 

With direct scanning of the subject it is therefore 
necessary to reverse somewhere in the circuit. 

It has been found impracticable to employ amplitude 
modulation of a transmitter on a long-distance radio 
circuit due to continuous changes in level of the re- 

ceived signal, and for this reason the tone sent to line 

TONE I.......4AMPUFI 

SENDER -1 NI 

LINE FROM VING 

DISC SUIE 
ON MACHINE 

TUBE RECEIvING- PANEL 
STATION 

perature ccefficient of the fork is about i part in i6o,000 
per degree Centigrade. 

The output of the fork is amplified and fed into a 
frequency-multiplier panel. This changes the syn- 
chronising frequency to ôoo, 900 or 1,200 cycles; this 
frequency change is for the purpose of varying the 

(Fig. 2). The path of the light is interrupted by the 
chopper disc and a carrier frequency is produced before 
the light strikes the photo-cell; in this way a straight- 
forward low-frequency amplifier may be used. 

The output of the photo-cell amplifier contains the 
chopper carrier-frequency on which is superimposed the 

picture modulation. This pic- 
ture-modulated tone is then ree- 
tified and passed through a low 
pass filter in order to eliminate 
the rectified component of the 
carrier. The resultant, which 

TO LINE 
consists of the picture-modula- 
tion only, is used to key a tone 

FILTER TOTOTI 
sender suitable for relaying and 
operating the distant wireless 
transmitter. If the output of the 
photo-cell amplifier were used to 

AND 
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overall constancy of the fork drive is well within corn-, cell which In turn is housed in a screened brass unit 
mercial requirements of ± i part in 100,000. The tem- containing a four-stage resistance-coupled amplifier 
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holder and attached to a removable cover. This cover A structure supported from the lower trunnion block 
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teenth of an inch, leaving a slot right round their peri- 
phery. Rotating under this slot an optical head (with 
a fully corrected lens system) can scan the circumfer- 
ence of the tubes through the slot, and allows for com- 
plete exploration of suitable-sized subjects when 
wrapped round the tubes. 

On the left-hand side of the left-hand rotor pedestal, 
and abutting the face is a stationary optical head which 
contains two prisms mounted on a quadrant. The 
quadrant can be swung by a ball-handled lever outside 
the box. The swinging of the quadrant causes the 
necessary change in the optical arrangements to be 
made for either transmission or reception. 

Behind the stationary head a special housing carries 
a glow discharge-tube suitably mounted in a plug-in 

Fig. 5 -The transmitting optical arrangements. 

connection is made to the machine windings, etc., 
through the slip rings and carbon brushes. On the 
lower trunnion is mounted a gear wheel which engages 
through a train with a shaft; this shaft protrudes 
through the baseplate and terminates in a cranked 
handle alongside the neon tube housing and gearguard. 
With this handle it is possible to rotate the motor car- 
case in either direction with the machine running and 
synchronised, and this allows for the phasing of the 
receiving scanning spot with the distant transmitting 
scanning spot. The lower spindle is extended and has 
mounted on it five toothed lowmoor " iron wheels. 

of the scanning device. 

Optical Transmitter MESSAGE SURFACE 

and Receiver - -: PR lOLO 
I 

The optical machine consists of a very rigid cast iron -- 

bedplate to which are attached the following unit as- 
KIL semblies. On the topside: An optical.rotor made in050 CELL TAi OPTICAL HEAD 

two separately detachable halves, each half being al- STATOR R 

most identical and consisting of a gun metal tube 88 LIIL HEAD HJ TOP 0F 8ASEPLATE - mm. diameter supported by a cast iron pedestal. These 
tubes are mounted almost central on the baseplate with - 

their common axis coincident with the longitudinal axis SINE w VE 

of the base. The right-hand side tube carries an inner - - - APER 

SIRE vE 
sleeve mounted on ball bearings, and has an optical IRRE 
head mounted at one end and a wormwheel at the other CHOPPER 

or pedestal end. The left-hand tube has no internal -.J__L PIN HOLE L SEIT 

fittings and acts as the subject support and protection .SOARI 

for the rotating optical parts. When in their correct 
positions, the tubes are separated by about one-six- F E 

C 

Fig. 4.-Circuit for operating glow-discharge recording tube. 

further by a push-pull stage and rectified by a Uio full- 
wave rectifying valve, and finally operating the glow 
discharge recording tube (see Fig. 4). 

This recording tube, which is a product of the Mar- 
coni vacuum research laboratory at Chelmsford, has 
two main electrodes, the cathode being in the form of 
a tube and the anode a ring. There is also a third 
auxiliary electrode to facilitate striking. The tube is 

filled with a special gas mixture of neon and argon and 
gives a strong actinic light when a potential of the ordet 
of 300 volts is applied to the electrodes. 

The recording tube gives dense blacks on ordinary 
commercial bromide paper when passing a current of 
so milliamps. and at the maximum speed of rotation 

shaft through chain, dogclutch and spiral gear train. 
Behind the gearguard at the back of the baseplate an 
instrument panel with meters and selector switches is 
fitted and is arranged for checking. 

In front of the gearguard a small housing carries a 
neon tube which illuminates the stroboscope disc of 
the main machine through a hole in the baseplate. 

Underneath and mounted on the baseplate on the 
right-hand side in front, a special cradle carries a syn- 
chronous motor alternator. The alternator is provided 
with accurately-ground trunnions co-axial with the shaft 
and a set of five slip rings. The machine is mounted 
vertically in the cradle by means of sliding bearing 
blocks mounted än the trunnions and sliding into horn 
blocks in the cradle. This leaves the carease of the 
machine free to rotate about the armature. Electrical 

high-pass filter before the tone is amplified. 
The output from the receiving amplifier passes in to 

the glow tube rectifier panel w'here it is amplified still 

Immediately behind the rotor tubes and parallel to the 
optical axis, a special housing carries a high-precision 
leading screw of 5 mm. pitch. This screw is arranged 
to impart motion through a pair of cylindrical bush nuts 
to a carriage so mounted that the screw also becomes 
the track on which he carriage moves. A gripping 
device with deflector plate is fitted to the carriage, and 
grips the subject betceen two rubber-covered rollers 
maintained under tension by springs. A cranked handle 
on the left-hand end of the leadscrew housing is ar- 
ranged for winding the carriage back after each run. 

The screw receives its motion from the optical rotor 

AND 
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wne from the wireless receiving station consists of has fousing and aligning arrangements to suitably 
three resistance-capacity coupled stages with an overall position the glow tube column, and is held in place by 
gain of 40 db. approximately; the tone passes through three screws which are also the electrical connections. 
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case to .25 mm. intense spot at the scanning surface. tode types. 
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tvo sine-wave apertures D and E respectively, and 
emerges as a converging beam, focused at H after 
passing the right-angled prism G. After passing the 
lens H, the light is projected on to a silvered patch on 
prism I. 

The diverted beam is collected by the lens J on the 
prism face and focused down.to fully illuminate the pin- 
hole L after passing through ghost lens K. (The pin- 
hole L is the one which controls the spot diameter at 
the scanning surface.) 

The objective N is a lens which collects light passing 
pinhole L through prism M and focuses it down in this 

kind was introduced by the Marconi-Osram Companies 
for use in deaf-aids apparatus, but as they have proved 
so satisfactory, particularly on ultra-short wavelengths, 
they have been released for general use. These valves 
are of the triode type and have j-volt filaments so that 
two can be run in series from a 2-volt accumulator, 
giving maximum economy. 

Hivac midget valves are also satisfactory ou short 
waves owing to low inter-electrode capacity, and can 
be used down to 4 metres without difficulty. They have 
2-volt .o6-ampere filaments and are fitted with a special 
low-capacity base and supplied in either triode or hep- 

Transmitting Optical 
Arrangements 

Fig. shows the transmitting optical arrangements. 
A is a condenser lens which collects light from a con- 
centrated filament source, and focuses it down to give 
intense illumination of a pinhole B. The beam on 
leaving B is interrupted by a chopper disc C. This 
disc is 7- ins, diameter, made from thin sheet Monel 
metal, having 78 radial slots and teeth .15 in. wide at 
pitch line and can be synchronously run at either 1,000 
or 2,000 r.p.m., giving chopped light frequencies of 
1,300 or 2,400 cycles. This chopped light is collected 
by a condenser lens F, after it has passed through the 

of light occurring once per revolution of the opticaL 
receiver. The carease of the receiving motor is then 
rotated by the phasing handle on the bedplate until the 
spot of light coincides with the clipper bar position on 
the receiver. The machines are then in phase with one 
anöther and a test transmission can commence. 

Battery Midget Valves 

Constructors of short-wave receivers would be well 
advised to consider the use of some of the small battery- 
operated valves now available. The first valve of this 

POLEb 

L 
HOTATING OPTCAL HEAD 

Fog. 6-Schematic sec/io,: of the optical receiving arrangements. 

The disc and spider are totally enclosed in a housing 
which is made in two halves, and forms the support for 
optical parts of the unit. In front and mounted from 
the same support as the motor, a light-tight box houses 
a special concentrated filament lamp. 

to suit machine speed. 

Operation 

The usual procedure is to run up both machines and 
send a synchronising signal. This can be done by 
placing a piece of white paper on the transmitting drum 
and adjusting the transmitting circuits for the normal 
transmission of a black and white subject. The res- 
ponse round the drum is uniform except at the point 
where the clipper bar holds the paper in position, and 
a short pip is sent to line each time the optical 
rotor passes this point. This signal is recorded on the 
receiving drum and is observed as a momentary flick 

GW SSCHAUGE TUBE 

- - RIS DIAPH.AG'' 

BRUTTE1 

from the optical axis as to fail to be within the field 
of lens J, and does not, therefore, get passed on to the 
photo-cell. 

When on receive, Fig. 6 shows a schematic section 
view of optical parts. Lens P collects light modulated 
at picture-frequencies from the glow-discharge tube S 
and focuses it down through prism R to fully illuminate 
pinhole L. The objective N collects light passing 
through pinhole L and focuses it down to an intense 
spot at the message surface, and so exposes commer- 

MESSAGE SURFACE cial bromide paper to correspond with the modulation. 
The iris diaphragm gives control of density of exposure 

chronous tone frequencies of 70, 90, 550, 2O and 270 
cycles at the lowest synchronous machine speed, and 
provide the screen tone for half-tone work. The top 
spindle protrudes through the baseplate and engages 
the wormwheel 0i tile optical rotor with a seven start 
worm. To the left of the main machine unit the Chop- 
per unit is mounted and consists of a casting on which 
is mounted a small synchronous motor alternator which 
carries the chopper disc mounted on a special spider. 

that scattered light reflected from the subject bing 
scanned is picked up by the objective N and focused 
back through prism M and pinhole L, lens J collects 
light passing pinhole L and passes it on through the 
prism I. The beam emerges from prism I with the 
shadow of the silvered patch in its centre. Lens O 
collects the scattered light beam and focuses it down 
as a circular spot of about 5/16 in. diameter on the 
active surface of the photo-electric cell. The ghost 

- lens K is arranged so that the image of the silvered 
patch reflected back by prism M is diverted sufficiently 

r21 I j,I;1oj,1 . 
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carries five magnetic pick-up devices. These five This beam of incident light does not occupy the full 
separate tone generators are used to generate syn- light cone of the lenses J, K and N, and is so arranged 
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provided the latter is sufficiently in- 
sistent-and we can trust the tele- 
vision public to seeto that. Anyoñe 
who can look back to,the old bright- 
emitter valve and contrast it with 
the modern. pentode, which does 
umpteen times the work on one-fifth 
the filament juice, need never despair 

The Daily 
"News Reel" 

Many listeners complain that the 
B.B.C. do not put enough" outside 
broadcasts into their programmes. 
They would like io hear more run- 
ning commentaries on sporting and 
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Short-wave 
Therapy 

Most short-wave fans are quite 
satisfied to use their sets in the ordin- 
ary way, and manage to get plenty 
of pleasure in listening to broadcast 
programmes outside the reach of their 

niignt seem. 

More 
Light 

In the case of rotating disc and 
mirror systems the Kerr cell, al- 
though a great advance on the origi- 
nal Neon lamp, still wastes or ab- 
sorbs far more light than it passes 
through to the screen. On the other 
hand, with the cathode-ray tube, one 
is up against the limitations of fluo- 
rescent light, combined, of course, 
with the fact that the screen as a 
whole must be mounted inside the 
glass bulb. 

Here it seems to me that the future 
of cathode-ray reception is very much 
at stake, because it appears that one 
cannot increase the brilliance of the 
fluorescent light produced by elec- 
tronic bombardment beyond a cer- 
tain point. That is so far as our 
knowledge goes at present, though 
no doubt we shall find ways and 
means of doing it as time goes on. 

Supply usually follows demand- 

sure that sooner or later they will 
either find out how to brighten-up the 
fluorescent screen, or else discover a 
more brilliant substitute for it. 

At the same tinte it does not fol- 

low that the cathode-ray receiver is 
going to have things all its own way. 
In fact I have recently heard very 
good reports of a new type of Kerr 
cell, which may turn out to be a bull 
point for the mechanical scanner. 
Some people will tell you that the 
rotating disc or drum stands no more 
chance against the cathode-ray tube 
than the crystal did against the valve. 
But the electrical engineer said much 
the same kind of thing about the gas 
industry nearly fifty years ago-and 
in spite of that, gas shares are still 
a profitable investment to-day. 

For that reason I prefer to keep an 
open mind on the respective merits of 
cathode-ray versus mechanical scan- 
ning. All I will say for the moment 
is good luck to the first who succeeds 
in producing the goods at a reason- 
able price. 

ing all the most interesting' of the 
day's events with the help of the film 
and the gramophone. 

"Sez 
You" 

A rather belated contribution comes 
from a correspondent who is con- 
cerned with the vexed question of 
what to call those who "look-in." He 
argues that the earliest example of 
true television is the so-called 

mirage " effect, of which a typical 
example is the distant oasis often seen 
by thirsty travellers in the Sahara. It 
may occur elsewhere, and in different 
circumstances; but it always repre- 
sents something which is definitely 

- beyond the range of ordinary eye- 
sight. And it is reproduced without 
scanning, Kerr cells, cathode-ray 
tubes, or any of the other parapher- 
nalia of its modern rival. He there- 
fore suggests that the television en- 
thusiast should call himself a 

miragineer." 

IN the ordinary course of events, 
high-speed scanning might be ex- 
pected to pave the way not only to 

clearer but also to bigger pictures, 
though in practice we find that it is 
one thing to get a high-definition pic- 

ture into the ether, and quite another 
to throw it in bright relief on to the 
viewing screen. Thanks to recent 
progress, we can now reproduce prac- 
tically as much detail as we want, 
but only at an intensity of illumina- 
tion which is too low to allow the pic- 
ture to be magnified through lenses. 
In other words the problem of size 
really resolves itself into one of get- 
ting more light on to the screen, and 
this is by no means as simple as it 

lhe Value 

of Research 

And, in a sense, that is where 
fluorescence belongs, since it is pro- 
duced, at least in the television re- 
ceiver, by the action of electrons. Also 
it is closely related to what occurs in 
the photo-electric cell at the transmit- 
ting end. The photo-electric cell re- 
acts to rays of light by emitting free 
electrons, whilst the fluorescent 
screen generates rays of light when 
bombarded by free electrons. 

All this is very much in the lime- 
light of modern physics. Research 
workers are at present digging into 
the mystery of the relation between 
light and the electron, and we may be 

course, the programme directors 
know only too well thatit is impos- 
sible to please everybody all the time, 
but I think there is a lot to be said in 
favour of the idea of going more fre- 
quently outside the studio for pro- 
gramme material. 

In the States and in Germany, for 
instance, the travelling micro- 
phone " is in great demand and is 
largely responsible for the most popu- 
lar items on the programme, which 
are usually recorded or bottled " so 
that they can be repeated at an hour 
when most people are free to listen 
to them. Once ve get television in 
full swing here, it will open up fresh 
opportunities for developing a really 

live " broadcast news-reel. cover- 

'CS! 
'ï 

By THE LOOKER 

The Problem of what the future may bring forth, other topical events than they do at 

of Large Pictures 
particularly in the field of electronics. present, even il it means less cham- 

ber music and nigger crooning. Of 
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appear to be restricted to the official 
service arca of 30 irdles, for a corre- 
spondent, just returned from Inns- 
bruck, saw some excellent i8o-line 
pictures on an Austrian-built receiver. 
The future of the ultra-short waves 
seems as yet uncertain and in official 
circles it has been realised that the 
range is not so restricted as was first 
thought. Proof of this can be found 
in the new Post Office telephone ser- 
vice between England and the Chan- 
nel Islands, a distance of 110 miles. 

issues of Television and Short-wave 
World we have ever had the pleasure 
of presenting. 

Usual Price 1/. 

On Sale, 

WEDNESDAY, JUNE 26th 

International DX-ers Alliance 
The monthly meeting of the Inter- 

national DX-ers Alliance (London 
Chapter) was held at the Chequers Res- 
taurant, Essex Street, Strand. This 
month, by courtesy of the Post Office, 
visits have been made to the Inter- 
national Telephone Exchange at Fara- 
day House and P.O. Research Station 
at Dollis Hill. 

Future visits include the Battersea 
power station and the Post Office Re- 
search Station. 

the Association intends that there 
shall be no counter attraction to the 
ordinary broadcast receiver. To me 
this appears to be a policy which has 
little to commend it, and it is ques- 
tionable whether it will offset the 
harm which it is alleged the booming 
of television did to the wireless trade 
in the early part of the year. 

In direct contrast to the attitude 
adopted by the Radio Manufacturers' 
Association, the Director of German 
broadcasting is arranging for tele- 
vision to be a prominent feature at 
the Berlin Show to be held on August 
i6. There is vers' considerable acti- 
vity in Germany, and it does seem as 
if manufacturers are being given 
evéry encouragement to produce in- 
expensive receivers. 

Ultra-short 
Wave Range 

Incidentally, I hear that the range 
of the Witzleben transmitter does not 

In our next issue the Editor-In-Chief 
will, in a special article, sum up and 
explain that position and, it is hoped, 
clear up a number of misunder- 
standings. 
In July, short-wave men are at their 
happiest and busiest. Amateurs every- 
where will be concentrating on 

5- metre Transmission 

and Reception. 

and we are gladly taking the oppor- 
tunity of offering them some special 
help. Our extensive programme of 
5-metre features next month will 
find a place for a three-valve super- 
regenerative receiver a battery 
transceiver for five metres a one- 
valve five-metre unit for the beginner 
five-metre aerial systems and a 
review of five-metre transmissions. 
We promise our readers one of 

The Very Best 

casts. 

Television 
and Advertising 

The possibility of television from 
the Continent being received in 
this country is engaging the 
serious attention of interests con- 
cerned with sponsored programmes, 
and it is quite likely that we shall see 
some developments. There are, of 
course, many difficulties and not the 
least is the accommodation of a scan- 
ning-frequency which will be accept- 
able to lookers on a wavelength which 
can be received in this country. It 
is generally considered that a 90-line 
picture could be broadcast upon a 
wavelength round about 150 metres, 
and if tests proved this possible some 
such scheme of sponsored pro- 
grammes would be quite feasible. We 
may be sure that the potentialities 
from a commercial point of view are 
so great that no side of the matter 
will be neglected. 

The Wireless Exhibition 
and Television 

The Radio Manufacturers' Asso- 
ciation has announced that no 
television receivers or television 
kits of parts will be allowed to be dis- 
played at the Wireless Exhibition, 
which takes place at Olympia in 
August. It has gone a step further 
and prohibited the display or distri- 
bution of any advertising matter re- 
lating to television. Quite evidently 

The time is ripe to tell the public 
precisely what is 

,The Present Position of 
Television, 

particularly in relation to the coming 
of a public television service and the 
provision of receivers within the 
reach of a big section of the population. 

pedients thìt I have tried with 
mechanical scanners of both disc and 
mirror-drum types. Although it is 
possible to adapt a 30-line scanner to 
some extent to suit 6o-lines and 25. 

pictures per second, at the best any 
such arrangement is the poorest of 
makeshifts and increases the difficulty 
a hundredfold. A cathode-ray tube, 
of course, does not present any diffi- 
culty in this respect, but as I have al- 

ready stated, I must confess to 
failure with thesé particular broad- 

s can aìsobe employed in an emer- 
gency as a substitute for the family 
physician. One well-known hospital, 
for instance, is said to possess an 

ultra-short-wave set " which is 
freely used for curing various forms 
of inflammation no matter how deep- 
seated. According to the newspaper 
report the treatment is particularly 
beneficial for carbuncles, boils, and 
pains in the neck. - 

IXTEREST" 
ISSUE 

Important features for 
everybody in Next 
Month's "Special." 

The inauguration of the series 
of test transmissions by the 
French PTT has created a good 
deal of interest among enthusiasts in 
this country, who had hoped that this 
would make another service available. 
I have to confess that, although I am 
able to receive the transmissions at 
good strength, so far I have been 
quite unsuccessful in resolving any 
resemblance of a picture either with 
a cathode-ray receiver or various ex- 

Tht'JISIC)ìi 
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less fortunate brethren. But it seems 
that, by disconnecting the aerial and O IJ J L }J ¡ 

The PTT' 

tiehtenin-uo the reaction coils, the 
i 

Transmissions 
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- Short-wave listeners interested in the elimination of harmonic interference, reduction of noist level,, 
or the increase of signal strength will be intrigued with this simple unit. It is being used by the designer, 
Norman Brandon, a well-known listener, within the shadows of the aerials at Brookman's Park, and has 

proved very effective. 

M P L E short-wave- tapping, cutting out the 
receivers for use close 

SI 
- -- coupling coil hut bringing 

to a powerful trans- - in the series aerial conden- 
mitter are inclined to be ser. Slight variation in 
upset by harmonics which - - selectivity can be made by 
unfortunately invariably adjusting this capacity, but 
come in on one or more of - make these adjustments 
the amateur or commercial ,. 

- carefully, otherwise signal 
wavebaisds. This har- strength may drop off. 
monic trouble is particu- 

- The SG. valve is worked 
larly noticeable on the in a normal way except 
ióo- and 8o-metre amateur that the screened-grid volt- 
bands, if the receiver does \\ ' age is continuously vari- 
not use a pce-detector H.F. able between zero and 
stage. maximuni. I rather like 

From time to time I have / this arrangement, for with 
realised the need for some 

- certain high-frequency pen- 
unit to overcome these i todes, which, by the way, 
troubles as both my receiv- can be used without altera- 
ers-a straight two and a - tion, instability may be 
simple super-are troubled 

I - noticed unless very special 
by harmonic interference. precautions are taken. 

It is a simple matter to Variable screen voltage 
lash up an H.F. unit, but, stabilises a circuit quite 
unless great care is tak?n . - - nicely, but, of course, no 
in the construction, it will instability will be noticed 

JUNE, 1935 
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t Shórt-wac Signäl Booster 

tivity to be varied as required on differ- .- s Lt+ wire than when wired correctly. Ì 
cnt wavebands. '-.o----O would not be fair to this circuit to Str+ 

The Jackson pieset condenser is 'a The aerial Circuit has besn designed to take a it out when built in the old way, so I 
very Inexpensive compònent but has co,,ventional aerial or a daub/el lyje.. strongly advise readers to construcLit 
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probably be unstable or 
difficult to operate. As 
the H.F. unit is suitable for all pur- 

poses I decided to make one up to give 
maximum gain and at the same time 
to be completely stable. Naturally as 
this actual unit has been in use for 
some time all the little difficulties which 
generally crop up after some months of 
use have been removed. Improve- 
ments have been embodied as a result 
of personal experiments and, although 
perhaps they may seem unnecessary, 
actually perform some useful function. 

A typical example is the use of a 
valve screen with a metallised valve; I 

found that he metallised valve on its 
own was not satisfactory on certain 
wavebands, as sometimes it was inclined 
to be unstable if the gain was pushed 
to the limit, and this, of course, makes 
the unit difficult to handle, while the 
results would be very uncertain. But 
valve screens do the trick. They re- 
move the last trace of instability and 
altogether make the unit very docile 
to handle. 

Actually this booster uses a conven- 
tional circuit, small points here and 
there actually accounting for the good 
results obtained. Notice that the coils 
are home-wound. Provision has been 
made for a doublet aerial, while the al- 
ternative aerial taps enable the selec- 

The .cignal bsss.'er is neat and compact 

proved most effective, and I thoroughly 
recommend it for general use. 

The Circuit 
First of all the circuit. The aerial is 

fed into the grid of the screened-grid 
valve through either a coupling coil 
or direct to the grid through a preset. 
Incidentally the coupling coil has been 
designed to give a compromise between 
optimum gaìn and maximum selectivity 
on all wavebands. But more about the 
coil design later. 

When maximum gain is desired and 
selectivity has to take second place, the 
aerial can be connected to the second 

w i ii 
A1A2 ,o 

Q Q ftrc Ilnfd 

VR1 

with tlie screened-grid 
- valve. 

Actually the main function of 
the variable screened voltage is 
to provide a positive means of volume- 
control but, incidentally, there is no 
need for any reader to worry about the 
type of his eliminator, because any unit 
giving ioo volts or more will do excel- 
lently. There is no need for a special 
screened-gri,d tapping. 

Cholcelmpedance 
The impedance in the anode circuit 

of the valve takes the form of a highly 
efficient screened choke. Several types 
of choke were possible in this position, 
but a combination of the Cossor 215SG 
and the Eddystone screened choke gave 
optimum amplification. 

Before going into details about the 
construction, I should like to point out 
that the average amateur's idea that re- 
ceivrs can be tested very roughly wheñ 
they are built on a breadboard and wired 
in hay-wire fashion is completely erron- 
eous. It must be iealised that the more 
efficient the circuit, the less efficient it 
will be unless it is wired in an efficient 
way, as intended by the designer. 

In the old days with straight receivers 
of low stage gain any tort of layout- or 
construction would do, in fact results 
were sometimes better when wired hayL 
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exactly as I have done, particularly as 
regards screening. 

All the little tuning troubles have 
been overcome. The circuit is com- 
pletely stable, selective, will actually 
tune between ¡a and 200 metres and 
even between 12 and 20 metres has a 
fair percentage of high-frequency 
gain. 

Construction 

First of all the chassis can be bent 
out of aluminium with the minimum of 
trouble, but, before fixing the panel to 
the chassis, cut out the slot to take the 
Eddystone tuning drive. The two 
large holes, one for the valve holder 

be cut out of the alumi- 
nium by means of a one- 
inch centre bit. 

The actual valve 
holder is mounted at the 
same time as the Colvern 
valve screen, two bolts 
fixing both components. 
As the other components 
on the chassis are so few 
in number, they can be 
bolted on in almost any 
order, but it is advised 
to mount all components 
on the base plate first 
and on the panel after- 
wards, finally bolting the 

-'aYJic)ìJ 
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This photograph 
shows the rear of 
the signal booster 
which, as wi/I ho 
seen, is quite simple 

to build. 

JUNE,.1935 

The wiring can be seen on the re- 
duced copy of blueprint. A full-size 
blueprint can be obtained from the Blue- 
print Department of TELEVISION AND 
SHORT-WAVE WORLD, Chansitor House, 
37/S Chancery Lane, London, W.C.2, 
price is. 

There is no need for me to elaborate 
the constructional details except to 
mention that the three-way Befling-Lee 
socket must be carefully fitted. Notice 
that one terminal is taken to H.T. posi- 
tìve and the other to L.T. positive, the 

is available, pice 1/-. 

332 

and the other for the coil holder, can I panel to the chassis 

COMPONENTS FOR SIGNAL BOOSTER 
CHASSIS AND PANEL PLUGS, TERMINALS, ETC. 
8 in. by 6 in. by In. aluminium (Peto- a plugs, type A, marked H.T. +, 

Scott(. HT. - (Clis(. 
Panel, 8 in by 7 in. aluminium (Peto- i-Spade terminals, type R, marked LT. 

Scott(. . +, LT.- (Cis(. 
CONDNERS lE)( u k, (B ihg 

g 

i-i-mid., type o (T.C.C.(. 

CONDENSERS, VARIABLE RESISTANCES, VARIABLE - ososo-ohm potentiometer (Erie(. x-.000xk-mfd., type 942 (Eddystone(. 
x-.0000-mfd., pry-set (Jacksou(. SWITCH - 

x-.000x-mfd., pee-set (Jackson). I-Too-pole make and break, type S8i 
COIL FORMERS (Buulgiu(. 

4-4-pin (B.T.S.(. VALVE - 

CHOKE, HIGH-FREQUENCY x-Cossor ,xoSPT met. 
x_Type 983 (Rddystone). VALVE SCREEN 
DIALS, SLOW.MOTION x-Colveen. 
x-,.-Type 9338 (Eddystone(. SUNDRIES 
HOLDERS, COIL Conne9ting wire and sleeving (Goltone(. 
x-4-pin (B.T.S.). Quantity of 6BA nuts and bolts (Peto- 

HOLDERS, VALVE A complete kit of parts is obtainable 
z-Type SW4x (Bulgin(. from Peto-Scott, Ltd. 

l-I-I-I-I---- - - 
. . 

II1 

The layout and wiring diagram. A fodl-sie blueprint 
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tuning from 24/48 metres requires 
eleven turns of 26-gauge d.s.c. wire also 
wound 14 turns per inch. The coupling 
coil is in this case wound with six turns 
and with the same spacing as for the 
grid coil. There is again no spacing 
between the coils. The 45/loo- metre coil 
io wound with the same gauge of wire 
but with no spacing between turns, the 
grid coil requires 20 turns and the coup- 
ling coil turns with a gap of 3/l6ths 
of an inch between the end of the grid 

This is an underneath view of the chassis, showing the wiring and layout of 
components. 

turn coupling coil, this is a rather vari- All readers who are using a super-het 
able quantity because so much depends with a first detector oscillator not hay- 
on the locality in which the receiver is ing a high-frequency stage in front of 
to be used. it will be well advised to use this 

If additional selectivity is required, booster, for, in addition to increasing 

COIL-WiNDING DATA 

Grid Coil. Coupling Coil. 

JUNE, 1935 

centre contact being earthed to the 
chassis. 

The Coils 

Now, as regards the coils, these are 
most important. Most amateurs know 
that, to obtain maximum volume, the 
L/.0 ratio in the grid circuit must be 
more or less correct. It has been ar- 
ranged that the tuning coils bring the 
moré important wavebands in at the cor- 
rect position on the dial. For example a 
24/48-metre coil brings in the 25-metre 
commercial stations at about degrees 
on the dial. The 45/100-metre coil 
brings in the co-metre commercials at 
9 degrees on the dial, and so on. 

The low-wavelength coil tunes be- 

tween 12 and 25 metres, the formers 
incidentally re the same type through- 
out and can be obtained from B.T.S. 

The grid coil consists of five turns of 
26-gauge ds.c. wire wound 14 turns per 
inch. The coupling coil consists of 
four turns and there is no space between 
the end of the grid coil and the begin- 
fling of the coupling coil. The pin con- 
nections for all of the coils can be seen 
f rom the illustrations. The second coil 

T 
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coil and the beginning of the coupling 
coil. For the top-band coil tuning be- 
tween 90 and 200 metres the same gauge 
wire is used, with no spacing between 
turns. The grid càil has 40 turns and 
the coupling' coil ¡8 with a space be- 

tween coils of 3/I6ths of an inch. 
With regard to the final coil, the ¡8- 

and will distinctly improve the range of 
the receiver. There may not neces- 
sarily be a distinct increase in volume, 
but the actual range of the set is in- 

creased enormously. 
As mentioned previously, if you are 

living close to a powerful transmitter, 
this additional tuned circuit will greatly 
help to reduce harmonic interference. 
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have been particularly well received in 
America. VKLZ has worked W9NY 
in Milwaukee, which is a record in 
Australian circles. He has also worked 
W2TP, the latter station being well 
known in this country on 20 metres, 
this station being eleven thousand miles 
distant. This, we understand, is a 
world record. 

hiIllhllIlIliIIl( 

&RID COIL 

}..*___COUPLIHGCOIL 

Details of the grid and coseplicig coils. 

No. i. 12/25 metres 6 turns 4 turns (space 14 turns per inch). 
No. 2. 24/48 metres. ii turns 6 turns (26 gauge d.s.c. wire wound. 14 

turns per inch). 
There is no gap between the grid and coupling coils in the above two coils. 
No. 3. 45/loo metres 20 turns 9 turns (26 gauge d.s.c. close wound). 
No. 4. 90/200 metres 40 turns i8 turns (26 gauge d.s.c. close wound). 
There is a gap of 3/I6ths of an inch between the grid and coupling coils in coils 

3 and 4. 

reduce the number of turns on the coup- 
ling coil, or conversely, for flatter tun- 
ing and more volume, increase the 
number of turns. 

Of course, a medium-band coil can be 
wound and would require approximately 
75 turns on the grid and 25 turns for 
the coupling coil, but actually the unit 
is not intended for medium waves. 

The function of this unit is first of all 
to amplify signals received on a straight 
short-wave receiver-it can be added to 
any short-wave set whether it has a 
high-frequency stage at present or not 

the signal strength and reducing the 
number of harmonics, the bad noise 
level will be very greatly reduced. 

Ten-metre Reception 
Several English stations are .active 

on ten metres, notably 2YL, from Tad- 
worth, but some remarkable perfor- 
mances are being put up in Australia. 
We have just received details of how 
the VK stations are successful in con- 
tacting American and Japanese 
amateurs quite consistently. 

Australian stations VX2LZ and 2HY 
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First Details of the Edison Bell Sound and Vision and Vision Cathode-Ray Receiver.. 

: tvçlve months ago Mr.receiver and the other a television re- NEARLY 
Howard Flynn, managing direc- ceiver only. In conjunction with the 
tor of Edison Bell, Ltd., had the latter it is proposed to market a sim- 

foresight to realise that the ultimale pie unit which can be used in con- 
development of television would be junction with an ordinary broadcast 

receiver for the reception of the sound 
. 

- side of the television programmes. 1'- 

The Vision and 
1 a Sound Receiver 

The cabinet of the complete re- j 

j 

ceiver is approximately four feet high 
and the screen occupies a rectangle at e - n 

i the top 02 ins, by 9 ins., the tube, of w: 
course, lying horizontally. The tube The Edison Bell sound and vision receiver is a 
is supported in a wooden cradle at very handsome piece of work. 
the front and is held securely in posi- 
tion by means of a rubber strap at- latter being placed right at the bot- 
tached by snap fasteners. An in- tom of the cabinet. In all there are 
genious feature is the method by six controls which are as follows:- 
which the connections are brought to On-off switch, picture centring con- 

I the tube. Towards the rear end trol, brilliance control, sound tuning, 
there is an annular ring of insulating vision tuning and sound volume con- 
material which is fitted with termin- trol. The controls knobs have chro- 
als; the tube lies within this ring with mium metal behind them which re- 

- generous clearance and permanent flects a portion of the light from the 
connections are made from it to the tube and so makes them visible in 

fL'/IS1C)ii 
AND 

SHORT-WAVE WORLD 

THE EDISON 
TE LE VISION 

BELL 
RECEIVERS 

JUNE, 1935 

 Two models have been designed- This photograph shows the vision receiver for use with a The designer, Mr. C. P. 
one a complete television and sound separate receiver for the sound. (Continued on page 336.) 

334 / 

Mr. Howard FLynn, Managing Director of Edrcon 
Bell (1933), Ltd. 

upon high-definition lines, and what 
was of greater importance, that the 
possibilities then oyere such that with- 
in a reasonable time some television 
service must be inaugurated. In these 
ideas he had sufficient confidence to 
go right ahead with the design of a 
receiver and for the greater part of 
the past year his technical staff have 
been engaged in research which has 
culminated in the two receivers which 
are now quite ready to go into corn- 
merciai production. 

We have seen the many earlier 
models which tell very plainly the 
amount of work that has been put in; 
these range from rough hook-ups to 
finished cabinet models, and incident- 
ally it is interesting to note that 
throughout the policy has been 
àdopted of entirely rebuilding instead 
of modifying the earlier type as pos- 
sible improvements have been re- 

vealed.. The outcome of this work 
is shown by the photographs on this 
page. 

tube holder at the back of the cabinet. 
The time-bases are accommodated 

at either side of the tube and as both 
the tube and these arc mounted on a 
sliding tray the whole assembly can 
be withdrawn from the cabinet very 
easily. 

Both vision and . sound receivers 
are accommodated in the centre por- 
tion of the cabinet and below these 
are the speaker and power unit, the 

semi-uarkness. 
The cabinet is a very handsome 

piece of work and as the photograph 
shows, of very modern design. It is 
of ebonised wood with bright chro- 
mium-plated metal strips in relief, 
and a base of the same material. 

The Vision 
Receiver * 

The smaller model which, as men- 
tioned before, is a vision 
receiver only, is built upon 
the same lines and has the 
same size of screen. This, 
of course, comprises the 
tube, time-bases and vision 
wireless receiver, and the 
chief difference is in the ar- 
rangement of the controls, 
of which there are five, 
viz., on-off switch, picture 
centring, brilliance control, 
vision tuning and vision 
volume. With quite a 
simple alteration both 
these receivers are adapt- 
able for practically any 
number of scanning lines. 
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meter. Here is the coil switching which has a very positive action. The local equaliser, two low-pass filtrs, 
With this receiver is' used a oscillator is also embodied in this omit, one cutting at 3,500 cycles, 
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Field Strength 
Measurements 

The field strength of al- 
most any transmitter can be 
measured very quickly. The 
apparatus used for it consists 
of a special super-heterodyne 
receiver with an intermediate- 
frequency of 1,500 cycles, this 
frequency being chosen to 
give the maximum selectivity. 
Quality, or sather, the lack of 
it, does not matter at all for 
only carrier-wave strength is 
measured. The intermediate- 
frequency currents are recti- 
fied by a logarithmic rectifier 
and the given D.C. recorded 
on a conventional milliam- 

wave-range is 12-90 metres. 
The input circuit is arranged 
that the receiver can oper- 

I ate from a simple domestic 
- :. ."-.- type of aerial, cross feeder, 

or Franklin aerial fitted with - 
reflectors. With regard to 
the output circuit the engi- 
neers have discovered that by 

- 

.- 4 - 

. using two aerials of either 
different types or in different 
directions with two separate 

- -, . receivers a considerable per- 
lip 

- centage of fading could be 
- 

ß overcome, so now it is a com- 
¡ mon practice to bring together 
I two receivers in this way. 

Outputs from the two re- 
¡ celvers are fed into the mixing 

'tack through a 600-ohm line. - This rack contains a variable 

felaying of European programmes, its 
scope has been extended to checking 
sworld-wide short-wave stations, the re- 
laying of American, Australian and 
other long-distance transmitters, and 
as a general listening post, keeping a 
watchful eye on the world's broadcast- 
ing. 

The entire station is self-contained, 
except for power, which is obtained 
from the local supply mains, but all the 
equipment is operated from H.T. and 
L. r. aaumulators, which are charged 
or she spot. 

conjunction ith a Belllni-Tosi radio- 
goniometer. This gives an added 
means of cutting out interference. 

The receivers foi medium- and long- 
wave working are of the straight 
variety with two high-frequency stages 
and, of course, automatic volume con- 
trol. Most amateurs will probably be 
more interested in the short-wave re- 
ceivers, which have come into promin- 
ence recently owing to the short-wave 
relays from New York. Four .receivers 
are available and it is possible to inter- 

audio-frequency amplifier or into a 
mixing panel for re-transmission. 
Battery . . . . . 

Supply 
Although mains valves are used 

throughout, the L.T. and H.T. supply 
are obtained from wet cells. With 
regard to the IF, stages in the super- 
het, only one stage is A.V.C. controlled, 
and this is coupled to the radio-fre- 
quency amplifier. The IF, frequency, 
in addition to being staggered, can also 
be varied between approximately I,5oo 

kc. and 500 kc., while the 

The Tals/leid station consists of two buildings. The one on the right is the power house ad thst on the left 
housses the checking appasatus. 

NINE HUNDRED feet abov sea 
level, several hundred yards from 
a secondary road, entirely free 

from interference of all kinds, this 
B.B.C. checking station is in an ideal 
position for radio reception, which prob- 
ably accounts for the excellent results 
obtained, particularly on short-waves. 
Some remarkable performances have 
been put up on 3O-O megacycles, but 
unfortunately the official figures cannot 
be published just yet. 

Although the station was erected 
primarily for frequency-checking of 
British and European stations and the 

frame aerial, and a local screened radio- 
frequency oscillator is employed foi 
calibration. The radio-frequency cur- 
rent produced by this oscillatoi, in a 
i-ohm resistance at the centre of the 
frame aerial is measured, while the ef- 
fective height of the frame aerial is 
known, so the effective field required to 
give an effective current in the meter 
can be calculated. 

It is not proposed to delve into de- 
tails oi the medium- and long-wave 
meters used for checking purposes, ex- 

cept to say that the receivers cover 
from 200 to 2000 metres and work in 

link two of them at any time from diver- 
sity aerials. But more about that later. 

I was surprised to find that the re- 

ceivers were more or less conventional. 
They Consist of eight valves with the 
following sequence. Screened-grid, 
radio-frequency amplifier, followed by 
a tuned grid stage to a directly-heated 
triode with a separate directly-heated 
triode oscillator. Only tsvo IF. stages 
are used, but the interosediate-frequen- 
cies are staggered. The second detec- 
tor is an I.D.H. diode with another 
LD.H. triode for A.V.C. The diode 
can either be coupled into a triode 

r 

k r 

Our special cor- 
respondent gives 

particulars of 

the short-wave 
receivers used by 

the B.B.C. at. 
Tatsfield for re- - laying,frequency 
checking and 

monitoring 
pur- 

poses. 

JUNE, 1935 
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The Tatsfield. Checking Station 
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e1d, neither is it poÑsible that many 
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if necessary, to increase this accuracy I 0600 W8 
to one tart in ten million. 

I 

I 

Time-signals from Rugby on i8,000 
I 

0700 
metres are used to check frequency and 

I 

0800 these transmissions are picked up on a 
I 

1200 i simple radio receiver. The quartz 
I 1300 I crystal oscillator used in the frequency- 
I ioo I 

checking is, of Course, temperature con- 
J 

.. 1500 I 

trolled by means of a thermostat ar- 
i 

1600 
I 

rangement. A Thyratron valve of the 
I 

1700 
I 

gaseous type is used in this control and 
I 

.. 1800 
has proved to be mo per cent. efficient. 

I 

I 

In addiption to all this apparatus 1900 
20001 there is also a temperature-controlled 
2iOO I - tuning-fork used as a standby for the I 22O0 I 

quartz crystal and other apparatus. 
I 

The average amateur cannot con- I 2300 
ceive the amount of accuracy with 

I 
I 

which tests are carried out in Tats- 2400 I 

LU; NY; VE1; Wi, 
2,3,4,5, 8 

VK; Wi, 2, L 4,8; 
'ZL 

VE5; Wi, 6, 7,8 

RC; VES; 1V6, 7; VI 

W7 
W1.2 
Wi; FR8 
W' 
Wi; FM4 
wi's 
ZC6 
FM4,8; VQ4; ZC6; 

ZD 
K4 
WI, 3 
Wi, 2, 3, 8; LU 
FM8; LTJ;,PY; VE1; 
Wi, 2, 3, 8 

CM; VE1, 2; Wi, 2, 

3,4, 8 
Wi,2,8 

The second detector and A. VC. circuits are included in this sec/io,,, the entire short-wave receiver are carried out at other times, but the 
being constructed unit fashion in this waji. call sign is changed to VK3 XX. 

with A.V.C. is that the A.V.C. control 
is so effective that a variation in signal 
strength of 66 decibels only results in 
an average variation at the detector 
circuit of four decibels. 

Mr. Grifliths, the engineer-in-charge, 
told me in a most lucid way about the 
apparatus designed and used at Tats- 
field, and one point is very hard to 
forget. Although the frequency-mea- 
surement is accurate to onepart in 
one-and-a-half million, it is possible, 

- When to Listen for Short-wave 
Stations during JUNE 

By 2BWP, C. J. Greenawa1, 

B.S.T. 3.5 mo. 7 mc. 14 mc. 

0400 W8 Wi, 3, 9 
0500 Wi, 2, 8 - CM; FM8; KS; LU; VES; W7 

TI; Wi, 2, 3, 4, S, 
8,9 

Receivers 

The short-wave receivers are all of "The Edison Bell Television Receivers" 
unit construction, while wave-change (Conlinsed from page 334.) 

switching has just been embodied. This 
switching is of massive construction, Hall, has been particularly successful 
unlike the amateur idea of short-wave in eliminating intereference. Tests 
design, but it has proved to be very made at the Edison Bell laboratories 
effective. Another feature which will in Rosebery Avenue, London, E.C., 
appeal to listeners who have struggled have proved that this is practically 

- - 

- 'i $s__ - 

ployed cylindrical records. In their 
works are many models and records 
reminiscent of the earliest days of 
sound recording. Once again this 
concern is in the forefront in the de- 
velopment of a new science. 

Australian Short-wave Radio 
from Lyndhurst 

Transmissions from VK3LR, of 
Lyndhurst, Australia, are being well 
heard in this country with simple re- 

ceivers. The Lyndhurst station is 
situated 25 miles east of Melbourne, 
and is at the moment carrying out 
experimental transmissions. Plant 
consists of electron-coupled oscillator 
followed by screened-grid radio-fre- 
quency. amplifiers with low-power 
modulation. 

The modulated amplifier is followed 
by two additional radio-frequency 
amplifiers driving the final P.A. stage 
to 600 watts at 9,580 kilocycles. 
Transmission times are approxi- 
mately 08.15 to 12.30 G.M.T., pro- 
grammes being taken from 3AR or 
LO. Additional experimental tests 

iL'/IJC)ì'i 
AND 

SHORT-WAVE WORLD 

and the other at 5,000 cycles, four chan- 
nel fader unit, programme meter, an 
audio-frequency amplifier, and the 
necessary jack circuits to allow of con- 
nection of any receiver to the lines to 
Broadcasting House. - 

The Short-wave 

will appreciate the results that can be 
obtained whén conditions are favour- 
able. If I could publish details of the 
short-wave stations heard, I feel sure 
that very few of orn readers would have 
any doubt as to the number of enter- 
taining programmes that cals be heard 
with a short-wave-receiver. 

JU NE, 1935 

non-existent, although the receivers 
vere operated within a few feet of a 

large amount of electrically-driveì 
machinery. Incidentally, it is inter- 
esting to note that Edison Bell were 
the pioneers in this country of the ori- 
ginal Edison phonograph which em- 
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overcome this interference. 
- . A very simple arrangement is to con- 
C-. ?? nect the tuned circuit in series with the 

Tuned to harmonic HT. supply to the PA. This tuned 
I 

circuit should, of course, be arranged 
¿ HT+ so that it w-iii resonate at the same 

frequency as the harmonic to be 
Interference to stations on higher frequencies will be eliminated. As a general rule the 
reduced if this filter is included is the transmitter, tuned circuit can be screened, when 

337 

pointed out that hum is bound to be 
picked up unless the actual speech 
section of the amplifier is completely 
shielded. To this end, the first two 
valves, with their associated com- 
ponents, are completely screened within 
a metal container. 

A simple input circuit is shown for 
a crystal microphone which, of course, 

the Cossor 2IOPG or the Marconi- 
Osram X21. 

From the illustration, one can see 
that the circuit is more or less conven- 
tional. Semi band-spread tuning is 
embodied, while a relatively large 
variable capacity tunes the grid coil. 

The tuning condenser actually is. of 

- 

53.5 waIts output Will) le.ç.ç Iban 5 per cent, distortion are claimsd for Ibis amplifier. 

quite frequently generate harmonics on 
40 metres which block out the entire 
waveband throughout the neighbour- 
hood. Readers have probably heard 
amateur stations on both the funda- 
mental frequency and on the harmonic, 
and very often it is difficult to distin- 
guish any difference in R strength 
between the two signals. In such 
circumstances it is advisable for the 
transmitter to embody some simple 
method of harmonic suppression to 

harmonic distortion. This is a very 
low figure and must not be confused 
with modulator distortion only. If the 
quality is improved to per cent. total 
harmonic distortion the output is 
reduced to 53 watts. 

The whole amplifier is built on a 
steel chassis, the under side of which 
is divided in half by a special steel 
partition. A.C. filament wires and 
other potential sources of hum are kept 
on one side of this partition. It is 

the same time, the G.B. lead can be 
linked to the A.V.C. line in the broad- 
cast receiver, used in conjunction with 
this unit. 

With regard to coils, these are the 
conventional type so the Eddystone 
high-frequency transformers type 959 
can be used in this circuit without 
alteration. 

Harmonic Suppression 

Considerable interference can be 
caused to short-wave listeners by 
unnecessarily powerful harmonics. 
Stations on So metres, for example, 

A High-quality Amplifier 

\Ve were interested in an amplifier 
design published in R.9" which can 
be used to advantage in many British 
amateur stations. It Consists of a ÔCÔ 
H.F. pentode valve used as a low- 
frequency amplifier. This is RC. 
Coupled on to a second ÔCÔ, which has 
coupled grids, so converting it into a 
conventional triode ampliler. The two 
output valves are 6B5's in push-pull 
and these valves will, with a plate 
supply of 325 volts, give i8.8 watts 
A.C. output with 13.5 per cent. total 

Single Ji51 tuning is only one of the many features 
in this Australian short-wave heptode converter. 

English valves can be used in it. 

which, although it uses the American 
valve type iCó, will be quite as 
efficient when used with any of the 
English frequency-changers, such as 

A Battery 
1-leptode Convertor 

IT is rather unusual to find short- 
wave converters still being used in 
Australia. We were rather under 

the impression that all-wave sets were 
the order of to-day. However, in a 
recent number of the Australian publi- 
cation, " Wireless Weekly," we notice 
a very effective short-wave converter 

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

Short-wave Literature 

the double-gang type such as the Eddy- 
stone 967 and is used to tune both grid 
and oscillator. Provision has been 
made for the application of battery 
bias to the frequency changer, but, at 

efficiency will be considerably in- 
creased. Alternatively, other methods 
of filtering can be adopted, such as 
having a coupling coil or a tapped coil 
in series with the H.T. supply. These 
variations of the original arrangement 
have the effect of sharpening the tuning 
on the harmonic to be suppressed. 

Further details of this idea can be 
seen in the April issue of the A.R.R.L. 
publication, "Q.S.T." 

- iLyI;Io'I 
AND 
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complete listof amateur calls (with full sive handbooks it is possible to obtain, tains descriptions of over 3,000 Amen- 
addresses) of every country in the world From a brief glance at the list of con- can amateur stations, and is priced at 

-from Alaska to Zanzibar. In addition tents, we find that the following sub- 2s. 9d. These excellent books can be 
classified lists of high-frequency corn- jects are dealt with in a complete man- obtained from F. L. Postlethwaite, 
merciai C.W. and telephony stations are ncr: Eiectricai and Radio Fundamen- Radio G5KA, 4! Kinfauns Road, Good- 
given. For those who want to know ali tals, Ail Types of Receivers, Monitors mayes, liford, Essex.. 
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frequency pentode which is 
R.C. coupled to a simple tri- 
ode amplifier. Mains rectifi- 
cation is by means of a 
conventional full-wave valve. The 
output from the L.F. amplifier is fed 
into an output transformer with a 
;000 ohm primary and a tapped 
secondary giving an impedance of 
either 5oo or 300 ohms. 

American police use this circuit on ene/res. They find it re/job/e even when travelling at high .cpeeds. 

screened, must be of high-quality con- 
struction, otherwise there will be severe 
attenuation of the top notes. It has 
been discovered that 20 feet of the 
standard low-capacity cable results in 
a loss of approximately io db. 

obtained under the most adverse con- 
ditions. 

This receiver can be made up from 
British components, the necessary 
quench coils being obtained from Eddy- 
stone or Bulgin. 

Useful Short-wave Books I about the Q codes, these are given in and Frequency Meters, Planning and 

For 6s., post free, a copy of the Radio detail, while a section entitled Who's Building Transmitters, Radio and Tele- 

Amateur Calibook will be sent to any I 

Who on Short Waves " is invaluable, phony, Ultra-high Frequency, Aerial 

address in the world This publication The Radio Amateur Handbook, pub- 
i 

Systems, etc., etc. A total of nearly 
is indispensable to amateur transmitting lished by the American Radio Relay 300 pages for 4s. od. 

and receivine stations for it contains a League, is one of the most comprehen- i Who's Who in Amateur Radio con- 

To obtain thebest qoality fro,n a crystal microphone the bead amplifier bas to be carefidly desigend. 20 miles, but reliable results are 

A Pre-amplifier for 
Crystal Micro hones 

Although the crystal micro- 
phone gives very fine quality, 
it has the big disadvantage 
of low output level. Rarely 
has an existing amplifier suffi- 
cient L.F. gain when used 
with this type of microphone, 
so it is essential, if full modu- 
lation is required, to use a 
simple type of head amplifier. 
As a general rule, these head 
amplifiers are battery-operated 
so as to prevent any increase 
in ripple. But we have been 
investigating an excellent cir- 
cuit descibed in "Radiocraft" 
which is entirely A.C. oper- 
ated. It consists of a high- 

does not require any input transformer 
or energising battery. In the event of 
a more conventional microphone being 
used, these components, of course, will 
be required. 

The valves and transformers specified 
for this amplifier can be obtained from 
Messrs. Claude Lyons. 

It is essential that the high-frequency 
pentode be of the type having the grid 
connection to the top cap. The con- 
nection to this grid must be very care- 
fully made and completely shielded. 
Of course, with a crystal microphone 
no input transformer is needed, but the 
microphone cable, in addition to being 

iso.esofl -- 

a1- /2SMfL 
h0 

1 ho _____ _ :LI! 
YAC. 

Five-metre Police Radio 

We have received an interesting 
circuit of a five-metre receiver used by 
the Chicago. Police. It comprises five 
valves, all A.C. operated, the power 
supply being obtained from a rotary 
converter driven from the car accumu- 
lator. The first valve is a high- 
frequency amplifier with an untuned 
grid circuit which serves to give slight 
R.F. amplification, but more to isolate 
the combined detector-quencher from 
the varying aerial load. The com- 
bined detector-quencher is then fed 
into an intermediate L.F. amplifier, 
driving a pair of earphones or, alterna- 
tively, an output pentode. The 
arrangement is quite conventional, but 
it has been found that the noise level 
and sensitivity are better than a super- 
bet. The nominal range is only i or 

ra.vIJc)J 
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the projector as so located that the image comfortably - I 

filled the normal scanning area. At first a Baird motor Fig. i.-Geaeral layout of the projector, scanner and arnßlifier. 
vas used with an 8-tooth synchronising wheel mounted 
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and clear pictures cannot be transmitted. For this 
reason it was decided not to attempt any form of direct 
scanning but to rely on film traismsision. A modern 
home cine-projector is capable of an intense illumina- 
tion, and it was actually found in the final transmitter 
that the lamp could be considerably under-run without 
any difficulty. 

The basic lay-out is shown in Fig. i. The image to 
be trañsmitted was projected on to a scanning disc 
rotated by a motor in the usual manner. Immediately 
behind the disc was the photo-cell, followed by the 
photo-cell amplifier in very close proximity. The out- 
put from this is amplified again in a mains amplifier, 
resulting in an output capable of modulating any of 
the usual forms of television receiver direct. No radio 
link was used as there was, of course, no necessity for 
the extra complication. 

The early experiments were conducted on a still pic- 
ture, using a scanning disc of normal type. A head 
and shoulders subject taken from a suitable piece of 
ordinary i6 mm. film was used for the purpose, and 

tage of the gas-filled cell is that when any appreciable 
ionisation is taking place a small time-lag occurs, which 
results in a restriction of the iigh-frequency response. 
This was notideable where the cell vas being used in 
a sensitive condition, but it was found quite practicable 

This is a photograph of the complete irominitter; noie ihe flexible drive betweeeithe projector and disc 

IN 
order to give the general public an idea of the 

stage to which low-definition television has arrived, 
Messrs. Lewis's, of Liverpool, recently arranged a 

demonstration as part of their Jubilee celebrations. A 
description of this transmitter may be of interest. 

The first problem in any television transmitter is that 
of the light available. Not only must this be at the 
right angle to throw the necessary fairly harsh con- 
trast required, but it must also be sufficient in inten- 
sity; otherwise amplifier noise becomes troublesome 

on the shaft, keeping the equipment synchronised off the 
so-cycle supply. It is essential that the transmitter 
motor should run absolutely steadily as otherwise the 
picture floats hopelessly and serious work is impossible. 

The photo-cell used was an Oxford X4i gas-filled 
cell. 'l'his form of cell was used in order to obtain a 
high sensitivity. l'he measure of gas gain depends 
upon the H.T. voltage applied, and by using small 
voltages the characteristics of the cell can be made 
approximate to those of a vacuum cell. The disadvan- 

TELEVISION TRANSMITTER 

This article is a 
description of a 

continuous -film 
transmitter which 

was designed and 
built for demon- 

stration purposes. 

It formed a fea- 
ture of the Jubilee 
display of Messrs. 
Lewis's of Liver- 
pool and we under- 

stand that later 
it is to be 

/ 

s - 

ir .. .- 

I 

shown at the other 
branches of this 

store. Readers in 

the North of Eng- 

land, therefore, 
will have an op- 

portunity of seeing 

it in operation. It 
has been designed 

and built by J. H. 

Reyner, B.Sc., 
A.M.I.E.E., who 

here gives details 
of its construction. 
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scanning disc was allowed to fall direct on to the photo- 
cell, which was large enough to accommodate the fairly 
large scanning area of approximately two inches by 
one inch. This was satisfactory at the outset, but as 
the quality of the transmission improved, patterns 
began to appear on the receiving screen due to the 
slight unevenness in the sensitivity of the photo-electric 
surface at the back of the cell. The test, in fact, was 
a severe one, and it spoke well for the cell that it gave 
satisfactory results at all. The difficulty was minimised 

344 

straight off the disc shaft on to the projector, 'and witì 
suitable design this was found to be very satisfactory. 
The projector used was a standard i6 mm. projector 
with the intermittent motion removed. 

Picture 

Ratio 

The final difficulty on the transmitter wa,s that of the 
film to be used. A normal film moves vertically, where- 

(Continued at fool of page 342.) 

teries were quite satisfactory. The heaters of the 
valves were supplied from a 4-volt accumulator. A.C. 
operation was unsuccessful here owing to the introduc- 
tion of hum. 

Particular care was taken, not only in the primary 
amplifier, but also subsequently, to ensure a satisfac- 
tory time constant. A value of at least 0.5 megohm- 
microfarads was arranged in each stage, and this was 
found to give excellent black and white. The top cor- 
rection necessary was arranged by a combination of 
the resonant choke method in association with a capa- 
city potentiometer. 

Focusing 
In the initial experiments the light penetrating the 

tent motion. For this purpose, of course, the disc has 
to be arranged with all the holes at the same distance 
from the centre and not on a spiral as at the receiving 
ends. The motion at right-angles to the direc- 
tion of the travel of the disc is then provided by the 
film itself. Attempts were made to drive the projector 
through a system of gears, but it was found that these 
had to be particularly accurate if satisfactory results 
were to be obtained. The slightest variation in speed 
will give a distorted picture. If there is any play in 
the gear between the disc and the projector the picture 
will float sideways from one side to the other, while if 
the disc itself does not run absolutely uniformly the top 
and bottom of the picture will not be straight, but will 
waver. In the end a flexible drive was used. coming 

Fo.g. 2.-Circuit of primary amphfi 

than a larger number of stages of triode amplification. 
One advantage of the small number of stages is that 
no decoupling is required, whereas this additional com- 

plication would certainly be necessary with a larger 
number of valves. 

A further advantage of the screen-grid amplifier lay 
in the economy of current drain. In order to avoid 
pick-up of hum the primary amplifier was battery-driven 
throughout, and since the total H.T. consumption was 
under 2 milliamps., ordinary single-capacity dry bat- 

The only satisfactory solution is to run the film con- 
tinuously through the projector without any intermit- 

I IvCkUI.tffiAI I Uil IUrIv1 

Fig. 3.-Reproducliûn of a portiai of the film used. 
This is approximately the actual site. 

suitable correction, would probably give better results During the transmission of a normal picture it did not 
cause serious distortion, but it was present nevertheless. 
Transmitting - 

Moving Pictures 
The next step was to arrange the transmission of 

moving pictures. It is impracticable to employ an 
ordinary projector for this purpose because, although 
the picture appears continuous to the eye, the light is 
actually cut off for a fraction of the time while the pic- 
ture is being changed, and during this period the photo- 
cell, of course, will receive no illumination, which will 
produce a vertical black band on the picture. Conse- 
quently, unless the projector and disc are synchronised, 
a continuous range of black bands will float across the 
picture, and even if the two are linked together there 
will be a permanent restriction of the available area. 

to apply a high-tension voltage of the order of o volts, 
and to correct for the high-note loss in the subsequent 
amplifiers. 

The Photo-cell 
Amplifier 

The photo-cell amplifier is interesting in that screened 
pentodes were used. Although such valves have a very 
high internal resistance their amplification is also large, 
and it was felt that two stages with such valves, with 

by focusing the rays after they passed through the 
scanning disc so that they fell in a more concentrated 
beam on to the photo-cell. Some pattern still remained, 
but as it was intended to progress on to actual moving 
film this was not deemed a Serious obstacle. Jn any 
case it could be overcome by a sufficiently convergent 
lens. 

It is a matter of interest to note that the anode, which 
is in the form of a loop of wire, cast a shadow which 
could quite clearly be seen on a white background. 
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coil following it, or to the wavelength 
to which the broadcast receiver is 
tuned. 

Although the converter is housed in 
a metal case, amateurs can use bread- 

- From the photograph it will be seen 
that the coils are anchored to the res- 
pective tuning condensers so that no 
dielectric losses are set up by using 
coil formers or mounts. 
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of an Eddystone medium-wave plug- 
in coil tuned by a .0002-mfd. Formo- 
denser. 

This circuit must be tuned to 200 
metres in the case of a straight 

het type or a straight set with one or - 
more high-frequency stages. 

The Converter 
T 

The circuit of the converter. The .000012 condenser 

Circuit is made of twisted flex. Several other componeits 
are also home constr.qcted. 

The circuit may give the impres- 
sion that this converter is nothing .................................................................................... 

more or less than a single-valve de- wound around a round piece of wood 
tector circuit. That is really what it or something similar. Actually the 
is except that it is used to generate coils are half an inch in diameter 
a beat frequency of the same wave- while the spacing between each turn 
length as the intermediate frequency is equal to the size of the wire used. 

be home-made. It consists merely of 
two 4-inch lengths of insulated wire, 
twisted closely together. Either con- 
necting wire and sleeving or twin flex 
will do excellently. 

Detector-anode 
Tuned Circuit 

So as to obtain optimum efficiency, 
it is essential to have a tuned circuit 
in the anode of the detector valve. 
In the original hook-up this consisted 

dyne Circuit a simple introduction. 
When this super-het unit was de- 

signed we kept in mind that it was 
intended to receive the 8.5-metre 
sound programmes which are being 
put out experimentally by the Baird 
Co. from the Crystal Palace. This 
meant that it would have to be suit- 
able for use in conjunction with al- 

most all types of broadcast receivers 
and would not be dependent on inter- 
mediate frequency or other minor 
points. 

While it does not strictly conform 
to these requirements it is suitable for 
use with any receiver, whether bat- 
tery or mains operated, of the super- 

be pulled taut in a vice and five turns 

000012 

5M') 

00004. 

HT+ 

,002 

H.F.C. 

iI1j 

the detector-oscillator valve, is a .002- 
mfd. condenser. This value is not 
critical for the condenser acts as a 
buffer. It is important to make quite 
sure there is no short circuit through 
the reaction condenser. 

In series with the anode of the 
valve and the high-tension supply is 
a small 5-metre choke, again an 
Eddystone component. This choke 
can be home-made quite easily, and 
we suggest that you wind o turns of 
30-gauge silk-covered wire on a half- 
inch test tube, obtainable from any 
chemist. 

The .00002 a-micro-microfarad con- 
denser in series with the aerial, must 

A good idea of the .cuge.eied lay-oid can be goined from this illustration, give an indication as to how signals may be received in 

Remember the whole unii causi be completely screened. any given area. 

AN autodyne super-het converter 
is still one of the most satisfac- 
tory arrangements for both 

short and ultra-short wave working. 
It combines the virtues of simplicity 
of operation and efficiency. Readers 
who have not had any experience in 
super-het operation will find the auto- 

board construction simply screening 
both base-plate and tuning controls 
with sheet aluminium. 

Tuning coils can either be home- 
constructed or Eddystone coils can 
be used. If home-constructed, a 
small quantity of 14-gauge copper 
wire will be required. This should 

For a tuning condenser only 40 
micro-farads capacity is required. A 
suitable condenser is the .00004-mfd. 
Eddystone type 900. A similar con- 
denser will do excellently for reaction, 
only the capacity should be .000i-mfd. 

Between the high potential end of 
the reaction winding and the anode of 

JUNE, 935 
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PICKING UP 

HIGH- 
DEFINITION 
SIGNALS 
Now is the time for those interested in television to think 
about constructing an ultra-short wave receiver. This 
little unit is intended to be used as an introduction to tele- 
vision and to enable our readers to pick up the Crystal 
Palace and other transmissions. It should be clearly 
understood that it is not suitable for television but will 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


342 

of the gate, however, it was found possible to spread 
the picture over the portion of the film which is nor- 
mally not used, and thereby to obtain a satisfactory 
picture having the 7 to 3 ratio required. 

A continuous film attachment vas used enabling a 
three- to five-minute run of film to he projected over and 
over again and the equipment was in operation con- 
tinuously throughout the day. 

With, all this additional apparatus driven from the 
disc it was clear that the original synchronising method 
would not be satisfacory. Quite a time is taken to 

on exhibition. Messrs. British Television Supplies 
provided a complete cathode-ray receiverwith an 8-in. 
tube giving black and white pictures of surprising bril- 
liance, and with this receiver two furtlier cathode-ray 
tubes were synchronised, kindly supplied by the Edi- 
swan Electric Co. Finally, as the baby of the piece, 
a B.'I'.S. disc-kit was running, and despite its small 
size, vas the subject of much comment on the score 
of the remarkable detail which it showed. 

The whole equipment was operated under licence 
from Messrs. Baird Television, Ltd. 

"A Continuous-film Transmitter 
(Continued from page 340.) 

as the successive scanning lines with the customary 30- 
line transmission -move horizontally across the screen. 
Consequently it was necessary to take the picture on 
its side. The picture ratio of ordinary eine-film is 
about 5 to 4, whereas we require at least 2 to s and 
preferably the full 7 to 3 ratio. After some experi- 
ment a Cine-Kodak 8 mm. camera was used. This 
camera uses special i6 mm. film but normally the pic- 
ture only extends over half the width. When the film 
has been run through once it is then reversed and the 
other side of the film is exposed. By a modification 

synchronise even when running with a disc alone, and 
some method of running the motor up to the correct 
speed within a few seconds was deemed imperative. 
In the end, therefore, a synchronous motor was used 
for the purpose, and proved very satisfactory. It 
would run up the whole apparatus in a matter of about 
two seconds and stay in synchronism indefinitely. 

Receiving 
Equipment . . 

The receiving equipment was representative of the 
general types available to-day. By courtesy of the 
Baird Company a standard mirror-drum televisor was 

high order for triple detection is 
obtained, once with the unit and 
twice in the super-het. 

The high-frequency valve recom- 
mended, a Cossor 215SG, oscillates 
very freely down to below 7 metres. 
If any difficulty is experienced in 
obtaining even oscillation this can 
soon be overcome by varying the volt- 
age applied to the screen. We found 
the normal voltage to give optimum 
results to be about 8o volts, but 

I-II5SG Cossor. 
SUNDRIES. 
n-screened anode lead. (B.T.s.) 
Small quantity 14-gauge copper wire (Peto-Scott.) 
Quantity connecting wire and sleeving. (Goltone.) 
Quantity I-mm. flenible wire. 
A complete kit of parts can be obtained from 

Peto-Scott, Ltd. 

with a lengthy aerial the grid circuit 
will be too heavily damped to allow 
the circuit to oscillate. Incidentally, 
the aerial system is rather important. 
Our standard aerial consists of a di- 
pole, each section being half wave- 

should be just heavy enough to keep 
straight with only one centre support. 
An average length for the tube should 
be quarter-wavelength or round 
about 6 feet; that is, 6 feet for eacn 
half of the di-pole. 

This unit xviII receive, in addition 
to the Crystal Palace sound transmis- 
sions, amateur broadcasts on five 
metres. It is not at all complicated, 
so that any components of similar 
characteristics can be used. 

Bo/i coil! are cons/rut/ed in lie same may. Notice 
both lie inner! are al ear/h polen/ial. 

IF. transformer in this position, or a 
large plug-in coil of approximately 
400 turns and tune it with a .00i-mfd. 
Formodenser. 

When used in conjunction with a 
super-het. receiver, sensitivity is of a 

x-type p7oB. (Eddystone.) 
CHOKES, HIGH FREQUENCY. 
r-type 947. (Eddystone.) 
HOLDERS, VALVE. 
x-a-pin type 500. (Eddystone.) 
x-5-pin ,, ,, (Eddystone.) 
COIL. 
o-type G.S.W. coil. (Eddystone.) 
PLUGS, TERMINALS, ETC. 
2-wander plugs marked HT. plus o, H.T. plus z, 

(CIls.) 
o-spade terminals marked LT. plus, LT.-. 

(Cus.) 
RESISTANCE, FIXED. 
x-o-megohm type o-natI. (Erie.) 
SWITCH. 
x-type Sto. (Bulgin.) 
VALVE. 

n', 

H rhx 

'To 7'.eceiver 

This is o/Ir standard di-po/e aerial. Each sectioa 
is wavelength. 

If, for example, the IF. frequency 
is 450 kc. the coil will have to be 
capable of tuning to that frequency 
when tuned with a .0002-nlfd. con- 
denser. In extreme cases where 126 
kc. IF, coils are used (nearly 3,000 
metres) it will be advisable to use an 

0G 

14 bis'S. 

0 

of course, is a matter for experiment, can either be connected directly to 
It is not always necessary to use the grid and earth sides of the coiF 

an earth connection, but occasionally or they can be loosely coupled by 
means of a single-turn coil com-- 

COMPONENTS FOR THE HIGH- pletely encircling the grid coil. 
Experimenters will probably realise CABINET 

I-974 metal. (Eddystone.) that an excellent aerial can be made- 
a-baseboard to suit. (Peto-Scott.) of thin copper tube. This tube- 
CONDENSERS, FIXED. 
x-.000x-mfd. type tubular. T.M.C.) 
1-0003-mid. T.M.C.) i-.00x-mfd.,,, T.M.C.) I-i-mid.,,,, (T.M.C.) - 4'. 
CONDENSERS, VARIABLE. olio 
,-.00004-ndd, type 900 )Eddystone.) - 

,-.000,-mfd.,,,, (Eddystone.) - 

,-.000z-mfd, preset. )J.B.) 
DIAL. SLOW MOTION. 

rLYIIc)ìJ 
AND 

SHORT-WAVE WORLD JUNE, 1935 

receiver or to the frequency of the different samples of the same type of length. The two down leads are also 
IF, coils in the case of a super-bet. valve required only 50 volts. This, half wavelength. These two leads- 
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the'cèntre of the' heating filament, is avoids trape- Fig. 2,-A suitable çircuit for providing the balanced saw-tooth ocated cntrally behind an aperture zium distortion" 
voltage for the Cossor high-vacuue'i tube. in the first anode disc A,, and is sur- (modulation of 

3,43 

pendent of modulation, brightness, flection is essen- 
good modulation characteristic and tial to maintain 
long life. These tubes are available accurate focus 
in three diameters, 6 ins., io ins, over the whole 
and 121 ins., and with two types of screen surface, 
screèn-one giving a light blue res- and the mean 
ponse which gives a picture approxi- potential of each 
mating to black and white, and the pair of plates 
other sepia. must be kept at 

'l'he electrode structure of the Cos- third anode po- 
sor high-vacuum cathode-ray tube, tential. This 
which is substantially the same for s y m m e trical 
all sizes, is shown in Fig. i. The deflection at the 
cathode, which is joined directly to s a in e t i m e 

for television. Features ire-ele- quarter of the third anode potential. V, is the charging valve of a time- 

trostatic deflection in both directions, Focusing is brought about by the base, C, with C in series is the 
electron lens action of the field be- charging condenser, V, is the dis- 

p 
tween the second and third anodes, charging valve operating in conjunc- 
The second anode, which takes no tion with V as trigger; this circuit 
current, is the focusing electrode. is essentially a normal Cossor hard 

Py- L._.._P,, The modulating cylinder has no direct valve time-base. lt is recommended 
focusing action but functions only as that this type of Circuit be used for 
an intensity Control All four deflec- the line scanning whilst a gas-triode 

A 
tor plates are brought Out separately (Con/mind al fool of next page.) 

so that the tube 
A 

has in all ten 
connec t i o n s, - + I 

i.e., filament, R2 R3 R4 
filament shield - 

V3 first anode, 
second anode, . 

V V4 

1F 
Deflection 

J 

Fig. i-The electrode 
'C 

Circuit P, 
R 

11 
. 

rJ 
electrostatic focusing which is iode- 

Symmetrical 
electrostatic de- 

p 

TCS 

THE COSSOR HIGH-VACUUM C.R. TUBE 
UNTIL recently most cathode- 

ray tubes which have been used 
for television had not been pri- 

marily designed for this purpose; in 
fact their ordinary commercial use 
was for oscilloscopes. A. C. Cossor, 
Ltd., have now placed on the market 
a tube which is intended soecificallv 

rounded by a modulating cylinder or 
shield Sh. 1'hese three electrodes 
form a triode whose plate current 
subsequently forms the ray. The 
third anode A, is given the final ac- 

celerating voltage, whilst thé second 
(tubular) anode A is given an inter- 
mediate potential, usually about a 

the sensitivity of the first pair 
of plates by voltage on the second 
pair) and also the high-tension volt- 
age for the scanning circuit is reductd 
by nearly 50 per cent. 

A suitable circuit for providing a 
balancd saw-tooth voltage is shown 
by Fig. 2. In this circuit the valve 

JUNE, 1935 

¡-fere are details 
of the Cossor high- 

vacuum cathode- 
ray tube which has 
b e en developed 

recently for tele- 

vision purposes. 
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tThis tube has 

several special 

features in order 

to make it suitable 

for use in cathode- 

ray receivers. 
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range by means of the high resist- which may be included if desired; its as shown. The smoothed H.T. is 
R4 in the anode circuit. The conden- purpose is fo compensate the high- connected across a potentiometer net- 

ser potentiometer C1, C4, should frequency losses involved by the valve work from which the D.C. voltages 
divide the voltage on V, anode by the V4 facing the high anode resistance for the three anodes and for the 
gain ratio of the valve V4. Thus the R4. Compensation is correct when modulating cylinder are derived. 
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"The Cossor High-vacuum CR. Tube" 

(Conliecued from preceding p3g') 

circuit may be used for the picture- 
traversing direction. The picture- 
traversing portion of the circuit is not 
shown in the diagram. 

Valve V4 is added to give balanced 
deflection. It should be a triode with 
a characteristic which can be effec- 
tively straightened over the necessary 

anodes of V1 and V4 perform saw- 
tooth voltage excursions of equal am- 

plitude and opposite phase. These 
oltages are fed to the deflector 

plates of the tube via condensers C,01 

and C,, the plates themselves being 
tied down to the third anode with 
high resistances R1 and R, (of the 
order of io megohms). 

The resistance R0 placed in series 
with the condenser C0 is arefinement 

the time-constañt C0 R0 is made 
equal to the time-constant C4 R4, 

where R4 is the plate impedance of 
the valve V4 in parallel with the re- 
sistance R1, and C4 is the stray capa- 
city on V. anode. 

The Power 
Circuit 

The H.T. is supplied by a single- 
wave rectifier, preferably connected 

inductance value for the particular 
valve used, aiming at getting the centre 
of the band with the condenser Ci about 
one-third mesh. This is a .000i-mfd. 
variable, while C2 is a .002-mfd. by- 
pass condenser. The chokes RFC 
should be about fifty turns of No. 32 
enamelled wire, slightly spaced, on a 
4 in. diameter former. R is the grid- 
leak. 

The adjustment and operation of the 
oscillator is simplicity itself. With the 
aerial removed, the position of the H.T. 

G.Bj I '1 

control for a small input. A 30: i and a total input of just under 5 watts, 
transformer at T, with a carbon micro- 2 watts in the oscillator and about 3 
phone of the solid-back variety excited watts in the modulator, R9 phone re- 
from the 2-volt LT. supply, provides, ports have been received on 5 metres 
sufficient grid-swing for very deep over ranges up to 30 miles, the aerial 
modulation, while quite a small L.F. consisting simply of a direct-tap semi- 
choke is satisfactory for the speech- vertical wire eight feet long. 

F:g. i-The series-tuned ultraudion oscillato 

For this purpose, a circuit which de- 
serves more notice, both on account of 
its efficiency and ease of operation, is 
the series-tuned Ultraudion. 

This is shown by Fig. i. The tank 
coil L can consist of three turns of 
3/16-in, copper tube, 3 ins, in diameter, 
though it is advisable first to make up 
a few rough coils to make sure of the 

changed load conditions. 
Modulation can be applied to this 

oscillator, preferably by choke-control, 
a complete circuit being shown by Fig. 
2. It will be noticed that a pentode is 
used as modulator; this gives very good 

Fig. 2.-Choke- 
control modulation 
appleed to the dr- 
cuit, F:g. t. Ver- 
tical dotted line 
indicates screen 
between oscillator 
and modeelator. 

P.22oA for the oscillator, or the old 
Marconi PzB if available. With either 
óf these, the grid-leak value R should 
be 50,000 ohms. For the modulator 
position, a Mazda Pen.2zoA is very 
suitable. With 4 So volts from batteries 

As the summer approaches, many 
transmitters will be turning their 
attention to the ó mc. amateur 

band with the idea of carrying out ex- 
perimental work using portable gear. 

By Austin Forsythe (G6FO) 

clip is varied till minimum plate cur- 
rent is obtained at the desired setting 
in the band. The aerial is then tapped 
on towards the plate end.of the coil so 
that reasonable transfer is obtained 
without loss of R.F. output, the change 
in frequency being taken up on the con- 
denser Ci in the usual way. It may 
also be necessary to re-adjust the H.T. 
clip slightly to conipensate for the 

choke Ch. A 2,000-ohm voltage-drop- 
ping resistor is required at Ri, while 
C3 should be not less than 2 mfd., 
though a good degree of modulation is 
obtainable with the same H.T. on the 
plates of both valves. 

Art exactly similar portable unit has 
given the writer excellent results on 
field-day tests. For QRP work, the 
valves recommended are a Mazda 

Ta'/IIOM - 
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SHORT-WAVE WORLD 

A ftRl'. .Metre 
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PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


A genero! viea of the projection room ai Portland Place. In ¡be foreground i.e the caption machine In th is programme televiewers had 
and on the left the check receivers and a,,oplfiers; the mirror-drum sca,,,,er ca,, be see,, on the right, the 'privilege of seeing an exhibition 
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ample accommodation for transmit- 
ter, film projection rooms, studios, 
dressing rooms and a special cable 
or radio link lo connect a central 
studio with the station. 

* * * 

- Of recent programmes the exhibi- 
I tion of sculpture by Dobson was to j 

- 

- ne by far the most interesting, both 
i 

e - 

Q . - technically and artistically. In judg- ry1 . - - l. 
Ing these pictures lookers should 

A .a . make allowance for the difficulty of 
j. 

,.. . . . 

- lighting some of the groups. I had 
- 

r - 
the advantage of seeing the pro- 

J . . 0 
J 

gramme in rehearsal and in the after- 't - noon the modern romantic group 
- . li made a clearer picture in the check 

( . . receiver than it did on my screen at 
home in the evening. 

Bronze portraits of Peggy Sala- 
mon and Jeanne de Casalis were seen 

-- 
with good definition, and the figure 
of a woman in Hoptonwood stone G0i 4 was a beautiful piece of work. Less 

the torso 
. 

successful was marble j 
which, owing to its length, was shown 
lying down. Poor dear, she was 
meant to be seen standing un I 

interesting to watch their solution. 
Once a site is acquired with the 

necessary elevation and the transmit- 
ter is installed, adequate studio ac- 
commodation with dressing and re- 

hearsal rooms will be the next 
requirement, for at first programmes 
will no doubt originate on the spot. 

Novelty and publicity will cer- 

hearsal and transmission and some 
alternative will have to be introduced. 

A means must quickly be found of 
linking studios in central London 
with the transmitter in a suburb. 
Research is continuing on cables 
capable of transmitting the signals, 
but such lines cost a great deal of 
money. A radio link between Broad- 

itself to lookers. 
A film, like a sound record, re- 

moves the performer a stage further 
from reality, and experience has 
shown that recorded programmes do 
not satisfy the listener. Lookers 
may be more tolerant at first, but it 
is likely that they will soon insist on 
a really live " programme for at 
least a part of the time. So I esti- 
mate the immediate requirements to 
be:-A site on high ground with 

REVIEWS OF THE PROGRAMMES AND RECEPTION REPORTS 

THE Alexandra Palace is almost 
a certain choice for the first 
high-definition station. The 

need for high ground rules out 
Broadcasting House and other sites 
in central London, and a suburb is 
surely indicated. 

All kinds of problems arise from 
this inconvenient fact and it will be 

tainly attract big artists to the suburb 
in the early stages, but if stars are 
to continue to figure on our screens 
and if programmes are to retain a 
topical interest other arrangements 
must quickly follow. When the 
novelty has worn thin stars of the - 

stage and the film will find no time 
for the journey out of town for re- 

casting House and the transmitting 
station is another possibility, but as 
with aural broadcasting, I expect 
that a land line viIl eventually pro- 
vide the solution. 

Alternatively, programmes might 
be filmed at a central studio and the 
reel then rushed to the station for 
transmission, but it is questionable 
whether this method would commend 
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himself was present io explain effects 
that might have been missed by the 
uninstructed eye-and would cer- 
tainly have failed to register with me. 

I enjoyed particularly his answer 
to critics. Any one going to see a 
football match for the first time 
would hesitate to criticise, he said, 
but it was not so with sculpture. As 
a composer strung chords togther to 
make a melody, so did a sculptor put 

when the third act of Tristan and 
Isolde was relayed from Covent 
Garden, it was vise to cancel the pro- 
gramme, which could not start until 
.40. But surely it might have 
been transferred to another night t 

* * * 

Eustace Robb had already cele- 
brated the Jubilee in an earlier pro- 
gramme, which was notable for its 
careful and elaborate production. I 

costume of the time. 
This show, which extended the re- 

sources of the studio to the limit, is 
surely an answer to critics who assert 
that programmes should be simple. 

I should like to congratulate the 
producer on the juxtaposition of 
close-ups, which gave us facial ex- 

pression and detail of bonnets and 
dress, and long-shots which showed 
us plenty of movement. 

I;:I 'I1s1cuj 
AND 

SHORT-WAVE WORLD JUNE, 1935 

by one of our foremost modern sculp- ccession Day and it would have the pill-box caps of the day; fading 
tors before his show opened at the been difficult to find space for the to a full dress scene in thé studio for 
Leicester galleries, and the sculptor television programme. On May 20, the Easter Parade in the colourful 

\ bound in red cloth the price is is. 6d., 
post free. It may be obtained from 

A reese daring an actual 30-line television transmiision. The projector (seen on the right) H. C. Van Rood Technical Publica- 
mounted on rai/I and can be swipe/id round to follow the movements of the artists., tions, Berrylands, Surbiton, Surrey. 
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shapes together to produce a beautiful liked particularly the drawings in the * * s 
result. Unlike portraiture, sculpture caption machine for the Golden 1lie longer I study this television 
was not a fascimile art. Jubilee sequence. In 1887 industry technique the more conscious I be- 

Television enabled Dobson to de- vas quick tO seize an opportunity- come of the importance of team work monstrate his point. as it is to-day-and the public was 
s 

in presentation. For a film, lights, 
. * evidently twice as naïve. We saw 

Twice during May transmissions Jubilee teeth and Jubilee fly-catchers, 
camera, sound and direction must be 
just right, and it is the same with 

have 

been suspended on Monday, corn plasters, bottles and frying-pans. television. A perfect understanding 
vhich is important, as an indication Then on a fleeting visit to the park between producèr and engineers is 

of the B.B.C. 's feeling about these we caught a glimpse of phetons and essential if the best results are to be 
thirty-line pictures. May 6 was clashing tandems, with Life Guards in obtained. In the studio it is obvious 

that producer and technicians are in 
- - .. complete accord. Every man is a 

specialist in his own job, and they all 
work together with a common object. 
The programme is the thing. 

Timing is one of the biggest trials. 
The band behind its curtain must 
play just long enough for the heroine 
to cross the studio. If the music 
runs short the artist is left alone in 
the light. If the band plays three 
bars too many, she is out of the pic- 
turc, there is a blank screen, and the 

j 
fi 

production loses its snap. 
i - 

-- fi.. 

Only careful rehearsal can produce 
- i 

J. 

the results that we see. 

j Metres to Kilocycles Conversion - 
Tables. 

We have received from H. C. Van 
. Rood Technical Publications a very 

useful pocket edition of metres to 

. 

kilocycles conversion tables. The 
- 

- usefulness of this handy work vill be 
apparent and the presentation of the 
matter is in a very convenient form. 

J 

The tables are based upon the for- 
mula: 

i kc= 
À 

-, .- The columns of figures are inter- 
changeable so that wavelength and 

- frequency are reciprocal. The size 
of the book is 3 ins, by 4 ins., and 
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oscillating. The simplest way to do anode-bend rectification, till the Having satisfied one's self that both 
this is to insert a suitable milliam- anode current is about .2 milliampere. oscillators and detector are operating 
meter in the H.T. circuit, say, to Here it should be pointed out that a satisfactorily and making sure that 
25, and put the valve V4 into its series jack is connected between R2 the V4 oscillator is in tune with the 
holder. Note the current. Now and the H.F. choke of the anode cir- filter, switch on both oscillators, and 
varying the capacity of Cii from cuit of V2. This is not shown in the substitute a pair of headphones for 
maximum to minimum should slightly circuit diagram, though it can be the meter in the anode circuit jack. 
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readers than to go into the finer con- 
structional details. 

Now assuming that we have wired 
up the circuit, Fig. s, perhaps it will 
be just as well to check up that the 
LT. and I-IT. volts have reached 
their respective valve holder termi- 
nals. This test should preferably be 
done before putting the valves in 
position. 

The next thing to do is to make 
sure that the valves V and V4 are 

the proper sense, as shown in the Cir- 
cuit diagram. It may even then be 
found that the valve refuses to oscil- 
late or perhaps only does so when Cii 
is reduced. This probably shows 
that the valve is not up to standard, 
or perhaps the bias is excessive and, 
if still obstinate after lowering the 
bias volts put more turns on L4. 

Next turn to valve V2, the recti- 
fier, having removed V4 from its 
holder. Bias this valve back for 

pere. The voltage on the rectifier 
grid can be reduced by decreasing the 
capacity of C8, which, though shown 
as a fixed condenser in the diagram, 
can with advantage be of the variable 
type. In the writer's apparatus this 
is at a minimum setting. It should 
be noted that the detector will indi- 
cate rectification whatever the posi- 
tion of the condensers C, Ci and C2, 
always, of course, assuming the 
valve is oscillating. 

writers, however, SWITCH 
E0R DEL CIRCUIT 

had found that cuRRE READING 

two could at 
The complete oscillato, tone source, constructional details of which were gia 

least be built in 
such a way as to be combined in one, change the HT. feed if the valve is 
the circuit of which is given in Fig. s oscillating. 
(Fig. 3, April issue). Now we come Shorting the condenser plates of 
to the operation and calibration of the Cii, to each other, should definitely 
instrument. . bring about a drop in the current if 

Only a mere outline of the actual the valve is oscillating. If the valve 
physical positioning of the compon- appears not to oscillate, check up the 
ents has been given, as this series is wiring to make sure that the induc- 
intended more to suggest ideas to tances L3 and L4 are connected in 

filter should be tested out 
throughout their 

en in the April :ssue.' tuning range. It 
is of course possible that the 
maximum and minimum of the filter 
capacity may be just outside the 
oscillator's range owing to capacity 
effects of wiring, etc. 

Our next test is doue, again by re- 
moving V4, and inserting V and Vi, 
and if V is oscillating the rectifier 
current will be well over j milliam- 

CALIBRATIÑG THE 
OSCILLATOR TONE SOURCE 

Constructional details of this useful piece of apparatus were given in the April issue. This article describes its calibration. 

N the April seen in one of the 
Iissue construe- VOL. C0MIR0I. C CArI CONTAINF16 photographs pub- / 

tionaldetailsof L&L lished in the April 
a tone source were issue. 

Next tern- given suitable for put a 
the more ad- I porary short 
vanced television across R8 and re- 
experimenter. It place V4. The 
was explained filter condenser 
that such a tone 

\ 
Ci should be set 

source should to, say, half capa- 
have a range of 

I 
- I 

city. On rotat- 
from io to at ing Cii from 
least 1,000,000 minimum to maxi- 
cycles, and that 

D 
mum, there should 

to cover such a be a sharply-dc- 
wide range it was 

I 

fined point about 
really necessary halfway, when 
for ease of hand- - (, (. the rectifier cur- 
ling and construe- / 4 \ rent should rise 
tion to have three (tuNA / to about 

. 

milli- 

different instru- LEAD 
COUPLfl'5 

a ampere. Tuning 
men t s. T h e . the oscillator to 

AND 
JUNE, 1935 SHORT-WAVE WORLD 
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tuned by a 500 1qsf. condenser. As- 
suming a minimuni capacity of 8o 
1suf. such a circuit will tune from 
3,000 to 1,300 kc. This can be 
checked by tuning an ordinary radio 
receiver to any available station be- 

tween 230 and 200 metres, Radio 
Normandie is perhaps the easiest re- 
ceived on 206 metres, and as the tun- 
ing condenser Cii brings the circuit 
into" tune "the well-known "howl" 

alteration of H.1. and- L.T. volts, 
which must be kept within narrow 
limits. 

Continuing, we should turn C2 to, 
say, 20 on a i8o-degree scale. Bring 
as before the beat note to zero by C 
and Ci. Having donè this carefully 
increase C.i till the note in the phones 
is the same as the so-cycle A.C. 
mains. This is our starting point. 

The value suggested for C2 is ioo 

line, provided C is a straight-line ire-- 
quency type. 

The process is repeated with the- 
400 microhenry inductance; also 
the original 30 microhenry one, only- 
tuning in different medium-band sta- 
tions instead of the long-wave ones,. 
to get our checking points. 

The 400 microhenry inductance- 
consists of i58 turns for L and 120. 

(Contrnyed ill 3rd coi, on page 3 5o.) 

+Ç,B 

The circuit of the oscillator tone source. 

which rapidly rises to the low note 
so familiar from A.C.-driven radio 
receivers, followed by the whole of 
the clearly audible scale to the fre- 
quencies which to many of us are 
above audibility. Now with our tone 
source working we must calibrate it. 

The inductance L3, also L and Lo, 
is of the order of 30 microhenries 

previously described.) The use of 
the filter with regard to calibration 
will now be realised. Should any- 
thing vary in the V4 circuit to alter 
its frequency it can always be checked 
against the filter, which, short of 
mechanical injury, will remain con- 
stant. 'l'he oscillators will vary, 
however, from declining emission and 

Their calibration is relatively sim- 
pIe. The radio receiver being tuned 
to the long-wave stations such as. 
Moscow No. i, 174 kc., Kootwijk, 
iôo kc., Droitvich, 200 kc., and. 
Motala, 216 kc.; the condenser C on 
tuning through these station's carrier 
frequencies will produce a howl 
in the radio receiver, the points at 
which the condenser does this being- 
plotted against frequency; as in the 
case of C2, in the beat-note range the 
curve can be continued in a straight 

HFC. 

:ic1s. 
ii 

Cj4 

LI 
sand cycles such as a piano will give 
us, against dial degrees and continue 
the curve in a straight line. 

70,000 cycles is about the practical 
limit of beat-note frequency range, 
and higher frequencies are generated 
direct, the oscillator V4 and detector 
V2 being switched off. To cover the 
range from 70,000 to 900,000 cycles 
two sets of inductances are required 
for L and Li, in which L must be 400 
and 5,000 microhenries, these will 
give with Ci and C2 set nearly to 
minimum frequencies from 900,000 to. 
250,000 and 250,000 to 70,000 respec- 
tively with C. 

4 

a low buzzing sound will be heard, cated by the detector anode feed, as dial against the end stops. 
To calibrate in terms of frequency 

from 20 degrees to, say, 170 degrees, 
is the next step. 50 cycles has been 
fixed; the various notes of the piano 
will give us up to 4,000 cycles. A 
good ear " will take us to i6,000 

by identifying octaves, but from then 
onwards to joo,000 cycles things be- 

come more difficult. This difficulty 
can be overcome, however, by having 
C2 condenser of the straight-line fre- 
quency type; in such a case it is only 
necessary to plot the first few thou- 

On rotating C the vell-known 
howl," which our old sets used to 

produce during tuning, will be heard 
in the phones. Having got the "howl" 
try and tune it to the silent point, not 
too easy a job with C, but get as near 
as possible, making the final adjust- 
ments with Ci, having previously set 
C2 to about minimum. 

Having got the silent point, slowly 
increase the capacity of C2, when first 

ill be heard in the radio receiver 
output, thus indicating the actual 
point of similar frequency. This test 
should be done with the screening 
cans removed to be most effective. 
The writers have the filter condenser 
at maximum capacity, which, in 
round numbers, gives a frequency of 
1,300 kc., the valve V4 circuit, of 
course, being .tuned to the filter fre- 
quency. (In "tune " being indi- 

p.,f., which means a minimum of 
about 25 qzf. The total value across 
L, assuming it to be 30 microhenries, 
to produce 1,300 kc., is 500 qz., in- 

creasing C2 to maximum will add, 
say, another 66 ¿zsf. with a decrease 
in frequency to 1,220 kc., which will 
produce a beat-frequency of 8o,000 
cycles. In practice it is advisable not 
to go to full capacity of C2 as this 
avoids any chance of straining the 
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aerial aperiodically coupled for some 
weeks now and have come across a 
disadvantage which appears to have 
escaped the notice of the author of 
the article in question. 

As the aerial is aperiodicahly 
coupled there is rio discrimination be- 
tveen the harmonics of the oscillator. 
The result is that on the nie. ham 

Using two 3 kW projectots and a 
series of filters we have liad results 
which makes me at least believe in 
the possibility of obtaining clearer 
results. I have found difficulty in 
obtaining comolete darkness, due 
chiefly to the leakage of light from 
the arcs, but this will be put right 
next term, when better definition Tony 
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A New Line of Research 
Sig, 

Perhaps you might be interested to 
learn that experiments in television 
have opened new fields of research. 
Professor Tono a-Barthet has just 
constructed an instrument which en- 

ables sound vibrations up to 1,000 

per second to be quite visible on the 

Penta,rid Frequency Changers 
SIR. 

In the first issue of the combined 
journals TELEVISION AND SHORT-WAVE 
WORLD an article appeared compar- 
ing the merits of a pentagrid S.W. 
frequency-changer with the older 
autodyne arrangement to the great 
disadvantage of the latter. I have 
been using the pentagrid with the 

STR, 

¡ was very interested in the sub- 
ject matter of the letter by Robert I. 
Rosenfelder (Frankfurt (Main 1. 

Whilst detajls vere not sufficient 
to obtain a complete grasp of the 
systems quoted, there is an indication 
of some useful line of experiment. ¡n 
Connection with this I would like to 
say that we have recently had some 
uncommon experiences with this 
ptoblem of Space Projection." 

taff on your excellent publication. 
Although we have seen several abor- 
tive attempts to cover television in 

this country none of them has ap- 
proached your magazine in the extent 
and presentation of articles. I hope 
you keep up the good work if for no 
other reason than to bring to a point 
of action the development of tele- 

ision in the United States. 
E. L. BRAGDON, New York Sun. 

the question, so I was very pleased 
to note that the Saturday afternoon 
transmissions were to be discontinued 
in favour of iVionday nights, as this 
now gives me two nights a week to 
experiment with the equipment and 
in this respect it is to be hoped that 
the low-definition transmissions will 
not be discontinued hen the new 
high-definition station is ready lo 
start; otherwise it will be some con- 
siderable time before Scotland will 
again be able to look-in. 

G. PERCY (Dumfries).. 

guish the 3.5 and mc. bands. At 
first I wondered why commercial sta- 
tions such as PIN and JNE found 
it necessary to transmit simulta- 
neously on so many channels. JNE 
was heard in the afternoon, appar- 
ently transmitting on about 4 mc. A 
search revealed that t was actually 
coming over on io mc. 

JAMES W. KNIGHT (Stoke 
Newington). 

Space Images 

which moved in jerks for a distance 
of about four inches and then dis- 

appeared. What is more, both arcs 
were being filtered to different parts 
of the spectrum, but the Cross was 
blood red. The experiments con- 
tinue. 

THE RADIO LABORATORY 
(Municipal College, Portsmouth) 

An American Opinion 
SIR, 

I take pleasure in sending my con- 
eratulations to you and the entire 

SIR, 

Having constructed the "Simplest 
Cathode-ray Receiver " as designed 
by Mr. G. Parr, I think it is only fair 
that I should inform you of the suc- 
cessful reception I have had from the 
B.B.C. low-definition transmissions. 

-No trouble has been experienced in 
getting the resulls excepting the fact 
that it took some time to get used to 
the adjustment of the various con- 
trols, but as soonas this \vas accom- 
plished the picture appeared. 

I am some considerable distance 
from the London National transmit- 
ter, and daylight reception is out of 

mc. broadcasting band from the 3rd 
harmonic. Admittedly this difficulty 
is easily overcome by tuning the 
aerial circuit, but from experience 
this is liable to introduce coupling 
between the tuned circuits, making 
tuning very difficult. Moreover the 
aperiodic circuit is the basis of some 
commercial designs whose users may 
be puzzled by the queer effects some- 
times produced. The effect is at 
first sight somewhat similar to the 
production of " sub-harmonics." 

I had very great difficulty in cali- 
brating my Rx. at first, it being a 
matter of difficulty even to distin- 

F161 

o. 

lAnc(i) 

- 
¡'I 7;-- 

: / 
'j 

' 

ARc (e) NoTCL 

..- 
/ FRviopi 

Dìaooc 
DItRu1TTrSTh 

Aßßearance of images referred lo in Ihe 
accompanying le/lcr. 

This is one of the phenomena that 
Correspondence is invited. The Editor does not necessarily agree with views took place With the lab. wail 

expressed by readers which are published on this page. blackened out with black velvet (to 
prevent direct vision and then per- 

The Simplest Cathode-ray Receiver Pentagrid Frequency Changers sistence of vision) the arcs were 

Space Images An American Opinion switched on, together with the disc, 
when a cross was to be expected in 
a vertical plane. Instead, I wit- 

The Simplest Cathode-ray band one is liable to receive the 7 mc. nessed a Cross in the horizontal plane 
Receiver in Dumf ries ham band by the action of the 2nd ........................................................... 

harmonic of the oscillator and the so 

JUNE, 935 SHORT-WAVE WORLD 

- - -.---. be expected. For some time a Ian- 

I the form of a cross was substituted. 
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R. B. VEITCH, j.P. (Peebles). conference's agenda is the relations Certain experimental work, such as 
The statement to which our corre- between television and the cinema measuring amplitude attenuation and 

spondent refers is reproduced below, and television and the radio-Gen- phase distortion with this tone source 
It appeared on April 5.-(Ed.) tral News. will be discussèd in a futùrè issue. 
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eultions 01 a I.Iasgow evening paper, 
but was immediately withdrawn and 
did not appear in the later editions. 
I looked for similar news in every 
paper I could lay my hands on at that 
time but without success. 

I had a circular by post from the 
radio department of a large Edin- 
burgh store also printed for the Scot- 
tish Radio Retailers' Association. 

I feel certain television is not get- 
ting a square deal in many quarters. 

world-famed. 
Among the representatives from 

the many nations who are attending 
Mr. Noel Ashbridge, of the 

B.B.C., and Mr. Baird, of the Baird 
Television Company, Mr. F. W. 
Garling, of the Radio Corporation of 
America, and Mr. Jordan., of the 
National Broadcasting Company of 
America. Germany has sent four 
of her greatest experts. 

One of the principal items on the 

get the number of turns on inthe 
space and in consequence of the in- 
creased ohmic resistance about half 
as many turns again will be required 
on Li and L4. 

So far no mention lias been made 
of V3 and ássociated circuits. This 
valve is only an amplifier for the beat- 
frequencies. The output volts of the 
writer's instrument are from 3 to 4 
on the beat-note output and 8 to 12 

on the HF. output, which is ample. 

tity and position of the lines indicate 
exactly the quantity of vibrations per 
second of a given note. 

(Barthet's Laboratory and Obser- 
vatory, Malta). 

-Putting the House in Order. 
SIR, 

I fully agree with your leading 
article in TELEVISION AND SHORT- 
WAVE WORLD, May, 1935, under 
Comment of the Month, Putting 
the House in Order." 

Regarding the anti-television 
scheme now in operation-I thought 
the enclosed newspaper cutting might 
be made use of in your next issue. 

This appeared in one of the first 

This was the prediction made here 
yesterday by 31r. L. W. Hayes, of 
the British B ro.sdcasting Corporation, 
when speaking to members of the 
International Television Conference, 
which opened at the Mediterannean 
University centre. 

Mr. Hayes said Britain is to make 
a strong bid for world leadership in 
television. At present Germany was 
leading the world in its development. 
By the end of July, however, the first 
television station in Great Britain 
would actually be in operation. 

Experts at the Conference 
Great importance is being attached 

to the conference, the first of its kind, 
which opened ander the presidency 
of M. Louis Lumiere, whose work 
in connection with cinematography is 

(Radio Section), General Post Office. 

"Synchronising Cathode Rays fron, 
the Mains " (Coniinsedfrom page 348) 

turns for Li, the 5,000 microhenry L 
400 turns, and Li 300 turns, if wound 
on the former given last month. 

The experimenter may only re- 
quire to go up to, say, 25,000 cycles, 
the general working limit of 30-line 
low-definition television, which the 
beginner perhaps would be well ad- 
vised to get experienced with before 
handling the larger-ranged appara- 
tus, in which case the inductances 
L, L3 and L6 should be increased to 
about 2,100 microhenries, that is to 
say, about 360 turns, as compared 
with 5, while the other inductances 
are proportionally increased. Owing 
to rather fine wire beina necessary to 

screen of an ordinary television re- Television Stations. Radio Transmitting Experiments. 
ceiver. so Operating in Britain Next Year. GENTLEMEN, 

Herewith enclosed you will find a First lo be ready in July With reference to the current edi- 
photograph of Professor Tonna-Bar- Nice, Friday, 5/4/35. tion of your publication, TELEVISION 
thet, director or Barthet's Laboratory, By the end of 1936 there will be 

ANO SHORT-WAVE WORLD, in which 
watching the lines produced by a nearly 20 television stations operating appears a descriptive article upon the 
pitched note. The thickness, quali- in various parts of Britain. construction and working of an ex- 

- 

. 

perimental 7-metre transmitter, it is 
desired to point out the possibility of 
some readers thereof being led, 

- - through misunderstanding, to pro- 
- ceed with the unauthorised installa- 

tion of radio transmitting apparatus. 
. Perhaps, therefore, you would be so 

good as to arrange that mention 
i'rof. Ba,ibei's 

j apparatus for/he should be made, in future articles of 
- 

analysis of sound this nature, of the Post Office licens- 
referred io i,; the ing requirements, which are provided 
accompanying for under the Wireless Telegraphy 

J 
le/i er. Act of i9o4. 

- J 
This opportunity is also taken to 

. A draw your kind attention to the fact 
that 7 metres is not a wavelength 
upon which transmitting experi- 

ç ments aie normally permitted. -I am, yours faithfully, 
I. J. COHEN, for Engineer-in-Chief. 

- Engineer-in-Chief's Office 

SHORT-'7iE WORLD JUNE, 1935 

Putting the House in Order Radio Transmitting Experiments Television Stations 
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able vindows are provided at W to the first prism N it is split up into two 
allow the light to pass through the rays 2, 3, which are polarised in 
scanning apertures, and both sides of ¿ planes at right-angles to each other. 
the casing.-(G. B. Banks, T. W In the absence of any signal volt- 
Collier and Baird Television, Ltd.) ............................................................................. ages on the electiodes K, Ki, the 

Tile nformation and illustrations on this page are gloen with the permission of the Controller of R51. Stationery Office. - 
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 o- 
ciently thin to avoid the effect of SYN. 
parallax, and in the second place so 
thin a disc is unable to withstand the 
eddy currents set up by the viscosity 
of the air in an enclosed space. 

Accordingly the disc is provided 
with a casing which rotates with it. 
As shown in the figure, the disc D is 
encidsed in a casing formed of two 
sheets, S, Si, the ends of which are 
spun out so as to overlap at L. Suit- ) 

Kerr Cells 

I 
L (Patent No. 424,196.) 

The figure shows a typical Kerr- 
_______________ cell light-valve, consisting of a ves- 

sel C containing nitrobenzine with 
two electrodes K, Ks, to which the 
picture signals are applied. Before 
and after the cell, in the path of the 
light ray from a lamp L, are the twò 
Nicol prisms N, Nj, made of Iceland 
spar. As the ray of light i enters 

disc by mounting it inside a station- 
ary casing, because in the first place 
the disc itself must be made suffi- 

L 

WiW 
Ale/hod of 
keeping disc 

j. 

the reduced pressure inside the bulb, 
and this introduces difficulties in 
manufacture. 

According to the invention the flu- 
orescent material is first deposited on 
a foundation of thin glass foil, which 
is then rolled up and so inserted 
through the narrow neck of the tube. 
When it reaches the flared end its 
natural elasticity causes it to resume 
its original flat shape, where it is held 
in position by suitable supports. In- 
cidentally, the preparation of the flu- 
orescent screen is simplified since the 
necessary operations can be carried 

This is ensured by inserting a 
choke L in series with the condenser 
C used to generate the scanning oscil- 
lations. The field built up across the 
coil, during the discharge of the con- 
denser through the triggered valve 
V, s applied to the cathode-ray and 
sweeps it clear of the screen during 
the return stroke. In addition the 
voltage across the coil at the mo- 
ment of discharge helps to increase 
the effective scanning voltage pro-. 
duced by the oscillator for a given 
D.C. supply.-(Gcueral Electric Co., 
Ltd., and C. R. Dunham.) 

1 

Hi p Ale//sod of keeping re- 
Seien /raper.Je of cathode- 

OU-r 
ray beam off the ¡cree,,. 
Pa/e,i/ No. 423,963. 

Scanning Discs 
(Patent No. 423,508.) 

As the number of scanning lines 
is increased, the size of the holes in 
the rotating disc must necessarily be 
made smaller and it is found in prac- 
tice that the point comes when it is 
necessary to screen the apertures 
from atmospheric dust, which would 
otherwise accumulate and clog them 
up. 

It is not possible to protect the 

Viewing Screens 
(Patent No. 423,696.) 

The fluorescent material forming 
the viewing screen is usually depo- 
sited on the inside of the flared end 
of the cathode-ray tube. The curva- 
ture of the glass surface is then liable 
to give rise to more or less distor- 
tion. On the other hand, any at- 
tempt to make the end of ihe tube 
perfectly flat necessitates the use of 
thicker glass, in order to withstand 

out in the open instead of inside the 
tube.-(Fernseh Akt.) 

Saw-toothed Oscillators 
(Patent No. 423,963.) 

The quick-return of the spot of 
light in a cathode-ray television re- 
ceiver is a non-working stroke.. That 
is to say, it adds nothing to the for- 
mation of the picture, and should, 
therefore, if possible, be kept off the 
screen. 

RECENT 
TELE VISION 
DEVE LOPM ENTS 

A RECORD 
OF 

PATENTS AND PROGRESS 
Specially Compiled for this Journal 

PATENTEES :-G. B. Banks, T. W. Collier and Baird Television, Ltd.; Fernseh Akt.; General Electric Co., 
Ltd. and C. R. Dunham; Marconi's Wireless Telegraph Co., Ltd., H. M. Dowsett and N. Levin; Radio 

Akt. D. S. Loewe and K. Schlesinger; J. L. Baird and Baird Television, Ltd. 

iL/IJc)'I 
AND 
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cuit C, T, and the subsequent ampli- tive to such a screen it s proposed to (0/her lelevision pa1ens on page 368.) 

_ 

An alternative arrangement, which 
is fiee from this defect, is the so- 
called glow-tube stabiliser, shown at 
S in the figure. It consists of a gas- 
filled tube, which is shunted across 
the HT. supply so that it passes a 
constant current, and is fitted with a 
series of electrodes inserted at spaced 
intervals between the anode and cath- 
ode. According to the invention 
these electrodes are shunted by resist- 
ances R, which stabilise the voltage 
fed to the saw-toothed oscillator cir- 

o 

cent screen of a cathode-ray tube is the control valve.-(J. C. Wilson, T. 
of limited intensity. As an alterna- E. Bray and Baird Television, Ltd.) 

diminish it. 
According to the invention an apel- 

tuied disc and focusing lens (not 
shown) are arranged (just beyond the 
Nicol Ni) so as to merge the two ef- 
fective rays 4 and 5 on the viewing 
screen whilst cutting-out the two un- 
desired rays 2 and 3.-(Marconi's 
Wireless Telegraph Co., Ltd., H. M. 
Dowsett and N. Levin.) 

Voltage Regulation 
(Patent No. 424,429.) 

One of the problems common both 
to broadcast and television receivers 
is that of maintaining the voltage 
supply to the electrodes of the ampli- 
fying valves at a steady. value irres- 
pective of fluctuations in the output 
or load. When the valves are fed 
from tappings on a potentiometer in- 
serted across the mains-supply unit, 
variations in output current alter the 
voltage-gradient along the potentio- 
meter aoci so affect the supply poten- 
tials. 

The light produced on the fluores- coils in the grid and plate circuits of 

1+ 

Lrï 

Method of maintaining com/ani 
m to//age .re4p/y irrespective of the 

load. Paient No. 424,429. 

L 1 c 
Improved Kerr cell. PaIe,,t No. 424,196. 

the rays 2, 3, is again split up into chronising impilses re applied to the 
pairs, so that there are no less than grid of the discharge tube T from a 
four emerging rays numbered 2-5. terminal O.-(Radio Akt., D. S. 
Of these the pair numbered and 5 Loewe and K. Schlesinger.) 
will increase the amount of light Viewing Screens passing with increase of signal volt- 
age, whilst the mir 2 and will (Patent No. 424,632.) 

spacing between the squares. Cath- 
ode-ray beams of high intensity are 
used to produce a picture of high 
brilliance, which is then projected on 
to a second larger viewing screen 
through a suitable system of lenses. 
-(J. L. Baird and Baird Television, 
Ltd.) 

Summary of Other Television 
Patents 

(Patent No. 423,748.) 
Synchronising cathode-ray receiv- 

ers by means of a servo-motor having 

causes each ray to become ellipti- 
cally-polarised, so that they are no 
longer vibrating in a single plane, 
but possess a component at right- 
angles to that plane. 

The result is that when they reach 
the second Nicol prism Ni, each of 

sistance R in the supply line to the 
main condenser C enables the scan- 
ning frequency to he varied between 
6o, 90 and 120 lines. A variable re- 
sistance R2 controls the size of the 
picture and a potentiometer R3 its 
position on the screen. The syn- 

2 
1' 

Nl\. 

. 

candescence, and then to produce 
visible effects by bombarding it with 
the cathode-ray stream. The incan- 
descing material may be a layer of 
finely-divided metal, such as plati- 
num black " deposited from the vola- 
tile form on to the glass surface. Or 
a thin sheet of platinum may be 
divided into small squares so as to 
form a mosaic " surface, any 
blurring of the picture due to heat 
conduction being prevented by the 

- 

SHORT-A'E WORLD JUNE, 1935 

rays 2, 3, will pass unaltered througn fier V, over the whole charging curve coat the end of the bulb with a sub- 
the cell, but the presence of signals of the condenser C. A variable re- stance which is readily heated to in- 
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A simple light tunnel can be made up from cardboard or metal as suggested by these too diagrams 
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it was designed so that the chassis the normal size of a picture obtained board, wood or tin plate, and assum- 
formed the cabinet, the whole idea with a disc visor and it is the usual ing that a i-in. lens is to be used the 
being to make it self-contained and practice to magnify it by means of a dimensions of each side will be as 
simple. Following are some notes simple double-convex lens about four shown below. Variation in the size 
indicating how several refinements inches in diameter. These lenses are of the lens will, of course, require 
can be added without materially in- obtainable from advertisers, or alter- modification of the dimensions, as 
creasing the cost or the amount of natively a reading-glass from one of also will ils position according to its 

)ot 

THE object in designing the disc 
receiver which was described last 
month was to enable those who 

have had no experience whatever to 
obtain some insight into television at 
the minimum amount of cost and 
trouble. For this reason the receiver 
was kept to its barest essentials and 

This photogaph shows the Jweior 30-line receiver fitted with the 
Sanders sjnchronising gear. 

work necessary to build the receiver. 

Enlarging 
the Picture 

As constructed, the picture seen on 
the screen is quite small, in fact 
something only a trifle over an inch 
high and half an inch wide. This is 

the sixpenny stores can be utilised, 
although the diameter of the latter is 
slightly less. The drawings show a 
simple method of mounting the lens. 
If preferred, one of the standard lens 
mounts, such as the Bennett, could be 
used. 

The mount can be made of card- 

REFINEMENTS 

FOR THE 

JUNIOR 30-LINE 

TELEVIEWER 

Last month we described a very simple thirty-line 
television receiver which consisted of the bare 
essentials. This article contains some suggestions 
for detail improvements which can be added . 

without any serious modification. 

- 

JUNE, 1935 SHORT-W. WORLD 
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°OPTIOrPL B D 5OOv.WORth'IG 

Over 300 volts can be obtained from this powerpack so the output is enough 

to feed both the neon and the output valve. The usual variable resistance is 

included to improve the definition from the neon lamp. 

This is a simple arrangement in that there is no transformer and the 

potentiometer is across the supply instead of in series with the neon lamp. 
ivith the syncbronising coils in series with the a,,ode of the output 

valve the pictures are kept vey steady. 

ing eight spots or spokes marked out secured by using one of the special then the motor will speed up and it 
on the disc by the light of a neon neon lamps which have been made for can then be brought into step again 
lamp supplied from 50-cycle A.C. television purposes. There are quite easily as mentioned above. 
mains. When the disc is revolving several flat-plate lamps available (the Schemes of connection when a syn- 

at the correct speed of 750 revolutions Meraco, reviewed on another page) chronising gear is included are shown 
per minute, these marks appear sta- which give a very even field of light, by the diagrams. 

can be incorporated quite simply is a the Picture proper speed by the synchronising 
means of checking the speed of the impulses, but should anything in the 
disc. This is accomplished by view- Greater picture brilliance may be picture-signals interfere with these 

IMFD 
I-i.T+ ON SET AC. 

Ln_-- ___ 

IMFO. A.C. 

jMFD 
2MFL 

4OH 

tfl11 
5?°j r Ho 

MFD MF 

IIMFD5OOVWOflgN 

[I 

The- TI lam'p will improve he brilliancy 
of the pit/tire. A ground-glass screen 
should be interposed between the disc and 

the lamp. 

focal length. The usual distance be- 

tween the lens and disc is 5 ins. 

Checking the 
Scanning]Speed 

should be put on the black surface of 
the disc with white paint. 

A metal screen can with advantage 
be placed over the lamp, and this may 
conveniently take the form of a piece 
of sheet tin bent into a semi-circle 
with the edges turned up for attach- 
ment to the front of the cabinet. A 
lamp holder can be dispensed with by 
soldering the leads direct to the lamp 
terminal points. 

Another very useful addition that Imj»oving 

the front panel; in thelatter case it 
is suggested that the leads be brought 
through the bottom member of the 
frame. An on-off switch is very de- 
sirable in the synchroniser leads, for 
a quick flick of this will correct speed 
variation, should the synchroniser 
lose control, far quicker than can be 
accomplished by hand. In these cir- 
cumstances it is advisable to set the 
motor speed control so that the ten- 
dency is for the motor to run fast. 
Normally it will then be kept at the 

ç 

lamps and measure approximately 
2 ins, long by i ins. in diameter. 
These can be operated direct from the 
mains. As the speed indicator is only 
used at intervals, a switch should b 
fitted on the sloping front panel so 
that the lamp can be put on or off at 
will. The lamp should be so mounted 
that the light from it is thrown on to 
the disc and the most convenient posi- 
tion is opposite the viewing aperture. 
A hole should therefore be Cut in the 
front panel and the lamp mounted so 
that it is a little distance in front of 
this, suflicient, in fact, so that the disc 
can be viewed beyond the lamp, which 
should be blackened all over with the 
exception of a small aperture which 
faces the disc. In order to provide a 
stroboscopic device, eight radial lines 

able to use a screen in order to dif- 
fuse the light; a sheet of oiled paper 
or a slip of ground glass fitted over 
the lamp aperture will answer quite 
well for this. 

Fitting ' 

Synchronising Gear 
One of the photographs shows a 

synchronising gear fitted to the re- 

ceiver. This is easily possible with 
some types of gear; that shown in 
the photograph is the Sanders, which 
lends itself to the purpose without 
much alteration to the cabinet as it is 
adjustable in practically every res- 
pect. An additional two terminals 
will be necessary for the synchroniser 
and it is optional whether these are 
iìtted at the back of the receiver or on 

AND 

i 

SHORT-WAVE WORLD 

tionary, whereas variation above or 
below this speed will cause the marks 
to appear to be moving in one direc- 
tion or the other according to whether 
the speed is fast or slow. 

It is quite easy to provide a device 
of this kind. Small neon lamps are 
obtainable which are called indicator 

JUNE, 1935 

or there is the special TI. lamp, in 
which the discharge takes place in a 
convolution of glass tube. Not only 
does this lamp provide light from the 
actual discharge, but the walls of the - 

tube are coated with a fluorescent 
material and this also adds to the bril- 
liancy. With this lamp it is desir- 
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But VP5PA and SUiCH were logged. 
This comprehensive report also in- 
cludes a large number of commercial 
stations on 20, 3! and 50 metres. So 
it seems that conditions in Burnt Oak 
are very good for short waves at the 
moment. 

Looking down the list of prefixes I 

noticed W4's, OKi's, PR5's, CO2's, 
VE2, VE4, VK2, W3, VY, LA, LU, 
EA, VU, HI, VO, SU, CT, W7, which 

terested in the Armstrong super circuit, From Scarborough comes a report 
the super-regen. coils can be obtained from BRS ¡480, 5. Davison, who has 
ready-wound from Bulgin. That will been listening on 20 metres. Between 
save winding the two coils with óoo and ¡9.00 and 23.30 he heard W9EEL, 
500 turns. W9AIO, W5UM, W4AXZ, W4CRE, 

several VE's, VOiC, VPÔYB, VP3BG 
Conditions and VE5HN, all good contacts. He 
in Yorkshire tells me that G5ML, who at the moment 

is doing extraordinary well, has 
I am glad to have had quite a ordered two So-ft. masts from Norway; 

number of reports from Yorkshire, I wonder what will happen when those 
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popular if you do. Going to the other 
extreme, I have just received a report 
from a listening station four miles 
away from my QRA asking for a card. 
Comments are needless. 

A report covering 23 pages of fools- 
cap has just been received from J. W. 
Greenshields, of Burnt Oak, Middlesex. 
He has had a very successful month, 
and on certain days has logged large 
numbers of stations. For example, on 
one sheet I noticed 46 Americans, 2 

Cuban, 6 Canadian and 2 South Ameri- 
can amateurs, while, on another day, 
the 20-metre band was entirely dead as 
regards W and VE American stations. 

reproduced in these pages, is quite a 
conventional one, but is not used very 
much by amateurs to-day. 

In view of Mr. Russell's excellent log 
of stations, it looks as though the Arm- 
strong super might be worth investiga- 
ting. He has heard W phone 
stations on 20 metres from all nine 
districts, eight V's and several others, 
including BY, CO, HC, F8, F3, HAF, 
HI, LU, VQ4, EA, CTi, LA, SM, VP6, 
and so on. The total log of stations 
in his report is no less than 177, not 
counting a whole host of commercial 
stations from all over the world. 

Incidentally, for those who are in- 

a particularly hot ¿ne, or else condi- 
tions are good in Hull. In addition to 
these stations, 59 other W's were heard 
on 40 metres. Of the English amateur 
stations, G5TZ appears to give the best 
signal in Hull. 

BRS 1353, S. Bradbury, Bradford, 
mentions that he finds conditions rather 
poor on 20 metres. He has logged 
VP6YV, when he was working a Dutch 
motor vessel in the Pacific, otherwise 
conditions regarding DX have not been 
too good. On the other hand, these 
remarks hardly agree with his report, 
which covers three pages and includes 
stations on 14 mc., 7 and mc. 

American station which is in the habit 
of working English stat ions every night 
of the week does not want to be told 
that his signals are getting over at R4, 
for example. What he does want to 
know is what is happening to his 8o- 
or i6o-metre phone. 

Listening stations seem to be rather 
worried because they do not obtain the 
required verification, that is the reason. 
Amateur stations want to know some- 
thing fresh. If a station ,000 or 3,000 
miles away is heard on i6o metres, then 
by all means send a report, in fact, 
send a cabi; and you will be very 

pretty well covers the entire world. 
This is pretty good going. 

The Armstrong 
Super-regen. 

In a letter from Sutton Coldfield, 
Alan Russell says that the most suitable 
receiver is his Armstrong super-regen. 
with a separate oscillator. The entire 
receiver is built up on low-loss lines on 
a metal chassis with the valve and coil 
holders and oscillator unit on stand-off 
insulators. The circuit, which is 

which until just recently has not dis- 
played much interest in short waves. 
Here are three typical examples which 
will provide an indication of the con- 
ditions prevailing at the moment. 

First of all, Hull. John H. Hay has 
been doing very well. Although he 
says that he has not been able to spend 
very much time receiving just recently, 
he has heard 5 W phones on 20 metres, 
also several VE's. He has also heard 
J2LP, JSCE, HCIFYL, OM2RX, 
K6FKB, K5AF, VK2EO, K5AA, 
PYiDM. Either the receiver in use is 

 V V 
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" Heard on 
'-V 

the Short 
V 

V 

Waves 
V - V V 

By Kenneth Jowers 
V 

V 

V 

V 

V 

T T seems rather a pity that with all 1V4TJ (above) has f V 

V 

V 

Ithe amateur wavebands that there a very businesslike 

are listening stations should confine 5he5u,o Hes 
jtp phone cog- themselves so much to 20 metres. This 

V a 
month in particular, I have noticed how d°' En land 

V 
V 

almost all wavebands have been after 22.00 ¿S.T. V 

V 

, V 

ignored with the exception of 20 metres, 
whilst in my mail from America there 

Scotia N.Y. is the 
location of IVzDC 

''V 

V 

V 

-, 
V 

V 

V 

V 

has been a pretty general groan about (right) who is being ' ' . V 

the nûmber of reports from English so well heard in . ' ' V 

listening stations on W 20-metre phone Europe at the mo- 
V 

transmissions. 
It is easy to understand that an 

ment. Reports are V',.VV{V 

notreqoared. 

- _ '" 
V 

V 

V 
V 

V 
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has sent me a photograph of some of R5, 21L R8, 5RD R7, 6GL R5. In a similar number on CW. 
the members. This Society is doing addition, he has heard VE, W, HI and (Coniinued on page 365.) 
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worked on phone and all Continents on 
CW. W2DC wants me to thank all 
the English listeners who have sent 
him reports; he finds it financially im- 
possible to reply to them all individu- 
ally, although he appreciates the infor- 
mation received. 

Some 
Good Logs 

BRS '374, Jack Wilson,'Secretary of 
the Wishaw and District Radio Society, 

R6. He has also heard a station call- 
ing Paris on 14,600 kc. This is appar- 
ently the Japanese station JVN in 
Tokio. Other stations heard include 
0M, PA and F's, all on 40 metres. 

K. M. Spiller, writing from Sher- 
borne, has sent me a log of stations 
totalling iii. The receiver is a i-V-i 
coupled to a 33-ft. doublet aerial; all 
stations heard used phone. Amongst 
some of the well-known G stations 
heard were 2MR at R4, 2KT R7, 2PL 
R4, 5UK R5, 5ML R4, 5KG R5, 5KD 

To hear Bermuda on phone with an 
o-V-i is very good going. Albert Lee, 
of South Tottenham, logged VP9R at 
22.40, in addition to a whole host of 
W and VE stations. 

A query as to where to iend EP 
cards is raised by BRS 1287, F. G. 
Sadler, of Stamford Hill. According 
to my latest list, EP belongs to Persia, 
hut as far as I know there are not any 
active stations in that area. Using an 
indoor aerial and an o-V-i receiver, 
BRS 1287 logged between thirty and 
forty phone stations on 20 metres and 

LJYO[ 

The famous old 
V1 V2 Armstrong super 

sos' circuit is sii/I being 
-I --- )) used for short 

uooT waves. Here is a 
5M05 Ç0, circuit thai is giving 

1CC. 
PIT- exceptional results 

XZN2C has been heard at Exeter by 
BRS 1448, Eric L. Wills, verification 
of this will be welcomed. Conditions 
for reception are apparently good in 
Devonshire, for amongst stations 
heard were TY2AE, TYSAA, VS6AQ, 
W6KII, W6ENV, W6BCU, TF3G, 
TFC, SUiRO, ES5C, W4HX, ZBiT. 

CO2HY, CO2KC, CO6OM, and 
several other stations were heard at 
Woolston, Southampton, by F. H. 
Wingett; he is using an all-mains 
version of the World Beater, plus a 
cross-feeder aerial system. Inciden- 
tally, the use of this cross-feeder aerial 
has, according to Mr. Wingett, put up 
signal strength by 25 per cent. 

followed by a pair of 59's in class-B 
and, finally, a pair of FP1460's in 
class-B. The A.C. output is 250 watts. 

According to W2DC, the star point 
of the transmitter is the aerial system, 
quite unconventional, but is apparently 
giving excellent results. It is of the 
type broken in the centre for the feeders. 
The two halves are xiS feet long and 
are at right angles to each other, but 
so far no directional effects have been 
noticed. 

Most European countries have been 

tions in Lanarkshire seem very good, 
for he has sent a long list of stations 
heard on 20 and 8o metres. 

As we have got as far as Scotland, 
here are some details from B. 
McDougall, of Glasgow, S. i. He has 
been listening on 7 mc. to G stations 
and has received almost all of the more 
prominent amateurs on that band. 
Amongst the stations heard were 2KT 

at 
R7, 5KG at R6, 2GG at R7, ML at 

R9, 2X0 at R7, 5NA R5, and 5CW at 

country and now has heard stations 
from almost the entire world. 

A listener in Burton-on-Trent, 
F. V. A. Smith, says short-wave phone 
stations are coming in well at Burton- 
on-Trent, and include WiKJ, WIDRL, 
VE2HN. 

The controversy about Icelandic 
stations is still going Ön. F. Barrett, 
writing from Grays, Essex, says he has 
heard a station with the call-sign 
TF3G. He has also heard OH8NF 
calling a TF station. 

stations from four continents and 3 
countries, all using phone. 

Most amateurs know W2DC, operated 
by E. H. Fritschel, in Scotia, N.Y. 
The photograph on these pages has just 
been received and shows his latest 
equipment. In the panel on the left 
is a complete C.W. transmitter, inclu- 
ding all power supply. At the bottom 
is a high-voltage rectifier, using 
UX866A valves. Then comes a oo- 
volt rectifier, power pack for the CO 
anode voltage and bias for the first sub- 
amplifier and finally the R.F. ampli- 
fiers. One of four crystals can be 

switched into circuit quite simply, 
while an 865 screened-grid valve 
operates as the first sub-amplifier. The 
P.A. consists of two UV '211'5 in push- 
pull. 

The panel on the right houses the 
speech - amplifier modulator and all 
power supply. The modulator consists 
of condenser microphone, followed by 
an 864, two 864's in parallel, a type 6, 
R.C. coupled to another 6, then a Sc), 

been in existence for quite a short time. casters. 
BRS 1374 is very pleased with himself R. D. Everard points out that I 
because he has logged LU6AC in omitted to give him credit for receiving 
Buenos Aires, at oioo on 20 metres, 240 stations on zo metres. I am sorry 
using an Eddystone Ham-band Two, about that for it really is a very good 
On the other hand, I feel that he should achievement. This listening post in 
be very proud of receiving W3ETT on Standon, Hertfordshire, is probably 
phone as early as 11.45 am. Condi- one of the most consistent in the 

'L1 

Here are corne of 1/Je 

members of the lVisbaw 
and District Radio 
Society formed last 
year by B.R.S.i374. r 

4.1 

ia'/IJoi'i 
AND 
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go up. So far, BRS 1480 has heard extremely well, considering it has onlj 
I 

between 20 and o commercial broad- 
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in an absolutely stationary television 
image transmitted by a system in which 
the number of scanning lines is perhaps 
fairly high, hut not high enough to 
resolve all the detail in the original. 

We know that the dot theory " of 
considering a television image, as if it 
were built up in the same ivay as a half- 
tone photographic block, is not cor- 
rect, although often very convenient 
for explanatory purposes. In a direc- 
tion perpendicular to that of the scan- 
fling lines the dot analogy is in fact 
rigidly true, since no detail can be ob- 

Detail and 

H. F. Response 
These arguments can be applied 

somewhat similarly to the resolution of 
small details along the scanning strip 
also. To be strictly accurate, how- 
ever, we should consider in this case 
the degree of high-frequency response 
which the television system possesses, 
since on this depends mainly the reso- 
lution of detail along the direction of 
motion. The investigation of this effect 
involves methods of calculation which 

still further to this effect. 
From the foregoing argument it fol- 

lows clearly that there are positions in 
a television field of view, in which 
small details bave a better chance of 
being reproduced. than in other posi- 
tions. Once this fact is appreciated, 
there is no difficulty in seeing why an 
image in which gradual movement of 
the various parts is taking place, 
should give an apparent superior defi- 
nition. In the case of a stationary 
scene, as, for example, a photograph 
held in front of the transmitter, certain 

Good Reaolut,on Poor ResoluTion. 

Fig. i-Two typical cases of scanning in which the 

detail i.e affected 

When considering this question of 
motion, sve find that it is necessary to 
consider two conditions, namely, when 
the movement is slow in comparison 
with that of the scanning spot, and 
when the motion is rapid. The former 
results in an improvement in apparent 
detail, whereas the second usually re- 
sults in slight loss of detail together 
with a certain amount of distortion. 

Gradual 

Motion 

Consider the detail which can he seen 

two scanning lines. It will now he re- 
produced as a darker spot on both scan- 
fling strips; and since its effect in re- 
ducing the light at the transmitter is 
only half what it was in the first case, 
the dark area will be proportionately 
less dark, or about one-eighth only of 
its original density. 

The small detail will still be repro- 
duced, but will be now eight times as 
large and one-eighth the density of the 
original; we may say that it is four 
times as badly distorted as case a. This 
means that it will be far less clearly 
seen, and since many television systems 
do not respond well to quite small 
changes of density, owing to imperfect 
methods of light modulation, it is pos- 
sible that the small detail may be to 
faint to be appreciated at all. 

Cosen Coeb 

Fig. a-Diagram showieg the effect of overlapping 
scanning o,, a detail of the ¡mage. 

noticeable if isolated, but less so if it 
lies within less than the width of an 
element of some much larger object of 
similar density, or if it differs but little 
in density from that of its surroundings. 

The actual position of a detail in the 
image may therefore also affect the 
chances of its being reproduced in the 
direction of scanning, although per- 
haps to a less extent than in the direc- 
tion across that of the scanning strips. 
The presence of a certain amount of 
amplitude distortion in the electrical 
part of the television system, unfor- 
tunately nearly always present, will add 

doubt that reater detail can in fact be 
seen and appreciated when there is 
movement, but I have found that many 
experimenters are content to accept 
this fact without appreciating the cause. 

RECEPTIOII . 

PaTch aboul ose e'ement 
rs size. ,sediu,ndork 

PaTch about iwo elements 
wide. much less dark 

Casef 

element. We will regard it as a black 
dot for convenience. Clearly the treat- 
ment of this small dot will vary, ac- 

cording to whether it happens to lie 
more or less centrally on a scanning 
strip, or whether it lies partly ors one 
strip and partly on the next. These 
two typical cases are illustrated in Fig. 
i, in which are shown the two positions 
of such a very small detail at the trans- 
mitter, and the corresponding effect on 
the receiving screen. 

In the first case, a, the small detail 
is reproduced as a dark spot the width 
of one scanning strip, that is about four 
times its true area, and in consequence 
also about one-quarter its original den- 
sity. Thus we do see the original small 
detail, although it is smaller than one 
scanning element; but we see it in a 
distorted form, being larger and less 
dense than the original. 

Now take the second case, b, in which 
the original small detail falls across 

ever, we can see that the ability to dis- 
tinguish a small detail will partly de- 
pend upon its proximity to larger objects 
in the image field. Thus a detail smaller 
than the scanning element might be 

TRASISMISSIOFI 

TypicaI bcosniri.t STrips 

5pp Elements 

Smaller DeTails 
4sumrd Block 

By E. L. Gardiner, B.Sc. 

The relative movements of the image scanned and the scanning spot give rise to some curious effects. This article 
explains why the definition is improved when the image is moving. 

IT is a commonly accepted fact tamed which is smaller on the receiving are beyond the scope.of this discussion, 
amongst television workers, that screen than the width of a scanning and has been very ably dealt with by 

the apparent definition of an image line. J. C. Wilson (Proceedings of the Tele- 
seems better when the transmitted ob- Consider what will happen to a small vision Society, Sept., 1933), who showed 
jects are in motion, than when the same detail of the original scene which is that detail smaller than a scanning ele- 
television system is used to view sta- smaller than one scanning element, say, ment can be resolved to some extent. 
tionary objects. There can be no for example, one-quarter the area of the Without going further into this, how- 

JUNE, 1935 
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AC ............. . CHINA 
AC4 ............. TIBET 
AR ............. SYRIA 
CE ............. CHILE 
CM ........... CUBA 
CO ............. CUBA (Phone) 
CP 
CR4 .......... .......... 

BOLIVIA 
CAPE VERDE 

CR4 ...... PORT. GUINEA 
- CR6 

CR7 .......... ............ 
- ANGOLA 

MOZAMBIQUE 
CR8 
CR9 ............... .............. 

PORT. INDIA 
MACAO 

CRio ........... TIMOR 
. CTx ............. PORTUGAL 

CT2 ............ AZORES 
CT3 
CX ........... ........... 

MADEIRA 
URUGUAY 

D ................ GERMANY 
EA ......... SPAIN 
EI 

................... IRISH FREE STATE 
EL ............. LIBERIA 
EP,EQ .............. PERSIA 
ES .......... ESTONIA 
ET ............... ABYSSINIA 
BZ SAAR 
F3, FI ALGERIA, FRANCE, MARTINIQUE, 

F4 ..................... ........... 
MOROCCO, TAHITI 

TUNIS 
F8M MOROCCO 
FB8 
.................. 

:. .. MADAGASCAR. REUNION 
Fi 
G ............. .......... 

FR. INDO-CHINA 
GREAT BRITAIN 

Ox ................ NORTH IRELAND 
HA 
NB ........... ............... 

HUNGARY 
SWITZERLAND 

NC .............. ECUADOR 
NH HAYTI 
HI ....... .. .. .. DOMINICAN REP. 
HJ, RK ........ COLOMBIAN REP. 
HL 
HP ......... .......... 

' .. 'SAINT HELENA 
.. PANAMA 

HR ............... HONDURAS 
HS ............ SIAM 
HZ ......... HEDJAZ 
I 

................. ITALY & COLONIES 
J JAPAN 
1(4 

..................... 
PORTO RICO, VIRGIN ISLANDS 

1(5 CANAL ZONE 
K6 .. 

............................ 
.. GUAM, HAWAII, SAMOA (U.S.) 

1(7 ....... ALASKA 
KA ................. PHILIPPINE ISLANDS 
LA .......... NORWAY 
LU 
LX ...... ........... 

ARGENTINA 
LUXEMBOURG 

LY ........... LITHUANIA 
LZ .......... BULGARIA 
MX ............. MANCHUKUO 
NX ........... GREENLAND 
NY ................... CANAL ZONE 
OA ............ PERU 
OB ............. SARAWAK 
0E ........... AUSTRIA 
OH FINLAND 

OK ........ .................. 
CZECHOSLOVAKIA 

0M ....... GUAM 

.................. 
ON BELGIUM, BEL. CONGO 
OZ ........... DENMARK 
PA NETHERLANDS 
PT .......... .......... CURACAO 

.................. PIC NETH. INDIES 
PY ............ BRAZIL 
PZ ........... SURINAM 
SM .............. SWEDEN 
SP ............. POLAND 
ST ............. SUDAN 
SU ............ EGYPT 
SV ............ GREECE 
TA ............. TURKEY 
TF .......... ICELAND 
TG ............ GUATEMALA 
TI ............... COSTA RICA 
TS ........ SAAR 

................ 
U, UE, UK, WC U.S.S.R. 
V8 .............. MAURITIUS 
VE .......... CANADA 
51K .......... AUSTRALIA 
VO 
VPx ............... NEWFOUNDLAND 

ZANZIBAR 
VP2 

.... 
ANTIGUA, FIJI ISLANDS 

VP3 GILBERT & ELLICE ISLANDS 
VP4 BRITISH HONDURAS, TRINIDAD 

...... VP5 

........................ 
CAYMAN ISLANDS, JAMAICA 

VP6 
VP7 ........... BARBADOS 

BAHAMAS 
VP9 .......... 

........ ... .. ' ,. «-BERMUDA 
VQi 
V02 ...... ............... 

'.. FANNING ISLAND 
NORTHERN RHODESIA 

V3 
.................. 

TANGANYIKA 
VQ4 

....... VQ' .. -........ KENYA 
UGANDA 

VQ8 
VR ............... ASCENSION, ST. HELENA 

BRITISH GUIANA, 
MAURITIUS 

VS2,VS3 ............. ........... MALAYA 
VS 
VS6 .......... ............... 

SARAWAK 
HONG-KONG 

VS7 ........... CEYLON 
VS8 ................. MALAYA 
Vij INDIA 
W ................ UNITED STATES 
X ................ MEXICO 
XU .......... CHINA 

...................... 
YA AFGHANISTAN 
Yi .......... IRAO 
YJ 

................. NEW HEBRIDES 
YL .......... LATVIA 
YM ........... DANZIG 
VN NICARAGUA ......... VE ........... RUMANIA 
YS .......... SALVADOR 

............. YT, YTJ JUGOSLAVIA 
VV ............. VENEZUELA 
ZA ............... ALBANIA 
ZBx ........ MALTA 
ZCx ............. TRANSJORDANIA 

.............. ZC6 PALESTINE 
ZD NIGERIA 

ZM ........ SAMOA (BRITISH) 
ZP ................ PARAGUAY 
ZS, ZT, ZU .. .. UNION OF S. AFRICA 

DX Possibilities on 1.7 Mc. 

It seems that the possibilities of DX 
contacts on 1.7 Mc. are still being over- 
looked and every day letters from 
correspondents show that there does not 
seem to be any limit to the mileage 
spanned on this extraordinary wave- 
band. As already pointed out, stations 
such as G5NW in Dundee have been 
working stations in the Canary Isles, 

whereas G2PL in Cambridge has 
worked stations in Sweden, Czecho- 
slovakia and so on. 

G211 is one of the few stations in 

addition to 6F0 who has worked 
America on phone, on the 1.7 band. 
G5ZJ has been heard by WiBES 
and W9DJ, and although two-way 
working has not been accomplished -it 
shows that DX can be done. At the 
present time, in the early hours of the 
morning, between, say, 5 and 7 am., 
the Wiôo-metre phone stations are 

being heard quite regularly even with 
quite simple receivers. 

J. Mackintyre, of Rosyth, in a recent 
letter points out that on April 27, 

between approximately i and 2 am., 
he heard WiCJD, W4NCO, W2HH, 
WiDM, W8LIJ, WzSF, WiCJ, 
WiYU, WQELL, W3EOP, VE3EE, 
W4NC, W3ADE, etc., etc. All of 

these stations were R6 to R8. 
Although all these W stations Can 

be heard a little after midnight, 
apparently no G station has been able 
to get over to America until about 

5 am. 

I 

server who has once seen a small detail 
in an image, such perhaps as a parti- 
cular mole or wrinkle on an actor's 
face, will subconsciously remember its 
presence. Persistence of vision will 

also help, making appear permanent 
small delails which in point of fact are 
only visible during perhaps a third of 
the successive scannings which make up 
the television image. 

it becomes apparent. 
It has been suggested to me that a 

television image of quickly moving ob- 
jects should be less clearly seen by 
television than in the case of the 
cinema. Apart from the use of an in- 
sufficient number of scanning strips, 
the objects will occupy a different posi. 
tion at the time when one part of them 
is transmitted than when another part 

whose tail has been scanned before its 
head, might appear slightly lengthened. 
This lengthening will, for vertical 
scanning, be equal to the distance 
moved by the horse in the tIme between 
the scanning of his tail and head. With 
horizontal scanning the effect will be 
in the vertical plane, and therefore less 
noticeable as movement is usually 
horizontal. 

ZE, ...... - SOUTHERN RHODESIA 
ZKi ............ COOK ISLANDS Inteinat.onal Prefixes .: :: :: :: NEZEA 

the receiving station; whereas other 
equally small details in more favour- 
able positions will be seen. 

If, however, there is movement, then 
every small detail will stand an equal 
chance of occupying sooner or later a 
favourable position. In general every 
small detail may be expected to 6cupy 
such a position of maximum resolution 
at some time. The eye and the 
memory play a very helpful part in 
making television possible. An ob- 

The foregoing considerations are 
based upon comparatively slow move- 
meist; when motion occurs quickly in 
the course of a single scanning cycle a 
very different state of affairs exists. 
Definition is in fact generally reduced, 
because small detail may have moved 
into a fresh position between the time 
of one scanning strip and the next, and 
so will be reproduced as an enlarged 
and distorted area; this loss of sharp- 
ness is, however, not serious until very 
high speed of motion is reached, when 

up. Slight blurring of the individual 
images will no doubt occur, but this is 
also the case in cinematography, owing 
to the length of each exposure. With 
the cinema this slight blurring of the 
individual frames is of value, for 
due to it the motion of the film when 
projected appears less jerky. In tele- 
vision, however, this blurring may be 
accompanied by slight distortion, of 
the types very well known to experi- 
menters, and frequently described in 
these columns. A horse, for example, 

SHORT-VE WORLD JUNE, 1935 

details will always be in places of bad Rapid is handled. This is, of course, because 
definition, and will in consequence M the successive images forming tele- 
never be noticed at all by the looker at otton vision each take a finite time to build 
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during demonstration time, which is 
limited to the hour and a half of the 
broadcasters' programmes. One- 
hundred-and-eighty-line scanning is 
employed. 

On May 53 the Post Office had ar- 
ranged for Mr. Otto Gebühr, the 
film star, to appear in front of the 
televisor in his well-known role as 
Frederic the Great of Prussia, who 
during his life-time was so closely 
linked with Potsdam. Picture-qual- 
ity was good and the direct television 
transmissions seemed better than the 
broadcast of films. 

The Broadcasting Company pro- 

Radio Society of Great 
Britain 

AT a meeting of the Society held 
in the building of the Institution 
of Electrical Engineers on \Ved- 

nesday, April 24 Mr. C. Parr, o the 
Edison Swan Electric Co., gave a lec- 
ture on " Recent Improvements in 
Cathode-ray Tubes." Mr. A. Watts 
ivas in the chair. 

In introducing the lecturer, Mr. 
Watts regretted that the audience would 
not have an opportunity of seeing a de- 
monstration of the latest type of tube, 
but Mr. Parr had promised to arrange 

limits. - 

New BennettTelevision Lines 
New lines are announced by the Ben- 
nett Television Co., of Redhill, Surrey. 
A new complete disc receiver without 
optical unit is 55s., including, base- 
board fitted with terminals and com- 
ponent mount. This disc receiver in- 
cludes the latest NuGlo lamp, which 
has already proved very popular. An 
optical unit specially designed for this 
inexpensive disc receiver costs ios. 
extra and is of special patented design. 

A short-wave converter of unusual 
efficiency is also available and a report 
giving details of its capabilities will be 
published in an early issue: 

The Berlin - High-definition 
Television 

QN May i the German Post 
Office opened the first public 
televiewing post outside Berlin 

in the Post Office Administration 
Building at Potsdam. The distance 
from the Berlin television transmitters 
is just 13 miles, as the crow flies. A 
few weeks ago a similar viewing post 
was inaugurated in Berlin. As many 
as 3,000 people pass the receiving set 

vides Berlin with a regular evening 
television programme three times a 
week, whereas the Post Office supply 
programmes in the mornings and 
afternoons and on alternate evenings. 

At the present moment there is a 
certain amount of friendly rivalry 
between Post Office and Broadcast- 
ing Company in all questions relating 
to television. The attendance of the 
Press was very large, over a hundred 
and twenty representatives being 
driven out to the station. 

a full demonstration at the time of the 
Convention in the autumn. 

Mr. Parr then traced the development 
of the gas-focused tube and summar- 
ised its advantages and disadvantages. 
The more recent requirements of tele- 
vision had led to the development of a 
tube in which the focusing of the beam 
was by purely electrostatic means, the 
tube itself being evacuated to a degree 
comparable with that of a thermionic 
valve. In this tube the intensity of the 
fluorescent spot is dependent on the 
shield potential and the shield does not 
affect the focus of the beam within wide 

equipped for television and the ar- 
rangements are apparently on much 
the same lines as those at Portland 
Place, the projector being placed in a 
room adjoining the studio. Scan- 
fling is horizontal and the picture-fre- 
quency is 25 frames per second. 
Ratio is about 3-4 and the wave- 
length is metres. 

We have had reports from several 

First Television Transmission in France. 
Mademoiselle Bretl, of "i..a Comédie Française," daring ¡he transm:ssion. 

readers that the transmissions are 
well received in the South of Eng- 
land, but apparently there is some 
difficulty in resolving a picture even 
with cathode-ray receivers. As the 
transmissions with this scanning-fre- 
quency are only for an uncertain 

period it is improbable tht any re- 

ceivers will be developed for use by 
the general public. lt does not ap- 
pear that any definite transmission 
times have been arranged, but they 
usually take place between 9 and 
io p.m. 

As was stated in last month's 
issue a series of test transmis- 
sions have now commenced 

from the French station PTT. So 
far as we have been able to ascertain 
there is no intention of these being 
of a permanent character: the idea 
being to graduate through the lower 
scanning frequencies until a certain 
standard of high-definition is reached. 

The first 6o-line transmisspn was 
made on Friday, April 26, when re- 

presentatives of the Press were in- 
vited to attend. From reports it 
appears that 6o-line definition was 
not considered satisfactory so it is 
probable that within a very short 
time the scanning frequency will be 
increased to 90 lines when, after some 
experience is gained, the institution 
of an i8o-line service is contemplated. 

A studio has been specially 
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of the Month 
Reports on Apparatus Tested 

CombinedlMains Plug and Fuse 
READERS will be interested in 

the new OP. fuse plug manu- 
factured by. Ward and Goldstone, 

of Pendleton, Manchester. This plug 
hs been designed for standard 5-amp. 
sockets and the moulding is approxi- 
mately i ins, wide by less than in. 
in depth. 

lnexpensive Meters for. the 
Amateur 

APROBLEM confronting the ama- 
teur is how to meter a receiver or 
transmitter without going to 

great expense. A low-power transmit- 
ter requires about eight meters if every 
circuit is to be continually checked. 

The Sifam Electrical Instrument Co. 

arrangement being the reflection of the 
light through the meshes of the wire 
grid and its even distribution. Al- 
though the striking voltage of the new 
lamp is below normal, the makers re- 
commend between i8o and 200 volts 
sith a maximum current of 25 milli- 
amps. The . particular sample sub- 
mitted has been run at figures in excess 
of these and the lamp does not appear 
to have been harmed in any way. The 
coverage current required is extremely 
small-fl milliamps .-though naturally 
there is not much brightness at this 
figure. An extremely good field of 
light was obtained with a curréiit of i 

to 57 milliamps., which obviously make 
the lamp very suitable for the battery 

AND 
SHORT-WAVE WORLD JUNE, 1935 

Ir.Ic I1ots remembered, has a polished metal plate 
for one electrode and a flat sheet of wire 
gauze for the other, the object of this 

carneo out ana toe mains are in use it 
is of great advantage to know that in 
case of accident oniy one source of sup- 
ply can be affected. 

Supplies of this ingenious component 
can be obtained from all electrical sup. 
pliers, or from jWard and Goldstone, 
Pendleton, Manchester. The price is 
IS. 4d. 

with the utmost confidence. 

A New Flat-plate Neon Lamp 
THE Mervyn Sound and Vision 

Co., Ltd., have just produced a 
new flat-plate neon lamp con- 

structed on the same principles as their 
well-known Nu-Gb. This, it vili be 

360 

Screened Anode Connector 
WITH the introduction of steep- 

slope high-frequency amplifiers, 
it is essential that all anode con- 

nections be completely screened. The 
new Belling-Lee flexible anode connec- 
tor which has been designed for plug- 
top valves is ideal for this purpose, as 

I 

r 

- I 

The Gol/ocie cocabined ,nains plug and/use. 

- From personal experience we know 
that when making alteration to experi- 
mental receivers it is a very simple 
matter to burn out a fuse. When the 
fuses are in some inaccessible position, 
which they usually are, considerable 
time is wasted in replacing the burnt- 
out fuse. 

This Goltone combined fuse and plug 
once and for all overcomes that trouble 
and also prevents interference with 
house lighting when the main fuse 
burns out. Also this two-pin plug has 
.twin tubular fuses mounted internally. 
In the event of a short-circuit all one 
has to do is to pull the plug out of its 
socket, unscrew the top cap, put in two 

.new fuses and the whole job is finished. 
Wherever experimental work is being 

have introduced a new cheap range of 
meters very suitable for amateur use. 
For example, the milliamp. range con- 
sists of nine instruments, reading o-6, 
0-IO, O-30, o-6o, o-100, O-150, 0-200, 0-300 
and 0-500 milliamps. With the excep- 
tion of the first meter, which costs 125. 

6d., the remainder are all priced at ,os. 
These meters are guaranteed to an accu- 
racy of per cent., which is near 
enough for normal use. They are 
2 ins, over-all and mounted in black 
moulded casiug. 

Low-reading voltmeters and ammeters 
with a centre zero and reading s-o-x up 
to 20-O-20, only cost 7s. 6d. A useful 
meter for connecting in the anode cir- 
cuit of the detector valve is the type 

Ï 
e ' ' 

- 1LLIAMPERES 

T/iSij'a,n milliacorneter. 

E66, reading O-20 milliamps. The 
model we tested had a D.C. resistance 
of 1,699 ohms and was reasonably dead 
beat in action. 

Portable moving-coil instruments and. 
hot-wire meters for measuring radia- 
tion are also available, and are corre- 
spondingly cheap. We can recommend 
these Sifam units for all amateur use 

It 
¡ s' 

The Merece flac-plaie i/eon lamp. 

user. The name of the lamp is the 
Meraco and it retails at 7S. 6d.; it can 
be obtained from the Mervyn Sound & 
Vision Co., Ltd., 4 Holborn Place, Lon- 
don, W.C.i. 
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I-IS m.mfd. Microdenser No 900 3 9 
-.0002 S.M. Condenser No. 957 ....... 6 0 
I-2 mfd. Condensers No. 990 ......... 4 0 
2-Screened H.F.C. No. 982 each 5 0 
l-Slow Motion Dial DrIves No. 970W ....... IO 6 STRATTON & CO.,. L,T.D; 
3-IF. Unit5 450 Kc/s No. 674 ....... each lO 6 Bromsgrone Street, BIRNIINOHAM. 

London Service Depot: 
WEBB'S RADIO STORES; 

_________ 

14. SoRo Street, Oxford Street. WI. 

IÙÜJÍ.iÑ HIGH GRADE COM;PON.ENTS 

has been covered in insulation tape. 
I 

Control grid voltage, -1.5 volts. -(Continued- on page 362.) 

A General Purpose SHORT-WAVE WAVE METER: 
RANGE-95-220 METRES 

All amateurs will realise the large number of uses to which - 

a wave meter of this type can be put. lt Is',buzzer excited . 

be and can used as a signal generator which will not vary. - 

The circuit design also enables it to be used as an absorp- .. 

. 
j ', . -. 

tion meter with the same calibrations holding good. The 
/ / 9 

'J meter Is built in a diecast metal box of handy size and rigid / ---. 

construction. The wave-range is covered with three coils, ' 

a calibrated chart being supplied for each. The buzzer is - . .. 

rubber mounted and though mechanically hardly audible, it . . ._ ___ 
- 

- 

gives a clear high pitched note without splutter and is very : 
sharply tuned. . 

. 

PRICE £3: 3 : O Co.mpJete: 
PRICE LIST of EDDYSTONE COMPONENTS 

- 

for the ALL WAVE SUPER 
- 

s. d. 

metal hood. It will be realised that it 
is possible with connectors not having 
this ring to short-circuit the cathode 
bias resistance. 

Several new features embodied in the 
construction have overcome the disad- 
vantages noticed in certain types of 
anode connector. For example, it is 
impossible for the metal casing to move 
along the connecting wire and earth the 
anode lead with dire results. Very 
often we have seen amateurs using the 
old-fashioned type of connector, which 

perimenters have been waiting. They 
have been designated the X41 and X3i, 
and have similar characteristics except 
that the X41 has a 4-volt heater while 
the X31 has been designed for AC/DC 
operation and has a ¡3-volt heater. 

The rated constants are as follows: 
Filament volts, 4.0 volts. 
Filament current, 1.2 amps. 
Anode voltage, 250 volts. 
Screen voltage, 70 volts. 
Osc. anode voltage, loo volts. 

ances for this purpo3e, but we have at 
last found a range of these components. 
that have solved our difficulties. 

They are manufactured by the Reh-. 
ance Manufacturing Company, of Wal- 
thamstow, and are of the wire-wound 
type with the winding carried on a thin 
strip of paxolin. This strip is fixed to 
a metal case and connections are made 
through the side of the case and brought 
out to terminals or soldering connec- 
tions. 

The contact Consists of a light-flexible 

in a shroud shich covers the top of the I instability would occur if a plain anode 
average H.F. pentode. wire were used. The makers are Bell- 

The actual connecting wire, a flexible ing and Lee, Ltd., and the price of the 
one, is insulated from the casing by connector, type 1224, is is. od. 
porcelain beads. The first bead is 

I 

movable so that the length of cable can 
I 

Two Marconi-Osram Valves for 
be adjusted. Incidentally, inside the 

I 

Short Waves 
hood is a circular insulated ring to pre- 

I UPPLIES are now available of 
vent accidental contact between the 

I the two new M/O valves for which 
metal coating on the valve and the 

I television and ultra-short wave ex- 

Bei/ing-Lee screened anode 
Conneclor. 

Conversion impedance, 2 megohms. 
The X41 and X3s triode-hexodes have 

been specially designed for use as fre- 
quency-changers in super-het receivers. 
They offer certain advantages over pre.. 
vious valves made for that purpose, par-. 
ticularly when used on the short-waves. 
They are eminently suitable down to 
metres owing to the very effIcient oscil- 
lator section and reduction in " pull-. 
ing." The price of each is 20S. 

Reliance Potentiometers 
ONE of the most important corn- 

ponents in a modern television or 
short-wave radio receiver is the- 

potentiometer for volume or voltage 
regulation. We have experienced the- 
utmost difficulty in obtaining resist- 

AND 
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in addition to being a completely This connector can be recommended for Conversion conductance, 550 micro- 
screened wire, the connector terminates use in any stage of the receiver where amps/volts. 
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Messrs. Blacket, Turner & Co., Ltd., E.F. 20 Mains Transformer 27/6 
34, Northbrook Street, I 

I 

Newbury, Berkshire. 

ORDERS for single copies to be sent co the 
Editorial Secretary :- e 

W. G. W. Mitchell, " Lynton," Newbury, Berkshire. - RERS:J OUV'7ELL CTROL 

J Pd! C»srd Ltd.. !,,fidd lV&wjch, S.E.l8. T,!.: Wodwid, 2345 
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Parts I to XII (Volume I) of the journal of the Television Society 
may now be had BOUND at the following rates 

Members of the Ordinary price. 
Society. Non-Members. 

CLOTH case in Blue and Brown, 
complete with Index and Title 
page ............ 30/- 40/- 

FULL LEATHER CASE (Rich 
Blue Colour) complete with 
Index and Title page ...... 31/6 41/6 

(Packing and Postage 9d. extra.) 

Single Copies of the JOURNAL may be had at 5/- per copy 
post-free or 2/6 per copy for Members of the Society. 

ORDERS for BOU ND VOLUMES to be sent to the Printers 

Write for free catalogue. Mains Transformers. 
Heavy Duty Smooth- 

- 

q . - 
ing and Output 
Chokes. 
High Inductive 

- Chokes. 
Resistances. A Il 
Types. 

Power Potentio- 

- 

2íi3'I1' 

Volume Controls. 
N i core Flat-Gang 
Units. 

. Duo-Nicore Coils. 
Junior HF. Chokes. 
Nicore H.F. Chokes. 

quency transformers, mounted on 6-pin former there is a ring with milled I mental arrangement or in super-het re- 
formers, which are to be listed in addi- edge so that the coils can be pulled out I CeiVers. 

The journal of the Television Society 

Published THREE tiiies yearly by the Society-Subscrip. 
tion rate, 15/- per annum. 

PRICES OF BOUND VOLUMES 

FOR YOUR TELEVISION SET 
Use Varley Components for your television set. 

Remember that thirty-six years experience in special- 

ised electrical engineering goes into the production of 

every Varley product. 

B.T.S. Short-wave Coils and 
Holders 

JJIGH-FRFQUENCY transform- 
ers are being used very generally 
in amateur receivers at the mo- 

ment. This type of coupling, in addi- 
tion to doing away with an H.F. choke 
and blocking condenser, appears to 
give greater stage-gain with a modern 
valve. In vlew of this the B.T.S. Co. 
have introduced a range of high-fre- 

: : 

B.T.S. thor/-wave coil. 

windings cannot possibly become loose. 
Another point is that at the top of the 

is also available at 2S. and a 4-pin 
holder at is. 6d. 

On test the coils in both ranges were 
found to be wound very accurateYy and 
completely covered the rated wave- 
bands. The losses were extremely low 
even at 13 metres, so we can recommend 
them with every confidence. 

These coils can be used in almost 
every short-wave circuit of conventional 
design, but, as the windings are entirely 
separate they can be used in an experi- 

AND 
SHORT-WAVE WORLD 

"Trade Notes 

(Continued from pase 361. 

arm of phosphor bronze travelling along 
the edge of the paxolin strip so making 
contact with the slight flat on the wire. 

Variations to a vry small degree can 
be made quite easily, while owing to 
the lightness of the arm there is no un- 
due wear. One of the samples tested 
having a nominal value of 50,000 ohms 
was found to have an actual value of 
49,300 ohms, a very creditable figure. 
This potentiometer has an excellent 
feel, being smooth and free from rough 
spots, but at the same time the phos- 
phor bronze arm makes a very definite 
contact. As an example, the 50,000- 

ohm model is priced at 4s. 6d. 

tion to 'the 4-pin coils already so well- 
known. 

An important feature is that the coils 
are wound on high-grade moulded for- 
mers which are slotted so that the 

= 

JUNE, 1935 

of the holder without, damage to wind- 
ing. Also around this ring is marked 
the actual tuning range of the coil with 
a given condenser capacity. 

There are three windings, first the 
primary or coupling coil, second the 
grid or secondary coil, and finally a re- 
action wound in between the turns of 
the grid coil. Coal SPA tunes between 
¡3 and z6 metres, SPC 24-52 metres, 
SPD 41-94 metres, and the prices are. 
4s. 6d. for the SPA and SPC, and 5s. 
for the SPD. 

For those who are not familiar with 
the n-pin range of coils, let us point out 
that these are suitable for the tuned 
grid or aerial circuit, and that a set of 
five coils covers all wavelengths be- 
tween ¡3 and ¡90 metres. Prices vary 
between 4s. and 4s. fid. A 6-pin holder 
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IO, ST. CHRISTOPHER'S PLACE, WIGMORE 
STREET, LONDON, W.I. Telephone: WELBECK88SS. THE RADIO RESISTOR CO. LIMITED E 

E 1, Golden Square, Piccadilly Circus, London, W.1 
- n 

36g' 

PROVISIONAL PATENT i9161/34 

ADOUBLE.SIDED 

record giving a 

variety of pictures running for 
6 minutes on each side. Different 

modulation strengths are recorded on 
opposite sides to enable various types of 
pick-ups to be employed. Reverse 
pick-up leads to obtain a negative or a 

positive picture. Only one stage of 
amplification required. Recorded at 
the same speed and number of lines as 

the present B.B.C. transmissions (30 
lines). A Boon to the experimenter and 

demonstrator. 

PRIcE 7f- 
Packleg ucd Postage 6d. extra. Cash oith order or COD. 

r MAJOR RADIO VISION COMPANY 
(R. O. HUGHES) 

/ 

Insist on 
difluhid (iijhli;:&lI. øs. 

the 

assdsosjtise;thr 

b 

b7th 
mains 
smtch i, 

M dl 
P'111m 

5,000 ohms to 2 esegohess. 
At oil delers. - 

SMOOTHING CHOKES 
TRANSFORMERS 

ETC., ETC., for 
ALL TELEVISION 
REQUIREMENTS 

W. BRYAN SAVAGE LTD 
56, 58, CLERKENWELL ROAD, E.C.I. 

PHONE: CLERKENWELL 3068-9 

RECORDED 

LEVIS I 

ERIE REISTOR 
It't not b chnc that dc,l gnom 
and manafacturcmsahbc ann Erina. 
lt's bocun thoy aro the bnst for 

J tho job. An mportant factor is 
th 

b ilty I t E 

I h 

s thtth R t y byb 
the gonaino Erie dontifying label, 

ERIE TOC . 

I 7oc :: 

::: 
I' Per WutsIn all Values. 

- Each resistor coloar- 
- coded, labelled and 

Guanteed. 

ÇFREE. Seed for the ioeoluoble Erie 
r ur Öl sitonin Rraiatr Guide-" Erie Seroko lostruc- 

TRANSFORMERS 
-. .. for CATHODE RAY 

TYPETU. . 

2000 volts and 2 volts C.T. 

36/- 
TYPE TU. 2a. 

1000 y. - 4 v/CT. - 4 v/CT. 
36/- 

TID ' Definition Receiver 
I Unit'' & ''Short- 

wave Signal Booster." 

J 1 

Insist on 
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SAVAGE TAKE THE 
DESIGNER'S 
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ERIE 
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grid section of the oscillator, instead 
of being coupled to the anode by means 
of the conventional grid and anode 
coils, has a single coil going between 
the grid and anode of the oscillator 
which is tuned by a .000i-mfd. con- 
denser. Of course the oscillator has a 
grid condenser and leak which also 
prevents HT. reaching the grid. 
Instead of the usual coil in the 
anode of the oscillator through which 
is applied high tension, an H.F. 
choke has been used, so the entire 
combined detector-oscillator circuit 
uses only one simple tuned circuit, 

ponents are mounted as shwn on the 
blueprint, any variations that might 
possibly occur are completely pre- 
vented. - 

In operation, the first point of interest 
is that the background noise level is 

F R E E. Hivac Valve Guide "T.S.W. 

BAUEFtY5/9 
I MBJNS / IHE ScIETIrI( VALVES FSOM 

VA LW L 

H!GH VACUUM VALVEC?l!' 
BRITISH MADE 113-117 FARRINGDONR'E.CJ 

cans on mc. Quite a number of 
ships were heard around 70 metres, 
while real DX stations were logged on 
40 metres. 

We understand that the components 
used are suitable for tropical use, so 
Colonial listeners will now have an 
opportunity of building a short-wave 
receiver backed by the Ferranti guaran- 
tee. The price of the kit, including 
every component and accessory, is 

L's 12S. 6d. and full details can be 
obtained from the makers. Messrs. 
Ferranti, Ltd., Radio Works, Mouton, 
Manchester, so. 

Actually the receiver uses five valves, 
a VHT4 heptode as a combined oscil- 
lator-modulator, which is band-pass 
coupled to a VPT4 H.F. pentode in the 
single IF. stage. A three-in-one 
double-diode-triode, type H4D, com- 
bines the functions of diode-detector, 
intermediate losv-fiequency amplifier 
and A.V.C. control valve. A parallel- 
fed transformer couples thè triode 
portion of the H4D to an LP4 triode 
output valve which gives about 24 
watts. 

An interesting detector oscillator 
circuit has been employed. The con- 
trol grid of the heptode is anchored 
down to earth via an H.F. choke. The 

impossible to construct this receiver 
incorrectly or not to obtain satisfactory 
results immediately the receiver is 
built. 

There are four controls, which, read- 
ing from left to right, are : Wave- 
change switch, tuning control, com- 
bined volume control and on-off switch 
and tone control. Aerial and earth 
terminals are also mounted on the 
panel. 

A feature of interest is that the oscil- 
lator coils and first IF. band-pass coil 
are mounted on the same chassis, so 
that a considerable portion, in fact, the 
most important portion, of the wiring 
is already done. Providing the corn- 

receiver. 
A.V.C. action is very satisfactory 

down to approximately i8 metres, 
although quick fades are not always 
taken up. On commercial broadcasters, 
where the volume level is usually high, 
the A.V.C. action is particularly good. 
\\Tjth stations such as W2XAD the 
noise level can be heard rising and fall- 
ing quite regularly as the AV.C. 
comes into operation. Of course the 
signal level remains sensibly constant. 

Wide 
Range 

During our tests we heard amateur 
stations on all bands, including Amen- 

Tbic receiver bac been designed io cover ibe mc. band in addii io,! to the 
other higher frequency amateur b3ndc. 

are pleased to be able to give automatically overcoming ganging and WE 
details of a Ferranti Kit coupling troubles. 
receiver for the home con- The IF. transformers operate at a 

structor. short-wave enthusiast. The frequency of 125 kc. and are adjustable 
receiver reviewed below has been in use to give optimum gain. In practice, 
at our laboratories for the past three the adjustment allows a variation of 
months, so we have now gained a very approximately kc., sufficient to line 
complete idea as to its possibilities. up the. most obstinate IF. coils. 

The receiver has been designed to The receiver is supplied complete 
tune between i and 8j metres, but this with every possible component, in- 
range is rather conservative for we have cluding valves, wire, sleeving and 
received stations down to 14.2 metres copper foil. The majority of the 
and up to 91 metres. But first of all smaller components are mounted 
let us explain the working of the beneath the baseboard allowing for easy 
uausual circuit adopted. construction. The constructional leaf- Thelet is profusely illustrated and a full- 

Ctrcuit 
scale blueprint is also provided. We 
are of the opinion that it is almost 

Fie 
of a very low order. Also from our 
tests it seems as if the length of 
aerial used is immaterial. We used 
different systems from 40 to 132 feet 
and it had no effect on oscillation or 
very much effect on signal strength. 
On the longer aerial the 8o-metre band 
was affected a little, for harmonics 
became more noticeable. 

While the actual band tuning width 
for the amateur frequencies is not wide, 
owing to the excellent tuning drive, 
there is no difficulty in bringing in 
stations on 20 metres, which is, of 
course, the most congested band. On 
40 metres, although there are more 
stations, the actual tuning width is 
greater, while Ferranti deliberately 
extended the range of the receiver so 
as to cover the mc. amateur band. 
And for actual signal strength this is 
one of the most successful bands on the 

The Ferranti 
/ k4.Ç. S.U. 

Super-het 

't.LVIC)ìI 
AND 
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Commercial Receivers for the Short-waves: No. 5. 
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details of how these blocks are made. back wave noticeable). Managing Director : W. J. NOBBS. 
Mr. Lindsey has heard almost too T8 Pure D.C. tone. Telephones : Holborn 6332 and 7709. 
stations, including Wi, 2, 3, , , T9 Pure crystal-controlled D.C. tone. 
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(Coniinued from page 356.) 
E. B. Chapman, of Sidcup, logged 

approximately 40 stations using phone 
00 3.5 mc. These include PA, W3, 
W4, W9, VEi, ON and F8. On 20 
metres, his log of stations is far too 
great for me to reproduce. It goes to 
show what most amateurs already 
know, that South London is very good 
for radio. 

A report has been received from a 
station very close to my own QRA, 
from G. Lindsey, of Hitchin, Herts. 
The receiver used is a straight four, 
coupled to an L.type aerial with trans- 
position feeder blocks of home con- 
struction. Next month, I hope to gie 

R7 Good stong signals. 
R8 Very strong signals. 
R9 Extremely strong signals. 

Scale to Express 
Tone of Signals 
Ti Poor 25-, 50- or fib-cycle A.C. tone. 
T2 Rough A.C. tone. 
T3 Poor rectified AC. tone. (No 

filter.) 
T4 Fair rectified AC. tone. (Small 

filter.) 
T5 Nearly D.C. tone. (Good filter, 

but key thumps or back wave 
noticeable.) 

T6 Nearly DC. (Very good filter.) 
T7 Pure D.C. (but key thumps and 

L -------------------- - 
Thousands of Televiewers are now receiving 
30-line pictures In the home wich the popular 

TELEVISION KIT 60/- Complete 
----i 

i FARADAY ALL WAVE RADIO. 
I Tune in the World with one knob. 

i 
U.S.A. and other long distance stations 
during the day. Ask for details. i 

L --------------------- I 
Write for List of components and Television 
and Radio advice to the Actual Designers and 
Manufacturers. 

MERVYN SOUND & VISION 
COMPANY LIMITED 
4 HOLBORN PLACE, LONDON,W.C.I 

very well at 5 am., B.S.T. G5ZJ has 
got through, so let us see something 
lone on this band. Will all x.' enthu- 
siasts note that F8NU worked good 
phone on 170.14 metres at 23.00, B.S.T. 
There is no need to be a linguist, F8NU 
knows English quite well. His QRA 
is Orleans. 

Another foreign item of interest. 
ON4VC, the amateur station represent- 
¡ng the Reseau Belge at the Brussels 
Exhibition, has two operators in charge, 
both speak English sveli and are heard 
on 7 mc. R9. 

" Has any G station worked an 
Italian? If so, please communicate 
with GUK." 

"Heard on the Short Was'es" 

moment. 
Scale to Express 
Strength of Signals 
QSA i Hardly perceptible; unread- 

able. 
QSA 2 Weak; readable now and then. 
QSA 3 Fairly good; readable, but 

with difficulty. 
QSA 4 Good; readable. 
QSA 5 Very good; perfectly readable. 
Scale to Express 
Audibility of Signals 
Rn Faint signals; just readable. 
R2 Weak signals; barely readable. 
R3 Weak signals; but can be copied. 
R4 Fair signals; easily readable. 
R Moderately strong signals. 
R6 Good sienals. 

Recommended for the Receiver 
Described in this Issue 

E 
and Tested Television and 
Short Wave components 

[rRehabihtyandValUe 

rB.D.4 Disc, i-in. spindle 6/-1 
I B.M.4 Motor ............... 21/- 

Variable Control, 2,500 ohms ..... 7/6 i 

I 
Duo.Sphere MIrror Drum, £3 ¡Os. I 

i 
Iceland Spar blocks, LI Is. Crater point I 

I lamps, 37/6. 8 point phonic wheel, 7/6. 
i 

I Angle Mirrors, lenses and other 
accessories. I 

in Essex 
Radio G5UK, of Westcliff-on-Sea, 

has sent me the following details of the 
last meeting held at Rayleigh, QRA of 
G2KT. The following are details as 
received 

We were glad to welcome G2ZJ, 
and our visitors G6LL and GaJO at our 
monthly meeting. An interesting 
exhibit was a very portable 56-mega- 
cycle receiver constructed by 2BNR, 
whose QRA, by the way, was offered 
for the next meeting, held at 15 Nelson 
Street, Southend-on-Sea. G6DH is 
now on i. mc. and we wish them suc- 
cess on this band. What about phone 
DX on 1.7? W's are coming through 

id ft. at the highest point. 
It is easy to see that conditions for 

short-wave reception are good on all 
bands in all parts of the country, with, 
perhaps, the exception of Bradford. 
With the better weather coming along 
there will be a migration from the more 
popular bands down to five metres. 
Amazing performances are being put 
up in America and there is no telling 
just what distances will be covered this 
summer. 
Codes 

Listening stations have expressed 
doubt as to the codes used by amateur 
stations, so, to clear up any doubts, here 
are the official codes in use at the 

MERVYN MERACO 
Television Lamp 
Gives a light of exceptional brilliance and 
requires less than normal inputs for full 
modulation, Ideal where receiver is situated 
some distance from transmitter and where 
only moderate output is obtainable. 
Economical for battery users-only 15 MA. 
gives excellent 'bright pictures. 
Striking at approx 180 Volts. Voltage 
applied to lamp at 15 M.A. approx 190 V. 
Maximum current 25 MA. Tubular 
bulb brings electrodes close, to disc for 
increased brightness. Standard Bayonet Cap. 

PRICE 7/b ONLY 

are no entrance fees or charges, and all 
one has to do is to send a card to the 
President, Leslie W. Ordton, Kings- 
thorpe, Willowbank, Uxbridge. A 
ladies' section has been organised by 
Miss Carol Bush, and enrolment to this 
section should be addressed to the 
British representative, Miss Eileen G. 
Harris, Brampton, Victoria Avenue, 
Porthcawl. A junior section is being 
organised by Mr. Arthur Jones, of 27 
Ringham Road, St. Johns, Ipswich. 
Amateur Radio 

Verifl'tion from JzGX has been 
received by 2BMP, Henry Leishman, of 
Old Polmont, Stirlingshire. in 
addition, the following calls have been 
heard : Wi, 2, 3, 4, 5, 6, 7 and 8, VE!, 
2 and 4, K4, K6, TM, TU, OA, LU, 
VK, ZM, PY, PK, VU, VS, VQ3 
and 4, ZU, ZE, ZC, SU, ST, ZB, VQ8, 
VP5, XZM. This is one of the most 
imposing logs T have had for a long 
time, and all the stations were heard 
on an HF. detector and pentode 
receiver, using an aerial 66 ft. long and 

from 

MERVYN 
Pioneers of the 60/- 
Complete Television Kit 

The New Patented 

JUNE, 1935 

With the Amateur Societie8 
Anglo-American Radio and Television Society 

The Anglo-American Radio and Tele- 
vision Society is open to all who are 
interested inradio or television. There 

S and , HA, HI, CO, VE, and several 
G's, all on 20 metres. A similar 
number of stations was heard on 40 

metres, while, on iôo, 5VT, 5H0, 6KV, 
5PB, aJU, 5W\V and 2PL have all 
been loeped. - 

AND 
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- Another 

LAMP SENSATIO 
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-SPECIFIED for the 

S.W. SIGNAL BOOSTER 
- Described in this Issue - 
4B T.S 4-pin Coil Formers,the seti 
IB. T.S. 4-pin Coil Holder ... 2:0 
FROM ALL DEALERS. Or sènd direct. 
Ask for BIS. Short Wave and Television 
Lists. - 

B.TL 
Sisort Wave and Television Specialists. 

BRITISH TELEVISION SUPPLIES, LTD. 
BUSH HOUSE. Dept. T.3. LONDON, W.C.2. 

TelePh,ne: Te,pIe Br 0134. 

West Hill, East Grinstead, Sussex. 
(14-mc. phone.) 
Receiver o-Vi. 

W8AKU, 3ACX, 3XE, 2FG, iAMG, 
VC, 3PC, sAMB, 3DOX, 2BOF, 5BX, 

BLAU, ¡AB, sXAU, sAF, 9EGL, 
2HFS, CO2HY, VETBE, W2ZC, 
2EYY, EBC, 3BFH, SGSH, 3XG, 
2VP, 4AGQ, 3EHY, 2ZA, ¡AHI, iAJZ, 
9BHT, VE3Hs. VE3KW, VEiGE, 
CO2HY, HI7G, WSWA, ¡CAA, 8KLK, 
8AED, 9EPH, SZP, 8HGX, 2HFS, 
¡AID, IIMG, 2GOQ, 2AZZ, iAMG, 
8JNU, 4CRE, 9CSS, 8NE, VE3HF. 
B.R.S. I,374, Jack Wilson, Nesvmains, 
Lanarkshire, Scotland. 

(14-mc. phone.) - 

VP6YB, LU6AP, PY2BN, EAsBA, 
LU8DR, VE3HC, LUiJA, LUTTA, 
W3FLO, WsATZ, W5BNN, VE2BG, 
VE3HE, WFF, W3BFH, WiBES, 
W8GLY, W3CRG, VP9R, CO2HY, 
W9CPP, WIAHI, W3ZX, W2GEW, 

W2GÖX, W2BHZ, W2MB, 4TsGAH, 
W2GIA, W25XZ, W2CZS, W3CDO, 
W3EHH, W3CWG, W3AIZ, W3BZB, 
W3AFW, W3EAQ, FF8MQ, HPiTA, 
VQ4CRL, SUiSG, VOiP, PY2VK, 
VE2FQ, VE2AX, XZM2C, SX2A, 
TF3G. 

(7-mc. phone.) 
G5GC, G6CF, GCW, G6BF, G2RF, 

G2IL, Gs?vEI, GMM, K4BRN, HRzZU, 
VK2HF, D4BQO, HB9B. 

(1.7-mc. phone.) 
G5NW, G2YI, G6VQ, GPB, GÔGO, 

G2XS, G2IN, G5ZJ. 
2BDN, John Lucas, 44, Eldefield, 
Letchworth. 

(I.7-mc. phone.) 
G2KT G6KV, G-UK, G6CT, G5PB, 

GoGO, G2XC, G5ÌU, G6OM, GÓUU, 
GÔSR, GNW, GERD, G5W[W, G6FM, 
G6SG, G5VT, G2PL, W9AAR. 
B.R.S. 5,295, john Preston, Muirkirk, 
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B.T.S. COMPONENTS 

Calls Heard 
IN view of the extraordinary amount 

of interest in short-wave listening 
and the volume of correspondence 

received, we are collating all the re- 
ports and publishing the calls heard for 
the benefit of ieceiving and transmit- 
ting stations all over the world. 

John A. Hay, i, Stafford Street, HullS 
(14-mc. phone.) 

'54 W's, including W6BBY, 
W6CXW, W5UL, W9NKZ, W9ADN. 

13 VE's, including VE3KP, VE2EE, 
VE2BB, and VOiP, V02j, VQ4CRL, 
VQ7MA,VS6GJ, VS8BT, KAICS, 
K5AF, KAc;, LU8PV, LU6JV, 
CM3DO, U9MA, U9MB, HI4P, G5GC, 
G5BP, G6OY, G2QO, G2KM. 

(7-mc. phone.) 
ZL2LB, ZL2BL, ZL4BQ, ZL4AP, 

ZLiGZ, ZL2BH, VK3LK, HRiZU. 
2AKA, Malcolm Geddes, 44, Lindis- 
farne Avenue, Leigh-on-Sea, Essex. 

(14-mc. phone.) 
VP6YB, VP9R, W4AH, ViAS, 

W3EHY, W2CLA, W2FFD, W4CRE, 
W2AU, .W3BF}I, W4AXZ. 
B.R.S. 1,703,. Frank J. Forbes, 78, 

JUNE,I.935 

LUiDA, LU8I)R, HCiFG, -HI7G, 
HHPA,'- TI2SG, COzHY, CO2LL, 
COzSG, COsWW, CO2WZ, and 
CO6OM. In addition to approximately 
ioo W's and VE's. 
2BSF, S. Geoffrey Wood, Sunnymead, 
Bawtry Road, Rotherham. - - 

(7-mc. phone.) 
Approximately 50 w stations in addi- 

tion toW3DQ, WiIGZ, W4DHM, 
VY3FFA, )V2BOM, V,T8OM, W3WG, 
W2HJH, WiBHC, W8KDX, W8BCG, 
W2AZO, W2FPL, WiJDB, WiGIM, 
WiIOZ, VE3ET, PAODK, PAOWJ, 
G2IL, GaLU, G5NQ, G5PP, OHiJE. 

(7-mc. C.W.) 
OZ5K, W8FHX, OK2KO, PAODB, 

PAOAX, PAOMG, F8QL, F8ZK, 
G5TU, G2HT, G6BL, G6BB, G6BU, 
U3DM. 
A. G. Dunn, io, Clifton Gardens, St. 
George's Road, Hull. 

(14-mc. phone.) 
WiDUK, WIHQN, W1CF WiQZ, 

W,LZ, WiQV, WIHXW, WiHIP, 
WiCNU, WzAAO, WiHUO, WiBEQ, 
WiGFF, WIDGC, WIWE, WiIJZ, 
WIATZ, WiCD, W2BHZ, W2DTB, 

366 

Q 
TELEVISION LAMP 

THE ONLY LAMP FOR SUC- 
CESSFUL SCREEN PROJECTION 

THROUGH DISCS. 

THE MOST BRILLIANT TELEVISION 
LAMP YET PRODUCED. 

REGD. 
- DESIGN 

. 792977 -1 

TELEVISION INSTRUMENTS LTD. 
FImne CIe,-kennneII 0686. 323 CITY ROAD, E.C.3. 

K4SA, W3MF), WIDRL, WiKJ, 
VE2EE, W8CTC, LU6AC, LUiJA, 
VP5IS. VP6YB, VE4KW, VEaEE, 
VE2DB, VE2DE, VE2BG, VEIJH. 
B.R.S. 1,353, S. Bradbury, i, 
Hollingwood Mount, Bradford. 

(14-mc. phone.) 
HPiA, TI3AZ, CO6OM, CO2HY, 

CO2WW, CO2WZ, K4SA, HI7G, 
VP6YB, VEi1)R, VEiDC, VEaBG, 
VEaEE, VE2CA. In addition W's.from 
Wi, W2, W3, W4, W5, W8, and W9. 
2ANT, D. A. G. Edwards, Chester 
Road, Sutton Coldfield. 

(14-mc. phone.) 
W5BDS, W5BEE, W5BMM, W5ZS, 

BOiP, VP5IS, VPPA, VP6YB, VP9R, 

Iyrsnzre, .couana. 
(1.7-mc. phone.) 

G5RD, G5ZJ, G6SR, G5MM, GÔKV, 
G6GO, G6FM, G6BO, G6HD, G5VT, 
G5NW, G6UU, F8DR, G5VK, G5XG. 

(14-mc. phone.) 
W9BIF, W4AH, LU6AP, W2FI.O, 

VE2BG, W3BSY, G5NI, W3BSH, 
W4AH, CO6OM, VPÔYB, tTiBY, 
VP9R. 

J. F. Treagust, o, North Street, Ems- 
worth, Hampshire. 

Receiver-Short-wave Two. 
(14-mc. phone.) 

VE9GW, PRF5, WaXAF, WIAXK, 
W3XAU, EAQ, VKaME, WIXAL, 
W3XAL, HJ4ABB, YV4RC, W9XF. 
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THE SIGN OF THE 1H H OPTICALLY 
3/6 per WORKED BLACK DIAMOND Quarter LENSES & 

A 
The black diamond definitely identifies YOU 

A 

as a radio amateur. I 

i 

6/9 per 
I 

I M I R R O RS 
i i 

For nearly 22 years the R.S.G.B. badge has I 
Half-Year i 

of all kinds. 

proved a silent witness to the value of co- 
I 

I I 
Our Croydon Factory, producing 

operation in Research and Experiment. Let 13/6 per I I 
several million high-grade Ophthal- 

us tell you how you may become a member I 

I 

I I i 
mic Lenses every year, enable keen 

of this senior amateur radio organisation. Annum prices for special Lenses in quantity 
to be quoted 

JUNE, 1935 

FOR QUALITY 
RECEPTION 
Asktohesr oeapproealoneofthelutestmodelsof 
Hyvoltstur UNIVERSAL ALL-WAVE RECEIVERS. 
Fitted mlth the famous Ostar-Guno Uni versa I High 
Voltage Valves, they require so transformers, 
break-demo resistances or barretters, us used by 
all other makers, Full rango of 

Stapers, Straights. Band-Pass. 
Miniatore Models. Transportable 
Radiograms, Qsality Amplifiers for 
Televisio,, purposes and Short- 
Wane Adaptors. 

These receivers are e mlnontly sultod for the present 
Baird 30-line TelevIsIon System. High Definition 
(240-line) models are In preparation. Write for 
LIterature "T " and particulars of oar approval 

UNIVERSAL HIGH VOLTAGE RADIO LTD. 
28-29, Sosthamptoe Street, Strand, W.C.2 

Telephone : TEMple Bar 4985, 

You'll get BETTER results with 

ALL MAINS A.C./D.C. ANY VOLTAGE 
seithout alteration, 

No need to guess -y ou tan book on peak results 
sehen you use the World's sapre me UNIVERSAL 
HIGH VOLTAGE Valuen, NO BARRETTERS, 
MAINS TRANSFORMERS or CUT DOWN 
RESISTANCES required. A vulve f or ever y 
purpose-osithout equa I for Short-Wane Re- 
ceivers und Telovinlon merk. 
Tb e advanced design of Ostar-Ganz Valves 
is such that they may be successfully ssed 
for the reception of radio signals dome to 
a mane-length of 2 METRES. 

Write us for interesting leaflet. 
EUGEN I. PORBAT, 28/29. Southampton 

Street. Strand, W,C,2. 
Trlephonv : TEMple Bar 8608, 

TRU ST WORTHY 
"Television " test department 

) stated on page 294 of May issue, that 
- " Amplion Fuses are very accurate, 

that is to say, they really do fuse at 

z the current indicated." 

Q Amplio,sCrtridge 

L 4 from 60 rn/A to 3 Amp. Q PZfdF72àva i/ for Buttery or Mal nssets 
cost only 6d. each. 

I . Amplios Resistances 
I 

'°5- 50 Ohms toS Megohms 

E s:yur 
(Ill )P1 1/ h 

1 'd rePIh 

f 

All Amplion components 
hy fy 

Ovnd a P/C to Drpt. " T ''for inforvrntise literature on 
all Amplino products. 

Vos 
AMPLION 11932) LTD. 

51-sa, 5050MAH Sr.. eOStecRY uve.. LONDON. nc_I 

:rELVIIOI 
AND 

SHORT-WAVE WORLD 

MtTH EIvtATICAL- 

nuv,-,$e 

TthURu' RO.u.D. L1-.r.1Dr-4 os 7. 

53, Victoria Street, London, S.W.i. L. LEAMAN 97, NorthfiId Aeue, 
W. EaIi,g, W.13. 
'Phone-EALING 539g 
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MEMBERSHIP BRINGS- 
A copy of the T. & R. Bulletin each month- will ensure 
free QSL service facilities-calibration 
service-slow morse practices-organ ¡sed "Television 
contests-field. days-conventions-partici- 

- pation in the work of the Society's Research and Short- 
and Experimental section- 

wave World" A GUIDE TO AMATEUR RADIO 
(2nd Edition). 

being delivered 
Explains in detail how to become a radio 
amateur, price 8d. post free, to you 

All communications to :- regularly 
THE SECRETARY (Dept. S.W.4), 
Radio Society of Great Britain. each month. 

Gowilands 
LIMITED 

MORLAND ROAD, 
CROYDON. 

Telephone Addiscombe 3011/2. 
TRADE ONLY SUPPLIED. 

FOR 
DISC AND MIRROR DRUM SYSTEMS 

"BAIRD" and "MERVYN" 
KITS AND COMPONENTS 
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Other Television Patents 
(Contimeed from page 35 z) 

(Patent No. 42,765.) 
Method of radiating picture sig- 

nals in combination with zero cur- 
rent " synchronising impulses.- 
(Telefunken Co.) 

(Patent No. 422,914.) 
Television system in which direct 

and low-frequency components are 
utilised for controlling the average 
brightnes of reproduction.-(Elec- 
tric asid Musical Industries, Ltd., C. 
O. Browne and A. D. Blumlein.) 

(Patent No. 422,963.) 
Mains-driven unit for generating 

saw-toothed scanning oscillations.- 
(Radio Akt. D. S. Loewe and K. 
Schlesinger.) 

(Patent No. 423,036.) 
Cathode-ray tube having an tuxi- 

liary concentrating electrode in the 
form of a conductive coating on the 

wall of the tube.-(Radio Akt. D. S. 
Loewe and It'. Schlesinger.) 

(Patent No. 423,311.) 
Cathode-ray tube for producing a 

line source of light on a fluorescent 
screen, varying in intensity u ith the 
signal voltages -(Ferranti, Ltd.) 

(Patent No. 423,546.) 
Improvements in the construction 

of mirror-screws for high-definition 
work.-(Suddeutsche "Tekade' Co.) 

(Patent No. 423,583.) 
Means for preventing undesirable 
shifting " of the extinction poten- 

tial in a saw-toothed scanning system. 
-(Radio Akt. D. S. Loewe and K. 
Schlesinger.) 

(Patent No. 423,599.) 
Improvements in trigger " cir- 

cuits used for saw-toothed scanning. 
-(Radio Akt. D. S. Loewe and K. 
Schlesinger.) 

Patent No. 423,685.) 
Separating the line and picture im- 

pulses fed to a television receiver and 

Synchronising system for combined 
sound and picture programmes.-(T. 
Nakasleima and K. Takayanagi.) 

G2IN and Five-metre Tests. 
On Sunday, June 30, Walter John- 

son, operating GzIN from Southport, 
Lanes, will be conducting 56-mc. tests. 
Station 21N has been extended for 
portable use and will he erected on a 
vantage point eight miles from South- 
l)Ort. This location is ideal for high- 
frequency transmissions, being on top 
of a hill high above sea level. 

The transmitter vil1 have an input 
of ten watts, using phone and I.C.W., 
and will be A.C. operated. In view of 
the location, the transmitter should 
have a long range. 

Transmissions will commence at 
woo B.S.T. and continue without a 
break until 17.00 B.S.T. Every effort 
will be made to co-operate with other 
five-metre transmitting or receiving 
stations. Will any station u ho wishes 
to arrange a schedule with G2IN write 
to G2IN, 6 Denmark Road, Southport, 
Lanes. 

4-7 
a.m. can be re-sensitised as often as re- 

WBZ WiXAZ 9,570 35.33 so kW. Daily, noon-il am.; Sun- c1uired.-(J. L. Baird and Baird Tele- 
. 

days, s p.m.-6 am. vùrn, Ltd.) WCFL W9XAA 6,o8o 49.34 .5 kW. Daily (except Sundays), 
Sun- (Patent No. 424,657.) 2.30 p.m-il p.m.; 

days, 4.30 p.m.-2 am. Improved scanning system for tele- 
11.830 25.35 .5 kW. Used only occasionally. vising from photographic films.-(W. 

W1OD W4XB 
17,780 
6,040 

16.57 
49.67 

.5 kW. 
2.5 kW. 

Used only occasionally. W. Jucomb and Baird Television, Temporarily discontinued. 
CFCF 
CRCT 

VE9DR 
VE9GW 

6,005 
6,095 

49.96 
49.2 

.05 kW. 
.5 kW. 

Dismantled, temporarily. Ltd.) 

Mondays, Tuesdays, Wed- (Patent No. 424,690.) 
nesdays, 8 P.m.-5 am., Improvements in the construction Thursdays, Fridays, Sat- and assembly of the electrodes of a urdays, 12 noon-5 am. 
Sundays, 6 p.m.-2a.m, cathode-ray tube.-(Fernseh Akt.) 

(Patent No. 424,773.) 

outstanding events from (Patent No. 424,221.) 
time to time. Saw-toothed oscillation-generator WGY W2XAD '533° '9.56 20 k\V. Daily, 7.30-8.30 p.m. also with negative feedback for control- outstanding events from 
time to time. ling the beam in a cathode-ray tube. 

KDKA W8XK- 6140 48.86 40 kW. Daily, 9.30 p.m.-6 am. -(Electric and Íusical Industries, 
11,870 25.27 40kW. Daily, 9.30 p.m.-4 am. Ltd., M. Bowman-Manifold and W. 

I 
15,210 

I 
19.72 40 kW. Daily, flOOfl-9.15 p.m. S. Spencer.) 

VENR W9XF 
21,540 

6,100 
I 

13.93 

J 

49.18 
40 kW. 

I io kW. 
I Daily, floofl-7 p.m. 

Mondays-Fridays, incluiive (Patent No. 424,490.) 
6-7 am, and 2-3 am. Preventing the effect of secondary 
Saturdays, 6-7 am., Sun- emission in screen-grid valves used days, 6-7.30 am, and 2-3 for generating saw-toothed scanning am. 

WL\V W8XAL 6,oôo 49.5 io kW. Daily (except Saturdays voltages.-(Radio Akt., D. S. Loewe 
and Sundays), 11.30 am. and K. Schlesinger.) 
to i p.m. and 4-7 aol. (Patent No. 424,633.) Saturdays, 11.30. am-i Intermediate " television system p.m., and 4-8 am.; Sun- 

I days, I p.m-i am., and utilising a photo-chemical film which 

En1ish Listeners 
The broadcast Stations from which programmes originate are shown in the first 

column. The short-wave transmitters are shown in second column, frequencies in the 
third, wavelengths in the fourth and power in the fifth. Time is B.S.T. 

WJZ W3XAL ¡7,780 16.873 12-35 kW. Daily (except Sundays) 2-3 
p.m.; also Tuesdays, 
Thursdays and Fridays, 
8-9 p.m. 

WJZ WXL 6,00 49.18 15-35 kW. Mondays, Wednesdays, 
Saturdays, jo-,, p.m.; 
also Saturdays, 5-6 am. 

WGY W2XAF 9,530 31.48 40 kW. Daily, 11.30-4 a.m. ; also 

(M: Bowman-Manifold 'and W. S. 
Percival.) 

(Patent No. 423,793.) 
Improvements n the magnetic con- 

trol of the electron-stream through a 
cathode-ray tube.--(M. von Ardenne.) 

(Patent No. 424,093.) 
Cathode-ray tube in which a plural- 

ity of oscillators are used for deflect- 
ing the beam --(General Electric Co., 
Ltd., and L. C. Jesty.) 

fLYiJOi1 
JUNE, J935 

AND 
SHORT-WAVE WORLD 

S.1%. Proraii.vi.cs for preventing interaction between the 
resoective osci11ation-enerators 
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Road, Clive Vale, Hastings; A. W. Phipps, Please send membership badge Bulgin, A. F., & Co., Ltd ....... 305 
20 Alexandra Terrace, Boume, Lincs; E S 

Eugen J. Forbat ............... 367 
Smith, io Kingsley Road, Preston Park, free of charge to Ferranti, Ltd ............. 306 
Brighton; Sydney Cattell, 35 High Street, Fluxite, Ltd .......... Cover ii 
Ogmore Vale; A. H. Dennis, 68 High Street, Name (in block letters) .................. 

. 

Edison Swan Electric Co., Ltd. Cover iv 
Measham, Burton-on-Trent; Peter Laird, 

CSS 
Gowliands, Ltd ............... 367 

No. 4 Buchanan 'Drive, Lasv, Carluke, Leaman, L ............. 367 
Lanarkshire; T. H. Smart, School House, Lectro Linx, Ltd .......... 305 
Meols, Cheshire; E. S. Clarke. Market Major Badiovision, Ltd ....... 363 
Place, Wisbech; Wm. Howarth, 346 Preston 9Strike out lines not applicable. Mervyn Sound and Vision Co .... 365 
Old Road, Feniscliffe. Blackburn, Lancs; Radio Resistor Co., Ltd ......... 363 
WI. G. Littlechild, 57 Surrey Avenue, Leigh- Radio Society of Great Britain ... 

on-Sea; Telegraphist Scudder, Mess , 
Reliance Manufacturing Co ....... 367 

a H.M.S. Titania, do G.P.O.; W. Smith, 
River Avenue, Hoddesdon; Peter Burnett, 

Sanders, H. E., & Co ....... 
Sound Sales, Ltd 

Cover iii 
305 

Idvies Street. Dundee; W. Cave, i Trafal- 
.......... 

Stratton & Co ............. 
......... 

361 

gar Road, Newport, 1.0W.; H. ooth, ßooksellors to the World Television Society 1 362 
French Street, Voddlesford, nr. Leeds; Z. Neo and secondhand bo9ks on every subject. Television Instruments, Ltd ....... 366 
Druce, Frizinghali, Bradford, Yorks. Catalogoes free on mentioning your interesis. Tungsram ............. Cover ii 

Badges wtll be sent to the above 
119-125 Charing Cross Rd., London, W.C.2. Varley . 362 

Telephone: Gereard 66o (jo lise,) Westinghouse Brake & Signal Co., 

Additional Members. 

Litchfields Radio Sei-vice, 40 Frenchmans 
- Road, Clovelly, N.S.%'., Australia; T. W. 

Draycott, 23 Brampton Road, Harringay, 
Ni5; B. Shortland, Burton Joyce, Notting- 
ham; A. Midgley, 28 Day Street, Barnsley; 
A. Pardo Soublette, 36 Avenue Hoche, Paris, 
8e; N. H. Arnold, Post Office, Goondisvindi, 
Queensland, Australia; A. G. Hogben, 6 
King Street, Ramsgate; H. Beardwood, 105 
Cemetery Road, Heckmondwike, Yorks; H. 
Nightingale, 4 Hillside Avenue, Darwen, 
Lanes; S. Gearing, 54 Reginald Road, Bex- 
hill-on-Sea, Sussex; R. Fairsveather, 14 Neal 
Street, Bradford, Yorks; G. E. Daws, io6 
Colum Road, Cardiff; H. H. Lassman, 
Overton Drive, Wanstead, Eu; G. E. A. 
Lee, 41 West Avenue, Balkwell, No. Shields; 
L. Harget, 28 Highwoods Road, Mexboro, 
nr. Rotherham; J. A. Williams, Bron 
Fair," Rhos Road, Rhos-on-Sea, N. Wales; 
C. Chappell, 8 Landscape Terrace, Belfast; 
J. W. Markham, 7 Gurney Road, Balby, 
Doncaster; L. J. Hills, 5 Gordon Road, 

- Belvedere. Kent; Frank Dann, 8 Edwin 

Application for Membership 

To be lled in and sent with a 
stamped envelope for rep/je to the 
Editor, "Television and Short-wave 
World," Chansitor House, Chancery 
Lane, London, W.C.z. 

(s) I already subscribe to your 
journal at the address below. 

(z) I have placed a regular order 
fôr TELEVISION and SHORT 
WAVE WORLD with my book- 
sellers, Messrs ................. 

and desire to be enrolled as a 
member of the TELEVISIÓN 
and - SHORT WAVE WORLD. 
"Constructors' Circle." 

Government Patent Officel. Phone HolbornlD 3 
Handbook free. 

LIGHTNING RADIO CALCULATORS as adver- 
tjsed ja Slay 'QST" 4/6 post free. Callbooks 6/.: 
Handbooks 4/6d. post free. 055tA, 41 Runt auno Road 
Goodmayes, Essex. 

SHALLESS EVANS TELEVISION 4-Valve AC. 
Chassis, srell'knowa makes of components throoghout, 
make ¡deal ai satt undistorted Amplifier. New and 
unused aoo/24a AC., Bargain, less Valves 25/. each. 
Cash oiih order; COD. Carriage Paid. H. PRANKS 
23, Percy Street, Tatlenham Coort Road, W., 
Phone: Msneuna 8385. 

ENGINEERS with London offices, qoalified staff and 
work.shops ace opon for ronsoltation la all branches of 
Engineermg. Designs wurkedout, plans prepared, model 
scark esecuted under direct supervislan at principals. 
Ros No. 21. 

INDEX TO ADVERTISERS 
Amplion (1932), Ltd .......... 367 
Automatic Coil Winder & Electrical 

Equipment Co., Ltd ........ 306 
Bclliug & Lee, Ltd ........ Cover ii 
Bennett Television Co. Cover iii 
British Television Supplies, Ltd .... 366 
Bryan Savage ................. 363 
Bryce, Aodrew W., & Co ....... 306 

) 
UNIT RADIO LO'NDONE.C. 

CLERKEN WELL 5340. 

SHORT WAVE CONVERTER 30f- 
L. Ame,'tca Recevd Without Aerial Connected. 

Aluminium Panel. Slow Motion Orine. 
Separata Conponents Supplie Coils 4/6 eacle 
TELEVISION DISC RECEIVER 55/. 

Uses Nu-Gb Lamp. OPTICAL UNIT (Regd)lO/- 
Separate Components High& Low Oaf: Supplied. 
"PRACTICAL TELEVISION HANDBOOK" 1/. 

Trade Orders eaeculed at usual Trade Diacoonts. 

BENNETT TELEVISION Co., REDHILL 

"TELEVISION COUPON 
and SHORT-WAVE WORLD. 

FOR FREE INQUIRY SERVICE 

Name 

june, 1935 

perfect order, new, good pictures, battery model, with 
spare Neon lamp, transformer, etc., cost:8, bargain 
¿7, complete, carriage paid, no approval, tao cheap. 
H. Everiogham, Donhead, Shaftesbury, Dorset. 

BAIRD DRUM. Televisor withoot Kerr cell complete 
with 7 valve recejeer-all by Bush radio cost £75- 
accept ¿20 oc offers. 46, Roland Road, Walthamstow, 

INVENTIONS PATENTED, United States, low 
rates, write to-day Samuel Goldstein, Registered 
Patent Attorney, Former Patent Examiner U.S. 
Patent Office, 275 East Gunhill Road, New York City, 

DOUBLE ENDED motors 200/250, AC/D.C. uni' 
versal 30/s type slightly used new condition goaranteed 
9/Sd., few only. Shop soiled synchronisers poles, coils, 
engine divided tooth wheel 8/6d. Ance Cinc Tele- 
vision Co., 8, Highbury Terrace Mews, N.j. 

'1'HI (...UIN S I KU(.,I URS GEE & CO., patents and trade marks throoghoot th 
Constructo r s C Ircie , CIRCLE. 

flIDPT ONTHEUNITRADIO 
CHASSIS BUILT 

SHORT WAVE CONVERTER-ADAPTOR 
This remarkable feat bas been accomplished by 
satisfied users of the UNIT RADIO S.W. converter 
in conjunction with theIr own receiver. WHY NOT 
make your receiver all-wave and enioy the thrills 
of S.W listening? The UNIT RADIO S.W. 
oo.sverter is suitable for any type of receiver, 

mains or battery oper- 
'cost.. ated, without the use of 

extra batteries. 
SIMPLY PLUG IN. 

g NO ALTERATIONS 

39/6 
S 

SUPPLY ALL APPARATUS OF THE LATEST TYPE 
Kit of Components for the Tel eoiewer lncladlng 
'Meraco" Lamp.41/.. Post Pree. 

Sanders " Synchronlslng Gear, 25/6. 
Meraco "Lamp for battc,-y H .T. models. 

Low ssrikle g voltage and carrent. Price 7/6. Posttd 
Use " Sandern " non-distortion lens 
4', Price 4/6, Post 6d., 5', 7/6, Post 6d. 
HANDBOOK-EASY LESSONS IN TELEVISION. 

1/9 Post Proc. 
Seed for III assrased list- 
H. E. SANDERS &. CO. 
4. GRAYS INN ROAD. LONDON, W.C.l. 

Telephone : Ch ancory 8778. 

ADVERTISEMENTS 
The charge for advnrtisemeats in these 
columna is 12 words or less 2/', nod ad. for 
every additional word. AU advertisements 
moat be accompanied by remittance. Cheques 
and Postal Orders should he made payable to 
Bernard Jones Publicaüom Ltd., and crossed, 
and should reach this office not later than the 
15th of the month previosu to date of issue. 

PATENTS, Trade Marks, Advice. Handbook and 
Consultations Free-B. T, King. Patent Agents, GB., 
U.S.A. and Canada, 146a, Queen Virturla Street. 
London. 48 years' references. Phone: City ftf 1. 

A. MATHISEN, Chartered Patent Agent, F.Tel.S. 
Patents, Designs and Trade Marks-First Avenue 
House, High Holborn, WC.,. Holborn 8950. Tele' 
grams: "Pataco" Holb., London. 

SALE-Baird 30-finir convertible o4o "Televisor'S 

'I 

AND 
JUNE, 1935. SHORT-WAVE WORLD 

- ÎAUSTRALIA REGEIVEDI H.E.SANDERS&Co. MISCELLANEOUS 
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HIGH 
y 

[lf\jj1i 'J 1.. 

__ T B 
* This new high vacuum device supplies the need 

for a tube of long life and improved modulating 
characteristics suitabFe -. j 

TE LE VISION 
'LRADIO RESEARCH 

Ed,s*w, RaJbLS.SO We invite enquiries for: 
- Mercury Vapour Rectifiers: \ Grid controlled discharge tubes for time bases. 

High-Vacuum Diodes. 

Ed M V 

Transmitting Valves low and medium powers 

Rh*y. P*ic £1.150 

MR/AC.I ga* Full information on the tube and its associated 
- di*ch.gti*d fo** 

* 

circuits can be obtained on application to the 
Te:hnical Service Dept at the address below 

AND 
SHORT-WkYE WORLD 

EDSA! 
JUNE, 1935 

HE EDISON SWAN. ELECTRIC CO. LTD. 55 CHARING CROSS ROAD. LONDON, W.C.2 

USED BY ALL &ÖVERNM.ENT'DEPARTMÈNTS. 
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