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VITAL NEWS FOR EVERY FACTOR £EVERY DEALER 

• • .the House of BULGIN 

CIRCUITS INCLUDE-
•1. 3-valve Battery Q.P.P. 6. Four-range A.C.-D.C. 5-

Set. valve Superhet. 
·.2. 5-Valve A.C.-D.C. Super- 7. Battery Short Wave Ccn-

het. verter. 
3. A.C.-D.C. Short Wave 8. Radiogram 5-valve A.C.-

Converter. D.C. Superhet. 
4. 10-watt A.C. Amplifier. 9. 5-watt D.C. Amplifier. 
5. Short·wave Superhet. 10. Midget Self- contained 

with the S.W.22 chassis. Portable. 

Stations of the World Chart. Stations of Europe Map with 
Stations Chart and Log. 

/introduce 

0 
CIRCUITS 

OF INTENSE INTEREST 

TO ALL DEALERS E 

SERIOUS EXPERIMENTERS 

Big performance sets for every interest and every purse, 
backed by a name as old as radio itself. 
Battery sets, mains sets, superhets, radiograms, midgets, 
sjw converters , .. every type and size of up-to-the-minute 
sets that you could possibly want to build are contained in this 
expertly compiled Bulgin publication. 
At its price of one shilling it represents really incredible 
value. Don't delay. Tear out, fill in and post coupon NOW. 

To: A. F. BULGIN & CO., LTD. 

RADIO PROGRESS 
Dept. M, Abbey Road, Barking, Essex. 

Kindly send, post free, a copy of " Radio 
Progress." I enclose 1/- Postal Order or 
stamps. 

A 

PRICE 

Il/® NAME ..................................................... . 

ADDRESS ............................................... . 

EACH 

Advertisement of A. F. Bulgin & Co., Ltd., Abbey Road, Bark.ing, Essex. Grangewood 3266 (Private Bran eh Ex.) 
SHOWROOMS-64, HOLBORN VIADUCT, LONDON, E.C.4. 

~Ientioo of "Television and Short-wave World " will ensure prompt attention. 
561 



·r.eU!YJSJ{')j'J 
AND 

SHORT-WAVE WORLD OCTOBER, 1935 

THE UNIVERSAL USE OF 

GMiiiii~M:l•lu:t#I[G 

METAL RECTIFIERS 
is exemplified by their 
specification for the 

A.C. OUTPUT METER 
AND 

HEPTODE CONVERTOR 
described in this 

. 
ISSUe 

Wherever it is necessary to rectify alternating current, 
whether for H.T. andfor LT. supplies to a radio receiver, 
detection, or for the measurement of A.C. quantities, 
there is a Westinghouse Metal Rectifier to meet your 
requirements. 

" The All Metal Way, 1936," is of special interest to all 
radio and television enthusiasts, while those who have 
D.C. instruments and wish to convert them to read 
alternating current, will find descriptive pamphlet No. 
11 B of much help. Copies may be obtained, price 3d. 
each, post free, from Dept. Tel. 

WESTINGHOUSE BRAKE & SIGNAL COMPANY, LIMITED, 
82, YORK ROAD, KING'S CROSS, LONDON, N.l 
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COMMENT OF THE MONTH 
A Fine Record. 

0 N other pages in this issue \Ye present a survey of the development 
of the engineering side of 30-line television. "No one who reads 

this can fail to appreciate what astonishing progress has been made, even 
within the limitations of what is now regarded as an elementary system. 
If such development is possible within a comparatively short time along 
an obviously restricted line, it augurs well for the progress that is likely 
to be made by the new service when it comes into being. It would not 
be fitting to let the 30-line service terminate vvithout a word of praise 
for the B.B.C. staff who have been responsible for it. Only those who 
have been constantly in touch with the executive in the television studio 
and control room at Broadcasting House are aware of the unbounded 
enthusiasm of both prollucer and engineers. A new technique had 
to be developed which necessitated the closest collaboration between both 
sections and a thoroughness has been observed in rehearsals and presenta­
tion which to the average observer would appear to be thrown away. We 
could hazard a guess that there has been a lower percentage of adverse 
criticisms of the television broadcasts by those who made use of them than 
there has been in any other department of broallcasting. 

It is regrettable that the decision should have been made to close clown 
these transmissions at this time of the year, but the B.B.C. has never 
encouraged participation. The lateness of the times of transmission and 
the refusal to give any indication of the likely duration of the transmis­
sions have kept all but the keenest experimenters away from television. 
It was only after a hard fight by the Baird Co. and this journal that 
the B.B.C. decided to recognise the claims of television and on two 
occasions since when the termination of the service was practically deter­
mined we have been able to secure an eleventh hour reversal of the deci­
sion by the production of proof of the large amount of interest that 
prevailed. 

German Standards and German Policy 

I T was generally assumed that a 
definite standard of I So lines anJ 

25 pictures per second had been 
adopted in Germany and that there 
would be intensive development, for 
a considerable time at least, with 
the perfection of this standard as 
the objective. It appears, how­
ever, from more recent information, 
that the Germans are aiming at a 
much higher ideal, for receivers 
\vere shown at the Berli·1 Exhibi­
tion with greatly increased defini­
tion. Present policy appears to be 
the education of the public in tele-
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vision and the preparation of the 
wav for a service in the near future, 
anJ to this end demonstrations are 
being given in various parts with­
in the area of reception. The close 
co-oreration between the Broad­
casting Company, the Post Office 
authorities and the manufacturers 
appears to indicate that in the near 
future a television counterpart of 
the '' people's" broadcast receiver 
will be placed on the market, which, 
if not within the purchasing power 
of all the German people, will never­
theless have a very large sale. 
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This year even more 
Prominence than us­
ual was given to 
television exhibits at 
the Berlin Radio Ex­
hibition. The exhi-
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bits occupied a large 
hall to themselves, 
and the floor space 
available was more 
than twice that of 

last year. 

TELEVISION PROGRESS IN GERMANY 
A detailed account of the exhibits at the Berlin Radio Exhibition 

By Our Own Correspondent 

A
N E~/ departure was made in 
the arrangement of the exhibits, 
in as much as the six research 

firms, the Post Office and the Broad­
casting Co., had their stands ar­
ranged on all four sides of the hall, 
whilst the centre of the hall was oc­
cupied by the so-called "Television 
Street." 

" Television Street " was arranged 
by the German Broadcasting Co., 
which exhibited commercial home­
receivers of all the six different com­
panies. These receivers have been 
bought by the Broadcasting Co., from 
the various concerns. 

The 
Demonstrations 

In all, twenty working receivers 
were shown in the " street," ten on 
each side. All these sets were show­
ing reception from the Berlin I8o­
line, 25 pictures per second, trans­
mission. This exhibit was very 
cleverly arranged in such a way that 
the public could see the relative sim­
plicity of television reception, for it 
"·as possible to walk round the back 
of the stand where, in each case, 
there were only t\YO connections to 
the receiver, namely (1) to the mains 
supply, (2) to a small t-wave aerial 
which was placed on a kind of roof 
directly on top of the receiver. Each 
receiver had its own separate aerial. 

Demonstrations by these sets were 
given for seven hours a day. 

The results in most cases were very 
pleasing, as regards detail, although 

the flicker of many receivers was 
rather tiring to the eyes. 

It should, however, be remarked 
that certain makes of receivers 
showed rather inconsistent results 
throughout their range of models, 
i.e., out of five receivers possible 
two would give good results, while 

The Makes of 
Receivers 

The six firms represented in the 
" Television Street " "·ere Fernseh 
A.G., Telefunken, Loewe, TeKaDe, 
Lorenz and, as a newcomer, C. H. F. 
Mi.iller, which, of course, is the Ger-

TeKaDe transmitter for interlaced scanning. 

the other three would show relatively 
poor pictures. This, ho\Yever, ap­
peared to be more due to the fact 
that the receivers in the "Television 
Street " were handled by engineers 
not used to adjusting cathode-ray re­
ceivers. 
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man valve firm of Philips, Eind­
hoven. 

From an engineering point of view 
the research exhibits on the stands of 
the vMious firms were of particular 
interest, as here the firms were not 
1 ied dmn1 to a standard but were at 
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libertv to show what pictures and 
what· definition they liked, in addi­
tion to the standard 18o-line re­
ceiver. Each firm here shov;ed its 
particular fancy, some showing in­
terlaced scanning, others increased 
definition, others bigger pictures with 
lower definition and so on. 

320-line 
Pictures 

Undoubtedly the most impressive 
picture at the show was a 320-line 
image of the Fernseh A.G. This is 
the first time that such high defini­
tion has been shown in public, and 
I can hardly speak too highly of the 
superb picture-quality shown on this 
receiver. The picture had a size of 
almost 10 ins. x 12 ins., and was of 
sepia colour. The modulation and 
high-frequency reproduction were ex­
cellent. The only factors which, to 
svme slight degree, marred the beauty 
of this picture were the rather high 
order of flicker, a rather pronounced 
1 eel afterg·low of considerable dura­
tion, and slight distortion due to the 
rather strong bulge of the very big 
tube. 

An Outstanding 
Exhibit 

In spite of these slight defects, 
this particular effort to my mind, was 
one of the outstanding features of 
this year's exhibition. This 320-line 
picture is particularly interesting, 
inasmuch as a mechanically-operated 
film transmitter \vas used, namely, 
an ordinary scanning disc. The di~c 
contains So holes and runs at 6,ooo 
r.p.m., and the construction of this 
transmitter must be described as a 
triumph of television engineering. 

Simple 
Control 

Furthermore, on this stand \\"as a 
display of complete 18o-line receivers 
similar to those in the " Television 
Street.'' These receivers have a pic­
ture-size of 19 cn1s. x 23 cn1s., and 
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Another Fernseh A.G. product was 
sho,vn on the stand of the German 
Broadcasting Co., and this was the 
new and improved intermediate-film 
projection receiver. This receiver 
differs from previous models 111 

several respects. 
Firstly, a hard cathode-ray tube 1s 

(Left). Fernseh new intermediate film projector. 

(Below). Cut away glass disc of the TeKaDe interlaced trans­
mitter. 

shm,· a verv mce se pi a pi et ure. 
There are only two controls in the 
front, while there is a small concealed 
panel of " fit and forget " controls 
on the side of the receiver. The hand­
ling of this receiver, as of all the 
other television receivers at the show, 
is particularly simple, the practice 
being always to tune into the sound 
programme, whereupon the picture 
will automatically appear correctly 

used as the receiver's medium instead 
of the old scanning disc and Kerr cell 
combination. Secondlv, the contin­
uously re-emulsified film has been 
a ban cloned in favour of new stock. 
The film, after it has been processed 
and projected, is collected on a spool 
and can be used on other occasions; 
or the film can be sent back to the 
works and have a fresh emulsion put 
on. This is possible as the film is 

Hard mlt·e time base of Telefunken receiver. 

tuned. After that, a small touch of 
the brightness and contrast controls 
and the receiver is ready for a couple 
of hours' entertainment. The syn­
chronising controls do not have to be 
touched. 
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only used a few times and is there­
fore in no way scratched. 

The results shown on this inter­
mediate film projector are still disap­
pointing, and the improvement from 
year to year is only very small. The 
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difficulties associated with this pro­
cess appear to be so great that many 
experts express great doubt whether 
this system can ever be perfected. 

Interlacing 
Another stand of particular inter­

est was that of Loewe. They showed 
1 8o-line pictures with interlaced scan­
ning. The reception of these inter­
laced pictures, however, was shown 
on their standard receiver as they 
have been so designed that they will 
show either straight or interlaced 
scanning on either r8o or 240 lines. 

The pictures were extremely bright 
and entirely free from overall flicker, 
and were undoubtedly the best r8o­
line pictures in the show. 

The Locwe receiver, which was il­
lustrated on pages soo and 501 in last 
month's issue of TELEVISIO!\' A:\D 
SHORT-WAVE WoRLD, is undoubtedlv 
the most advanced of the commerci~l 
types of receivers. It is the most 
compact and appears to haYe the low­
est number of valves. The anode 
,·oltage is only 2,ooo and thyratrons 
are used in the time base. The 
images were almost bbck and \Yhite 
\Yith a slight bluish tint. 

Teldunken, in addition to their 
standard I8o-1ine receiver, also 
showed an interlaced picture of excel­
lent quality. 

The transmitter in this case used 
;1 lens disc in preference to the per­
forated type which is generally used. 
Both the Loewe and the Telefunken 
interlaced pictures are of particular 
it:tercst to us from several points of 
Vie\\". 

Fit·stly, they are pmof of the fact 
that interlacing, even with cathode­
ray receivers, can be done perfectlv 
simply using an en·n number .;f 
lines, and secondly, that although in-

(Above). Fernseh 
cathode ray home re­

ceiver. 

(Right). Telefunken 
home receiver, front 

view. 

terlacing gets rid of overall flicker, 
the viewing distance must be in­
creased beyond the viewing distance 
for a sequentially scanned 18o-line 
picture. 

In other words, the introduction of 
interlacing in a picture is definitely 
detrimental to its definition. 

The standard 18o-line receiver of 
Telefunken is another beautiful exam­
ple of German television engineering. 
The picture-size appeared to be some­
'' hat bigger than on most receivers 

Tekade Optical Raster. 
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whilst the colour was definitely black 
and white. The external design is 
interesting, inasmuch as the picture­
~;creen slopes back\\·;uds about 1 o0 • 

This has purposely been so designed 
to avoid distortion, and to show an 
equally good picture sitting or stand­
ing in front of the n:ceiver. 

The set contains eighteen valves in 
all and uses hard valves in the time­
base. The voltage of the tube is 
s,ooo and magnetic deflection is used 
in both directions. The receiver con­
tains five chassis, one being the mix­
ing unit and vision I.!<. amplifier. 
The second unit is the sound I.F. am­
plifiet· and output stage. The third 
unit is the hard valve time-base. Fur-
1 hermore there are two eliminator 
units, one for high and one for· 
medium tension. 

Telefunken also showed a slightly 
smaller version of this receiver giving 
a smaller picture. This receiver does 
not contain any provision for sound 
t·eproduction. The intention is that 
an ordinary broadcast receiver tuned 
to :~oo met-res is used as the I.F. am­
pliller for ultra-short wave sound re­
ception. The actual aerial tuning on 
sound is, however, clone in the mixer 
stage of the television receiver. 

The Lamp 
Screen 

Another exhibit of particular im­
pOt·tance \\·as sh0\n1 on the Telefun-
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ken stand, this being Professor 
Karolus's ro,ooo element lamp 
screen. The transmitter used in con­
junction with this \Yas of a floodlight 
type and members of the public ·were 
allowed to sit in it in order to be tele­
vised. Pictures on the lamp screen 
appeared in a size of 2 metres x 2 

metres. The brightness was nothing 
short of terrific, definitely more than 
that of an ordinary cinema picture, 

TeKaDJ Kerr Cell lillil. 

:md yet the image was entirely free 
from flicker. Of cours<', so pictures 
per second \vere tran;;mitted. The 
image signals passed over roo separ­
;J.te e<1bles, one communication chan­
nel for each lint:'. The dclinit"ion, al­
though only roo lines were used, was 
extremely good. The mechanism as­
sociated \vith this lamp screen may 
appear to many people to be too com­
plicated fur praci ical '' ork. 

But Professor Karolus has suc­
ceeded in simplifying this to a great 
txknt, and llw importance or this 
experiment is that this p;1rtindar line 
of research is capable of enormous 
< Je,-elopment. 

There appe:1r" to lk no IT<Ison wh:: 
a lamp scr'"c'1 of Jive, six or seven 
ilundr'Cd lines could not be succe~s­
hilly con,;truckd. 

Tckade shm,·c(l sever;d 11111TOr­
screw reccivcts. Some \\·ere coul­

plete r8o-line 1eccivers working from 
the Berlin ultra-short -\vave trilnsmis­
sion, others were large go-line screws 
\vorking from th<eir o\\·n film trans­
mitter. 

The go-line mirror-screw pictures 
showed remarkable definition, and 

lllany experts guessed these images 
\';ere composed of r8o, 2-fO and in 
one case, -fOO li11es. These pictures 
;; tforded, once again, an opportunity 
ur seeing· til:· superior reproduction 
t ilat um be obtained on mechanical­
opliccll ren·in:rs for a given number 
of lines. 

All recci1·ers this year used a sealed 
Kerr cell as light ~·alve. 

Mechanical 
Interlacing 

On one occasion go-line interlaced 
sl·anning \\·ith overlapping lines was 
also demonstrated. For this purpose 
Dr. Okolicsanvi, of Tekade, has in­
volved a speci;1l system of transmis­
sion which can be seen in one of the 
photograph'-. This consists of the 
addition of a semi-circular glass disc 
placed to rotate at an angle in front 
of the scanning disc itself. When 
the beam pas.;es through that half of 
the disc \\hi eh contains the glass 
plate it is deflected by the amount of 
one line, nml thus interlacing IS 
achieved. 

The Tekade r8o-line recen;er also 
gave very good definition, but the 
viewing angle of these screws \\·as 
rather restricted. 

:\fanfrcd von .'\rdenne's tubes 
\l"t'rt' us,·d in the Lorenz receiver. 
These picture \Yere also black and 
"hite and particularly bright. The 
receiver is said to be capable of pick­
ing up \·ery much higher definition 
than rSo lines. In fat·t, the band 
\\·idth of most of the r:ommercial r8o­
line recein·rs is designed to ac-com­
modate a changeover from r8o to .. qo 
lines. 

The newcomer to television is 
C. F. H. l\Htlkr, of Hamburg (Philips 
group). Th i ., fi • m showed a complete 
1 1-b-line ren·i1 ,.r "orking· rrom tht· 
7-metre trans1nission. The results 
\\TlT frankly rathn disappointing. 
The pictures \\ere bright green and 
the dl"lail left room for considerablt" 
improvement. 

The nTciHT seenJPd to be bristling 
·,1 ith v;ilvTS. On one occasion I 
,·ottnted ;1t least 30 The cathode-ra\· 
111b(' used contains <lll intert>sting in­
tln\·ation as t·t·;·amit· insulation is used 
iP the base and in the inkrnal con­
~tnwtion. 

Tht" ~:erman Post Ollice, on tlH'ir 
•l:1ml, aiso sho\\·f·d 1So-line rcn·ption. 
.\ further exhibit \\as \\·hat probably 
mu~t have been one of the bio·g·est 
cathode-ray tubes that has eyer"'been 
5hmvn. It had a screen diameter of 
about rS ins. T1v0-\\·ay teleYision 
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"ith go-line definition was also in 
operation on thio. stand. The trans­
mitters wer·~ discs and the receiYers 
\\'ere of the cathode-ray type. 

The stand contained :tlso an hi,;­
torical exhibit of television develop­
ment during the last seven years, 
and test fllms with various delinitions 
11·ere shown. 

The gen-:~ral position of television 
in Germany appears to be this. The 
lirms are enco.Jraged to produce com­
mercial types of receivers in small 
quantities which, however, are not 
;:1\owed to be sold to the general pub­
lic. Ti1eo.e receivers are bought by 
the Broadc;:tsting- Co., Post Office and 
l'ropagamb Ministry and they are 

Tbe Tekar!e ,\Iirror Scrn1· )'1r Inter/am/ 
StaJJning. 

distributed to the various looking-in 
rooms and television engineers for 
puqw-;es of reception tests. 

TIJC purpose of the transmission ap­
pears tc b:·. firsth·, to give the indus­
t 1·_,. a constant tell-vision ,;ignal on 
11·hich to compare their results, and 
secondly, to educate the public about 
tt·levision. It appears that \\"C ma\· 
expect an alleration of the transmit­
tin~ standard in Germany before tele­
\ i:-.ion is hunched t·ommercialh·. 

In contrast to this countrv, e\·en· 
possible encouragement is given to 
the television industry, and indirect 
~ubsidies are granted by the authori­
ties. 
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WHAT THE TELEVISION PROGRAMMES 
WILL BE Ll KE 

By Capt. West, M.A., B.Sc., Technical Director of Baird Television Ltd. 
The following is an abstract of a paper read before the Engineering Section of the British Association 

on September 6th, 1935· 

I 
T i" rather early to talk about the 
types of programmes which are 
most suitable for television pur­

poses for reception in the home. 
\Ve must bear in mind that the 

home screen is comparatively small 
in size and this, therefore, implies a 
limitation to the size of scene which 
can be usefully transmitted, however 
well-defined it may be. A picture-size 
about a foot or I 8 ins. square is best 
obserYed at a distctnce of about 8 ft., 

and in practice the maximum number 
of observers would probably work out 
at about a dozen. Usually it is found 
that close-ups of head and shoulders 
and three-quarter views of two or 
three people are preferred, and that 
pictures containing more than six 
people at full length do not sustain 
interest, unless they have some par­
ticular topical value. 

In the case of television of solo 
artists, or plays having not more than 
three or four characters, the closer 
one can get to the subject the better, 
because it is found that being able to 
see clearly such things as the move­
ment of lips and the expression of 
the eyes is very important in getting 
an idea over to the home audience. 
Thus it may be that some of the most 
telling items in television may con­
sist of addresses by well-known per­
sonalities in close-up or semi close-up, 
interviews, lectures illustrated bv 
models and drawings, solo artists and 
entertainers, and possibly items such 
as solo dances may be preferred to the 
more grand conceptions of big stage 

shows. I am referring, of course, in 
these cases to programmes specially 
compiled for television transmission. 
/\.t the same time, of course, topical 
itt~ms, mostly exteriors of the horse­
racing type, .or interiors such as box­
ing contests will be extremely popu­
lar and will be, in fact are even now, 
within the bounds of technical possi­
bilitv. 

L~rger effects will probably be best 
transmitted by means of talking films, 

A close-up view of part of 
the photographic equipment 
of the I.F. machine show­
ing also the sound recorder 

on the left. 

but it is diilicult to say now the pro­
portion of programme time which 
will be taken up by the transmission 
of films. It may be that the effect of 

An interesting view of 
the intermediate film 
equipment housed in the 
Baird television labora­
tories at the Crystal 

Palace. 

568 

getting personality into the home by 
means of television will be so great 
that the publi·: will insist on seeing 
artists and events direct rather than 
by means of talking films. 

New 
Technique 

It must be remembered that the 
provision of television programmes 
has still tc; go through rather an ex­
perimental period and, from a tech­
!lical point of view, television itself 
is definitely not so much an extension 
of broadcasting, but a combination of 
talking picture and broadcasting 
technique, the former being predo­
minant. The preparation of a pro­
gramme will have to follow much 
more the preparation of a theatrical 
production, because artists will not be 
able to read their plays from a book 
as in broadcasting, and they will not 
be able to ask for another or many 
other '' takes '' as is common in talk­
ing pictures, where the various 
'' takes '' are seen at the end of each 
day's work, and the best chosen, to 
be used for making up the complete 
picture. Thus it may be that tele­
vision will produce not only an en­
tirely new technique for artistic pro­
duction, but also a new type of artist. 
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The Short-wave Beginner's Page 

The 
Pro;:rautUJe 

Value 
of an 

All-wave 
Receiver 

Many amateurs do not realise the amount of programmes 
available via short-waves, while ordinary broadcast 
listeners are frankly sceptical of anyone ever hearing 
anything other than morse with a short-wave receiver. 
Here are some details of just a few of the best world's 

programmes. 
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A LL-WAVE receivers, which made 
their d~but this year, have been 
intr0duced owir:g to the consistent 

demand !rem broadcast listeners. It is 
admitted that very few people realise 
just what i3 to be heard below wo 

This is the Grand Foyer of the Radio City Music Hall. Listen to the 
mammoth organ from here. 

metres, but many have visions of 
American and Australian programmes, 
to quote just one example, at all hours 
of the day. 

\Vhile this i~ in a way correct, many 
of our readers will be very disappointed 
if they hope to be able to obtain the 
same number of programmes via short 
waves and with the same ease as thev 
can normal medium-wave programme;. 
Although a modern short-wave receiver 
is no more difficult to tune than a family 
recei\·er, the only poitlt is that 
wh<:r<:>as a broadcast set will provide a 
programme of some sort or other for 24 
hours a day, a short-wave receiver is 
far more moody, and will only provide 
a programme if the right waveband is 
coupled with the correct time of day. 

200 Regular 
Programmes 

Over 200 stations in various parts of 
the world are transmitting regular pro­
grammes below roo metres, and the 
amate11r who knows how to handle his 
short-wave set can obtain a very high 
percentage of these programmes. The 
broadca"t listener and the would-be 
short-wave fan generally become disap­
pointed when he is not able to hear long­
distance stations at the first attempt. 

\\re ask .111 of th.Jse readers just for 
a little while to believe that these long­
distance programmes are obtainable. 
\Ve are going to endeavour to give a 

B 

wugh idea of what can be heard with 
almost any type of short-wave receiver 
provided everything is considered in its 
proper order. 

There is no need to go into the tech­
nicalities of the whys and wherefores of 
short-wave reception just to prove our 
point, but remember these few rules of 
thumb. Disregarding the local conti­
nental stations and concentrating more 
on programmes from the American con­
tinent, bear in mind that when both the 
transmitter and the receiver are in day­
ltght the wavelength used is bound to 
be a short one. \Vhen one or the other 
points are in darkness use an inter­
mediate wavelength, while when both of 
the points are in darkness actually the 
best time to listen, then use a fairly high 
wavelength of about so metres. 

Let us explai:1 more fullv these varia­
tiOns in wavelength. The lowest wave­
length commercial broadcaster is Pitts- ' 
burg, on 13.93 metres, which can only 
be heard on average apparatus during 
summer months when broad daylight 
covers both England and America, so 
that this station only transmits between 
1 and 3 p.m. The first station which is 
really heard with any degree of regu­
laritv is Bound-brook with a call sign of 
\V3XAL, which transmits on a wave­
length of 16.8; metres from 2 until 
3·5 p.m. and 8 until 9 p.m. Excellent 
programmes are really obtainable from 
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this static.n. During October, for exam­
ple, there is the official news reeler giv­
mg a summary of world news, several 
excellent danc~ bands, a relay of light 
opera and a Marimba band. 

The powerf•1l Philips station, Eind­
hoven, send out transmissions for their 
nationals in Dutch East Indies. These 
programmes are well worth hearing, 
and even the simplest receiver will 
Jring them in on Tuesday mornings 
fiom 9 to 12 a.m. and Wednesday after­
noons from 3 to 4 p.m. 

Zeesen World-wide 
Broadcasts 

Those who have heard Zeesen cannot 
help being intrigued by the way the 
(;ermans put over their world-wide 
broadcast. Special programmes are sent 
out for different continents. They 
inquire after your health, wonder if 
your receiver is working satisfactorily, 
and most sincerely hope that the 
programmes transmitted meet with 
approval. 

Colonial readers comment very enthu­
siastically on these ·programmes, and 
compare them with the rather dry way in 
which the normal broadcast programmes 
are put over. The most interesting 
time, or should we say the most con­
venient time, for the average person, is 
during the early evening. Unfortunately 
this coincides \Yith the period when 
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short-wave reception is not so good. Do 
not for a moment get the idea that the 
reception will be bad; just the reverse. 
But conditions will not be so good as 
experienced on r6 or so metres at the 
proper times. 

Stations which transmit in the even­
ing are Zeesen, Parede (Portugal), 
Lisbon, Moscow, Radio Colonial, in 
Paris, Wayne (New Jersey), Rome, 
Boston, \Vinnipeg, Caracas Venezuela, 
Madrid, Sydney, Philadelphia, J eloy in 
Norway, Rio, Havana Cuba, and 
numerous others. You will notice that 
all these stations during the evening use 
a wavelength of 24 and 34 metres, so it 
i.i not much use tuning on the bottom 
of the band or at the top end. 

The Fifty-
metre Band 

If you don't mind being up a little 
late, the most productive time with any 
short-wave set is after ro or r 1 p.m. 
The stations heard earlier in the evening 
will still be available, but on totally 
different wavelengths, so that most 
evenings the following stations will be 
on the air. Riobamba, Velencia 
Venezuela, Bound-brook, New Jersey, 
Santa Domingo, Parede, Lisbon, (Winni­
peg, Pittsburg, Wayne, New Jersey, 

Chicago, ] ohannesburg, Bowmanville, I 
Nairobi, Cincinnatti, all using wave­
lengths between 40 and so metres, most 
of them nearer so. That is just a very 
small selection of what will actually be 
on the air. 

\Vith the increasing congestion on 
short-wave bands :111 S. W. receiver can 
often be very useful to provide pro­
grammes from local stations. We have 
notic~d during the past few weeks that 
Rome, for example, broadc8sts complete 
operas from llw Sc.da Theatre in Milan, 
v1a their 25 metre transmitter, whereas 
only small sections from the opera are 
broadcast on medium waves. The same 
remarks apply to Berlin, who broadca5t 
through their short-wave transmitters at 
?:eesen. ,\s these programmes have a 
worlci-wide audience, they are infinitely 
better than their normal medium-wave 
programmes. 

Even assumwg that the S.\V. pro­
grammes are only equal to our own, 
there is a considerable interest in pick­
ing up a station two or three thousand 
~,iles away. On an ordinary broadcast 
set strong transmission means that the 
station is not very far away, while a 
weak one means that it is probably some 
distant European. With a short-wave 
set the sams remarks do not apply. It 

Pro;:raJDmes from 
By F. H. Beane South America 

C OLOMBIA is rapidly becoming 
famous for its number of active 
short-wave stations, many of 

which are well received in this country 
with simple gear. As in U.S.A. the 
authorities in Colombia have organised 
radio and divided the country into five 
districts. Every station uses the prefix 
HJ followed by the number of its dis­
trict, the letters AB and a final distin­
guishing letter. 

The first district provides the famous 
HJ r ABB, in Barranquilla, known as 
" La Voz de Barranquilla," which 
operates daily from 22.30 to 04.00 
B.S.T. 

This station frequently carries out 
tests with vV2XAF on Mondays just 
before midnight, when English is used. 
It may be identified by a 3-note gong 
and the call "Aqui estacion HJrABB, 
Bartranquilla, en Colombia, South 
America." 

In the same city a station on 49.65 
metres, HJrABG," Enisora Atlantico," 
is on the air daily from midnight to 
04.00 B. S. T. To facilitate identifica­
tion a four-note gong signal is used at 
fifteen-minute int.ervals together with 
the call " Enisora Atlantico." 

To the West, in Cartagena, there are 
two transmitters: one HJ 1ABE and the 
other HJrABD. The former is on 
49.05 metres with a power of r so watts 
and can be heard from 01.30 to 03.00 
B.S. T. daily. 

HJrABD, using the title "Ondas de 
la Heroica," transmits daily from 
01.30 to 03.00 B.S. T., on a wavelength 
of 4 r. 2 metres, with the low power of 
s(J watts. Though subject to ml.l.Lh in­
terference from the 40-metre amateur 
band this station has been well received 
in England with a 3-valve receiver. Re­
ports sent to '' On <:I as de la Heroica " 
at Box 252 are verified by a neat QSL 
card, which is well worth getting. 

HJ2ABA, located at Tunja, operates 
on 48.6 metres from oi.oo to 04.00 
B.S. T., using the call " Ec.as de 
Boyaca." 

HJ2ABC, "La Voz de Cucuta," on 
50.9 metres, has a daily schedule from 
midnight to 03.30 B.S.T., and is owned 
by P. Sanchez, C., but situated in 
Cucuta. 

Further south in the third district are 
several transmitters, the principal being 
HJ3ABH, HJ3ABD and HJ3ABF. 
HJ3ABD, "La Voz de la Victor," veri­
fies with a very nice QSL card upon 
which the power is given as 250 watts, 
and wavelength as 49·9 metres, al­
though actually they use a wavelength 
of 50.3 metres, close to the dial reading 
cf HVJ. The schedule is from 01.00 
to 04.00 B.S.T. daily. HJ3ABD (40.5 
metres) can easily be identified by its 
frequent reference' to " qolombia 
Broadcasting," and sometimes by its 
use of cuckoo calls. Hours of trans­
rr:ission are from about or.oo to 05.00 
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is quite difficult to receive the short­
wave Da ventry stations, whereas the 
\Vest Coast Americans come in at ·:ery 
good strength. 

Reception at 
5,000 Miles 

This p0int can never actually be 
realised by newcomers to short-waves, 
but it must be taken for granted that 
distance :nean<; absolutely nothing and 
it: is simpler to receive stations over 
5,ooo miles away on a short-wave set 
than it is to hear some of the smaller 
continental stations on medium \\·aves. 
If at first results seem poor it is proba­
bly only due to lack of experience. Get 
into the habit of switching on the short­
wave sectiOn of your receiver at all odd 
times of the day, making a note of 
whether or not stations can be heard. 
After a time a whole heap of valuable 
data will be obtained so that the exact 
times ·will be known when stations can 
be hea1d. A short-\Yave receiver is a 
continual source of interest, for, unlike 
'he broadcast set, one never knows from 
where the: next programme will come. 

Always bear in mind that there are 200 
station~ [,roadcaoting regularly, and a 
good percentage of these can be received 
on quite a simple apparatus. 

B.S.T., and the address, Alford's Radio 
Service, Box 509 Bogota. 

Station HJ 3ABE on 48.62 metres, 
known as " La Voz de Bogota," relays 
medium-\Yave HJV\BE from midnight 
to 05.oo B.S.T. 

The fourth district which provides 
many of the strongest Colombian sig­
nah: heard in this country, includes 
HJ4ABB, HJ4ABL, HJ4ABE and the 
new HJ 4ABA. Many readers are pro b­
ably familiar with HJ 4ABB, " Radio 
Manizales," which normally operates 
in the 40-metre amateur band from about 
22.00 to or.oo B.S. T. irregularly. Re­
cently, however, they are said to have 
deserted their 42-metre channel for one 
in the 49-metre band. 

This station, which is comparatively 
high-powered (500 watts) is situated 
at P.O. Box 175, in Manizales, and an­
nounces as " Radio Manizales." 
HJ4ABL, ''La Voz de Accidente," is 
also located in Manizales and usuallv 
operates on about 49· I 5 metres fro~ 
23.30 to or .30 B.S. T. daily and until 
05.30 B.S. T. on Sundays. 

The latest addition to the fourth 
district is the new HJ 4ABA, also in 
Medellin. Unlike the majority of the 
Colombians, however, it is not in the 
49-metre band, but on 25.62 metres, just 
above FYA. 

It may be heard from 00.30 to 04.30 
B. S. T. usually working with amateur 
phone stations in the U.S.A. Though 
they use only roo watts power, HJ4ABA 
i.'i frequently heard in England. 

The chief station in the fifth district 
is HJsABD, "La Poz del Valle," in 
the city of Cali. 
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The Be;:inner's 

All-waver 
for World listenin;: 

l Uoil 
Double Valve 

2 Stages 

Wave Bands, 'IG-2000 
Metres 

Single dial control and a wavelength calibrated switcb are but two ~f tbe 
important features. 

Battery Operated 

Now that all-wave coils are available, there is no reason why constructors should not build a}l-wave receivers. 
This is the first of a series of sets we have designed. 

N
EWCOMERS to short-"·aves do 
not appear to like the idea of 
having a receiver that will not 

tune above 100 metres. It seems that 
II'OSt constructors do like to be able to 
tune in Luxembourg and other stations 
of a similar type ''"hen conditions on 
short-waves are not too good. 

Of course, although it is a simple 
matter to hook up another receiver, 
this is usually far too much trouble, par­
ticularly when a common aerial, loud­
speaker and power supply have to be 
used. 

until just recently, only the know­
ledgeable experimenter could build a 
multi-wave receiver, for it meant home­
constructed coils. Fortunately, that 
problem has now been overcome by the 
introduction of commercially-built all­
wave coils of an efficient type. \Ve 
have in mind the new Bulgin C53 unit 
which, although it is designed for use 
in super-het circuits, can be modified 
for use as a conventional tuner with 
Reinertz reaction. 

16 Metres and 
Medium and Long Waves 

As the beginner generally starts off 
with a one-valve set, we have antici­
pated his requirements and designed a 
1eceiver which tunes from 16 metres on 
short-waves and includes in addition 
the mediurn- and long-wave bands. So 
as to give maximum amplification and 
volume, we have used a two-in-one 
valve-a Marconi-Osram B21-which 
combines the functions of a detector 
valve and low-frequency amplifier. 

Consequently the receiver, although 
it is really supposed to be a one-valver, 
works a loud-speaker quite nicely on a 
fair number of stations. This is a 

great advantage, for several British 
stations in addition to half a dozen Con­
tinentals can always be heard at loud­
speaker strength, while it is quite a 
simple matter to plug in headphones 
for short-wave listening. 

The seasoned short-wave man or the 
transmitter will probably consider it 
beneath his dignity to build such a 
simple receiver, but this little set has 
many points in its favour. It can be 
used to check conditions on the vari­
ous wave-bands without coil-changing, 
while a quick change over from band 
to band can be made with the minimum 

12 STAR FEATURES 

One double valve 
Two stages-detector and amplifier. 
Four wavebands 16-33, 27-110, 200-

570, 1200-2200 metres. 
Five-continent reception. 
Loud-speaker volume. 
Three S. W. amateur bands. 
Five S.W. commercial bands. 
One coil for all wavelengths. 
Calibrated wavechange switch. 
Simple construction. 
Easy short-wave tuning. 
Small H.T. battery. 

of trouble. Also it is ideal as a phone 
monitor for a good gauge of quality 
can be obtained, while as it is battery­
operated no modulation hum is intro­
duced. 

Actually the circuit is quite conven­
tional, merely a leaky grid triode de­
tector, R. C. coupled to another triode 
L. F. amplifier. In practice there are 
se'.•era I points which do not at first 
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meet the eye. The coil consists of 
seven distinct winclings, four in the 
grid section and three for reaction. To 
obtain the correct wave-band coverage, 
a .ooos mfd. taning condenser must be 
used. We consider that this would 
make short-wave tuning difficult, so we 
have used a .00025 mfd. condenser with 
a .oo02 5 rafd. parallel condenser. The 
irlea of this is that the main tuning con­
denser can be used on short-waves, 
"·hile thl" additional capacity can be 
switched into circuit should the tuning 
rang-e not be quite sufficient. 

In practice with the .ooo2 5 mfd. tun­
ing condenser the wavelengths are 16-
33, 27-85, 200-440 and t,2oo-I,750 metres. 
\Vith the additionai capacity in circuit 
the second short-wave band can be in­
creased to 110 metres, medium waves 
to 570 metres and long waves to well 
over 2,ooo metres, all very satisfactory. 

The H. F. choke, normally in the 
anode circuit of the detector presented 
a little difficulty for we could not find 
one without certain peaks unless the 
price was fairly high. However, a 
simple solution presented itself, for a 
w,ooo-ohm resistance proved entirely 
satisfactory. 

Cheap and 
Simple Construction 

Again, to save expense, we have 
omitted the conventional low-frequency 
transformer and simply R.C. coupled 
the detector to the power valve. This 
gives quite a reasonable gain, or rather 
quite sufficient for our needs. Another 
feature is automatic bias for the power 
valve so eliminating the bias battery. 
This enables the number of leads to be 
cut down to four, two for the high­
tension and two for low-tension so the 
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····· ······ 1 the centre of the back lip of the chas-
r-----rNW~-../\1\11./'-<r----<l sis for the four battery wires. 

There is not anv need to mention the 
method of wiring for it is quite straight­
forward, hut it is necessary to use a 

, soldering iron as in addition to many 
of the components having wired ends, 
we do feel that soldered connections are 

, a distinct advantage on short waves. 

~ooozs 

25,000 
.n. _,HT+ 

ll!OV. 

For headphone operation, 75 volts 
If. T. will be ample, but to obtain maxi­
mum amplification and good loud­
speaker quality on medium waves, use 
r zo volts. The anode to earth by-pass 
condenser, which is pre-set, should be 

! adjusted to give smooth reaction, ''"hile 
the pre-set condenser in series "·ith the 
aerial should be adjusted to give level 
oscillation on the short-wave bands and 
sufficient selectivity on broadcast bands. 

Although onfy one valve it is a complete two valve receiver, with detfctor and low-frequency amplift"r. 

For an aerial anything bet"·een 35 
and ;o feet will be ample. But it 
should he erected so that the lead-in 
wire is well away from any surrounding 
objects and is quite taut, otherwise the 
short-"·ave stations will be inclined to 
fade. 

receiver can be coupled up in a very 
5hort space of time. 

At the back of the chassis, four Clix 
insulated sockets must be mounted, t"·o 

Construction should not present any 
difficulties. The all-wave coil, which 
is in two sections mounted on one base, 
is provided with numbered tags, while 
the switching consists of two rotary 
switches on one spindle. On the top 
of the chassis are mounted the coil 
unit, aerial series condenser, anode to 
earth by-pass condenser, the H.F. 
choke in the phone lead and seven-pin 
valve holder. On the panel are 
mounted the tuning condenser, rotary 
wave-change switch, reaction conden­
ser, on-off switch and a switch to bring 
into circuit the additional tuning capa­
city. \Vhen constructing the receiver 
make a special point of completely 
finishing the assembly and wiring with 
the exception of the two type so con­
densers. These must be put in last of 

LIST OF COMPONENTS 

all. -

CHASSIS AND PANEL. 
x-special aluminium to specification (Pcto-Scott). 
CHOKE-HIGH FREQUENCY. 
r-S.W. screened type 982 (Eddystone). 
COIL UNIT. 
r-special all-wave type C53 (Bulgin). 
CONDENSERS FIXED. 
2-2-mfd. type so (T.C.C.). 
r-.or-mfd. type M (T.C.C.). 
1-.ooor-m!d. type M (T.C C) 
I- ooozs-mfd. type M (T.C.C.) 
2-.oor-mfd. type M (T.C.C.) 
CONDENSERS, VARIABLE. 
r-.ooo25 type Midget (].B.) 
r-.ooozs-m!d. type C (Polar). 
2-.ooor-mfd. type preset (].B.). 
HOLDER, VALVE. 
r-7-pin chassis type without terminals (C!ix). 
PLUGS, TERMINALS, ETC. 
4-insulated sockets No. II (Clix). 

are for the loud-speaker or headphones, ! 

the remaining two for aerial and earth. 
Do not forget to drill a large hole in 

z-Spade terminals No. z marked L.T. pos. L.T. 
neg. (Clix). 

z-Wander plugs No. 14 marked H.T. pos., H.T. 
neg. (Clix). 

RESISTANCES FIXED. 
1-25,ooo ohm type I watt (Erie). 
I-7s,ooo ohm type I watt (Erie). 
I-IO,OOO ohm type I watt (Erie). 
r-soo,ooo ohm type r watt (Erie). 
1-2 meg-ohm type I watt (Erie). 
1-r,ooo ohm type r watt (Erie). 
SUNDRIES. 
r----coil quickwire (Bulgin). 
24 6 B. A. nuts, bolts and washers ( Peto-Scott). 
SWITCH. 
r-rotary type Sr22 (Bulgin) 
2-S8o (Bulgin). 
VALVE. 
r-Bzr (Marconi-Osrarn). 
LOUD-SPEAKER. 
1-type Stentorian Baby (W.B.). 

This receiver will bring in pro­
grammes on the comm~rcial r6, rg, 25, 
31 and 49 metre bands from :\merica, 

Construction is simple, but do not mount the 2-mjd. condensers until wiring 
is almost completed. 

Baseboard layout is t•ery symmetrical and easy to wire. 
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Europe and Australia on 
a 31 -metre band, while 
rtmateurs crowd the zo, 
40 and So-metre bands. 

j\Ve feel this receiver 
1Yill be ideal for the be­
ginner who \Yants a o,im­
ple set to gain experience 
of short-wave listening 
and to hear some of the 
;1umerous short-\Yave 
amateur stations \Yhich 
are radiating almost con­
tinuously. 

This .tJhotngraph g'z1es a l'ery good idea ~f t~e general appearance 
of the receiz,er. 

A full-scale wiring 

blue-print, showing 

point to point wiring 

of this set can be ob­

tained from the Blue­

p r i n t Department, 

"Television and Short­

wave World," 38, 

Chancery Lane, Lon­

don, W.C.2. Price Is. 

ANTI-TELEVISION 
By Richard O'Connor PROPAGANDA 

Mr. O'Connor is a well-known newspaper man of New 
York City and is at present in this country on holiday. 

0 i\' reading the pamphlet based 
upon statements made to the 
Press by the R.M.A. in a series 

of conferences at which delegates 
from the Council met editorial execu­
tives of all the leading London and 
provincial papers one is led to think 
that the P.M.G.'s Committee has 
erred in all respects. 

At the outset the pamphlet states : 
" At the transmitting· end expensive 
ultra-short wave gear has to be 
erected, tested and got working on a 
new technique." This is admitted, 
but how does it affect the public? The 
technical staff of the transmitting 
firms have proved themselves capable 
of doing their job. 

World~wide 
Interest 

\Vhilst on this point it is well to 
remember that applications for ap­
paratus and inquiries concerning con­
ditions from all over the Empire, es­
pecially Australia and from every 
European country have been received 
by firms interested in the manufac­
ture of both transmitting and re­
ceiving sets. 

The pamphlet goes on to state that 

the proposed programme will be 
avai!able for a limited area. Granted, 
but \\·hen \vireless first started the 
area covered by the station was ap­
proximately 30 miles, and yet to-day 
it is possible to hold 2-way wireless 
telephonic conversation with Africa 
by simply lifting up the receiver of a 
telephone! \Ve can look for the 
same progress in television. 

It is difficult to understand the 
allegation of the R.M.A. that the 
television receiver will probably use 
up to 25 valves. It will be of inter­
est to know what basis the Associa­
tion has for this statement, when the 
experts of to-day find it only neces­
sary to have a considerably smaller 
number of valves. It is not unrea­
sonable to expect that as time ad­
yances the number of valves will be 
reduced, and not increased. And it 
is difficult to understand the Associa­
tion's statement that the number of 
Yalves in a television set has any de­
finite bearing on its cost. 

The statement continues " The ap­
proximate price of a television set is 
betl\·een £6o and £7o, as stated in 
the Television Committee's Report." 
How does this coincide with the pub-
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A B.B.C. Day in Parliament 
\Ve are given to understand that 

the Ullswater Committee, which is 
abot!t to report on the B.B.C.'s char­
ter, will recommend that one day in 
each year be sEt aside in Parliament 
for a debate on broadcasting. If the 
recommendation is accepted it fol­
lm\·s that some member of the Gov­
ernment will have to assume respon­
-;ibility for the B. B. C. \Ve welcome 
the suggestion and believe that if 
such a debate had taken place in 
quite recent months some of the 
delay in the establishment of a tele­
visi~n service would most certainly 
have been obviated. 

Progress at Alexandra Palace 
The mast to be erected on the 

South West Tower at Alexandra 
Palace is being designed to support 
two aerials, one for vision and one 
tor sound. 

AS AN AMERICAN 
SEES IT 

lie statement made by manufacturers 
of television receivers that the price 
will be approximately £3o to £35? 

" There is at present no large com­
mercial manufacture of cathode-ray 
tubes, and supplies must therefore be 
limited for some time." A state­
ment like this, from an Association of 
the R.M.A. 's standing is difficult to 
understand. It is admitted that 
there is not at present any large­
scale commercial manufacture of the 
tubes, but I have been informed, offi­
cially, by two manufacturers in this 
country that they will be in a position 
to supply the market in November. 
Surely the R.M.A. does not expect 
any manufacturer to produce an 
article for which there is no public 
demand? 

The R.M.A. or any other group of 
interested parties cannot stop pro­
gress and their eft"orts in trying to 
muzzle the Press and issuing mis­
leading propaganda will be of little 
avail. 

c\s an objection to television the 
Association states that the televiewer 
will have to sit in a semi-darkened 
room and concentrate his vision for 
two hours. This is not an unreason­
able way to be entertained. Cinema 
goers find a considerable amount of 
entertainment doing this very thing. 
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TransJUittin;;- Cor the A10ateur 
Many amateurs who perhaps have A.A. licences or are B.R.S. listeners will be interested in this article, a 
first of a series on the construction of simple transmitting apparatus. We want to stress most definitely that 

no experiments of any kind must be carried out without a permit from the G.P.O. 

T
O transmit messages over quite 
long distances is not as difficult as 
one might at first imagine, and, 

providing the correct circuit is used, the 
expense need not be too prohibitive. 
Valve makers are now introducing 
transmitting valves of low power types 
which amateurs can use to advantage. 
A ::-valve transmitter can be built quite 
easily to give ·alm0st world-wide range 
on CW \Nithout having to build high-

anode of the oscillator which is capacity­
coupled on to the grid of the Det-8 pen­
tode operating as a neutralised power 
amplifier. Assuming that the trans­
n:itter is for operation on the 40-metre 
band a crystal should be obtained that 
will oscillate within the alloted amateur 
band. In such circumstances the cathode 
of the A.C. Pen. can be joined to earth, 
so short-circuiting the cathode-tu.ned 
circuit. The anode of the A. C. Pen. is 

This simple arrangement can be operated on any wavehand with either an elevated or artificial aerial. 

voltage power packs with the accom­
panying expen;,ive components. 

We have in mind the new Marconi­
Osram valve Det-8, which is actually 
the standard PT25 hardened up and 
modified for transmitting purposes. 
This v~lvP, with a maximum anode dis­
sipation of 2 5 watts, is the nearest Eng­
lish valve to the American pentodes we 
have so far tried. 

Simple 
Circuit 

A suggested circuit for the be­
ginner is shown in Fig. 1. It is quite 
straightforward, inasmuch as an I.D.H. 
pentode is used as the crystal oscillator. 
The crystal, which should be ground to 
the required frequency, is in the grid­
cathode circuit, while the valve obtains 
bias automatically by means of grid 
current across a 10,ooo ohms resistance. 
In the cathode of the CO is a tuned cir­
cuit which consists of a coil parallel 
tuned by a .oooi standard condenser 
tuned to the frequency required. 

A similar tuned circuit is in the 

then tuned to 40 metres as is the anode 
coil in the Det-8 circuit. 

The apparatus can be used on 20 
metres by using a 40-metre crystal, a 
40-metre tuned cathode circuit, a 20-
metre oscillator anode circuit and a :w­
metre Det-8 anode circuit. Some 
amateurs reverse this procedure and 
have a 2o-met;·e tuned cathode circuit 
as we 11 as a 20-metre C. 0. anode circuit. 
This is a matter for experiment. 

Bv using suppressor grid modulation 
there is no need for a large speech am­
plifier and modulator. I watt of audio 
in the grid of the Det-8 will provide 100 
per cent. modulation of a 20-watt car­
rier, so that a 10-watt carrier will proba­
bly be modulated from the output 
of any of the larger battery-operated 
pentodes. There is little we need say 
about the construction of the trans­
witter, for, owing to the low voltage 
used all of the components are of the 
standard broadca:;t type. The H.F. 
choke marked HFC2 can be wound on 
!-inch diameter glass test tubes and con­
sist of approximately 200 turns 26-gauge 
enamel copper wire wound solenoid 
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fashion in three sections. Chokes marked 
HFC I are standard short-wave chokes, 
preferably of the screened variety. 

Although a certain amount of bias is 
obtained automaticallv for the Det-8 
auxiliary battery bias ;s recommended. 

In normal circumstances as the valve 
is biased back to twice cut-off value 
a fairly high voltage will be required. 
During our experiments we used an 
additional 7o-volt bias in this circuit. If 
the transmitter is used \\·ith an artificial 
aerial ronsJ5tillg of resistance, in­
ductance and capacity the radiation 
meter will read about ·7 to .8 of an amp 
RF, but if coupled to a conventional 
66 ft. zepp the current in each feeder 
averages .4a. RF. High tension can be 
obtained from a small 3oo-volt power 
pack, while two filament windings are 
suggested, one giving 4 volts Ia. for the 
crystal oscillator and the other giving 
4 volts n. for the P.A. We will give 
operating details and suggested circuit 
for a modulator in the next issue, but 
in the interim any amateurs requiring 
information on this Det-S should write 
to us for it. We have no doubt that the 
Dct-8 valve will prove very popular in 
low power transmitters in view of its 
many virtues, while next year's field day 
will probably find a lot of them in 
general use. 

A variation on the C.O. circuit is 
shown in Fig. 2 where a type-59 pentode 
is used as a crystal oscillator. Provid­
ing the amateur has some efficient means 
of frequency measurement, this circuit 

Providing a master wave meter is available this 
electron coupled circuit is wry useful. The valve is 

of American design. 

has much in its favour. The cathode 
return is made through a tap on 
the grid coil, and, in actual prac­
tice. the frequency stability of this 
arrangement is of a very high 
order. In addition to the fact that no 
crystal is required the operator is able 
to vary the frequency of the transmitter 
so as to move out of the way of QRM 
if the occasion arises 
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Addis~ Ababa 

L 
ISTENERS on 38 metres can 
hear a Post Office station test­
ing from Addis-Ababa at the 

time of writing, a sta~ion that can 
well be heard with the all-wave re­
ceiver described in this issue. 

The Third Layer 
\Ve have the Heaviside and the 

Appleton layers and technicians are 
now disposed to think that there is 
still another. They base their con­
ception on the consistent \vay in 
which the German 7-metre television 
transmissions are heard in New York. 

By THE LOOKER 

fore. This, however, is not the 
case. A special studio for the pur­
pose is now being built at the 
Alexandra Palace and will be in ad­
vance of anything hitherto attempted. 
\Ve assume that the open-air possi­
bilities of the Palace will not be over­
looked in providing the television 
programme. 

Interference 
The Post Office engineers are more 

and more alive to the fact that the 
increased sale of domestic electrical 
appliances such as refrigerators, 
vacuum cleaners, etc., \vill make their 

NEW TELEVISION SERVICE 
WHEN IT WILL START 

The Virtuous 
Visor 

''I have visors for you all,'' Shakes-
peare proclaims, "a vir-
tuous visor." Old-stvle or new-
style? Pre-Septembe; 15 or post­
January 1936, 1937 or 1938? From 
the request elsewhere in his writings, 
·' Show me the chink to blink through 
with mine eye," we gather that 
Shakespeare had in mind a type of 
televisor now completely out-of-date 
even though it did '' amaze in­
deed the very faculties of eyes and 
ears.'' 

What Radiolympia 
Missed 

The 
American 

Angle 

The European situation 
is revi~wed bv Lowell 
Thomas, an -American 
journalist, in a special 
news bulletin sent out 
from Pittsburg on 25 
metres at II.Io p.m. each 
evening. Listen to him 
and see how the world 
looks at us. 

We understand that the Baird and E.M.I. companies have 
received from the B.B.C. definite contracts under which they 
will each supply a transmitter for Alexandra Palace, London, 
N., the complete plant to be ready in each case for erection 
early next January. The authorities will not say when trans­
missions will begin, but we have every reason to believe that 

Two or three years 
ago, the production 
month by month of new 
components and the in­
troduction of new cir­
cuits kept the wireless 
public alive, and the 
visitor at the Radio Exhi­
bition was a man of keen, 
inquiring mind, with 

A HIGH-DEFINITION EXPERIMENTAL 
TELEVISION SERVICE WILL BE IN 

OPERATION BY THE FIRST WEEK 
OF NEXT MARCH. scores of questions to ask 

and a curiositv that was 
quite insatiabl~. This 

A Popular Demonstration ,_ 
Congratulations to Bentalls, the 

Kings ton-on-Thames store, for stag­
ing a :nost attractive demonstration 
of television under the care of our old 
contributor, Mr. J. H. ~eyner (see 
another page of this issue). A home­
movie film and some other film pic­
tures are being transmitted by line 
and an independent witness assures 
us that the quality is very good in­
deed. 

The New Television Studio 
There is an idea that although 

t·ransmission of the high-definition 
television will take place from Alexan­
dra Palace, the south wing of which 
has been leased for television for the 
period of 21 years, the actual studio 
" ill be at Broadcasting House as be-

job of cutting out interference to 
radio much more difficult. They are 
suggesting legislation governing the 
manufacture of all apparatus which, 
in operation, is likely to interfere with 
radio. Interference makes a curious 
mess of a television picture. 

Skin Trouble 
High-frequency waves affect the 

skin and cause trouble. Waves of 
2t metres and under should be treated 
with particular care even though the 
apparatus is quite simple 

No Speaker 
" Was your visor made without a 

tongue " is Shakespeare's way (in 
Love's Labour Lost) of asking 
whether somebody's television re­
ceiver was adapted for sound recep­
tion. 
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year, ninety per cent. of the visitors 
found little to attract them except the 
B.B.C. Variety Concert, which they 
attended in their thousands. The 
Exhibition evidently needed some­
thing. What was it? 

Berlin Had It 
Whatever London missed the Ex~ 

hibition at Berlin had it. The attend­
ance was enormous, remarkable in­
terest being taken in the television 
exhibits and demonstrations. Unfor­
tunately, the even course of the Exhi­
bition was upset by a fire which 
destroyed two of the halls-not the 
one containing the television exhibits 
-and utterly destroyed the short­
wave transmitting plant. The real 
difference from the public's point of 
view between the two shows was just 
this: There was television at the 
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M ORE SCANNINGS 

Berlin show ; 
Olympia. 

there was none 

Radio Trade's Attitude 

at sation of the 30-line transmissions and 
to suggest that the present apparatus 
should be transferred to Midland Re­
gional station. The value of these 
transmissions for experimental pur­
poses and the desirability of allowing 
people living in the north to obtain 
an insight into television was 
:;tressed. 

The radio manufacturers, accord­
ing to the press, are full of work, 
their factories are being extended, 
their men working overtime. We 
must admit that their lack of enthu­
siasm for television comes from a fear 
that a television service will seriously 
interfere with the sale of their sets. 
So '' mum '' is their favourite word; 
they have nothing to say about tele­
vision; didn't allow any television ap­
paratus to be shown at their National 
Exhibition; and they give every 
excuse for supposing that behind the 
scenes they have done their best to 
put the brake on. At a meeting of 
the Essex and East London Branch 
of the vVireless Retailers' Associa­
tion, the chairman, Mr. L. Wilde, 
said thctt he did not think that the 
threat of television was interfering 
with dealers' sales. He had never 
yet spoken to anybody who could 
bring him proof that he had lost a 
sale because of television. 

Canute 
Nothing can stop progress. No 

ban by manufacturers can come be­
tween the people and an immense de­
velopment for which the people have 
been waiting for years. It is the 
story of our old friend, King Canute, 
over again. Nobody can stop tele­
vision coming. The most anybody 
can do is to delay it, and then only 
for a short time. Instead of delaying 
it, the radio manufacturers should be 
encouraging it and preparing the way. 

Poor Old 30-line 
Why did the 30-line transmission 

stop on September I I? Television 
workers everywhere have been disap­
pointed that the service should not 
have been continued until the new 
high-definition service is ready to 
start. We fail to see \vhat advantage 
there can be in leaving the public 
without a television programme of 
any kind for the remainder of the 
year. Lydia Sokolova, the well­
known dancer, was the last artist to 
figure in the 30-line regime. 

A Formal Protest 
The Council of the Television 

Society at a meeting held on Septem­
ber 9 decided to make a formal pro­
test to the B.B.C. regarding the ces-

Television Questions and 
Answers 

The Radio Manufacturers' Associa­
tion have issued to the radio trade a 
pamphlet containing questions and 
answers on the subject of television. A 
wireless trade paper says that any 
public issue of the pamphlet ''would 
only serve to re-awaken interest 
which, fortunately, seems now to have 
died down." It speaks of renewed 
interest as possibly causing "another 
television scare." It is very difficult 
to understand the radio trade in this 
matter. Surely, the Television Com­
mittee was not promoting a "scare" 
when in its Report it stated definitely 
that high-definition television has 
reached such a standard as to justify 
steps being taken to establish a pub­
lic television service. Neither was 
the Government when it appointed the 
Advisory Committee to be responsible 
for all the preliminaries in bringing a 
television service into being. 

Electronic Scanning 
Many television engineers believe 

that the plant now being built for the 
Alexandra Palace may possibly be 
out-of-date by the Spring of I937, by 
"·hich time the electronic methods of 
scanning will have demonstrated be­
yond question their superiority over 
existing methods. 

The Committee's Function 
Technically, the Advisory Commit­

tee's duties are limited to advising on 
such matters as specification of plant, 
location of the sites of transmitters, 
number of programme hours per day, 
the establishment of the essentially 
technical data such as number of lines 
per picture, number of pictures trans­
mitted per second, etc., etc., any 
patent difficulties that may arise, and 
any problems in connection with the 
proposed service which may be re­
ferred to it by the Post Office or the 
B.B.C. In practice, it is adhering 
closely to the above definition of its 
duties. In any question affecting 
rival interests, firstly the B.B.C. and, 
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secondly, the Post Office, try to effect 
a settlement, failing which the Com­
mittee is called upon to act as referee 
or chairman. Unfortunately, as it 
seems to us, there is nobody to tell 
the Television Committee to get on 
with the job when somebody or other 
has succeeded in giving occasion for 
delay. 

Price of Television Sets 
It is expected, if all goes '"ell, that 

the prices of television sets will see a 
25 per cent. reduction next year and 
within two or three years will be rea­
sonably competitive" with those of 
ordinary broadcast receivers. It will 
need the large-scale manufacture of 
cathode-ray tubes to make a big 
alteration in price. At the moment, 
the 8 in. >- q in. tube is likely to cost 
about £w. 

Double Scanning 
\ Ve need to. remind ourselves that 

Baird was using a double-scanning 
system as far back as I925, although 
evidently, in the years that imme­
diately followed, Baird was bv no 
means certain that the method. had 
advantages. We are inclined to 
think that the matter will not be 
settled until the experimental service 
has been in operation for some time. 
While it undoubtedly reduces 
" flicker," it introduces a new 
trouble, '' shimmer,'' which, speak­
ing in very general terms, is caused 
by the alternate lines of the picture 
being, as it were " dropped in," in­
stead of the picture being built up in 
orderly fashion line after line. 

America 
America has no television service 

yet, but during the last ten years 
fortunes have been spent in television 
research and there are some fine ex­
perimental pictures to be seen there. 

240 and 405 
It was at first thought that consi­

derable difficulty would be occasioned 
by the Advisory Committee's decision 
to allow of the Baird and E.M.I. 
transmissions being at 240 and 405 
lines per picture respectively. An offi­
cial test recently carried out, we 
understand, demonstrated that re­
ceivers can readily accommodate the 
two different definitions, but there is 
still the fact that the necessity of pro­
viding for two definitions must lead 
to undesirable complexity. Had both 
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transmissions been on thr same defi­
nition, a set could be manufactured to 
" stay put "; its controls could be re­
duced to the minimum-just a matter 
of providing for altered brilliancy and 
so forth-whereas with the two defi­
nitions the set must have at least two 
extra control knobs. 

Another Outline 
The practical guide to television, 

which is one of the chief features of 
this issue, is actually an up-to-date 
outline of television as we shall see it 
in a few months' time. The subject 
is attacked from a fresh angle. 

Short~ wave Programme Value 
Short-wave listeners intent on pro­

grame value are turning to all-wave 
sets. Component manufacturers are 
closely watching this tendency and 
we ourseiYes, in the easily-built all­
waver for world listening described 
in this issue, are taking advantage of 
new components which the trade has 
had the enterprise to produce. Both 
coil and double valve are special. 

The Final Programme 
I missed Eustace Robb during the 

final programme. The producer 
was taking his first real holiday in 
three years and the transmission was 
in the care of Mr. D. R. Campbell 
and Miss Peacock. Jean Bartlett, 
who before marriage used to act 
as assistant producer, was present 
with her husband, Mr. Bridgewater, 
and other engineers had brought 
their w·ives as guests to watch the 
demise of the :1o-line programmes. 

Ten minutes before the curtain, 
when the artists were already in cos­
tume and make up waiting for their 
cue, the telephone bell rang. It was 
Eustace Robb calling from Lausanne 
to wish the party luck. No other 
touch was needed, and guests were 
visibly affected as the announcer read 
"Some of us who have followed the 
television programmes for the past 
three vears will feel somewhat sad 
that ..;e are looking· at the last pro­
gramme on 30-line television to-night. 
We present a programme of some of 
the valiant little band of artists who 
have helped to popularise the new 
art, which is full of such fascination 
and scope.'' 

Television has always attracted 
first-class talent to the studio, and a 
distinguished company had assem­
bled for the last transmission. 

Cyril Smith, classical accompanist 
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AND MORE 

since the earliest days of television, 
opened with a pian~ solo. Then 
Morgan Davies appeared in a slashed 
doublet costume to sing an operatic 
aria. He was followed by Algeranoff 
in a Japanese dance with some strik­
ing lighting effects. Daisy Kennedy 
rlayed violin solos in a semi-distant 
shot and Olive Groves, who always 
makes a most attractive picture, 
g-:we some English songs. 

It fell to Lvdia Sokolova to end the 
programme.· The great ballerina had 
flung herself to the floor in a climax 
to the Bacchanale when the light of 
the scanner was dimmed for the last 
time. 

" And that, ladies and gentlemen, 
is the end of the last television pro­
gramme on thirty lines, so may we 
say Good-bye." It was the an­
nouncer speaking in even tones. 

Sokolova was assisted to her feet ; 
the first phase of the new service was 
over; and we departed for a toast to 
the future. 

Working Overtime 
The Italian short-wave station in 

Rome on 25 metres is working over­
time during the evening, transmitting 
in several languages comments on the 
Abyssinian affair. 

The 30~line Gear 
Engineers started to dismantle the 

television gear in Portland Place as 
soon as the last programme ended 
and it was a depressing task to re­
move piece by piE·ce the apparatus 
which they had so recently assem­
bled. 

vVithin a few days the control 
room and dressing rooms will be in 
use as offices and only the studio will 
remain as artists knew it. 

The vision equipment, it is under­
stood, will be offered to the South 
Kensington Museum where it is ex­
pected that a permanent home will 
be found for it. Microphones and 
amplifiers for sound remain and the 
studio, which has excellent acoustics, 
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will be used for rehearsals and occa­
sional transmission of ordinary broad­
cast programmes. The new offices 
will accommodate additional tele­
vision staff, so a link with the past 
is maintained. 

A Problem in High~definition 
Production 

Technically it will be a simple mat­
ter to maintain a balance between the 
two high-definition systems on trial 
at the A.lexandra Palace. As the ap­
paratus of the Baird and E.M.I. com­
panies will be used independently 
each will have an equal chance. 

Programmatically the task will be 
more delicate as the looker is bound 
to be influenced bv the artistic merit 
of the respective programmes. 

At first films are certain to occupy 
most of the transmission time and it 
would be wise to insist on an equal 
proportion of film to actuality in the 
programmes of each system. It 
should be possible to arrange pro­
grammes over a period so that films 
having roughly the same appeal are 
broadcast by each system. In the 
case of live material it will be more 
difficult, but the B.B.C. can be trusted 
to be scrupulously fair. 

Consider, for example, a big sport­
ing event. vVhich system will be 
chosen to televise the Derby next 
year? There will be many knotty 
problems such as this. 

Out·;ide events will test the relative 
merits of the electric eye of E.M.I. 
and Baird's electron camera. Lookers 
are bound to compare results and it 
will be important that they should 
base their judgment on events of 
equal interest and suitability for 
transmission. 

Overseas Interest 
The B.B.C. is already being asked 

bv listeners overseas whether an Em­
pire television service will be pro­
vided. There are no plans. Signals 
will not travel far enough on the 
ultra-short waves. 

Broadcasters in the Dominions are 
\Yatching developments in this coun­
try. Keen as thev may be to start 
a· service the cost· is p~ohibitive and 
there are signs that they are ready 
tc let Britain show the way. Den­
mark, the country with the highest 
percentage of listeners to population, 
is watching us too. The B.B.C. 
should prepare for visitors when the 

new London station is working. 
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Measnrin~r the Power Output 
By s. K. Lewer-G6U of an Oscillator 

E
YEX if it is not directlv useful, 

it is often interesting to ·know the 
amount of radio-frequency power 

which is generated by an oscillator. 
Closely associated with the power is 
the efficiency of the generator. These 
questions of output and of effic.iency are 
always likely to occur in any experi­
mental work in which an oscillation 
generator is used. Unfortunately, it 
does not seem to he generally realised 
how simple and easy it is to make the 
r,ecessary measurements. There are 
various methods, some of them requir­
ing costly apparatus, but there is at 
least one inexpensive method which is 
sufficiently accurate and reliable for all 
measurements in which the amateur is 
likely to he interested. Such a method 
will ·be described here. 

A Simple 
Oscillator 

Consider as a typical oscillator, a s­
metre set using perhaps an LSs with 
400 volts anode supply. If the genera­
tion of oscillations is prevented, say, 
by short-circuiting the anode induct­
ance, the anode current will be at some 
high value, say, so mA. When the set 
is allowed to generate oscillations, the 
anode current is found to be much 
lower, perhaps IS mA, assuming that 
no-load circuit or aerial is coupled to 
the oscillator. If, however, a tuned 
circuit is coupled up to the oscillator, 
the anode current will be found to rise 
to a maximum when the coupled tuned 
circuit is adjusted to resonance. The 
valve is then taking more power from 
the H. T. supply, and is generating 
more radio-frequency power, and this 
extra pow1;r is being dissipated in the 
coupled tuned circuit (in the form of 
heat and increased radiated energy of 
radio-frequency). 

Incidentally, this illustrates the prin­
ciple of the absorption wavemeter, 
which relies for its 'Jperation on the 
\\'ithdrawal of energy from an oscillator 
when the measuring and the measured 
circuits are in resonance. 

Returning to our example of the s­
metre oscillator, the greater the energy 
absorbed_ by the coupled circui_t, the 
greater IS the anode current m the 
valve. If we now include a lamp (of 
the ordinary tungsten filament variety) 
in the coupled tuned circuit, the lamp 
will light at resonance, and the amount 
of light from it will give an indication 
of the amount of radio-frequency power 
in that circuit. There is obviously no 
possibility of confusion with power from 
the D.C. supply, as it is in an induc­
tively coupled circuit. It would be 

possible to develop this as a method 
for power measurement, but it has a 
disadvantage in that the measuring de­
vice must be accurately adjusted to 
resonate with the oscillator. It is 
evident that where the frequency of the 
oscillator is likely to vary, such a 
.................................................................................... 
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Fig. I.-These circuits are almost self-explanatory 
for they show how the tapping points can be arranged 

method would present serious difficul­
ties. Variations in the degree of coup­
ling would introduce errors in the scale 
of calibration. 

Fortunately, a ~implification can be 
made which has three advantages:­
(I) The system is aperiodic-no tuning 

required; 
(2) the coupling is very easily fixed; 
(3) less apparatus is used-only a lamp 

is required. 

Fig. 2.-This is the simple measuring circuit 
referred to. Adjustments are made by altering 

the value of the resistance. 

The lamp, instead of being connected 
in a coupled circuit, can be directly 
connected across a portion of the tun­
ing inductance of the oscillator. The 
lamp behaves effectively as a resistance, 
and therefore it is untuned; this leaves 
only the tuned circuit of the oscillator, 
and the possibility of detuning disap-
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pears. The degree of coupling is de­
termined by the proportion of the in­
ductance across which the lamp is 
connected. 

Fig. 1 is more or less self-explanatory 
in indicating the steps by which this 
simplification has been made. As the 
tapping points A and B are moved far­
ther apart, the anode current of the 
valve will increase and the brightness 
o: the lamp will also increase. 

Now let us consider the method of 
rr::easurement. When an aerial or any 
other load is connected or coupled to 
an oscillator, the anode current rises, 
owing to the increased po"·er absorbed 
from the oscillator. Suppose the anode 
current rises to 40 mA "·hen the aerial 
or load circuit is coupled up to the 
oscillator. If we remove the load cir­
cuit, and connect the lamp across a por­
tion of the inductance as in Fig. Ic, 
adjusting the positions of the tapping 
points until the anode current is again 
at 40 mA, then there will be as much 
power absorbed in the lamp as was 
absorbed in the aerial or load circuit. 
A lamp of suitable wattage must, of 
course, be chosen. 

Method of 
Measurement 

It is quite a simple matter to make 
a close estimate of the power in the 
lamp by comparison of its brightness 
when supplied first with radio-frequency 
current and then with a measured cur­
rent whi~h may be either D.C. or A.C. 
(D. C. is preferable as it is generally 
easier to obtain accurate instruments 
for D.C. than for A.C.). .-\11 that is 
needed is a rheostat, a \·oltmeter, an 
ammeter, and a suitable voltage sup­
ply. See Fig. 2. The rheostat is ad­
justed until the lamp brightness is the 
same as is obtained when it is connected 
to the oscillator. The product of the 
ammeter and voltmeter readings will 
then give the wattage in the lamp. 

The lamp may be quickly transferred 
from one circuit to another if a fairly 
rough measurement is all that is re­
quired, but where greater accuracy is 
r.eeded, more care must be taken in 
estimating the brightness of the lamp. 
Two lamps of identical rating should 
be taken, one connected to the oscilla­
tor inductance, and the other connected 
to the measuring circuit of Fig. 2. It 
will be an advantage to choose the watt­
age rating of the lamps so that at the 
power which it is req•1ired to measure, 
the filaments will not be at white heat. 
If the power output is expected to be 
about 5 watts, a suitable size of lamp 
would be a 12-watt automobile lamp. 
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A 120-LINE 
CATHODE-RAY TRANSMITTER 

By J. H. Reyner, B.Sc., A.M.I.E.E. 

A description of the 
Transmitter recent­
ly demonstrated at 
Bentalls; Kingston­
on- Thames. This 
transmitter will also 
be on view at the 
Annual Exhibition 
of the Kettering 

PhoTo 
Cell 

\ 

* 
Radio and Physical 
Society on Septem­
ber 26th-28th. The 
design embodies 
many unique fea­
tures which are 
fully described in 

this article. 

Tbe jt!m transmitter in use at tbe 120-tine demonstrations at Benta!!s', Ltd., Kingston. 

FOLLO\VI:-JG the successful re­
sults achieved with the 30-line 
transmitter discussed some 

time ago in these pages, it was de­
cided to attempt higher-definition 
transmission. As before, film was 
used to provide the subject matter, 
since for experimental purposes this 
has the immense advantage that any 
one shot can be examined again and 
again and the effect of minor im­
provements in the various parts of 
the apparatus can be examined at 
will. 

The question of the scanning was 
the most important one and after 
some consideration it was decided to 
use a cathode-ray tube for this pur­
pose. This has three main advan­
tages. In the first place the num­
ber of lines can be altered at will by 
a simple adjustment of the time-base. 

Secondly, during the early stages 
it is possible to avoid the difficulties 
of synchronism by running the trans­
mitter and receiver tubes from the 
same time-base. The rest of the 
chain remains undisturbed so that all 
the problems arising from amplifica­
tion, modulation, etc., can still be 
studied without any difficulty. True 
television can still be transmitted at 
a later stage when the earlier diffi­
culties have been overcome. 

The third advantage is that of 
cost, for any mechanical system suit­
able for a large number of lines re­
quires considerable accuracy of con-

struction and consequently the ex­
pense is heavy. A go-hole scanning 
disc itself costs about twice as much 
as a 6,ooo-volt transmitter tube. 

The disadvantage of the cathode­
ray system is the limitation of light. 
\;\,'ith a disc or mirror-drum arrange­
ment one can increase the illumina­
tion and thereby generate a signal in 
the photo-cell which is definitely well 
above the noise level. With the 
cathode-ray tube the light is limited 
and considerable attention has to be 
paid to this point, and although in the 
transmitter in question background 
noise does not interfere with the pie-

Fig. r.-The circuit of tbe 
5000-I'olt eliminator used 1vith 
tbe Catbod"-ray transmitter. 

t ure at all, the image on the screen 
in the early stages consisted largely 
of noise \Yith a faintly discernible pat­
tern of picture behind ! 

A further disadvantage of the 
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cathode-ray system is that it is not 
possible to transmit actual objects, 
except in silhouette, but for the pre­
sent purposes this was not required. 

Transmitter 
Tube 

The next step \vas the choice of a 
suitable transmitting tube. The 
ordinary cathode-ray tube is nothing 
like brilliant enough. The early ex­
periments used a Cossor soft J tube 
having 3,ooo volts on the anode. 
The type J screen used by the Cossor 

people is particularly suitable for 
this class of work. The wavelength 
of the light emitted is good from a 
photo-cell point of view, and the 
screen has no appreciable afterglow 
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POWER SUPPLY FOR A CATHODE-RAY TRANSMITTER 

which is a most important considera­
tion. 

Afterglow gives the effect of top 
loss and has therefore to be compen­
sated for in the amplifier. Since this 
can only be done at the expense of 
decreased average amplification, the 
overall gain has to be increased and 
with it the noise comes up, to coun­
teract which the brilliance of the spot 
must be increased if possible. Conse-

quently, the use of a screen without 
afterglow is directly equivalent to an 
increase in the brilliance and L. H. 
Bedford has estimated that this mav 
amou:1t to as much as eight times i~ 
a I 20-line tran>.rnitter. . 

The soft tube, however, was un­
satisfactory although it did give 
tolerable pictures. The main troubles 
were a loss of focus of the spot at 
high brilliancies, and, of course, the 
knowledge that the life of the tube 
under these conditions of heavy bom­
bardment \Vould not be very long. 
The Cossor people, however, have 
developed a somewhat similar tube, 
but having a vacuum instead of a gas 
filling. The usual Cossor electron 
lens is employed having three guns 
in addition to the shield and with 
this a very fme focus can be obtained. 
At full brilliancies the focus still 
tends to be lost but it is considerably 
better than can be obtained with a 
soft tube. Since the electron velo­
city in a hard tube, however, is not 
as high as in a soft one, it is neces­
sary to increase the anode potential 
and s,ooo to 6,ooo volts was re­
quired. 

Power 
Supply 

The production of an eliminator to 
deliver this voltage was no easy mat-

ter for it was found that the insula­
tion between secondary and primary 
had to be very large indeed. This in­
sulation, of course, has to withstand 
th·e full D.C. voltage plus the peak 
inverse A.C. voltage, which in the 
present instance amounts to roughly 
I 2 ,ooo volts ! In the end a voltage­
doubler circuit was used, as shown in 
Fig. 1. This limits the maximum 
stress on the insulation to about 6,ooo 

T he.re are two un­
touched photographs of 
transmis sronJ received 
by the apP:.ratus de­
Jcribed in "this article. 
Owing to the difficulty 
of photographin!!. and 
the fact that the images 
have movement these 
p.ictureJ· :lo not do 
justice to the results 

obtained. 

Yolts which is a more reasonable 
figure. 

The voltage doubler circuit also en­
ables condensers of lower \Vorking 
voltage to be used. A condenser with 
a working voltage of s,ooo costs very 
considerably more than twice as much 
as two condensers of 2,500 volts 
working With the arrangement 
shown 2,5oo-volt condensers could 
be used throughout, and actually 
T.C.C. jelly-impregnated type I4IB 
condensers were used. Resistance 
smoothing is incorporated, and the 
arrangement has the advantage that 
a centre tap is automatically pro­
vided. This is very convenient for 
operating the receiving tubes, which 
only need 2,500 volts H.T. 

Magnetic 
Deflection 

This particular type of transmitter 
tube is provided with magnetic de­
flection for the picture-scan direction, 
this being done owing to difficulties 
of insulation. The third gun and the 
deflector plates are brought out 
through the sides of the tube, thereby 
keeping them well away from the 

filament and shield which are s,ooo 
volts different in potential. 

The technique of magnetic deflec­
tion is not familiar in this country al­
though it is used considerably in 
America. There are, however, vari­
ous ways of achieving the desired re­
sult, one of the simplest being to feed 
the voltage generated in an ordinary 
time-base on to the grid of an am­
plifying valve and to connect the 
coils in the anode circuit of the valve 
as shown in Fig. 2. 

Some arrangement must be in­
cluded to balance out the steady cur­
rent flowing through the coils as 
otherwise this will cause a perman­
ent deflection. This can conveni­
ently be done by connecting a re-

r--------,---------.--------r-----~~+4DOV 

Fig. 2. On account of 
difficulties of insulation 
magnetic deflection was used 
and this diagram shows the 

circuit. 
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AMPLIFIER 
versed battery feeding the coils 
through a suitable high resistance, 
and the adjustment of this balancing 
current also serves to shift the posi­
tion of the raster on the screen. 

The voltage to the horizontal (high­
frequency) deflecting plates. was ob­
tained from a standard tlme-base, 
the shift in this direction being con­
trolled by a potentiometer applying a 
steady voltage in the usual manner. 

This raster was focused down on 
to a film and for this purpose a small 
hand-driven Ensign projector was 
purchased and in place of the lamp­
house a photo-cell was located. 

The 
Amplifier 

A 7-stage amplifier was used after 
the photo-cell, divided up as follows. 
The first stage was incorporated in 
the same casing as the photo-cell it­
self so that the connecting leads were 
extremely short, thereby avoiding 
capacity loss. The whole was 
screened to avoid the pick-up of mains 
hum and stray noise, while this par­
ticular stage was battery-driven. An 
A.C. S2jPen. valve was used, resist­
ance-coupled to the succeeding stage. 

Next followed a 4-stage unit, 
mains-operated and having separate 
H.T. supply for each pair of stages. 
This was necessary because of the 
unusually good low-frequency res­
ponse and the provision of separate 
power units was cheaper than elabor­
ate decoupiing. The first two stages 
were r10rmal amplifiers built in ac­
cordance with the principles already 
quoted in my articles on high-defini­
tion reception, namely, the use of 
small anode resistances, screened 
valve<> to reduce Miller effect and 
careful layout to minimise stray capa­
cities to the utmost. 

The third stage is a top corrector 
giving a gain at 300 kilocycles some 
fifty times greater than that at one 
kilocycle while the fouth valve is a 
normal amplifier, inserted to bring 
the phase right. 

Finally, there is a 2-stage power 
amplifier unit constructed on the same 
general principles and having its own 
power unit, but since in this case it 
is necessary to deliver an appreciable 
voltage output, power valves are 
used with very low anode resistances, 
the final stage resistance being only 
I ,ooo ohms. The valves used in this 
stage were DN4I-the Osram double­
diode output pentode. This type of 
valve was used because it happens to 
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FOR 120-LINE TRANSMITTER 
have the grid at the top, thereby re­
ducing the anode-grid capacity quite 
appreciably. The diodes on the valve 
were not actually used in the ampli­
fication. 

This amplifier gave a level res­
ponse, with a constant input, up to 
frequencies of a little over 300 kilo­
cycles. In other words the top loss 
introduced by the inevitable capacity 
association with the photo-cell cir­
cuits is satisfactorily compensated for 
up to frequencies of this order, and 
this is adequate for I20-I50 lines. 
With a fairly bright picture at the 
input end an average voltage of 
about 5 volts is developed at the out­
put which is found to be more than 
sufficient to modulate the receiving 
tube. 

Ediswan receiving tubes are em­
ployed, the AH type with 8-in. black 
and white screens being most 
favoured. The deflector plates of 
these tubes are supplied with scan­
ning voltages in the normal way from 
suitable time-bases, several tubes 
being run off the one time-base quite 
satisfactorily. 

Transmitting 
Moving Film 

The transmission of moving film 
was a matter requmng a little 
thought. The method used in the 
earlier 30-line transmitter was to ar­
range the scanning spot to move 
over the same line while the picture 
was moved slowly past the scanning 
disc at a continuous and uniform 
rate. Theoretically the same pro­
cedure can be used with the cathode­
ray arrangement, but in practice it is 
not permissible to scan a continuous 
line in exactly the same place with a 
very high intensity spot. If this is 
done the scree1 is damaged, an actual 
burn appearing which causes the fluo­
rescent material to lose its sensi­
tivity. 

Even with the movement of the 
spot distributed over an appreciable 
area to form a raster it will be found 
that the screen shows a discolouration 
after a time if the raster is always 
kept in the same place, so that if the 
whole of this light is concentrated in­
to one line it will be dear that rapid 
deterioration of the screen will ensue. 

A further disadvantage of this form 
of operation is that still pictures can­
r,ot be shown. The film must be 
moving in order tu produce the neces­
say picture-scan. It was decided, 
therefore, to build up a perfectly nor-
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mal raster on the transmitter tube 
and to arrange to pull through the 
film in an intermittent manner as 
usual. Now the time of the pull­
through is roughly one-tenth of the 
stationary time and it will be clear 
therefore that while the picture is sta­
tionary it would be scanned by the 
moving spot in the ordinary way. 
T ust before the end of the scan, how­
~ver, the picture will start to move 
so that the last few lines will scan a 
rapidly moving frame of the film. 

In practice this is what happens and 
a funny blurred horizontal streak ap­
pears across the picture. If the time­
base, however, is synchronised with 
the projector this streak can be made 
to appear at the top or bottom of the 
picture and can quite easily be masked 
off at the transmitting end. In other 
words the scanning lines at the ex­
treme top or bottom of the raster on 
the transmitting tube are prevented 
from passing through the film at all 
and therefore the film is not scanned 
during the period in which it is mov­
ing. The introduction of a suitable 
contact on the projector mechanism 
enables the necessary synchronism to 
be maintained. 

In the particular instance a small 
voltage was fed via this contact on 
to the grid of the picture-frequency 
time-base tube which was therefore 
actually tripped each time by the pro­
jector and all that was necessary was 
to arrange that the speed of charg­
ing the time-base condenser was ap­
proximately correct. 

This method requires a steady drive 
for successful operation and for this 
reason an induction motor was used 
operating direct from the A.C. mains, 
an arrangement which proved quite 
successful in practice. 

With this equippment surprisingly 
good pictures could be obtained, des­
pite the limitation of the number of 
lines to I 20. Two photographs are 
reproduced herewith, one showing a 
close-up and the other a long shot. 
The detail of the figures in this latter 
shot is necessarily somewhat poor, 
but if the shot is viewed from a little 
distance away and allowance is made 
for the fact that normally these figures 
will be moving (and the difficulties of 
photographing) it will be appreciated 
that quite a wealth of action can be 
introduced into the picture. Three or 
four characters can appears on the 
screen at the same time quite satis­
factorily and they can be distin­
guished quite clearly. 
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A SiJDple A.U. Meter 
Here are some details of an output meter for gauging the signal strength of any station. This meter will 

overcome the trouble in giving an accurate indication of R strengths. 

I N our issue of last month we gave a 
brief account of the manner of using 
an output meter. From the name on 

the instrument, which like so many other 
marks seen on wireless technical appa­
ratus, is of English origin and denotes 
a measurer of volume emission, it is 
obviously intended for the measure­
ment of a receiver's emitted volume 
when a known alternating voltage is 
impressed on the inflow terminals of 

R 

Fig. r.-The meter is of the Westinghouse 
instrument type while details of the L.F. choke are 

given in the text. 

the said receiver. The electric effect is 
estimated in watt units. When the 
voltage and the current are in phase, 
as is always the case with D.C., the for­
mula for the effect in question is : 

W = E.I, 
where vV is the effect in watts, E the 
voltage in volts, and I the current in 
amperes. With the aid of Ohm's Law, 
which is RI = E, R being the resist­
ance in ohms, the right-hand side of 
the first equation can be re-written:-

W = E.I = R.P = P/R. 
It will thus be seen that if we measure 
the current bv means of a known re­
sistance or the voltage impressed on it, 
the effect emitted in the resistance can 
be calculated. 

How it 
Functions 

The method of functioning of the 
output meter can best be understood by 
referring to the diagram, Fig. I, which 
represents the simplest form for the 
output meter. The choke coil D, which 
should have an inductance of 30-henries 
with a load of about 30 milliamperes, is 
switched into the output circuit of the 
receiver. So through the choke flows 
the const:mt anode current of the valve 
and any A.C. impulses, which cannot 
pass through the choke coil, find a 
ready path through the two blocking­
condensers C, and C2 • If we suppose 
that, o t a given moment, the A. C. is 
P(•Sitive in C1 and negative in c., the 
current will therefore flow from C, 
through the resistance R and then 
through the rectifier E which only a!-

lows cuH~nt to pass through in the 
direction of the arrow while it creates 
a high resistance for current in the con­
trary direction. If a milliammeter is 
switched int'J circuit it will swing out­
ward. Next moment, the current is 
passing in the opposite direction, but 
the rectifier offers a high impedance. 
It will be readily understood that, when 
the current is allowed to pass in the 
one direction, it is possible to measure 
the current that goes through the known 
resistance R, with the aid of a D. C. 
milliammeter. The effect resulting 
from the A. C. is precisely what we mea­
sure in R. Take, for example, a case 
where the current passing through R, 
which may be ;,ooo ohms, is measured 
as 10 milliamperes, then we have: 
\V = R.P = s,ooo.o,oi 2 = 0.5 watt. 
The rectifier employed is, as a rule, a 

dry one such as the W X6 and this type 
is not liable to serious measurement 
errors within the frequency-range so­
JO,ooo cycles. Fig. 1 shows a rectifier 
which functions on the principle of 
single rectification while in Fig. 2 is 
shown a diagram corresponding to that 
most frequently employed in good tone­
frequency measuring instruments and 
which makes use of double rectification. 

We explain in Fig. 2 also the output 
circuit for the terminals A and B of 
the receiver; the constant anode-current 
goes through the choke D and A. C. 

A 

H 
D 

t 
Ca 

B -

ings, and only after the scale has been 
carefully set off is the loudspeaker en­
tirely removed. 

As before a resistance R 2 of w,ooo­
ohms is included in the A. C. circuit. 
This represents a value that may be 
suitably employed both for triodes and 
pentodes. If the output meter is em­
ployed to measure the output from a 
receiver, then this resistance, which may 
be regarded as the valve's external load­
impedance, may be of exactly the same 
value as the valve impedance. 

Rectifiers 
We come now to the sing le rectifiers 

that are combined to act as a double 
rectifier according to a method known 
as the Graeth coupling. The single 
rectifier-valve is indicated by the arrow, 
which also shows the direction when 
through-flowing current is possible. Vv" e 
may suppose that at a definite moment, 
C, is positive and C2 negative, in which 
case the current will flow in the direc­
tion indicated by the arrows and the 
current in the milliampere-meter pro­
ceeds also in the direction shown from 
+ to -. When the A. C. has, next 
moment, changed in potential, the cur­
rent will pass from c. to C, by way of 
the two other rectifier-valves but stead­
ily in the same direction through the 
milliampere-meter. The difference in 
quality between the t"·o output meters 

[ 

Fig. 2.-This bridge rectifier arrangement can consist of a dual rectifier or simple units connected as 
shown. 

through the tw~ block-condensers C, 
and C, each of 2 mfd. (I,soo volt test). 
In order further to obtain an adequate 
control with the signals through the 
loudspeaker, the output-meter is regu­
lated by two loudspeaker clamps H con­
nected together in such a manner that 
the loudspeaker is shunted over A-B 
through a resistance R, of wo,ooo ohms. 
In this way the attachment of the loud­
speaker is, on the one hand, prevented 
from altering the measurement read-
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is illustrated in Figs. I and 2 inasmuch 
as, in the case first named, the milliam­
pere-meter makes a current impulse 
every 1 jf second, whereas the double­
rectifier yields a current impulse every 
~f second. If small effects have to be 
measured, it is necessary to employ a 
comparatively sensitive instrument and 
where there is not adequate damping 
in the movement, the needle may 
vibrate somewhat and obviously with 
the normal impulses per second. 
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Patentees:- Marconi's Wireless Telegraph Co. Ltd., H. M. Dowsett and L. E. Q. Walker 
W. H. Bullimore, L. H. Bedford and A. C. Cossor Ltd. :: Marconi's Wireless Telegraph 
Co., Ltd. .. J. L. Baird and Baird Television Ltd. :: Radio Akt. D. S. Loewe and K. 

Schlesinger. .. Radio-Akt. D. S. Loewe. 
Mirror Scanners 

(Patent No. 429,690.) 
Relates to a scanning system in 

which reflectors P, PI are rotated at 
the centre of a stationary mirror-ring 
R. Light from a source S is first 

quency, but rich in harmonics. The 
resulting " difference " frequencies 
are then passed through a " square­
law '' detector which yields a com­
paratively narrow band of frequen­
cies for transmission through the 

lvlirror scanning system. Patent No. 429,690. 

reflected from a fixed mirror M on to 
the lower element PI of the revolv­
ing system, which transmits the ray 
on to the inner surface of the ring R. 
From here it is reflected back to the 
upper element P of the rotating sys­
tem, and then out via a second fixed 
mirror MI to the object to be scanned. 

The invention consists in so arrang­
ing the various parts that the sta­
tionary mirror M always presents the 
same angle to the incoming ray of 
light, whilst the other stationary 
mirror M 1 does the same to the 
emerging ray of light.-(Marconi's 
Wireless Telegraph Go., Ltd., H. M. 
Dowsett and L. E. Q. Walker.) 

Reducing Frequency Spread 
(Patent No. 43o,I61.) 

A method of reducing the width of 
the frequency band normally required 
to transmit television signals is based 
on the assumption that the essential 
signals are not uniformly distributed, 
but are concentrated in and around 
bands coincident with the line-scan­
ning frequencies, including harmonics 
of these frequencies. 

The picture-signals are accordingly 
first heterodyned with a frequency 
near that of the line-scanning fre-

ether. At the receiving end, the 
incoming signals are again hetero­
dyned to restore the original fre­
quencies.-(Marconi's Wireless Tele­
graph Go., Ltd., H. M. Dowsett and 
L. E. Q. Walker.) 

Velocity-modulated Scanning 
(Patent No. 4JO,I79·) 

In order to prevent variations in 
the light-content of the transmitted 
picture from affecting the desired con­
stant frequency of transmission, the 
charging-valve used to produce the 
line-scanning potentials is of the pen­
tode type, with a high resistance in 
the screen-grid circuit. This holds 
the screen-grid and anode current at 
a steady1 mean value, and so pre­
Yents the average or mean frequency 
of line-scanning from fluctuating 
with the signal voltages, when velo­
city modulation is used.-(W. H. 
Bullimore, L. H. Bedford and A. C. 
Cossor, Ltd.) 

Photo -electric Cells 
(Patent No. 429,726.) 

The P. E. cell is arranged to act as 
a direct amplifier of the photo-electric 
current. The light-sensitive elec­
trode C is of semi-cylindrical form, 

and is coated on its concave surface. 
A second electrode C1 is arranged 
radially, as shown, and acts as a 
secondary cathode. It is surrounded 
by a grid-like winding G which car­
ries a high-positive potential and acts 
as an accelerating electrode, causing 
the electrons given off by the action 
of light on the electrode C to impinge 
on the electrode CI with considerable 
force. This gives rise to the emis­
sion of secondary electrons, and so 
amplifies the original current. The 
grid windings are carried by rods R, 
R1.-(Marconi's Wireless Telegraph 
Go., Ltd.) 

Photo-electric cell construction. 
Patent No. 429,726. 

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office. 
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Mechanical Scanning 
(Patent No. 430,570.) 

It is sometimes advantageous in 
disc, mirror, and similar scanning 
systems to throw the scanning-beam 
over more than one hole or mirror at 

the ether. At the receiving end the 
arrangement illustrated in the figure 
is used to •' double '' each picture 
before it is thrown on the projection 
screen. 

As shown, the incoming signals 

A mechanical scanning system. Patent No. 430,570. 

a time. With this object in view, 
two lenses L, LI are interposed be­
tween the diaphragm aperture A and 
the arc-lamp or other source of light 
S. The lens LI is of short focal­
length and is placed close to the aper­
ture, so as to enlarge the emerging 
beam of light sufficiently to cover two 
of the lenses in the scanning-disc D, 
as shown.-(]. L. Baird and Baird 
Television, Ltd.) 

Cathode-ray Tubes 
(Patent No. 43o,6so.) 

are applied from the receiver R to a 
light valve V, and the modulated ray 
is then passed through a scanning 
disc D. It is next focused by lenses 
L, L on to the two adjacent frames 
F, FI of a cinema film, which is ad­
vanced two frames at a time by the 
usual Maltese-cross movement. After 
the film has been developed, it is pro­
;ected on to the viewing-screen at 
normal speed, i.e., so as to give 25 
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torted pictures.-(Radio Akt. D. S. 
Loewe.) 

(Patent No. 429,516.) 
Photographic method of preparing 

scanning-discs for use in television.­
( F. Plew and E. H. Wright.) 

(Patent No. 429,832.) 
Synchronising a television receiver 

by signals submodulated on the car­
rier-wave used for transmitting a 
sound programme.-(T. M. C. Lance, 
D. M. Johnstone, and Baird Tele­
'Vision, Ltd.) 

(Patent No. 430,262.) 
Short-wave aerial with coupling to 

a transmission line.-(T. M. C. 
Lance, D. W. Pugh, and Baird Tele­
vision, Ltd.) 

(Patent No. 430,463.) 
Transmitting a short-wave car­

rier, modulated with a saw-toothed 
frequency, as an addition to the pic­
ture-modulated carrier.-(Telefunken 
Co.) 

(Patent No. 430,534.) 
Correcting picture-distortion by 

specially shaping the electrodes of a 
cathode-ray tube.-(General Electric 
Co., Ltd., and L. C. Jesty.) 

There is a tendency for the margi­
nal fields of force from the two pairs 
of scanning-electrodes in a cathode­
ray receiver to exercise a disturbing 
influence on each other, and so cause 
distortion of the picture. The inven­
tors have discovered that this is 
caused, in part, by the spacing of the 
two pairs of electrodes along the main 
axis of the tube, and in part by the 
spacing between the associated plates 
of each pair of plates. The connec­
tions necessary to avoid this effect 
are set out in the specification. In 
addition the two plates of one pair 
of plates are made to incline slightly 
towards each other.-(Radio Akt. 

Scanning system to reduce ether spread. Patent No. 430,900. 

D. S. Loewe and K. Schlesinger.) 

Reducing Ether " Spread " 
(Patent No. 430,9oq.) 

It is usual in high-definition tele­
vision to transmit each complete pic­
ture at the rate of 25 per second. 
This rate is necessary to avoid flicker, 
but is higher than is necessary to 
maintain the effect of smooth motion. 
The invention is accordingly based 
on the idea of transmitting only 121 
pictures per second, so as to cut 
down the frequency-band occupied in 

pictures per second, free from flicker. 
-(]. L. Baird and Baird Television, 
Ltd.) 

Summary of Other Television 
Patents 

(Patent No. 429,427.) 
Method of producing relaxation 

oscillations which result in undis-

Owing to the demands upon our space in 
this issue we have been obliged to hold 
over the third instalment of the series of 
articles entitled 11 The Design of Tele-

vision Amplifiers." 
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(Patent No. 430,569.) 
Improvements in mirror-drum and 

like scanning systems.-(]. L. Baird 
and Baird Television, Ltd.) 

(Patent No. 430,809.) 
Fluorescent screen having a foun­

dation of conducting-gauze for a 
cathode-ray tube.-(Fernseh Akt.) 

Patent No. 430,940.) 
Television receiver on which a 

" mosaic " of moving elements form 
the light-and-shade units.-(W. W. 
Triggs.) 
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TELEVISION FACTS FOR THE PUBLIC 
The Radio Manufacturers' Association issues to its members some answers to customers' queries. 

THE R.M.A. has issued a pam- was published in January last many It is obvious that the R.M.A. in 
phlet in "question-and-answer" of the popular papers completely lost preparing its questions and answers 
form for the guidance of the their heads and gave their readers has adopted a conservative point of 

radio trade generally in replying to the idea that a television service view, and whil<>t endeavouring to pro­
questions which are being frequently would be with them in a few weeks vide the public with some useful in­
a!'>ked by the public, and we avail and by that time the ordinary broad- formation it has at the same time 
ourselves with pleasure of the Asso- cast receiver would be obsolete. There tried to gin~ the impression that a 
ciation's courteous permission to followed, it is alleged, a serious drop television service is not a thing of the 
reproduce the pamphlet in our in the sales of receivers, and quite immediate future but rather some-
oages naturally, but not necessarily cor-
• Do .we endorse it? We have not rectly, the radio manufacturers re- thing that will come one of these days 
much to find fault with in the literal garded the falling away as a direct when a long series of experiments 
wording of the replies, but we feel result of the ill-informed enthusiasm shall have been pursued to its end. 

vVe cnticise not so much the 
thar the R.M.A. in approaching the occasioned by the popular Press. Ac-
subject from a very special angle has cordingly the radio manufacturers as R. M.A. 's answers as the tone of those 
consciously or unconsciously intro- a body hardened their hearts against answers, and it is for this reason 
rluc·ed into the replies a certain television, and even at times, we that we, whose point of view-quite 
amount of " colour., think, shut their eyes and ears to the as honest and informed-happens to 

vVe can all sympathise with the facts of the position. The R.M.A. be rather different from that of the 
R.M.A. 's desire that the coming of has never troubled to deny the re- R.M.A., here attempt to provide 
a television service will not prove a port that it exerted pressure upon the some alternative replies. 
hindrance to the business of its mem- Press to " go slow " upon the sub- It will be understood that we re­
hers in disposing of the goods they ject of television and even to attempt produce the question and answer pre­
have manufactured for sale. to reverse the impression, already cisely as given in the R.M.A. pam-

It is undoubtedly true that when created in the public's mind, by eat- phlet and that in the parallel column 
the Television Committee's Report ing its own words. ,,.e offer our mvn alternative reply. 

~========================== 
Is it true that television is here and that, very shortly, we How long is that experimental period to be? 
shall all be seeing as well as hearing the radio programmes? There is no definite time The R: M. A.'s reply Is 

Television has been 
here " for years, and it 
has been possible to see as 
well <JS hear B.B.C. pro­
grammes for some con­
siderable time past. Ex­
perimentation is now being 
taken a definite but limited 
stage further. 

What is all this talk about 
An official inquiry has 

been held into the prob­
lems with which the ulti­
mate development of tele­
visian is surrounded and 
recommendations made as 
to the lines of its possible 
progress. 

Anybody in Greater Lon- limit fixed, but the Com- endorsed, but \Yhat is the 
don who will buy a tele- mittee that has been ap- implication of this ques-
vision receiver will be see- pointed by the Govern- tion and answer? That, 
ing as well as hearing in ment to survey the pro- after the experimental 
about six months' time. gress made has a statutory period, television will be 

As to " all," everybody life of five years and the discarded? This is sim-
is not yet hearing the experimental period is ply not conceivable. 
ordinary broadcast pro- fixed at two years. . 
gramme. 

regular television broadcasts ? 
lt is no longer " talk." 

The B.B.C., acting under 
the advice of a committee 
appointed by the Govern­
ment, will have a double 
transmitting station in 
operation early next year. 
The station is now being 
built. 

What will be done during that period ? 
First of all a station, to 

transmit the new form of 
televised programmes, will 
be opened in the London 
area. It is expected to 
serve an area within a 
radiu" of 25 miles. 

.\f obody yet knows the 
area which the Alexandra 
Palace station will cover. 
25 miles from Alexandra 
Palace would reach Graves­
end on the east, nearly to 
Maidenhead on the \\·est, 
to Redhill on the south, 

What are those recommendations and in what direction will 
television develop ? 

and miles beyond Hatfield 
on the north, so that even 
such a limited range would 
cover Greater London. But 
Baird's Crystal Palace in­
stallation has an effective 
range of 40 miles. 

It has been decided that 
there shall be an experi­
mental period during which 
two com pariti ve television 
systems shall be tried out 
on broadcast televised pro­
grammes. 

D 

The recommendations 
are those of the Television 
Committee contained in a 
report presented by the 
Postmaster-General to Par­
liament last January. They 
cover the establishment of 
a service in London and 
later the provision of addi­
tional stations until a net­
work of stations is gradu­
ally built up. The trans­
mitting plant for the first 
station is now in course of 
construction. 
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When will that first station commence public transmissions ? 
According to a recent 

announcement by the Post­
ma.,ter-General, who is res­
ponsible to the Govern­
ment tor the development 
of television, the work of 
cnanufacture and installa­
tion of the transmitting 
equipment required for the 
first station, in London, is 
expected to be finished in 

The R.M.A.'s reply IS 

full and complete. 
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about six months ; the first 
test transmissions will, it 
is anticipated, not be made 
until the early part of 
1936; and these will be fol­
lowed by a regular public 
service as soon as practic­
able. It has been made 
abundantly clear that the 
transmitters for centres of 
population outside London 
will be erected only after 
a certain amount of experi­
ence is gained with the 
London service. The first 
of this series will possibly 
begin to operate towards 
tlze end of 1936. 

When will the whole of the country be served by television 
transmitters ? 

That is a possibility that 
has not been envisaged by 
the authorities. The fur­
thest that the Committee 
has gone is to estimate that 
in time there may- be ten 
stations operating to snve 
about half the population 
of the country. 

The Television Com­
mittee envisaged a " net­
work of stations " and in 
the ordinary course of pro­
gress these stations will 
give complete coverage. 
We will not forgot how 
many years it took to ob­
tain national coverage with 
ordinary broadcasting. 

When the new station commences to operate will it cost 
much to receive the programmes ? 

Both the Committee and 
the manufacturers declare 
that the cost of a television 
receiver will be somewhere 
about 6o guineas. A tele­
vision receiver will employ 
a device known as a cath­
ode-ray tube or possibly an 
equivalent mechanical sys­
tem and 15 or more valves. 
Together with their asso-
ciated equipment these 
valves have a fairly definite 
bearing on the cost of an 
instrument, and it is fairly 
obvious that if a television 
receiver requires up to five 
times as many valves as 
the popular-priced radio 
receiver its price will be 
proportionately greater. 

The cost of receiving the 
programmes will be the 
cost of buying a receiver 
and running it. A receiver 
is likely to cost about 6o 
guineas during 1936 and 
very much less in the years 
immediately following. 

Would there be any other expenses involved ? 
Only installation and The R.M.A.'s answer 

maintenance costs. It is rather err,phasises the cost 
obvious that as many more of valve replacement but 
valves than are employed otherwise is not open to 
in a sound-broadcasting re- criticism. The cost of run-
ceiver will be required in ning will be slightly more 
a television receiver, the than that of a high-power 
valve-replacement costs radio receiver, but what 
will be correspondingly does that amount to? There 
higher. Incidental circuits IS no reason to expect any 
to these valves will re- undue cost of valve re-
JlUire and receive the placement. 
greatest care in manufac-
ture, but will, of course, 
require the same propor-
tionate degree of mainten-
ance as sound-broadcasting 
receivers. There will also 
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be the cost of replacing 
cathode-ray tubes when 
necessary. 

Will the B.B.C. broadcast television programmes regularly? 
lt has been decided that 

at first television pro­
grammes with accompany­
ing sound will be broadcast 
for a short period each day 

A regular television pro­
gramme is the definite in­
tention. 

on two ultra-short wave-
lengths. This will be en-
tirely separate from the 
sound broadcasting service 
on medium waves. 

What will the owner of a television receiver have to do in 
order to enjoy the televised programmes ? 
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Unlike sound-broadcast- More or less what the 
ing, which can be simul- OVI_'ner of a broadcast ~e-
taneously enjoyed as a cmver does now .. !fe w~Il 
pleasant background to look at the televisiOn plc-
other occupations, tele- ture just as he ~oul~ look 
vision will demand that the at a home movre picture, 
viewer must not engage his but with the a~ded a~van-
vision and attention in tage that he Will be listen-
other directions. In order ing to an accompanying 
to obtain the best results it sound programme. To use 
will be found advisable to both sight and hearing at 
use a semi-darkened room the same time is natural to 
and concentrate on a small everybody. It is true that 
picture area probably. to get the best illumination 

the room will have to be 
darkened, or some part of 
it arranged to be in the 
shadow. 

Is the B.B.C. making 
operations ? 

arrangements to extend television 

The immediate future 
plans of the B. B. C. are 
mainly concerned with 
sound-broadcasting. They 
are, at the present moment, 
planning the erection of 
four new stations of the 
present type-that is, with 
transmitting gear for long-
and medium-wave broad-
casting only, whereas tele-
vision must be broadcast 
on the ultra-short waves. 

We must assume it soon 
will be doing so, as in due 
course it will be instructed 
to proceed with the estab­
lishment of a network of 
television stations. 

Will the television experimental transmzsszons be received 
with the aid of the present radio receivers ? 

The present type of The R.M.A.'s reply pro-
" popular " radio receiv- perly points out that a 
ers only cover the medium separate television receiver 
and long waves and, as will be necessary. Not 
such, are useless forl re- until the conclusion of an 
ceiving on the ultra-short experimental period of un-
waves which television will known length will it be de-
occupy. It will be impos- sirable to incorporate in 
sible to receive even the one receiver provision for 
" sound " part of tele- receiving sound broadcast-
vision programmes on such ing on medium- and long-
instruments, but they will wavelengths and the sound 
be essential for receiving and vision broadcasting on 
all the B.B.C. and foreign low-wavelengths. 
sound-broadcasts as at pre-
sent. A normal sound-
broadcasting receiver> such 
as those in popular use to-
day> will be required to re-
ceive the sound transmis­
sions which will occupy the (Continued at foot of next page) 
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30-line TELEVISION IN HISTORY 
-A Record of Engineering Development 

In view of the cessation of the 30-line transmissions, this article is specially valuable as a record of the 
astonishing development that has taken place since these commenced. It is the only complete survey yet 

published. 

T HE last day of September, I929, 
was a red letter day in tele­
vision history, for at eleven 

o'clock on that morning the inaugural 
programme of an experimental tele­
vision service was broadcast from the 
Baird Company's Studio at 133 
Long Acre. This was made possible 
by the co-operation of the B.B.C. via 

whose control room at Savoy Hill the 
picture was carried by wire to their 
transmitter situated on the roof of 
Selfridge's. The programme con­
sisted of vision and sound, but not 
both simultaneously, for only one 
transmitter was then available. It 
was usual to make verbal announce­
ments at the beginning and end and 
to devote the rest of the half hour to 
television. 

\Vithout accompanying sound only 
the simplest subjects could be shown 

-still photographs, girls from the 
staff, the engineers-almost anything 
or anyone sufficed for those early ex­
periments, except for the first few 
occasions when some well-known 
persons were alternately seen and 
heard. Professor Andrade and Mr. 
Baird both appepared in the in­
augural programme. 

Part of the Baird con­
trol room as it was on 
the occasion of the first 

30-/ine broadcast. 

The studio was small-roughly I 5 
feet square-and every artist had to 
appear sitting down as the scanning 
beam was low. The beam originated 
in a I ,ooo-watt lamp projected 
through a Nipkow disc driven by a 
I2-volt D.C. motor. It came through 
a small hole, about I2 ins. by 6 ins. 
in the partition separating the 
studio from the adjacent control 
room. There was one bank of four 
small photo-electric cells (C.M.G.8 
type) immediately over the hole. They 

were wired in parallel and connected 
to an amplifier just on the other side 
of the partition wall. This amplifier 
consisted of five stages of L610 valves 
with special resonant circuits in two 
of the anode circuits, to give correc­
tion for aperture attenuation.* After 
passing through a small additional 
e1molifier and a " line-corrector " the 
sig~al was put on to the Savoy Hill 
line. 

At first the programmes were on 
five successive mornings each week, 
but it was not long before two night 
transmissions were added, at mid­
night on Tuesdays and Fridays, for 
the benefit of amateur lookers who 
could not avail themselves of the 
morning broadcasts. These midnight 
transmissions will always be remem­
bered by at least two of the engi­
neers, for one of them had to walk 
some four mile~. to complete his jour­
ney home, and another slept on a 
camp bed in the airless studio. But 
that is a digression, and this is meant 
to be a technical survey. 

It must have been early in I930 
that the new Regional transmitter at 
Brookman's Park was opened and 
the television images were noticeably 
improved on being sent from there 
instead of from Selfridge's. The 
London National transmitter was 
soon completed and on March 3I, 
I930, simultaneous vision and sound 

(Continued on page 617). 

*The Television Transmitter, by T. H. 
Bridgewater, "The Wireless World," Sept. 
3fd. 1930. 

"Television Facts for the Public "-(Continued from preceding page). 

greater part of the B.B.C. Of such is television-one 
of the expected develop­
ments of radio. Television 
will, therefore, follow the 
course fashioned by radio­
a gradual and steady de­
velopment along well- de­
fined technical lines. 

day and also those from 
abroad. 

Is it possible that we shall all wake up one morning to learn 
that a scientific secret has been discovered which will change 
the entire television situation overnight ? 

It must be remembered 
that television is not a new 
invention but is a develop­
ment of radio. There has 
been no fundamental 
change in the conception 
of radio during the past 
quarter-century, but during 
that time there has been a 
gradual and normal im­
provement in technique. 

Not very likely. But who 
knows? We don't. There 
is quite a lot of waking up 
to be expected in the 
future. 
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Is there, then, any justification for expecting that television 
will take the place of radio in public favour ? 

Television cannot in any 
way be regarded as an al­
ternative to sound-broad­
casting, but in course of 
time it will become a sup­
plementary adjunct there­
to. 

No. Television is the 
natural complement to the 
broadcasting of sound and 
not in any sense a rival. 
Our eyes are friends not 
enemies of our ears 
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Sintple 

SI GC\ AL generators and simple test 
oscillators should form part of 
every amateur's equipment. This 

type of apparatus can be used to line up 
receivers, check wave-lengths of stations 
heard and as a monitor in the case of a 
t1ansmitting station. 

First of all, before going into the 
various circuits which can be used, 

r-----------------------------OHT+ 

OUTPUT 

HT-

L------------QLT+ 

Fig. I.-This is the simplest type of signal 
generator. Use a valve of the HL2 type. 

here are a few details about the funda­
mental principles of a signal generator. 
Some of our new short-wave fans are 
hazy as to the functioning of an oscil­
lator. Actually an ocsillator is simply 
a valve so connected that it oscillates 
at a controlled frequency or wave­
length. The control is largely 
governed by the inductance and capa­
city constituting the tuned circuit 
generally in the grid of the valve. The 
object of the oscillation is to obtain a 
signal at any required frequency to be 
fed into a radio receiver so that it can 
be lined up to the frequency of the os­
cillator. In this way any receiver can 

OUTPUT 

Fig. 2.-Greater frequency stability is obtained 
by having a cathode tap in this way. The R.F. 

output is modulated at 5o cycles. 

be calibrated. If required the signal 
can be modulated to simplify this check­
ing. 

From this very rough outline it will 
be realised that frequency control is 
very important. If errors are to be 
a voided and accuracy of calibration 
maintained, any given dial reading 
must always represent the same fre­
quency or frequencies. To obtain this 
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Si;:nal Generators 
By Robert Cockerill, B.Sc. 

the circuit must first of all be designed 
to give complete frequency stability. 

The Best 
Generator Circuit 

From my experiments I have come 
to the conclusion that the only oscillator 
which is satisfactory in this respect, ex­
cepting arrangements of the crystal 
variety, is the electron-coupled arrange­
ment. For this reason the best circuit 
is the one indicated in Fig. 4, but we 
will come to that later. Fig. 1 shows 
the simplest type of oscillator which, 
nevertheless, operates quite effectively. 
It uses a triode valve of the H-L 210 
type, while the H. T. supply need not 
exceed 45 to 6o volts. Oscillations are 
obtained by feed back from the anode 
circuit, and the output is taken from the 
actual anode of the valve. Incidentally 
A. C. on the heater will introduce a very 
simple modulation at so cycles. 

The main disadvantage of this circuit 
is that the frequency will vary unless 
the voltages applied are kept absolutely 
constant, so that unless a milliampere­
meter is included in the anode circuit 
frequency can never remain entirely 
constant. 

A tuning coil w;hich, with a short­
wave condenser is tuned to the wave­
band required is necessary for this cir­
cuit, but the bufier condenser in the 
anode circuit must have a small capacity 
and can be similar to the 6o mmfds. Bul­
gin type S. \V.go. As an alternative 
couple about 3 in. of wire around the 
anode lead to the valve as this will give 
approxim'ltely the same capacity and 
will in most cases prove entirely satis­
factory. 

Most amateurs will prefer an A. C. 
operated arrangement which will prove 
far more stable owing to the fact that 
the heater voltage is not likely to vary. 
Fig. 2 shows the circuit which is 
slightly different owing to the fact that 
the cathode is taken to a tap toward the 
earthy end of the coil. Both anode and 

Fig. 5 .-If the unit is all-mains operated calibra­
tions should not vary. Here h the circuit. 
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filament voltages are obtained from an 
A. C. transformer with the result that 
the R. F. output from the oscillator is 
actually modulated by the so cycles 
hum from the mains. The idea of this 
is to make the signal audible without 
going to the trouble of complicated 
modulating system. If modulation is 
not required a small 36 volt H. T. 

r-----------------------------~HT+ 

~PUT 

HT-

~--------~JLT+ 

Fig. 3.-An attenuator is almost essential. This 
is the simplest method. 

battery should be used instead of the 
A. C. transformer. An attenuator so 
that the output and the oscillator can 
be controlled is an idea that should be 
more generally used. Fig. 3 shows this 
arrangement which actually is quite 
conventional with the exception that the 
anode goes to H. T.-. 

Oscillators can always be adapted so 
as to perform two functions, that of fre­
quency metering and as a monitor for 
phone and C. \V. transmissions By 
placing a pair of headphones in the 
anode circuit the oscillator is then 

OUTPUT 

·1Mil 

Fig. 4.-The most stable oscillator is of the el<ctron 
coupled type. ConstrtJCtional detail! of a unit such 

as this were given in the September is sue. 

actually an oscillating single valve re­
ceiver. Provided it is completely 
screened in the metal can the strong 
signals from a nearby transmitter will 
not cause grid choking. The circuit as 
shown will give a pure output, that is, 
it will not have any A. C. modulation on 
it. This is most important, otherwise 
every station carrier would be accom-

(Continued at foot of page 590.) 
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TUBE-VII 
By G. Parr 

T
HE stage, or rather, the 
screen is now set for the pic­
ture to be shown. Fig. I 

shows what the screen looks like 
before anything happens, and, as 
a matter of fact, this is an actual 
photograph of the end of the tube. 
The line screen has been expanded 
a bit so that the build-up can be 
seen clearly-in practice the spot 
would be blurred so that there is 
not such an obvious gap between 
the lines. 

Provided that these variations 
are occurring in the correct <;rder 
and place on the screen, a tele­
vision picture will be built up which 
will be a replica of the scene trans­
mitted. 

The definition is roughly 30-line, 
and you can estimate the enor- Fig. I.-The raster or television screen. 

" Correct order and place "­
how are these arranged? It goes 
without saying that the scanning 
lines must be produced at the same 
speed as the moving spot in the 
transmitting studio and that they 
must be of the correct proportion. 
Here is a point in which the cath­
ode-ray system differs from the 

GETTING 
mous improvement that 240 lines will produce by 
imagining seven lines packed in the space between the 
ones shown. Notice the bit missing in the top line. 
The beam, instead of completing the line is using that 
amount of time to return to its original position at the 
other end of the screen, and if you look closely you can 
see where it slides in to start the lowest line at the left­
hand corner. 

The return stroke of the beam is invisible, although 
it moves across the line screen itself, owing to the 
great difference in speed between the normal scanning 
movement and the return movement. In high-defini­
tion pictures the return stroke is more visible and steps 
have to be taken to push it off the screen and make 
the beam come round the back way, so to speak. 

How the Picture 
is Built Up 

N O\V, while the beam is drawing the lines we have 
to make the picture build up in step with the scanned 
scene at the studio. First, disconnect the shield cir­
cuit of the tube, but not while it is working. If the 
negative bi::~s were taken off while the full accelerator 
potential is on the tube it wonld be rather like unscrew­
ing a watei tap with the full main pressure behind it­
a great deal of damage would be done! No, switch 
off, and then connect a resistance in series with the 
shield terminal, taking the output leads from the set 
to the ends of the resistance. 

The cathode-ray tube is then connected like an out­
put valve, the signal being applied to the equivalent 
of the grid. Instead of varying the anode current as in 
the case of the valve, we are varying the beam current, 
and with it, the intensity of the spot on the end of the 
tube. So each time that the incoming television makes 
the shield more negative the beam is cut off and a 
black patch appears on the scr.~en (black by contrast 
with the lighter parts, of course). Conversely, each 
time we decrease the shield potential the beam current 
increases and the spot brightens up. So the incoming 
television signal is turned into light and dark varia­
tions on the screen, all ranges of tone being produced 
by varying the strength of signal. 

A PICTURE 

+ 

mechanical scanning disc or drum. In the mechanical 
system, since the number of mirrors or holes is fixed, 
if the di!'c rotates at the correct speed, the correct num­
ber of lines will automatically be drmm, so many per 
complete revolution. 

In the cathode-ray system the number of lines in the 
picture is controlled by the relative vertical and hori­
zontal speeds of the beam, which can be varied at 
will and independently of each other. For example, 
suppose the value of the charging condenser in the 
vertical scanning circuit is set to give one line in I 1 36oth 
second, and the horizontal scanning speed is such that 
the beam returns at the end of I 1 I 2th second. We 
shall get 30 lines all right, but they won't be the right 
30 lines ! Our picture is changing too fast and the line 
is bei.ug drawn too slowly, and as a result the light 
and oark patches made by the modulating signal will 
all be in the wrong place. The cathode-ray television 
screen, therefore, requires more " setting. up " than 
a mechanical scanner, but once the correct proportion 
is obtained it is easier to keep it in step. 

Keeping the Picture 
in Step 

This is done by applying the synchronising signal to 
the valve \vhich discharges the condenser forcing it to 
do its job at the end of every 1 / 375th s~cond. If the 

Fig. 2.-An elementary scanning circuit for producing the line screen on the tube 
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condenser is set so that it is discharging at the end of 
every I/ 37oth second instead of the correct time, along 
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comes the synchronising signal and discharges it 
whether it likes it or not. The timing of the lines is 
thus controlled by the signal from the transmitter. In 
high-definition television, where the synchronising is of 
even greater importance, the condenser discharge is 
not only forced to occur at the end of every line, but at 
rhe rompletion of every " frame " as well.* In the 30-
line system it was not necess::try to synchronise both 

Fig. 3.-Distorted rectangle caused by unbalanced 
deflection potentials in a cathode-ray tube. 

picture and line movements, since one could be actuated 
from the other with sufficient accuracy to keep the 
picture steady. If you wish to go into more details 
of the synchronising of scanning circuits, refer to ] . H. 
Reyner's article in the issue of March, 1934, which 
gives a diagram of the action of the synchronising im­
pulse. 

Additions to the 
Scanning Circuit 

The circuit of Fig. z, which is reproduced from last 
month's article gives only the bare bones of the scan­
ning arrangement, and several little extra gadgets are 
added before the whole is complete. In the first place, 
we have assumed that the beam will always occupy the 
centre of the screen, but this is seldom true in practice. 
Due to slight variations in the mounting of the deflec­
tor plates, or more commonly, to external " stray 
fields,'' the beam may tend to wander to one side or 
the other and will have to be brought back. For this 
purpose we return one of the deflector plates to a poten-

* The frame is one complete picture produced by the scanning lines. 

tiometer slicler, connecting the potentiometer across 
the H. T. supply to the scanning circuit. 

This enablt>s us to apply a small D.C. potential to 
one plate which will push the beam about on the screen 
irrespective of the scanning impulse applied from the 
condenser. These potentiometers, one for each pair of 
plates, are called the "shift pots." (Potentiometers is 
such a long word !) 

A second improvement in the scanning circuit which 
is very necessary in high-definition working is to pro­
vide a means of balancing the deflecting voltage ap­
plied to the plates. 

In the circuit shown, the potential of one plate varies 
from nearly zero to full H. T. value with respect to 
the accelerator. This, in high-vacuum tubes gives rise 
to a peculiar distortion of the picture, as though the 
edge of the line screen were pulled down at one corner. 
It is usually called the " trapezium effect," since the 
shape of the picture is more trapezium-shaped than rec­
tangular (Fig. 3). A better shape is obtained by feed­
ing the potential on to the plates from a push-pull 
circuit, similar to that used in amplifiers, the centre 
point of the valve circuit being connected to the ac­
celerator (Fig. 4). This ensures that the change of 
potential on the deflector plates is electrically sym­
metrical with respect to the accelerator, and removes 
the distortion mentioned. In the next and concluding 
article we will clear up odd points, and discuss the 
various snags which can occur if the cathode-ray tube 
is not working nicely. 

Fig. 4.-A push-pull stage added to the scanning circuit rela_y 
to give balanced voltage on the deflector plates. 

"Simple Signal Generators" 
(Continued from page 588) 

panied by a ripple giving a false idea 
of the transmission quality. 

This circuit uses electron-coupling 
which, as previously mentioned, is the 
rr.ost effective arrangement. The screen 
of the valve is actually the anode in this 
circuit, while the output of the oscil­
lator section is coupled through the 
valves electron stream to the usual 
anode. Frequency stability with this 
circuit is particularly good. 

To obtain complete stability and to be 
quite sure that the voltage applied 
will remain sensibly constant most 
amateurs prefer an all A.C. arrange­
ment. This is shown in Fig. 5, again 
an electron-coupled oscillator which has 
its own power supply all contained in a 
metal box. The smoothing condensers 
should be of the type supplied in a card­
board container otherwise the cylindri­
cal condensers will have to be mounted. 
The screen of the pentode-an A. C. 
Pen. obtains its voltage from the main 

H. T. supply through a series resistance 
of zs,ooo-ohms. A low-frequency choke 
in the same lead will provide modula­
tion, but this should be connected across 
the make-and-break switch so that this 
can be cut out of the circuit when not 
required. 

As regards coils, in Figs. 1 and 3 
standard four-pin short-wave coils can 
be used but for the electron-coupled cir­
cuits as shown in Figs. z, 4 and 5 
special tapped coils must be obtained 
from Eddystone. 
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UNTIL comparatively recently it 
was assumed that the television 
image was similar to a news­

paper illustration-that is built up of 
an immense number of dots of differ-

Such a waveform is built up of a 
whole series of simple harmonic 
vibrations. There is the fundamental 
frequency of 2,ooo cycles a second 
and harmonics having frequencies 3, 

Fig. I (left).- Variations of in­
tensity in one scanning line of a face. 

Fig. 4 (right).-The addition of three 

to a frequency of 38,ooo. 
But there is yet another 

be taken into account. 
the scanning of a simple 
means of a scanning disc. 

factor to 
Consider 

object by 
The sides 

frequencies produces a roughly square L-'~v----\IY~r-:H!\--A.-\-~~~r/-..l..LJ....l..­
wave form, the highest frequency ' 

is only I o,ooo cycles per second. 

····-···························································-··············· --·············-··························-····---······················---············· 

ent intensity. It has since been 5, 7, 9 . times the fundamen­
shown, however, that this idea is fal- tal. That is, a square waveform of 
lacious. This will be understood if 2,ooo cycles contains in addition fre­
we consider what happens at a tele- quencies 6,ooo, Io,ooo, 14,ooo, and r-------1k-------Jf------1-
vision transmitter. The process of upwards. 
scanning splits the person or scene Suppose we combine just the first 
being televised into a number of verti- two of these components. They have 
cal strips, and the changes of intensity frequencies 2,000 and 6,ooo, and are .. ··---·····-·······-·-·· -----------········-····· .................... . 
along each strip are impressed on a ...................................................................................... of the " rectangular " impulses fall-
photo-electric cell. The kinds of c,ooo 00 ing on the photo-electric cell at the 
variations of intensity which fall on 'eJ ~ transmitter are not so steep and 
the cell are shown in Fig. I, in which 0 square as those shown in Fig. I. 
the strip scanned is a vertical section Imagine a slot passing over a simple 
cut from a photograph of a woman's 6,000 picture consisting of a single white 
face. The intensity curve consists of band, as in Fig. 6. When the slot 
some five very rough rectangles of is at A, no light falls on the phtJto-
different lengths and heights. The electric cell, and none will fall until 
height is a measure of the actual in- the edge marked '' 2 '' reaches the 
tensity falling on the cell, and the boundary of the white band. 
length a measure of the time for As the slot passes over the bound-
which it falls. Since in the transmis- ary, the intensity will gradually in-
sion of 30-line television signals 375 crease until at B it is half its final 
strips are scanned every second, then value. Only when edge ''I'' reaches Fig. 3.-The addition of two wavllwithfrequencies 
on this basis of five rectangles per of 2 ,000 and 6,ooo cycles per second. the boundary will the maximum 
strip there would be only 5 x 375 ........................ ....................................................... amount of light pass into the cell. 
= I ,875 impulses transmitted every shown together in Fig. 3A. The The same thing happens at the next 
second. result of their addition is shown in boundary between white and black, 

A rectangular waveform of the Fig. 3B, and already we can see a so that although the curve of intensity 
type found in Fig. I contains not only roughly square waveform appearing. of the original subject is square, as in 

·····-··-··············································--·-··-·--··-·····---------------------···---------··--·-·······-----··--·······-----········································ .. ·-·-···-······························ 

~ -

Fig. 2 (left).-A wave 
of square formation. 

Fig. 5 (right).-A wave­
form such as this would 

"necessitate a frequgncy of 
3 S,ooo cycles per second. 

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

its fundamental frequency, but also a 
large number of harmonics having 
frequencies many times greater than 
the fundamental. 

A square waveform which it will be 
assumed has a frequency of 2,ooo 
cycles a second is shown by Fig. 2. 

An addition of three components 
having frequencies 2,ooo, 6,ooo, and 
IO,ooo, as in Fig. 4, improves mat­
ters, but it requires as many as ten 
times to give the substantially square 
waveform of Fig. 5· 

The tenth component corresponds 

591 

Fig. 7A, the response curve the photo­
electric cell gradually builds up is 
horizontal and falls again as in B. 

We have already seen (Fig. 5) that 
for a more-or-less exact reproduction 
of the steep sides of a square wave­

(Continued on page 624). 
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EVERYMAN'S PRACTICAL GUI[ 
" . . . Light so necessary is to life, 

And almost life itself." 
was bitterly spoken by the blinded Samson. There is no 
other word which occurs so often and so naturally in literary 
metaphor as " light "-"the light of the eyes," " the light 

-------ONE LINE.------
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Fig. I.-DiaJ!,rams showing ratio of fight and current intensity in scanning 
a face. 
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This article is the most comprehensive survey Y' 
applied to the new high definition service. It is tl 

in such a manner as to be unders 

of reason," " the light of the world," and even " God is 
light " ; and we borrow epithets belonging to light to describe 
the most beautiful things we know-bright, shining, radiant, 
dazzling. We depend utterly on light, either natural or 
artificial, to do the work that makes life possible, or tolerable, 
or sweet. 

The progress of human civilisation has been along lines 
which have forced us to live in greater dependence on our eyes 
than on any other of our sense organs, and it could not have 
taken primitive man long to discover that light is an excellent 
means of communication. He found that it could carry a 
wordless message more quickly than any other means of 
communication at his command. We know that from early 
historical times beacon fires blazed out their warning 
messages of an enemy's approach or the news of some other 
event of importance from the hills of these islands, and have 
left their record in such names as Dunkery Beacon. It was 
not until the rgth century that lighthouses were equipped 
with optical apparatus. 

To enlarge his field of vision and overcome the difficulty of 

-~­_,----
------- _., ____ , .. .. .. _ .... 

Fig. 2.-Section of the human rye showing how the image is produced. A 
rhe cornea, BBliris, C lens,fD retina, E optic nerve. 

obstacles to vision within that field seems to be a very natural 
and reasonable desire of man. He has attempted it in 
several ways, but has only just solved the problem with the 
help of electricity and its application to the principles of 
television. Telescopes and other optical inventions have 
enlarged his vision of the heavens, but on the earth the 
problem of intervening obstacles, until the advent of tele­
vision, still remained. There have been very useful peri­
scopic instruments constructed, but one does not see that 
principle very largely applied in practice. An ingenious 
would-be inventor suggested the application of the idea as 
the best kind of television ; he proposed that images of 
scenes could be conveyed through a pipe having a mirror 
across the inner angle of each of its right-angled bends ! 

The rgth century saw the development of another method 
of silent communication, photography, but this was limited 
in its scope, for although it made a permanent record of an 
event, it could not travel even as fast as the beacon light or be 
communicated to a vast number of people immediately. 
Even when the addition of electricity has made photo­
telegraphy possible, it cannot hope to rival television. 

The alliance of photography with electricity has also 
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)E TO THE NEW TELEVISION 
~t published of television principles as they will be 
lte joint work of various authorities and is written 
:tandable by non-technical readers. 

produced the modern cinema, which is very closely allied to 
television. Both depend on a peculiarity of the human eye 
to make their functions acceptable. Without the phenomenon 
of" persistence of vision" both cinematography and television 
would fail to register their effects. From a severely optical 
point of view the human eye is, as an instrument of vision, 
defective, and the televisor and the cinema camera play on 
this defect. 

A luminous object within an observer's field of vision 
produces an image on the retina, which is the eye's sensitive 

Fig. ,.-Transverse 

section of retina, 

greatly magnified. 

photographic plate. If objects present themselves to the eyes 
in too rapid succession the images on the retina are blurred 
and overlap, because each image is retained on the retina for 
about one-fortieth of a second before it fades. Sir Malcolm 
Campbell, travelling at three hundred miles per hour would 
not get a good view of the objects he drove past. 

Thus, the cinema, which actually presents to the sight 
successive photographs of moving objects, each slightly 
different from the preceding one, achieves its effect by showing 
twenty-four of these photographs twice per second, and 
thus makes use of the eyes' optical " deficiency," for the eye 
is the ultimate •• receiver " of all systems, including television, 
devised to produce images artificially. Similarly, television 
also presents a rapid succession of images of still or actually 
moving objects, according to an elaborate scanning system 
which is simply described in the following pages. 

The cinema has caused something like a peaceful revolution 
in the last thirty years. A form of entertainment and educa­
tion has been brought within the reach of every small town, 
of almost every village, in the world, and not its least 
important development has been the recent extension of its 
news programmes. 

And what of television in the future ? Along both these 
lines already explored and exploited by the cinema it can 
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progress to an extent that at present seems immeasurable. 
It will, no doubt, as at present in Germany, co-operate with 
the cinema by televising films, taking them to smaller and 
remoter audiences than they have ever reached before. But 
the real value and fascination of television must always be 
its actuality. It is when it reproduces on the screen of the 
receiver, not a photograph, however " moving," but the 
image of the actual person or scene which is immediately 
before the apparatus at the transmitting end, that television 
is vital and convincing. 

In commerce, not only as an extension of the radio 
industry, but in its own field as an advertising medium, it 
will become immensely important. To the remotest of homes 
it will take, in time, the means of lightening work and 
enlivening leisure ; it will carry immediate and living 
images of the world outside the little local radius. Unlike 
the cinema, its news can be as red hot as the time signals. 

The Whys and Wherefores 
of Scanning-Part I. 

When one looks at any scene, one sees it by the amount of 
light which different objects in the scene reflect. Take 
Fig. ra for example, a head of a girl. We recognise the 

6oooooog mooo 
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Fig. 4.-Cones of the rye and a ful/stop. Left-hand drawing large drcle 
represents fullstop much larger than cone.·. Fullstop clearly seen Right 
ha'ld drawing, small circle represents fullstop much smaller th~n cones. 

F ullstop invisible. 

whit~ of the eye,. f~om the b~ack pupil, as practically the 
ma~zmum and mznzmu~ of lzght reflected from this scene, 
whzle most of the tone zs about 45 out of a possible roo units 
reflected .. Now any. part ?f any scene is recorded by our 
sense of szght by havzng an zmage (by " image " we mean the 
optical f!.gure of any object produced by rays of light) 
formed zn our eye. Now the eye-the final judge of all 

Fig. 5 .-Diagram explaining relation of persistence of vision effect and 
scanning. 

optical work-is definitely limited in the smallness of things 
which it can record. This limitation, while certainly 
having disadvantages, is probably outweighed by the advan­
tages. 
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One advantage, for example, of the eye's incapability of 
seeing small things is that in looking at Fig. Ia from the 
usual reading distance, one is not aware that the picture is 
composed of a very large quantity of black and white spots, 
while it may be considered on the other hand a disadvantage 
that the average eye could not read the type in which this 
paper is printed if viewed from a distance of more than four 
feet. In passing it may be mentioned that it has been 

Electron& Traver&e.. 
Thi& Space 

Gla&«>Bulb 

Fig. 6.-Diagram showing the pri'lciple of the photo-electric cell. 
·························-···································································•"' ················ ... 
found by many investigators that the average eye can just 
distinguish two small objects placed one centimetre apart 
when viewed at a distance of 77 metres. 

Let us now examine why the eye fails to detect objects 

OCTOBER, 1935 

MOSAIC SCREEN 

Fig. 3 shows a transverse section of the retina (greatly 
magnified) which is a transparent membrane, lining the 
interior of the eye. It consists of two layers of connective 
tissue ] and E bound together by transverse tissue CT. 
Nerves; N, from the main optic nerve finally terminate on 
small elongated bodies RR and CC, called rods and cones ; 
these are tightly packed together, not unlike the hairs of a 
brush. It is on the tips of these cones and rods that the 
image of a scene falls and for two small neighbouring 
objects to be dzstinguished the images must fall on separate 
cones, which are from .002 to .oo6 millimetre diameter. 

Put into diagram form, should a black spot representing a 
full-stop in this paper fall on the tips of the cones in your 
eyes, as in Fig. 4, the large circle representing the full-stop, 
the little ones the cones, you will see the full-stop clearly. 
But suppose the paper be held so far from the eye as to 
reduce the image of the full-stop to some value relatively 
smaller than the cones, apart from the fact that our full-stop 
may miss falling on a cone altogether, zj it does it will be so 
diluted by its white surroundings as not to register on the 
particular cone on which it falls. 

From what has been said, it will be realised that the 
eye sees by breaking up the image formed inside it into 
definite areas and of different intensities according to the 
amount of light reflected from the original scene. Thus any 
scene is, as far as vision is concerned, composed of a large 
number of positioned elements of various intensities of light, 
all of which are operating on the brain simultaneously. 

Early television pioneers suggested that a mosaic screen 
of some photo-electric material should be made and the 
resulting current caused to operate a mosaic screen of lamps 

Fig. 7a.- An early type of photo-electric cell having 
a potassium surface (used in the Baird studios in 1928). 

Fig. ?b.- A cae.rium photo-e/ectri~ cell 
of the " plate-cathode " type, suitable for 
televising films. Commercially produced for 

Fig. 7c.- A recent " Oxford" cell, 
caesium surface specially designed for 
television ; u.red for spotlig.bt scanning of 

studio subjects. 

smaller than a certain size. The eye, Fig. 2, consists very 
briefly of a crystalline lens, whi~h produ~es an imag~ of the 
object being looked at on the retzna. It zs at the ret~na that 
the light vibrations are changed to what we term szght and 
it is the physical structure of the retina which is the limiting 
factor as to the smallness of what the eye can see. 
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talkies. 

at the receiving end. But as such a device would require 
one wire per element of the mosaic, the idea is not really 
possible in practice, especially as for anything like reasonable 
definition some 120,000 points would be required. Hence 
at an early stage of television development it was obvious that 
a scene for practical purposes must be transmitted by a small 
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Fig. 8.-An in­
teresting study in 
definition, If this 
picture i.r viewed 
at an ordinary dis­
tance it is almost 
meaningless ; 11iew­
ed at a distance of 
six feet or so tbe 
characteristics are 

quite clear. 

number of lines, or channels, and for radio transmission-one 
channel appears essential. 

Luckily the eye has a property of what is known as 
persistence of vision, that is to say once light has stimulated 
the eye the stimulus does not instantly cease upon the light 
being cut off, but takes from one-eighth to one-tenth of a 
second to entirely subside, the actual time of persistence 
being less when the eye is exposed to bright light. 

Readers can easily prove the time period of persistence of 
vision by cutting out a disc of black paper on which is stuck 
one small white spot, somewhere near the edge. If this is 
revolved slowly at less than one-eighth of a second the spot 
will clearly be seen, but on speeding up the rotation the white 
spot dissolves into a white circular streak. Obviously if 
one moves the white spot by some tortuous route, which 
eventually ends up at the starting point within the time 
limit of the persistence of vision, and then repeatedly 
repeats its journey over the same route, the area covered will 
appear white so long as the white spot keeps in motion. 

Repeating the idea, let us suppose that the black area, 
ABCD, Fig. 5a is traversed by a smaller white area, such 
as a starting at the A corner travelling across to B, appearing 
round the back of the black area at AC across to BC and 
so on till it has covered the whole area, crossing back diagon­
ally to the A corner from corner D to repeat the process, say 
twenty-five times a second, our eye would only record a 
white area not a black one. Thus our eyes would have 
recorded an optical illusion that we were looking at a white 
area instead of a black one with a white spot occupying only 
a relatively small area, and furthermore actually not present 
on the black area for 50 per cent. of the time if the spot is 
moving at uniform speed. 

Photo-electric Cells 
Everyone knows that the vital link between sound and 

electricity is the microphone. In the microphone are 
generated currents proportional at any instant to the pressure 
of the sound wave which strikes it. Telephony and broad­
casting are only possible with the microphone because they are 
both essentially electrical methods of communication. 
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Consequently the sound must first be converted from one 
form of energy to another. Since television has also to be 
conveyed by electrical means of communication there must 
be some junction where the light from the scene to be trans­
mitted is converted into an equivalent electrical form. 
This essential link is the "photo-electric cell." Although 
the photo-electric cell was invented before the thermionic 
valve, the co-operation of the latter was needed before tele­
vision could become a reality-unlike the telephone which 
became possible almost as soon as the microphone was devised. 
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What is known as the photo-electric effect, that is to say 
the response of an electric current to light, was first noticed 
by Heinrich Hertz in 1887, although he himself did not 
attempt to explain or make use of the phenomenon. In 
18go Elster and Geitel produced in a crude form the fore­
runner of the modern photo-electric cell. 

To explain the action of a photo-electric cell, we will 
assume that the reader knows that electrons are minute 
particles of negative electricity, which, under certain 
influences, can be put in motion ; that the heated cathode of 
a valve, for example, will emit a cloud of electrons which can 
be made to travel to a neighbouring anode if attracted by a 
positive potential on the latter. A flow of electrons con­
stitutes an electric current and the strength of the current 
will depend on the number of electrons moving at the same 
time. Heating a metal, as in the case of a wire filament in 
a valve, causes an emission of electrons but heat is not the 
only force that will produce such an effect. A number of 
metals will respond in a similar way under the influence of 
light, the most important, in the order of their sensitivity, 
being caesium, rubidium, potassium, sodium. 

5lDE"L 

LINEAR UNITS 

Fig. 9.=Television Picture Constants. 

P . Ra . LENGTH , . h . ~; l L 
zcture tro : HEIGHT Wtl'C 111 1 ;gures equa s R 

Scanning: 
Horizontal, when scanning area x trat1els across picture. 
Vertical, when scanning area x travels up or down picture. 
Number of lines = Diameter of round scanning area or one side of square 
area divided into side " L " if vertical scanning and side " H" if horizontal. 
Number of Picture Elements =Lines squared by picture ratio aspect 
Horizontal scanning in above = 62 X f = 48 elements. 
Vertical scanning in abGve = 82 X ! = 48 elements. 

All these materials are very active in the presence of air, 
and form oxides and hydroxides which render them com­
paratively useless for photo-electric purposes. It is therefore 
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necessary to contain them in an evacuated glass tube (see 
Fig. 6). In this and many other respects the photo-electric 
cell bears a great resemblance to the valve. If a surface 
of one of these metals is deposited on the glass wall of the 
tube and a light is shone on to it, the number of electrons 
released per unit time at the photo-electric surface is directly 
proportional to the intensity of the incident light. The 
preceding sentence constitutes the first law of photo-electricity. 
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Fig. Ioa.-A, B, 
C, D represents 
the area to be scan­
ned. 8 apertures 
are shmvn, the first 
of Jour sets of 
spirals and the 
fast ; they are 
numbered assum­
ing a 300 line 
picture. If the disc 
were to revolve 
once all the zones 
would be scanned 
simultaneously, 
which would re­
quire four channels, 
if, h01nver, some 
shutter or mask is 
applied which only 
allows one zone at a 
time to be in oper­
ation the disc will 
have to revolve four 
times to scan the 

area. 

Are<~. Bein.g 
Sco.n.n.ed 

··. 

Fig. wb.-Various devices can be used for masking; one method emplqys 
slits in another disc, running at such a speed that one slit moves through the angle 
betw.•en it and its neighbour once for every jour revolutions, the slits are not 
much wider than one scanning line. Diagram shows 40-line disc for ease in 

drawing. 

If now, within the tube, we place an anode, which can 
be a small metal disc, rod or ring, to which by wire through 
the glass we apply a positive potential, the negative side 
of the battery being similarly connected to the caesium 
surface, the electrons emitted when the light falls on the 
surface can be collected to the anode by virtue of its attractive 
positive charge. (The anode must be small or it would 
obstruct too much of the light.) Since a flow of electrons 
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is an electric current we can produce a current proportional 
to the light, which is exactly what is required for television. 

Photo-electric cells in commercial form suitable for tele­
vision generally consist of some form of evacuated glass 
container with the cathode, that is to say the photo-sensitive 
part, as a coating either on the inner wall of the cell or on 
a metal plate supported inside. The anode is usually a ring 
or grid situated near the cathode. Caesium, the most 
sensitive photo-electric metal, is most commonly used, and 
is deposited as a very thin film on another film of caesium 
oxide which in turn has been formed on a surface of silver. 
The size of the cell will vary considerably according to the 
use to which it is to be put. For example, when scanning a 
film, as described in the next section, a cell having a cathode 
area of only a few square inches will be sufficient while 
spotlight scanning in a studio requires a large cell to collect 
as much light as possible, and sizes such as 12 by 4 inches 
are employed. Some typical examples of commercial cells 
are illustrated in Fig. 7· 

When speaking of light we have not mentioned any 
particular colours. If we had a variety of different coloured 
lights to play on to the photo-electric cell by way of experi-

l..~h.t Cootden.5er 

___ /- -uL·~~--
···---............ -----

Sh.u11er 
MoTor 

Fig. we.-The general arrangement of a disc transmitter. 

ment, we should find that many more electrons, i.e., more 
current, would flow for a red light than for any other. 
This shows that a caesium photo-electric cell is most sensitive 
to red light. Ordinary white light is composed of several 
different colours blended together. The experiment with 
red light shows that when a photo-electric cell is exposed 
to white light, it is the red component of it which has the 
strongest effect in liberating electrons. (The reader will 
probably know that photographic plates are generally more 
sensitive to some particular colour than to others. In the 
early days of photography it used to be violet ; now the 
tendency is towards increased red sensitivity.) 

What the red sensitivity of caesium cells means in practice 
is, first, that the light used for illuminating television subjects 
must contain a good portion of red. This requirement is easily 
met as both arc and incandescent lamps are rich in red rays. 
Secondly, since red objects will influence the cell more than 
others, the " tone value," when reproduced on a black and 
white screen will not necessarily be correct, and, for example, 
a lady's rouged lips would appear almost white! This and 
other discrepancies have to be overcome by using other 
colours, such as blue, to give the effect of red. 
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Before leaving the subject of photo-electric cells, we should 
mention that the current produced by the influence of light is 
very minute-perhaps not more than one-hundred-thousandth 
of the current in an ordinary electric lamp. This current is 
made to produce a correspondingly small voltage which, by 
means of valve amplifiers, can be magnified to any desired 
amount. 

The Whys and Wherefores 
of Scanning-Part II 

We have now cleared the ground to explain scanning in 
the television sense of the word. Turn to Fig. w, the scene 
we wish to scan. Here, the circle represents the scanning 
area, which for the sake of clearness is relatively of large area 
compared to the area to be scanned, that is to say, what is 
known as low definition. Suppose the picture in Fig. Ia 

was in darkness except for a round bright spot of light, the 
size of the scanning area, the picture would appear as Fig. 5b 
which is very similar to 5a. Now move the lighted area by 
some means, as we did in the case of Fig. 5a, and we would see 
the picture as though it was illuminated as a whole owing 
to the persistence of vision effect. 

Consider what we have actually done. The area of the 
scanning spot is one-sixty-first of the whole, so we have broken 
up the area of the scene into sixty-one positioned elements, but 
instead of seeing them all at once they have been recorded one 
after another by the brain via the eye so quickly that the 
sensation of " sight " still remembers what each element 
looked like, when another glimpse of each element is given to 
refresh its memory, so to speak. 

When we look at the scanning area in Fig. 5b we are 
aware of the detail within the area because this area is 
relatively large compared with the limiting area of vision, 
due to the finite size of the retina cones of the eye. 

Obviously we could reduce the scanning area to something 
comparable with this limiting area and get the same result 
upon moving the scanning area over the whole, which is 
what is actually done when a scene is scanned in the television 
sense of the word. 

Again returning to Fig. ra, let us consider the scanning 
spot as representing one cone in the retina of the eye. The 
cone, therefore, will not be able to distinguish detail within 
itself and if, for example, it was located half and half on a 
black and white area the signal or intensity produced to the 
sense of sight would be of a fifty-fifty value, which would be 
the same state of affairs when the full-stop previously 
referred to was smaller than the cones of the eye. 

Converting Light 
into Current 

It is the purpose of television to reproduce a scene at a 
distant point instantaneously (by instantaneous we mean a 
period of time which is so small as to be negligible). We can 
achieve this when we can convey to that particular cone in 
our eye the same amount of light as would fall on it if it 
were viewing the scene direct, therefore having solved the 
problem of presenting the elements of a scene, one after 
another, so as to deceive the eye that it is seeing the elements 
all at once, we must turn our attention to transporting our 
value of light or its equivalent to the distant point. 

Again consider Fig. I a in darkness except for the scanning 
area (as shown in Fig. 5b). Nothing but the scanning area 
reflects any light. The light reflected from the scanning area, 
however, taken as a whole, has a definite value and if this 
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value of light falls on to what is called a photo-cell, the given 
value of light will be converted into an electric current. 
On moving the scanning area across the scene the amount of 
light reflected will vary, and so will the electric current 
correspondingly. This is shown diagrammatically in Fig. Ib 
for the scanning area travelling once across the scene. 

Having converted the light value of each element into 
an electric current, this current can be transmitted either via 
wire or radio waves, to control a light source at some distant 
point which will alter in value according to the light reflected 
into the photo-cell from the scanning area. So we are only 
left with the problem of transferring these light values into 
the similar cones of our eyes as if they had viewed the scene 
direct. 

High and 
Low Definition 

To do this we must move our light source at the receiving 
point position for position as that of the original scene, 
making the area of the light source and the area over which 
it moves or scans in the same ratio as the two areas at the 
original or transmitting point. All this superficially sounds 
simple, but to put it into practice many thousands of pounds 
have been spent so far without the general public being greatly 
aware of the results obtained. 

Before examining how scanning is brought about, the 
explanation of the terms of low and high-definition should 
be made clear. In Fig. w, as already pointed out, the picture 
is composed of small black and white dots, which are not 
observed by the eye at a usual reading distance. Now look 
at Fig. 8, a head which may not appear as such till viewed 
at a distance of some eight feet ; about ten feet away all 
trace of the black and white dots have vanished. 

Definition and 
Viewing Distance 

From this we see in the size of the scanning area in 
relation to the whole depends the nearness which we can view 
and in consequence, of course, the amount of detail recorded. 

Now let us see how scanning is accomplzshed in practice. 
First, let it be understood that there is more than one way 
of doing exactly the same thing of which we will only describe 
those which we understand will be used in the new B.B.C. 
service. Television engineers subdivide scanning methods 
into two groups, mechanical and electrical. In some 
quarters the former is considered as belonging to low-defini­
tion television and the latter to high-definition. This, of 
course is an erroneous idea, probably originating in the 
fact that electronic scanning has only been used for high­
definition work. 

As low-definition television will be a thing of the past by 
the time these words are in print we will not examine in any 
detail the systems employed. But with apologies to old 
readers we feel for the benefit of new ones that the principle 
of Nipkow disc must be briefly explained. This form of 
scanner consists of a spiral of holes equally angularly spaced 
round a disc, the actual pitch of the spiral, the size of the 
holes and number being fixed by the picture constants (see 
Fig. g). 

If this spiral of holes during the rotation of the disc 
passes through that part of an optical or " magic " lantern 
where the slide is usually placed, a series of enlarged spots 
of light are projected, any one of which may represent the 
scanning area of Fig. Ia. On rotation of the disc the spot 
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moves across the predetermined area, the varying value of 
reflected light falling on one or more photo-cells, thus con­
verting the light values to equivalent electrical ones. 

After one spot of light has crossed the scene another 
one proceeds to do so, but owing to the pitch of the spiral 
it passes an adjacent line, the process being repeated for all 
the holes. The disc having made one complete revolution 
within the time limit of persistence of vision repeats the pro­
cess. Such methods were originally used for low-definition 
television broadcasting. 

In low-definition systems, say up to go-line scanning, a 
Nipkow disc can be constructed so that the area to be tele­
vised is scanned by one revolution, but for more lines the 

Film. "Gate:' 
t\ere 

Fig. IIa.-Scanning a film. The film is passed continuously through the 
"gate," the optical system being the same as any ordinary prqjector, except 
that it is minus the shutter and intermittent movement. The picture or im­
age is prqjected on to the scanning disc, instead of the usual screen, and may 
be reduced in size if convenient. The light passing through the scanning aper-

ture is concentrated into the photo-eel/. 

angular spacing of the holes (unless the disc is many feet in 
diameter) necessitates too small a hole either to construct 
or to get enough light through, so other means have had to be 
found. 

The Fernseh A.G., Berlin, has developed the Nipkow 
disc for 18o-line work by putting four spirals on one disc 
which has to be rotated four times per picture and has a 
separate shutter device for selecting the correct spiral. The 
main disc, which has to revolve 6,ooo times per minute, to 
scan twenty-five pictures, has to run in vacuo, which calls 
for complicated mechanical construction. The theoretical 
arrangement of disc and shutter is shown in Fig. wb. We 
understand that some of the Baird Company's installation 
for the new London television station will be rather similar 
to that of the German firm. The scanning of films has 
always been a relatively easy task, as much more light can be 
made to fall on the photo-cell. 

To scan a film, the film is continuously run through a 
special projector. The fact that the film runs continuously 
instead of with an intermittent action, as in ordinary cine­
matograph projectors, is a decided advantage. The scanning 
mechanism consists of the usual Nipkow disc, but the holes, 
instead of being in a spiral, are spaced at equal radii, the 
disc revolving once or as many times as necessary per frame 
or picture of the film. The actual action is shown dia­
grammatically in Fig. na. A point that should be noted 
is that the scanning area does not move quite horizontally 
across the scene. This apparent distortion, however, is not 
noticeable, any more than the slight curve of the line due 
to any type of disc scanner. 
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While on the subject of scanning, film and mechanical 
scanners, we must not forget the intermediate film system 
originally developed by Fernseh A.G. and sponsored in this 
country by the Baird Company. The system of inter­
mediate films has come about by the practical impossibility 
to get enough light through the scanning aperture on scenes 
larger than those covering an area of about nine square feet. 
The method consists of first filming the scene, rapidly develop­
ing and then scanning, there being a time delay of from 20 
to 120 seconds from the time of scanning to televising. The 
same scanning method is used as in ordinary films, while the 
sound can be delayed by photographic recording, as in the 
" tal]fies " or on a loop of steel tape. 

Electronic 
Scanning 

So much for mechanical scanners, which have one or two 
serious drawbacks. First of all to produce a flickerless 
picture one requires to transmit some 48 pictures per second. 
No mechanical system for definition of higher values than 
150-lines has been attempted at speeds faster than 25 pictures 
per second, due to the high speeds of mechanical rotating 
masses that are necessary. Therefore the results are not 
flickerless. This perhaps is a minor point compared with the 
problem of getting enough signal energy out of the photo-cells. 

Now the output of a photo-cell is proportional to the 
intensity of the light and to the time which it acts on the cell. 
With a picture of 12o,ooo elements (which is less than the 
E.M.I. Company, though more than the Baird Company, 

0 
0 

0 
0 

Fig. 1 1b.-Shows a section of the scanning disc, including 8 apertures. The 
fifth (counting from the left) is on the bottom r1ght-hand corner of a framt. 
The disc revo/vin_g clockwise, causes the apertures to travel across to the left­
hand side at the same time the film has moved in a downward direction, the 
speed of which is so adjusted, relative to that of rotation, so that the film 
moves one quarter of its height, that is to say through section one for one com­
plete revolution of the disc, the section being scanned by the number of apertures, 
in the disc. For 300-line scanning the disc would require 75 apertures and 

revolve four times per frame. 

·························································································································-
propose to use in the high-definition service to be run by the 
B.B.C.) the time which one picture element has to act on the 
photo-cell approximates one-three millionth of a second at a -
picture repetition speed of 25 per second; it can be shown 
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that the signal obtained is below the practical limits of 
amplification. 

Supposing we were photographing a scene in one-twenty­
fifth of a second, it is obvious that the whole of the plate or 
film would be acted upon for the exposure period-one 
twenty-fifth second. A photographic plate absorbs energy 
when exposed to light which is stored in the form of a latent 
image and if we could do the same thing with a photo-electric 
devict? we would obviously have a more efficient link between 
light and electricity. Such an instrument has been produced 
by the American scientist Zworykin and called by him an 
Iconoscope. 

This piece of apparatus has been developed most fully in 
this country by Electrical Musical Industries, Ltd. and will 

Anode 

I 
Ftve lndividuaJ SecTion& of 
PkoTo-electrtc 5en.,•ttve 

Material 

Me1l>l Plate Separated 
from PkoTo-elec.tric. 
Material by Mica 

Fig. 1 2.-Diagram explaining the action of the mosaic 
in the Iconoscope. 

be installed in the new B.B.C. station. Actual working 
details are kept a close secret but the general principles are 
fairly well known. 

The device consists of a combination of photo-cell and 
cathode ray tube. Beginning with the photo-cell section 
first, it has been found possible to produce a mosaic of photo­
electric sensitive material of very fine pattern, of which each 
section is a photo-cell and can be considered for purposes of 
comparison with the cones of the eye. 

Fig. 13.-Diagram ~f the Iconoscope-1, electron beam; 2, mosaic; 
3, signal plate; 4, electron gun; 5, deflecting coils. 

Each of these minute cells are individually insulated from 
each other, diagrammatically shown in Fig. 12, and when 
stimulated by light, electrons are released, being attracted to 
a positive metal anode; as each cell becomes charged, the 
charge is proportional to the amount of light falling on it 
and the duration. Therefore if we expose such a mosaic 
to the influence of an optical image and remove the optical 
image we have left an electric image in the form of a number 
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of minute condensers, whose charges are in proportion tv 
the optical image which produced it, not dissimilar for the 
purpose of comparison to the retention of vision in the eye. 

If all these condensers were discharged singly one would 
have a varying electric current representing each picture 
element in value, just as one did when a light spot moves 
across a scene. To accomplish this discharge of condensers a 
cathode-ray beam is swept across the mosaic screen in the 
same regular way as the light spot scans in mechanical 
scanners. But note the great advantage that while the 
discharge of any one mosaic area takes approximately 
one three-millionth of a second (assuming our 120,ooo 
element picture at 25 times per second) the same area has 
all but one twenty-fifth in which to accumulate energy from the 
light before it is its turn to provide the signal again. Zwory­
kin's original diagram of the iconoscope is shown by Fig. 13. 

Another interesting electronic device is that originated 
by Farnsworth which is being developed in this country by 
the Baird Company. Like the iconoscope little real 
information regarding this device is available. 

Turning to Fig. 14, a photo-sensitive plate P, which 
apparently is of a translucent type, has an optical image 
thrown on it by the lens, L, the electrons released by the 
action of the light are made to travel in straight lines to the 
anode A where an electronic image is produced of the 
optical one falling on P. In the anode, A, is a small hole, 
H through which some electrons pass to AI. Now if the 
electronic image is moved over this aperture in the anode, 
the electrons which pass through it and fall on the second 
anode, AI will vary in amount according to that part of the 
electronic image falling on the aperture. This device 
appears to be no more efficient in the use of light than mechani­
cal scanners, its chief advantage apparently being in the 
electronic scanning. Actually in practice a special form of 
amplifying valve is being developed for use with it. 

So far we have only considered scanning devices at the 
transmitting end. They are, of course, necessary at the 
receiving end to re-assemble the signal. For high-definition 
work, for that is what we are discussing, the cathode-ray 
tube seems to find most favour. This is certainly the case 
with the two concerns who are interssted in the transmission 
side of the new service, though undoubtedly mechanical 
systems will appear, especially those of Scophony and 
Mihaly- Traub. 

How the 
Cathode-ray Scans 

With regard to the electronic scanner or cathode-ray 
tube the following is a short description of how this scans, 
whether it is used at the receiving or transmitting end. 

Cathode rays consist of electrons which are drawn off a 
heated filament (as in a valve) by the attraction of a high 
voltaged anode (see Fig. 15a). The anode, however, has a 
small hole in it and while the main stream of electrons is 
stopped by it, some shoot through the aperture and if some 
fluorescent material is placed in the path of the electron 
stream some of the energy is turned into light. If after the 
electron stream has left the gun, as the anode is called, it 
passes between two plates, Fig. 15b, one being made positive 
to the other, the electron stream will be attracted to that 
plate, the amount of attraction being dependent on the 
strength of the positive charge and the initial velocity of the 
electron stream. If we applied an a.c. voltage on the two 
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plates, the electron stream would swing up and down and 
would draw a straight line of light on the fluorescent screen, 
the same would apply if we placed another pair of plates at 
right-angles. 

The combination of the two sets of deflecting plates, as 
they are called, will produce an effect very similar to the 
movement of the light spot in mechanical scanning. On one 
pair of plates an a.c. frequency is applied which is equal to 
the picture repetition frequency per second, while on the 
other pair the total number of lines scanned in the same time 
gives the necessary frequency, that is to say, for the Baird 
Company's signal from Alexandra Palace, 25 cycles on one 
pair and 25 by 240-6,ooo on the other. The generators of 
these frequencies is called a time base and consists of a special 
type of oscillator which produces a voltage termed saw tooth ; 
in other words the voltage gradually rises only to fall 
abruptly. Turning to Fig. I6, suppose a saw tooth wave 
is applied to X and XI, the beam B will travel across to X 
in say, 10 units of time, flying back to XI in one unit of time. 
But supposing a voltage of a frequency of one-tenth that on 

the brightest parts to high altitudes with the intervening 
half tones representing proportionate heights. Let us take 
a simple subject such as a human face (see Fig. w) and, for 
the sake of illustration, consider one of the scanning lines 
which we show rather like a Roman road straight across 

1----~ 

Fig. 14.-Diagram showing the principle of the Farnsworth disuctor 

XXr is pplied to YYr, B will move down to Y while it ·························································································································· 
has also swung ten times to X and back to XI, and will our map. Starting at the left-hand side, we first encounter 
trace out the pattern shown, the continuous lines representing some fairly level but high land which shortly descends to a 
slow movement and the dotted fast. Note at the end of deep valley followed by several small ridges, etc. Then, 
the tenth slow line both voltages abruptly change, which after traversing this cross country road, we have to return 
brings the beam back to the starting place. again to the beginning with great rapidity, say by aeroplane, 

Before leaving the subject of scanning we must mention the and make another journey along an adjacent road with all 
interlaced method which means all odd numbered lines are its ups and downs, and so on, and so on. 
scanned first, then all even ones, or vice versa. This Now, to convey to a prospective traveller an idea of the 
system of scanning is very conveniently brought about with sort of country he has to be prepared for, it is useful to draw 
cathode-ray scanners by simply making the X and XI a sectional view or elevation, as it is called. Such a plan 
frequencies of our example an odd num- --------------····--················--- -·--------------··········· --------·---------·················· .. --------------·········· 
ber and doubling the Y and YI ones. 
Readers interested should draw for 
themselves the results of I I and 2 

cycles. It must be mentioned the 
electron beam can be moved magnetic-
ally zf desired. 

Television 

Impulses 

It has been shown on earlier pages 
how the television subject is scanned and 
how the current from the photo-cell 
is proportional at any given moment 
to the small element of the image falling 
on the photo-cell in the case of the film 
disc-scanner, or being swept by the 
electron beam in the case of the Icono­
scope. It will be clear that wherever 
each element of the image is different 
from th~ next, the current from the 
photo-cell will differ correspondingly, 
and, of course, in a detailed subject 

r, 1\Iosaic; z, Signal plate; 
3, Electron Beam ; 4, Deflecting 

coils. 

---

--

there may be hardly two elements the Pictorial diagram of the Iconoscope camera. 
same, so that the photo-cell current 
will be continually varying. ····················-····--·····-················-.. ····-·····-··········-··-··--·-···-······························ ---- ·······-·-----

One way of getting a good mentai picture of the kind of immediately reveals the gradients, and, still considering the 
current which is generated is to look upon the image as a road of Fig. w, would be something like the white area in 
relief map, and the scanning spot a traveller who is making Fig. Ib; the vertical distance between the line and the 
his way in a straight line over country corresponding to the base line would give, according to a known scale, the height 
map. The dark parts will be equivalent to low country and of the road above sea level at any particular point. Return-
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ing to the scanning spot travelling over our image, the 
current from the photo-cell would be exactly depicted by 
the wandering line of Fig. IC if its vertical height represented, 
not feet or miles, but current in amperes. Where the 
gradient is steep we have rapid changes of current, and where 
gently sloping, slow changes, while at other times the current 
may be quite steady, corresponding to the scanning of an 
even tone, or the journey across a plain. 

L------11-----.- --11-------IL--L---

Pictorial diagram .rhmving the Farnsworth di.rsector and camera. 

Thus it will be seen that we have to deal with current 
which is changing at different rates according to the nature 
of the image at any moment. The actual rate will depend 
on the speed of the spot, which in turn depends on the number 
of lines and scanning repetition frequency, as explained 
earlier. Clearly, the faster the spot travels the more rapid 
will be the current changes ; and the student must get 
accustomed to thinking of current changes, because they are 
fundamental to television. In the course of his journey 
along the road shown in Fig. Ib the traveller has to climb 
uphill at the point P and then make the descent the other 
side. Electrically, this corresponds to a current change, a 
change from an increasing to a decreasing current. The 
distance from one side of the bottom of the hill to the other 
is about one fiftieth of the total length of the line, so that if 
the spot is travelling at the rate of w,ooo lines per second, we 
can calculate that the current has increased and decreased 
(i.e., gone right over the hill) in one fifty-thousandth of a 
second. Or we can say that so,ooo of such hills could be 
surmounted in a second, which means that there would be 
so,ooo current changes per second. 

The reader will have observed that these rapid current 
changes correspond to the finer details of the image, and 
the more detailed the image the more rapid will such changes 
be, provided that (as pointed out earlier) the scanning spot 
is made small enough to avoid blurring. The usual technical 
expression for describing current changes is the word " fre­
quency." Thus, so,ooo current changes a second is known 
as " a frequency of so,ooo cycles per second." It is quite 
an obvious, self-explanatory term. Although we have, by 
way of example, been referring to a high-frequency, most 
television subjects will also give rise to very slow current 
changes, i.e., lower frequencies, and in practice, with the 
television systems available for commercial use, we can 
expect to encounter frequencies from o to 2,ooo,ooo per 
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second. A frequency of o would correspond to an ordinary 
direct current having no changes at all, such as would be 
produced by an image of a plain white or even-toned screen. 

The reader should now pause to consider the full signi­
ficance of this frequency range produced by television 
scanning, and compare it with that produced by sounds. 
(Of course, current from a microphone has changes, or 
frequencies, just like the photo-cell current.) The greatest 
range of frequencies encountered in the broadcasting of 
sound is about 30 to 1s,ooo cycles per second. The human 
ear is generally unable to detect air vibrations slower or more 
rapid than these. Thus the highest television frequency is 
more than 100 times that of the highest sound frequency. 
Therefore, television electrically becomes a problem to be 
treated quite differently from sound. We cannot send it 
along the same wires, transmit it from the same broadcasting 
station, or receive it on the same wireless set. By television 
we here mean television proper, i.e. television with as much 
detail, or nearly as much, as the eye can detect. 

The B.B.C. has, of course, for the past few years been 
broadcasting a special modified system of television-the 
Baird 30-line process-which, as its name implies, employed 
30 lines, scanning 12! times a second. Such a slow scanning 
speed produces frequencies of more than 13,000 cycles per 
second, which could only just be accommodated by the B.B.C. 
amplifying and transmitting apparatus. The low fre­
quencies from o to 30 which the B.B.C. have been unable to 
transmit have had to be dispensed with, to the detriment of 
the transmitted picture. 

The effect has been to flatten contrasts and prevent any 
changes of illumination such as the differences between an 
indoor and out-door scene which the producer may have 
wished to present. This distortion had to be tolerated 
together with the other limitations. The images reproduced 
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Fig. 15.-Elements of cathode-ray tube. C, heated cathode,· iiVW, 
Wehnelt cylmder: A, anode,· S, fluorescent screen. DDb deflector plates. 
In pra#ice a second anode is J?,enerally u.red, which has been omitted for clear­
ness. The upper deflecting plate.r would be more positive than Dl> so bending 
beam upwards. The Wehnelt cylinder i.r the equivalent of the grid in the 

valve and controls the den.rity of the electron stream. 

by this system are distinctly crude, lacking in detail and 
flicker badly though a good amount of entertainment has 
been obtainable from programmes specially chosen to meet 
the great difficulties of transmission. This low-definition 
servic( has just been terminated, to make way for the im-



·rB~YJSJON 
AND 

SHORT-WAVE WORLD 

HOW PICTURES 

proved methods now being adopted by the B.B.C., and this 
article will deal only with television giving detail as good as 
a home cinema, and consequently requiring frequencies as 
high as 2,ooo,ooo cycles per second. 

Before considering the function of the television currents 
in the photo-cell circuit, the nature of which we have been 
discussing, let us analyse further the current curve of Fig. I c. 
The base line represents zero current, and the actual current 
flowing is, of course, all in one direction. Since there can be 
no such thing as negative light, the photo-cell cannot generate 
negative current in the opposite direction. Thus, although 
the current is varying up and down, it is essentially uni­
directional. Now let us draw a straight line through an 
average mid-point of the hills and dales of the current curve. 
This represents a steady flow of current, or what is generally 
known as direct current (d.c.). 

We could, if we liked, subtract this d.c. from the whole 
and we should then be left with a curve of the same form as 
the original, but now varying above and below the zero line 
as shown in Fig. Id. That is to say, the current is now 
alternating (a.c.), i.e., flowing alternately backwards and 
forwards. Thus we can say that the photo-cell current has 
two components, the a.c. and the d.c., and some television 
systems, for the convenience of transmission, leave out the 
d.c. part, which is quite easily done-e.g., a condenser will 
block d c. but pass a.c.-and insert it again at the receiving 
end. It is essential that it should be re-introduced. 

In practice, though, the d.c. component changes from 
minute to minute as the nature of the transmitted subject 
varies, so this method has the disadvantage that the d.c. 
at the receiving end will not follow the variations of the 
original, and some distortion is involved.* Consequently, 
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Fig. I G.-Diagram showing path of scanning beam in cathode-ray tube for 

producing a television screen. 

the best results are only to be obtained by ensuring that the 
d.c. component is radiated from the transmitter. Figs. 17a 
and b show how an image is meant to appear, and would 
appear after transmission with the d.c. component. Fig. 17b 
shows the effect of inserting the d.c. at the receiving end at an 
incorrect value such as would be suitable for the darker sub­
ject. In sound broadcasting, the d.c. component of the micro­
phone current, and there is one just as in television, is always 
suppressed, but as it has nothing to do with the sound itself, 

* See "There is Something Lacking in Television" by]. MacPherson 
"Television," August, 1935· 
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Pictorial diagram showing tbe construction of tbe catbode-ray tube. The 
small illustration on the left shows tbe Cossor tube and that on the rigbt tbe 
Ediswan. A, anode in tbree parts; B, filament or beater ; C, shield over 

beater; D and E, deflectors; F, electron stream; G, screens. 

but only with the microphone and loudspeaker circuits, this 
does not matter in the least. 

In order to complete our examination of the televiSion 
photo-cell current, mention must be made of special syn­
chroniSing impulses which have to be added. The necessity 
for synchronism of the scanning speed of the receiver with 
that of the transmitter has already been stressed, and without 
here going into the preczse method by which this is accom­
plished we will merely point out that special controlling 
impulses have to be transmitted along with the image current. 
Such impulses must occur at the end of every line with an 
extra big one at the end of a completed scan. They consist 
of complete interruptions to the current flow lasting only for 
a small fraction of the time of a line scan, perhaps one 
fiftieth, with a longer interruption, perhaps one tenth after 
a complete scan. They correspond, if we may hark back 
once more to the analogy of the map, to deep and narrow 
crevasses occurring at the end of each road across the country, 
and Fig. 18 shows how they would be depicted in the eleva­
tion. These impulses are prepared by special apparatus 
and then "mixed" with (i.e., added to) the image current. 
It will be clear that as they are made to occur only at the 
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end of scanning lines they will have no effect on the received 
image other than a small black mark which, being at the 
edge of the screen, can be masked off. 

It is time to pass on now to see what is done with this 
image current in the process of broadcasting. So far we 
have progressed no further than the studio. In the first 
place it must be understood that the current~is the merest 

television broadcasting station the amplifiers are generally 
in a room adjoining the studio, known as the control room : 
from there the amplified currents are carried by wire to the 
transmitter room, which may be in the same building or 
several miles away. In the case of the television equipment 
now being installed by the B.B.C. at the Alexandra Palace, 
the studio and transmitter are all in one building. This is a 

very convenient arrangement, as 
long wires for television frequencies 
are costly owing to a special con­
struction. 

With regard to transmitters, the 
reader will be aware that electrical 
impulses or currents, such as might 
be due to speech or music, can be 
radiated by wireless by means of 
what we call a carrier wave. 
" Wavelength " is merely another 
way of expressing "frequency " ; 
divide 30o,ooo,ooo by the wave­
length in metres and you have the 
corresponding frequency. Thus the 
London Regional wavelength of 356 
metres, for example, is a frequency 
of 84o,ooo cycles per second. (In­
cidentally, 30o,ooo,ooo metres per 
second is the velocity of wireless 
waves, but that need not concern us 
for the present.) 

Fig. 17 (a)-A bright out-door scene as it should be 
reproduced. 

Fig. 17 (/J)-This is how (a) 11'0U!d look if the D.C. 
at the receit,ing end had been sd for a darker subject. 

In order to broadcast impulses of 
any particular frequency it is neces­
sary to employ a carrier wave on the 
back of which, so to speak, ride your 
impulses. Further, the carrier wave 

Note the flatness o,f tone. 

fraction of an ampere-a few microamps only-and therefore 
a great deal of amplification is needed before it can be of any 
practical use. It is outside the scope of such a general survey 
as this to describe exactly how amplifiers operate. Briefly, 
a series of valves and associated components produce a 
magnified copy of the small current put into them. 

It is important that this copy should be faithful in every 
detail, and it is no easy matter t'J -hsirtn amplifiers which 
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Fig. 18.-Typical television waveform, showing introduction of synchronising 
impulses at end of each line and of completed scan. 

can deal satisfactorily with high frequencies such as we 
encounter in television technique. An amplifier designed to 
reproduce speech and music currents might be quite useless for 
television purposes. However, without going into details, 
the student can assume that the difficulties have been over­
come and satisfactory amplifiers have been made. In a 
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must have its own frequency greater, and considerably 
greater, than that which it has to convey. Though there is 
no clearly defined limit, it is generally desirable to have a 
ratio of 25 to 1 between carrier and carri"ed frequencies. 
Thus, with sound broadcasting, where the highest sound 
frequency is about w,ooo cycles per second, we should 
require a broadcast wavelength of not less than 25 times 
Io,ooo-250,ooo cycles per second, equivalent to a wave-

- Aer-oal Tower-
', 
' ' ' ' ' ' ' ' ' ' :,. 

Approxoma.te L1m1T 
of Ra.n';!'!-

.. 

FiJ(. 19.-Shoning how the range of an ultra-short wave transmitter 
depends on the height of the aerial. 

length of 1,200 metres, though, lower frequencies, i.e., longer 
wavelengths up to 2,ooo metres, have to be used. 

The effect of using a carrier wave of too low a frequency 
is to reduce the relative strength of the higher of the fre­
quencies which it is carrying. In television the higher 
frequencies correspond to the finely detailed parts of the 
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image, so zf these are lost or reduced in strength, the picture 
will be blurred. Television has, as already pointed out, 
frequencies up to 2,ooo,ooo cycles a second. Therefore, a 
carrier frequency of at least so,ooo,ooo cycles per second, 
or a wavelength of six metres is needed. Such a wavelength 
is, of course, much lower than those which are usually em­
ployed for broadcasting purposes ; it is lower than what are 
generally known as short waves, which range from about 
15 to 100 metres. It is, in fact, called an ultra-short 
wavelength. The precise wavelength which the BB.C. is 
about to use for television will be 64 metres. 

It is important to know. that these ultra-short wavelengths, 
that is, below, say, ten metres, possess characteristics which 
considerably modify their range compared with longer 
wavelengths. They do not travel very much further than 

---,Insulator::.,- __ _ -- ', ;' ---- ---
~--- ----

~. W'a.velen'!llk. 
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Fig. 20.-Half-u'ave di-pole aerial for ultra-short wave reception. 

would, for example, a searchlight placed on the transmitting 
aerial and sweeping up and down and round in every direc­
tion. This is rather an understatement, because the search­
light cannot, like a wireless wave, penetrate the walls of a 
building, and it will not go far into the earth itself. More­
over, the wireless wave will bend slightly and thus travel a 
little further, perhaps 25 per cent. further, than the search­
light beam. One hears occasionally of reception at greater 
distances than this, but such reception could not be considered 
reliable or within a practical "service area." (Fig. xg.) 
It will be at once obvious that in order to cover as big a service 
area as possible an ultra-short wave television transmitter 
must be situated high above the surrounding country. This 
explains why the Baird Company at present use the top of 
one of the towers of the Crystal Palace, and why the B.B.C. 
are erecting an aerial tower on the top of the Alexandra 
Palace. 

Television 
Reception 

We have now to consider that aspect of television which 
to amateurs is perhaps most important of all, namely, 
reception. Most readers will probably be familiar with the 
general principles of reception of sound broadcasting, and 
we can therefore use these as a basis of comparison in dis­
cussing television and its special features, apart from those 
already referred to. 

Reception consists of picking up the television carrier wave, 
amplifying it, detecting it (i.e., removing the carrier wave 
and leaving the television frequencies proper), more ampli­
fication, if necessary, and then application to the cathode-ray 
tube or other device. In addition the synchronising impulses 
have to be picked out and made to control the special circuits 
or apparatus which arrange the scanning. 
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Starting from the aerial, which is, of course, where recep­
tion begins, it is important to pay as much attention to this 
as possible, because a good aerial can save much expense, in 
that the receiving set can be made smaller than it would 
otherwise have to be, while sometimes it can make all the 
difference between good reception and none at all. 

The shorter the wavelength, the shorter the aerial is a 
general rule which applies to all wavelengths, and ultra-short 
waves do not need an aerial more than about 20 feet long. 
It is, however, more important than on sound broadcasting 
wavelengths to have the aerial as high up as possible, and 
preferably outside the building. Although we have men­
tioned earlier that wireless waves penetrate walls, they 
inevitably suffer some loss of strength in so doing and it is 
therefore advisable to put the aerial outside ; and the higher 
the aerial the greater the "signal strength," that is, the 
strength of the carrier wave. It often happens that the 
room in which the receiver is to be located is on a low floor, 
while it is desirable to have the aerial on the roof which 
may be 30 feet or more above. Under such conditions it is 
impossible to hav~ a short aerial because the length of the 
aerial includes the lead-in, which in this case would exceed 
the aerial proper. 

It would be very much better to use a special aerial such 
as a half-wave dipole (Fig. 20), which consists of a wire half 
a wavelength long (that would be 3·2 metres for the forth­
coming B.B.C. television broadcasts) cut in the middle, the 
two halves being insulated and spaced slightly, and each 
connected at the middle to a "feeder " wire. This can 
conveniently be a length of ordinary twisted flex which 
would be brought down to the receiver and connected to it by a 
suitable transformer. (Articles have already appeared in 
TELEVISION dealing with these aerials so that we shall not 
refer here to specific theoretical or practical details, but 
merely give the reader a general idea of what is involved.) 

Picture Heiogh.t in I nch.e5 
6 ~ 

Fig. 21.-Shmving relationship between the height of the image and the 
optimum viewing di.rtance. 

An aerial of this type is almost always an improvement on 
any ordinary aerial such as we use for sound reception. In 
practice, the exact kind of aerial to use will depend largely 
on the situation of the receiver. If it is favourably situated 
for reception from the Alexandra Palace, then almost 
anything will work satisfactorily : at long distances i(is 
necessary to be much more careful. 
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Most ultra-short wave receivers for television are super­
heterodynes. This is because it is difficult to get very much 
amplification at the earlier frequency, which is approximately 
47 megacycles. The trouble is that to such a frequency 
the self-capacities of valves, wiring, etc., offer a compara­
tively low resistance path, tending to divert the currents 
from the proper circuits through which they are meant to 
flow. For this reason a super-heterodyne arrangement is 
used. 

Receiver 
Types 

It is assumed that the reader is familiar with the principles 
of this method which converts the carrier frequency into a 
lower one which is easier to amplzfy. With television, 
however, we are immediately up against a serious difficulty 
as we mentioned earlier when discussing carrier wave fre­
quencies-namely, the necessity for having the carrier 
frequency much higher than the television frequencies. Thus 
with a super-heterodyne the intermediate frequency must 
be about 20 megacycles. At the present moment there is 
some controversy over this subject, many people claiming 
that there is little advantage in using a super-heterodyne, 
especially as valves of very small dimensions are beginning 
to appear on the market, and thus reducing the amount of 
their self-capacities, these may eventually solve the problem 
for us. 

Probably, the newcomer to ultra-short waves may care to 
try a super-heterodyne first, as requiring less meticulous 
care in construction. For the latter, a triode-hexode valve 
is needed in the first stage, followed by two or three stages of 
intermediate frequency amplification before the detector. 
T~e latter will probably be a diode, perhaps a full-wave 
dzode, and then we need some more amplification-what is 
known in sound technique as low-frequency amplification, 
the word " low " implying a comparison with the carrier 
frequency which the detector has eliminated. 

The low-frequency stages call for particular care in 
design without which it is almost certain that considerable 
loss of the higher frequencies would ensue. It is no use 
expecting an amplifier designed for sound frequencies to have 
the slightest value to television ; the image produced by it 
would be worthless. The higher frequencies get lost simply 

because the self-capacities already referred to act as a 
by-pass to the television frequencies unless something is done 
to counteract them. 

Transformer coupling cannot be used at all, while resis­
tance capacity coupling, the next best thing, is not much 
good by itself unless a tremendous loss of amplification is 
tolerated, which means more stages to make up for it. One 
of the most successful methods of low-frequency valve 
coupling is that which is composed of a resistance and 
inductance in series. The latter exerts an effect which 
balances that of the stray capacities. By this arrangement 
quite good amplification, uniform for all frequencies, can be 
obtained. The size of the inductance will vary according 
to the valves and circuits in use as well as the highest fre­
quency it is desired to amplzfy. 

The Cathode~ 
Ray Tube 

We come now to the cathode-ray tube. Other devices 
for producing a line screen are discussed elsewhere in this 
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series, and the general principles of the cathode-ray tube 
itself have been described in the section on scanning devices. 
A cathode-ray tube for receiving differs from the transmitting 
kind such as in the Iconoscope in that the electron beam 
emitted from the cathode has to be controlled. Its strength 
or intensity must be made to vary in proportion to the 
current variations in the receiver in order to reproduce the 
original light and shade relationships of the transmitted 
subject. This controlling is done by supplying the output 
voltage of the receiver to the Wehnelt cylinder surrounding 
the cathode of the tube (Fig. 15) which will act in a very 
similar way to the grid of a valve. The number of electrons 
passing through the hole in the anode and hence the intensity 
of the beam current, will depend on the degree of negative 
voltage on the cylinder. The more negative it becomes the 
more the electrons will be driven towards the centre. 

The other important difference between the transmitting 
and receiving types of tube is that, whereas the Inconoscope 
is made to scan a photo-sensitive mosaic screen, the beam in 
the receiving tube scans a specially prepared fluorescent 
surface. The latter can be made of various materials, such 
as zinc sulphide, but the compositions of the more suitable 
kinds used for television are being kept secret by the manu­
facturers. The effect of the impact of the high-velocity 
electron beam on the surface at the end of the tube is to cause 
it to fluoresce, or glow, for a fraction of a section ; thus as 
the scanning spot moves along it will trace a line behind it, 
and the scanning formation is built up as the spot pursues 
its way. The colour of the glow depends on the nature of 
the fluorescent surface ; hence the secrecy on the part of the 
manufacturers. The colour used to be greenish, but has 
lately been much improved to almost a plain white, which 
will thus give good black and white images as on a cinema 
screen. 

In the description of the Iconoscope it was explained how 
the two pairs of deflector plates, being supplied with special 
" saw-tooth " impulses from " time-base " circuits, give the 
electron beam its requisite scanning motion. It was also 
pointed out that it is essential for the scanning to occur at 
precisely the same speed as at the transmitting end, without 
which condition it would be impossible to reproduce the 
original image. In addition, the receiving scanning spot has 
also to be in step with the other, that is to say the spot must 
be scanning the corresponding line at each end at the same 
moment. This is what is called synchronism. In order to 
achieve it we have to arrange that the two time-base circuits 
oscillate at precisely the same rate as those at the trans­
mitter, and they have to be so exactly correct that the least 
variation from the true speed would upset the synchronism. 
It has not been found possible to devise circuits that will 
" stay put " to such a fine degree of accuracy ; the two time 
bases associated with the receiver can be adjusted to give 
exact synchronism, but they will not remain steady for more 
than a few seconds. 

To overcome this deficiency each time-base is controlled by 
impulses from the television " signal " which have their 
origin in the time-bases of the iconoscope or whatever 
scanning device is employed in the studio. These impulses 
have already been spoken of ; we make use of them by 
making them lock the two time-base frequencies. They do 
not have to supply any power to the circuits they control as 
the presence of their voltage alone is sufficient to keep the 
oscillations in step. 
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Data 
First Section 

• The link coupling roil is in the centre of the sub-amplifier anode coil. This app~ar.r 
to giv:: best results. 

We are not under the impressi()n that our 
station is at all original as regards its cir­
cuit, or that it is any more efficient than any 
of the others on the 40· and 20-metre band, 
but we do feel that it looks infinitely more 
efficient and would do credit to any ama-

teur station. 

FROM time to time we have had the 
pri,·ilege of inspecting quite a large 
number of British amateur stations 

and except in a fe"· isolated areas, such 
as Birmingham and Coventry, hay-wire 
-lash-ups seem to be the order of the 
day. \V"hile we fully appreciate that 
an amateur is granted a licence for ex­
perimental purposes only, we are of the 
opinion that if the apparatus could be 
made experimental and at the same time 
neat, tidy and free from unnecessary 
external wiring, then so much the 
better. 

We are definitely in favour of rack 
formation except for ultra-high-fre­
quenry work, for we do not feel that it 
is any less efficient despite the criticisms 
"·e have received. 

For 
Experimental V se 

Our station has been designed for our 
own experimental use so that we cuuld 
trv the dozens of circuits that were sent 
in~ bv contributors and the new com­
pone;1ts as they are designed. In addi­
tion the station is on the air a minimum 
of four hours a clay testing new ideas 
so that they can be pa;,sed on to our 
readers from time to time. 

The station was intended for two I 
\Ya vebands, 40 and 20 metres, with vary­
ing power from 20 watts up to 200 watts. 
\Vhile "·e realise that verv few ama­
teurs can afford such equiprri'ent we have 
no hesitation in describinv the construc­
tion for it can be used with any type 
of gear right down to IO \Yatts. \\That 
we want to do is to persuade amateurs 
tn go over to rack construction, for 
when made properly it is far more sim­
ple and getat;:cble than thP hay-wire 
breadboard. 

Briefly the transmitter consists of 

C.O., F.D. or sub-amplifier, second sub­
amplifier and neutralised push-pull 
P.A., two power packs to give soo volts 
and r ,200 volts, while the modulator at 
the moment gives 85 watts of audio but 
is shortly to be adapted to give r6o watts 
of audio. In this section we are going 
to describe the first three valves operat­
ing as C. 0., buffer and second buffer. 

First of all an A.C.jPen. after a little 
juggling w·ith auxiliary grid voltages 
was found to work very satisfactorily as 
a crystal oscillator. The H. F. choke in 
series \Yith the bias leak is of the 

'creen;~cJ type which \Yas found to be 
most important, otherwis<> hum was in­
troduced by pick-up from the power 
pack in the section beneath. Another 
small point tu notice is the block­
ing condenser in series with the crystal, 
on the earthy 'ide. 

The anode circuit of the C. 0. is tuned 
in the usual way but the coil is simply 
a standard four-pin Eddystone 40-
metre coil "·ith the reaction winding re­
moved. From past experience we have 
discovered that a like!\· source of 
trouble are the .002 by-pa:, condensers. 

s 

~GV.3 ~GV.:!I 
c i::l 

This is almost self-explanatory and is in itself a complete transmitter. 
follow. 
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A high power P.A. is to 
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To prevent any breakdown we use two 
.oos condensers in series so doubling 
the breakdown voltage. So far this ar­
rangement has proved very satisfactory. 

Capacity coupling to the OZ f 520 sub­
amplifier is quite standard, but again a 
screened H. F. choke in the grid circuit 

A Tungsram 0Qf7ojrooo is used as a second 
sub-amplifier. 

\Yas found to be necessary. A special 
coil was constructed for the anode cir­
cuit and was made on 2!-in. Becol 
ribbed former and wound with 2o-gauge 
enamel-covered wire, eight turns spaced 
quarter of an inch resonating with the 
tuning condenser at about one-third of 
its capacity. Three va!Ye pins were 
screwed into the former and a base was 
made from ebonite strip and insulated 
sockets. 

The only difhculty found with this 

stag·e ,,·as the .oooi neutralising con­
denser. .~n ordinary double-spaced .ooor 
mid~et was useless so in the end \Ye 
\Yere forced to obtain some old .oooj 
Lissen re~ction condensers and triple 
space them. 

It is particularly important in this 
stage to ensure the efficiency of the by­
pass condensers and the plate-to-grid 
blocking condensers so we again used 
t".·o .oo j · s in series. However, since 
the Tx was first built Dubilier have 
brought out some 1 ,ooo-volt \Yorking 

, condensers type Bno, which can be 
i tiwroug·hl\· recommended. It certainly 
overco~11ei the need for two condenser~s 
in series. 

• A Second 
Sub-amplifier 

As a second sub-amp! ifier the new 
Tungsram OQ;ojr,ooo was finally used. 
This is an exctellent oscillator for high­
frequency work and is run at 70 \\'atts 
so O\'erdriving· the two P.A. valves. In 

i this circnit anode coupling did not prove 
1 very satisbctorv, while . the s;:stem of 

ns1ng n·•o condensers 1n senes also 
failed, so finally special Dubilier high­
voltage working .002 condeasers were 
used. 

; Link coupling of the conventional 
1 kind gave excellent results, but con­

trary to expectations the link was better 
in the centre of the coil than \Yhen 
coupled to the cold end. 
~ otlce that switches are in series 

,,·ith e'lch H. T. supply to facilitate 
ease of nentralising, while keying was 
carried out in the anode of the first 
buffer. Dial indicators are connected 
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Each section is connected to the power pack by its own separate 4-pin plug and cable. 
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across each he,1ter except in the case of 
the second buffer as this valve has 
a ten-volt heater only half the winding 
was used. 

So far everything has been quite 
straightforward, but in the next issue 
we will give details of the push-pull 

The complete equipment is housed in a wooden 
jour partition~rack. 

P A. stage, the universal aerial coupler 
and the power packs. Also the method 
of interconnecting these units should 
prove of interest. 

The Set Builders' Manual 

"PROGRESS," the new publica­
tion of A. F. Bulgin and Co., 
is excellent value for a shilling. 

Every construct.Jr should obtain a copy 
and see how to make such units as an 
ACjDC convertor, ten-watt A.C. am­
plifier, a five-valve AC(DC radio­
gramophone, five-watt D. C. amplifier, a 
midget self-contained portable, etc. 

All of these instruments are dealt with 
in a very comprehensive way and can 
be made up with the minimum of 
trouble. The book is particularly well­
written, very lucid, while many home­
builders will be amazed at the cheap­
ness of the suggested circuits. A map 
of Europe, giving the location of most 
of the principal stations, spreads across 
two pages. The components shown in 
the book can be seen at the London 
<;howrooms of Messrs. A. F. Bulgin & 
Co , 64 Holborn Viaduct, E. C. 1. 
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HAD A FAIR DEAL? 

30-line 
Television 

Outt R~ad~tts' Vi~ws The Lorenz 
Receiver 

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

expressed by readers which are published on this page. 
Radiolympia 

Has 30-line Television had a Fair 
Deal? 

SIR, 

I note you state that the 30-line 
television transmissions are to be dis­
continued after September 11 ; this 
is also confirmed by The Radio 
Times, therefore all those who have 
disc television apparatus, including 
myself, can now place them in the 
junk box as rhey will be useless for 
the coming transmissions (when they 
arrive). 

In my opinipon the 30-line trans­
missions have never been given a 
fair deal. \Vhen Bairds were 
granted a licence to transmit from 
their Long Acre studio the time 
granted was so meagre as to be use­
less for either experimental or enter­
tainment value; again when the 
B.B.C. graciously decided to allow 
transmissions from their studio, the 
times arranged were, to say the least, 
unreasonable for the average person, 
but even these transmissions, espe­
cially of late, have been splendid, and 
I have upon a number of occasions 
written and congratulated Mr. 
Eustace Robb upon the excellent 
programmes and the fine results I 
had received, but it has been useless 
to ask or expect visitors to witness a 
transmis-,;ion between 1 I and 12 
o'clock at night. 

No, sir, the 3o-line transmissions 
have never had a fair trial to allow 
television to become an additional 
form of entertainment to a vast num­
ber ot listeners, which I am con­
vinceci would have happened had the 
transmission;; been given at a reason­
able time every evening during the 
week. Why? \;v·eli-I have my 
own opinion as to the reason. 

LooKER No. 2 (London, E.11). 

* * * 

The Lorenz Receiver 
SIR, 

Being subscribers to your esteemed 
publication TELEVISIO~ A~D SHORT-

WAVE WoRLD, we read in No. 91, 
Vol. VIII, of September, 1935, a 
note entitled " Manfred von 
Ardenne' s Rer::eiver.'' 

We should like to call your atten­
tion to the fact that contents of this 
note leads to misunderstandings, for 
all of the receivers mentioned therein 
are designed by the television depart­
ment of C. Lorenz A.G. C. Lorenz 
A.G. solely took advantage of the ex­
periences of Manfred von Ardenne's 
laboratory regarding Braun tubes. 

We should be very much obliged 
to you if you could arrange to publish 
a r ecti!i.cation in your next issue 
wl!ich plainly indicates that the tele­
vision receivers are developed by C. 
Lorenz A.G. 

· Thanking you in advance for your 
kind assistance in this matter, we 
are1 

C. LORENZ AKTIENGESELLSCHAFT. 

DR. H. A. STEUDEL. 

* * * 

Radiolympia 
SIR, 

I see that last year Radiolympia 
was open for nine days and the aver­
ag-e attenJanr::e was approximately 
27, 2oo. This year it was open for 
ten days and the average attendance 
did not reach 2o,ooo. I don't know 
ho" much it fell below that figure. Is 
it a fair inference that the balance of 
7,200 were looking for television and 
did not go to Radiolympia because 
they knew they would not find it 
there? 

ScA:'-INER (Weybridge). 

Your personal opinions and experi­
ences are helpful to other readers. 
We pay half-a guinea for the letter 
pulDlished on this page which is of 

the most general interest. 
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Appreciation 
SIR, 

I am sure that it would have been 
\\ell-night impossible to have pro­
vided a better variety of good fare 
than that provided in the August 
number. Even since your magazine 
has appeared in its new form I have 
"·atched it closely and have also 
passed it on to my neighbouring 
" fans " to get their views on it. 
The outcome is that they agree to a 
man that it fully satisfies the needs 
of the enthusiast and especially those 
(most of us) who haven't got a great 
deal of money to juggle about with. 

G. W. BARBER (London, S.E.). 

Lectures on Television 

Series of lectures have been ar­
ranged to be given at the following 
educational centres. 

School of Engineering and 
Navigation, High Street, Poplar, 
E. 14.-A course of five lectures com­
mencing on October 7. Fee for the 
course, ss. 

Borough Polytechnic, Borough 
Road, London, S.E.I .-A sessional 
course commencing October 3. Ses­
sional fees for students under 18, Ios. 
to ISS.; over 18, 2os. to 30. 

Morley College, 61 Westminster 
Bridge Road, London, S.E.I .-A 
course of lectures commencing Octo­
ber -J.· Fee, 7s. 6d. and entrance fee 
of 2s. 6d. 

The object of these lectures is to 
provide a general outline of the funda­
mental principles of television and 
they will be illustrated by experi· 
ments and demonstrations. Further 
particulars may be obtained by appli­
cation to the Principals of the col­
leges mentioned or to J. J. Den ton, 
25 Lisburne Road, Hampstead, 
N.W.3. 
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An 
Efficient 
A_.()./0.(). 
Deptode 

()onvertor 

This is a z•ery simple unit that can be left permanently connected to the existing radio set, converting 
it into an all-wave set. 

Here are some details showing how 
to construct what we consider 
should be one of the most successful 
short-wave convertors available. It 
was designed in the first place by 

Unit Radio. 

T HIS season both sho:-t-wave fans 
and the ordinary broadcast listen­
ers are thmking about obtaining 

reliable short-wave reception. The 
amateur naturally wants to improve his 
receiver, whil·= the man in the street 
cannot make up his mind whether or 
not to buy an all-wave set, to make a 
ohort-wave receiver, or to buy or build 
a convertor to put in front of the exist­
ing family set. 

Unit Radio, of 347 City Road, E.C.I, 
designed earlier in the year an A. C.( 
D.C. short-wave convertor using a hep­
tode valve. \\'e have bt:en using one of 
these convertors for several months with 
such success that we a1 e giving all these 
details so that the constructor can, if 
he wishes, make up this excellent con­
verter. Those listeners who are merely 
interested in hearing short-wave sta­
tions, but not in the construction of 
apparatus, can buy the completed unit 
from Unit Radio at the above address_ 

Added to 
Any Mains Set 

Actually this convertor can be added 
to any mains-operated receiver either 
super-het or straight types, no 
matter "·hether your receiver is A. C. or 
D.C. operated. A point to be borne in 
mind is this, the convertor can be linked 
up to the broadcast set and a turn of 
the switch simply converts your re­
ceiver into a powerful all-wave super­
het. When it is desired to listen to 
normal broadcast programmes the unit 
can be switched out of the circuit and 
no wiring need be touched. This is a 
point that wili appeal to the family 
man. The convertor uses a universal 
heptode valve as a combined detector 
oscillator. The aerial is loosely coupled 
to the grid coil while the grid of the 
oscillator section is also tuned. A 

double-gang condenser tunes both cir­
cuits simultaneously, a wof I geared 
tuning drive making operation very 
simple. The heptode obtains its high­
tension and low-tension from the mains 
via its own compact mains unit, so that 
no additional equipment is required. 

The whole unit is mounted on a 
chassis 10 in. wide by 6~ in. deep by 
2 in. in height. The actual layout of 
the above chassis components can be 
seen from the illustration. ~ otice how 
the metal rectifier and mains dropping 
resistance are completely shielded. 

Two coils are required for each wave­
band, and these can be of the conven­
tional four-pin type, so that the unit will 
tune all band~ including the 1.7 Me 
am8teur botnd with tour sets of coils. 
The !txed condensers and resistances arc 

"Aol'\5eT 

of the standard T.C.C. Tubular and 
Erie 1-watt type with the exception of 
RI, which is a ::nains voltage dropping 
resistance. The theoretical circuit is 
almost self-explanatory, but the follow­
ing values will be required: 
C1 and Cz .ooOIS mfcl_ ganged con-

C3 
C4 
cs 
C6 
c7 
CS 
c9 
Cw 
CII 

RI 

denser 
. 1 mfd. tubular 
.0003 mfd. tubular 
.0003 mfcl. tubular 
. 1 mfd. tubular 
. 1 mfd. tubular 
8 mfd. electrolytic 
4 mfcl. electrolytic 
. 1 mfd. tubular 
.01 mfcl. tubular 
mains voltage d1 opping 

resistance 
2 50-ohms, I -\\-att type 

r---, 
L_~~~~~----------~--------4-~~~~ ~ 

'M~t,IN~ 
~vv~~~~~~~-r ~ 

:__::,~~_: 

The heptode valve obtains its power from -a .relf-contained eliminator. 
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An idea of the layout can be obtained from the top view of the chassis. Both coils are 
mutualfy screened. 

Metal RectifiE'r 
CHI 

CH:z 

3o,ooo-ohms, r-watt type 
:zo,ooo-ohms, r-watt type 
:zo,ooo-ohms, r-watt type 
Ferranti Heptode 

VHTS 
Westinghouse HTr2 
H. F. Choke centre 

tapped 
L. F Choke 30 henries 

The remainder of the components 
such as valve holders, etc., are of con­
ventional type. 

OCTOBER, 1935 

mounted beneath the chassis. The on­
off switch and change-over switch 
are mounted on the front lip of the 
chassis, while the input and output 
oockets and voltage adjuster are 
mounted on the back lip of the chassis. 
All other components are mounted in 
convenient positions beneath the 
chassis. 

We can assure our readers who make 
up this unit that this is a most effec­
tive way of receiving short-wave sta­
tions. With reasonable care in construc­
tion no difficulties of any kind will be 
experienced and readers will be secure 
in the knowledge that they have equip­
ment equal to most all-wave sets on the 
market. 

Messrs. Unit Radio can supply a com­
pletely wired receiver for £6 rss. od., or 
a complete kit of parts for the home 
constructor for £6 :zs. 6d. 

Construction should ~ot present any 
<iifficulties The m am double-gang 
tuning condemer is mounted in the 
<entre of thC' chassis. On the right-hand 
side is the heptode valve and to the right 
of that the 8 mfd.. electrolytic con­
denser. On the left-hand side of the 
tuning condenser is mounted a small 
aluminium screen parallel with the 
front panel and on either side of this 
are mounted the tuning coils. At the 
back of the chassis is mounted the 
voltag•3 dropping resistance completely 
-covered with an aluminium screen. The 
1·emainder of the components are all The mains dropping resistance has to be screened in this way to prevent beat ruining the cabinet. 

W2XAF to Move Schedule 
Ahead One Hour 

W2XAF, General Electric's short­
wave station, operating on 31.48 metres, 
will move its week-day schedule ahead 
one hour, beginning September 30. 
The transmitter VI-ill go on the air at 
6.30 p.m., and continue until 12 mid­
night, Eastern Standard Time. 

This change does not affect the Sun­
day schedule, which is from 4- I 5 p. m. 
until r 2 midnight, Eastern Standard 
Time. 

Five-metre Tests 
G5RK, operated by A. F. Ramsay, 

will be radiating phone and I. C. W. on 
56 me. from the roof of the Daily Ex­
prpss building on Sunday, September 

2<,). Approximate times will be from 
;o.3o to 13.oo B.S.T. 

The transmitter in use will be an 
ultra-audion oscillator, with a Tungs­
ram r 5/400 triode ; the transmission 
lines will be three feet long spaced three 
inches apart and feeding an eight-foot 
horizontal di-pole. Reports will be ap­
preciated from any I istening station 
who may hear these transmissions. 

Quality Radio Components 
Claude Lyons have just issued 

their latest catalogue, a sixty-four 
page booklet giving details of 
high-grade apparatus. Although quite 
a lot of the components are of American 
origin they are particularly fine as re­
gards construction while they have a 
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number of original lines ""hich cannot 
be bought elsewhere. For example, 
Sylvania American valves are available 
and altogether there are almost two­
hundred different types. Transmitting 
amateurs should bear in mind that 
Claude Lyons can supply American 
transmitting valves. On looking 
through the catalogue we see such com­
ponents as power potentiometers to 
carry up to r 5-amps., fixed resistances 
up to r So watts, general radio preci­
sion dials for frequency monitors and 
receivers, all types of microphones, 
high-voltage smoothing condensers and 
apparatus for the amateur such as am­
meters, crystals, power chokes, wave­
meters and ceramic insulators. This 
catalogue should be obtained by every 
amateur. 
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HoDJe·Dtade Short-wave Uoils 
Many amateurs will this season be building their own short-wave receivers. In response to requests from 

readers we are publishing some details showing how a set of coils can be made very cheaply at home. 

A T the recent Radiolympia many 
readers expressed regret that we 
did not give any coil construction 

.details. Although most of our readers 

with the correct number of turns to en­
sure the best possible L / C, that is in­
ductance to capacity, ratio. Thirdly, 
the coils have been so arranged that 

poor, so the second coil starts at 
I 8. 5 metres bringing in the r 9 and 2 5 
metre bands i.n the correct positions 
and covering up to 59 metres. The 
third coil covers all wavelengths be­
tween 48 and 173 metres a! though this 
wavelength depends a little on the 
losses in the receiver and the type of 
condenser used. This third coil only 
just brings in the r6o metre amateur 
band so that the L/C ratio is poor; but 
do not worry about this point for over 
IOO metres the L/C ratio is not nearly 
so important. 

The actual construction should not 
cause difficulty as the illustrations 
clearly show the method of winding. 

First of all three lengths of ebonite 
tubing 3 in. long and r. 5 in. diameter, 
including ribs are required. Also 12 
Clix valve pins with three nuts on each 
pin, about 6 ft. of No. 20 tinned copper 
wire and 8 ft. of No. 20 gauged enamel 
copper wire will be wanted for the three 
complete coils. 

The design of this coil enables all n•ave!engths down to I 3 to be covered. Special coils for the 
ten-metre band can also be made in a simiiar way. 

First drill the ebonite former to take 
the pins making sure that they are a 
tight fit. The actual spacing, the same 
in each case, can be obtained from the 
drawing. Stretch some of the wire to 
be used by fixing one end of it m a 

(Continued at foot of neYt p:1ge.) 

buy their components t4e.~.~ •. are still 
some who wish to experiment with 
several receivers and, in particular, 
with their own coils. It is an estab­
lished fact that to attain maximum effi­
ciency from a short-wave receiver 
stations must be tuned in with the mini­
mum of condenser capacity. By that 
we mean that if, for example, a 20 
l!'etre station could be tuned in at 20 
degrees on the dial it would be con­
siderably louder than if it were tuned in 
at So degrees on the dial. 

Wavelengths 
from 12-175 Metres 

These coils, a set of three, have been 
designed to cover all wavelengths be­
tween I 2 and I 7 5 metres, SO that all 
.amateur and commercial bands will be 
covered. But before giving construc­
tional details here are some of the 
reasons for designing the coils in this 
unusual way. 

First of all the main principle under­
lying short-wave construction is to en­
sure minimum loss in every direction. 
Coils in particular must be wound on 
the best quality former with the 
minimum of material. Unfortunately 
it is not yet practicable for amateurs 
to experiment with coil forms made of 
bigh-quality material such as Frequen­
tite or Steatite, which cannot be drilled 
or worked once it has been moulded. 

Secondly, these coils have heeD. made 

they overlap in 
wavebands without 
the ovf"rlap occur­
ring anywhere near 
a popular channel. 

L/C 
Ratio 

First of all as the 
lowest short-wave 
station has a wave­
length of approxi­
mately 13.5 metres, 
a coil that tunes to 
12 metres will do 
admirably. This 
means that the I3. 5 
metres station must 
come somewhere 
around 20 degrees 
on the dial. The 
ratio of inductance 
to capacity will then 
be as good as is 
practicable, so giv­
ing a high degree of 
efuciency. We have 
designed this first 
coil to have approxi­
mately a top wave-
length of 28.5 
metres. Although 
the coil will tune 
in the 2 5-metre 
broadcast bands the 
ratio of LfC is 

~ll 

------- 3" -------~ 
,, ,, " --r 

3/ ~ I ,, 3 I 
/'6'*--- 'A----"'*-- 1 --+%8~ 1 

I I 'o/16" I 

~---~--f]J 

3 

Be sure to obtain the correct spacing, otherwise the coil will not fit perfectly 
into the holder. 
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Commercial Receivers for the Shorl-W"aves: No. 7. 

The Hyvo!tstar 7-t•a/t>e all-wave super-het. 

W
E know that our readers will be 
particularly interested in the re­
sults obtained from our tests of 

the " Hyvoltstar "' 7-valve All-wave 
Superhet. It has been generally agreed 
that the only all-\Yave receivers that 
really "·ere efficient were of American 
origin. At Radiolympia this year there 
was a decided trend towards all-wave 
receivers, but with the exception of a 
few, most of the rec.eivers shown were 
of the standard broadcast type with a 
short-wave section added. 

The " Hyvoltstar" is the nearest re­
ceiver of its kind to the multi-valve 
American set that w·e have so far tried. 
It consists of a 9-stage super-het circuit 
using a variable-mu high-frequency 
amplifier, pentagrid frequency changer, 
with a variable-mu I. F. amplifier, 2 
Westectors for detection and delayed 
A.V.C., a triode L.F. amplifier, 2 push­
pull pentodes giving 7-watts output and 
two half-wave rectifiers. As well may 
be imagined this receiver has an excep­
tional range. Noise level has been re­
duced in the design of the I. F. ampli­
fier to a negligible level so that weak 
short-wave stations can be received 
without difficulty. 

Short-wave 
Features 

As most of our readers are interested 
in the short-wave end of this receiver, 
here are some of the more important 
points which we noted during our tests. 
First of all, the tuning range is approx­
imately 13.5 to so metres in 2 steps. 
Both short-wave bands are accurately 
calibrated in metres, which in itself 
makes tuning simple. The amateur 
wavebands occupy quite a reasonable 
width of the tuning scale so that stations 
are not particularly cramped. As an 
example of what we mean, this receiver 
was used in conjunction with our own 
transmitting station for a period of 

Universal 
All-wave Receiver 

several weeks and a large number of 
contact;, were made both on 20 and 40 
rLetres. It is without question one of 
the best British built receivers of its 
kind and the chassis at 22 guineas 
should meet the requirements of many 
amateurs who want a reliable short­
wave receiver. 

Broadcast listeners who wish to hear 
continental and American short-wave 
stations should not get the idea that 
this receiver is solely for use on amateur 
bands. The 13, J(J, 19, 25, 31 and 50 
metre commercial wavebands are 
covered and so efficiently that in normal 
circumstances a very great number of 
American stations can be tuned in on 
the loudspeaker. 

The high-frequency stage in front of 
the detector is certainly a very great 
advantage. There is an appreciable 
gain even down to 14 metres, while at 
the same time the absence of second 
channel whistles is particularly notice­
able. It is not uncommon to receive 
stations such as W2XAD, W3XAL, and 
WSXK at such strength so as to load 
the loudspeaker to 5 or 6 watts. 

On Medium 
and Long Waves 

On mediu.n and long wavebands we 
have no criticisms to make. Hum level 
is of a very low order and .:on A. C. 
mains averages ·5 volt and on our D.C. 
mains ·9 volt. Selectivity is a genuine 
9 kc., so most of the European stations 
which have their own frequency can be 
received without trouble. A point 
which will prove the exceptional effi­
ciency of this receiver is that on many 
occasions we were able to log American 
stations with an aerial consisting of 3 
or 4 ft. of wire to a picture rail. 

Quality on the medium waves from 
local stations is of a very high order. 
The loud-speaker has been designed so 
as to give a level overall frequency 
response and to handle the maximum 
output of 7-watts without stress. This 
speaker is, of course, of the energised 
type. 

A refinement which every reader will 
find particularly useful is the combined 
silent tuner and automatic noise 
suppre'isor, while fluid light tuning 
p10ves useful on even the weakest 
statwns. \Ve have not mentioned be­
fore that the valves used are of the l . .igh 
potential heater type so that the receiver 
does not make use of any mains trans­
former. Consequently it can be used on 
mains supply A.C. or D.C. from 190 to 
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z6o volts, and with A. C. from 2 5 to 1 oo 
cycles. Special models are available for 
100 volts A.C. or D.C. mains. 

The chassis is particularly workman­
like being all steel with the majority of 
the components com pl etel y screened. 
This point is particularly interesting 
when the receiver is to be used in con­
junction with a transmitter. Duplex 
working is made much mo:·e simple. 

Several models of· this receiver are 
available. A chassis complete costs 22 
guineas; a table model z6 guineas, a 
table radiogramophone 30 guineas, 
while a super-console automatic radio­
gramophone costs 40 guineas. 

This receiver is without question as 
efficient an all-wave instrument as we 
have tested so far and we can 
thoroughly recommend it not only for 
use in this country, but abroad, for all 
components are suitable for tropical 
use. 

Makers are Universal High Voltage 
Radio Co., of 28-29 Southampton Street, 
Strand, vV.C.2. 

" Home-made Short-wave Coils " 
(Continued from preceding page.) 

vice and pulling the other end with a 
pair of flat nose plyers just before the 
coil is to be wound. Dealing with the 
lowest wave-band coil first, start at the 
end pin and wind on as tightly as 
possible three turns of the tinned 
copper wire finishing off at pin 2 and 
spaced as shown. Start again at pin 3 
winding on three more turns and 
finishing off at pin 4· 

The second coil is wound in the same 
way as the first coil except that in be­
tween pins 1 and 2 there are 8 turns 
and between pins 3 and 4, 5 turns. 

Finally, the third coil which is wound 
with enamel covered copper wire. 
Turns are put on without any spacing 
in simple solenoid fashion. There are 
23 turns between pins 1 and 2 and 10 
turns between pins 3 and 4· 

We know that the coils are very 
efficient and are quite suitable for use 
in wave-meters, wave-traps and similar 
apparatus. A complete set including 
mount and supports can be obtained 
from Messrs. Wright and Weaire, to 
whom we suggest you apply if you 
prefer not to make these coils at home. 
Ebonite formers are obtainable from the 
British Ebonite Company at Hanwell, 
while Messrs. Lectrolinx, Ltd., of 77a 
Rochester Row, are the suppliers of the 
coil pins. 
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The Short-wave Radio World 
A Simple 10-metre Transmitter 

T
HOSE who have not seen QST will 
have missed the interesting des­
cription of the IO-metre transmitter 

used by W 4AGP. The equipment con­
sists of a 59 electron-coupled oscillator 
and a push-pull 46 amplifier. The cir­
cuit diagram gives all the necessary 
information, but the following extra de­
tails will probably be of interest. The 
oscillator grid-tank circuit is high-C, 

tuned to I4 me., "·ith the plate very low­
C on 28 Me. Since the coils have to be 
adjusted to give this capacity value it 
is not possible to give the exact dimen­
sions. The oscillator-plate tank is 
adjusted so that it tunes to IO metres, 
with C2 just above minimum value. 

The link is coupled through one turn 
at L2 and tapped a half a turn each side 
of centre on L3. The quarter-wave 
high-Q plate tank circuit in the amplifier 
is used to get maximum plate efficiency. 
The tubes- half-inch copper, are 8 ft. 
long with a shorting slider for adjust­
ment. The output voltage is 450 on no 
load, dropping to 400 volts at IOO mja. 

Constructors will find the following 
values of use. C I 2 so mmfd. C 5 100 
mmfd. C6 and C7 .oo2 mfd. CS .OOI 
mfd. RI so,ooo ohms. R2 I,ooo ohms. 
R3 10 ohms either side of centre. R4 
2o,ooo ohms. C9, Rs .1 mfd. and I,ooo 
ohms variable L I four turns tapped I~ 
turns from earthy end, I{: inches 
diameter. L2 8 turns. L3 6 turns both 
I~ inches diameter. 

A Crystal Gate Super 
W9KGM is using iron-cored I.F. 

transformers iE his single signal super. 
Radio engineers have long been familiar 
with the fact that increasing the permea­
bility ot a transformer core, providing 
the losses in the coil are low, will 
greatly increase the efficiency of the coil, 

A Review of the Most Impor­

tant Features of the World's 

Short-wave Literature 

for because of the higher permeability 
less wire is required for a given induc­
tance, so lowering the H. F. resistance 
and the distributed capacity. This re-

Copper Tu bin-s 112"dia.. 
Spa.ce.d Ye" apart 
Lenoglh. 1~ f.. at 10 ;\.. 

Cg 

W4AGP we.r tbi.r circuit on ten metre.r. 
It .reem.r ju.rt the tbingjor Eng/i.rb amateurs. 

suits in a much higher.Q coil. The Q of 
a coil is, of course, the measure of its 
sharpness,1 resonance of selectivity, Q 
being equal to 2rrfL / R. 

\Ve have shown the circuit of the sug­
gested super-het so that amateurs will 
get some idea how a crystal gate can be 
added to existing sets by only making 
slight modifications. The I. F. trans­
former coupling the first primary to the 
grid of the 606 must be of low imped­
<o.nce and, of course, centre tapped, so as 
to provide the balanced gate. This en-

I"·DET. 

TO Hf. GAIN CONTROl. 

abies selectivity to be varied by means 
of a small-capacity condenser, which is 
virtua 11 y in parallel with the crystal. 
This :.trrangement has a particular fea­
ture in its fa·,our. The crv,.tal ca11 be 
switched out of circuit v.ery quickly 
when high-quality phone reception is 
required. 

A Portable Valve Voltmeter 
In the current issue of Nadio, an 

interesting valve voltmeter was des­
cribed which is particularly useful for 
measurements which require a meter of 
high input impedance. This arrange­
ment is suitable for the measurement <Jf 

RF across coils where the input is only 
a fraction of a volt. Its range is up to 
I! volts RMS. The circuit is quite 
simple. Several bias batteries are used 
for HT, while the meter reads up to I! 
volts. .\ small bakelite panel supports 
the meter, rheostat and input terminals, 
while the valve is mounted on a bracket 
underneath the panel. The meter is not 
provided with a bucking voltage system 
because the H. T. battery is only of low 
voltage and has a resistance of 3o,ooo 
ohm,; in series with it. A . 5 mfd. con­
denser is used to by-pass all A.C. cur­
re:lt from plate to heater, so improving 
the detection characteristic. Of course, 
the meter al\d resistance provide a path 
for D. C. plate current. 

A 30-ohm filament resistance provides 
g·rid bias of about I! volts due to fila­
ment current drop across it, while a 20-
ohms variable rheostat allows for initial 
reading adjustment and also provides a 
means for filament switching. 

This voltmeter can be calibrated by 
usir.g a potentiometer and a low-reading 
A. C. voltmeter across the filament wind­
ing of an A. C. transformer. Remember, 
tl.e A.C. voltmeter reads RMS values, 
so that 2! volts RMS equals 3· 53 volts 
peak. 

TOl.F: 
AMP. 

HT+ 

SG.>IT+ 

There fs no doubt about a crystal gate super being the thing on 20 and 40 metres. II/'9KG<\f suggests this 
circuit. 
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A Receiver /or 5 Metres 
VK2JU, has described in the August 2 

issue of TVireless Weekly, a 4-valve 
A. C. operated s-metre receiver. It is of 
the super-regenerative type of conven­
tional desig-n with resistance regenera­
tion obtained by varying the screen 
voltage on the detector valve. The 
!Opecial coil mentioned is similar to the 
Bulgin quench coil, while the coils in 
the grid circuit of the 57 are conven-

A portable valve voltmeter of this kind is very 
us~ful. It can be used as an R strength tmter. 

50,ooo.n 
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lators are on the same frequency. The I action tends to pull the larger oscillator 
crystal control oscillator is quite con- into step with the smaller one. 
stant in frequency, so the interlocking A low-C high power oscillator is rather-

40A 
.X TAL 

R, 
4o,ooon 
l'W. 

c, 40A 
70 
mmf. 

Interlocked crystal control i.r the latest product of FrankfC. }ones. It will prol·ably be popular m this 
country this winter. 

unstable and usually has rather a ragged 
note when monitored in an oscillating 
C. IV. monitor. The crystal oscillator 
has a pure C. IV. tone so it is easy to find 
out whether the two oscillators are in 
step or not. 

A 47 pentode C. 0. is used to control, 
by its second harmonics, a high-power 
oscillator using a pair of r so-watt 
valves. These are in a Colpitts oscil­
lator circuit with the control circuit in 
parallel across the grid circuit. This 
control circuit is at half frequency and 
if a low-C circuit is used it acts like an 
H. F. choke to the frequency of the final 
tank circuit. 

By using the second harmonic of the 

All of the cumpJnents in this A'islralian circuit built by VK2}U can be obtained in this country. 

C. 0. sufficient interlock is obtained 
without cracking the crystal. Operation 
at the fundamental requires careful ad­
justment of coupling between the 
oscillators in order to prevent too much 
feed-back into the grid of the 47 result­
ing in a fractured crystal. 

tional s-metre coils. Tuning condensers I 
are of the 15 mmfd. midget type as 
available from Jackson Brothers, while 
the aerial can be a conventional doublet 
obtainable from B. T. S. The remainder 
of the circuit is self-explanatory. Valves 
can be obtained from Messrs. Claude 
Lyons. 

Interlock Crystal Control 
Frank C. Jones has just evolved a new 

circuit which is becoming popular in 
America. The idea of this interlock 
c1ystal control is quite straightforward. 
As many amateurs know, there is occa­
sionally need for a crystal control signal 
from a relatively high power amplifier 
where there is not sufficient buffer am­
plifier power available properly to drive 
the final amplifier. 

By the use of an oscillating final P.A. 
a good signal can be obtained by means 
of an interlocking crystal controlled 
oscillator. Such signals require careful 
monitoring to be sure that both oscil-

When to Listen for Short-Wave Stations during October 
By C. ]. Greenaway, 2BWP. 

G.M.T. 3.5 me. 7 me. l4 me. 

0300 W1, 3, 8 
0400 W3, 8 
0500 W8 K5 
0600 HC; OA, VK W5 ZL 
0700 LU ; OA ; VK ; W5 ; ZL 
0800 FM8; PY; VK; VO; 

W2, 4, 8: ZL 
0830 YK; ZL 
1000 F).I8; YK 
llOO VK; ZL 
1200 VK 
1300 VK; \Vl, 3, 8 
1400 SU; VK; W1, 3 
1500 VK SU; PK; VE3; VK; 

\V1, 2, 6, 8, 9 
1600 KA; VK; vu FT4; PK; W1, 2, 3, 4, & 
1700 VK FT4 ; VE5 ; W1, 2 
1800 VK; ZL CN: F:\18; VEl; W1, 

9; zs 
1900 VK CN: 'n 
2000 CN: Fl\fS; SU; VK 
2100 VK; W1, 2 
2200 Wl, 2, 3 
2300 W1, 2, 3, 8, 9 
2400 W8 
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fJalls 
B.R.S. 1,847, C. ]agger, GJ1ildford, 

Surrey. 
(14-mc.) 

(August 4)-W2WAG, W3MD 
WIIJL, WsDQ, VP6YB; (August sl 
-W2CMJ, W1WJ, WgBXE, W4BJ, 
WgGYJ, V!IEVO, IWSJV, WgOKA, 
WSBO, WSDR, WSHY, W2AMV; 
(August g)-WzCSU, WsLA, W1C]V, 
WsBDB, HBg], W3ENY, VE2CA, 
;w40C, WsVNV, VP6YB, G6SR; 
(August w, oo.12)-·W2CGJ; (o6.so­
o7.3o, 7-mc.) l1KR, l1KB; (21.40, 14-
mc.) PX1B (CW) VP6YB, WgDVP, 
LY1J, W4KH, TI2AV, COSYB; (Aug­
ust Il, 22.oo)-VE4HW, W'3'MD, 
W3EOZ, VOd, VE3HC, W7FL; 
(August 12, 2o.oo)-LU7AZ, CTzBC, 
VE4DU, LU1BZ, CX1PA (all CW) · 
(17.oo) PX4XM, ZB1H (both CW): 
L Yu\G, VE1CR, X1Q, WsLA, 
IVvgAAN, W3EOZ, W1CHG, WzDYY, 
VP2AC, WSEQA, VhFLL, LA1G, 
PY2AK, VQSA; (August 23)-W3EOA, 
W2DH, W2EUG, UP6YB, W3EHY 
WICGY, WJMD, WIOXFP, W?OAF: 
Wy'\BN, ,WgOCP, W3VX, W40C, 
WgFBD; (August 24)-VE1BD 
VEsHA, W3BFH, W 3ABN, C02SV: 
COzRA, HBgAQ, WgFJ, W2EDC, 
W2EZC, K6DUM, W4WT, WsBPV; 
(August 25)-C02:wz, WsBCW, 
W 4BLH; (August zS)-VEgCNE, 

Heard 
VOrl, EASAE, W6FGY, \V2BSD, 
VE1CR, HI7G, W3BFH, W2CKA, 
W4ALG, VE2BG, W3EFS, W3CUB, 
VE2HK, WsAVR, W 9FJ, ;W4AFC, 
W?CGR, WJZX, HH1P, W4BLH, 
VE4IK; (August 29, 22.00-2J.OO) 
W6IRX, W6DOY, (September 1)­
\V4KH, WsBMZ, :W4CJ, VE1FE, 
HI 7G, W4AGC, VEsEH, TI3AV; 
(September 2, 13.00-22.oo)-WsBDB 
J~J~'- W4AOG, WsZXU, VEJLl: 
\\ sCf,

1
W, XLA1Y. 

B.R.S. 1,942, C.]. Penberthy,Longrockt 
Cornwall. 

(14-mc. Phone.) 
\\'3BFH, W3MD, W3BPH, W3CRG, 

\V3CM, W3BC, W3CIG W3DAR 
\\'4MP, W4AXZ, W4AH, W4UM: 
\V4AHH, W4CO, WsDVE, W6AP, 
GsVL, VE3LL, SMsTA CT1BY 
OK2AK, OKzKO, ON4ZA, EA4BA; 
L\7BA, C060M, COxYB, T. Yu\G 
LCXDR, HC1FC, VPgR. ' 

B. McDougall, Stornoway, Scotland. 
(J4·mc. Phone.) 

Vf'(,YB, W3BFH, W3EFS, vV3BSD, 
\\-3COT, W3EOZ, 1W6FQY, W3CRG 
Wy\AY, \'E2BG. ' 

Brian Howarth, London, W.g. 
(7-mc. Phone.) 

GzAV, GisMZ, GGSR, GzPS, 

·r~U'll~JO~J 
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ON40V, G6LX, ON4YI, GsKA, D4AG, 
LA4X, LYIAG. 

(3-5-mc. Phone.) 
(zz.J0-2J.oo)-PAOASD, PAOKO, 

ON4M], PAOIZW, PAONF, G2SH, 
PAONV, FM3CV. 

(14-mc. Phone.) 
(2J.OOO-OIOO)-W3EOZ, WJBFH, 

\V3EHY, W2MD, ;\V2AMD, W2BS, 
\V4CLH, W3ACI, W6KD, LX1AS, 
VPsHE, W4WT, WSDVC, W6CNE, 
\V6CZ, W6BHO, COzFG, iWsNT, 
W 4AH, W 40C, W 4AXO, vV 4BTR 
VEsHN. ' 

2BSF, S. G. Wood, Rotherham, Yorks. 
(4o-meter CW.) 

WzFFN, WSMGC, W1BYE, 
.WSJMP, WSMFD, WSABO, WgJAI, 
\V3CMT, WSGFF, W3ERD, W3DPZ, 
W2HAY, WSHRD, W3CLU. 
B.R.S. 1,904, R. G. Shears, New 

Barnet, Herts. 
(20-metre Phone.) 

W3BFH, W3BPH, W3LL, W3DCX, 
i\V4AHH, LU6AT, W4DLH, W40C, 
W4CRE, W4AH, W4AXZ, WsLA 
WsBDD, WsBND. ' 

A. E. LeGros, London, S.E.6. 
(2o-metre Phone.) 

W3EOZ, W3MD, W3CAG, W3ABN, 
W3GX, [\V3DQ, W3AXT, W3BNC, 
W3BSH, W40C, W4AH, W4DLH, 
WsAOP, K4SA, VE2HK, CT1BY, 
HP1A, VPgR. 

"A SOUND CHOICE" 
IN EVERY SENSE 

A NEW VALVE---,a new 

Five of London's most popular Hotels prefer Sound 
Sales 30 Watt Amplifiers and Auditorium Speakers for 
the Super entertamment of their numerous patrons:-

THE " IMPERIAL " 
THE" ROYAL" 

THE" NATIONAL" 

THE " RAGLAN " 
THE " LINCOLN HALL " 

After exhaustive and competitive tests these five 
hotels decided EXCLUSIVELY on perfectly standard 
SOUND SALE 30 WATT Amplifiers and Speakers­
exactly the same as YOU can buy. 
There are Sound Sales super quality Amplifiers• 
Speakers, Transformers, etc., which will in every 
sense be "A Sound Choice" for the apparatus YOU 
are constructing. May we send you further particu­
lars of our quality products ? 

l•l*l§i·t(l)otH!i1 
SOUND SALES LIMITED 
Contractors to the G.P.O. etc., etc. 

system 
undistorted 

for greater 
Power Output 

The 

OS RAM 
PX25A 

m 
" Low Impedance 

Loading Circuits" 

osra!ll 
\fa~Vea. 

MARLBOROUGH ROAD, UPPER HOLLOWAY, N.l9. 

Price 25/· each 

WRITE FOR FULL 
PARTICULARS MADE IN ENGLAND 

Telephone: ARChway x66I-2·3· 

Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C .2 
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We have made a practice of reviewing each month 
some of the more prominent amateur transmitting 

stations. This month we are making a slight variation 
and are giving details of Oliver Amlie's receiving 

station which won the American Short-wave Craft 
Trophy. 

OtiNr Amlie at his station that won the Short-wave Craft Trophy this year. 

0 
LIVER AMLIE, with a QRA 
of 56th City Line Avenue, 
Overbrook, Philadelphia, Penn­

sylvania, U.S.A., makes a par­
ticular point of listening to Australian 
stations. He has obtained 140 reports 
from VK2ME, VK3ME and VK3LR 
during the period October, I934, to May 
9, I935· Our readers will be interested 
to know that Oliver Amlie is broadcast­
ing via W3AXU on 3I metres from 
Philadelphia during October, approxi­
mate time from 6 to 7·45 p.m. eastern 
daylight time. In the illustration of 
this station, Oliver Amlie can be seen 
operating his well-known three-valve 
receiver with which he won the Trophy 
this year. So as to give some idea as 
to the reliability of short-wave signals 
in America and to the efficiency of 
Oliver Amlie's receiver he has been 
asked by the Commissioner for Austra­
lian Broadcasting to send in regular 
reports on their three short-wave trans­
mitters. !'\ similar request was made by 
the Chief Engineer of the B.B.C. and 
by the Italian Broadcasting Company. 

Australian 
Schedules 

In his last letter to us, Oliver Amlie 
has sent some very interesting informa­
tion regarding the schedules of the 
Sydney short-wave station, which is 
well heard in this country. The follow­
ing are the times for October, N ovem­
ber, December, of 1935. 
Oct., 1935. VK2ME. I 
rst Sunday 12.30-3.30 a.m. 0530-0730, 
2nd Sunday & 

3rd Sunday 4. 30-8.30 a.m. 0930-1330 . 
4th Sunday 9.30-r 1.30 a. m. 1430-163o ' 
Nov., 1935. VK2ME. 
I st Sunday r.oo-2.30 a.m. o6oo-o8oo 
2nd Sunday & 

3rd Sunday 4.3o-8.3o a.m. 0930-1330 

4th Sundav 9.oo-1I.OO a.m. I400-16oo 
Dec., 1935: VK2ME. 
1st Sunday 
2nd Sunday & 

r.oO-J.OO a. m. o6oo-o8oo 

3rd Sunday 5,oo-9.oo a.m. 10oo-14oo 
4th Sunday 9.oo-r 1 .oo a. m. 1400-J6oo 

Oliver Amlie hopes, during the course 
of this year, to make 2 so contacts with 
the three Australian short-wave stations, 
and this is in addition to receiving pro­
grammes from all over the world. Veri­
fications have been received from the 
following stations and as their schedules 
have been given we are reproducing 
them for the benefit of our readers. 
Thanks are due to Mr. Amlie for this 
information. 

All time given herein IS G. M. T. 
(London time). 

HC2RL 45.oo Sundays, 
](J.45 p.m.-I a. m.; Tuesday, 2. 15-4· 15 
a.m. Guayoquil, Ecuador. 

metres. 

YV 2RC 49.05 metres. Daily, 10. r 5 
p.m.-3 a.m. Caracas, Venezuela. 

YV3RC 48.07 metres. Daily 9·30 p.m.-
2.30 a.m. Caracas, Venezuela. 

H}4ABE 50.42 metres. Monday, 11 
p.m.-4 a.m.; Tuesday, Thursday, Satur­
day, 11.30 p.m.-r a.m.; \Vednesday, 
Saturday, 12.30 a.m.-4 a.m. Medellin, 
Columbia. 

YVsBMO 51.28 metres. Daily, r r. r 5 
p.m.-2 a.m. Maracoibo, Venezuela. 

HCJB 73.00 metres. Daily except 
Sunday, 12.15 a.m.-3.15 a.m. Qutios, 
Ecuador. 

CTIAA 31.25 metres. Tuesday, Thurs­
day, Saturday, 8.30-11 p.m. Lisbon, 
Portugal. 

HT4\BL 49.15 metres. Daily, 11.30 

p.n1. to 12.30 a.m.; Saturday, 4-5 a.m. 
Manisale;;. Colombia 

VK2ME. 31.28 metres. Sunday, 6-7 
a.m.; 10 a.m.-4.30 p.m.; Monday, Tues­
day, 2-3 a.m.; VK2ME testing with 
\V2X.-\F on Monday, Tuesday, 12 noon 
till 1 p.m. Australia. 

VK3ME 31.55 metres. ·Wednesday, 
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The set is a three-va!ver. 

Thursday, Friday, Saturday, ro to 12 
JlOOIL Australia. 

VK3LR 31.34 metres. Daily except 
Sunday, 8.15 a. m. to 12.30 p.m. Aus­
tralia. 

COH 31.08 metres. Daily, 3-5 p.m.; 
<)-I 1.30 p.m.; I a. m.·-.) a. m.. Havana, 
Cuba. 

vV3XAU 31.28 metres. Daily, 4 p.m.-
12.45 a.m. Philadelphia, Penn., U.S.A. 

W3XAU 49.50 metres. Daily, 12 mid. 
to 3 a.m. Philadelphia, Penn., U.S.A. 

COC 49.92 metres. Daily, 2.30 p.m. 
to 4 p.m.; 9-12 mid. Havana, Cuba. 

\V9XF 49.18 metres. Daily, 1 a.m.-
2 a. m.; 4 a.m.-5 a.m. 

Any readers wishing to join the 6,ooo-
12,500 mile DX Club should write to 
Oliver Amlie at the address mentioned 
above for full details. No entry fees or 
subscriptions are required. 

Polytechnic Evening 
Classes 

The Regent Street Polytechnic, at 307 
Regent Street, \\1.1, are holding a 
course in wireless and high-frequency 
engineering including television, which 
i,; commencing on September 23, 1935. 
The course has been arranged to give 
those engaged or interested in wire­
less, television, or talking film work a 
thorough training in the principles and 
technique of high-frequency engineer­
ing. Fees per session for non-course stu­
dents are one evening of three hours or 
less 20s., each additional evening of 
more than one hour and not more than 
three hours, 10s. On glancing through 
the prospectus ''"e notice such courses 
as television and high-frequency engi­
lleering in the laboratory, alternating 
current measurement, radio frequency 
measurement, the design of wireless 
apparatus, wave propagation and re­
ception, electro-acoustics, etc., etc. 
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"30-line Television in History" 
(Continued from page 587.) 

signal was put on to the Savoy Hill 
programmes commenced. Since then 
television has never been unaccom­
panied by sound. That first famous 
programme in September, Igzg, has 
been followed by nearly I ,soo others 
up to September I I last, when 30-
line television died with honour. 

To return to the early days in the 
Baird studio, for sound a \V estern­
Electric double-button microphone 
was first used, but the studio was too 
small to have really good acoustic 
properties. At that time, only close­
up views of artists could be accom­
modated and the '' cell lighting'' was 
still fixed in one position. 

An important occasion was July I4, 
I930, when a contingent of B.B.C. 
producers and actors came to the 
studio and ingeniously managed to 
produce a one-act play, Pirandello's 
" The Man with the Flower in His 
Mouth," in a space which even pup­
pets would not appreciate. 

During the autumn of this year 
greater scope was being given to the 
programmes by more suitable placing 
!)f the photo-electric cells. A view of 
an area about 4ft. x z ft. became 
possible by bringing some of the 
cells correspondingly nearer, just en­
abling two artists to be seen tog·ether, 
or to show the keyboard of a piano. 
Only the hands of the artist playing 
the piano, and not his whole figure, 
could, of course, be seen at the same 
time. 

In the meantime a completely new 
studio and control was being equipped 
in Long Acre with all the latest im­
provements, and after one or two 
trial broadcasts it was brought into 
permanent use in April, I93I. The 
new apparatus included a disc pro­
jector as before, but now mounted 
higher up to enable the artist to 
stand, and with controls for adjust­
ing the position of the beam in both 
vertical cll1d horizontal directions. 
Beside this was a mirror-drum pro­
jecting a beam from an arc lamp to 
the back of the studio scanning an 
area about 6 ft. x 3 ft.; this also had 
controls for moving the beam up and 
down and sideways as would be re­
quired when following a dancer. 
There were two banks of photo-cells 
on moveable stands connected to the 
control room by leads I8 ft. long. 

Hitherto it had been necessary to 
keep the cell leads as short as pos­
sible on account of the H.F. loss 
otherwise entailed, but the employ­
ment of a specially made flexible con-

centric cable made this new and bet­
ter arrangement possible. The cell 
'' ,\'' amplifiers were just inside the 
control room; there vvas an ampli­
fier for each group of photo-cells and 
the outputs of each were taken to a 
two-way mixing unit so that some 
really effective lighting could at last 
he achieved 

The ''A'' amplifiers had now two 
valves each, both indirectly heated, 
which did away with microphony 
troubles that loud sounds from the 
studio had previously caused, com­
pelling the artists to perform sotto 
c•oce. The output from the mixer 
went into a 3-stage "B" amplifier; 
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then follo\\"ed an aperture corrector 
of the newest type, a bridge-T net­
work, and finally a 3-stage "C," the 
output of which was plugged to the 
Savoy Hill line. 

Such were the main developments 
in the new studio which immediately 
extended the programme facilities. 
Dancing- items became regular fea­
tm es, :md small plays, as well as 
many other interesting diversions 
were included. 

Two programmes in March were 
devoted to "tele-cine," that is to say, 
the televising of an ordinary cinema 
film. One of the t\vo was a short 

(Continued on poge 622.) 

EXCLUSIVELY SPEC IF lED· 
for the "BEGINNER'S ALL-WAVER" 

Here is an entirely new 
speaker design-the result of 
another year of worth-while 
research. 
More powerful magnet at the 
same cost-new accurate 
methods of assembly-larger 
and more efficient " Micro­
lode " transformer - these 
and other detail refinements 
bring a standard of perform­
ance higher than before 
possible in a popular com­
mercial speaker. 
Hear one yourself, and form 
your own judgment. 

1936 STENTORIAN 
PRICES CHASSIS 

MODELS. 
Senior 
Junior 
Baby 
Midget 
Stentorian Duplex 
Type EM/W 

42/-
32/6 
23/6 
17/6 
84/-
701-

• Read these extracts from 
a Report on the 1936 
Stentorian by Mr. Ken­
neth lowers (GSZJ) of 
"Television " : 

" Greater volume (or the 
same input ..• quality is 
improved owing to better 
attack ••• gap measure­
ment is a phenomenally 
good figure ••• glorious 
quality on a speaker which 
is actually low priced." 

Ask your dealer for a 
demonstration to-day, 
and hear the difference. 1936 

STENTORIAN 
PERMANENT MAGNET MOVING COIL LOUD SPEAKER 

Whiteley Electrical Radio Co., Ltd. (Vision Dept.), Radio Works, Mansfield, Notts •. 
Sole Agents in I.F.S. : Kelly & Shiel, Ltd., 47, Fleet Street, Dublin. 
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PITMAN'S 
BOOKS ON 

TELEVISION 
JUST OUT 

POPULAR 
TELEVISION 

By H. J. BARTON CHAPPLE, 
B.Sc., Wh.Sc., D.I.C., etc. 

The Popular Television Expert 

T HIS is everyman's own guide 
to the marvel of TeiF.lvision. lt 

makes television principles and 
working as easy to understand as 
a radio set. Every technical detail, 
however complicated in practice, 
is clearly described. lt shows 
exactly what television is, what it 
can do and what it will achieve in 
a few months' time. Interesting 
illustrations and full accounts of 
the working of a Baird Studio and 
the televising of talking pictures 
make this one of the most fascinating 
books ever published. Television 
enthusiasts should get a copy. 

Crown 8vo. lllust. 126 pp. 

2f6 net 

TELEVISION 
TO-DAY 

and TO-MORROW 
By SYDNEY A. MOSELEY and 

H. J. BARTON CHAPPLE. 
This standard book on Television deals 
with its origin, development and achieve­
ments. lt should be read by all interested 
in the history of Television, and by all 
who want a complete insight into latest 
receivers, transmitters, etc. Fourth 
Edition, 230 pp. 716 net. 

TELEVISION 
FOR THE 

AMATEUR 
CONSTRUCTOR 

By H. J. BARTON CHAPPLE, B.Sc. 
Enables the home constructor to follow 
clear directions for the building of sets 
capable of receiving the forthcoming 
Television services incorporating " high 
definition.'' 

Second Edition. 290 pp. 12/6 net. 
SEND FOR A COPY ! A complete 
list of Pitman's Books on Radio and 
Television, together with particu­
lars of the above books, will be 

sent post free on request. 

PITMAN 
PARKER ST., KINGSWAY, W.C.2 

OCTOBER, 1935 

Heard on the 

Short Waves 
By Kenneth J owers 

A 
BOUT the only thing m fa\·our ' 
of Radiolympia, from my point 
of vie\Y, was that I met so many 

of the fans who I would otherwise only 
have met over the air. In this way I 
am able to get a very good idea of just 
what is \Ltnt,~d in the receiver and 
article line, so consequently the next 
issues will be tull of copy actually asked 
for bv readers. 
Lo~king through my QSL cards that 

had come to hand during the last few 
months, I \\·as surprisepd at the num­
ber of stations who use (\\'O-val ve re- , 
ceivers. Although I have used two- I, 

better is the two-valver. So remember 
the next time conditions are bad give 
the small set a trial for it is surprising 
what can be done in this way. 

B.R.S. 1,295 
B.R.S. r,295, John Preston, of Muir­

kirk, Ayrshire, is still listening on his 
o- \'-2. His last letter to me, a personal 
one by the way, contained so much in­
formation about well-known stations 
that I am sure he will not mind me 
rep:·oducing a few lines here and there. 

GzKT and GsMM are still good 
strong signals on r.; me. at his QRA. 

HT-

L-----------------------------~--------(J~T-

Thi.r i.r the tirmit u.red ~)'}. 11 ·• Grmuhidds of F!umt Oak, Jrbo is doing so udl at the mommt on tbe 
40 and zo-tlletre bands. 

\·ahers from time to time, I al\\'ays had \\'3DQ and \VsL\ have a lot of detail­
the idE':l at tlv; back of mv mind that! about the new Breeting· rz receiver. 
people built t\\·o-l·ah·ers purely as a: 1\·hich is causing a stit in America. 
:1J:o.tter of ccmwn11·. Tbe Band-spread !: ron1 in fomwtin11 recei vcrl from C 5 KT 
T''"' during my tests, brought in quite 1 it appears that PAOFB is at 6GO, 
a load of American stations, but even [ -" h<'n' i' a rh a nee lo make t\1·o • on­
~o l slili had the impression that if I Ltcl' at OIH' go. Incidentally 6CO i­
kHi tlw option of either a t\\'O or a six- I Lei ng beard in .\m erica on :o-melres 
1·aln• recci1·er I should cboose the six- :tncl h:\s h:1d good reports from Bomba\· 
1·:t! ver. and ( ·:1 iro. 

Just recent!\· on -to-metres there ha.s: " (;f>K\' is doing· \ICll o11 r.7 me. 11: 
been "'lllf' \'t•rv bad ;.,tatic making-' tilt' Prld time.' be is O]Wr<Jting, but on 
QSO's :llmost in1poo,sible bte :1t nigh~ .. 

1

1 :o-metrt>s he is not so ll:tppy on phone, 
I bro•tght out the Band-spread Two and :~!though C\V is s:1tisbctory. GsiT. 
now \\·henn·er conditions show signs of and CzDQ are also good signals on r.~ 
clropyJing· off 1 U'l' th:1t -et \l·ith :, pair me. in .-\vr-d1irc, but so far no signs of 
of headphones. I have been able to, C2LZP." Bv the \l·av, I have heard 
make many more contacts and get far GzLZP, at Letchworth, at R-t on r.7 
more QS.-\5 ;.ignals than on a super-het, me. This portable ;.tation 1s 11ear 
although it must be admitted that the Burnham-on-Crouch, about 70 mile.; a~ 
strong-er the station tl](' better is the tlw cro\\' flies. "6GO and sKJ are 
super, and the weaker is the station the (Continued on page 6zo.) 
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ALL-WAVE RADIO for . 

EVERYBODY 
AND AT 

NO 
EXTRA COST! 

Git•ing you-in addition to ordinary 
programmes-

AMERICAN PROGRAMMES DIRECT 

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

* * * Political Propaganda Broadcasts, in 
English, from the Dictators of Europe 
~0-DA Y there is crisis in Europe ... and the 
-l:) air is alive with the broadcast news and \'iews 
of Hitler, Stalin, l\:'lussolini ! But the dictators of 
Europe use the SHORT WAVES for their pto­
paganda, and you cannot he:1r them on an ordinary 
radio set. 
At this critical moment Burndept have produced 
an ALL-Wa\·e Radio Receiver for everybody-and 
at NO extra cost ! For £8 Ss. you can buy the 
Burndept All-Wave Battery Receiver which not only 
gives you all your favourite hon1c and Continental 
programmes as usual, but receives as well the 
world-wide Short \Vave stations on which you get 
the dance-bands of New York direct, the politics of 
Europe, the last-minute news of olll the world. 
The Burndept All-Electric All-Wave Receiver 
costs DO lOs. 
It requires no extra skill to recei\'C the Short \Vave 
stations on this Burndept All-\\"eve Radio. You 
tune them in like any distant "foreigner"-and you 
have at your fingertips a ne\V and neYer-failing 
source of radio interest and entertainment. Ask 
your nearest Burndept Accredited Dealer or POST 
COUPON BELOW for full details. 

To Advtg. Dept., 

BURNDEPT LIMITED, 
P!edse send details of llurndept RecciYcrs. 

Name ................. . 

Address ..... . 

SOME OTHERr BURNDEPT RECEIVERS 

The BATTERY 
RECEIVER 

Complete with Batteries 

f:8 ·Ss. 
THE MAINS 

RECEIVER 
Any Mains, Any Voltage 

f:IO •lOs. 

The new BURNDEPT 
MOBILE RADIO 
A receiver requiring neither aerial nor 
earth, ~et equal m station range, in 
volume and 10 quality of tone to any 
::~cri:d-cnergised set of similar type. The 
first successful superheterodyne portable 
receiver. For battery operation. Con:. 
plate with batteries, Price 11 gns •. 

For Ali-1\'Iains operit·~~~~ 13! gns. 

THE BURNDEPT 
ETHODYNE 
The famous rcccJver in which is incor­
porated the special Burndept system of 
reproducuon known as "The Flood 
lighting of Sound." A music-lover's 
instrument. In \Valnut cabinet of 

~.sgnc~l~in~csign. ~~tee 15 gns. 
(STOOL to match, 2 gns ) 

THE BURNDEPT 
A.C. MAINS 
SUPERHETERODYNE 
A most 1e 1sonab!y priced recc·ver mcor­
porating e,·ery latest tested development 
of the more expensive superheterodynes 
-including visual tuning, automatic 
Yolume control, variable tone control and 
h)gh-fid_clity !oudspcake_r. J2l 
l·ur .\.C . .:\lams, Pnce 2 gns. 

All Burndept Receivers are at·ailable at : 

............ R.P.3 

Army & Navy Stores, Barkers, Civil Serv1ce Supply Assn., 
Drucc & Co. Ltd., Gamages, Holdrons Ltd., Alfred Hays 
Ltd., Hastings Ltd., Alfred Imhof Ltd., ]ones Bros. (Hallo~ 
way) Ltd., Kcith Prowse Ltd., Maples Ltd., Russell & Russell 
Ltd., Selfridges, \Varing & Gillow, and aiL the best music 
uncl radio dealers in London and the ProYinccs. 

BURNDEPT 
PIONEERS OF ALL-WAVE~ RADIO SINCE 1922 
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" Heard on the Short Waves " 
(Continued from page 6r8). 

working duplex on 1. 7 me. without diffi­
culty. Those who are interested in 
duplex working should find out how 
they do it." 

Amongst stations heard by B.R.S. 
r,z95 were :W3DQ, vV3ABN, TI3AB, 
HI7G, VP6YB, PY3AW, W7ADF, all 
zo-metre phone, while 40-metre phones 
included EArAS, FSLZ, FSQP, 
CTrED, CTIEP, O::-.J4KD, PAODK, 
EA3AN, F3AC, HB9AX, and the fol-

Tran&mltlin<;l 
Ta.nk Circ.ult 

L. E. H. Schofield suggests this arrangement 
for a dummy aerial. We hope some of the G.'s 

on 40 metres will use it. 

!owing G's. sOC, sKJ, 6TL, zKT, sZJ, 
6AG, zOV, sMM, sGL, 6SR, sSR, zBL, 
6DL, sKF, siL, sFR, 6KV, ziP. 

On So-metres at 4 a. m. W 4ACZ, 
W3ZY, and HI7G were heard. The 
best I6o-metre stations were G6GO and 
GsZJ, followed by 5RD, sMM, sHO, 
zKT, zQF, sYW and zWL. Minimum 
QRK on all stations R6. 

zAXB, from Tottenham, finds condi­
tions for VK very good between 07.30 
and O().OO, having heard all VK dis­
tricts. 40-metre CW stations included 
K4AA, KsAG, ZLIHY, ZLzFF, 
ZLzMM, ZL3AB, ZL4VQ, WsATF, 
L U7AZ, L U4BC, HCzFG. zo-metre 
C.W. includes ZE, PYI, VQ4, VQS, 
W6, VPz, U9, VSz, VKz, VK3, VK4, 
VKs, VK6 and VK7. 

Hull is always a good district for 
reception. B.R.S. 1,936, A. G. Dunn, 
sent me a very long list of I4-mc. sta­
tions, enclosing all W, LU, CX, CK, 
XZ, CT3, VK4, VPz, VPs, making a 
total of IC'7 \V and VE stations alone. 
On 40-metres over IOo G stations were 
logged, in addition to VKz and ZL3. 
Very good going B.R.S. I,936. 

GsPPP (portable) on 7-mc. and run­
ning from a I zo-volt dry battery, was 
logged in Gorebridge, Midlothian, by 
T. MacMillan. Even though the glass 
fell down to 29. I conditions were very 
good in Midlothian as 53 G's were 
logged in one morning. 

GsUK has gone out to Italy. No-
body quite knows when he is coming 
back again, but G6IF, that low-power 
Leigh station, has sent me some details 
about activities in district I4. 

GsUK, in between business calls, is 
experimenting with five metres-! 
should say on five metres otherwise it 
gives the impre~sion that the meters 
were of the Ferranti type. G6CT is 
trying out new aerial systems with a 
view to increasing radiation, but there 

B. T.S. designed this coil-holder for the E. C. 
frequency meter built by G2DV and G5B] and 

described in the July issue. 

is no truth in the rumour that the trams 
are affected when 6CT gets going on 
the key. 

6IF has been doing great things in 
the last few weeks, including an all 
but W AC in one evening. G6NW is still 
running from dry batteries at very low 
power, but all the same manages to work 
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all continenb. understand that his 
batteries are running down so he will 
probably obtain anode voltage by rub­
bing two dis'iimilar metals together. 
Those who have seen 6,\J\V "-ill prob­
ably appreciate the point. 

A Dummy 

Aerial 
Last month I mentioned about stations 

knob twiddling with radiating at~rials. 
This brought me a letter from L. E. H. 
Schofield, the Group Manager of the 
Artificial Aerial Research Experimental 
Section of the R.S.G.B. His circuit for 
a dummy aerial is shown in these pages. 
He tells me it has been found to be 
most satisfactory and simply employs a 
triode valve used as a diode, with grid 
and tank coils of similar inductance. 

J. W. Greenshields, in Burnt Oak, 
who s"!nds m'! most colossal logs of 
amateur stations, uses a simple two­
valve receiver. As you can see from 
the illustration it is perfectly conven­
tional, but includes provision for a 
doublet aerial, band-spreading and 
throttle reaction. It certainly brings in 
the statiom, so it can be recommended 
with every confidence. 

Commercial ~.tations are coming m 
very well at the moment. During my 
sundry visits to ham stations I have 
heard quite a number of American sta­
tions on the loud-speaker with only two­
valve sets. 

UNIT HEPTODE SHORT-WAVE 

CONVERTER 

UNIT HEPTODE A.C., D.C. 

CONVERTER COMPLETE IN 

EVERY DETAIL £6 IS 0 
We guarantee that every Unit 

before dispatch has been accurately 

~:an&:ed and fully tested on actual 

reception. 

Mr. Kenneth Jowers of Television and Short­
Wave World has been using one of these 
"UNIT" Heptode Converters for several 
months with great success. Read all he 
says about it on Page 609. 
This Unit Heptode A.C.-D.C. Converter 
brings to you a vast amount of real short­
wave entertainment from all over the 
World. The beauty of it is, that you simply 
connect it on to your present set ; no need 
to buy a new and expensive all-wave set. 
The Unit is self-contained and works on 
either A.C., or D.C., from 200-250 volts. 
100-1 Tuning Dial makes for simple i!lld 
perfect handling. A switch controls 
change-over from true short-wave to 
normal broadcast. 

KIT OF PARTS. STANDARD SHORT-
As Mr. Kenneth lowers believes WAVE UNIT 
that some readers will wish to For attachment to any set, Bat· 
construct an A.C., D.C. Unit tery or _A.C. mains. Can be 

tl l'ke this we offer you a used as e1ther superhet conver-
exac Y 1 ter for broadcast superhets or 
COMPLETE KIT OF PARTS sets with H.F. stages or as plug 
with Metal Chassis ready in adaptor where no H.F. is 
drilled ; Ferranti Heptode available. Price with coils for 
Valve and Cabinet for 13-60 metres, 47/-. fitted with 
£6 2 6. switchforlmmediatechangeover 
A Battery Model, built-up to normal broadcast ; 3/- extra~ 
and Complete with coils and 
valve is also available. 

Price £4 5 0. 
All Models or Kit 
Cash or C.O.D. 

Carr. paid. UNIT RA D I 0 
Descriptive literature 
u T.S." and copies of 
testimonials free on 
request. 

SPECIALISTS IN SHORT-WAVE RADIO 
347, CITY ROAD, LONDON, E.C.I 

Telephone: CLErkenwell 5340 
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Quick fault= tracing 
DEMANDS 

ACCURATE 
of distortion in t!"le-

~~.i~nthcea~l~f~;~~,.'!~;d~teu.."~:k~~ in s:~~~ 
faults wh)cht;.:::i~fo:,a slarinsiY apparent ,,_ 
becomt:• 1

" • eter of 

TESTING 
The UNIVERSAL AVOMINOR 

A.C. VOLTS 
D.C. VOLTS 

o- 75 millivolts 
o- 5 volts 
o-15 .. 

o- 5 volts 
o-25 .. 
o-100 .. 
o-150 .. 
o-500 .. perfecttons. i an accurate testtnl m tion. 

More than ever s . I to perfect recep 
first importance-vtta 

The world-famous D. C. 

AV 0 MI~i~d~k 

o-100 .. 
o-250 .. 
o-500 .. 

MILLIAMPS 
o- 2.5 miliiamps 
o- 5 

RESISTANCE 
o- 20.000 ohms 
o-100,000 .. 
o-500,000 .. 
o- 2 megohms 

CURRENT 
o-6 milllamps 
0-30 .. 
0-120 .. 

VOLTAGE 
0-6 volts 
0-12 .. 
0-120 .. 
0-240 .. 
o-300 .. 
0.\E;~~fANCE 

The D.C. 
AVOMtNO!I. 

40/· 
Deferred .redrms 

if desore . 

Circuits, valves, 
is 13 accurate tnstru.mentsdlnp~~~r units can a\1 -~h 

onents, battertes .an handsome case, Wl 

~~~~d quickly and hlas•~~~c~dile clips, testing prods 
leads tnterchangea e 
and t'nstruction booklet. 

~NIVERSAL AvoM~~~~t 
1 different ranges of reading ~cale. Total 

gives 1 d D C meters. 3-inch 'th leads, 
of A.C. an oOo. ohms. Complete "!'' b okiet. 
resistance ~00, tlng prods and tnstructton o 
crocodile chps, tes WINDER & 

THE AUTOM~~~IP~~~T eo., LTD., 
ELECTRICAL London, S.W.I. 

H Douglas Street, 
Winder ouse, h Victoria 3404-7. 

Telep one 

o- 5 
o-10 

o- 25 
o-100 
o-500 

Deferre 
o-tO,OOOohms 
o-6o,ooo .. 
0-1,200,000, 
0-3 megohms • Send for fully descriptive folders, post 

~~JUST = YOU 
CLIX "MASTER" 

PLUGS. 
There are now 5 types 
to choose from. Two 
for H.T. and G.B. or 
general plug and socket 
work. One for heavy 
duty, such as A or E 
contacts. One for 
Power work and a 
5 amp. model. Prices 
from lfd. each. 

CLIX INSULATED 
SOCKETS. 

These re~ilient sockets 
are completely insulated 
so that they can be used 
wherever metal mount~ 
ing is employed. 
Supplied with terminals 
(as illustrated). Price 
l!d. each, or, without 
terminals for soldering 
connection, at ld. each. 

WHAT~~~~~~ WANT= 
CLIX SPADE 
TERMINALS. 

There are 3 sizes to 
choose from. A large 
and a small type for 
accumulator or general 
contact work and a 
heavy duty type for 
taking A or E leads 
direct to set without 
breaks or joins in wires. 
Prices from 1~-d. each. 

CLIX COIL PINS. 
The famous Clix 
patented Helical slots 
are used in these resili­
ent type pins. Supplied 
with two locknuts. 
These pins are for use 
with sockets of l" in. 
internal diameter. Price 
2d. each complete. 

Extra nuts 3 for I d. 

Whatever your needs in Terminal-Spade-Plug or 
Socket contacts Clix 26 different types of perfect 
contact components are available for you to select 
from. When it comes to Valveholders, Clix 
offer the most complete range obtainable. The 
Chassis types include Standard-" Airsprung "­
Continental and American for normal circuits-Low­
loss, ceramic base types for ultra or short-wave 
work, and a most efficient Baseboard type with 
ebonite leg supports specially designed for use with 

Short-wave Radio and Television apparatus. 

CLIX CHASSIS MOUNTING 
VALVEHOLDERS. 

Four-pin, Five-pin-then Seven-pin and 
now Nine-pin valves are utilised in 
modern radio and television apparatus. 
The question of efficient contact becomes 
more important as the number of pins 
increases. 
Only by the use of the" Clix" patented 
features can perfect contact be guaran­
teed-contact which tests have proved 
to be more than four times as efficient 
as any other. 

£5 

free. 

S-pin 9d., 7-pin 1/-, 9-pin I ;3. 

THE COMPLETE RANGE OF CLIX PERFECT 
CONTACT COMPONENTS ARE ILLUSTRATED 
AND FULLY DETAILED IN CL/X TWO NEW 

FOLDERS, "T.S." FREE ON REQUEST. 

ALL THESE CLIX PERFECT CONTACT COM­
PONENTS ARE SPECIFIED FOR APPARATUS 

DESCRIBED IN THIS ISSUE. 

LECTRO LINX LTD., 79a ROCHESTER ROW, LONDON, S.W.I 
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1PILOT AUTHOR KITS 
are only obtainable direct from Peto-Scott. we 
can supply any Kit featured in this Journal during 
the past three years. Send for detailed priced 
lists of parts. Any item supplied separately. Orders 
over 10/- sent C.O.D.-carriage and post free. ""!!• 

BEGINNERS' ALL-WAVER 
KIT"A" CASH.ORC.O.D. £3·9·0 

Carnage Pa1d. • • 
or 11 monthly payments of 6/3. 

Authors' Kit of first specified parts less Valve. 
Peto-Scott Ready-drilled Aluminium Chassis and 
Panel, 6s. 6d. Marconi 8.21 Valve, 14s. 

Peto-Scott 1936 A.C.fD.C. 
SHOrtT WAVE CONVERTER 

Simple to build-simple 
to operate. Converts 
to short-wave operation. 
Receivers operating on 
any A. C. or D. C. supply, 
200/250 v. 
FEATURES e Triple range 

• IOOi:lsi slow KIT ''A" c~~tgR £3:10:0 
motion tuning Carriage paid. or twelve monthly e Aeroplane payments of 6/6. 
dial. Comprising all necessary parts, less e Ebonite panel valves and cabinet. 

• Full-size blue- FINISHED INSTRUMENT, In 
print and cabinet and ready for use with 
wiring in- 2 valves. £6: 6 : 0 or 12 monthly 
structlons. payments of 11/6. 

I SHORT WAVE GJIDE I 
PETO-SCOTT CO., L TO., 77T.6, City Road, 
London, E.C.I. Tel. : Clerkenwell 9406-7. 

Dear Sirs, Please send me your 1936 Short 
Wave Guide, including the Peto-Scott A. C./ D. C. 
Short Wave Converter FULL SIZE BLUEPRINT 
for which I enclose 3d. in stamps. 

NAME ........................................................ . 
ADDRESS .................................................. . 

.......................................... T.6. 

\ 

.fQt' 
MAGNETIC CONTROllED. D.C. ONLY. 

Attractively priced and finished, these meters are widely 
used for all general purposes. SemiMAush panel fitting. 
2! in. overall; 2 in. hole in panel. 
Voltmeters. Available up to 20 volts at ... 7/6 
Ammeters. lnallrangesfrom"l-0-1 to.30-0-30at 7j-
Or up to 10 amps at ... 
Milliammeters. In all useful capacities from 6 t·~· 

300 m.a. ... ... ... ... ... ... 

7j6 
10/-

Post this Coupon toMday. 
Please send your fully illustrated list No ........................ . 
Name .......•............................................................. 
Address ................................................................. . 

(Use Block Letters) 
SIF AM ELECTRICAL INSTRUMENT CO., LTD., 

Hollydale Road, London, S.E. I 5. 
'Phone : New Cross 2168. 

A SIFAM TEST'S A SAFE ·nsT 

"30-lineJelevision in History" 
(Continued from page 617.) 

reel of Charlie Chaplin, and the 
other a boxing match. This experi­
ment \Vas done by means of an 
" Arcadia " projector, the image of 
the film being projected through a 
Nipkow disc on to a photo-cell im­
mediately behind. The greatest ob­
stacle to televising films then and 
since has been the difficulty of ob­
taining films that were specially suit­
able for television. 

May 8 of the same year marked 
still further progress when some 
scenes from the roof of the Baird 
headquarters were transmitted, using 
daylight for illumination and a large 
mirror-drum to reflect the light on to 
a photo-cell behind a small aperture. 
This was very successful within the 
limits of 30-line detail, 

In the meantime a special portable 
mirror-drum projector was being con­
structed. It was installed on com­
pletion in the B.B.C. Studio No. 10 
down by Waterloo Bridge, and on 
August 19 a programme was broad­
cast from there instead of from Long 
Acre. The facilities were by no 
means so complete as at the Long 
Acre studio, but the Baird Company 
was pleased to have the opportunity 
of. televising from the B.B.C. pre­
mises. 

After several months, during which 
a weekly transmission took place 
from No. 10 Studio, the apparatus 
was moved to Savoy Hill, No. 7 
Studio, and the first programme was 
broadcast from there in October. 

Improvements were still being 
made in the Baird studio, however. 
An important step forward was the 
introduction of a 4-way mixer which 
made it possible to use four groups 
of photo-cells. This made for a 
speeding up in programme presenta­
tion, as it became possible for the 
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first time to change over immediately 
from close-up to extended shots with­
out the delay which the moving of 
cells previously entailed, while spe­
cial lighting effects for difficult sub­
jects could be used. 

Once again the Derby was tele­
vised-we have now come to June, 
1932-and most lookers agreed that 
the reception was an advance on the 
previous year's. And then a few 
weeks later 30-line broadcasts from 
Long Acre ceased for good. It had 
been arranged, after long negotiation, 
that the B.B.C. should assume the 
responsibility for the television pro­
grammes, and had allocated Studio 
BB in the sub-basement of Broad­
casting House for the purpose. Spe­
cial and entirely new equipment had 
been provided by Baird's, two of 
whose engineers, Messrs. Campbell' 
and Bridgewater, installed it and 
later joined the B.B.C. staff. The 
new studio was larger than the one 
at Long Acre, being 29 ft. x ~ 8 ft., 
but the control room was smaller. 
One projector was used, a mirror­
;:;rt;m ctnven by a sy11chronous motor 
and an arc lamp, scanning from ex­
treme close-ups less than 12 ins. wide 
to a full extended shot of 5 ft. wide 
at the back of the studio. (To be 
exact only about 25 ft. of the studio's 
total length were used, owing to the 
limitations of the photo-cells, the back 
of the studio being screened off by a 
very large white screen.) 

There \Nere four groups of photo­
cells, as at Long Acre, a desk in the 
control room containing the mixing 
panel from which an engineer could 
control the cells, at the same time ob­
serving the effect on the image on a 
check receiver of the mirror-drum 
and Kerr cell type. 

The first programme from the new 
studio took place on August 22, 1932, 

(Continued on page 624.) 

For thoroughly accurate, 

Read 

"Television 

and 

Short~wave 

World" 

Regularly 

622 

highly efficient and lastingly reliable 

MAINS TRANSFORMERS 
AND CHOKES 
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~litlJ~i*vdTft•J.;t] 
For Peak Results. Guaranteed for Six Months 
Discriminating radio people are fully awarr of the 
popularity of the VALVES OF THE FUTURE. 
OSTAR-GANZ UNIVERSAL HIGH VOLTAGE 
VALVES-already famous and of proven resultR. 
The superior rcliability--<lheaper consumption and 
greater life brings improvement to any set. NO 
BARRETTERS. NO MAIN TRANSFORMERS. 
NO CUT-DOWN RESISTANCES REQUIRED. 
BUILD THIS YEAR'S MODEL from the finest 
UNIVERSAL ALL WAVE KIT-"Ostar Ganz." The 
superior quality and the low cost enables you to 
SAVE CASH. Ostar-Ganz Universal 3-valve "All 
Wave " Receiver KIT 19-2,000 m.-all wave 
changes on single switch, £7-10-0 complete with 
valves-Ostar-Ganz Three Pentode 4-valve All­
Wave Receiver. Wave range 19-2,000 m., £9-9-0, 
complete with valves. Blueprint and Technical 
advice given FREE. Write to-day for details of 
OSTAR·GANZ VALVES or KITS, to (Dept. " T ,") 
Eugeo J. Forbat, 28-29, Southomptor St., Strand, WC2 

Telephone: TEMple Bar 8608 or.4985. 

THE RADIO MAGNIFICENT! 
U,·voltstar Universal All Waves ~11 M•i•• AC/DC 

Receiver-is the perfect Set for Critic.• I People 
Its beautiful appearance and sound construction 
embodying all the latest refinements, with many 
new exclusive features, is enough to satisfy every 
need ; but the quality of tone and the simple 
volume control assures purchasers the finest enter­
tainment. In addition 
we offer you a Set " on 
approval" without 
obligation, to test and 
examine under your 
own conditions. Send 
to-day for full details 
of the HYVOLT· 
STAR UNIVERSAL 
ALL W A YES ALL 
MAINS AC/DC range 
of Receivers, Radio­
grams and Amplifiers. 
All models •upplied 
in Chassis form. 
UNIVERSAL HIGH VOLTAGE RADIO, LTD. 

28-29, Southampton Street, Strand, W.C.2. 
Telephone : TEMple Bar 4985 and 8608. 

Don't let that next overflow of 
current cost you shillings or 
pounds ; fit Amplion fuses at all 
vital points and protect the life 
of valuable valves, transformers 
and other expensive 

Amplion 
Cartridge Fuses. 

from 60 m/A to 3 Amp. 
for Battery or Mains sets 
cost only 6d. each. 

A reliable and constant form of 
resistance means consistent radio 
enjoyment. Amplion wire-wound 
reslstances are " entirely depend­
able '"-that's what u Popular Wire­
less" said after testing 22 different 
values. 

Amplion Resistances. 
50 Ohms to 2 Megohms. 
All colour coded and also 
have values clearly printed 
on labels. Price 1/· each 
(all values). 

ITV 
NCE 

82-84, Rosoman St., Rosebery Components, 
Avenue, London, E.C.I, Speakers and Sets. 

Telephone : Literature Free. 
C/erkenwe/1 5440-544 I. 

Hivac Valve 
Guide uy, 

Free on request 
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BRITISH ~ MADE 

For high efficiency 

in operation, low 

current consump­
tion and true 

economy in price, 

choose the 

HIVAC 
8230 

for your 

ALL-WAVE 
RECEIVER 

This excellent valve 

costs only 10/6 
Ask your dealer for a 

HIVAC B230 

HIGH VACUUM VALVE Co. Ltd. 
113-117, Farringdon Rd., London, E.C.I 

11 
The SAFETY Is to 80 METRES 

YOU W3Dt ON YOUR PRESENT SET! 
B.T.S. 

* ;~~u!~: hE:/l~m:~k~sd 
with the Erie lab~/. 
Look for this guar­
antee of 100% safety. 

Write or the invalu .. 
able •• Erie Service 
Instruction Booklet,'' 
post free. 

No climatic conditions or changes in 
temperature affect Erie Resistors. 
They are made of a combination of 
carbon and rare earth, and are 
specially impregnated to withstand 
heat and damp. Erie engineers have 
marched ahead in perfecting the 
dependable resistance. That's why 
the leading radio manufacturers all 

use Eries. 

1/- PER WATT Each reslrtor 
eo/our coded, la· 

in all values. belied and Guar-
anteed. 

ERIE 
RESISTORS 

ERIE VOLUME CONTROL. 
Erie have produced a Volume Control 
that does not develop faults. The bone­
hard Erie element and nickel silver con­
tact ensure smooth and noiseless effi­
ciency. Widely specified by designers. 

3/6 
or with 
built-in 
mains 

switch, 

5/--

THE RADIO RESISTOR CO., LTD. 
I Golden Sq., Piccadilly Circus, London, W.l. 

Advertisers like to know you saw it in 

SHORT ·and ULTRA-SHORT WAVE 

UNIVERSAL CONVERTER 
PLUGS into your mains (A.C. or D.C.) 

without alteration to your set, instantly 
converting it for perfect operation on 
Radio's most fascinating wave-band-S to 
80 metres. Programmes from every corner 
of the world ... efficient reception of the 
sound section of the 240-line Television 
Transmissions ! Simplicity itself to fit and 
use, the Converter will not in any way 
interfere with the performance of your set 
on the ordinary wave bands. 
SEND FOR FULLY DESCRIPTIVE LEAFLET 

FROM ALL DEALERS £ s 
PRICE (including Coils, less 
Valves.) 

VALVES recommended : Cossor 13 P.G.A. and 40 S.U.A. 

l'" ••••••••••••, • ., Send for New Season's Catalogue of 
Short and Ultra-Short Wave Apparatus. Send us your name 

and address to re­
ceive, entirely FREE, 
No. 1 of "The 
SHORT-WAVE 
CONSTRUCTOR," 
the new 3d. B.T.S. 
magazine for Short­

Short Wave and 
Television Specialists. 

B.T. 
wave fans- ready BRITISH TELEVISION SUPPLIES, LTD. 

Shortly. BUSH HOUSE, Dept. T., LONDON, W.C.2 
!1. • • • • • • • • • ••• ._.,._ _________ ,-r:;,;e;;,;le;:;;P;;,;ho;;;n,;;e;,o:;,T;,;e;;;m;,;:P:;;I,;;,e,;;B;;;a,;,r,;;O,;;Il;,;.4 
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"30-line Television in History " 
(Continued from page 622.) 

under the direction of Mr. Eustace 
Robb, who has produced the subse­
quent television programmes with the 
assistance, during most of the period, 
of Miss Jean Bartlett. Programmes 
were broadcast on four evenings a 
week from II to 1 1.30. 

After almost exactly I8 months' 

Fig. 6.-Three scanning hole positions scanning 
a simple whit~ band. 

"A GUIDE 

service, in February, I934, the pro­
grammes ceased for a week while the 
apparatus was moved to a new 
studio at No. I6 Portland Place, 

During the period when television 
was housed in Studio No. I6, some 
extensive improvements were made to 
the photo-cell equipment. Most of 
the small cells were replaced by large 
Oxford cells, and much more varied 

"Waveform in Television Signals" 
(Continued from page 59 r.) 

OCTOBER, 1935 

lighting effects as well as the ability 
to cover a much larger area of the 
studio bec:1me possible. In addition 
more microphones were brought into 
use including latterly a crystal type, 
which is very light and portable for 
following artists' movements. 

And so, after nearly I, soo perfor­
mances, the career of 3o-line tele­
vision ended on September I I last. 

® form, harmonics of frequency as high 
as 38,ooo cycles are necessary. But 
Fig. 7 shows that the sides of the 
waveform actually transmitted are 1---J--------11--------11----
not square. In fact, they approximatt> 
closely to the waveform of Fig. 4B, 
which contains no frequency higher 
than Io,ooo cycles a second. 

Considering everything-the type 
of waveform found in television 
signals, how this waveform is 
built up of simpler waveforms, and 
how its sharp edges are modified by 
the slot of the scanning disc-we can 
say that on the frequency of signals 
in a 30-line television transmission 
does not exceed Jo,ooo cycles a 
second. 

Fig. 7.-Diagram showing how th~ square wave­
form is distorted by the scanning disc. 

THE 

TELEVISION SOCIETY 
TO AMATEUR RADIO" President: Sir AMBROSE FLEMlNG, M.A., D.Sc., F.R.S. 

A greatly enlarged Third Edition of this popular 
text book is now available. One hundred pages of 
up-to-date information on all phases of short-wave 
amateur work. 
CONSTRUCTIONAL ARTICLES. 

A 5-Band 2-valve Receiver. 
A 10/25-watt Crystal Controlled Transmitter. 
A Complete 5-metre station. 
A Short-wave Super-het. Convertor. 
A·. !-valve Pentode Crystal Controlled 160-metre 

Transmitter. 
THEORETICAL ARTICLES. 
An Amateur Explains. Aerial Systems. Valves. 
Frequency Measuring. Artificial Aerials, etc. 
GENERAL ARTICLES. 
How to obtain a Transmitting Licence. Overcoming 
the Language difficulty. International Morse Code 
and Abbreviations. From B.R.S. to Full Licence. 
The R.S.G.B. and the Radio Amateur. 
Written in clear, simple language, profusely illustrated. 
The only complete Guide to Amateur Radio published 
in Great Britain. 

Price 6d. (post free Sd.), from :­

The Secretary, 
RADIO SOCIETY OF GREAT BRITAIN, 

(Dept. S.W.S) 

53 Victoria Street, London, S.W.I. 
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Founded in 1927 for the furtherance of Study and Research in Television and 
allied Photo-electric Problems. 

Ordinary Fellows are elected on a Certificate of Recommendation 
signed by Two Ordinary Fellows, the Proposer certifying his personal 
knowledge of the Candidate. The Admission Fee for Fellows is half-a­
guinea, payable at the time of election, the Annual Subscription is £1, 
payable on election, and subsequently in advance on January 1st in each 
year, but the Annual Subscription may be compounded at any time by 

the payment of Ten Guineas. 
Any person over 21, Interested in Television, may be eligible for the 
Associate Membership without technical qualifications, but must give 
some evidence of interest in the subject as shall satisfy the Committee. 
For Associate Members the Entrance Fee is 5/-, payable at the time of 
election, with Annual Subscription I 5/-, payable in advance on January 1st 

in each year. 
Student Members.-The Council has arranged for the entrance of 
persons under the age of 21 as Student Members, with Entrance Fee 2/6 

and Annual Subscription 10/-, payable as above. 
The Ordinary Meetings are held In London on the second Wednesday 
of the month (October to May inclusive) at 7 p.m. The business of the 
meetings includes the reading and discussion of papers. A Summer 
Meeting Is usually held, and affords Members the opp~rtunity of in­
specting laboratories, works, etc. A ~esearch Comm1.ttee and the 
preparation of An Index of Current L1terature are act1ve branches 

of the Society's work. 

The Journal of the Television Society 
is published three times a year. All members are entitled 
to a copy ; and it is also sold to Non-Members, at an 

annual subscription of 15/- post free. 

Forms of proposal for Membership, and further information 
regarding the Society, may be obtained on application to the 
Business Secretary, ). ). Denton, 25, Lisburne Road, Hampstead, 

London, N. W.3. 
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Constructor's Circle 

Additional Members. 

Melcon T. Aleplian, P.O. Box 19, Nicosia, 
Cyprus; L. Johnson, Westwood, West 
Scholes, Queensbury, Bradford; 1'. Bn-1illi, 
104 Colum Road, Cardiff; R. M. Evans, 16a 
and I8 King Street, Maidenhead, Berks; 
C. W. Pellatt, 5 Rrackley Street, Golden 
Lane, E.C.1 ; C. Green, 28 Rosefield Road, 
Smethwick, Staffs; Ronald Sharp, 117 
Laund Road, Salendine Nook, Huddersfield; 
G. E. Monckton, 3 Gore Field, Over Strat­
ton, South Petherton, Somerset; J. Brearey, 
48 Glenmore Avenue, Mossley Hill, Liver­
pool, I8; John J. Gascoigne, 38a Barras 
Green, Coventry; J. E, Dennison, 20 Byron 
Road, Gillingham, Kent; J. Riemersma, 
\Villem Lorestraat 75, Leeuwarden, Hol­
land; A. E. Yellop, 144 King Edward's 
Road, Barking, Essex; F. Rogers, 52 Grove 
Vale, S.E.22; E. W. Benson, 55 Corona 
Drive, Thorne, Doncaster; Roy Jones, 118 
North Road, Clown, Chesterfield; W. Bur­
rows, I I King's Avenue, Sea burn, Sunder­
land; H. Bridgett, I33 Rooks Nest, Out­
\\·ood, \Vakefield, Yorks; L. M. Simmons, 
ISI Warren Avenue, Southampton; M. 
Perry, Park Road, Holbeach; A. B. Cundy, 
Horn Road, Holbeach; \V. Gaisford, 45 
King Street, Melksham, Wilts; Jas. 
Cameron, 89 Muir Street, Larkhall, 
Lanarks; F. J. May, 94 Eaton Terrace, 
S.W.1; M. Jacobson, 2Ib Waverley Road, 
Bloemfontein, O.F.S., S.A.; T. T. Christie, 
50 Tweedholme Avenue East, Walkerburn, 
Peebles-shire; J. A. Brennard, 259 Leeds 
Road, Nelson, Lanes; C. Richards, 33 
Bronson Road, Raynes Park, S.W.2o; 
George Shepherd, 46 Bertie Road, Wrexham, 
N. Wales; N. A. G. Bo\Yden, Courtdale, 
Christon, nr. Exeter; R. Stansfield, 41 Royle 
Green Road, Northenden, Manchester; Alau 
E. Foster, Glenholme, Victoria Garden,, 
Horsforth; S. G. Brown, 63 Killyon Road, 
London, S.W.8; V. Eynon, Twilight Cot­
tage, Danylan Road, Pontypridd, Glam. ; 
S. G. Pye, 73 Chase Cross Road, Romford, 
Essex; R. Summers, I4 Fitzwilliam Road, 
Clapham, S.W.4; F. Peterson, 13 North 
High Street, Musselburgh, Midlothian; 
W. G. Taylor, so Davies Lane, Leytonstone, 
E. I I; \V m. McMahon, 2 High Street, Gala­
shiels; G. lsaacs, 18 Phoebeth Road, 
Brockley, S.E.4; F. W. Barcley, Wheatsheaf 
Inn, New Bridge Lane, Stockport; T. A 
Bartlett, 17 Victoria Avenue, \Vembley, 
Middlesex; D. B. Hardy, 51 Carholme 
Road, Lincoln. 

D. Bruce, 3 Montrose Road, Leicester; 
G. L. Burr, 62 Lansburn Drive, Hayes, 
Middlesex; Hugh Compton, Box 752, San 
Diego, California, U.S.A.; A. Jotcham, so 
Temple Street, Rugby; F. R. Lucas, Bath 
Road, Atworth, near Melksham; V. John, 
34 Highbury Hill, N.s; C. Wright, 7 
Brocklebank Road, Manchester, 14; T. W. 
Duke, Birchington, East Chi!tington, 
Sussex. 

WE SUPPLY ALL APPARATUS FOR 
PRIVATE TRANSMISSION 

POPULAR TELEVISION 
The latest Handbook for High-Definition 

Enthusiasts, Fully Illustrated 
Price 2/6d. Post Extra 4d. 

H. E. SANDERS & CO. 
4, GRAYS INN RD., LONDON, W.C.I. 

Telephone No. CHANCERY ens. 

THE CONSTRUCTORS' 
CIRCLE 

Application for Membenhip 

To be filled in and sent with a 
stamped enr~elope for rep!J to the 
Editor, "Television and Short-wave 
World," Chansitor House, Chancery 
Lane, London, W.C.z.. 

• 

(I) I already subscribe to your 
journal at the address below. 

t .2.) I have placed a regular order 
for TELEVISION and SHORT 
WAVE WoRLD with my book-
sellers, Messrs ............... .. 

and desire to be enrolled as a 
member of the TELEVISION 
and SHORT WAVE WoRLD. 
"Constructors' Circle." 

Please send membership badge 
fm of thargt to 

Name (in block letters) 

Address 

•Strike out lines not applicable. 

"TELEVISION COUPON 
aad SHORT-WAVE WORLD." 

FOR FREE INQUIRY SERVICE 

AJh·~------------------
October, 1935 

FOTLES 
Booksellers to the World 

New and seeondhand books on every aubject. 
Catalocuea free oa mentioning your intereats. 

119-121 Cl.arini erou Rd., Loadoa, w.c.2. 
T•'*Piwn.: G'"a'4 566o (10 u-) 

·r E!.!YI'SJO tJ 
AND 

SHORT-WAVE WORLD 

MISCELLANEOUS 
ADVERTISEMENTS 

FOR SALE. 3-valve S.W. wireless, micro-dial, 
complete 30/·: P. cell and amplifier 20(-. H. D. Leigh 
Moville, Shrublands Road, Berkhamsted, Herts. 

AUTUMN CALLBOOKS. The latest issue now 
over from U.S.A. Completely up-to-date in all 
respects. 6j. post free. G5KA, 41 Kinfauns Road, 
Goodmayes, Essex. 

ELECTRIC DRILLS, reconditioned, guaranteed, 
speedy effortless drilling. Television motors 12j6 
used. Guaranteed synchroniser wheels 4/-. Above 
available all voltages. Lists rid. Ancel Cine Co., 
8, Highbury Terrace Mews, London, N.s. 

PATENT AND TRADE 
MARK AGENTS 

A. MATHISEN, Chartered Patent Agent, F.Tei.S. 
Patents, Designs and Trade Marks.-First A venue 
House, High Holborn, W.C.I. Holborn 8950. Tele­
grams : " Patam" Holb., London . 

GEE & CO. (Estab. 1905), patents and trade marks 
throughout the world (H. T. P. Gee, Mem.R.S.G.B., 
A.M.l.R.E., etc.), 51 52, Chancery Lane, London, 
W.C.2 (2 doors from Government Patent Office.) 
'Phone: Holborn 1525. Handbook free. 

PATENTS. Trade Marks Advice. Handbook and 
Consultations free.-B. T. King, Patent Agents, G.B., 
U.S.A. and Canada, 146a, Queen Victoria Street, 
London, 49 years' references. City 6161. 

INVENTIONS PATENTED, United States, low 
rates. Samuel Goldstein, Registered Patent Attorney, 
275E, Gunhill Rd., N.Y.C. 
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EDISWAN 
RAY TUBE 
TYPE BH 
SlRIA~ No •• -
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.......... ~ .................. .......... .__ .. --

Television 
developments 
Here is the Cathode Ray Tube specially developed 
for television reception. Ediswan have been asso­
ciated with the application of Cathode Ray Tubes 
to television from the commencement and have kept 
to the front with the most recent impro\ements. 

Ediswan High Vacuum Cathode Ray Tubes 
are made in l wo Rizes: 

PricetS 
Type AH - £10.10.0 Type BH - £8.8.0 
All have special screens giving a black-and-white 
image. Green or Blue screens can he supplied 

without extra charge. 

W c also manufacture : 
e Mercury Vapour Rectifiers e High Vacuum Diodes 
e Transmitting Valves for ultra· short waves 
e Grid controlled dischar~e tubes for ti1ne bases 

These have been specially devf'loped for Jlne-scanning circuits. 

Full information on the tube and its associated circuits 
can he obtained on aJ>plication to the Technical Service 

Department, al the address below. 

ENTIRELY BRITISH M A 0 E 

EDISWAN 
RADIO VALVES 
EDISON SWAN ELECTRIC CO. LTD. ISS CHARING CROSS 1\D .• LONDON, W.C.l 

USED BY "ALL GOVERNMENT DEPARTMENTS 
Ynnted lo u re.tt llrttato t•,r the Pr<>prletoro a nd Publl•betl!, 8£1\SAilD .ToNrS t'liiLiltttu~s. t,ro., I ll•tn•ltor llnu•e. c.;I!Aorery L11oe, t.nollon1 w.c.2, by TBI 
i!RESS At ('OO liBBLISDS LtD., Adllleetooe, Surrey. Sole .\geuh tor South Um•a: (:KNTRAL ZIEWS ~~~SCY, I.TD. Sole .\geots tor \u>rralia aDd N~w 

i.eAiao(l: llOilDOS ~liD OOTCII (AU~TRALASU), LTD. 


