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ii. ADVERTISEMENTS. THE WIRELESS WORLD 

Send your 
Goods by Air 
Once you have experienced the 
enormous advantages of transporting 
freight by air you will never use any 
other method. 

It means fewer breakages, because 
there is less handling. Lower insur- 
ance rates for all classes of goods 
-and quicker customs clearance. 

Send them by 

v41 II I 

THE ONLY BRITISH AIR LINE 
In London, goods are collected on telephonic request, 
or may be handed in to any Freight Agent or to 
Airways House, Charles Street, Haymarket, S. W. ! 

Full particulars from any Freight Agent or direct from 
IMPERIAL AIRWAYS LTD. 

Airways House, Charles St., 
London, S.W.1 

Telephone : Regent 7861 
(Night 6 Day) 

Telegrams : Impairtim, London 

C.F.H. 42 tI 

JULY 23RD, 1930, 

uR S1pRraY 

Is the 
thing you 
don't want 
always at 
the top 3 

when " TStracks" will keep your goods In 
full view, In compartments of the oorrect 
size for each component t Tiltracks oombine 
maximum storage capacity in the least 
possible space with the most convenient 
form of goods handling. No other storage 
system can compare. THERE ARE MANY 
STYLES OF TILTBACKS. 

THE "BENCHRACK" 
(Tiltrack Principle). 

A real help for storing email parts 
such as Terminals, Nute, Washers, 
Insulators, eto. Made to stand on 
the work bench, it enable, LL small 
parts needed for the Job in progress 
to he stored where they are im- 
mediately to hand. AU the tray. 
are tilted so that the parts stored 
can be seen at a glance. and the 
front face. (tithe trays arerounded 
so that the smallest parts can be 
swept up the elope with the fingers 
of one hand. Each tray le provided 
with patent hinging partitions 
which can be moved Quickly to 
make larger or smaller compart- 
ments. Being so acceosible these 
racks greatly facilitate stocktaking 
The Experimenter will do his Jobe 
muoio quicker and with greater 
pleasure, and the Factory will save 
many pounds per year by installing 
this Sanctum k. 

301° 17e0.11n 

Onn you Sad what you want In- stantly in your store., or bays yell 
to look thlough the lot before yon 
Dome tp what you want t I. It , 

always W blanks and no prise. "f 
Bush proosdnre is neither plea.aa% 
nor profitable. Why continue with 
old -fashioned bins and pigeon -hole. 

22 

7- 

4104.-4. oArfwr 

TILTRACK 
"JUNIOR " 
í <K( Splendid for 

small compon- 
ents.Exceedingly 
popular in Pri- 
vate Garages, 
Households and 
Factories. 

30,~ .:: 
Po 
F 

TILTRACK 'B 
"TWEENIE" 
Bigger than the 
"Junior." Very 
compact. Large 
storage capacity. 

7mf. 
F.O.R. 

Particulars from Manu facturer 6 Patentee: - Horsley Street, Hutme, BERTRAM THOMAS, MANCHESTER. 
London Ogee 6 Showroom -28, Victoria Street, S.W.1. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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IDLY 23RD, 1930. THE WIRELESS WORLD ADVERTISEMENTS. I 

The Pertrix battery achieves years of battery 
progress at one jump. 

As the Pertrix battery contains 

NO SAL -AMMONIAC 
there is no corrosion in the cells. 

Hence the Pertrix H.T. Battery gives 6o% 
longer life than ordinary dry batteries. It 
does not crackle even after long use, and gives 
full value in a steady flow of power throughout 
.its amazingly long life. 

Pertrix is, the only battery on the market 
with such a performance. 

Pertrix batteries for flash lamps are also 
available. Write for leaflet " B," which will 
give you full particulars of all types. 

L DISCHARGE 12 
STANDARD. NI ILLIAMPS. 

Size in inches. 

l'dts. L. B. H. ,1. 
60 stX6kX3* 8 0 

100 8 X 6 X 3* 13 0 
120 to X 6 x 3* 15 6 

PRICES. 

GRID BIAS. l dts. < .I 
9 ............. 1 6 

12 ............. 2 3 
15.. .... . 2 9 

. at 
aIlle! 
60% LONGER LIFE 

ERTHIX ...,. 
DRY BATTERY 

PERTRIX, LTD., Britannia House, 233, Shaftesbury Avenue, London, W.C.2 

M.C. 116 

A Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable 
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ADVERTISEMENTS. THE WIRELESS WORLD JULY 23RD, 1930. 

ALL MAINS RADIO AT 
ITS 

BEST 

PRICE: 
A.C. or D.C. 

£25 
Generous Hire Purchase 
terms can be arranged. 

DUBILIER CONDENSER CO. (1925) Ltd., 
Ducon Works, Victoria Road, North Acton, 

London, W.3. 

Iubilier all mains sets are the result of the specialised 
knowledge of Dubilier engineers combined with modern manufacturing methods to produce real instruments -not an assembly of odd components. All the latest practices have been incorporated in the design of Dubilier sets and they are un- equalled by any other 3 -valve set for quality, range and volume. 

UBILIE 
ALL ELECTRIC RADIO R 

`yUesto» sets the 
u'or/ds 

standard 
Model 528, Pocket Size 

A.C. Tester 
A small and reliable instrument 
essential to maintain accuracy and 
efficiency in Voltage control. The 
sensitivity is remarkably high, 
6 m.a. for 600 volts with self - 
contained resistance. The Scale is 
very legible and the damping excellent. This instrument is 
capable of continuous service at 
full load. 

Prices from 
£3.10.Oto£4.15.0 
WESTON 
ELECTRICAL INSTRUMENT 

CO., LTD. 
15, Great Saffron Hill, London, B.C.1 

A.l 

Mention 01 " The Wireless World," when 

Hear the new I.K. 
FARRAND INDUCTOR 

LOUD SPEAKER - Moving Coil quality withoilt 
its drawbacks. £3 12 6 

The latest eliminators and all -mains units 
specially made for portables and built -in 
sets from £2 10 0 to £6 0 0 
The new Blue Spot units and chassis now 
in stock. 66 R unit 35/ -, chassis 15/ -. 

66 P unit 27/6, chassis 15/ -. 
A large selection of clockwork and elec- 
tric gramophone motors for constructional 

purposes. 
B.T.H. microphones and transformers in 
stock suitable for home or public address 

work. 
Microphone £6 0 0, transformers 15/ -. 

WILL DAY LTD. 
19, LISLE STREET, 
LEICESTER SQ., W.C.2 

'Phone: Regent 0921 -22. 11111111.1110111111111 

writing to advertisers, will ensure prompt attention. A2 
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JULY 23RD, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3 

i/he J4taljJnh 
HT 

Accumulators 

The inability of an H.T. Battery to provide 
smooth, unstinted current will mar the per 
formancc of the most perfect radio receiver. 
No other form of H.T. current supply equals 
the C.A.V. H.T. Accumulator. The demands 
of the small set and the multi -valve set are 
satisfied with equal ease. Current is delivered 
smoothly, constantly, without a ripple or a 
crackle to disturb the perfection of the broad- 
cast. 

It costs a few pence for recharging three or 
four times a year, and because of its long life 
proves not only the most efficient, but also the 
cheapest form of H.T current available. 

Calalgar Na II* will glad& M forwarded Von 
nulnalian 

ACTON. LONDON, W 3 

Price of 10 volt unils:- 
M.101 2.500 milliamps 5f. 
M.103 5.000 milliamps 

M.105 10,000 milliamps 162i! 

Price of 30 volt groups 
with trays : - 

M.301 2,500 milliamps 189 
M.303 5.000 milliamps 23/3 
M.305 10,000 milliamps 42/- 

USE YOUR A.C. MAINS 
AND A WESTINGHOUSE RECTIFIER 

TO GET THE BEST OUT OF 
YOUR SET IN THE EASIEST WAY 

METAL RECTIFIERS 
have a higher efficiency than 
any other form of rectifier. 
They have nothing to wear 
out -no fragile filaments - 
no chemical action -and there- 
fore do not require periodical 
replacement. 

Type A3 
D.C. Output 9 v. 1 

23/6 

The Westinghouse Brake & Saxby Signal 
Co. Ltd., 

82, York Road, King's Cross, London, N.1. 

amp. 

Most of the leading manu- 
facturers are incorporating 
the Westinghouse Metal 
Rectifier in their sets and 
eliminators. 

There are units for all 
purposes - high tension, 
low tension, battery charg- 
ing, grid bias, etc. 

Send a 2d. stamp for our 32 -page Booklet " The 
All Metal Way, 1930," which gives circuits and 
full details. 

A3 Advertisements for " The Wireless World" are only accebted from firms we believe to be thoroughly reliable. 
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4 ADVERTISEMENTS. THE WIRELESS WORLD JULY 23RD, 1930. 

WHEN 

BUYING 

VALVES 

Remember 
This/ 

If it's range you want you 
must have H.F.valves capable 
of great amplification with stability. MARCONI 
SCREEN GRID VALVES, 
by reason of advanced design 
and rigid construction, en- 
sure the greatest useful ampli- 
fication per stage. Put them 
in your set and hear stations 
you have never heard before ! 

Here is the range -a type 
for every set. 

FOR BATTERY OPERATED 
SETS 

5.215 (2 volt) 
recommended for S.G. Portables 

S.410 (4 volt) 
recommended for S.610 (6 volt) 
FOR A.C. MAINS SETS 

M.S.4 (Indirectly Heated) 
S Point 8 (Directly Heated) 

Marconi Experts produced 
the first British Screen Grid 
Valves. That lead is still 
maintained. 

When the R100 
was lost in fog 
4ARCO4I VALVES 

gave her position 
through Wireless 

f Direction 
Finders 

ARCONI VALVES 
are used by Imperial Airways - 
The B. B. C. - Metropolitan 
Police - Trinity House Lightships 
and Beacon Stations - Croydon 
Control Tower -etc., etc. They are 
chosen for unfailing dependability. 

MARCONI 
017-4,. 

Menton of " 1 he Wireless World," when writing to advertisers, will ensure prompt attention. A4 
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the 18th, so that those readers who may have had occa- 
sion to buy valves during the last few days may already 
have experienced the satisfaction of paying approxi- 
mately 2s. or 25. 6d. less for their valves than they 
have been accustomed to pay in the past. 

Editor : HUGH S. POCOCK. 
Assistant Editor : F. H. HAYNES. 

Editorial Offices: zz6 -117, FLEET STREET, LONDON, E.C.¢ 
Editorial Telephone : City 9472 (5 lines). 

Advertising and Publishing Offices : 

DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 
Telephone: City 2847 (13 lines). Telegrams : "Ethaworld, Fleet, London." 

COVENTRY: Hertford Street. 
Telegrams: "Cyclist, Coventry." Telephone: 5210 Coventry. 

BIRMINGHAM: Guildhall Buildings, Navigation Street. 
Telegrams: "Autoprese, Birmingham." Tekphone: 2970 and 2971 Midland. 

MANCHESTER: 260, Deansgate. 
Telegrams: "Ilife, Manchester." - Telephone: 8970 City (4 lines). 

GLASGOW: 101, St. Vincent Street, C.2. 
Telegrams: "I114e, Glasgow." Telephone: Central 4857. 

PUBLISHED WEEKLY. 
Subscription Rates : Home, £z is. 8d. ; Canada, ,I Is. 8d.; 

other countries abroad, LI 3s. zod. per annum. 
Entered as Second Class Matter at New York, N.Y. 

A s many of the circuits and apparatus described in these pages are covered by 
patents, readers are advised, before making use of them, to satisfy themselves 

that they would not be infringing patents. 
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VALVE PRICE REDUCTION. 

S we go to press with this issue the welcome news 
reaches us that the British Radio Valve Manu- 
facturers' Association has agreed upon an all - 

roiind reduction in the price of British receiving valves, 
this reduction to include all but a few of the newest 
types. . 

Readers will recollect that the last substantial price 
reduction in valves followed on a campaign conducted 
through The Wireless World in 1927. During the inter- 
vening period we have not felt that a further reduction 
could fairly be demanded, in view of the very great 
changes. which have . been taking place in valve tech- 
nique, necessitating on the part of the- valve manufac- 
turers a large amount of experimental work which is 
extremely costly and unproductive until the ultimate 
design is finally decided upon. It,is, therefore, the more 
gratifying to find that the present price reduction has 
-come about sooner than we had expected. 

We understand that the reduction dated from Friday, 
A 5 

0000 

MAN -MADE STATIC. 
CORRESPONDENCE in this issue under the title of 

" ` Interference with the Reception of Radio," raises 
anew the question of control over sources of arti- 

ficial interference which hampers radio reception. It is 
recognised that it is almost impossible to eliminate inter- 
ference of this nature at the receiving end and, therefore, 
we are dependent upon those 'controlling the source of 
interference to effect a remedy. 

When Parliament, in 1925, considered a short Bill re- 
lating to wireless telegraphy which vas drafted with the 
idea of clarifying the position of authority of the Post- 
master- General, we well remember that a clause included 
in the Bill, which would have given the Postmaster - 
General control over the radiation of electrical energy, 
provoked such an outcry that that clause was eventually 
dropped before the Bill became law. We recollect, too, 
that at that time we supported the objections to the inclu- 
siort of the clause because it was generally felt that the 
Postmaster -General's powers ought not to be extended to 
the contrOl of electrical energy which might have nothing 
to do with the telegraphic or telephonic communication 
monopoly of the Post Office. 

Progress in general electrification and the expansion 
of broadcasting in this country has served to bring home 
more forcibly than ever the necessity for some sort of con- 
trol over what is fast becoming a nuisance, particularly 
in some less fortunate areas. The Postmaster- General 
apparently admits, that he has " no statutory powers 
under which he could compel the owner of an electrical 
plant causing interference with wireless reception to re- 
move the cause of the interference," since this statement 
is quoted from a letter from the Engineer -in -chief to Mr. 
James Nelson, who communicates to our correspondence 
columns in this issue. 

We know that the B.B.C. is taking active steps in the 
spirit of co- operation and persuasion to endeavour to 
bring about a reduction of interference where this is due 
to avoidable causes, but if persuasion fails to have the 
desired effect, is it not time that some form of legislation 
should be introduced to control such causes of interfer- 
ence : with reception now that broadcasting may be re- 
garded as one of the common amenities of life? 
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JULY 23rd, 1930. 

Experiments in Transmission 
By DR. 

r `1 HE earliest investigations made in Germany into 
the practical application of the ultra -short waves 
(below io metres) were carried out by Professor 

Esau, of the University of Jena, whose work met with 
considerable success. His experiments were primarily 
directed towards determining the suitability of ordinary 
transmitting valves for ultra -short wave work, and to- 
wards finding a convenient mode of raising the power 
and of modulating for telephony. He paid some atten- 
tion also to the problems 
of reception on these 
wavelengths, and to the 
range attainable, though 
in this latter connection he 
restricted himself to com- 
paratively short distances. 

Using Professor Esau's 
experiments as a starting 
point, Messrs. C. Lorenz, 
of Berlin, are engaged in 
a comprehensive series of 
experiments on the design 
of apparatus for making 
practical use of these ultra - 
short waves. Part of the 
work is being carried out 
with the assistance of Pro- 
fessor Esau, and part in 
conjunction with the Radio 
division of the German 
Aerial Research Institute 
(Professor Fassbender). 

Several organisations are 
interested in the use of 
ultra -short waves. The 
chief of these, besides the 
aircraft companies, are the 
railways, the army, the 
navy, and, to a certain ex- 
tent, the telegraph service. 

Previous experiments 
have shown that the ultra - 
short waves behave much 
like light waves in their 
mode of propagation, in 

Fig. l.- (Right) High - 
frequency section of 
the 3 -metre trans- 
mitter used for the 

research. 

2.- (Below) High - 
frequency section of 
the 3 -metre receiver. 

and Reception below 1.0 metres. 
F. NOACK. 

that their radius of action only extends to the horizon. 
The range can therefore be increased if the transmitter 
or the receiver .is raised high above the surfacé of the earth. 

From the experiments already carried out it seemed 
likely that ultra -short waves, like light, follow the in- 
verse square law, and it had been shown that they could 
be refracted like light. Further, obstacles of every kind 
appeared to produce shadows. To determine whether 

these conclusions were 

_- -- 
. r 

really applicable to the 
propagation of the ultra - 
short waves, experiments 
were undertaken from an 
aéroplane. For this pur- 
pose the transmitting and 
receiving apparatus shown 
in the title illustration and 
Figs. i to 3 were used. 
The two parts were en- 
closed in Water - tight 
boxes, which also con- 
tained the microphone am- 
plifier for telephony and 
the receiving amplifier. 
The transmitter had a 
power of i to 2 watts in 
the aerial ; the receiver was 
of the super- regenerative 
type with a two -stage low- 
frequency amplifier.. 

A Junkers aeroplane 
(cabin type) was used for 
the investigation. The 
transmitter was attached 
by springs to the outside 

of the body, while the receiver was 
entirely within the cabin, the high - 
frequency portion being fixed, again 
on springs, to the window. No 
aerial was used at any time. 

For the first experiment the aero- 
plane was used only for transmission, 
reception being carried out on the 
ground. The range attainable with 

A6 
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Some Applications of Ultra Short Waves.- 
the aeroplane flying at a fixed height of z,000 metres 
was determined, and it was found that the signal strength 
was R8 to Rio up to 3o km., but fell off rapidly after 
that distance, signals disappearing completely when the 
transmitter had flown to a distance of 5o km. from the 
receiver. At distances Up to about io km. the signal 
strength was unchanged by varying the height of the 
aeroplane from loo metres to 12,000 metres. Below loo 
metres the signals fell off, and vanished altogether below 

3o metres. 
On account of the need 

to operate tuning and re- 
action controls, difficulties 
were found in receiving in 
the aeroplane if the re 
ceiver was taken outside 
the machine. Besides this, 
the noise of the ignition 
caused great interference, 
though only when the 
motor was starting ; at full 
throttle good reception was 
possible. 

At a height of about ioo 
metres the first telegraphic 
signals were received at a 
strength of R4 to R6 at a 
range of about io km. 
Reception frequently faded 
out at lesser distances, but 
this can be attributed to 
screening by the aeroplane 
itself. Reception on the 
aeroplane was also found 
to fall off when flying below 
zoo metres, and to vanish 
completely below 30 
metres. No difference was 
observed between tele- 
phony and telegraphy. 

. The power of the trans-. 
mitter was obviously not 
sufficient when aeroplanes 
built largely of metal were 
used. As a consequence 
further flights of the same 
kind were undertaken, for 

which a 7o -watt transmitter, using a dipole aerial, was 
erected on a tower in Jena. 

The flight was carried out between Berlin and Nurem- 
berg and the transmitter was first heard at a distance of 
45 km. from Jena and at a height of boo metres, the 
signal strength being R4 to R5. At a height of i,000 
metres the strength was R9 to Rio. On flying farther for 
a distance of 5o to 8o km. the signals remained approxi- 
mately constant in strength, but at ioo km. they van- 
ished completely. On the return flight the transmitter 
was first heard at a range of 40 km. at a height of 
500 metres. Reception could be continued to a distance 
of 90 km. beyond the transmitter, although the aero- 
plane was flying at only 35o metres. At a greater 
range than 90 km. signals were no longer appreciable. 

Fig. 3. -The 3 -metre trans- 
mitter (left) and receiver 
(right) used for two -way 
working. Above is the 
high- frequency equipment 
hung on springs, and below 
the amplifier and battery 

boxes. 

A 7 
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It is to be noticed that reception only began when 
the aeroplane was broadside on to the transmitter, and 
was at its best as the aeroplane flew away from it. This 
phenomenon is accounted for by the screening produced 
by the lower plane which; situated below and in front 
of the cabin in which the receiver was placed, came be- 
tween receiver and transmitter as the aeroplane 
approached the latter. 

The results observed certainly seem to bear out the 
theory just outlined : reception is seriously upset by the 
effects of screening. 

Further Series of Experiments. 
A secofld investigation was made, in conjunction %sitlt 

Professor Esau, by placing another transmitter of higher 
power on the peak of the Brocken, in the Harz Moun- 
tains, at a height of 1,140 metres above sea -level (Figs. 
4 and 5). Reception was best north -east of the Brocken, 
where the country is more or less flat, and from whence 
the peak can always be seen. According to the theory. 
the possible range should be about no km. 

For the transmitter a Telefunken valve, type RS229g, 
was used, and the wavelength was 3.2 metres, transmit- 
ting taking place from a vertical dipole aerial i.6 metres 
long. The receiver was that which had already been 
used in the aeroplane. Reception could be carried out 
without any aerial, or with a horizontal aerial 2.5 metres 
long, or with a vertical aerial of length about 8 metres. 

At first the transmitter was erected at ground level on 
the Brocken. The range was 76 to ioo km., and within 
this distance the signal strength was practically constant. 
Beyond this distance it decreased with extraordinary 

Fig. 4.- Separately controlled 6 -metre transmitter with a power 
of 600 watts. 

rapidity, the width of the region over which this rapid 
decline took place being from 6 to 15 km. It is to be 
assumed that in this region (the " boundary region ") 
reception is no longer carried out by the aid of direct 
radiation, but depends on indirect refracted rays. 

In further experiments the power of the transmitter 
was altered, in steps, over a total range of 8o to I. In 
this way it was shown that up to a distance of 70 km. 
reception was always possible, whatever the power used, 
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Somo Applications of Ultra Short Waves. - 
though the signal strength naturally varied. At dis- 
tances greater than 79 km. from the transmitter the 
signal strength fell away rapidly, and at distances greater 
than 85 km. reception was only possible with the 
highest power in use. This series of experiment shows 
that the range of ultra -short waves does actually con- 
form to the theory given above, and is mainly deter- 
mined by the distance of the horizon. In consequence, 
the power used by the transmitter has but a small in- 

fluence on the range at- 
tained. 

For a further series of 
experiments thetransmitter 
was put on the stone tower 
which stands on the peak 
of the Brocken. In one 
direction it was found pos- 
sible to show a gain of 20 
km. over the previous 
range. 

It is interesting to -note 
that the use of an aerial 
for reception resulted in 
practically no improve- 
ment in signal strength. 
This, however, only ap- 
plies to the region within - 
which the radiation from 

the transmitter was received directly. In the " boundary 
region," where reception is apparently due to refracted, 
and not to direct, rays, a small increase of range could 
be attained by connecting up an aerial. This increase 
amounted to about 25 per cent. of the range possible 
by reception of the direct rays. 

As a further test of the theory another series of ex- 
periments was undertaken, the transmitter being placed 
about half -way up the Brocken, at a height of 500 metres 
above sea -level and about 35o metres above the sur- 
rounding country. The transmitter was placed on a 
tower 16 metres high so as to cut out as far as possible 
the effects of the proximity of the ground. The range 
within which the signal strength remained approximately 
constant was about 66 km., while at 77 km. reception 
faded out entirely. Again it was found that it made no 
difference whether an aerial was used or not. 

Fig. 5. -The powerful 3- 
metre transmitter erected 
on the peak of the Brocken. 
The dipole aerial is shown. 

Experiments Confirm Theory. 
All the results of these researches are in more or less 

good agreement with the theory that has been given. 
The importance of this fact for the practical applications 
of the ultra -short waves is very great, for, as is now 
quite clear, the range of the direct ray depends entirely 
upon the elevation of the transmitter and the receiver. 
To what extent long ranges depending on refraction in 
the Heaviside layer can be attained with ultra -short 
waves is a matter that has not yet been fully investigated. 
It would naturally be of great importance if indirect 
rays did not arise in the same way with ultra -short waves 
as with those of greater wavelength, for then any results 
that might be found possible would be absolutely reliable. 
It is true that Alexanderson, in America, has found that 
long -range reception attributable to refraction in the 

..%4.!_;.. .. 
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Heaviside layer can be attained, for his transmitter has 
been heard in South America. It would appear, how- 
ever, that refraction only takes place in a north-and- 
south direction, determined, it would seem, in some way 
by the magnetic field of the earth. 

Many Applications for Ultra -short Waves. 
The results which have been attained during the ex- 

periments described show that the ultra -short waves have 
certain distinctive properties. They have a range which, 
as the theory already discussed shows, is readily 'con - 
trolled ; they are largely independent of disturbances, 
whether atmospheric or of local origin ; they are free from 
fading, on account of the absence of a refracted ray ; 
they can be modulated at very high frequencies, and they 
are very readily made highly directional. Hahnemann, 
of the Lorenz Company, consequently suggests the follow- 
ing applications as particularly suitable for these- charac- 
teristics : It would appear always to be advisable to put 
the transmitters on towers, and one might perhaps put 
three reflectors and three transmitters on the top of -a 
tower, as suggested in Fig. 6, so that three separate 
beams are radiated, each beam being interrupted accord- 
ing to some signal in Morse. . If any kind of vessel 
comes into the beams there is at once the possibility of 
directing it as from a lighthouse. If, for example, the 
Morse signals chosen .are for the middle section, two 
dashes, for the right -hand sector, three dots, and for 
the left -hand sector a dash alternating with three dots, . 

it at once becomes possible for the vessel to keep within 
the middle sector, and so to direct its path straight 
towards the tower. 

In a similar way two beams could be transmitted from 
a ship, one pointing to port and one to starboard, the 
two transmitters sending out, as before, different signals 
in Morse. In this way a substitute is provided for 
the vessel's lights that would be of great value in 
foggy weather. Hahnemann suggests that ultra -short 

Fig. 6.- Radio -Lighthouse using ultra - short waves as an aid to 
navigation. 

waves will also find application to aeroplanes, and is of 
the opinion that they may eventually replace trunk lines 
for inland telegraphy. It would only be necessary to 
erect towers at suitable distances apart (see Fig. 7) and 
to fit each with two directional equipments pointing in 
opposite directions., one to be used for transmission and 
the other for reception. A tower of this kind would act 
as a relay. The separation between the towers, and 
their height, would be chosen according to the range 
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Some Applications of 'Ultra Short Wates.- 
required. The ultra -short waves offer the possibility of 
a very sharply defined beam, so that high efficiency 

,1 
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Fig. 7.- Arrangement of a line of beam station relays for ultra - 
short waves. 

TESTING LOW -TENSION 
A.C. CIRCUITS. 

The four -volt low- tension circuits 
of receivers with indirectly heated 
A.C. valves are not particularly sus- 
ceptible to troubles, but nevertheless, 
occasion sometimes arises for testing 
their continuity and for assuring 
one's self that the appropriate soc- 
kets of each valve are receiving the 
necessary voltage. It is useful to 
remember that a flashlamp bulb, of 
which the voltage rating is approxi- 
mately correct, can be used as a test 
lamp or indicating device. A suit- 
able holder for these lamps, to which 
a pair of flexible leads may be con- 
nected, is obtainable for a few pence. 

By noting whether the lamp is 
glowing at normal brilliancy, it is 
possible t ) form a very good idea as 
to whether the voltage delivered by 
the heating transformer is reasonably 
correct. 

A QUICK CONDENSER TEST . 

Variuus simple methods of testing 
the insulation of fixed condensers, 
and even of forming a rough idea as 
to whether their capacities are sub- 
stantially correct, have been put for- 

. ward, but unfortunately most of 
them take a certain amount of time 
to put into execution. Now in. a 
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could readily be obtained. Complicated and unreliable 
amplifiers can therefore be avoided. Hahnemann 
further points out that ultra -short waves offer unusual 
possibilities for multiple telegraphy and telephony on 
the one basic wave, in which the several modulating 
waves are superimposed on the basic wave, and each of 
the modulating waves carries a different telegraphic or 
telephonic message. The ease of modulating the ultra - 
short waves at very high frequency is alone enough to 
permit a multiple application of this. The sharpness 
of a directed beam, together with the erection of both 
transmitters and receivers on towers, should make un- 
authorised listening practically impossible, . so that the 
requirement of secrecy should be amply met. 

Hahnemann has only suggested a few applications. 
It is known to the writer that attempts have been made 
to introduce ultra -short waves into railway working for 
communication between the driver of the train and the 
rest of the staff on board. It is said that the results have 
been most encouraging. 

On the technical side so much progress has been made 
that properly designed transmitters and receivers are 
available. It therefore seems justifiable to assume that 
it can only be a matter of time before the ultra -short 
waves find considerable practical applications. 

Practical 
Hints and Tips. 

modern mains receiver there may be 
about two dozen of these components, 
in various capacities, and an ex- 
tended test of each of them is a 
lengthy business. A good idea as to 
the insulation resistance of a con- 
denser may quickly be obtained by 
noting the effect of making succes- 
sive.contacts across its terminals 
when using the phones- and -battery 
method. On first closing the circuit, 
a click, depending in intensity on the 
capacity of the condenser, will be 
heard, but when it is fully charged 
to a. potential equal to that of the 
testing battery, no click should be 
audible. 

If clicks of approximately the same 
loudness -occur at . each contact, it 
can definitely be assumed that the 
insulation resistance of the condenser 
is at least poor, or even that it has 
completely broken down. Of course, 
before making the test; one should 
assure oneself that there is no 
parallel path for current, and if 
necessary disconnect one of the ter- 
minals. - 

INSTABILITY ON LONG WAVES. 
When a set with an S.G. high -fre- 

quency valve or valves is instable on 
the long -wave band, but performs 
satisfactorily when medium wave- 
lengths are being received, the 
trouble is generally attributed to the 
action of H.F. currents in the L.F. 
amplifier. It is a fact that the usual 
arrangements for separating H.F. 
and L.F. components in detector 
anode circuits become less and less 
effective as wavelength is increased, 
and so this conclusion is often justi- 
fiable. But it must not be forgotten 
that the trouble may almost equally 
well be due to falling -off in the effec- 
tiveness of " decoupling " devices ; 

the working value of the resistances 
used in these systems remains con- 
stant irrespective of wavelength, but 

' the reactance of the associated con- 
densers increases rapidly with in- 
crease of wavelength. Consequently, 
the filtering action of thes devices 
becomes less effective as wavelength 
is increased, and long -wave instabil- 
ity may quite possibly be due to 
stray couplings brought about by 
voltages set up in the common source 
of anode current supply, whether it 
be a battery or an eliminator The 
remedy, of course, is to fit consider- 
ably larger bypass condensers. 
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Practical Hints and Tips. - 
THE BASE LINE. 

Theoretical diagrams of mains - 
driven receivers are getting almost 
alarmingly complicated, or at any 
rate they appear to be so on casual 
examination. Their complexity is, 
perhaps, rather more apparent than 
real, as most difficulties will disap- 
pear if the circuit is mentally divided 

Fig. BHT. 
negative busbar as 

L.T. 
heavy line, a clear starting point for tracing individual grid or plate circuits 

is provided. 

into its component parts -H.F. am- 
plifier, detector, L.F amplifier, and 
eliminator -but even then there may 
sometimes be need for a wet towel 
when one is called upon to tackle the 
theoretical representation of, say, an 
elaborate A.C. mains set with free 
grid bias -which addition is perhaps 
the villain of the piece, and respons- 
ible for many of our perplexities. 

To make matters easier, some con- 
tributors to these pages have pre- 
pared their circuit diagrams with a 
heavy base line, which will serve as 
a " point of departure " in tracing 
out the individual plate and grid cir- 
cuits of each valve. This seems to 
be a move in the right direction, and 
may even be helpful when dealing 
with comparatively simple , battery 
sets. The principle is illustrated in 
Fig. z, which is the circuit diagram 
of the simplest possible two -valve 
det. -L.F. receiver. In this case the 
base line is the common H.T. nega- 
tive-L.T. negative busbar, which is 
almost invariably earthed. Even if 
it is not (a metallic connection be- 
tween filaments and earth is unde- 
sirable, for example, in a D.C. mains 
set), this busbar should still be re- 
garded as the base line around which 
the rest of the circuit is built up. . 

W©Tild 
In the diagrams of sets with in- 

directly heated A.C. valves and 
without " free '.' grid bias, the base 
line is obviously the busbar to which 
all cathodes and the H.T. negative 
input are connected. When free grid 
bias is added there is a tendency to regard the H.T. negative connection 
as the starting point, but this is likely 
to lead to confusion, and so it is best 
still to regard the cathode connection 
as the base line, remembering that 
bias voltage will be developed across 
the resistance joined between one or 
more cathodes and the H.T. negative 
terminal. This is indicated in Fig. 
2, which represents an imaginary re- 
ceiver circuit in which bias for the 
H.F. and output valves is taken from 
a potentiometer inserted in the low - 
potential end of the common anode 
circuit. As is usual with indirectly 
heated valves, the grid detector works 
with a zero grid. 

In studying a diagram of this kind 
it is convenient at first to ignore 
everything but the " signal fre- 
quency " part of the grid circuit ; thus 
we should consider that these parts 
of the H.F. and L.F. amplifying 
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tion regarding its alteration or 
testing, reference is often made to 
the " low- potential end " of an 
anode- circuit. This expression 
seems to puzzle some wireless ama- 
teurs : as it is a useful one, often 
saving a good deal of verbiage or 
sketching of diagrams, a word of 
explanation` may not be out of 
place. 

As generally understood, the ex- 
pression refers to that end of the 
anode working load- transformer 
primary, choke, resistance, etc. - 
whicl- is remote from the end that 
is connected. to the anode of the 
valve. Any incidental components, 
such as decoupling or voltage - 
absorbing resistances, fuses, or 
meters that are connected between 
this point and the source of H.T. 
supply, are referred to as being at 
the low -potential end of the circuit. 
Actually, with regard to D.C. volt- 

. 

age, they a re at higher potential 
than is the anode, but in this case 
we are dealing with high- or low - 
frequency signal impulses., 

Similarly occasion often arises to 
refer to the " grid return lead." This 

Fig. 2. -The base line" of an A.C. mains receiver with free grid bias. Decoupling devices, etc., are omitted. 

valves are connected to their respec- 
tive cathodes through the bypass 
condensers C, which would invari- 
ably be found in a practical design. 

0000 
DEFINITIONS. 

In describing the features of a 
receiver, and when giving informa- 

lead may be defined as that joining 
the end of the working " grid cir- 
cuit component - transformer 
secondary, tuned coil, grid leak, 
etc., to the cathode or negative fila- 
ment socket. Bias cells, for 
example, are said to be inserted ' ̀  in 
the grid return lead." 

A IO 
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POWER OUTPUT 
The Causes and Prevention of Distortion, 

By 'E. YEOMAN ROBINSON, 
(Chief Engineer, Radio Valve Dept., The Cosmos Lamp Works Ltd.). 

A 

GREAT deal of attention has lately been given 
to the calculation of undistorted output. available 
to work a loud speaker, for without a knowledge 

of this factor it is difficult to compare the merits of 
different power valves and to predict what volume of 
sound will be obtainable 
from the speaker. As a 
rough guide it is usual to 
assume that from loo to 
I,000 milliwatts are neces- 
sary when a moving -coil 
speaker is used in an ordin- 
ary sized living -room, while 
most moving armature 
speakers will be satisfied 
with 500 to 600 milliwatts. 
For a small hall 1,5oo milli- 

the optimum bias is io volts when the screen poten- 
tial is 200 volts. The dynamic characteristic for the 
above conditions of operation is plotted in Fig. 2. It 
will be seen that P1, Po and P2 lie nearly on one 
straight line, so that the second harmonic is very small. 

The second harmonic may 
be computed in the usual 

OWING 
to the peculiar characteristics of the pentode the 

calculation of suitable speaker impedance and the available 
undistorted output is not susceptible to the same treatment as 
that of a triode. Often the distortion due to the third har- 
monic is greater than that of the second ; in this article the 
method of measuring distortion is clearly described, and it 
is shown how by the use of a milliammeter the presence of the 
second and third harmonic components may be detected 

and prevented 

watts upwards will be 
necessary. When considering the power output of a 
triode it is usual to define the maximum undistorted out - 
put as the maximum power output which can be obtained 
with the production of a 5 per cent. second harmonic 
component. 

In the case of a pentode the third harmonic is 
often greater than the second, and, therefore, the 
maximum undistorted power output of a pentode is given 
for a 5 per cent. third harmonic or a 5 per cent. second 
harmonic, whichever be the greater. This is deter- 
mined in the manner shown below. In practice it is 
found that maximum undistorted power output occurs 
when the second harmonic distortion is practically zero. 
The optimum load must be found by methods of trial 
and error ; as a first approximation the load to give 
about zero second har- 
monic should be deter- 
mined. 

The new indirectl y 
heated pentode - the 
Mazda. AC / Pen -will be 
taken as an example. The 
optimum load line for this 
valve is shown at CC' in 
Fig. 1, and is for a resist- 
ance of 10,200 ohms. Since 
grid current does not flow 
at negative grid voltages 
the grid can swing to zero 
grid volts, consequently 
the total grid swing ranges 
from o to 20 volts, for 

A i[ 

manner from expression (a) 
in the appendix. 

It will be seen that the 
dynamic curve on the right - 
hand side of the mean Po is 
concave upwards, whilst 
the curve on the left of PO 

is concave downwards.' This 
curvature gives rise to the 
production of a third har- 
monic component. To ob- 

tain the percentage third harmonic distortion the 
curvature of the characteristic from P, to PO should 
be measured, and that from Po to P2, and a mean value 
determined. To simplify the measurement it is usual 
to take the curvature from P. to P2 only, i.e., on 
the upper half of the dynamic curve, provided it is not 
appreciably greater than 5 per cent. This gives a factor 
of safety, because under correct operating conditions the 
curvature from P, to Po is always less. 

Referring to Fig. I at Ea =0; Ea = 5, Eo = ro, the 
anode current characteristics cut the load line at 47, 39.5 
and 3o milliamperes respectively. For upward curva- 
ture (Fig. 2) the distortion formula is given by expres- 
sion (b) in the appendix, and it is there shown that the 
third harmonic distortion is about 5.9 per cent. 

The power . output is 
equal to PR when I 
is the R.M.S. value of 
the A.C. component of 
the output current. This 
current fluctuates from 14. 
to 47 milliamperes, i.e., 
the A.C. current is 
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Fig. 1. -Anode volts /anode current curves of an AC/Pen valve. 
The line CO represents a load of 10,200 ohms and O is the oper- 
ating point. The maximum screen and anode volts are 200 

and 250 respectively. 

47 14 16.5 mA. (peak) 
2 
16.5 _ =11.65 milliamp- 

2 

eres R.M.S. The power 
output is therefore (11.65)2 
X 10,200 X Io-e = 1,390, 
roughly, 1,40o milliwatts. 
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The Pentode and Power Output. - 
The true secret of obtaining satisfactory results from 

a pentode lies in paying attention to the value of . the 
load impedance, for should this be too low the power 
output will be small, whilst if it is too high serious 
harmonic distortion and over- voltages will be produced. 
It is therefore of interest to observe the power output 
and distortion at loads other than the optimum. Fig. 3 
shows the dynamic characteristics of the A.C. /Pen. 
valve for various values of load resistance, whilst in 
Table I this information is given in tabular form. 
Columns 3 and 4 give the percentage of second and third 
harmonics present respectively when a grid swing equal 

20 18 16 14 12 10 8 6 4 2 
NEGATIVE GRID VOLTS 
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Fig. 2.- Dynamic characteristics for the conditions given in Fig. I. 

to the grid bias is applied to the valve, i.e., the maxi- 
mum grid swing for the optimum load impedance of 
10,200 ohms. 

Referring once more to Fig. 3, it will be seen that 
owing to the peculiar shape of the dynamic character- 
istic curvature distortion on high -load resistances can 
be avoided by reducing the grid swing. For example, 
with a 20,000 ohms load the dynamic curve is sensibly 
straight if the grid swing is restricted to 5 volts. This 
characteristic feature is important, for whereas the load 
impedance must not rise above xo,000 to 12,000 ohms 
under ordinary conditions of working (if the harmonic 
distortion is to be not more than 5 per cent.), assuming 
the signal strength has already been reduced at high 
frequencies by side band cut -off,,, etc., the .load imped- 
ance can be permitted to rise to comparatively high 
values at these frequencies without distortion occurring. 
It is estimated that actually a harmonic distortion up 
to io per cent. can be employed in practice when a 

Inoving -iron type loud speaker is used, and therefore 
columns 5 and. 6 have been added to Table I. 

These columns give respectively the maximurh power output available when the distortion is limited to Io per cent., and the maximum grid swing which is per- missible for this restriction in harmonic distortion. From this it will be noticed that whilst with a 30,000 ohms load and a io volt grid swing the third harmonic is 
19.4 per cent., this distortion is reduced to io per cent. 
if the grid swing is restricted to 7 volts. 

Advantages of the Pentode. 
There are two main reasons for employing a pentode 

instead of a triode. One is to obtain greater sensitivity, 
and the other .to obtain " brilliant " loud speaker repro- 
duction by accentuating the high audio- frequency 
notes and thus compensating for the inferior perform- 
ance of the loud speaker at high frequencies, and for 
side band cut -off and various capacity losses. The best 
load impedance to adopt will depend entirely on the 
impedance- frequency characteristic of the speaker, and 
whether the speaker, the set, or the transmission is re- 
sponsible for the loss of high audio- frequency notes. To 
simplify consideration of the problem it is best to con- 
sider the use of the A.C. / Pen. valve under three different conditions:- . 

Case 1.- Consider the case in which there is no appre- 
ciable high -note loss in the amplifier, and likewise there 
is no lack of high audio -frequency reproduction in the 
speaker. The A.C. / Pen. valve is used to obtain gréater 
sensitivity. 

Under these conditions the movement of the speaker 
should be such that the impedance is substantially con- 
stant over the working frequency range ; an output 
transformer should be used to adjust the load on the 
valve to io,000 ohms. Preferably a tapped choke should 
be used in order to reduce the leakage reactance which, ' 
by increasing the impedance at high audio -frequencies, 
will cause harmonic distortion. Since the impedance of 
practically all loud speakers increases with frequency, 
a limiting resistance load should be placed across the 
choke as shown in Fig. 4. To prevent the resistance 
reducing the power delivered to the speaker except at 
high audio -frequencies a.'condenser should be connected 
in series as illustrated. The best value of the resistance 

TABLE I. 

OUTPUT CHARACTERISTICS OF MAZDA A.C. 
. 
PEN VALV 

1 

Load 
(ohms). 

2 

Undistorted 
power out- 
put (Milli- 

watts). 

3 

Second 
harmonic 
Distortion 
(Per cent.). 

4 

Third 
harmonic 
Distortion 

(Per cent.). 

5* 
Max. out- 
.8..., t for' 

o dis- 

tortion. 
(Milliwatts). 

6 
Max. grid 

swing 
for 

Column 5, 
(volts). 

2,000 370 7.1 3.0 370 10 
4,000 670 6.2. 2.8 670 10 
6,000 970 5.5 2.7 970 10 
8,000 1,160 4.4 2.5 1,160 10 

10,000 1,400 1.5 5.3 1,400 10 
12,000 1,404 0.8 ' 5.8 1,400 10 
14,000 1,420 0.9 7.9 1,420 10 
16,000 1,520 2.7 8.4 1,520 10' 
18,000 1,560 4.3 10.3 1,560 10 
20,000 1,570 6.0 11.6 1,200 8.5 
30,000 1,580 15.8 19.4 1,000 7.0 

With input limited to 10 volts swing. 

A 1 2 
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The Pentode and Power Output. - 
will depend entirely on individual conditions. A resist- 
ance of 15,000- 25,000 ohms and a series condenser of 
0.003 -0.01 are suitable according to conditions. When 
an output transformer is employed the resistance and 
series condenser should be across the primary of the 
transformer to eliminate, as far as possible, the effects 
of leakage reactance of the transformer. 

Case 2. -The pentode is used to compensate for poor 
high audio -frequency reproduction from the speaker. 

In this case the characteristic of the pentode that an 
increased load gives increased power output is utilised. 
The speaker movement should have an impedance rising 
with frequency. To avoid harmonic distortion the trans- 
former ratio should be chosen so that the load imped- 
ance is 10,000 ohms at the highest frequency at which 
it is desired to boost the high notes. For example, 
consider a speaker having an impedance characteristic 
as given in the table below : - 

TABLE I1. 

Frequency 250 500 1,000 1,500 2,000 3,000 4,000'6,000 

Impedance 5,500 8,000 10,000 12,000 13,000 16,000 18,000 22,00e 

With a 1 / i transformer the high notes up to 1,000- 
t,500 cycles will be boosted. To prevent distortion 2t 
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pig. 3.- Dynamic curves of AC, Pen for various load resistances. 

frequencies higher than 1,50o cycles, a by -pass resist- 
ance and a series condenser must be used. Suppose, 
however, it is desired to boost the frequencies up to 
3,00o cycles. For the purpose a 1/ 1.25 transformer 
m'otiltl be required, and the series condenser should be 
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decreased in capacity to bring the by -pass resistance 
into operation at a higher frequency. 

Case 3. -The pentode is used to compensate for high 
audio -frequency loss in the amplifier due to sideband 
cut -off, poor transformers, or an inferior gramophone 
pick -up. 

In this case, if the high audio- frequency signal has 
been relatively reduced in 
amplitude, the load . im- 
pedance can be permitted 
to rise to even 30,000 
ohms without distortion. 
A by -pass resistance is 
hardly necessary, but if 
used it should have a 

L.s value of 30,000 to 40,000 
ohms. 

The impedance and re- 
sponse characteristics of 
various loud speakers are 

H.T.- so widely different that 
it is impossible to give any 
generalised formula for 
employing a pentode. The 
easiest way to analyse 
what is occurring is to 
place . a milliammeter in 
the anode circuit of the 
valve. If when a strong 

signal is applied, the milliammeter needle flicks 
upwards, second harmonic ' distortion is occurring, 
and a greater load impedance will reduce this 
second harmonic distortion and give increased power 
output. If, on the other hand, the needle dips 
downwards, third harmonic distortion is produced, 
and the load impedance must be correspondingly 
reduced. If the third harmonic distortion is only 
occurring at high frequencies, it can be prevented by 
varying the values of the by -pass resistance and series 
condenser. It should be remembered that the optimum 
output impedance is dependent upon the anode volt- 
ages and screen voltages employed. For example, with 
a screen voltage of 200 the optimum impedance for an 
anode voltage of 25o is 10,200 ohms. With an anode 
voltage of 200 the optimum load impedance is only 
8,000 ohms. This voltage is the actual anode voltage 
on the valve, and it will be found with many pentode 
chokes and output transformers as much as 4o or 5o 
volts may be dropped in the choke, so that, to obtain 
a voltage of 25o at the anode, a supply voltage of 290 
to 300 volts may be necessary. 

H 

GRID V. 

T + 

r0 
4V. A.C. 

Fig. 4. -A suitable output 
circuit for a pentode. The 
filter CR prevents accentua- 
tion of the higher audio fre- 
quencies with certain loud 

speakers. 

Greater Stability with the A.C. Valve. 

The fact that the A.C. / Pen. valve is fitted with an 
indirectly heated cathode may be utilised to advantage 
when the valve is employed in a set equipped with one 
or two screened high- frequency stages. In such sets 
one cause of possible instability is back coupling through 
the heater wiring. This is prevented by connecting 
the heater wiring to the cathode. If an ordinary fila-. 
mented pentode is employed, the cathodes of the early.. 
stage valves are connected to the centre tap of the fila- 
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The Pentode and Power Output. - 
ment transformer secondary, or to the centre tap of the 
potentiometer connected across it. Inasmuch as . there 
must be some impedance between the heater wiring 
and the cathode, feed -back may be introduced. This 
can be completely avoided when ari indirectly heated 
output valve is used by connecting all the cathodes in 
parallel to one end of the heater transformer secondary 
winding. 

After reading this article the reader may feel that 
the problem of using a pentode is hedged around with 
many difficulties, for the working impedances of loud 
speakers are not widely known. It was stated i recently 
in The Wireless World that " . . . properly used it is 
believed that the pentode will give as satisfactory re- 
production as a triode, and it is quite certain that no 
valve will give as many milliwatts output per volt in- put." It is hoped that the information given will enable 
the conditions for satisfactory use to be realised. After 
all, the only real difficulty of making a pentode give 
the same quality of reproduction as a triode is to keep 
the load at all frequencies as far as possible the same, 

' See " The Power Pentode Two," May 7th, 1930, p. 477. 

UNLIMITEX LOUD SPEAKER 
MOVEMENT. 

Iu these days of cone diaphragms and 
moving coils it is interesting to find an 
example of a unit designed for use in 
conjunction with a horn. The Unlimitex 
unit is undoubtedly a distinct advance 
over the old- fashioned soft iron diaphragm 
movement at one time associated with 
horn loud speakers. The diaphragm is 
spun from thin aluminium sheet with a 
conical depression in the centre surrounded 
by concentric corrugations to give the 

Unlimitex balanced armature unit for 
horn loud speakers. 

requisite degree of flexibility. The edge 
is clamped between rubber rings which 
effectively damp out any metallic quality 
in the reproduction. A balanced armature 
movement of substantial dimensions is 
coupled to the apex of the diaphragm 
through a short, thin rod, and the air gap 
is sufficiently wide to prevent chattering. 

The unit was tested in conjunction with 
a folded exponential horn having a cross 
section of four square Wet at the flare. 
Using a super -power output valve capable 
of delivering 1,000 milliwatts, no trace 

JULY 23rd, 193o. 

and keep it close to the optimum value. This optimum 
is, in the case of pentodes, much more sharply defined 
than in the case of triodes. Whereas the average lis- 
tener may be unable to determine aurally the difference 
in performance of a triode working a moving -coil speaker 
with transformer ratios of 1o/ i and. 30/I, with a pen- 
tode a difference can be determined between such com- 
paratively close ratios as 20/ I and 25/I. Die high 
power output and phenomenal sensitivity of the A.C. / Pen. valve are so marked that the extra attention to the load which is necessary to obtain pure reproduction is 
well worth while. 

APPENDIX. 
For the calculation of second harmonic the following expression 

is used : 

4- (I. max. +X. min.) -I0 
x 100% . 

. I. max. - I. min. 
In the case under discussion this becomes 

(47+14) -30 
47 -14. X 100 = 1.5% 

The expression for third harmonic distortion is I - {I. max. + I. min.) 
I. max. - I. min. 

Taking the case mentioned in the text we have 
39.5 - (47 + 30) 39.5 - 38.5 

17 
x 100 - 

17 
x 100_= 5.9% approx. 

.. (b) 

.......................-.. 
LABORATORY 

TESTS 
on New Ap][óllt>áltlllls> 

............._........... 
A Review of 

Manufacturers' Recent 
. Products. 

of chattering could be provoked, but it 
' was noted that the sensitivity was some -. 
what lower than that of the average cone 
loud speaker, possibly due to the size of 
the air gap. The bulk of the acoustic out- 
put lay between X00 and 1,750 cycles with 
detectable resonances at 400 and 1,500 
cycles. The unit definitely responds to 
frequencies as high as 6,000 and as low 
as 50, but the output outside the limits 
from 300 to 1,750 is comparatively small. 
The impedance rises from 1,820 ohms at 
50 cycles to 28,600 ohms at 6,000 cycles 
with an average .value at 800 cycles of 
approximately 10,000 ohms. 

The ,price is 18s. 9d., and the makers 
are Wireless Supplies, Unlimited, 278, 
High Street, Stratford, London, E.15. 

0000 
FRANKLIN FIXED CONDENSERS. 
A new range of condensers available in 

capacities up to 0.0005 mfd. with mica 
dielectric, and up to 10 mfds. with paper 
dielectric, is now available from the 
Franklin Electric Company, 187 -189,._ 
Ilford Lane, Ilford, Essex. These con- 
densers are housed in metal containers 

and are provided with either screw ter- 
minals or soldering tags. In view of the 
arbitrary ratings now applied to large 
capacity condensers, a six months' guar- 
antee is given that Franklin condensers 
will not break down if the rated working 
conditions are not exceeded.. For the 
purposes of test a.1 mfd. condenser rated 
as suitable for 160 volts A.C. or 240 volts 
D.C. and labelled as withstanding a-test 
voltage cf 500 D.C. was left in circuit on 

Two examples of the Franklin fixed con- 
denser reviewed on this page. 

a steady 1,000 volts supply. It withstood 
this test without breakdown as well as 
the severe conditions imposed by repeat- 
edly discharging by short circuit. 

The prices are, 1 mfd. size 2s., 500 -volt 
D.C. test class, 2s. 6d. for the 500 -volt 
A.C. test class, and 2s. 6d. for the 1,000 - 
volt D.C. test class. Other types are 
available carrying ratings up to 5,000 volts 
D.C. test, and thé condensers are more- 
over available in block form for use in 
eliminators. 

- 
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" ELECTROFICIENT " MAINS TRANS- 
FORMER 4 IDH AND L.F. CHOKE. 
Made by Messrs. Graham Farish, Ltd., 

Masons Hill, Bromley, Kent, these 
two components form the basis of a bat- 
tery eliminator for A.C. mains. The 
type 4 IDH transformer has been de- 
signed for 210 -volt 50 -cycle supplies, and 
is intended for use with a valve rectifier 
of the '4 -volt class. Full -wave rectifica- 
tion is allowed, the H.T. secondary wind- 
ing being centre-tapped. In addition, 
there is a 4 -volt coil rated to deliver up 
to 5 amps of current for the indirectly 
,heated, type of A.C. valves. 

Some measurements were made of the 
A.C. output from the various windings on 
load. Each half of the H.T. secondary 
coil was tested separately, but as their 
outputs were sensibly the same, the read- 
ings obtained from one half only will be 
given here. The input voltage was main- 
tained at 210 volts throughout these tests. 
With a load of 5 mA. the A.C. voltage 
was 241, at 20 mA. 237.5, and at 40 mA. 
231 volts. These are R.M.S. values. It 
will be seen that the regulation is very 
good. 

', Electroficient" mains transformer, type 
4 IDH. 

The voltage given by the 4 -volt 5 -amp. 
coil was as folows :- 

R.bI.S. current. 
in Amps. 

11,MLS. 
volts. 

1 9.3 
2 4.13 
3 4 
4 3.85 
5 3.67 

The rectifier filament coil gave 4.1 amps 
on a load of 1 amp., and 3.9 volts at 
2 amps. The price of this transformer, 
which is enclosed in a bakelite case, is 
39s. 6d. 

The choke, which is a complementary 
component, being housed in a similar 
case, and price at 22s. 6d., has a nominal 
inductance of 30 henrys, and rated to 
carry 50 mA. It is provided with a 
centre tap. Its measured inductance at 

A'15 

Wfl£Cs 
opIl4 

60 cycles was found to be 56.5 henrys 
without D.C. flowing, 54.25 henrys with 
10 mA., 50.2 henrys with 20 mA., 45.25 
henrys with 30 mA., 40 henrys with 
40 mA., and 34.8 henrys with 50 mA. of 
D.C. 

"Electroficient" H.T. smoothing choke. 

During test the A.C. volts across the 
choke were maintained at 50, and the 
R.M.S. current increased progressively 
from 2.6 mA. to 4.3 mA. as the impedance 
fell. With the maximum permissible 
value of D.C. flowing the inductance is 
sufficiently high to assure adequate 
smoothing of the rectified voltage when 
used in conjunction with about 8 mfd. of 
capacity. coco 

BAYLISS ROTARY CONVERTER. 
The function of this machine is to pro- 

vide an A.C. supply from the direct 
current mains, thereby enabling power 
amplifiers, radio- gramophones, and similar 
apparatus designed for A.C. operation to 
be used in these cases. At one end of the 
armature is fitted a 38- section commutator 
and at the other end two slip rings, while 
on an extension of the spindle is carried 
a small fan. ' This maintains a constant 
current of air through the armature 
tunnel and prevents undue heating of the 
coils. On test there was no appreciable 

contact sockets on this block are the ends 
of the field winding. Another terminal 
block, similarly covered and mounted on 
the top of the casing, gives connection to 
the A.C. winding. Under normal con- 
ditions .a small machine of this type 
would be series connected -our tests were 
carried out with this particular arrange - 
ment-so that one end of the field should 
be connected to one of the brush leads. 
A starter, connected in the usual way, 
can then be employed. 

The A.C. output is nominally 150 volts 
at 50 cycles, but by utilising the special 
auto -transformers made by the same firm 
for use with the machine, any voltage up 
to 250 can be obtained. The overall 
efficiency is not materially affected by 
employing this component, as it is de- 
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Efficiency curves of the Bayliss 400 -watt 
rotary converter. 

signed on generous lines. Curves show- 
ing the relationship to input watts and 
output volt /amps., also the efficiency as 
a percentage of the input watts, have 
been prepared and are reproduced here. 

The maximum efficiency is of the order 
of 68 per cent., this being attained at an 
output of 400 V.A. These measurements 
do not take into consideration the trans- 
former, and with this included, the 
overall efficiency was lowered by about 
3 per cent: 

The A.C. output is modulated slightly 
by D.C. ripple, and in most cases it will 
be necessary to incorporate smoothing 
equipment in both the input and the out- 

Bayliss D.C. to A.C. rotary converter with end cover removed, showing the cooling 
fan. Also the auto - transformer. 

temperature rise even after a lengthy 
run on full load. 

The leads from the commutator brushes 
are brought out to a 4 -way terminal block 
mounted slightly to one side of the centre 
on the top of the field casing and pro- 
tected by a circular cover The two other 

put leads. The anti- interference units 
specially made by the Dubilier Condenser 
Co. (1925), Ltd., for machines of this 
type were found an efficient remedy for 
this particular trouble. 

The price of the machine, which is 
rated at 400 watts, is £12 10s. 
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SHOUTING EACH OTHER DOWN. 
The '" Battle of the Giants " which was 

forecast in our editorial articles in October 
and November of last year, bids fair to 
develop into a stentorian bawling match 
between the high -power station in Moscow 
and those in neighbouring countries who 
do not altogether appreciate the propa- 
ganda transmitted by Soviet Russia. Ger- 
many has formally protested against the 
messages broadcast on May Day from 
Moscow to the " Policemen and Soldiers 
of Germany," Rumania has a counter 
station which shouts down Moscow when - 
evei it starts talking in Rumanian, and 
Cu the other side it is stated -that a station 
is to be erected in the Volga Republic to 
drown the religious broadcasts from 
Berlin with the " Godless hour " from 
Moscow and prevent German settlers re 
ceiving Christian comfort from their 
fatherland. 

Cynical prophets declare that when in- 
ternational disarmament is accomplished 
war will still be waged in the form of 
slanging matches through the medium of 
higher and higher -powered stations. 

0000 
THE BRITISH ATTITUDE. 

We are perhaps fortunate in the fact 
that the B.B.C. policy tends rather in 
the opposite direction, as their unwilling- 
ness to allow anything in the nature of 
controversial propaganda led to a refusal 
to broadcast any of the proceedings of the 
Albert Hall meeting to protest against 
religious persecution in Russia. 

0000 
THE REIGN OF NOISE. 

We often find curious contradictions in 
individual countries. At one end of the 
scale the penalties for using noisy loud 
speakers to the annoyance of one's 
neighbours are becoming more rigorous - 
Leipzig and Hanover, if we remember 
aright, are conspicuous in framing drastic 
regulations for the abatement of this 
nuisance -but at the other end of the 
scale of noise we hear of a new giant loud 
speaker in Germany which can be carried 
in a balloon and used to bawl information 
to a whole city. 

0000 
FRENCH " PHANTOM " STATIONS. 
The broadcasting question still arouses 

much heated discussion in France, and 
one journal, referring to the new Lille - 
Camplin Station, the foundations of which 
were recently dug, describes it as another 
of the " phantom " stations of France, 
and enquires why " two or three really 
good stations are not made available at 
once instead of a dozen mediocre or non - 
existent ones." 

0000 
TELEARCHIC CARS. 

From Barcelona it is announced that 
on .July 4th successful trials were made 
of a motor car, steered by wireless from 
another car, which made a tour of the 
principal streets of the city. Our Paris 
correspondent sardonically remarks that 
this practice might well be introduced 
there as well as in some other French 
towns where to the spectator who is active 
enough to escape destruction the automo- 
biles appear to be entirely without 
guidance. 

WAT@ll@m 
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Topics 

News of the Week 
in Brief Review. 

BEWARE OF ROBBERS! 
Information has recently reached us of 

two attempts to obtain unauthorised 
possession of Marconiphone, apparatus. In 
each case the attempt took the form of 
a visit to the house of a customer by a man 
who said he had been sent to collect the 
apparatus. Fortunately, in both instances 
the customers refused to accede to this 
request. 

All authorised Marconiphone officials 
and employees, we are informed, carry an 
identification card which they produce 
when calling on customers to deal with 
or receive apparatus, in addition to which 
their call is always advised by correspond- 
ence. In the absence of these safeguards 
our readers should refuse any requests 
from callers purporting to take possession 
of or deal with apparatus. 

0000 
OBITUARY. 

We regret to record the death on Mon- 
day, July 14th, of Mr. J. P. Clark, one 
of the Senior Engineers of the Marconi 
Company. 

Mr. Clark entered electrical engineering 
as a student at Faraday House, where he 
passed out as a Prizeman. He was then 
engaged for some years in electrical 
engineering in Yorkshire before he. joined 
the Marconi Company in 1913. 

For a number of years past Mr. Clark 
had been Chief of one of the Contract 
Sections in the Engineering Department 
of Marconi House. 

His death took place suddenly while on 
holiday, and came as a great shock to his 
many friends. 

oo0o 
SMALL ADVERTISEMENTS. 

The approach of the August Bank 
Holiday necessitates slight alterations in 
our printing arrangements. The latest 
date on which small advertisements can 
be accepted for The fireless World cf 
August Clth is Wednesday, July 30th.. 

0000 
" WIRELESS WORLD " INDEX AND 

BINDING CASES. 
The index for Volume XXVI,'January 

to June, 1930, is now ready, and may be 
obtained from the publishers, price 4d., 
post free, or together with binding case 
3s. ld. post free. 
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WIRELESS SETS FOR INVALIDS. 
A fund to provide wireless crystal sets 

for poor invalids has been started in New- 
castle by the Citizens' Service Society. 0000 

THE TELEVISED PLAY. 
The first attempt to broadcast a play 

by the Baird system of Television has 
aroused considerable interest and not a little criticism in the daily Press. It 
seems generally agreed that the recent 
representation of " The Man with a 
Flower in His Mouth " was most interest- 
ing from a scientific point of view, but that the dramatic limitations are at 
present very restricted as only a portion 
of each actor can be shown on the screen 
at one time, and short interludes are 
necessary to enable each performer to take 
his place before the projector when his 
turn comes. 

0000 
INTERNATIONAL ELECTROTECHNICAL 

COMMISSION. 
At. the opening meeting of the Inter - 

national Electrotechnical Commission in 
Copenhagen the delegates" were welcomed 
by Mr. Bulow on behalf of the Munici- 
pality, Mr. P. Munch, the Minister of 
Foreign Affairs, and Prof. Pederson, 
President of the Danish . Electrotechnical 
Committee, who was able to show them 
the actual magnetic needles with which 
Oersted first observed the influence öf an 
electric current on a magnet. 

0000 
NOMENCLATURE. 

The Advisory Committee on Nomen- 
clature made considerable progress with 
the International Vocabulary and recom- 
mended the folrowing new names for 
magnetic C.G.S. units :- 

Magnetic Flux .. ... Maxwell 
Flux Density '... Gauss 
Magnetic Flux Intensity :.. Oersted 
Magneto- Motive Force .. GilLkort 

the term "Pro -maxwell " being agreed 
as the name for the practical unit. 

Advisory Committee No. 3 on Symbols 
has already prepared Publication No. 27 
containing electrical and mathematical 
symbols, rules, and abbreviations for 
metrical weights and measures, and has in 
hand the preparation of the second edition 
of Publication No. 35, which, beside the 
graphical - symbols used for heavy -current 
installation, will include those for tele- 
phone, telegraph and radio -electricity. 

0000 
NEW BROADCASTING STATION 

FOR AUSTRALIA. 
Plans are being prepared for the erec- 

tion of subsidiary broadcasting stations 
at Rockhampton, Newcastle and Brooklyn 
Park in Australia. 

0000 
VALVE HISTORY IN 15 SECONDS. 

The world's largest electric sign will 
shortly tell the complete story of the 
RCA Radiotron wireless valves in 
approximately 15. seconds, according to a 
publicity note from the company's offices 
at Harrison, New Jersey, where the sign 
is to be erected. Employing 4,000 Mazda 
lamps with a load, of 134,975 watts, the 
sign will display the jumping notes of the 
theme song " Hail to the Chief " to 140 
million people who pass the spot each 
year. 
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By 

G. P. DUTTON, 
Ph.D., D.I.C. 

(The Gramophone Company Ltd.). 

A Demonstration of this 
Apparatus was given before 

the Royal Society at their 
Conversazlone on June 25th. 

85 

Stroboscopic Examination 

IT is well known that all types of diaphragm possess 
natural modes of vibration. These are present what- 
ever the shape or pattern of the diaphragm, but the 

mode of vibration is dependent upon such physical 
properties of the diaphragm as stiffness, mass, and 
shape. Readers will be familiar with the vibration pat- 
terns which can be shown by means of dust and sand 
figures and are particularly easy to obtain in the case 
of flat telephone diaphragms, but this method has its 
limitations, for, although it is, of course, of extreme 
interest in the study of the subject, it only serves to 
show up the nodal lines along which the vibration is 

a minimum at any particular frequency. 

of Modes of Vibration. 

The arrangement for examining loud speaker dia- 
phragms which it is proposed to describe is of rather 
special interest, because it permits the measurement of 
the relative amplitudes and phases of the diaphragm. 

It is well known that movements can be observed at 
slow motion when illuminated by intermittent light 

on the stroboscope principle. To observe the vibrations 
of the diaphragm of, say, a moving -coil speaker, the 
diaphragm is viewed either through a stroboscopic 
shutter, or alternatively the diaphragm is illuminated 
by a beam of light passing through a stroboscopic 
shutter. The vibrations of the diaphragm can then be 
seen at " slow motion." The method is most effective 

at low frequencies, but use- 
. ful observations can still be 
made up to frequencies of 
the order of i,000 cycles 
per second. At higher 
frequencies the amplitudes 
become too small, and 
the vibrations have to be 
observed with the aid of 
small pivoted exploring 
mirrors by the arrange- 
ment used by Dr. Ken- 
nelly. 

The apparatus which 
was used in the tests de- 
scribed and shown in the 
title photograph and in 
Fig. I consisted of an 
ordinary arc lamp em- 
ployed to project a con- 
centrated beam of light 
through a slotted disc. 
This disc was fitted to the 
spindle of an electric 

ARC LAMP 

MOTOR 

SLIT 

STROBOSCOPE DISO 

14 LOUD 
SPEAKER 

GROUND GLASS 
DIFFUSER 

Fig. 1.- Diagram showing method of setting up the apparatus for observing diaphragm 
vibrations. 
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Watching the Diaphragm Vibrate. - 
motor the speed of which could be controlled within 
fine limits. The rotating slotted disc served to 
interrupt the light. It was found convenient to place 
the speaker which it was intended to examine in a large 
box about Oft. square and lined with thick black felt. 
The purpose of this was in order to have a dead -black 
background against which the illuminated diaphragm 
would show up well, and, secondly, the box provided 
an effective means of absorbing a proportion of the 
sound emitted from the speaker which became rather 
annoying to observers when large amplitudes were used. 

An Interesting Field for Experiment. 
Some interesting experiments have been carried out 

employing cones of about 7in. in diameter and sup- 
ported only at the centre to a " moving coil." It can 
be seen that in this " free edge " condition the dia- 
phragm vibrates as a rigid piston only at low frequencies 
up to about 50 cycles per second, and on reaching 6o 
cycles per second the diaphragm vibrates with two nodal 
diameters as illustrated (Fig. 2). If now we continue 
to increase the frequency it will be observed that the 
two nodal diameters become less marked, and if we 
continue to increase the frequency up to about ioo cycles 
per second three nodal diameters appear and become 
definite at about 130 cycles per second. The number 
of diameters continues to increase with increase in fre- 
quency of vibration, and as many as twelve nodal dia- 
meters have been observed with this arrangement. 

The alternate segments of the nodal figures vibrate 
in opposite phase, so that there is considerable loss in 
radiation efficiency taking place under conditions where 
the dimensions of the segments are small when com- 
pared with the wavelength of the sound emitted. This 
phenomenon is especially striking to the observer when 
the diaphragm is vibrating.at 6o cycles per second and 
the free edge cone takes the form of two nodal dia- 
meters. The maximum amplitude at the edge of the 
cone may be as much as half an inch, yet the sound 

Profusely illustrated, and containing be- 
tween its covers everything that has any 
connection, however remote, with wireless 
and electrical reproduction, is a very 
brief summary of the 276 -page 1930 Wire- 
less and Electrical List issued by Messrs. 
J. J. Eastick and Sons, Eelex House, 118, 
Bunhill Row, London, E.C. The first few 
pages are devoted to valves ; then follow 
45 pages of illustrations and abridged de- 
scriptions of proprietary sets and cabinets, 
to be followed by a section dealing with 
eliminators and mains equipment. The 
following 18 pages contain illustrations and 
prices of practically every type of loud 
speaker on the market, then some space 
is devoted to coils, H.F. and L.F. coupling 
devices, condensers, fixed and variable, 
while the last 100 pages deal with meters, 
switches, and a plethora of sundries too 
numerous for detailed mention here. 

0000. 

Abbey Radio, 47, Victoria Street, 
Westminster, London, S. W.1. -Price list 
and abridged description of " Vatea " 
radio valves. . 
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radiation may be scarcely perceptible. The segmental 
vibration may be suppressed by loading the diaphragm 
edge with flexible material, such as velvet. If, sap, a 
ring of velvet half an inch wide is glued to the dia- 
phragm edge and clamped at its outer edge to a rigid 
support, it will then be seen that 'with this loading of 
the diaphragm edge it is possible for the cone to vibrate 
approximately as a rigid piston up to 200 cycles per 
second. This naturally has the result of increasing the 
radiation efficiency many times, because the segmental 
vibration is now suppressed. 

Fig.2.- Diagram showing nodal diameters produced at various frequencies. 

This little experiment is extremely instructive, and it 
is well worth the while of the amateur and experimenter 
if he is interested in the study of the action of loud 
speaker diaphragms to fit up the necessary apparatus 
to repeat the experiments. Various materials can be 
employed for the diaphragms, and the effects of dif- 
ferent methods of support can be studied. Standard 
frequency records might be employed if a standard 
frequency generator is not available to excite the 
moving coil. 

CATALOGUES 
RECEIVED. 

The Regent Radio Supply Company, 21, 
Bartlett's Buildings, Holborn Circus, 
London, E.C.4.- Illustrated booklet de- 
scribing the " Regentone " range of D.C. 
and A.C. battery eliminators designed 
especially for use in portable sets. 0000 

Tannoy Products (formerly the Tulse- 
mere Manufacturing Co.), -1 -7, Dalton 
Street, West Norwood, London, S E.27. 
-Descriptive folder dealing with a 
new " Tannoy " H.T. eliminator, model 
P.2. for A.C. mains, for use in portable 
and transportable sets. 0000 

Baker's Selhurst Radio, ' 89, Selhurst 
Road, South Norwood, London, S.E.25. -- 
36 -page handbook illustrating and describ- 
ing the range of moving -coil loud speakers 
made by this firm. Many useful hints 
are included on the use and operation of 
these loud speakers. 

Igranic Electric Co., Ltd., 149, Queen 
Victoria - Street, London, E.C.4. -De- 
scriptive 

, 
folder dealing with the Igranic 

" Response Corrector," which has been 
designed to correct for slight deficiencies 
in the bass and of the higher frequencies, 
in gramophone reproduction, by electrical 
methods. 0000 

Pertrix, Ltd., Britannia House, 233, 
Shaftesbury Avenue, London, W.C.2. -20. 
page booklet dealing with Perdrix H.T. 
and L.T. accumulators. 0000 

Philips Lamps, Ltd., Philips House, 
145, Charing Cross Road, London, W.C.2. - Illustrated booklet describing the Philips " 

gas -filled thermionic rectifying valves. 
0000 

The Gramophone Co., Ltd., 363. Oxford 
Street, London, W.1.- Service Manual 
No. 1 : a series of loose -leaf folders de- 
scribing the fitting and maintenance of 
the H.M.V. radio gramophone, Model 520. 
Especially prepared for dealers' service 
mechanics. 
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R.I . MoAlui(lar 
MAINS FOtiko- 

A Self= contained Transportable 
for A.C. Mains, Incorporating 
a Moving =coil Loud Speaker. 

TN external appearance this new production of Radio 
Instruments, Ltd., is similar to the "All Electric 
S.G. Three," reviewed in the issue of this journal 

dated August 21St, 1929. The circuit, however, has 
been completely revised and the range extended by the 
inclusion, of two stages of H.F. amplification with 
indirectly- heated screen grid valves. With two H.F. 
stages there is an additional tuned circuit, and this has 
resulted in improved selectivity. 

The tuning inductances are of the binocular astatic 
type to assist the efficient screening system in prevent- 
ing coupling between the H.F. circuits. With high - 
efficiency screen -grid valves careful design is necessary 
if stability is to be assured, and every possible precau- 
tion must be taken to remove the last traces of inter - 
stage coupling. 

The three main tuning condensers are ganged and 
occupy a sub -divided screening compártmeet running 
from back to front of the set. The ffrcuits are 
balanced by trimming condensers, which are adjusted 
at the works, but an additional trimming condenser is 
connected across the first tuned circuit for the purpose 
of compensating for the change of capacity when an 
external aerial is connected. This condenser is oper- 
ated by an ebonite extension rod, projecting through the 

MAIN CONDENSER 
SPINDLE 

REACTION CONDENSER 
SHIELD 

WA 
CARANGE PICK -UP 

VOLUME CONTROL MAINS SWITCH SWITCH CAM 
POTENTIOMETER CAM 

Centralised switch gear operated by cams on a common spind e. 
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Two H.F. 

Stages with 

Indirectly 

Heated 

S.G. Valves. 

screening plate under the lid of the cabinet. The aerial 
is coupled through a small fixed condenser. 

The H.F. couplings consist of tuned -grid circuits 
with choke feeds from the H.F. valve anodes, and the 
change over from long to short waves is effected by 
short -circuiting a section of each tuning inductance. 

A variable potentiometer supplies the screen - grid 
potential to the H.F. valves, and thus serves as a radio 
volume control. By a well -thought -out switching 
system the same resistance is used as a volume control 
for the gramophone pick -up, for which terminals are 
provided on the back of the set. 

The Detector Stage. 
The detector valve (AC /HL) is arranged as a leaky 

grid rectifier, a small positive bias being derived from 
the bottom end of the screen -grid potentiometer. When 
switched over for gramophone reproduction the neces- 
sary negative bias is provided by a resistance in series 
with the cathode. A similar arrangement is used for 
providing grid bias in the case of the two H.F. valves 
and the power output valve. In order to prevent 
damping due to grid current the detector valve is tapped 
across approximately one half of the tuned circuit 
immediately preceding. The method of tapping takes 
the form of a capacity potentiometer with one con- 
denser fixed and the other variable, so that adjustment 
of the tapping point to the optimum value is possible. 
Further, this method simplifies switching, as the tap- 
ping point remains the same for both long and short 
waves. 

The detector stage also incorporates reaction, which 
is capacity controlled. The detuning effect of variable 
reaction has been eliminated by connecting a swamp- 
ing capacity across part pf the reaction coil. 

A single stage of L.F. amplification follows the 
detector, the valve being an AC/P. It is coupled to the 
detector by an R.I. " Hypermu " transformer, and a 
resistance is inserted between the grid and the second- 
ary winding to suppress any H.F. currents remaining 
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R.I. "Madrigal " Mains Four. - 
after the detector stage. The output to the loud speaker is made through a choke -capacity coupling, 
the choke employed being the new " Hypercore," 
rated at 5o milliamps. 

An aluminium casting at the front of the chassis 
houses an ingenious cam switch by means of which all the subsidiary controls are operated by a single knob 
let into the right -hand side of the cabinet. One cam operates the wave -range switches running through the condenser compartments, another switches in the pick- up terminals and changes over the volume control, 
while a third works the on-off switch in the primary of the mains transformer. 

The top of the screening boxes is covered by a copper 
lid through which the tops of the valves project. Above this is an earthed aluminium plate which prevents stray rapacity coupling between 
the anodes of the screen - 
grid valves. 

Actually the earth con- 
nection is made to the centre 
point of the mains trans- 
former primary through a 
centre - tapped condenser, 
and the grid of the first 
H.F. valve is also at earth 
potential as far as radio - 
frequencies are concerned. 
The valve cathodes, the 
Nvhole of the screening 
system, the loud speaker 
leads, etc., therefore act as 
a minute aerial. The ar- 
rangement is unconven- 
tional, but appears to work 
satisfactorily in practice, as 
the H.F. amplification is 
adequate to deal with the 
minute pick -up available. 
The fact that hand capacity 
effects are negligible may be 
taken as evidence that the 
H.F. potential of the 
screens above earth is small 
and the pick -up correspond- 
ingly minute. 

Bearing in mind this cir- 
cumstance, the manufacturers may be congratulated on 
the performance of the set without an external aerial. 
In addition to the two Brookmans Park transmissions 
and 5GB, six foreign stations were received on the 
medium -wave range after dark at good programme 
strength, Turin and Rome being outstandingly good. 
It is difficult to give figures for selectivity, but as a 
rough guide it was noted that 5GB occupied a band of 
about 5 degrees on the ioo- degree dial and London 
Regional iS degrees at a distance of five miles from 
Brookmans Park. Incidentally, the production models 
will be calibrated in wavelengths, and the dial illumin- 
ated by a pilot lamp. Selectivity may be increased by 
turning down the volume control and increasing reac- 
tion. The volume control varies the screen -grid 
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potential of the H.F. valves, and when this is decreased 
the impedance of the valves is raised, giving less loading of the tuned circuits and increased selectivity. 

The long -wave range can be relied upon to produce 
six or seven stable programmes, either in daylight or after dark. The selectivity on this range is more than 
sufficient to separate 5XX from Radio Paris, but a slight background from Daventry could not be elimin- ated when receiving Königswusterhausen in North 
London. In the particular model tested, only about 
two -thirds of the volume control could be usefully em- ployed, as the top section of the dial produced too high 
a screen -grid voltage -for stability. However, a good 
minimum was obtained, and the principle of volume 
control adopted is justified, since it gives considerable 
latitude for variations in the characteristics of the 
screen -grid valves.. 

Plan view of the screening compartments; first H.F., bottom right; second H.F., bottom left; detector, top left; output stage, top right. 

The receiver is mounted on a pedestal running on 
rubber -tyred castors, which contains a Peter Grassman 
moving -coil loud speaker, complete with rectifier for 
energising the field winding. The quality of reproduc- 
tion from this speaker is distinctly above the average, 
and precise measurements would be necessary to detect 
any faults which might exist ; they are certainly not 
appreciable to the ear. 

The cabinet work is of a high standard, the normal 
finish being in burr walnut with quartered panelling, 
and the price of the complete instrument, including 
loud speaker, is £58 i8s. The price of the set alone 
is ¡40. 

The makers' new address is Radio Instruments, Ltd., 
Madrigal Works, Purley Way, Croydon. 
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(Continued from page 68 of previous issue.) 

THE THREE =ELECTRODE VALVE. 

A S early as 1907 Lee de Forest of America inter- 
posed between the filament and anode of Flem- 
ing's valve a metal grid or mesh with the object 

of controlling the stream of electrons passing from the 
hot 'filament to the plate, thus inventing the three -elec- 
trode valve or triode. He realised that the free electrons 
representing the space charge in the gap between the 
plate and filament produced an electric field which exer- 
cised .a considerable controlling effect on the current 
passing, and that if thisfield could be altered in strength 
at will by superimposing on it another field under com- 
plete control, the current might be varied as desired. 

The third electrode or grid was therefore placed close 
to the filament where the normal space charge is most 
intense, and-by applying different potentials to the grid 
the space charge could be counteracted to varying de- 
grees. By this means it was found that the plate cur- 
rent could be controlled over the whole range from 
zero to the saturation value represented by the maxi- 
mum possible emission from the filament. The third 
electrode must necessarily be in the form of an open 
grid or mesh so that the electrons issuing from the 
filament can pass through 
the interstices and reach 
the plate. 

The simplest type of 
three -electrode valve is one 
in which a straight fila- 
ment lies along the cen- 
tral axis of a cylindrical 
anode or " plate " (some 
of the earliest valves had 
flat anodes, hence the 
name " plate," which is 
still used to a large extent 
no matter what the shape 
of the anode might be). 
The grid consists of an 
open helix or spiral of wire surrounding the filament 
and also centrally arranged with respect to it. An ar- 
rangement of this description is .shown in Fig. 1 (A). 
As the characteristics of a valve depend to a very large 
extent on the geometrical arrangement of the electródes 
a great variety of designs is to be found among modern 
valves. Fop instance, one important çlass employs, 
instead of a single straight filament, an inverted ' ̀  V " 

By S. O. PEARSON, 
B.Sc., A.M.I.E.E. 

or an ' ` M " shaped one enclosed by a flat -shaped anode 
and grid, an example being shown in Fig. i (13). 

General Properties of the Triode. 
When the filament is heated and a moderately high 

positive potential is applied to the anode by connecting 
a suitable battery between the anode and the filament, 
electrons emitted from the latter are attracted across the 
vacuous space and pass through the openings in the grid 
on their way to the anode. The intensity of the electric 
field in the vicinity of the grid depends not only on 
the number of free electrons in that space, but also on 
the potential of the grid relative to that of the filament. 
Since the potential of the filament itself is not the same 
at all points along its length owing to the potential 
difference applied to its ends for heating purposes, it is 
usual to refer the potentials of all other electrodes to 
the negative end of the filament. Where the cathode is 
independently heated by a separate heating element as 
in A.C. valves, all points of the cathode are at the same 
potential and the above stipulation is not necessary. 

For a given valve the anode current, represented 
by the electrons getting 
through to the plate, de- 
pends on the anode volt- 
age or plate potential and 
on the voltage of the grid 
relative to that of the fila- 
ment, provided of course 
that the maximum or 
saturation current has not 
been reached. The 
general performance of a 
valve can be fairly accur- 
ately determined from 
curves showing the rela- 
tionship between the anode 
current and voltage with a 

fixed value of grid potential (usually zero) and between 
the anode current and grid potential with a fixed value 
of anode voltage, the filament or heater voltage being 
maintained constant at the normal rated value. Such 
curves are referred to as the static characteristic curves 
of the valve, thé term " static'' being used because the 
various voltages and currents are constant when the 
readings are taken. 

Fig. 1.- Simple types of three- electrode valve. (A) Straight 
filament and cylindrical anode. (B) V -type filament and 

flattened anode. , 

A 2I 

www.americanradiohistory.com

www.americanradiohistory.com


WIpehoo 
WopIld. 

Wireless Theory Simplified. - 
Circuit for Obtaining Valve Characteristics. 

A suitable circuit for determining experimentally the static characteristics of an ordinary three- electrode valve 
of the filament type is given in Fig. 2. The filament is heated by a "low- tension " battery A, preferably a lead accumulator, and the anode is maintained at the required 
positive potential by means of a " high- tension ' bat- tery B, capable of supplying a current somewhat 
greater than the saturation current of the valve. The 
terms " low tension " and " high tension " are applied 
to the batteries A and B respectively because A is a low - voltage battery for filament heating only (2, 4 or 6 volts), and B is a comparatively high voltage battery giving 5o volts or more according 
to the requirements of the 
valve to be tested, but 
capable of supplying a 
few milliamps of current 
only. 

A variable resistance or 
" filament rheostat " R is 
included in the filament 
circuit to enable the volt- 
age to be adjusted to the 
correct value with the aid 
of the low- reading volt- 
meter V f. A high- reading 
high- resistance voltmeter 
Va is connected between 
the negative end of the ono affect the readings battery and 
the positive tapping point which leads off to the anode 
of the valve. This voltmeter must have a high resist- 
ance in order not to cause an unduly heavy drain of 
current from the high- tension battery. A suitable volt- 
meter is one with a resistance of 200 ohms per volt, and 
would take 5 milliamps only, when reading maximum 
voltage. The milliammeter mA. must be connected in 
the position shown and not at X, where it would read 
the sum of the currents taken by the valve and the 
voltmeter V. 

Now as regards the grid circuit : It is necessary to 
be able to vary the grid voltage through a suitable 
range from several volts positive to several volts nega- 
tive with respect to the negative end of the filament. 
This can best be accomplished by joining the mid point 
of a battery C to the negative leg " of the filament 
and by connecting a high- resistance potentiometer P 
across the ends of this battery. The grid of the valve 
is then connected to the slider of the potentiometer 
with a microammeter µA in circuit for indicating á.ny 
current which may flow to the grid. The potential of 
the grid with respect to the negative end of the 
filament is measured by the voltmeter V. 

Obtaining the Anode Voltage /Anode Current 
Characteristic. 

In conducting the measurements, the first step is to 
adjust the filament voltage Vf to the correct value by 
means of the resistance R. To obtain the curve of 
anode current plotted against anode voltage with the 
grid maintained at zero potential either adjust the 
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slider on the potentiometer P until Vo reads zero, or, better still, remove the grid battery C and the poten- tiometer temporarily and connect the grid directly to the negative end of the filament. Then take readings 
of Va and mA. for various tapping points X on the high -tension battery B. 

On plotting the curve it, will be found to be very similar in shape to the characteristic curve of a diode or valve without a grid, but the actual values of the anode current will, of course, not be the same with the grid present as without it, even though the dimen- sions of the filament and plate are the same in each case. A typical curve obtained in this way for what is termed a " general purpose " valve is given in Fig. 3, 
the grid having been 
joined permanently to 

x 
«A 

the negative end of the 
filament during the time 
of making measurements. 

e It will be noted that the 
slope of the curve at first 
increases as the anode 
voltage is raised from 
zero, but that over the 
middle range the curve is 
almost straight, the slope 
being nearly constant. 
Near the top the slope be- 
comes less -steep again 
until, when the saturation 
current is reached, the 
curve becomes horizontal. It will be shown subsequently that the slope of the curve over the straight part yields very important in- formation regarding the resistance of the valve. 

Plate to Filament Resistance. 
The whole of the power coming from the high- tension 

battery B in Fig. 2 is expended within the valve be- 
cause there is supposed to be no resistance in the external 
anode circuit. For instance, if la is the anode current 
indicated by the milliammeter mA., and Va the voltage 
between the anode and the filament, the power given to 
the valve is V.I. watts, and is expended inside the bulb. 
The energy represented is converted into heat in the 
valve and, therefore, in effect, the valve possesses internal 
resistance between the filament and the plate, because, 
according to the laws of ordinary circuits, heat can only 
be produced by a current when resistance is present. But 
the space between the filament and plate is a vacuum, 
and a vacuum has infinite resistance ; it cannot conduct 
any current whatever. The electrons come across free 
in space, and, therefore, no heat can be generated in 
the space between the anode and the . filament or 
cathode. - 

It is clear, then, that our ideas of resistance as 
applied to material conductors cannot be applied in 
the case of a valve. We know that something equiva- 
lent to resistance is present because energy is absorbed 
from the high -tension battery and converted into heat 
which raises the temperature of the anode itself. When 
the anode voltage is raised sufficiently the anode be- 
comes red -hot in many valves. We shall see later that 

Fig. 2.- Circuit diagram for determining the static character- istics of a three -electrode valve. The positions of the instruments in the circuit should be as shown, so that the voltmeter currents do not ings of the miiiiammeters. 
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Wireless Theory Shin) 
the equivalent internal filament to anode resistance of 
the valve usually amounts to some thousands of ohms, 
and a high resistance of this order cannot possibly exist 
in the metal of the plate itself. The first questions to 
be settled then are how the heat is generated, and how 
it comes to be accumulated on the anode. 

The electrons which leave the hot filament would 
never reach the anode if the latter were not given a 
positive potential ; it is this positive potential which 
accelerates the freed electrons and draws them on to- 
wards the anode. Now, as already mentioned in a 
previous section, in spite of its infra -microscopic dimen- 
sions (if it has dimensions at all), an electron is known 
to possess a certain amount of mass or inertia, that is 
to say, a force is necessary to increase its velocity or 
accelerate it, just as a force is necessary to set a material 
body in motion. When a body is accelerated or set 
in .motion a certain amount of energy is expanded dur- 
ing the process, and this energy is stored in the moving 
body. Energy in this form is known as kinetic energy, 
or, in other words, energy of motion; it is proportional 
to the mass of the body and to the square of the velocity. 

Thus in our valve the 
energy coming in from the 
H.T. battery is directly 
employed in accelerating 
the electrons emitted from 
the filament, and is stored 
as kinetic energy in the 
moving electrons crossing 
the vacuum. As yet there 
is no generation of heat - 
merely the production of 
motion. By the time the 
electrons reach the plate 
they have acquired an 
enormously high velocity 
which can be calculated in 
terms of the voltage. They 
collide violently with, and 
are brought to rest by, the 
anode itself, and in so do- 
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ing give up their kinetic energy which is converted 
into heat at the anode, resulting in a rise of tempera- 
ture. 

The principle can be roughly illustrated by an 
armour- piercing shell fired from a gull, the energy re- 
quired for penetrating the armour being carried as 
kinetic energy by the high -velocity shell. When the 
latter strikes the armour there is a great generation of 
heat, causing a temperature rise sometimes high 
enough to cause localised melting of the steel. 

We can conclude then that the heating which occurs 
at the anode of a valve is not due to resistance at all, 
but that it is simply the result of the collision of count- 
less numbers of high -velocity electrons with the anode. 
The energy taken from the battery is first given to the 
electrons in overcoming their inertia, or mechanical 
resistance, to motion as they are accelerated, and then 
as each electron strikes the plate it gives up its kinetic 
energy which is there and then converted into heat. 

If the anode voltage is very high the electrons strike 
the plate with extremely great velocity, and the mole- 
cules at the surface being bombarded may be so vio- 
lently agitated that they themselves throw off elec- 

trons again with suffi- 
ciently high velocity to 
drive them back to the 
filament, thereby reducing 
the anode current. This 
is known as secondary 
emission. 

Knowing how the heat 
is generated in the valve; 
that it is not due to 
resistance as ordinarily 
defined, we are now in a 
better position to interpret 
clearly the meaning of the 
anode voltage /anode cur- 
rent curve of Fig. 3 in 
relation to the equivalent 
internal resistance of the 
valve. 

(To be continued.) Fig. 3. -Anode voltage /anode current characteristic of a general 
purpose valve taken with the grid potential set at zero. 

CORRESPONDENCE. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C., 4, and mast be accompanied by the writer's name and address. 

RADIO SERVICING. 
Sir, -With reference to the letter from Mr. R. V. Jones pub- 

lished recently, I suggest that he, like a good many more, 
buys his radio goods where prices are cut. In this case he 
cannot expect service. If, on the other hand, he has always 
paid full price, and not obtained service, then I say without 
hesitation that his knowledge of the radio retailer is extremely 
small. 

A friend of mine the other day asked me to look at a Marconi - 
phone portable which he had purchased that afternoon. It re- 
fused to function. I asked him where he had purchased it, and 
he said a music dealer. This particular music dealer sells port- 
ables but has no experience of radio, and it is a common prac- 
tice of his to hand out sets with run -down batteries, etc., not 
really knowing how a portable functions and that batteries are 
necessary. I fancy he thinks they are like gramophones -want 
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winding. If the public will not patronise proper radio shops 
who do not cut prises, then I cannot see how they can logically 
expect service. The proper radio shop is, I agree, in the 
minority, but, as manufacturers in general take no steps to 
prevent price -cutting. and as price-cutting with service does not 
pay, then, ipso facto, the man who expects something for 
nothing cannot expect service. B. GLADSTONE. 

London, S.V. 

Sir, -I am interested in the letters appearing in your corre- 
spondence columns re " Radio Service. 

I should like to suggest, as a fact, that the radio retailer, 
taking the average, has to cut prices to do a fair trade, and 
that this brings customers who could not otherwise afford 
wireless. Service is not possible under such conditions. 

I think that the largest sales were made by the big adver- 

www.americanradiohistory.com

www.americanradiohistory.com


92 Wfigdego 
JULY 23rd, 193o. 

tising of valve manfacturers in 1928.29; this gave an impetus 
to the whole trade. 

Mr. A. Dunnett is not concerned 'with the wireless trade as a whole and this is the point that matters; moreover, to attempt to gain knowledge of the customer's requirements when he knows not what they are, and to weigh the proa and cons of what is best for the intending customer, is almost certain to cause him to suspect lack of knowledge. The man who knows little or nothing about, wireless is the best salesman for the general public. 
Every statement made by Mr. Dyer, of the Wireless Retailers' Association, 1 regard as correct, and as a true statement of things as they are. 
As mentioued in the first part of this letter, things could be made to " hum " again with big advertising. The retailer who can " service " will not put radio on its legs. 
London, S.E.U. - G. A. Rl ALL. 

Sir, -Mr. R. V. Jones's statement in your issue of the 9th inst., that members of the W.R.A. should be compelled to pass 
a qualifying examination, seems a little unnecessary. 

As Mr. Jones no doubt realises, the theory and practice of radio cannot be learnt in a week or two to reach an examination standard, and how many dealers can spare a lengthy period 
to concentrated study for an examination, granting that they 
need it, as Mr. Jones implies? 

The average dealer has sufficient radio knowledge to enable 
hiva to diagnose faults in home -built receivers, but with the factory -built receivers the question is usually much different, 
owing to the less epen construction of the set. 

It is on the commercial set that the dealer needs instruction 
as to its construction and performance, including rectification of possible breakdowns. 

The Marconiphone Company is leading the way to the solu- tion of this problem, and complete satisfaction of the buyer of 
a radio receiver is not only instructing the dealer in the con- struction of their receivers and diagnosing faults, but how and why the various components function. 

Such a system of training is bound, not only to lead to a strong group of efficient radio retailers, but also to a satisfied public 
who will go to its dealer with the same confidence as it visits its doctor. C. ALEXANDER HOWARD. 

INTERFERENCE WITH THE RECEPTION OF RADIO. 
Sir, -The subject named has been one of much controversy, 

but I feel that the time has arrived when steps should be taken h, that the matter may be dealt with ou the same lines and under the same statute as other nuisances. 
At the moment the position is as set out in a letter before we from " The Engineer in Chief " of the G.P.O. 
" I ant directed by the Postmaster- General to say that he has 

no statutory powers under which he could compel the owner 
of electrical plant causing interference with wireless reception 
to remove the cause of the interference." 

Now I do not profess any legal knowledge, but speaking as 
a layman I must say this does seem to represent a remarkable 
state of affaira. I myself am particularly interested in the reception of programmes which, as far as Ì inn aware, do not entail any expense on the part of our Post Office beyond the 
cost of issuing a licence, and yet, having received the licence 
fee, they admit they cannot take such steps to deal with inter- 
ference us would enable me to receive that for which I have 
taken out a lieeues to receive. I am aware that a gun licence 
dues not carry with it the provision of birds to shoot, but the 
two cases are not parallel. The matter could be argued wider the heading of " causing a nuisance " because, should my neighbour install, say, a petrol electric plant, the exhaust from 
which caused annoyance, I could obtain an injunction to refrain 
him from continuing the annoyance, but, say, in the case of a badly sparking commutator, which would prevent or interfere 
with wireless reception, I am powerless to prevent it. 

One could quote casessad lib., but my object in writing is not necessarily to start a controversy, but rather so that those interested in the matter can think out collectively or individu- 
ally what steps may be taken to deal with the situation. Wire- 
less roceptiou has become part of our daily life, and, sooner ar 
later, there must be legislation to deal with such matters as 

needless interference. I believe it would help in the meantime if those interested would take the matter up direct with who- ever may be their Member of Parliament. 
This would at least help by indicating the feeling of the listening public and prepare the ground for such time as the case may be mentioned in the House. 

JAMES NELSON, M.I.E.E., 
Institute of Wireless Technology. 71, Kingsway, W.C.2. 

Sir, --On page 25 of The Wireless World of July 2nd, mention is made of C. E. Board's 132,000 -volt supply, and pos- sible interference. In September last I built the " Foreign Listener's Four," and as was to be expected the results were all that one could wish for. I am situated midway between two towers carrying the 132,000 -volt lines between Glasgow and Bonnybridge on the Glasgow- Edinburgh line. This section was energised 14 months ago (May, 1929), and from then till Sep- tember, 1929, I was using a Det. 2LF set and experienced no trouble. When using my " Foreign Listener's Four," the inter- ference from the overhead lines on wet or foggy nights is so bad as to completely wipe out or distort all stations other than the Local (5SC), which is only received at 50 per cent. normal strength, and accompanied by a machine -gun rattle. The noise from the towers reminds one of the preparation of the Sunday mornings eggs and bacon. I have been in touch with others who use a H.F. Det. 2LF set and they complain of the same trouble, but those with Det. 2LF sets do not experience the trouble to the same extent. On a dark and moist night the insulators from a distance of 100 yards appear illuminated, the sparking and crackling over the insulators being heard clearly at that distance. A. CAMERON. 
Glenboig, Lanarkshire. 

DUPLICATING 5XX. 
Sir, -Until quite recently I resided at Bournemouth, and, in 

common with Mr. Lucas, I agree that 5XX is THE only station 
which can be relied on for really consistent reception. I notice 
he states he has never had the good fortune to hear the local station. I am inclined to query his good fortune if my experi- 
ence is anything to go by. At one time I lived within a quarter 
of a mile of 6B.M,, and, of course, there I was absolutely 
swamped. BUT the output at times was appalling. Signal strength varied enormously, and when at times gramophone 
records were " put over " from the local studio the quality was comparable with an ancient phonograph. 

Now take the case of a friend of mine living at Swanage. His is a three -valve set, S.G.. (let. and pentode. Mere 5XX is THE only station on the British side one can listen to with 
any degree of certainty ; 5GB is utterly useless as an alterna- 
tive. Fading is terrible. Brookmans Park is the same. Of course, Bournemouth cornea in with a thump, being only eight miles away. But quality and consistency is lacking. Tune up 
to 5XX, however, and he comes through night and dayy, never. 
varying. How about ui alternative programme, though? One 
must go over to France for that. All the French stations come 
in admirably, particularly Toulouse. I can assure the B.B.C. 
that, were they to duplicate 5XX, they would earn the gratitude 
of all the peoplii who at present rely entirely on that station for 
their British reception. I would ask them : Why must South 
Coast dwellers look to foreign countries for their alternative' 
programmes? L. J. DAVIS. 

London, S.\ß'.15. 

MIDLAND REGIONAL WAVELENGTH. 
Sir, -1 read with amazement in your issue of July 2nd, under 

" Broadcast Brevities," that the B.B.C. intend to move the 
Midland Regional down to 377 metres. As one can only just 
receive Toulouse in the London area without interference from 
the London Regional station, what is to be the position when 
we attempt to receive the Midland Regional Station upon its 
proposed new wavelength? The B.B.C. has blotted out Cologne, 
Nuruburg, practically Turin, and now Toulouse will be im- 
possible. Why do they not settle down on Rome's doorstep and 
then discontinue the publication of World Radio? 

Highgate, N.6. G. F. II. 
24 
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Dissatisfaction in Aberdeen. 
The number of licences in the city of 

Aberdeen is diminishing as many listeners 
complain that since their local station is 
now little more than a relay station taking 
its programmes from London, the Scottish 
quality has disappeared. Many users of 
crystal sets have allowed their licences to 
lapse, and the number of listeners is stated 
to have dropped by over 1,400 since last 
September. Mediocre London vaudeville 
is considered a poor recompense for th. 
loss of the rich Scottish humour they used 
to get, and the Aberdonians say that it 
is no good a Londoner selecting a pro- 
gramme for Scottish audiences. 

o o 0 0 

Mr. Lewis' New Duties. 
Though Mr. Joseph Lewis, the musical 

director of the Birmingham Studio 
orchestra, has now joined the headquarters 
staff at Savoy Hill, I understand that he 
has not entirely forsaken Birmingham. 
His present position is that of a consultant 
in matters concerning musical programmes 
and assistant to Dr. Adrian Boult as a 
conductor. He will probably travel fre- 
quently between the two cities, conducting 
sometimes in London and sometimes in 
Birmingham. 

0 0 O n 

Another Woman Announcer. 
The Birmingham studio, incidentally, 

has followed the example of other pro- 
vincial stations in appointing a woman 
announcer. Last week Miss G. Ward, a 
member of the studio staff, went through 
her first ordeal in this capacity during 
Miss Josephine Tucker's broadcast, when 
she announced the titles of that artiste's 
songs. Miss Ward will probably fill the 
duties of announcer at week -ends and as 
a holiday relief. 

Mpisboo 
WoPl Ild 

By Ow- Special Correspondent. 

Manchester has had a woman announcer 
at intervals for some considerable time, 
but there is no indication at present that 
Savoy Hill intends following suit. 

O 0 0 0 

Announcing Made Easier. 
Announcing nowadays is far more cut - 

and -dried than in the earlier days of 
broadcasting, and does not call for the 
same initiative and ability to cope with 
any emergency that was required in times 
past, in fact, announcers are now in- 
variably furnished, as a matter of routine, 
with a written copy of everything they 
have to say. 0000 
Scottish Regional Station. 

In spite of the regular daily rumours 
that the B.B.C. has decided upon a sito 
for the Scottish Regional Station it is by 
no means certain that the necessary con- 
ditions will be met with in the site at 
Falkirk, which has been so frequently 
mentioned. 

The test holes which have been dug have 
not yet revealed that the soil will be suit- 
able for a broadcast transmitter ; one 
boring has disclosed a subsoil composed of 

CAMOUFLAGING THE MICROPHONE. To give ltener the Impression of being 
actually among the 6.000 performers during the presentation of the Warwick Pageant 

the microphone was concealed within the false centre of a large tree stump. 

A as 

93 

a mixture of clay and gravel, while 
another has shown pure sand, whereas the 
soil required should be either solid clay or 
unmixed gravel, it will, therefore, be 
necessary to dig further holes to ascertain 
whether the mixtures found are merely 
pockets, or representative of the whole 
site tentatively chosen. 0000 
An Entomological Surprise Item. 

Savoy Hill has had many strange 
visitors, but even stranger than the 
mosquitos which were broadcast some two 
years ago were the cicalas which Mr. Hugh 
Wain brought to a studio the other night 
as a surprise item. These " winged chirp- 
ing insects " -to quote the definition 
given in tile smaller Oxford Dictionary - 
now share the pride of place with clogs. 
sea lions, and serpents, but perhaps none 
are so realistic as the cylinder of com- 
pressed air used by Victor Hely- 
Hutchinson in his orchestral music for 
Karel Kapek's R.U.R. 

0000 
Zoological Studios. 

Some years ago the B.B.C. conceived 
the idea of broadcasting the roar of a real 
lion from the studio, and arrangements 
were made accordingly, but the initial 
difficulty of getting the king of beasts into 
the studio had been overlooked, and this 
item of the programme had to be 
abandoned. I do not know whether the 
architecte are making any special pro- 
vision for extraordinary surprise items in 
their plans for Broadcasting House, but 
understand that in the new building to be 
erected in New York there is to be a 
specially large lift -elevator I should say 
-capable of conveying an elephant to the 
studio if his services should be required. 

0000 
The Birthplace of Mozart. 

During August three relays of Mozart's 
music from his native town of Salzburg 
will be undertaken. On August 7th his 
Serenade will be heard by British 
listeners, on August 20th the first act of 
" Iphigenie " will be transmitted, and on 
August 30th an orchestral concert. This 
will be the longest line relay yet under- 
taken from the Continent, as the route riv 
Stuttgart to London involves 1,700 miles 
of line, and at intervals no fewer than 21 
repeaters will be installed to provide good 
quality in the transmission. 

o o 0 0 

Radio Drama for the Midlands. 
Is Radio Drama making the progress 

that was expected of it ? The anxiety 
expressed by Mr. Percy Edgar, director 
of the Midland Region, regarcling the 
dearth of plays suitable for broadcasting 
is, m, doubt, pretty generally felt in other 
centres. Mr. Edgar has issued an invita- 
tion to play writers to submit plays which 
are likely to appeal to Midland audiences. 
" Plays in dialect," he says, " will be 
considered, but they must be short and 
must have definite local interest." What 
is required is to arouse interest by the 
spoken work alone in the presentation of 
situations. and attention should be given 
to the creation of thrilling melodramatic 
incidents while subtlety which can only be 
fully brought out by action and gesture 
should obviously be avoided. 
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" The Wireless World" Supplies a Free Service of Technical Information 
The Service is subject to the rules of the Department, which are printed below ; these 
must be strictly enforced, in the interest of readers themselves. A selection of 
queries of general interest is dealt with below, in some cases at greater length than 

would be possible in a letter. 

A " Gassy Valvé. 
I have just noticed that there is a dis- 

tinct blue glow, apparently between 
grid and filament, of one of my 
valves. This, I suppose, is are indi- 
cation of softness. Do you recom- 
mend that the valve should be re- 
placed? D. /4. J. 

You would, we think, be well advised 
to change this valve, as " softness " is 
undesirable for several reasons. A. valve 
in this condition is in any 'case likely to 
consume an unnecessarily high value of 
current from the source of H.T. supply; 
if used as an H.F. amplifier, it will be 
responsible for a certain amount Of un- 
necessary loading of the preceding tuned 
circuit. If the valve operates as an L.F. 
amplifier, distortion will inevitably be 
produced. noon 

Pentodes on Short Waves. 
Is there any reason why a pentode should 

not be used as an output valve in a 
receiver intended solely for the re- 
ception of the ultra -short waves? 
illy object in proposing to Use one is 
to obtain rather more L.F. magnifica- 
tion than is afforded by the usual 
single -stage amplifier with a triode 
output valve. W._ G. 

A pentode works quite satisfactorily 
in a short -wave set, and was, indeed, used 
in the S.G. Short -Wave III, described in 
The Wireless World of January 1st. No 
special precautions need be taken. 

0000 
A Mysterious Click. 

I have for some time been puzzled by the 
fact that a distinct 'click in the loud 
speaker is produced when the H.T. 
battery of my portable receiver (H.F.- 
det.- pentode) is connected, even if the 
filaments are switched off. The loud 
speaker is directly in series with the 
anode, and it seems to that this 
click must indicate poor insulation 
somewhere, as I can see no normal 
path for current when the valve fila- 
ment is cold. Careful tests have been 
made, but I ani unable to locate any 
fault, and the insulation of the out- 
put valve- holder, which would 
naturally be suspected, appears to be 
perfect everywhere. 

Do you think that the click is an 
indication of some minor fault, and, if 
so, will you please make a sugges- 
tion as to where I should look for it? 

D. W. S. 
We do not think that your receiver is 

at fault. In a portable set, particularly 
when a pentode valve is used, it is quite 
usual to connect a by -pass condenser of 
sometimes as much as 0.005 mfd. in the 

output valve anode circuit : to restrict 
the passage of stray H.F. currents through 
the loud speaker leads, etc., this con - 
denser is generally joined directly be- 
tween plate and filament. If this arrange- 
ment is included in your own set the com- 
pletion of the H.T. battery circuit will 
have the effect of charging up the by -pass 
condenser ; the charging current must of 
necessity flow through the loud speaker 
windings (see Fig. '1), and will produce 
a click. 

Fig. 1.- Charging current for the by -pass 
condenser C flows through the loud 

speaker windings. 

If an examination of your receiver shows 
that our assumption is incorrect, and that 
there is no by -pass condenser, please write 
to us again, sending, if possible, a com- 
plete circuit diagram. 000o 

The Dual Unit Loud Speaker. 
In the article describing a double -cone 

loud speaker in " The Wireless 
World " of June 18th I can see no 
mention of the make of 'cone chassis 
which carries the Ediewan unit. Will 
you please tell me the. name of the 
make o f the chassis actually, used in 
the instrument as described? 

M. L. C. 
A standard Ormond -chassis was used in 

conjunction with the Ediswán drive unit. 
0000 

Insoluble. 
I have a 50 -volt house- lighting plant,, and 

am thinking of using this source of 
supply for heating the filaments of my 
valves, interposing a suitable resist - 
ance for " breaking down " the 
voltage. Will you please tell me the 
correct value for this resistance? Six - 
volt valves are used. B. W. P. 

To answer this question, it is essential 
for us to know the current consumed by 
the valves at their rated voltage. You do 
not give us this information, but you can, 

JULY 23rd, 1930. 

however, easily calculate the value of the 
necessary resistance (in ohms) by dividing 
44 by the value of this current, expressed 
in amperes. 

0000 
True Readings of Eliminator Voltages. 

Although it has been stated in your 
journal that a voltmeter when used 
for measuring the output of an 
eliminator can only give an approxi- 
mately true reading when the current 
consumed by it is very small in corn- 
parison with that normally passing in 
the circuit across which st is con- 
nected, I believe 

. thàt I am right in 
saying that under certain conditions 
the meter can give an absolutely true 
reading (provided, of .course, that it 
is accurate). I f the meter remains 
connected in position, is it not a fact 
that it should register accurately tht 
true voltage existing between tat 
points across which it is joined? 

A. S. T. 
Yes, this is _quite correct ; the voltage 

- s indicated by the voltmeter will be cor- 
ect under these conditions, but will be 

subject .to a change -of unknown magni- 
tude -when the load imposed by the 
instrument is removed. Of course, this 
change can be -avoided by connecting in 
plate of the'meter a resistance having 
exactly the same ohmic value, as its wind- 
ings. 

o00.o 
Heating Batteries. 

Is it likely that any serious difficulty 
would be encountered in modifying 
the Band Pass Four receiver in order 
that the heaters of the valves could 
be fed from an accumulator? It is 
proposed to use D.C, mains in con - 
junction with a small. accumulator 
battery for H.T. supply. D. H. T. 

No difficulties are likely to arise in 
making these modifications, but an accu- 
mulator of adequate capacity must be 
used ; to prevent appreciable voltage drop 
in the leads, extra heavy cable should be 
used for wiring the heater circuits. 

You will probably wish to use a two - 
cell L.T. battery ; if so,- it will be con- 
venient to substitute .P.X.4 valves for 
those specified for the output positions. 

RULES. 
(1.) A query must be accompanied by a COUPON removed from the advertisement 

pages of the CURRENT ISSUE. 
(2.) Only one question (which must deal with a single specific point) can be answered. Letters 

must be concisely worded and headed " Infor- 
mation Department." 

(3.) Queries must be written on one side of 
e paper and d ggrams drawn on a separate 

sheet. A self -addressed stamped envelope must 
be enclosed for postal reply. 

(4.) Designs or circuit diagrams for complete 
receivers or eliminators cannot ordinarily be 
given; under present -day conditions justice can- 
not be done to questions of this kind in the course 
of a letter. 

(5.) Practical wiring plans cannot be supplied 
or considered. 

(6.) Designs for components such as L.F. 
chokes, power transformers, complex coil assem- 
blies, etc., cannot be supplied. 

(7.) Queries arising front the construction or 
operation of receivers must be confined to con- 
structional sets described in " The Wireless 
World " to standard manufactured receivers ; 
or to " Kit " sets that have been reviewed. 

A 9' 
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1I ® O O D ® 0 ! 
THE ALL - ELECTRIC 

R.G.D. RADIOGRAMOPHONE 
for A.C. or 
D.C. MAINS 
with COIL - 
DRIVEN 
SPEAKER 
as described in 
" Wireless World," 

March 26th. 

£80 +Oak d7v 

A highly 
finished 

Instrument 
of quality. 
We shall be pleased 
to supply literature 
on application. Trade 

agencies vacant. 

Im The Radiogramophone Development Co., 
A 72, MOOR STREET, BIRMINGHAM. é s a o u u II a e u 

PC 
AC 
DC 

posted to -day will 
bring you by re- 
turn particulars 
of how you can 
operate an 

M -L MAGNETO 
SYND. LTD. 
Radio Dept. 
COVENTRY. 
elephone: 5001. 

All- Electric Re- 
ceiver from a 

supply main, 
by using the 

I rrite for Pamphlet 59611. 

Can be supplied to run from any voltage 
12 -250 V.D.C. 40 watt model £13; 85 
watt model £19. 
Recommended and used by Philips Radio, Marco nip hone, Burndept, Kolster- 
Brandes, M.P.A., etc., etc. 

JULY 23RD, Ig3O. 

German Radio Exhibition 
Berlin 19 3 0 in connection with the 

22 -31/8 

Talking 
Machine 
and Record 
Exhibition 

22. -31. AUGUST 
Any further information will be readily given by the Aus - 
stellungs-, Messe- u. Fremdenverkehrs -Amt der Stadt Berlin. 
22. Königin- Elisabeth -Straße, Charlottenburg 9 

; o : 

acktiikgWorld 
.. 

.. 

.. °" Noor Botiy Jo irral 
The Leading British Yachting Journal 

to, 
"THE YACHTING WORLD" deals with . 
yachts and boats of all types and tonnages, : whether on the sea or inland waters. Every ;. 
aspect of yachting and motor boating is covered .. 
in an attractive and interesting manner. ;. 

Every Friday 6D ;. 
ILIFFE & SONS Ltd., Dorset Flouse, Tudor St., London, E.C.4 

Mention of " The Wireless World," wizen writing to advertisers, will ensure prompt attention. k 2 8 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is : 

12 words or less, 2/- and 2d. for every 
additional word. 

Each paragraph is charged separately and name and 
address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a contract is placed in advance, and in the absence of fresh 
instructions the entire " copy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 26 con- 
secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted op 
to FIRST POST on THURSDAY MORNING (prevjons 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham 260, Deansgate, Man- 
chester ; 101, St. Vincent Street, Glasgow, C.2. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver- 
tisements should be made 00 payable to ILIFFE 
& SONS Ltd., and crossed Notes b e i n g 
untraceable if lost in transit should not be sent as 
remittances. 

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters may be 

addressed to numbers at " The Wireless World " Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box 000, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use of the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

Dir DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 

The time allowed for decision is three days, counting 
from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £m, a deposit fee of rf .iii charged ; on 
transactions over £ro and under £5o, the fee is 2/6 ; over 
£(So, 5/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 

SPECIAL NOTE. -Readers who reply to advertisements 
and receive ne answer to their enquiries are requested to 
regard the silence as an indication that the goods advertised 
have already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

e' WIRELESS WORLD " 

INFORMATION COUPON 
This Coupon must accompany 
any Question sent in before 

JULY 30th, 1930 
For Particulars of Free Ser 
vice, see Rules on page 94. 

A2q Advertisements for 

WITHOUT FEAR - 
Send your material for credit - 
where radio part exchange began. 
A service ruled only by economics, 
above bargaining or petty gain. 

Particulars from the Secretary, 
HONOR V OMNIA APPLEBY'S, 

Chapel St., Marylebone, London 
SUPER 

SEND TO -DAY 
FOR OUR FREE 
36 -PAGE 
BOOKLET 
" SOUND 
ADVICE." 

!Super Power Moving 
Coil Speaker. 

The Finest 
High - grade 
Speaker in 
the World 

PERFECT 
RECEPTION F OR 
MUSIC LOVERS 

BL"1laBs es. . 

RADIO 
O.Qicea: 89, Selhurst Rd., 

S. Norwood, 5.E.25. 
Works: 42, Cherry Orchard 

Rd., E. Croyi n. 

W CHOKES 
guaranteed 

twelve months 
substantially built, for smoothing circuits 
in eliminators dealing with currents 
Roo to 30o milliamperes, 
inductance 3o henries, 

d 
] 
ü 

fess 

8/6 post free f a 

Note 
h arise REPAIRS 

to any make 
of L.F. Transformer, 

Loudspeaker or Headphones. 
All repairs dispatched within 

48 HOURS. TWELVE MONTHS' GUARANTEE 
with each repair. 4/ l'ost Free. Terms to Trade. 

TRANSFORMER REPAIR Co. 
Dept. W., 

953, GARRATT LANE, TOOTING, LONDON, S.W.17. 

RB 
A1 14 MODEL MODEL 34 oReAlit 

Designed for the 
"BAND PASS FOUR 

as specified in the June 25th issue. 

PRICE £Z 5 o 
Please state Mains Voltage & Frequency. 

Manufactured by 
RICH & BUNDY, LTD. 

13, New Road, Ponders End, Middlesex. 
'Phone: EMbtd 0777. 

City Retail Stockist: 
E. O. WOOD, 2, Oases Street, E.C.4. 'Phone: aitySl65. 

The Wireless 

WANDER PLUGS 
Actual else, nickel plated, 6 colours. 2DW 
Standard else, 2DW or Midget, 2d. sash. 

Write for List 8106. 

I. J. EASTICK & SONS, 
118 Bunhill Row, London, E.C.1 

IMPORTANT NOTICE. 
Owing to the August Bank Holiday, 
the issue of "THE WIRELESS 
WORLD" for August 6th must 
be closed for press earlier than usual. 

MISCELLANEOUS ADVERTISE - 
MENTS for insertion in that issue 
can be accepted up to 
FIRST POST WEDNESDAY, July 30th. 

RECEIVERS FOR SALE. 
SCOTT SESSIONS and Co., Great Britain's Radio 

Doctors. -Read advertisement under Miscel- 
laneous. [0264 

HIRE a McMichael- Portable Set, by day or week, 
from Alexander Black, Wireless Doctor and Con- 

sultant, 55, Ebury St., S.W.1. Sloane 1655. [0328 

O SRAM Music Magnet, assembled, £6; Lissen 2- 
valve portable, A.C. mains, £7/10; both complete 

with valves, perfect. -62, Greenfield St., Commercial 
Rd., E.1. 'Phone : Bishopsgate 4593. [1018 

ALL Mains 3 -valve Set, new, good components, £10; 
Wireless World back numbers, June, 1929, to 

July, 1930, 7/6.- Collett, 39, Shirley Rd., Addiscombe. 
[1014 

LARGE Celestion Speaker, 24in., in oak, cost about 
£21, £8 /10 for quick sale, can be heard by ap- 

pointment; also Marconiphone 6 -valve receiver, model 
61, 6v., £18.- Hoather, Bushey Heath, Herts. [1013 

E LSTREE Six for Sale, all components as specifica- 
tion, coils both wave lengths, 2v. valves; best 

offer. -Box 6821, c/o The Wireless World. [1006 

McMICHAEL 
Super Range Portable, new, used few 

demonstrations only; sacrifice, £15 /15.- Bell's, 
45, Newington Butts, S.E.11. [1003 

B ERCLIF D.C.2 All Mains Receiver, 200 to 250 
volts D.C.; price £14/10; with valves and royal- 

ties, suitable for M.C. speaker; particulars free; trade 
inquiries specially invited.- Simmonds Bros., Shireland 
Rd., Smethwick. [8734 

YOUR 
Old Receiver or Components Taken in Part 

Exchange for New; write to us before purchasing 
elsewhere, and obtain expert advice from wireless en- 
gineer of 25 years' professional wireless experience; 
send a list of components or the components them_ 
selves, and we will quote you by return post; thou- 
sands of satisfied clients. -Scientific Development Co., 
57, Guildhall St.. Preston. [0225 

SUPERHET 
7- valve, finest quality throughout, superb 

tone, over 40 stations on -frame aerial, complete, 
minus speaker; £10.- Glanville, 129, Love Lane, 
Mitcham. [1046 

3V. Set, S. G. and Pentode, dual range, Exide H.T. 
LT., trickle charger (220v.) speaker, £8; ,an- 

other 3v. speaker, £4.- Bryant. 2, South Ridgway Place, 
Wimbledon. [1044 

SCREENED 
Grid Pentode Receiver, battery or mains, 

cheap, new; also components and valves; send 
list. -L. M. H., 6, Alcester Rd., West Derby, Liverpool. 

[1039 

5 V 

[1038 

ALVE Suitcase Portable, excellent tone, good 
range, new, £6/17/6; also cabinet loud- speaker, 

17/6. -Gray, 55, Larkswood Rd., South Chingford. - 

ACCUMULATOR HIRE. 
DON'T Buy Accumulators or Dry Batteries join our 

C.A.P. low- and high -tension accumulator hire 
service, the largest and best in London- better and 
cheaper reception with no trouble; regular deliveries 
within 12 miles of Charing Cross; no deposit," payment 
on each delivery or by quarterly subscription; over 
10,000 satisfied users; explanatory folder post tree; 
'phone or write to- day. -Radio Service (London), Ltd., 
105, Torriano Av., N.W.5. 'Phone: North 0623-4-5. 

[8751 

CHARGERS AND ELIMINATORS. 

CHESTER 
EROS -All types of mains transformers 

and chokes to any specification.- Chester Bros., 
244, Dalston Lane, London, E.8. [9798 

TANTALUM 
and Llonium for A.C. Rectifiers; for 

inexpensive chargers; blue prints for H.P. and 
L.T., 1/- each; Ltonihtm electrodes, 2 -3 and 5 -6 amps. 
-Blackwells Metallurgical Works, Ltd., Garston, 
Liverpool. [8298 

IADIELLE D.t;1.100 1200 -250 D.C.), output 200 
volts 100 1n.a., and 2 variable tappings; cost 

£9110, sell £215; brand new; send c.o.d.-Priestley, 
8, Grosvenor Gardens, Muswell Hill, London, N.10. 

[1012 

IGRANIC 
Combined H.T. Supply Unit and Accu- 

mulator Charger from A.C. Mains, universal 110- 
220, 200v. 30 m.a..output; charges 4v. accumulator; 
complete with both rectifying valves; cost £16 price 
£8; 2PM 24A valves.- Percy, 20, Bond St., Ealing. 

[1033 
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8 ADVERTISEMENTS. THE WIRELESS WORLD 
Chargers and Eliminators.- Contd. 

PHILIPSON'S Safety High Tension Supply Units for A.C. and D.C. Mains, 200 -250 volts 40 -60 cycles, also 230 volts 25 cycles. 
L. Down and Small Monthly Payments Secures 

PHILIP$QN18 
Finest H.T. 

H.T. Units are Guaranteed for 12 Mdnths Against All Defects. 
ALL Models Sold on 7 Days' Approval to Ensure Complete Satisfaction. PHILI1'SON'S Safety H.T. Units are the Cheapest to Inissdl and the Cheapest to Run; £1117/6 to £6. 

ATRITE for Our Booklet, " Radio Power," which gives illustrations and full particulars. PHILIPS 'S Safety Loud Speaker Output Filters for Receivers, power salve,. or Pentode; a re- markable o ut filter at a very low price; 1616. PHILIPS and Co., Ltd., Radio Engineers, Astley Bridge, cltoa. 'Phone: 2038 Bolton. [0318 
TRANSFORMERS: Ready Power London.- Trans- formers and chokes for eliminators and chargers; the best and cheapest British made; list free.- Lalle- mand, 5, Charles St., Hatton Garden, London, E.C.1. 

[1030 
ELIMIXATOR for Sale, for D.C. mains voltage 220; -Write, or call after 6 p.m., Mr. P. Seules, 29, Pandora lid., West Hampstead. [1007 
HENDERSON D.C. H.T. Eliminator, 240 volts mains, one variable, one power output, as new; 

30 /- .- Redcot, Arthurs Hill, Shanklin, I.o.W. [1031 

SAVAGE'S 
Specialise in Wireless Power from the Mains; reliable apparatus at reasonable prices. 

SAVAGE'S. 
-Transformer laminations and Bakelite bobbins; intending home constructors should write for list. 

SAVAGE'S.- Reliable smoothing condensers, 1,500 volt D.C. test, 1 mid., 2/ -; 2 mid., 3/ - 4 mid., 5/3; 500 volt D.C. test, 1 mid., 1/6; 2 mid., 2/3; 4 mid., 3/9. 
SAVAGE'S. -Super smoothing and output chokes, many types available; write for list. 
SAVAGE'S. -Mains transformer for Westinghouse H.T.4 unit, with additional winding, 4 volte centre tapped 3 amps, 23/ -; transformers for other Westinghouse units available. 

AGE'S. -Mains equipment for new Foreign S AVListeners 
Four, transformer N.F.L.4, 33/ -: smoothing choke, C32G, 20/ -; output choke C320. 20/ -- 

SAVAGE'S. 
-Mains equipment for Power Pentode Two transformer, P.P.2, 33/ -; output choke, L.C. 36P.G., 19/6; smoothing choke, L.C.36G, 18/ -. SAVAGE'S. -Mains transformer B.T.4, 500 -0 -500 volts, 120 m amps, 7% volte 3 amps., 6 volts 3 amps, 4 volts 2 amps., 4 volts 1 amp, 4 volts 1 amp., all centre tapped, specially developed for auto- matic bias; 57/6. 

SAVAGE'S. 
-Mains transformers and power chokes are carefully and individually constructed from first class materials, with an exceptionally generous margin of safety. 

QAVAGE'S, 146, Bishopsgate, London, E.C.2. IJ Phone: Bishopsgate 6998. [9165 

CABINETS. 
CABINETS for All Requirements. -F. W. Ramsey. 63. Shaftesbury St., London, N.1. Clerkenwell 
7139. [9736 
DIGBY'S Cabinets. -Table models in solid oak and mahogany: from 11/6 to 71/ -. 

DIGBY'S Cabinets, fitted with Radion or Resiston ebonite it required. 
DIGBY'S Cabinets.- Pedestal model, with separate battery components; from 56/- to £12. 
DIGBY'S Cabinets Made to Customers' Own Designa. 

DIGBY'S Cabinets. -Write for new 16 -page art cata- logue.-F. Digby, 9, The Oval, Hackney Rd., E.2. 
'Phone: Bishopsgate 6458. [0128 

COILS, TRANSFORMERS, ETC. 
TRANSFORMERS and Chokes for Battery Elimina- tors.- Chester Bros., 244, Dalston Lane, London, 
E.8 19706 

E. b. WIRELESS. -10 coils for Band Pass Four, 45/ -, complete as specified; please ask us to quote for other coils, special jobs, etc. -28, Premier 
Place, High St., Putney. S.W.15. [1032 
TRANSFORMERS, chokes, every description made. Enquiries, Stoleys, 125, Eswyn Rd., Tooting, 
S.W.17. [1028 

IDEAL Home Coils, complete, 30/ -; W.W. mains transformer, 25/ -; engineer made. -Dewhurst, 2, 
Bracewell Rd., London, W.10. [1027 

SCREEN$ 
(Aluminium), cylindrical, for Foreign 

Listener's Four coils, correct dimensions; set of 
3, 5/6; sent c.o.d.- Lallemand, 5, Charles St., Hatton 
Garden, London, E.0 :1, [1029 

BAND -PASS Four, Coils, complete, 80/ -; Ideal 
Home receive, coils, complete, 43/ -; superhet. 

adaptor coils and base, 24/ -; S.G. S.W. Three, 4 coils. 
34/ -; 4 additional, 46/ -; Berclif coils from stock 
for all popular sets; trade supplied. -Simmonds 
Bros., Shireland Rd., Smethwick. [9941 

FERRANTI R.F. 1 and 2 Aetatic Aerial Coils, inter - 
valve transformers, reaction winding, as used in Ferranti screen grid 3, 6/- each; 2 sets Lotus dual range coils, .as used in Lotus 3 -valve set, 10/- each. 

SPECIAL 
Power Transformers, 25 -60 cycle, 200 -250 volt, 200 volts 120 m.a. half -wave secondary, 2 

4 -volt 4 amp. C.T., one 14 -volt 1.5 amp.; 30/- each: 
S. J. Smith, 102, West Regent $t., Glasgow, 0.3. 

[1036 
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LOUDSREAKERS, 

EPOCH Moving Coil Speakers are Masterpieces, de signed and produced by master engineers. 

EPOCH Moving -Coil Speakers are the Standard by which other Speakers are Compared. 

EPOCH Moving Coil Speakers are in Use in Many Editorial Offices. . 

EPOCIi'llfoving Coil 'Speakers are in Use in Several Fanions Laboratories. 

EPOCH Moving Coil Speakers are in Use in Many Broadcast -ng Stations. 

EPOCH Moving Coil Speakers are in Use by Most Prominent Musicians. 

EPOCH Moving Coil Speakers Bring Unbounded Joy to Thousands upon Thousands of Homes. 

EPOCH Moving Coil Speakers, the only speakers that give clear, uncoloured reproduction. 

EPOCH Moving Coil Speakers do Render Speech Perfectly and Music Correctly. 

EPOCH. 
Moving Coil Speakers Provide the Perfedt Illusion of the Artist's Presence. 

EPOCH Moving Coil Speakers Represent the Finest Intrinsic Value Ever Offered. 

EPOCH Moving Coil 'Speakers are Guaranteed for 
a Year, but last for ever. . 

EPOCH Moving Cool Speakers Bring the Grand 
Concert out of the Most Modest Set. 

EPOCH, -Yon can hear a hundred moving coil 
speakers, but Epoch is different. 

T POCH. -If you own the best set, only by Epoch 
. can you confirm it. 

EPOCH, -Away with the tin can and cracked banjo 
reproduction, and install an Epoch. 

EPOCH. 
-Away with the drumminess, droniness, and 

huskiness of the average moving coil speakers. 

EPOCH. 
-The clearest, sharpest, cleanest, reproduc- tion-a marvel of accuracy and beauty, 

EPOCH Moving Coil Speaker Models from £2/10 
to £30. 

EPOCH Moving Coil' Speakers. -Models for every 
requirement and tasto. 

EPOCH 
Permanent Magnet Moving Coil Speakers. -Nine models from £3115. 

EPOCH 
Permanent Magnet Moving Coil Speakers 

Require no Mains or Batteries. 
LIPOCH Permanent Magnet Speakers are more .L Sensitive than most Energised Moving Coil 
Speakers. 

EPOCH 
Energised Models are the Finest ever put 

on the Market. 

EPOCH 
Super Cinema Speaker has Created the 

Biggest Sensation for Many Years. 

EPOCH 
Super Cinema Model is many times as 

Sensitive as the so- called Supers. 

EPOCH 
Super Cinema Speakers give Enormous 

Volume from a 1 -watt Amplifier. 

E POOH Super Cinema Speakers are used on many 
100 -watt Amplifiers and never " rattle." 

EPOCH 
Super Cinema Model is Standard on several 

Talkie Equipments. 
EPOCH Super Cinema Model is already in use in 

over 200 Cinemas. 

EPOCH 
Super 'Cinema are the only Moving Coil 

Speakers used in Large Theatres, unaided. 

EPOCH 
Super Cinema Speakers provide alone the 

Upper as well as the Lower Register. 

EPOCH. 
-Other Moving Coil Speakers require the 

help of exponential horns to provide depth. 
EPOCH.-A list of many prominent ,cinemas using 

the Speakers supplied on request. 

E POCH Speakers are not Made of Tin or Alu- 
minium Stampings, but are sound, solid, engin- 

eering jobs. 

E POCH Heartily Invite Comparison, on all counts, 
with, any make, regardless- of price or claims. 

EPOCH. 
-Don't accept our quality claims without 

verification, but don't accept any other maker's 
either. 

EPOCH. 
-Order one on 7 days' approval, and test 

with a switch -over; the only real test. . 

EPOCH Moving Coil Speakers may be heard in our 
Demonstration Room Daily. 

EPOCH. 
-Our demonstration room is in the heart 

of London. 

EPOCH. -Its accessibility has been studied for the 
convenience of callers, 

EPOCH. 
-If you cannot call, write for booklet W.S.3, 

and approval terms. 

EPOCH RADIO MANUFACTURING Co., Ltd., 
Parringdon Av. (near Ludgate and Holborn Cir. cases). 'Phone : Central 1971. 18983 

4fention of " The Wireless Wo 

Loud Speakers,- Contd. 
BAKER'S SELHDRBT RADIO 36 -page Booklet. Sound Advice is Yours for the Asking " write now for new edition; see displayed advertisement is page 7. - [0231 
J% AONAVOX Moving Coil Unit, "6 -volt D.C. mode], £3/10; Magnavox moving coil unit, 200-220 volt, A.C. model, £5 /10.- Dipple, -186, Barking lid., Lon- don, E.16. [1022 

CELESTION, guaranteed perfect, cost £6110, iacri- fice 55/ -. -60, Adelaide Rd., Southall. [1021 

MARCONI Moving Coil Speaker, 200 -250 D.C., and V.P.H. camera; £3, or offer.- Smith, 116, /'ark St., Southend, [1008 ROLA Moving, Coil Loud- speakers, 6 -volt field, input transformer, scratch filter, unused, Bin, ribbed canes, 6" at £4/10 each; also Magnavox X -core, with loin, coe. -S, J. Smith, 102, West Regent St., Glas- 
gow, 0.3. 

n 
[1035 

GAMBRELL Novotone, new £3 cost £5.- Howell, 211, Queen's Rd., Wimbledon, í;.W.19. [1043 
MAGNAVOX Coil Drive Speaker, 200 volt field, £3; also R.C.A. speaker, 200 -350 volt field, £4; and Fada for A.C., £6; both as brand new and un- ased. -16, Denbigh St., S.W.1. Vic. 7705. 11037 

AMPLIÒN Lion Power Chassis, 18ín., perfect condi- tion; 82/6, or offer.- Gordan, 29, Maitland Park Villas, Hampstead, N.W.3. [1024 

DYNAMOS, ETC. 
DYNAMOS and Motors, Rotary converters and motor generators, 2,000 in stock at bargain prices. - Electradix Radios, 218, Upper Themes St. [9987 
{tIX M -L Motor Generators, input 230v. D.C., output 
I.7 450v. D.C., 300 m.a.; 3 ditto, input 210v. A.C., 
similar output, £5/10, carriage extra; smoothing equipment for H.T. and L.T., £2 extra.- Franks, 42a, St. George's St., London, El. Phone : Royal 8546. To callers in 5.30-7.30 p.m. [1046 

GRAMOPHONES, PICKUPS, ETC. 
HAVE Granìopbone Motor, any voltage; what have you ? -Fuller, 87, Ruston St., London, [1001 

PICTURE RECEIVER APPARATUS. 
TELEVISION.- Scanning discs, Neon tunes, ex- 

perimental models made. -John Salter, Member Television Society, Featherstone Buildings, Holborn, W.C. [9892 

TRANSMITTERS. 
METR 

SmithE 
Crystals 

od 
fynor 

, 
TransColwmitter 

yn Bay. 
Control; 

, B [1020 

VALVES. 
AMPLIFIER Valve. -If you require power you can- not do better than one of these (or matched in pairs if required). 

ILAMENT Volts 6, plate volts 400 (maximum), 
grid bias 84 volts (approx.), impedance 800 ohms, amplification factor 3.8, mutual conductance 4.35 

m.a.lvolte - price £5 /10; see article " The Wireless 
World," 
Valve Co., LtJuly, 

2/29Q then a Rd., Stoke e Newing- ton, London, N.16. [9984 

150 Various 6 -volt Type Valves, comprising 
D,O.60, P.M.256, L.S,5A= American power 

valves and mains valves. -- Metrovick mains and rectify- ing valves, viz., A.C.R., A.C.G., A.C.X., S.P.41U., 
BT.H. R.Hl Marconi. K.L.1, at bargain prices. - 
To callers only,. 5.30 -7.30 p.m., evenings. -Franks, 42a, St. George's St., London, E.1. 'Phone : Royal 8546. 

[1048 
VALVES, P240, 9/ -; D.E.L.210, H.L.210, P.31.256, 

P.M.6, 7/6 each; 5215 sad P.M.22, 15/. each; 
2v. 40 amp. Exide asse, 10/ - P.M. speaker unit, £1; 
joint switch, 3/ - Ormond 0.0005 2 -gang, 10 / -; 
2 0.0003 Wearite B.M. Midget condensers, 6/- each; 
all perfect. -Eason, 55, Whatling Av., Merton Park. 
S.W.20. [1026 
VALVES, as new, guaranteed, 4 P.M.6, 4/6 each: 

V 8 P.M.SX, 5/- each; 3 P.M.26, 10/- each; 2 
D.E.H.610, 4/6 each; 2 D.E.P.610, 4/6 each; 3 
P.M.14, 

8/6; 
each; 

SB, 10 /6; PM.4D.,4 /66P1f254, 
7/6; P.M.24, 10/6; P.li&.3A., 4/6; P.M.4, 4/6; 
II.E.H.612, 4/6. -Hills, 13; Golden Sq., W.I. [1056 

P.M.1 H.F., 5/6; P.M.2, 6/6; P.M:22, 10/6; A.C. /R, 
7/6. -Box 6889, c/o The Wireless World. [1054 

COMPONENTS. ETCfh ., FOR SALE. 
BELLING -LEE Panel Fittin are designed to give 

an expert finish to any home-constructed set; 
catalogue post free. - Belling and Lee, Ltd., Queensway 
Works Ponders End, Middlesex. [0018 
COMPONENTS Lent on Hire. -Details from Alex- 
N-1 under Black, Wireless Doctor, 55, Ebury St., 
S.W.1. Sloane 1655. [0329 

1930 Keystone Ether ; s s 
e7 and spares supplied for 

Searcher; 
cash 

15/6 
or termwireless; Proviset- 

dent and other trade cheeks accepted. -Acacia Stores, 
229 -331, Upper Tooting, S.W.17. f9925 

LOTUS 
Remote Control, 2 jacks, 12/6; Standard 

4 type coils, both bande, bases, 20/ -; valves, 
í'.M.16, 11 / -; H.L.610, 5/6; P625A, 7/6; accumula - 
tòra (collected only) Exide 2, 4 and 6 volts, 30 and 
60 amps, Exide and Fuller 120 volts 2,500 m.e., oil 
perfect condition; half list prices. -51, Beachwood Av., 
Kew. (1017 
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Components, Etc., for Sale. -Contd. 
TWO Cossor B.G. Valves, 2 volt (13.0.210), horizontal 

OW, as new, 6/- eaeb; complete Best. 6 Lewcoe 
6 -pin coils (4 split primary transformers, 2 S.P. aerials 
for both wavelengths), 3 circular bases; £1, Edward, 
88, High St., King's Heath, Birmingham. [1009 

UNUSED Marconiphone D.0.3 H.T. Eliminator, 
20/ -; Telsen Ace 5.1, 5 / oak cabinet, 271 .x 

91u. 16 / -; B.T.H. pick -up, 20/ -; all guaranteed. - 
PawÌey, 64, Peneisely Rd., Cardiff. [1005 

FERRANTI 250 volt Trickle Charger, new, 35/ -; 
8628 valve, 7 /- .- Kirkpatrick, 56, Gratwicke Rd., 

Worthing. [1004 

BARGAINS in Components. -See new sale list; 
ewitchgear and resistances built to order; slider 

wire wound, 2,300 ohms, iron clad; 17 /6.- Electradix 
Radice, 218, Upper Thames St. [9988 

AIRFORCE 2 -valve Transmitters, Mark II, con- 
tains transformer, choke, high voltage conden- 

sers, ammeter multi -cables, and many other useful 
parte; made by G.E.C.; new and unused; complete 
in carrying case; 10/ -, carriage extra. -Modern Radio, 
37, Lisle St., W.C.2. [1034 

CELESTION 
C14, oak, £6; dual gramophone motor, 

electric universal, £4; pair Cyldon 0.0005, 
drum dials, £1; all perfect; deposit. -Boa 6885, c/o 
The Wireless World. [1050 

FERRANTI AF6, unused, 19/6; oak Cameo 
cabinet, 21in.X7ln,x12in., unscratched, 21/ -; 

Igranic 30, 25 75, 50, 5/ -; Dimic, No. 1 and No. 0, 
2/6 each; Biuespot unit, 12 /6.- Wakefield House, 
Camberley. [1040 

BARGAINS, 
cheap.-Ferranti 0.P.M.1, 12/ -; 

O.P.M.2, 12/ -; B2 choke, 100 m.a., 11 / -; Pye 
20 Henri choke, 6/ -; B.T.H. 30/1 microphone trans- 
former, 7/6; Lotus D,P.D.T. switch, 2/ -; B.T.H. 1930 
pick -up and tone arm, 22/6. Valves, ivied few hours 
only; original boxes: 2 B.T.H. Px650, 8/9 each 
Mazda P.650, 10/ -- Mazda A.C.P., 9/ -; Met -Vick 
AC.P.1, 9/ -; Met -Vick 8.P.42Ú, 250/60 rectifier, 
9/ -; Osram P.626Á 8 / - 2 Osram L.8.5A, 8/3 each. 
Amplion Lion speaker, 'L.0.14, chassis type, £2/15; 
all above guaranteed perfect, as new; can be seen 
after 6.30 p.m.- Holland, 27, Nursery Row, Walworth, 
8.E.17. [1025 

RADIO 
HOUSE, HUDDERSFIELD, issues the Reli- 

ability Wireless Guide, which will be sent post 
free upoi request by Messrs. J. H. Taylor and Co., 
16, Macaulay St., Huddersfield. [7823 

PART 
Exchange. -See our advertisement under Re 

celvers for ale.- Scientlfic Development Co., 57, 
Guildhall St., Preston. [0228 

WIVE 3 -valve Push -pull Amplifiers, each containing 
ono Ferranti A.F.30, ditto, 0.P.4C Hydra con- 

densers, decoupling resistances, valve holders, terminals, 
etc., wired O.K., components as new, suitable for radio - 
gram work; 32/6, carriage paid.-Franks, 42a, St. 
George's Bt., London, E.l. 'Phone: Royal 8546. 
To callers in 5.30-7.30 p.m. [1047 

ETICK() 
D.O. All -power Eliminator type O.T.A. (cost 

' £9115). £4/10 ditto, type 02A £2115; ditto, 
H.T. A.O., type I.V.20, £2/10 ditto LI T. D.C., 10/ -; 
l'ormo impedance coupler, 7/6; A.O. filament trans- 
former, 10 / - M -L Anode converter, 12v, 300 v. 50 MA., 
£8/8 (as now); Ferranti H.T. eliminator, B.E.M.1, 
£8/8 (as new); Ferranti transformers, 2 A.F.5, 15/- 
each; A.F.3, 12/ - 0.1'.21, 10 /- 0.P.40, 12 / -: O.P.90, 
12/ -; 28.1 output, 10/ - 2 R.Ì. Varley filter chokes, 
5/- each; 3 R.I. Varley R.O. couplers, 5/- each; Cosmos 
R.O. coupller, 2/6; 1 Harlie M.O. speaker (H.R.), 16 / -' 
Ferranti 1..8 milliameter (es now), £1; 3 G.R.373 
double impedance couplers, 1 each; Polar H.F. unit, 
10 / -; B.B.O. wave trop, polished case, 10 / -; ditto, 
5 / -; G.R. a eaker filter, 7/6; Igranio pentoformer 12/6; 
4ft. M.l'.ñ. folding frame aerial, 10/ -; 2 ofd type 
linker M.C. speakers, with extra spiders coils, cones, 
ato., 30 /- - Hills, 13, Golden Sq., W.1. - [1057 

SIFAM Moving Coil Meter, 0.50 m.m. 10/6; 0 -100 
m,m., 10/6 R.I. L.F. ohoke, 28/14H 10/6; 

Nitore II, 7/6' Polar drum twin, 0.0005, 12/6. -Box 
6890, o/o The Wireless World. [1056 

MISCELLANEOUS. 

SCOTT 
SESSIONS and Co., Great Britain's Radio 

doctore, officially approved as wireless repairers 
by Radio Society of Great Britain and Wireless League; 
old sets of ovary type repaired, rebuilt, modernised; 
send set for immediate quotation. 

SCO'T'T SESSIONS and Co. -New sets constructed 
with your or our components. guaranteed finest 

workmanship; we specialise in "The' Wireless World" 
circuits; remember, we have satisfied customers 
throughout the British Isles and in three Continents; 
If you BO desire, no will design and construct high 
grade apparatus to suit your especial circumstances for 

gull it to gonand,e elect 
v[ty. -Tel.: Tudor 5328. 

[0262 
Mus- 

ALEXANDER BLACK, 

THp; Original Wireless Doctor, will call (London 
and Home Counties) and cure your set. 

CONSULTATIONS by Appointment Without Obliga- 
tion, sets installed, maintained, and brought up 

to date, gramophone plek -ups, eliminators, and Web - 
son moving coil speakers demonstrated; purity reprc- 
dnrllom speolalists. 

5 C U , Ebury St., Victoria, S.W.1. Sloane 1665. 
[0277 

TYPE WRITER, L. 0. Smith, reliable machine; 
1 115/10, or exchange good wireless set. -Box 
0873, c/o The 11 "eetess IVorId, [1011 

A31 Adue lisemehts for " The iI'irele 

DEAF AID 
(INEXPENSIVE) 
Efficiency Guaranteed. Better 
than other Aids costing Five 

times as much 

as illustrated, in- 
cluding a light 
headband for the 

earpiece, 

£1 -10 -0 fitted with 
MIDGET PH ONE 
(fits into Ear) in- 
stead of earpiece 

with headband. 

THIS Aid comprises the latest sensitive 
SUPER - MICROPHONE (to be at- 

tached to Coat or Dress, conveniently 
concealed), a SMALL BATTERY (for the 
pocket), and a SMALL EARPIECE which 
can be held to the deaf ear by hand or by 
a light headband supplied with the Aid. 
All speech and sound reaching the Super - 
Microphone is loudly heard in the earpiece. 
The battery can be switched off when the 
Aid is not in use. ANY small 3 -volt battery 
can be used with these Aids. 

Either of the above Aids can be made 
SPECIALLY POWERFUL by fitting 
a DOUBLE Microphone in place of 
the single, at an extra cost of ro / -. 

FREDK. ADOLPH, Actual Maker, 
27, Fitzroy St., London, W.I. 'Phone : Museum $329 

Why not dance to 
Radio Paris, Toulouse 

and Hilversum Music? 
With the " Supremus " All Electric 
2 -Valve Receiver it is the simplest 
matter. So simple that even a child 
can operate it- You should hear it. 
Long and short wave stations can 
be obtained by the mere operation 
of a switch. This set is equal to any 
3 -valve battery operated receiver. 
London listeners have been specially 
catered for and stations can be 
parted easily. There is a 12 months' 
guarantee with each set. 

PRICE £12 : O : O. 
Using a " Supremus " All 
Electric 2 -Valve Receiver a 
Birmingham amateur picked 
up 18 stat ions full speaker 
strength at first attempt. 

"SUPREMUS" 
2 -VALVE ALL ELECTRIC 

SUPREMUS SPECIALITIES Ltd., 
118, HIGH ST., ERDINGTON, BIRMINGHAM 
Northern Agents: THE CHORLTON METAL 

CO., 18, Amber Street, Manchester. 
London Agin: P. H. SMEDLEY, 50, Rich- 

mond Road, Leytonstone, E.11. 

ss World" are 

Miscellaneous.- Contd. 
EASY Payments. -We supply, by easy payments, 

components, accessories, and sets, any make; 10y, 
down, balance spread over 11 months. -Send list of 
requirements to London RadiO Supply Co., íl, Oat 
Lane, London, E.C.2. [0337 

COMFORTABLE Digs. for Wireless Students Study- 
ing in London, good food; very moderate.- Moore, 

41, Finborough Rd., South Kensington, London, 
S.W.10. 'Phone : Kensington .1427. [9857 

ENGINEERS, novice or expert, £300, £400, £500 
per year or more is within your grasp; in our 

handbook " Engineering Opportunities," Prof. A. M. 
Low explains where the good posts abound; this hand- 
book has shown the way to better things to over 20,000 
of your fellows; it contains details of A.M.I.Mech.E., 
A.M.I.E.E., A.M.I.C.E., A.M.I.A.E., A.M.I.Struct.E., 
Metric, C. and G., G.P.O., etc, exams., outlines home 
study courses in all branches of electrical, mechanical, 
motor, and wireless engineering, and shows the unique 
advantages of our appointments department; why stay 
in the Hammer and File Brigade? Send for our free 
handbook at once, stating branch, post or exam. which interests you.- British Institute of Engineering 
Technology, 87, Shakespeare House. 29 -31, Oxford St.. 
London, W.I. [9912 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign. - 

Gee and Co. (H. T. P. Gee, Member R.S.G.B. and 
A.M.I.R.E,), 51 -52, Chancery Lane, London, W.C.2. 
Phone : Holborn 1525. [0001 

REPAIRS. 
SCOTT SESSIONS and Co., Great Britain's radio 

doctors; read advertisement under Miscellaneous 
column. [0263 

THE BARNES RADIO SERVICE.-Repairs, re- 
building, demonstrations. radio gramophones and 

scratch filters; reproduction specialists; any distance. 
-53, High St., Barnes. S.W.13. Prospect 5633. f9705 

YOUR Transformer Rewound or Repaired, and re- 
turned promptly; 3/6, post free.- James, 190, 

Bitterns Rd., Southampton. [1002 
GUARANTEED Repairs by Experts. -Loud- speakers, 

headphones, cone units, pick -ups, any type, re- 
wound, remagnetised, and adjusted post free 4/ -; trans- 
formers, from 4 /- .- Howell, 91, Morley Hill, Enfield, 
Middlesex. [9555 

LOUD -SPEAKERS, headphones, cone units, pick -ups 
rewound. remagnetised and adjusted; transformers 

rewound, all 4/ -, post free.-Electrical Products, 
Willow St., Station Rd., Chingford, Essex. [1041 

TUITION. 
TYPEWRITING, correspondence ourses, technical 

literature, components and co sets, are all 
dealt with; write for complete deter complete index 
system, 1 /6. -Box 6888, c/o The ) Aweless World. 

[1053 

WANTED, 
ANTED, pair Telefunken 'phones, 

6884, c/o The Wireless World. 
new. -Box 

[1049 
50 Moving Coil, milliamp., O.P.M.3. Ferranti, Pye 

chokes; sell P625 Ferranti, 2,000, half price. -20, 
Brooklands Rd., Birmingham. [1023 

BUSINESSES & PROPERTY FOR SALE, 
TO BE LET, OR WANTED. 

ESTABLISHED Wireless School, as sound going con- 
cern, excellent reasons for disposal with proof, 

good income, large operative area; £475, or nearest 
offer; partnership suggestions possibly considered. -Box 
6796, c/o The Wireless World. [9994 

WIRELESS and Electrical Business, main road, 
Croydon, well established, low rent, must sell; 

bargain, £125, including stock. -Box 6887, c/o The 
Wireless World. [1052 

1BXCHANGE. 
RADIO Part Exchange. -Particulars of the first and 

largest service in existence will be forwarded upon 
request to The Secretary, Appleby's, Chapel St., Mary - 
lebone, London. [0339 

SITUATIONS VACANT. 
WIRELESS Operating; fees payable after appoint- 

ment; amateur Morse classes.- Manager, Wirel 
School, 21, Manor Gardens, London, N.7. 

Wireless 

WIRELESS Services. -The premier telegraph college 
in the British Isles (established 34 years) gives 

a sound training to all students, with assured post - 
tions on qualification; fees are not disguised under 
expensive board- residence scheme, but are payable by 
easy instalments, if desired. -Apply for Prospectus, 
Dept. " W.W.," The London Telegraph Training Col- 
lege, Ltd., Morse House, Earl's Court. S.W.S. [9877 

Ls 1,000 Per Year. -Men capable of earning this, read 
3r on. A.O., all mains. 8 -valve radio-gram with 
theatre M.O. speaker, extremely low price, reputable 
factory wants agents in A.O. districts whole or part 
time, car advantage, suocessful agente later qualify for 

position district sales manager.- ResponsfI le people only 
reply with details to " G," Box 5086, Woodwright, 
160, New Bond St., W.1. [1010 

JERSEY, 
Channel Islands.- Experienced radio engi- 

neer required, fare paid. -Fall particulars of ex- 
perience, references, salary required and photo of self 
to Bath St. Radio. [1042 

only accepted from firms we believe to be thoroughly reliable. 
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TO ADVERTISEMENTS. 

H. et B. 
SPECI]FIED FOR 

D.C. Foreign Listener's "Four." 
Tubular Valve Shield, .. .. .. .. 3 6 ea. Cylindrical Coil Shields 31. ea. Copper Screening Boxes torR.F. Chokes with 

anode tube 3/. ea, . Ditto without tube . . . . . . .. .. 2'e ea. Aluminium base plate 151 x11 in. 2/8 ea. 14' Hard Brasa 'trip far coil- ohenging 'witch I. x 8/32' . .. .. 8d. ea, 
IVrite for detailed lit of components. All coal. 

orders post free. 
Trade .Sappifed. 

H. & B. RADIO CO., 34, 36 & 38, BEAK STREET, REGENT ST., W.1. Ger. 2834. 

BOOKS on WIRELESS 
Write for complete list to 

ILIFFE & SONS LTD., 
Dorset House, Tudor St., London, E.C.4. 

THE WIRELESS WORLD JULY 23RD, It)30. 

--- SITUATIONS WANTED. 
DUBLIC School Man (26) Desires Situation in R,adio- 
tuture$1ecopeehehlef considerationn, 

technical administrative, 8 Frs' commercial experience; secured investment would be considered in established concern. -Box 6876, c/ The It'ireless World. [1015 
Vies Engineer Desires Change¡ 7 years' experience factory and test room, portables, mains receivers, rudio-gramophones and public address amplifiers; dis- engaged 29/7/30. -Box 687; c/o The Wireless World. 
SERVICE Engineer, extensive technical, 

[1016 
k7 knowledge everything wireless, requires 

practical, 
position, large firm mannfactprers,- Harris, 

progressive 
, art Marta- ban Rd., N.16. [1019 

YOUNG Man, 21, good education, knowledge of French, German, typewriting, first class P.M.G., 1927, 3 years' practical experience, seeks position. - Box 6886, c/o The Wireless World. _ - [1051 

BOOKS, INSTRUCTION. ETC. 
rrELEVISION -The complete authorised book on television (Baird Experimental) transmission and receiving Is now ready; order " Television To -day and To-morro* " (Moseley and Barton Chapple), 7/6 net.- Pitman's, Parker St., Kingaway, W.C.2. [9309 TEP by Step Wireless-A complete-course of In- struction for wireless engineers- send 1/- tor first 4 weeks. -Clifford Pressland. A.itt.1,E.E., Ramp - ton- on- Thames. [0195 
1y REE: Inventor's Guide on Patents-T. A. A. 253, !\\-1, !;nay's Inn Rd., London, W.C.i. (6373 

BONA FIDE TRADERS' GUIDE. 
Send for our comprehensive Illustrated List. 
QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS MFG. CO., LTD. (Dept. W,W -), 
BRANSTONE RD., BURTON -ON- TRENT. 

as 
Specified for the 
D.C. Foreign 

Listener's Four 
Polar " Volcon." .0001 mfd. 

Pular f analogue Free. 
WINGROVE& ROGERS Ltd. 
188 -9 Strand, London, W.C.2 

It would be 
FATAL 

to lose 
CONTROL 

Barbed wire- trenches -dug- outs -a field set and 
a thin strand of wire. 
The difference between control and lack of . control 
may spell life or death to an entire brigade. 
lt', a far cry from No Man's Land to the comforts 
of your home. 
Cut even in your radio set . . control plays a 
vital part and it has been the privilege 
of CENTRALAB to furnish the volume controls 
of millions of radio receivers. 
Is your radio -CENTRALAB equipped? 

Write for free Booklet. 
"Volume Controls,] 
Voltage Controls, 

their uses." 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox Street, London, W.I. ']'hone: MAYFAIR 0578 9. 

Continental Sales Office : 

27, QUAI DU COMMERCE, BRUSSELS, BELGIUM. i 

REALISTIC 
REPRODUCTION 

'This 
SIX -SIXTY 

CONE-SPEAKER 
ASSEMBLY 

True -to -life realism is a feature of a cone -speaker made 
with the SIX -SIXTY CONE- SPEAKER ASSEMBLY. 
Many well -known set manufacturers standardise it for 
its fine performance -you will get the same unspoiled 
reproduction in your cone -speaker if you use the SIX - 
SIXTY CONE -SPEAKER ASSEMBLY. Make your own cone- speaker in your own home but be sure to use the 
SIX -SIXTY CONE- SPEAKER ASSEMBLY. Price 15 

SII*5IIXÑ)/ 
CCNE-SIREAKE112 

SSEM113L.Y 
Made by the makers of the famous Sir-Sixty Valves 

Six -Sixty Radio Co. Ltd., Six -Sixty House. 1718 Rathbone Place, Oxford St.. W.1 l cicf-hon<: Museum 6116/7 

INDEX TO ADVERTISEMENTS. 
ldolph, Fredk. PAGE 

Appleby, E. Hetherington 9 Holzman, L. 
Baker's '' Belhurst '' Radio 

7 Hughes, F. A., & Co.. Ltd. 
Bayliss, William. Ltd. 7 Imperial Airways, Ltd. 
Burton, C. le. & H. 

Cover iii. Lyons. Claude, Ltd. 
Celeation, Ltd. . Cover i. Marconiphone Co., Ltd. 
Day. Will, Ltd. McMichael, I. Ltd 
Dubilier Condenser Co. (1925), Ltd. 2 Eastick, J. J., & Sons 7 
Electradix Radios 
Exide Batteries 
German Radio Exhibition 6 
H. and B. Radio 10 Heayberd, F. C., de Co. 

Mention of 'r The Wireless 

PACT. 
PAGE Supremos Specialities, Ltd. 9 

5 Telegraph Condenser Co,. Ltd. 
Cover ii. Telson Electric Co., Ltd. Cover i. Cover i. Thomas, Bertram Cover 

4 Transformer Repair Co. 7 
Tungsram Electric Lamp Works (Great 

6 Britain), Ltd. Cover i. Ultra Electric, Ltd. 
Vandervell, C. A., & Co., Ltd. 3 
Westinghouse Brake & Saxby Signal Co , 

Ltd. 
Weston Electrical Instrument Co., Ltd. 2 Wilkins & Wright, Ltd. 
Wingrove & Rogers, Ltd. 

M -L Magneto Synd., Ltd. 
Mollard Wireless Service Co., Ltd. .. Cover iv. 
Persene Mani. Co., Ltd. lo Pertrix, Ltd. i 
Radiogramophone Development Co. o Rich & Bundy, Ltd. 7 Rothernie] Corporation, Ltd. (Centralab) 10 
Six -Sixty Radio Co., Ltd. lo 
World," when writing to advertisers, will ensure prompt attention. A32 

10 
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JULY 23RD 1930. THE WIRELESS WORLD ADVERTISEMENTS. iii. 

BAYI.ISS 
Superior Quality Power Transformers 
and Chokes for the Mains from 35/- each 

-to Customers' Requirements. 

BAYLISS ROTARY CONVERTERS 

A.C. from D.G. 
ANY Input. 
ANY Output. 

Loads up to 
400 Watts. 

PRICE 

£12.10.0 
For Audio 
Amplifiers 

and General Purposes. 

Also Dynamos, 

Motor Generators, etc. 

for all purposes. 

WILLIAM BAYLISS LTD. 

Telephone : 

Mid. 1499. 

Contractors to the Admiralty, War Office, Colonial Governments, etc. 

Sheepcote Street 
BIRMINGHAM Telegrams : 

"Drawbench, B'ham." 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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IV. ADVERTISEMENTS. THE WIRELESS WORLD JULY 23RD, 1930. 

"l[t ounds g ood to me..." 

Critical you feel; you're waiting to hear the 
flaw -the flaw that never comes. Listening 
for the imperfection that isn't there. That's 
typical of the new `K' Speaker. Whether it 
be song, story or sonata, its performance 
awakes in you a new interest in radio. 
Have it in your own home -a thoroughbred 
that will talk, sing, and play to you. 

Mu! lard 
MASTER RADIO 

Advert. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C.2. Ar)e. 

Printed for the Publishers, ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.r. 
Colonial and Foreign Agents: 

UNITED Scares- -The International News Co., 191, Varick Street, New York. basYra -W. B. Smith k Son, 248. Bue Rivoli, Fade; Hachette et Cie, Rue Réaumur, Faris. 
Bion -W. B. 6mlt Boa. 78, Marche aux Herbes. Brussels. Dint -d. IL Wheeler Co., Bombay, Allahabad and Calcutta. 8ovmn Arica -t entrnl Rena Agency, Ltd. 

AVBTIALU- Oordou 8 Goteh, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasnumla). 
CANADA -The American News Co., Ltd.. Toronto, Winnipeg, Vancouver. Montreal, Ottawa. 8t. 7uiw. Halifax. Bamliton ; Gordon h Goteb, Ltd., Toronto: Imperial Neste Co.. 

'Toronto. Montreal. Wlnnloee. Vancouver. Victoria. New Ze.Uan-- Oerdon Ootcb. Ltd., Wellington, Auckland. Christchurch and Dunedin. www.americanradiohistory.com
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