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THE WIRELESS WORLD 
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., 

-: 

That fine 
old 

LolidoH 
landmark. . 

the Law Courts, has been standing 
since 1882 -for 48 years! It has stood the test 01 time and is likely to go on stand- ing it for a long, long 
time. T.C.C. Con densers too, have stood the test of time -and come through 
with flying colours. If you want your Set to be a success -you 
cannot disregard the condenser chosen by experts with such as- tonishing consistency. 
Ask for i'.t. C. -"the 
condenser in the green 
case " 'I he conden- 
ser with a guarantee! 

The condenser illustrated is 80o 
volt D.C. test. 
400 D C. working . . 8/6 

THE LAW COURTS 
ADVERT. OF THE TELEGRAPH 
CONDENSER Co. Ltd. N. ACTON W.3 Ç 

i 

JULY 30TH, i930. 

German Radio Exhibition Berlin 1930 in connection with the 
2z - {f /.K 

Talking 
Machine 
and Record 
Exhibition 

.00 \ 

Ci055e e°19 

14,11(t 

11 

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 

EDDYSTONE 

sole dfanufacfurerer 
STRATTON & CO., LTD., BROMSGROVE STREET, 

BIRMINGHAM. 

Mention of " The Wireless World," when writing to advertisers, 

SHORT WAVE APPARATUS 
INDUCTANCE ASSEMBLY 
This complete inductance unit for short wave reception consists of five inter- changeable colla with mounting stand. the range from 18 -00 metres being covered efficiently with a '00016 con- denser. The arrangement makes use of aerial, grid aad reaction colle ; the first named being variable to prevent blind tuning spots. Wound with wellepaoed turns, entirely open core and low lose banana type mounting pine. the short wave performance of the coils Is un- equalled. Full circuit details enclosed. Extra BBC cotlacan be supplied. 

PRICE 20/- WITH STAND. 
Bend for complete Usi 
(WI of retort craw 

apporalus- 
London Service Depot: 

WEBB'S RADIO ELECTRIC 
STORES. 

164, Charing Crau Rond, W.C.B. 

will ensure prompt attention. 
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1111111 

94, 

EVERYTHING .G, ELECTRICAL 
gonquarantcr 

Sold by all 
Wireless Dealers 

MADE ENTIRELY IN ENGLAND. 

REDUCED PRICES 
The following types of OSRAM VALVES are REDUCED IN PRICE 
as shown, the reductions becoming operative immediately. 

Osram 

TYPES OLD NEW 
PRICES PRICES 

H.L. 210 \ 
H. 210 
L. 210 
H.L. 410 
H. 410 
L. 410 
H.L. 610 
H. 610 
L. 610 / 

Osram P. 215 
P. 410 
P. 610 ,9 

1016 8/6 

1216 1016 

TYPES OLD NEW 
PRICES PRICES 

Osram P. 2 

P. 240 
P. 425 15- 13i E 

9, P. 625 
P. 625A 

Osram S. 215 

1) S.410 2216 201- 
S. 610 

Osram P.T. 2401 
,, P.T. 425 I 

25f- 226 
P.X. 4 

P.T. 625 } 30f- 2716 
Prices apply only in Great Britain and Northern Ireland 

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

91 Arlie t ;_e;nents for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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2 ADVERTISEMENTS. THE WIRELESS WORLD 

A Perfect 
Combination s 

The LEWCOS H.F. CHOKE and L.F. 
TRANSFORMER PROVIDE PERFECT RECEPTION. 

LEWCOS LS TRANSFORMER. -Treble notes respond admirably, while the bass notes are reproduced with an effect more nearly approaching the true musical tones than is possible with the majority of makes. A feature of the L.F. Transformer is the provision of a Centre- Tapping on the secondary winding which renders it adaptable for push -pull amplifica- tion. Scientific research, finest materials and sound workmanship make the I,.F. Transformer a worthy addition to the Lewcos range. 
LEWCOS H.F. C H O K E.- Tested 
values of the Lewcos H.F. Choke : Self - 
capacity-I.62 micro -microfarads (N.P.L. 
test). Natural Wavelength -5,200 metres 
(tested with Moullin voltmeter). These 
figures give assurance that there will be a 
minimum amount of H.F. Leakage through 
self-capacity. while the position of the ter- 
minals, one at the top of the coil and the 
other at the base, is arranged so as to 
eliminate the risk of additional self- capacity 
in the wiring of the receiver. 

JULY 30TH, 1930. 

LEWCOS H.P. 
CHOKE 

40 -2000 metres. 
Price 7/! 

GIAMINEETEREGO 
Coloured Connecting wire 

in to ft. coins. 
Price 6d. per coil. 

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LTD., 
Church Road, Layton, London, E.10. 

Stocks held at the following Branches : Belfast, Dublin, Leeds, Cardiff, Glasgow, Liverpool, Manchester, Newcastle, London 

WESTINGHOUSE RECTIFIERS 
FOR HIGH TENSION BATTERY ELIMINATORS AND CHARGERS 

200 volts 
100 m.a. 

Type H.T t 
75/- 

150 volts 
50 m.s. 

Type H.T.4 
37/6 

The MI-Metal Way, 1930 " 
32 pages of valuable eliminator 
information, with circuits, etc. All 
users of A.C. Supplies should 
have one. 
Send your name and address and a 
2d. stamp to :- 

The Westinghouse Brake & Saxby Signal 
Co. Ltd., 

62, York Road, London, N.1. 

__:17D 

120 volts 
20 m.a. 

Type H.T.3 
21/- 

WESTINGHOUSE 
METAL RECTIFIERS 
are unquestionably the most convenient and 
reliable means of rectification yet devised. 
The circuits are simple, and the rectifiers have 
nothing to wear out and do not require 
periodical replacement. That is why they are 
now being used in such large numbers by the 
leading manufacturers. 

Mc Htion of " The !fireless World," when writing to advertisers, will ensure prompt attention A_ 
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JULY 30TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3 

MlNNO 

ijtt4I1JJ(1; 
III 

, -:il: ÌI'. 
44E1 !n _.` 

OLD PRICE. NEW PRICE. 

GENERAL PURPOSE VALVES 

8/6 

2v. 4v. 6v. 

PM.1A PM.3A PM.5B 
PM.1HF PM.3 PM.5D 

PM.1LF PM.4DX PM.5}{ 

PM.2DX PM.6D 

I 

10/6 

POWER VALVES 
2v. 4v. 6v. 

PM.2 PM.4 PM.6 12/6 10 /6 
SUPER POWER VALVES 

2v. 4v. 6v. 

PM.252 PM.254 PM.2561 

PM.256A J 
13/6 

SCREENED GRID VALVES 
2v. 4v. Cv. 

PM.12 PM.14 PM.16 22;'6 20/- 
PENTONES 

2v. 4v. 6v. 

PM:22 PM.24 PM.26 25/- 22/6 
PM.24A 30/- 27/6 
PM.24B 35/- 30/- 

A.C. DIRECTLY HEATED VALVES 

AC.104 AC.064 17/6 16/- 
SPECIAL VALVES 

PM.13 PM.25 AC.084 25/- 22/6 
Advt. of The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, W.C2. 

A3 Advertisements for The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 

Mullard 
THE MASTBIZVALVE 
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RADIO DATA CF ARTS 
A SERIES OF ABACS 

providing most of the essential Data required in Receiver Design. 
By R. T. BEATTY, M.A., B.E., D.Sc. 

Reprinted from "The Wireless World." 
" Radio Data Charts " provide designers of wireless apparatus with a ready and convenient means of solving problems without having recourse to complicated formulen and mathematics. 

By the use of the charts it is' possible to tackle all the more familiar problems in radio receiver design ; such as, for example, finding the relationship between inductance capacity and frequency, and working out the design of high frequency transformers. All keen amateurs will appreciate this helpful book. 
Price 4'6 net. By post 4'10. 

(39 CHARTS and more than 5o Diagrams.) 
From all leading booksellers or direct from the Publishers. 
Published from the Offices of " THE WIRELESS WORLD." 

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

1V 
.NV .9 3 

XXXX::X1{XX}X}}XX)XXXXXGXXXXX{XXXX ß{C{C?XXXXXXXCXX}XXXXXXXXXX{X{çyXXXXXXX 
X XXX 

X 

W I R E L E S S 

DIRECTION 
FINDING 

and DIRECTIONAL 
RECEPTION 

(1927) 
By R. KEEN, B.Eng. (Hoae. ) . 

Second Edition : Revised and Enlarged. 

THIS volume deals with the principle, 
of the subject and the constructional 

details of direction- finding installations, 
and includes some information concerning 
aircraft installation. It describes the 
principles of Direction and Position 
Finding in this country in such a way that 
the subject may be grasped easily by 
engineers tackling this field of wireless 
work tor the first time. Numerous 
photographs and diagrams are included. 

Price 21/- net. By post 21/9 
From kading booksellers or 
direct from the Publishers: 

1LIFFE & SONS LIMITED, Uorser House, Tudor Street, Le/Woo, E.C.4. 

u.w ñY 

DICTIONARY 
of WIRELESS 

TECHNICAL 
TERMS 

.W . 48 

(1926) 

Compiled by S. O. PEARSON, B.Sc., A.M.I.E.E. 
and issued in conjunction wick 
"THE WIRELESS WORLD." 

This volume contains definitions of 
terms and expressions commonly 
used in wireless telephony and 
telegraphy and is intended to serve 
as a guide to all those interested 
in wireless who come across, from 
time to time, unfamiliar words in 
their reading. In such cases the 
DICTIONARY OF WIRELESS 
TECHNICAL TERMS proves of 
very great use and value. It is well 
illustrated, and cross- referenced to 
enable the required information to 
be rapidly obtained. 

Price 2'. net. By Post 2'2 
From leading booksellers or from the Publishers: 

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

.1lrntron of " The Wireless 1f'orl,l," when writing to advertisers. will ensure Prompt attention. A4 
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JULY 30TH, z930. THE WIRELESS WORLD ADVERTISEMENTS. y 

THE WORLD'S FINEST VALVES 
REDUCED IN PRICE 

The 
amazing 

RADIO VALVES 
V .65 V 

NEW OLD 
PRICE PRICE 

11.210 
HL.210 
L.210 
H.607 
HL.607 
P.220 
P.240 
P.425 
P.625Á 
P.625B 
P.650 
SG.215 
PEN.230 
PEN.425) 
AC /PEN. 

8/6 

1016 

13/6 

18 /- 
20/- 
22/6 
27/6 

10 /6 

12/6 

15 /- 

201- 
22/6 

25J- 

30/. 

THE EDISON SWAN ELECTRIC CO:, LTD. 
Incorporating the Wiring Supplies, Lighting Engineering, Refriger- 
ation and Radio Business of The British Thomson- Houston Co., Ltd. 

Radio Division : 
la Newman Street, Oxford Street, W.1 

Showrooms in all the Principal Towns 

EDISWAN 
Advertisements for " The Wireless World " are only. accepted from firms we believe to be thoroughly reliable. 
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JULY 30TH, 1930. 

"Britain's leading Valves 

at lower Prices !" 

Viev?'2xd'44 

As from July 18th the undermentioned reductions in the ret ailprices of certain types of Marconi Valves were brought into effect. 
11210 HL210 L210 H410 

TYPE 
!IL 410 L410 H610 HL610 L610 

OLD PRICE NEW PRICE 10/6 816 P 215 P 410 P 610 ... P 2 P 240 P 425 P 625 P 625a 
... ... "' S 215 S 410 S 610 "' 1S/6 

PX 4 PT 240 Pf 425 
PT 625 

22/6 
22 A ... 

. ... 30/. 27 WHEN BUYING VALVES.- 
REMEMBER! 

Marconi Valves are used by The B.B.C., Imperial 
Airways, Empire Communications, Metropolitan Police, Passenger Liners, in fact in almost 
every important British Service. Remember this when you buy Marconi Valves, you buy British and 
undoubtedly buy the best. 

hiarconi Valves 
Buy the valves the Experts use! 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A6 
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that they would not be infringing patents. 
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ULY, 3OTH, 1930. VOL. XXVII. No. 5. 

the satisfaction of the public would be any the greater? 
The B.B.C. has ample funds available for the com- 
pilation of the programme matter, and we doubt very 
much whether what various sections of the public choose 
to describe as the " poor quality of the programmes " 
is in any measure due to lack of funds. The B.B.C. 
is in a position to gather around it better talent, 
and more of it, than the organisers of any independent 
sponsored programme could hope to find, and the 
absence of outstanding artistes from microphone pro- 
grammes is far more often due to contracts which pre- 
vent them from broadcasting than to lack of sufficient 
funds with which to remunerate them for their services. 

BROADCAST PROPAGANDA. 

READER, Mr. Bertram Munn, who contributes 
to our Correspondence columns in this issue, has 

a good deal to say on the subject of advertising 
through the microphone, and he makes it quite clear 
that he is a strong supporter of the sponsored programme, 
not presumably because he likes adyertising thrust upon 
him, but because he wants better programmes. His 
view is briefly summed up in the final sentence pf his 
letter : " What is an occasional jar from an advertise- 
ment compared with the present chronic irritation caused 
by mediocre programmes ?" 

If one could see that by permitting advertising in 
broadcasting we should at once effect a cure for all the 
shortcomings for which our present programmes are 
blamed, then we think that the idea of advertising by 
the microphone and sponsored programmes would 
deserve closer investigation. But what guarantee have 
we that, even if we were to hand over broadcasting so 
that every programme became a sponsored programme, 

A7 

Where Advertising may be Justified. 
If we make any exception in the matter of adver- 

tising by the microphone, then let us see to it that it 
is put to a useful purpose. The B.B.C.'s service does 
not require to be subsidised by revenue from adver- 
tising. Those who very wisely established the con- 
stitution and organisation of our broadcasting service 
in the first place made provision for meeting the cost 
of broadcasting out of licences, and their intention at 
the time was to preclude the necessity for the service 
to have to look elsewhere for funds. But if we review 
the position with regard to a short -wave Empire Broad- 
casting Service we may then find that the situation is 
different : for funds are not yet available for the ser- 
vice, nor is there any simple machinery possible which 
would ensure collection of the necessary revenue from 
those who will make use of the service. We are there- 
fore prompted to think that advertising in some suitable 
form may not only solve the problem of meeting the 
cost of an Empire Broadcasting Service, but may, at 
the same time, serve a very useful purpose in stimulating 
Empire trade. We have previously put forward this 
suggestion when discussing the question of funds for 5SW 
in our issue of November 6th, 1929. On that occasion 
we made the proposal that the Empire Marketing Board 
might be considered as an authority on whom the task 
of financing the short -wave service might be imposed. 
This authority, we explained, has as its object the 
development of trade within the Empire, and we con- 
tended that there could be no objection to the Empire 
Broadcasting Service being utilised to help in such an 
object as the stimulation of inter- Empire commerce. 
We expressed the view then, which we still maintain 
to -day, that no one would quibble at the Empire Broad- 
casting Service being put to such a use as this, par- 
ticularly when by -this means the problem of funds for 
programmes and stations might be solved. 
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USIKtIM 
E C IFVE 

By 

R. P. G. DENMAN, 
A.M.1.E.E., 

and 

A. S. BRERETON, 
M.A. 

War@hoo 
Wogll JULY 30th, 1930. 

IIT is now five years since one of the authors first proposed the erection at the Science Museum, South Kensington, of a broadcast receiver which by reason of careful design and strict maintenance might come to be regarded as a standard of reference from the point of view of fidelity in reproduction. The power and size chosen for this purely local- station receiver contrasted rather strikingly with the battery- driven sets then in common use, but the fact that, thanks to the development of mains equipment, there are now quite a number of commercially manufactured sets having a distortionless output of like magnitude should dispose of any suggestion that the power was excessive. It was, indeed, entirely insufficient 
to secure that ideal condition 
which. the authors have kept be- 

' fore them in designing the receiver 
which is presently to be described. 
This is that no link in the chain 
between aerial and loud speaker 
shall be allowed to become over- 
loaded until the intensity of the 
sound reaching the listener is 
greater than it would be if he 
were hearing the original per- 
formance. 

Usually in receivers it is neces- 
sary to restrict the volume to some lower level at which the last stage (or perhaps the penultimate stage) is just not overloaded, but by assigning conservative engineering values throughout the set it is possible (though with some difficulty) to shift the onus of responsibility for overloading on to even the largest loud speaker that may be connected to it. This, in the present case, is a moving -coil unit with a 27ft. logarithmic horn having a lower cut -off frequency of 

Details of an Equipment 
Designed for Purposes of 

General Reference 

32 cycles per second,' designed for use with a 555W unit and a special equaliser arrangement. 
. The first step in the design of the new receiver was to settle the output power, and this was ultimately fixed at 40 watts. Since the safe power -handling capacity of the 555W unit is about 13 watts this might be thought excessive, but efficiency is a secondary con- sideration in the design of a large output transformer which is to have a good frequency characteristic, and subsequent tests have shown that only about io watts are actually transferred to the horn unit. Assuming that the efficiency of this unit is 25 per cent., the maximum acoustic output is about 2.5 watts, equivalent 

(since an average singer develops 
a peak power of 15 milliwatts) 
to a mixed choir of 15o voices. 

Some difficulty was experienced 
in obtaining output valves and 
suitable rectifiers for 40 watts. 
The valves chosen for the output 
stage are at present only manu- 
factured in the United States, but 
it is understood that they will 

soon be made in this country by 
the B.T.H. Company. They call 
for an anode potential of 1,000 
volts and a grid swing of ± 15o volts, under which conditions they are capable of giving an output of 20 watts with 5 per cent. harmonic 

distortion. 

W ITH the praiseworthy object of demon - strating the possibilities of high- quality broadcast reproduction, the National Science Museum authorities installed, in the autumn 
of 1925, a receiver representing the most advanced design of its time. This is about 
to be replaced by a more up -to -date set, in 
which push pull power grid detection replaces 
a diode rectifier. To preserve the side -bands of 
Me modulated transmission the single H.F. 
stage contains filter circuits giving a fiat- topped resonance curve, whilst fidelity of reproduction 
in the L.F. amplifier is maintained by the use 

of a paraphase amplifier. 

The design of a penultimate stage which will deliver the required grid swing to these valves is evidently a matter requiring some care, and as no indirectly heated 
cathode valves now made will accomplish this without 

1 See The Wireless World, July 31st, 1929, p. 97. 

n8 
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MOM Mss= R11001er. - 
thernselves becoming overloaded it has 
been neccs ary to employ filament - 
heated valves (I,.S.5) at a high anode 
voltage. 

After some further consideration of 
the low-frequency amplification stages 
the authors decided to adopt the valu- 
able " Paraphase" scheme of connec- 
tion patented by Mr. R. E. H. 
Carpenter.' 

The Paraphase Amplifier. 
In this two separate amplifying 

t bains are used, the input to the second 
hain being derived from the first anode 

f ircuit of the main chain. This vir- 
tually produces a 113o-deg. phase 
difference between opposite anodes and 
grids throughout the amplifier, so that 
if the valves are well matched and the 
proper adjustments made, certain unwanted additions 
to' the original signal, e.g., hum components and second 
harmonics originating within the amplifier, give rise to 
opposing E.M.F.s in the two chains and are auto- 
matically cancelled in the output transformer ; while 
the signal voltage proper, which' is applied in opposite 
phase to each chain, produces an additive effect. 
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APPLIED VOLTS R.M.S. 

pi``. 1. -DR l'R4TOR CIIARACTRRISTIC. Nullard 164 V. 
Rsfernat anode resistance 6,000 ohms: Anode voltage 278; 

Steady anode current 16 mA. 

s British Patent Specification No. 323$33. See also F. Aughtie, 
« Puait -pull AnplMcation." Xrperisttnfal ITireleae nad II-ireleM 
10rí *.... June, 1929. p. 307. 

A 

2. -Push -pull detection with Campbell low -pass filter. 

A receiver so connected combines the advantages of 
phase -opposition working (push -pull) with those of 
resistance -coupling. As regards the former, a pair of 
output valves connected in push -pull will deliver about 
twice as much power to a loud speaker (for the same 
amount of harmonic distortion) as will the same two 
valves connected in parallel, provided that they are 
well matched. As regards the latter, comparative tests 
carried out by the British Broadcasting Corporation 
with resistance -capacity and transformer -coupled ampli- 
fiers having identical frequency- response characteristics 
leave no doubt whatever that audible distortion can 
be produced by one or more transformers,' and there 
is definite evidence that a marked improvement in 
quality will be observed when means have been found 
to preserve, throughout the broadcast system, a constant 
value for the expression 

do 

d' 
where a is the phase angle of any modulation com- 

ponent of frequency ° - -' 
2r 

Push pull Power Grid Detection. 
Before the design of the low -frequency amplifier could 

be proceeded with it was necessary to settle the prob- 
lems of the detector stage. The advanaages of anode - 
bend " Power " detection had been pointed out by 
several writers, but in the course of their experiments 
the authors failed to discover any indirectly heated 
valve which was satisfactory for anode -bend detection, 
and it seemed clear to them that such detectors could 

s In the B.B.C. tests various amplifiers having identical steady - 
state characteristics were included between a microphone and a loud 
speaker, and the quality compared on noise, speech, piano and 
xylophone. The paraphase amplifier was unquestionably the best. 
A straightforward resistance- capacity amplifier without iron, except 
in the output components. came second. The least satisfactory 
arrangement was a resistance -capacity push -pull amplifier with in- 
put and output transformers, these latter being choke- apacity 
coupled. It 14 to be noted that this last arrangement is (at present) 
standard in the B.B.C. control moms. 
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Science Museum Receiver. - 
not be regarded as distortionless for heavily modulated 
signals. They accordingly began to investigate the 
possibilities of the indirectly heated valve as a grid 
detector, and were immediately rewarded with such 
curves as that shown in Fig. I.4 

Next, two grid detectors with push -pull input and 
parallel output connections were tried, the method of 
connection being that shown in Fig. 2. This arrange- 
ment removed the greater part of the high -frequency 
signal component from the anode circuit, and freed the 
high -frequency stage from the load which would other- 
wise be thrown back to it by virtue of the detector 
inter -electrode capacity. As an additional precaution 
a Campbell low -pass filter was included in the detector 
anode circuit to take care of any residual high- frequency 
component caused by an imperfect balance between 
the detector valves. 

At this stage the authors encountered the work of 
Mr. W. Greenwood, of the B.B.C., who had noted 
another very interesting point, viz., 'that with this 

JULY 30th, 1930. 

Mr. Greenwood has published a full description of the push -pull method of grid detection, 6 and it is 
therefore unnecessary to say more of it here, except that it merits wide adoption. 

The simplified diagram of connections is given in 
Fig. 3. Two separate pre -set H.F. stages are used, 
so that either the National or the London Regional 
Programme may be readily chosen. In each case the 
aerial , tuning circuit is intentionally damped, and 
advantage is taken of the properties of tuned circuits 
to secure a flat -topped response curve. 

Separate (de- coupled) grid -bias arrangements are pro- 
vided for each valve by means of a variable resistance 
inserted between each cathode and the negative H.T. 
lead. 

An Interesting Clock Switch. 
The figures given in the diagram of Fig. 3 illus- 

trate the method adopted in designing the intermediate 
stages. The external anode resistances are between three 
and four times the internal valve resistances, and the 
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method of connection the grid condensers are not neces- 
sary. Their removal makes it possible to increase the 
resistance of the grid leaks, and therefore the efficiency, 
without detriment to the frequency- characteristic.' 

These curves, which were obtained with Mullard 104V valves, 
were shown to Mr. A. L. M. Sowerby, who subsequently obtained 
similar results with Marconi valves. See also W. T. Cocking, 
" Power Grid Detection," The Wireless World, May 7th, 1930, in 
which this method of detection is described. 

The circuit. shown in Fig. 2 will only work without the two grid 
condensers if the coil centre tappings are removed. 

volume control, valves, anode voltages and bias values 
are so chosen that a modulation of ioo per cent. cannot 
overload the last stage. Previous stages are worked at 
a maximum input 5o per cent. less than their voltage 
handling capacity. 

No batteries are used. Alternating current at 23o 
volts, 5o cycles, is taken in and supplied to trans- 
formers through a specially designed clock- switch which 

See World Radio, April 4th, 1930, p. 535, and subsequent 
issues. 
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Science Museum Receiver. - 
gives time for the filaments to heat up before the high - 
tension voltages are applied. The early stages of the 
set are snpplied with current at 48o volts through an 
ordinary two -wave rectifier and smoothing circuits. 
For the final stages a pair of hot -cathode mercury recti- 

99 

fiers are used, the transformer being wound to give 
1,200 R.M.S. volts. Metal rectifiers are used for the 
detector heaters and for the low -voltage winding of the 
large horn loud speaker, a special equaliser for which 
was worked out and presented to the Museum by 
Standard Telephones and Cables, Ltd. 

(To be continued.) 

External and Internal views of the H.F. 
unit. The vertical screen and shielded 

leads can be seen. 

14- megacycle Waveband. 
News from Ceylon states that reception 

conditions on 21 metres were very patchy 
during the week ending Jgne 28th. 
Great Britain came through only at in- 
tervals and fading was much in evidence. 
Among the stations heard were GSWT, 
G6VP, G2OL, and G2NM. 

000o 
British Arctic Air Route Expedition. 

The Expedition bound for Greenland 
in Shackleton's historic ship '" Quest," 
which sailed front London on July 6th, 
expects to set up base camps about the 
middle of August, one on the south- 
eastern coast of Greenland and the other 

_ 150 miles inland. The call -sign of the 
Expedition is GKN, and the wireless 
operator has arranged a regular schedule 
with G2CW, of Bath, nightly at 22.00 
B.S.T. 

The object in view is to establish an 
all- British air route across the Arctic 
regions to Canada, and the equipment 
includes aeroplanes, fast motor boats and 
sledges. From the central base exploring 
parties in dog sledges will journey north- 

- ward, southward, and to the coast. 
The meteorological section of the Ex- 

pedition intends to remain at the main 
base for a whole year, this being the 
first time that an Expedition has spent 

A II - 

TRANSMITTERS' NOTES. 

a winter at such a high altitude in the 
Arctic. According to news lately received 
the party has reached the Faroe Islands, 
where dog teams are being 'embai ked. 

0000 
Transmissions from Bangalore. 

Dr. H. E. Watson (VU2BF), of the 
Indian Institute of Science, Bangalore, 
transmits on Sundays at 12.30 and 9.30 
p.m. Indian Time (05.30 and 14.30 B.S.T.) 
on 75 metres. Before starting his tele- 
phony he sends I.C.W. for five minutes 
to enable listeners_ to tune in. He will 
welcome reports. 

00oo 
Picking up the " Southern Cross." 

Mr. H. B. Old was indefatigable in 
picking up messages frbm the " Southern 
Cross " during the monoplane's recent 
flight across the Atlantic. For over 30 
hours he remained at the short -wave re- 
ceiver in his station G2VQ, at Mapper - 
ley, Nottingham, taking down messages 
transmitted by Mr. Stannage, the wire- 
less operator, some of which were com- 
munications to his parents living near 

Melton Mowbray, who, on the arrival of 
the " Southern Cross " in New York, 
were able to listen, at G2VQ, to their son 
speaking over the microphone after ltytd 
ing. 

O O O 0 

International Short -wave Radio League. 
A society of short -wave listeners has 

recently been formed in U.S.A. " to 
create international friendship through 
the short -wave medium and to bring the 
short -wave listeners, clubs and experi- 
menters, in all corners of the globe, into 
one big family." 

The official organ of the Society, " The 
Short -Wave Searcher's Guide," is to be 
issued quarterly, beginning next Sep- 
tember, while supplements containing the 
latest changes of wavelengths, new calls, 
etc., will from time to time be issued to 
members. The annual subscription is 
$1.75, and full particulars may be ob- 
tained from the Hon. Secretary, Mr. 
Clifford Daly, Jamaica Plain, Boston 30, 
Mass. 

0000 
New Call -signs and Changes of Address. 
GBNZ L. E. Newnham, 18, Baffin Rd., Copnee, 

Portsmouth. (Change of address. 
2AAL F. L. Postlethwaite, 41, Kinfauns Rd., Good. 

mayen, Ilford, Essex. 
2AC$ V. A. Sims, 29, Rochford Ave., Westclif . 

on-Sea. 
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Measuring the Load Imposed by the Power Grid Detector. 
By W. T. COCKING. 

the phase of the fed -back voltage, which is governed by the nature of the anode circuit load impedance. 
With an inductive load impedance the feed -back is in phase with the applied H.F. voltages, and regeneration 

occurs ; and, under suitable conditions, oscillation. The usual load impedance in the anode of a detector, how- ever, is capacitative, and the feed -back is then out of phase with the applied voltages, and anti- regeneration 
occurs, with damping of the input circuit. The magni- tude of the feed -back is governed by the high- frequency 
amplification of the valve, and by the capacity of the condenser formed by the valve electrodes. This accounts 
for the fact that, other things being equal, feed -back is smaller with an anode bend detector than with a grid 

detector ; for in the former 
case the anode A.C. resist- 
ance is of necessity much 
higher, with a consequent 
lower H.F. , amplification. 

Now the effects of this 
feed -back are most easily 
expressed as an alteration in 
the effective H.F. resistance 
of the tuned circuit. Just as 
the effects of reaction are 
expressed as a reduction in 
the H.F. resistance, so may 
the effects of anti-phase feed- 
back be expressed as an in- crease in this resistance. It must not be forgotten, how- ever, that a tuned circuit, the resistance of which is thus 

artificially altered, may not always behave in exactly 
the same manner as a circuit which has as a natural constant the same value of resistance. 

In order to determine the magnitude of the losses 
likely to be experienced in practice with power grid 
detection, the writer carried out a series of measurements 
on the Mazda AC/ HL valve. The circuit used is shown 
in Fig. r ; a valve 'voltmeter was connected across the 
tuned input circuit to measure the H.F. voltage applied 
to the detector, while a milliammeter in the detector 
anode circuit recorded the change of anode current due 
to rectification. A o.000t mfd. grid condenser with a 
o. 15 megohm leak were used, and the steady no- signal 
anode current through a 20,000 ohms anode resistance 
was kept constant at 8.5 mA. A low- frequency amplifier 
was added to give an audible check on results. In 

1 has recently been shown in these pages that the 
power grid detector ' has characteristics more linear 
than those of any other rectifier, with the exception 

of the diode. As it is also the most sensitive method of detection, it is the most suitable for general use in high - 
quality receivers. In common with all grid detectors, 
however, it imposes a considerable damping upon its 
tuned input circuit, and it becomes of importance to 
determine the magnitude of this damping under ordinary 
conditions, and to find means for its reduction. 

A tuned circuit is affected in two ways by the grid 
detector. In the first place, the internal grid A.C. resist- 
ance of the valve is in parallel with the circuit, thus 
increasing the effective H.F. resistance and reducing the 
efficiency. A more serious 
cause of damping, however, 
is the effect of the anode cir- 
cuit of the valve upon the 
grid circuit. It is not always 
realised that the normal con- 
stants of the tuned grid cir- 
cuit may be profoundly 
modified by the nature of 
the anode circuit load im- 
pedance. It has been shown 
by W. I. G. Page 2 and 
W. B. Medlam 3 that the 
anode bend detector damps 
its input circuit because of 
the grid -anode inter -electrode capacity of- the valve, and 
this is also true of the grid detector. 

High- frequency currents appear in the anode circuit 
of the detector, and flow through the anode circuit H.F. 
load impedance, which is usually the by -pass condenser. 
The reactance of this condenser is usually sufficiently 
high to allow an appreciable voltage to be developed 
across it. This voltage causes a current to flow through 
the grid -anode inter -electrode capacity of the valve, and 
a voltage to appear at the grid. Now the magnitude of 
this voltage depends upon the valve constants, including 
the grid -anode capacity, and upon the value of the 
anode circuit load impedance ; but its effect depends upon 

SINCE its first description a few weeks ago the Power 
Grid Detector has become very popular, The benefits 

of distortionless output and high sensitivity have been well 
appreciated, but the loading of the preceding tuned circuit is _ 

a disadvantage. In this article, as a result of actual 
measurement, the interesting conclusion is reached that the 
damping due to grid current is almost negligible, whereas 
that due to the reverse reaction brought about by the anode - 
grid capacity of the valve is of large magnitude. Various 
methods of combating the ill-effects of this form of loading 

are described. 

' "Power Grid Detection." The Wireless World, May 7th, 1930. 
2 "The Valve as an Anode Detector." The Wireless World, 

March 13th and March 27th. 1929. 
' "Improving Detector Efficiency." The Wireless World, May 

22nd. 1929. 
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Detector Damping. - 
taking the curves the coupling to the source of H.F. 
current was kept constant, and the H.F. grid voltage 
and anode current change were noted forr different values 
of the by -pass capacity C. It was found that with a 
large H.F. input misleading results were obtained, owing 
to the detector becoming overloaded. An average value, 
therefore, was chosen for the input, as most nearly repre- 
senting practical conditions. . 

The results are shown in the curves of Fig. 2, in which 
curve A shows the variation in H.F. input R.K.S. 
voltage, and curve B the variation in detector_ anode 
current change, for various values of by -pass capacity. 
It will be noted that the larger the capacity of the con- 
denser the greater is the input voltage, indicating lower 
damping of the tuned circuit, due to smaller feed -back. 
The curve for anode current change is almost parallel 

1- H T 

o -10mA. 

0 0 
VALVE 

VOLTMETER 

o 
TO L.F. 

AMPLIFIER 

0 
4 V. A.C. 

O 

Fig. 1. -The circuit used for the experiments in connection 
with the calculation of the input load imposed by the power 

grid detector.. 

with that for input volts, which shows that the rectifica- 
tion efficiency is almost constant. With capacities higher 
than about o. 002 mfd., however, the change of anode 
current is not quite proportional to the input, as the 
detector is slightly overloaded with the larger input given 
by this value of capacity. 

Although these curves show the reduction of input due 
to feed -back, they do not show the apparent increase of 
H.F. resistance of the tuned circuit. In order to obtain 
figures for this, the H.F. resistance of the coil, including 
the damping due to the valve voltmeter and the AC/ HL 
valve base and holder, was measured and found to be 
about 25 ohms at 25o metres. The grid A.C. resistance 
of the valve was then determined by connecting a 1 mfd. 
condenser between the anode and cathode to reduce 
feed -back to a negligible amount, and re- measuring the 
tuned circuit resistance. The coil H'.F. resistance was 
then found to be some 36 ohms, showing that the grid 
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Fig. 2. -In curve A the variation in H.F. input voltage with 
change of by -pass capacity is shown. Curve B shows the 
variation in anode current change with change of by -pass 

capacity. 

A.C. resistance was about 200,000 ohms ; a much better 
figure than was anticipated from an inspection of the 
valve characteristics. 

The Effect of a Larger By -pass Condenser. 
The effective series resistance added to the tuned 

circuit by feed -back alone could then be calculated, and 
this is given in curve A, of Fig. 3, while curve B shows 
the total series resistance of the circuit., It will be seen 
that the resistance added by anti-phase feed -back is very 
serious when a small capacity by-pass-condenser is used. 
With a o.0002 mfd. condenser, the resistance added by 
feed -back alone is 127 ohms, while even a o.00i mfd. 
condenser introduces some 40 ohms resistance into the 
circuit. If the anode resistance be 20,000 ohms or less, 
however, it is quite permissible to use a larger by -pass 

3 4 5 0'001 2 3 4 5 

CAPACITY SIN MICROFARADS 

Fig. 3. -The increase of circuit resistance due to feed -back 
alone is given in curve A, while curve B shows the total 

series resistance of circuit including all valva damping. 
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Detector Damping. - 
capacity than this ; and a 0.002 mfd. condenser, which 
adds only 25 ohms resistance to the grid circuit, is quite 
satisfactory from the point of view of quality. 

The same results are shown in Fig. 4, but they are 
expressed as an equivalent resistance connected in 
parallel with the tuned circuit, as this is more convenient 
when designing a high- frequency amplifier. Curve A 
shows the losses introduced by feed -back alone, while 
curve B indicates the total losses due to the detector. 

It is obvious that the most effective method of 
eliminating this damping would be the elimination of 
the feed -back itself ; and the best method of doing this 
would undoubtedly be the use of a screen -grid valve. 
Unfortunately, however, the ordinary screen -grid valves 
have unsuitable characteristics ; and, pending the de - 

velopment of an entirely new type of valve, we must 
look for improvement in other directions. Two methods 
exist, and these were explained in some detail in the 
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Fig. 4.- Equivalent shunt resistance due to feed-back alone (curve A) and equivalent shunt resistance due to all .detector 
losses (curve B). 

two articles on anode -bend detection already referred 
to- neutralising, and the use of a series resonant out- 
put circuit. The former has the disadvantage of a 
coil tapped at its centre -a point which may not coincide 
with the optimum tapping for reduction of loading. 
The alternative is to connect a series resonant circuit in 
place of the usual by -pass condenser ; but this has the 
disadvantage of adding another tuning control to the 
set, and a control which adds to the selectivity only in 
so far as it reduces damping. 

In practice, the most satisfactory method of reducing 
damping is to connect the grid 'lead of the detector, 
not to the top of the tuned circuit in the usual manner, 
but to a tapping on the coil. The exact position of the 
tapping can easily be found by experiment, but a posi- 
tion such that two- thirds of the coil is included in the 
grid circuit is usually satisfactory. 

The damping, however, is not as serious in practice 
. as would appear from an inspection of the curves illus- 
trating this article. The numerous stray reactions 
always present in an H.F. amplifier reduce the damp- 
ing to a considerable extent. In any case, the selectivity 

"7701E5174 - 
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can be made considerably higher than that with an 
anode -bend detector by the simple process of adding an 
extra tuned circuit, preferably in the form- of a band- 
pass filter. Where H.F. -amplification is not used, the 
damping is of little importance, since its effects can be 
entirely removed by the application of reaction ; and 
where this is considered undesirable, an extra tuned 
circuit is again indicated. It is thought that the better 
quality and the higher sensitivity of the power -grid 
detector are well worth a small sacrifice in selectivity, 
when this last cati so easily be made up by the addition 
of one extra tuning coil and condenser. 

0 O O 0 

A FIRST ELECTRICAL THEORY FOR SCHOOLS.' 
By H. W. HECKSTALL =SMITH. 

This is a school text -book which leaves with the reader two 
vivid and all too rare impressions. One is that the author is 
interested in teaching not only the elements of electricity and 
magnetism, but also the elements of the right way to think 
scientifically ; the other is that he dares to think it no crime to 
learn and smile at the same time. This does not mean that he 
wastes time lecturing on " The Correct Attitude . towards 
Science " or making jokes. The fact that in the compass of less 
than 290 pages he starts from scratch (or, rather, our old friend 
Gilbert rubbing his familiar piece of amber) and ends with the 
equation for calculating the frequency of an X -Ray, shows pretty 
clearly that no time or space is frittered away. And in those 
comparatively few pages he seems to neglect nothing that de -. 
serves attention; the merry but short life of the average H.T. 
accumulator when charged at three amperes at the local garage 
is dealt with; even the possibility of the earth's magnetism 
being due to electron- currents in the upper atmosphere is dis- 
cussed, and the reflection of wireless waves from the Heaviside 
layer -but is not 20 miles rather low, even for the lowest layer ? 

Indeed-, the reviewer was Ieft with the uncomfortable feeling 
that he himself must have wasted time at school 'to an appalling 
extent when he realised that in the 334 pages which comprise 
the book, with its introduction, appendices and sets of questions, 
and which give the impression (no doubt erroneous) that they 
would easily be mastered in a month or two, the author covers all 
the material needed for the electrical questions in the entrance 
examinations to Universities, the First M.B., and (for candidates 
not taking higher mathematics), in Schedule A of the Army 
Examination; or, as he says, goes " probably as far as one can 
go without a knowledge of differential and integral calculus." 

The words just quoted bring one back to that vivid impression 
of the rightness of the author's methods. Taking one aspect 
alone : although the most complicated mathematics demanded 
throughout the whole book is probably the bit of simple algebra 
on page 165, the reader is never allowed to forget that his next 
job, if he wants to go on from strength to strength, is to work 
up his " maths." -which (he will feel) he can no longer keep in 
its watertight compartment as a snbject quite distinct . from 
" stinks," since it is so obviously a tool needed by the physicist 
or engineer at every turn In fact, the reviewer can easily 
picture some keen young enthusiast, half -way through the book, 
surreptitiously searching his parents' bookshelves at half -term 
for the wherewithal to acquire this invaluable tool -and fortu- 
nate he will be if he finds it in that unique little book, " Calcu- 
lus Made Easy," by " F.R.S." For Professor John Perry's 
methods would seem admirably suited to carry on the good work 
here begun by the Physics Master at Stowe School; the two 
authors, indeed, seem to have much in common- including a 
healthy hatred for pomposity and obscurantism. Take, for ex- 
ample, a quotation from the book under review : " If zinc is put 
in dilute sulphuric acid, ` there exists a tendency ' for zinc 
atoms, positively charged, to leave the zinc and go into solu- 
tion. That entirely unsatisfactory, and even ridiculous, state- 
ment is all that the average person is likely to get as an explana- 
tion, without a very great deal of trouble." That, surely,' 
might have been written by the great " F.R.S." H. D. 

' Published by Dent and Sons, Ltd. Price 4s. 
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CHOOSING S.G. VALVES. 

In making a choice of ordinary 
triode valves one is influenced by 
such factors as economy in filament 
consumption, mutual conductance, 
and by - their- as to 
longevity. In dealing with screen- 
grid high- frequency valves the same 
things should be -taken into account, 
but it must not be forgotten that 
completeness of internal screening is 
a matter of great importance; unless 
the precautions taken to reduce 
anode -grid capacity to the lowest 
possible figure are adequate, it will 
be impossible to attain a very high 
H.F. gain, however good the figure 
of merit " of the valve may be when 
judged by ordinary standards. 

0000 
ALTERNATIVE AERIAL SYSTEMS. 

There are several ways of coup- 
ling tuned aerial and secondary cir- 
cuits, each with its own advantages 
and disadvantages in the matter of 
efficiency, convenience, and eco- 

nomy ; it is probably true -to say that 
all the schemes applicable to broad- 
cast receivers have been discussed at 
some length in the pages of this 
journal. As far as results are con- 
cerned, there is not a great deal to 
choose between the various methods, 
but it should perhaps be pointed out 
that the various practical designs 
that have been put forward may 
roughly be divided into two main 
groups. 

In the first group we have . the 
fully tuned aerial system, generally 
with a variable or semi -variable 
series condenser for improving selec- 
tivity, and also for extending the 
band of wavelength covered by a 

single inductance coil ; this arrange- 
ment is shown in Fig. i (a). Under 
average working conditions it is 

generally the best, when judged 
purely by signori strength, but has 
the disadvantage that it is almost im- 
possible to arrange matters só that 
the aerial tuning condenser remains 
sensibly" in step " with that 
shunted across the secondary induct- 
ance. 
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Simplified Aids 
to Better Reception. 

This disability can be overcome 
by providing an " aperiodic " coup- 
ling between the aerial and its coil 
in the manner shown in Fig. i (b). 
As ordinarily operated, this circuit 
should be definitely more selective 
than the other, but its adoption will 
generally result in rather weaker 
signals- especially if aerial coupling 
be reduced well below the optimum 
in order to maintain synchrony be- 
tween the tuning condensers. 

Needless to' say, the (b) arrange- 

Fig. 1. -Fully tuned and " semi- aperi- 
odic " aerial systems in conjunction with 
a two - circuit tuner. L, aerial inductance; 
L1, secondary inductance ; C, aerial con- 
denser ; Cl, secondary condenser ; C.C., 

coupling condenser. 

nif Tt1cî,± 
ment is essential when the tuning 
controls are to be ganged, and con- 
sequently is always to be found - 
though perhaps in modified form -in 
input filters with fixed coupling 
whether capacitative or magnetic. 

0000 
SENSITIVE ANODE BEND 

DETECTION. 
When sensitivity is the first con- 

sideration, it by no means follows 
that the modern type of low -impe- 
dance detector will yield best results 
when used on the anode bend prin- 
ciple, and followed by resistance 
coupling. Generally speaking, the 
best all -round performance, com- 
bined with effective detection of 
weak- or medium -strength signals, 
will be afforded by an efficient valve 
of fairly high impedance -from 
20,000 to 30,000,ohms or even more. 

A valve of this type would gener- 
ally be used with an anode resist- 
ance of up to a quarter of a 
megohm ; this value cannot be 
greatly exceeded without risk of im- 
pairing the reproduction of high 
notes. 

When planning a sensitive receiver 
of the type under consideration, it 
is hardly possible to better the 
values used in the " 1930 Every- 
man Four " : valve impedance, 
25,00o ohms, with an amplification 
factor of about 25 ; anode resistance, 
250,00o ohms ; anode by -pass con- 
denser, 0.0003 mfd. These constants 
were chosen with a view to effecting 
what is generally regarded as the 
best possible compromise between 
the conflicting claims of detector effi- 

ciency, high -note loss, grid circuit 
loading due to reverse reaction 
effects, and the separation of H.F. 
and L.F. components in. the detector 
anode circuit. - 

High- efficiency valves with impe- 
dances of from about 7,000 to 12,000 
ohms have a theoretical advantage 
where quality is the first considera- 
tion, Iargely because it is possible 
to operate them effectively with a 
comparatively low value of anode 
coupling - resistance. 
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A PRACTICAL INTER -VALVE 
COUPLING. 

In this section of The Wireless 
Word of July 9th it was pointed out 
that the Hartley detector circuit, 
with throttle -controlled reaction, is 
suitable for use in conjunction with 
a power grid rectifier. Casual men- 
tion was made of the fact that this . 

arrangement can equally well be 
used as an inter -valve coupling in 
sets with H.F. amplification as in 
simple receivers with an unaided de- 
tector ; it occurs to the writer that it 
may not be immediately obvious how 
connection should be made when 
there is a preceding H.F. stage. 

The use of this inter -valve coupling 
in the form of a double -wound trans- 
former is almost ruled out in prac- 
tice by the difficulty of arranging the 
primary winding so that it may be 
properly coupled to both long- and 

Fig. 2.- Hartley circuit inter -valve coup- ling between an H.F. valve and a power 
grid detector. 

short-wave sections of the secondary 
coil, and to avoid gall difficulties of 
this sort it is strongly recommended 
that the parallel feed or tuned- grid . 

method should be adopted in the 
manner suggested in Fig. 2. A con- 
sideration of this diagrám will show 
that only one -half of the tuned in- 
ductance is in parallel with the pre- 
ceding anode choke, -and so the whole 
arrangement is more or less compar- 
able with a 2 : I ratio step -down 
transformer; generally speaking, it 
will provide stability even when 
absolutely complete screening of in- 
put and output H.F. circuits is not 
included. This does not mean. how- 

WAY @R @OO 

Worrll 
ever, that reasonable precautions 
should not be taken. 

The diagram given in Fig. 2 does 
not show any provision for wave- 
band switching, as it merely indicates 
the general scheme of connections ; 
where both medium and long broad- 
casting wave -bands are to be re- 
ceived it is generally most conveni- 

. ent to make provision for " loading " 
the tuned inductance at its centre 
point in the conventional manner. 
This is shown in Fig. 3, in which L 
is the centre- tapped long -wave wind- 
ing, which may conveniently be a 
commercial coil with about 200 turns. 
The remaining coils are merely the 
two halves of the medium -wave grid 
inductance, which is split at its 
centre point. 

0 0 0 0 

A MISLEADING EXPRESSION. 
We have all slipped into the habit 

of referring to " free " grid bias, 
and are perhaps inclined sometimes 
to forget that in an art such as ours 
everything has its price. 

Of course, apart from the initial 
cost of components used in provid- 
ing a conventional scheme for auto- 
matic bias, the price paid is as- 
sessed in terms of lost H.T. volt- 
age ; in other words, each grid volt 
is obtained by sacrificing an anode 
volt. These volts can generally be 
spared, but the matter must clearly 
be taken into account when legis- 
lating for the supply of let us say, 
an L.S.5A, which requires grid nega- 
tive to the extent of over zoo volts. 

onoo 
BROKEN BIAS CONNECTIONS. 

Many readers seem to have been 
puzzled by the behaviour of re- 
ceivers fitted with free grid bias, or 
with grid bias eliminators ; in carry- 
ing out tests or adjustments of sets 
of this kind it is not infrequently 
observed that the anode current of 
a valve, as indicated by a milliam- 
meter, does not undergo any appre- 
ciable change when the grid return 
lead joined to its bias resistance is 
momentarily broken. Now it is well 
known that standing anode current 
should vary in sympathy with 
changes of grid bias, and the effect 
noted above may lead one to form 
an opinion that the grid voltage 
supply device is inoperative. 

In actual practice, however, this 
is not always the case. The grid 
circuits of receivers deriving their 

JULY 3oth, 193o. 

bias from the mains are almost in- 
variably " decoupled " with fairly 
large resistances and condensers of 
considerable capacity ; these con- 
densers become charged to the work- 
ing potential of the grids, and, if in- 
sulation throughout happens to be of 
a high order, they will retain their 
charge for an appreciable period of 
time, with the result that the oper- 
ating conditions of the valve may 
remain sensibly unchanged, even 
though the bias feed circuit is inter- 
rupted. 

.It will therefore be clear that this 
effect indicates efficiency rather than 
inefficiency, although . it should be 
made clear that a slight leakage, of 
sufficient magnitude to allow the 
condenser to discharge itself in a 
few seconds, will generally do no 
harm. 

Fig. 3.- Modifying the circuit of Fig. 2 for long -wave reception. 

POWER TRANSFORMERS 
Several designs for the home con- 

struction of power transformers 
have been published in this journal, 
and where an output of 4 volts for 
the heaters of indirectly heated 
A.C. valves has been provided, it 
has been usual to specify a winding 
capable of delivering 3 amperes - 
and accordingly intended primarily 
for feeding a three -valve set. 

A fair margin of safety is always 
allowed, and the output would be 
adequate enough for feeding four 
valves without undue drop in volt - 
tage or overheating. However, 
when it is intended that the rated 
consumption is to be exceeded to 
this extent, it is as well, for the 
low -tension winding, to substitute 
the next heavier gauge of wire for 
that specified. 

A 16 

www.americanradiohistory.com

www.americanradiohistory.com


JULY 30th, 1930. VII:ed®@o 
WoPRd 

103 

RO4lWkSt 1ff [EI WItS RE VIE WU) 

EAGLE -- ALL-IN TWO` 

0 NE often wonders how many 
listeners have sets which are, 
like the motor car of the . 

classic advertisement, " too power- 
ful for owner." A reasonable re- 
serve of sensitivity is all to the good, 
but it really does seem rather ridicu- 
lous to use a five -valve set with two 
H.F., stages almost exclusively for 
the reception of a local station some 
few miles away. In such cases an 
appreciable amount of money is ex- 
pended on the maintenance of valves 
which are rarely, if ever, called upon 
to do any useful work. 

The set under review is primarily 
intended to operate on- its self -con- 
tained frame aerial at a strictly 
limited distance from a transmitter. 
To cater .for those . who require occa- 
sional long -range reception, special 
provision is made for connection -óf 
an - external aerial -earth system, 
which more or less takes the place 
of several expensive valves which 
would normally, be unprofitable 
passengers. Alternatively, the re- 
ceiver may be regarded as being a 
simple detector -pentode combination 
which is completely self- contained 
except for the connection of an ex- 
ternal aerial and earth. 

Its circuit arrangement embodies 
a grid detector joined directly across 
the tuned frame aerial, which is 
divided into two sections, one of 
which is short- circuited for medium - 
wave reception. There is capacity - 
controlled reaction between grid 
and plate circuits of this valve ; the 

A.17 
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A Self -contained Detectorpentode 
Twovalve Receiver. 

feed -back condenser is large enough 
for efficient detector operation. 

As is to be expected in a design of 
this sort, the rectifier is coupled to 
the pentode by an L.F. transformer. 
The maximum available H.T. 
voltage of go is applied to both 
anode and screen of the output 
valve, but provision is made to feed 
the detector anode with a lower 
pressure. The loud speaker is 
directly ,connected; and has a fairly 
large by -pass condenser. 

Construction is on conventional 
transportable " lines, the receiver 

being housed in an upright oak 
cabinet measuring 15ín. wide, 7kin. 
deep, and i4 in. high. The Chako- 
phone- Colassi loud speaker is 
mounted in the lower part of the 
container, its adjusting knob being 
passed through the front, on which 
are also mounted the edgewise con- 
denser dials ; these, it is noted, are 
recessed .sufficiently to prevent the 
possibility of their being damaged in 
transit. The remaining control is a 
combined filament- waveband switch. 

In the instructional pamphlet 
issued by the makers it is stated that 
the set, when working on its frame 
aerial, should have a range of 25 
miles ; tests made in several localities 
would seem to show that this is a 
fair estimate of its capabilities in this 
direction under average conditions. 
True, signals are obtainable at con- 
siderably greater distances, but only 
at the expense of quality, because it 
becomes necessary unduly to press 
the reaction adjustment in order to 
obtain the necessary sensitivity. A 
set of this sort does not show up to 
best advantage when it is operated 

at the limit of its range; but, used 
under reasonable conditions it is 
capable of giving entirely satisfac- 
tory service. 

When an aerial -earth system is 
added, range is, of course, in- 
creased, and the set becomes com- 
parable with any other det. -L.F. 
combination. Two aerial sockets 
are provided, a series condenser 
being inserted in one of the lead -in 
connections to improve selectivity, 
and also to offset the capacity of a 
large aerial. 

Anode current consumption is 
quite moderate, amounting to some 
g milliamperes when grid bias is set 
at 6 volts. Where economy is vital 
the manufacturers recommend that 
bias should be increased to 7.5 volts ; 

as is to be expected, there is some 
falling -off in quality when the out- 
put valve is operated in this way. 

The set is made by the Eagle En. 
gineering Co., Ltd., Warwick, and is 
sold at nine guineas complete. 

Rear view of receiver, with back 
cover removed. 
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FORTHCOMING EXHIBITIONS. 
An International Wireless and 

Gramophone Exhibition is to be 
held at Lyons from September 6th 
to 14th, and the Second Rumanian 
Radio Exhibition will be held at Bucharest 
from September 7th to 28th. 

0000 
LICENCES IN CANADA. 

The number of receiving sets licensed 
for use in Canada on April 1, "1930, was 
723,557. 0000 

SHORT -WAVE TELEPHONY IN 
HAWAII. 

The Federal Radio Commission of 
U.S.A. has issued licences to the Mutual 
Telephone Company of Hawaii for the use 
of ultra short waves (5 to 13 metres) for 
radio telephony. Five islands of the 
Hawaiian group are being linked up for 
inter -island telephone service, which will 
later be expanded to connect with the pro- 
jected trans- Pacific radiotelephone. 

0000 
COUNTING BEES BY WIRELESS. 

We hear that a system has been devised 
by the Entomological Office of the Amer- - 
can Department of Commerce whereby 
the exit from the hive of each worker bee 
is recorded by means of a microphone, 
amplifier, and registering needle which 
duly imprints its mark on a sheet of paper. 
The bee -master is thereby enabled to esti- 
mate the number of active workers in each 
hive. Our correspondent does not inform 
us how the microphone distinguishes be- 
tween exits and entrances -possibly a 
system of one -way traffic has to be used - 
but remarks that the number of stings will 
still be registered by the neighbours. 

IN BRIEF REVIEW 
tBROADEASTING FROM ICELAND. 
The present 1k kW. station in Reykjavik 

is used almost entirely for ship service, 
but the new 16 kW. broadcasting station 
at present in the course of erection will 
probably be opened on October 1st and 
give a regular service on 1,200 metres. 

0000 
ANOTHER ARCTIC EXPEDITION. 

The Rumanian Arctic Expedition under' 
the leadership of Dr. Konstantin Dum- 
brava left Cherbourg (France) on July 
1st last for a prolonged stay in Polar 
regions. With a view to establishing 
regular direct , communication with its 
'headquarters in Austria, it has been liber- 
ally equipped with wireless transmitting 
and receiving apparatus. The . base will 
include a 200 -watt transmitter to, work on 
23.65 and 40 metres, a small 75 -watt plant 
to be mainly used for communication with 
amateur experimenters, and a 15 -watt 
transmitter for the purpose of remaining 
in touch with its own aircraft on a wave- 
length of 65 metres. The call -sign of the 
Expedition is XORC, and any reports on 
reception of its signals should be addressed 
to The Second Rumanian Arctic Expedi- 
tion, c/o Explorers' Club, 544, Cathedral 
Parkway, New York City, U.S.A. 

THE FIRST ENGLISH W.A.C. Mr. H. L. O'Heffernan, whose station G5BY at 
Croydon is illustrated above, was the first English amateur to gain the " Worked all 
Continents " Certificate of the International Amateur Radio Union. He also won the 
Silver Cup presented by our American contemporary " Q.S.T." for the best amateur 
station described in its pages in 1929. We are indebted to Messrs. Philips Lamps, Ltd., 
in whose Public Address department Mr. O'Heffernan is an Engineer, for the 

photograph of bis station. 

NEW STATION AT STRASBOURG. 
It is expected that the new station 

which is being erected in Strasbourg 
will be ready for its tests next 
month, and that its formal opening 

will take place in October. 
o 000 

HIGH -POWER STATION FOR CHINA. 
The Chinese Government., having con- 

tracted with the Telefunken Company of 
Berlin for the erection at Nanking of one 
of the most powerful broadcasting stations' 
in the world, is sending a group of Chinese 
engineers to Germany to inspect the sta- 
tiens of that country. The projected sta- 
tion at Nanking is expected to serve the 
whole area of the Chinese Republic. 

0000 
EMPIRE BROADCASTING. 

° Overseas listeners, for some time - past, 
have been asking +he B.B.C. to supply par- 
tièulars of the main items of their forth- 
coming programmes well -in advance of 
their respective dates to allow of publica- 
tion in the local papers of distant 
countries, and it is understood -that the 
first of these advance programmes has now 
been issued and despatched to the Far 
East. 

0000 
LONG -DISTANCE CONVERSATION 

WITH AEROPLANE. 
Telephonic communication between an 

aeroplane flying above Buenos Aires and 
the White Star liner . Majestic while 
nearing the English coast was successfully 
accomplished over a distance of about 
8,000 miles. Prom Buenos Aires wireless 
connection was made with Madrid, thence 
by land -line to France, and by cable to 
Rugby, where wireless was again em- 
ployed for establishing communication 
with s.s. Majestic. 

O O 0 O 

RUM- RUNNERS' SOS. 
Wireless plays a conspicuous part on 

both sides of the-game of rum- running_ as 
practised in the United States. On the 
one hand, we hear of secret transmitters 
discovered by the Federal Prohibition 
agents and, on the. other side, of a sham 
SOS stating that the yacht in which 
the Mayor of New York was sailing was 
in peril. All the coastguard patrol rushed 
to the rescue, leaving the coast clear for 
tjle bootleggers' agents. 

o000 
I NTERNATION L CONFERENCES. 
International Radio Conferences will be 

held in Copenhagen in 1930 and in Madrid 
in - the following year. The first will 
be unofficial, but the Madrid (conference 
will be a meeting of all the leading 
nations df the world to revise and bring 
up to date the Radiotelegraphic Conven- 
tion signed at Washington in 1927. 

It is understood that, although Russia 
has not yet signified her intention of sign- 
ing as an adherent of the International 
Radiotelegraphic Convention, she will be 
represented it both Copenhagen and', 

Madrid. 
A 18 
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The THREE. 
ELECTRODE 

VALVE 
(Continued from page 91 

of previous issue.} 
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PLIE$SITh: 

LSIMllPtIlIt 
I N order to understand clearly the meaning of the 

anode voltage /anode current characteristic of a 
valve, and to make practical use of it, it ,is neces- 

sary to know how the valve operates under normal 
conditions. This in turn necessitates a knowledge of 
the manner in which the potential of the grid_ relative 
to the cathode or to the negative end of the filament 
(according to the kind of valve) 'controls the anode 
current. . 

It has already been explained that the electric charge 
given to the grid modifies the field due to the space 
charge, and in this way controls the stream of electrons 
passing from the cathode to the anode. Suppose, for 
instance,. that in a certain thtee- electrode valve the 
anode voltage and grid voltage are given suitable values 
and that the anode current is then noted. If now the 
potential of the grid is made slightly more positive 
the negative space charge will be neutralised to' a 
slightly. greater extent and more current will be allowed 
to flow in the anode circuit. When the grid is given 
a greater negative potential it assists the space charge 
in repelling electrons back to the filament and so reduces 
the value of the anode current. . 

The action of the grid is best exhibited by a curve 
showing how the anode current depends on -the grid 
voltage, the anode voltage being maintained constant 
at some definite value during the time of measurement. 
It is further assumed that the cathode or filament is 
maintained at the normal operating temperature. 

The circuit required to enable the measurements to 
be made is given in Fig. i, which is the same as that 
of Fig. 2 in the previous part. To obtain a grid 

Fig. l.- Circuit for experimental determination of the 
characteristic curves of a three- electrode valve. 

voltage /anode current characteristic for 'the valve the 
anode voltage Vd is adjusted to an arbitrary value 
within the operating range specified by the makers, and 
the filament voltage Vf is set . to the correct value. 
Then readings of the anode milliammeter mA. are taken 
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S. O. PEARSON, 
B.Sc., A.M.I.E.E. 

for various values-of grid voltage Vp adjusted'by means 
of the slider on the potentiometer P. The voltages Va, 
and Vf must be kept constant during the time of taking 
one set of readings, but further sets of readings can 
be obtained with other fixed values of anode voltage Va. 
There is a separate grid voltage / anode current charac- 
teristic curve for each value of the anode voltage, so 
that an unlimited number of such characteristic curves 
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GRID VOLTS 

Fig. 2. -Grid voltage /anode current curves for a three - 
electrode amplifying valve. 

can be obtained. When the valve is in use we can 
pick out the one which corresponds to the particular 
anode voltage employed. 

The grid voltage /anode current characteristics of an 
amplifying valve with indirectly heated cathode are 
given in Fig. z for four separate fixed anode voltages 
as indicated on the curves themselves. The valve 
chosen as a representative example is One designed' 
for an anode voltage not exceeding wo volts. From 
any one of these 'curves it ,will be seen that as the 
grid voltage is varied from a highly negative value 
towards zero, that is,' as the grid potential is made more 
positive, the anode current which is zero to begin with 
starts at some particular value of the grid voltage 
and increases, 'gradually at first, and then more rapidly 
until the curve reaches a maximum steepness. The 
point on the horizontal, axis at which each curve begins 
depends . on the value of the fixed anode voltage, but 
each curve has approximately the same slope at its 
steepest part. It will be realised at a later stage that 
this point is of considerable importance. 

When the grid voltage is increased above zero in 
the positive direction each curve continues upwards 
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Wireless Theory Simplified.- 
until the saturation current of the cathode is reached 
corresponding to the temperature at which it is being 
operated, so that all the curves bend over again and 
tend to become more or less horizontal at the top. 
From this it is obvious that each curve is very nearly 
straight at and near the point of greatest slope. 

Grid Current. 
So long, as the grid is negative with respect to the 

cathode it has no attraction whatever for the free elec- 
trons moving through the vacuum. The latter are 
therefore allowed to pass on to the plate without any 
of them being trapped or intercepted by the grid. This 
means that for all negative potentials no current what - 
ever will flow in the grid circuit and the microammeter 
µA will not indicate any current. On the other hand, 
Nvhen the grid is made positive relatively to the cathode 
it will exert an attractive force on the free electrons 
and a certain percentage will be attracted to and inter- 
cepted by the grid. But owing to the high velocity 
of the electrons which have left the filament the great 
majority are shot through the meshes in the grid and 
successfully reach their normal destination on the anode. 
This is provided that the positive potential of the grid 
is not sufficiently high to overpower the action of the 
anode. With comparatively high positive grid poten- 
tials and low anode voltages the grid may intercept 
a large proportion of the electrons, with the result that 
the anode current begins to fall again as the positive 
voltage of the grid is still further increased. This effect 
is clearly shown by the so -volt curve of Fig. 2. 

Nevertheless, those electrons which are intercepted 
by the grid are led away to the cathode again via the 
external grid circuit through the microammeter µA, 
which therefore gives a reading. Now, it will be 
realised subsequently that a valve does not function 
efficiently as an amplifier when grid current is flowing, 
and therefore, for amplifying purposes, the valve is 
always operated with the 
mean grid potential nega- 
tive. Thus as regards the 
grid voltage/anode cur- 
rent characteristic curves 
of Fig. 2 We are chiefly 
concerned with the por- 
tions which come to the 
left, or negative, side of 
the zero. 

Amplifying Properties 
of a Valve. 

The normal function of 
a three- electrode valve in 
a receiving circuit is that 
of an amplifier or intensi- 
ti e r o f the electrical 
variations representing the received speech or music. 
It may be employed to amplify the modulated high - 
frequency oscillations before they are rectified, or it 
may be used to amplify the audio -frequency variations 
after they have been separated out from the H.F. 
oscillations by the agency of the rectifier. The 

Fig. 3. -In the arrangement 
shown the voltage applied 
to the grid te made to vary 
periodically about the mean 
value determined by the 

grid bias" battery C. A 
is a source of alternating 
E.N.F. The effect on the 
anode current is explained 

in the text. 
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suitability of a valve for H.F. or L.F. amplification 
is determined by its general characteristics. 

The amplifying property of a valve arises because 
a small change of grid potential produces a compara- 
tively large change of voltage across a high impedance 
connected in series with the anode circuit. The degree 
of amplification obtained is determined not only by the 
constants of the valve itself, but also by the nature 
of the " load" connected in the anode circuit. One 
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GRID VOLTS 

o TIME- 

Fig. 4.- Diagram showing that a small periodic variation of the 
grid voltage of a three- electrode valve causes a corresponding 
variation in anode current. When operation occurs over a 
straight part of the anode characteristic the variations of anode 

current follow exactly those of the grid voltage. 

of the most important details in the designing of an 
amplifier is the predetermination of the actual amplifi- 
cation that will be obtained with the particular valves 
and components used. To do this we must be able 
to express the characteristics of the valve itself in 
terms of constants derived from the static characteristic 
curves. The derivation and explanation of these con- 
stants will therefore be obtained with the aid of charac- 
teristic curves o f an actual valve. 

In the first place, then, let us see what happens 
when the voltage applied to the grid of a valve is made 
to vary periodically by a small amount above and below . 

the mean value, the anode potential being maintained 
constant at a suitable figure. For instance, suppose 
that the valve is connected up as in Fig. 3, where C is 
a battery determining the mean potential of the grid 
relative to the filament, and A is the source of alternat- 
ing voltage causing the potential of the grid to increase 
and decrease periodically about the mean value of bias 
potential. 

To make the explanation consistent we shall assume 
that we are dealing with the same valve to which the 
anode characteristic curves of Fig. 2 refer and that 
the anode potential is maintained at 200 volts. The 
grid voltage/anode current characteristic curve corre- 
sponding to this value of anode voltage has been 
redrawn separately, and is shown in Fig. 4, there being 
no external resistance or impedance in the anode circuit 
of the valve. 

A ?O 
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Wireless Theory Simplified. - 
Now, if ' the mean grid potential is set to such a 

value OA that the corresponding point 8 on the anode 
current curve occurs on the moderately straight portion 
as shown, any small change in grid voltage will cause 
a proportional change in anode current. No matter 
whether the negative grid voltage be increased or de- 
creased by that given small amount ; the change in 
anode current will be the same ; but when the negative 
voltage on the grid is increased the anode current will 
be decreased, and vice versa. 

Consider now what occurs when the grid voltage is 
made to vary periodically above and below the mean 
value OA by one volt. For convenience and simplicity 
we shall assume that variation obeys a sine law. Re- 
ferring again to Fig. 4, the relationship between grid 
voltage and time can be seen. The mean grid 
potential is -2 volts, and the maximum variation is 
one - volt above and below this, so that actually the 
grid voltage is " swinging " between 3 and i volt. 
Under these conditions, the " grid swing " is said to 
be 2 volts. 

Since, under the conditions chosen, the 
anode current is at every 
instant proportional to the 
change of grid voltage 
from the mean value, the 
anode current will ` also 
vary above and below a 
mean value (in this case 
8.8 _ milliamps) according 
to a simple sine law. The 
graph showing the varia- 
tion of anode current with 
time can be deduced from 
the other two in the 
manner indicated in Fig. 
4. This latter . graph is 
shown in the upper right - 
hand section, from which 
the anode current is seen 
to vary between 6 mA. 
and ri.6 mA., the mean 
value being 8.8 milliamps. 

Mutual Conductance. 
Although ' under operating conditions in a receiver a 

valve is never used without a resistance or impedance 
of some sort connected in the external anode circuit, a 
considerable amount of information can be gleaned 
from Fig. 4. First and foremost, it gives us the 
numerical relationship between change of grid voltage 
and change of anode current-at constant anode potential 
when the valve is operated on the straight portion of 
its anode characteristic. The ratio of the change of 
anode current to the change of grid voltage producing 
it is called the ` mutual conductance" of the valve. 

change of 

roq 

In this case a change of 5.6 millia_mps in the anode 
current is produced by a change of 2 volts in grid. 
potential. The mutual conductance is therefore 2.8 
milliamps per volt. This is really the numerical value 
of the slope of the anode characteristic curve at the 
operating point. It will be seen later that the mutual 
conductance expressed in amps per volt is also 
numerically equal to the ratio of the amplification factor 
to the A.C. resistance of the valve. 

The Amplification Factor. 
It has been shown so far that for a three -electrode 

valve there are two ways of varying the anode current, 
namely, by changing either the grid potential or the 
anode voltage. Two anode voltage/ anode current 
curves for the valve we have been considering are given 
in Fig. 5 for grid potentials of zero and 2 respec- 
tively. Now, from Fig. 4 we find that for r volt change 
in grid potential the change of anode current is 2.8 
milliamps (the mutual conductance) with the anode 
at 200 volts, but from the lower curve of Fig. 5, the 
one corresponding to the mean grid potential in use, 
we find that it requires a change of about 36 volts in 

the anode potential to pro- 
duce the same change of 
2.8 milliamps. Thus 
changing the grid poten- 
tial by one volt has the 
same effect as changing 
the anode potential by 36 
volts. This means that a 
given change of grid 
potential is equivalent to 
a much larger change of 
anode voltage in its effects 
of the anode current, and 
the amplifying properties 
of a valve arise out of this 
fact. 

The " amplification fac- 
tor," or ` amplification 
constant," of the valve is 
the ratio of the change of 
anode voltage required to 
bring about a given small 
change of anode current 

to the change of grid voltage necessary to produce the 
same change of current. For our valve, then, the 
amplification factor is 36. The amplification factor is 
usually denoted by the Greek letter /.1 (mu) it is the 
greatest possible value of voltage amplification which 
the valve is theoretically capable of giving (except when 
a step -up transformer is used). In practice the actual 
direct amplification obtained is always less than µ, but 
can be calculated in terms of µ and the constants of 
the associated circuits. 

(To be continued.) 
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rig. 5. -Anode voltage /anode current curves for the same valve 
to which Figs. 2 and 4 refer. When the grid voltage is -2 a change of 36 volts in the anode potential on the straight part of the curve changes the anode current by 2.8 mA., the change 
caused by one volt variation on the grid. The amplification 

factor is therefore 36. 

The AUGUST Issue of "EXPERIMENTAL WIRELESS 
will contain, amongst other 

Flat Piston Moving Coil Loud Speakers. By Robt. W. Paul, 
M.I.E.E., F.Inst.P., and B. S. Cohen, M.I.E.E. 

On Banks of Paralleled Valves Feeding Reactive Loads without 
Distorting the Wave -form. By W. Baggally. 

AND THE WIRELESS ENGINEER" 
features, the following articles :- 

Sidebands and Selectivity. By Prof. G.W. O. Howe. D.Sc., M.I.E.E. 
Units Used in Telephone Transmission Engineering. By W. 

H. Grinsted, A.M.I.E.E., A.C.G.I. 
Electrical Wave Filters. By M. Reed, M.Sc., A.C.G.I., D.I.C. 
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The B.B.C. Referendum. 
Although the B.B.C. has hinted at the 

possibility of a referendum, first, to 
ascertain from all concerned whether the 
adult lectures and talks are really 
popular, and, secondly, to find out 
listeners' opinions on the timing and 
make -up of the programmes generally, I 
understand that the question how such a 
eferendum may best be conducted .is 

proving somewhat baffling. 
0000 

Who Should Organise the Enquiry P 

Who are the statistical experts that may 
be called in to co-operate? Should the 
Central Council for Broadcast Adult 
Education have any part! Should even 
the B.B.C. itself take any part in such 
a teferenduut? It would smack rather 
of an ex parte arrangement. and there is a 
feeling that the organisers should be 
entirely free and independent. 

0000 
Would It Be Really Representative P 

Again, unless it were possible to make 
;,ny referendum compulsory and uni- 
veisal -at all events on the general pro- 
gtanur,e -it would be worthless. Only ex- 
tremists would probably reply, and there 
might conceivably be a preponderating 
number of votes in favour (say) of giving 
more time to the enjoyment of saxophones, 
muted trumpets and American sentimen- 
tality to the exclusion of classical music, 
but such voting would not represent the 
views of the vast majority of listeners 
who can appreciate both classical and light 
musk, vaudeville and dance music, but 
who do not feel called upon to write to 
the B.B.C. on the matter. 

Coco 
striving for Perfection. 

Those who heard the New York Phil - 

hatmunie Symphony Orchestra before it. 

teturned to the United States must have 
been struck by the wonderful precision 
and unification displayed. The twenty 
or so first violins sounded like one 20 
fiddle -power instrument played by one 
performer, and each individual group of 
ilist-urments showed the saute unanimity. 
This state of perfection can only be 
obtained by assiduous rehearsal, and it is 
the object of the new B.B.C. Symphony 
Orchestra to emulate or even surpass this 
good example. 0000 
Expense of Rehearsals. 

Rehearsals are an expensive item in 
orchestral work, but in this case they will 
be plentiful. A Symphony Concert may 
involve three rehearsals of three hours 
duration, oratorio or opera as many as 
four sessions each of three hours' 
strenuous work, while two light pro- 
giamunes in which the Symphony 
Orchestra is split up into two entirely 
separate bodies will probably each be 
given four hours' rehearsal. Most of 
the instrumentalists have already worked 
together for a long time ; they are all 
engaged on full -time contracts, and no 
deputising, except in case of illness, will 
he permitted. We may expect, therefore, 
t., find little lacking in the way of team 
work. 
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By Our Special Correspondent. 

Talkies v. Orchestra. 
The short note on " Talkies Oust Organ 

and Orchestra " which appeared in our 
issue of July 16th may have given the 
impression that the orchestra and organ 
of the Brixton Astoria would be entirely 
replaced by " Talkie " music. This is 
t of the case, and I ant informed that al- 
though the orchestra and organ will not be 
broadcast, they will still remain an integral 
part of the organisation of the Brixton 
Theatre. 0000 
Another Tattoo. 

The Tidwurth Tattoo, one of the great 
military eventsof the year, will be broad- 
cast in the National programme on 
August 5th. 

FUTURE FEATURES. 
National (261 and 1,554 metres). 

At Gust SHa. -Old Contemptible.' Service, re- 
layed from St. Martin- in- lheFields. 

Atet'sT 4TH. -" Suitable Songs," Part 4. 
AUGrsT 5TH. -Relay from Tidwurth Tattoo. 
Act: '6T 0TH. - Orchestral concert from 

National Eisteddfod of Wales (from 
Cardiff). 

At Guar 7TH, -" The Wedding," a farce in 
une act, by Anton l'Itekuv. 

At Gun STH.- Vaudeville programme. 
At'GLSTi tem.-Opening concert of the Pro. 

nteuade Concerts, relayed from the 
tluren's liait. 

London Regional. 
Aturar Site. - Orchestral programme of 

works by British composers. 
At OrsT ira. -Light orchestral programme. 
AUGUST 5TH.- Chamber music concert. 
Arcust OTn. -" The Wedding." a farce in 

one act. by Anton Chekov. 
Accost Dru. -" Great Grandfather's Song- 

book," a Selection of Popular Songs of 
70. 

Atct1'S 
7 

sTH. -" Impromptu " programme. 
AacrsT 9tH. -Band concert, relayed from 

Brighton. 
Midland Regional. 

Arsra! 5TH. -lhe " Pro Bata " Concert 
Party. relayed from Jephsott Gardens, 
Royal Leamington Spa. 

Arm's/ tTu.- Military Band concert. 
West Regional (Cardiff). 

AtcraT 4TH.- Orchestral programme relayed 
from the National Museum of Wales. 

ACGrST 0TH. -" The Pied Piper of Hamelin." 
a Cantata by Sir Hubert Parry. 

Attila? 7TH. -Rt. Hon. David Lloyd George 
speaking at the Royal National Eistedd- 
fod of Wales. 

North Regional (Manchester). 
Acorar eta. -Band concert. relayed from 

West Eud Bandstand. Morecambe. 
AIM'S! 7TH.- Orchestral concert, relayed 

from Pavilion Gardens. Buxton. 
Glasgow. 

Acorn 0tH.- Variety concert, relayed from 
Beach Pavilion, Aberdeen. l 

Belfast. 
AIIUI'ST 5TH. -" The Burglar who Failed." 

Comedy in one act, by St. John Rankin. 

JULY 3oth, 193o. 

Scottish Regional Station. 
The Scottish Press has been actively 

engaged with settling, to its own satis- 
faction, the legal formalities involved in 
the B.s.C.'s purchase of a site for the 
Scottish Regional station, but I am able 
to confirm the statement made last week 
and say definitely that no site has yet been 
acquired nor is even on the point of being 
acquired. 

The site at Falkirk is being more closely 
investigated than any others of those 
which are under consideration and, if it 
is found that the subsoil is suitable, that 
will probably be the site chosen, but if 
further examination reveals an admixture 
throughout of clay, sand and gravel, or 
any two of these substances, it is probable 
that the engineers will resume their search 
in fresh pastures. 

0000 
Records of Historical Events. 

I understand that an attempt is being 
made in the United States to preserve 
records of eventful broadcasts especially 
those of historical interest, but I doubt 
whether the scheme will prove successful. 
The making and preserving of suitable 
records is not an easy matter. Two 
hundred records obtained by two well - 
known mechanical devices used to be kept 
at Savoy Hill, but these were all scrapped 
as they were considered useless for any 
possible re- broadcast. 

Gramophone records are, of course, used 
nowadays for sound effects, such as the 
noise of railway engines, the plaudits of 
a crowd, a soft orchestral background to 
a dialogue, or the twittering of birds. 
The broadcast of the nightingale, I ant 
assured, was not done by this means. 

0000 
Possible Use in Rehearsals. 

It seems a pity that it was found im- 
practicable to keep suitable records of 
interesting events broadcast in times past 
if only for the sake of marking the 
technical progress made. Would it not 
be feasible and worth the expense to take 
a few records, at any rate of some of the 
leading er¿'ates, at rehearsals so that they 
might heal' how they " came over " and 
possibly correct any errors! I am told 
that one of the best -known of oui 
character actors was thoroughly convinced, 
when he first broadcast, that his perform- 
ance was a bad one. The damping effect 
of the studio and his own efforts to listen 
to himself were disconcerting, but as a 
matter of fact, he got over remarkably 
well. 

c - o c 

Dramatic Broadcasting : A Comparison. 
The National Broadcasting Company 

of America has published an interesting 
comparison between the methods used 
in U.S.A. and in England. The B.B.C. 
as a rule uses several studios, one for the 
actors, another for sound effects, another 
for music, and so on, whereas the custom 
in America is to employ a single studio. 
Each system is considered most suitable 
for its particular purpose. In England 
radio- dramas are comparatively long and 
the multiple- studio is certainly prefer- 
able, but in America fifteen -minute 
sketches are the rule, and these are best 
done in a single studio. 
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N. & H. FARRAND INDUCTOR. 
This loud speaker which is of the 

moving iron type employs a novel pin 
ciple, and from a technical point of view 
is one of the most interesting recent 
developments in loud speaker design. The 
armature consists of two soft iron bars 
coupled by light but rigid rods, and 
mounted between pole pieces on two 
flexible phosphor bronze springs in such 
a way that the armature system as a 
whole moves in a plane parallel to the pole 
faces. The speech coils are wound round 
the laminated poles, and the variations 
produced in the permanent flux tend 
alternately to eject or attract the arma- 
tures between the air gaps. 

Terminals are provided to match valves 
of high (3,000 -6,000 ohms) and low (1;000 
-2,500 ohms) impedance. The measured 
impedances at octave intervals over the 
useful musical range were_as follows :- 

IMPEDANCE (OHM). 

Frequency. Series. 

50 1,900 
100 772 
200 1,650 
400 3,510 
800 6,400 

1,600 11,200 
3,200 20,200 
6,400 - 

Parallel. 

408 
219 
529 

1,280 
1,730 
3,090 
5,380 
9,000 

The performance is remarkable for the 
unusual output in the bass. The ampli- 

.- Farrand inductor loud speaker chassis. 

Ludes developed at 50 and 100 cycles are 
even greater than those produced by the 
average moving coil, and are easily visible 
at 50 cycles. From 150 cycles upwards 
the output is on a lower relative level and 
is free from peaks, but two " valleys " 
occur, one at about 3,000 cycles and 
another of quite appreciable depth at 2,000 
cycles. The acoustic output at 5,500 
cycles is equal to the general level in the 
middle register, but there is a falling off 
at 6,000 cycles. 

To sum up the performance, we may 
say that the general effect is perhaps the 
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closest approximation to that of the 
moving coil that has yet been achieved 
with a moving iron armature, the reason, 
of course, being the enhanced output below 
150 cycles. 

III 

the sides of the coils. While this form 
of construction involved but little diffi- 
culty it necessitated the procuring of a 
straight piece of gin. brass "rod and the 
fitting up of a suitable operating key. 

Colvern, Ltd., 111awneys Road, Rom - 
ford, Essex, have now simplified the set- 
ting up of the coils by providing each 
coil with a brass spindle and arranging 
for ganging by means of slotted ends and 
link pieces. A switch -fitted coil is there- 
fore supplied complete With brass spindle, 
one connecting link, operating key and 
locking ring. This form of ganged switch 
operation will be found particularly use- 
ful in the construction of sets where a 
number of tuned circuits are employed, 
such as in receivers embodying H.F. or 
band -pass arrangements. A merit of the 
system is that a flexibility is obtained in 
the connecting links which removes the 
need for precise alignment when position- 
ing the coils. 

0000 
CELESTION " TILTATONE." 

This unit is a combined volume control 
and tone corrector for use with electrical 
reproducing gramophones. It is con- 
nected between the pick -up and the ampli- 
fier, and special attention has been given 
to the question of screening and earthing. 
The G.B. terminal to the amplifier is con- 
nected internally to one of the pick -up 
terminals, so that if there is an earth con- 
nection in the amplifier there is no need 
specially to earth one side of the pick -up 
to prevent instability. 

Arrangement of armatures and pole 
pieces In the Farrand inductor loud 

speaker. 

Supplies are obtainable in this country 
from A. Brodersen, 228, Goswell Road, 
London, E.C.1, and the price of the 
chassis only is £3 12s. 6d. ; in cabinet 
form the price is £6. 0000 

COILS FOR FOREIGN LISTENER'S 
FOUR. 

In the recent design of the battery and 
D.C. operated Foreign Listener's Four, 
coils were used with self -contained wave 
change switching. The switches were 
operated by an ¡in. brass rod running 
through bakelite bars, bearing points 
being obtained for this operating rod in 

Colvern coils for the D.C. Foreign 
Listener's Four, enlarged view of link 

shown in the sketch. 

Celestion ' Tiltatone " which combines 
in a single unit a volume control and 

tone corrector for electrical pick -ups. 

There are two independent controls on 
the unit, one for volume and the other for 
tone. It is generally conceded that the 
most common fault to be found in the re- 
production of the average amplifier loud 
speaker combination at the present time is 
over- accentuation of the middle register, 
or, put in another way, high- and low -note 
loss. The " Tiltatone" has therefore 
been designed to give a continuously vari- 
able control over the volume in the middle 
register without appreciably affecting 
either the very high or very low 
frequencies. 
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On test, the tone control worked exactly 
according to plan, and the range of control - 
provided should be sufficient to cope with 
the most flagrant cases of resonance in the 
middle register. A slight diminution of 
very high frequencies was detectable when 
the tone control was adjusted to give 
maximum suppression of the middle regis- 
ter, but the low -note reproduction was 
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absolutely unaffected. The general volume 
control gave even distribution of the 
volume over the range of movement of the 
knob, and no reduction cif high frequen- 
cies in relation to other frequencies could 
be detected even at the minimum audible 
setting. 

The unit gives an overall step -up of 
voltage, so that less amplification is needed 

JULY 30th, 1930. 

than when the pick -up is connected to the 
amplifier direct. Incidentally, the same 
system of tone correction has been in use 
in Celestion public- address systems for 
about three years. 

The price is £4 ils. 6d. and the makers 
are Celestion, Ltd., London Road, King - 
ston -on- Thames; and 106, Victoria Street, 
London, S. W.1. 

RESPONDENCE. 
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.9, and must be accompanied by the writer's name and address. 

BROADCAST PROPAGANDA. ' 

Sir, -- Although all the well-known hair restorers in the British 
Isles have so far failed to tune in a single new hair on my head, 
1 still believe in the amazing power of advertising. Without it 
the Press of this country would practically cease to exist. The 
Doily .]Moil would probably shrink to the size of a lady's handker- 
chief and the cleat old Wireless World to the size of four 
postage stamps. 

Therefore, I am particularly surprised when you, as Editor, 
declare in your issue r.f June 18th that it would be a retro- 
grade step to use the ether (by kind permission of the P.M.G.) 
for advertising purposes. 

Competent listeners have calculated, I believe, that broad- 
casting is 99.8 per cent. mediocre, trivial and childish as a source 
of amusement. Indeed, it is exceptional for any normal person 
to anticipate an evening's 'radio enjoyment in the same way as 
he does when booking a seat at a theatre, or running for a bus 
to the nearest picture palace. We go to a show because we want 
to : but we listen -in- usually- because we've nothing else to do 
at the moment. This is bad for the reputation of the B.B.C., 
and very bad for us. 

I suggest that it is now time that something should be done to 
save us from further demoralisation. The B.B.C. is particu- 
larly in need of stimulating competition and of more funds for 
better artists. To obtain more money from the P.M.G. would 
be half as difficult again as extracting red corpuscles from a 
piece of flint ; and to charge more for the licence would be 
pointless if we -the listeners -can get what we want from other 
sources. 

We can solve much of the money question and still more of 
the quality question immediately if only we will accept Spon- 
sored Programmes -that is, programmes sponsored by firms or 
individuals who are willing to spend fabulous 'sums if we will 
but listen for a moment or two to their tale of wares. 

Good, solid, bewhiskered, ancient Britons approach their sets 
with clubs in their hands and the spirit of destreption in their 
hearts at the mere thought of radio advertisements. They hear 
of the terrible state to which it has brought. American broad- 
casting -and they will have none of it. They picture pur- 
veyors of pills introducing patent medicines into Chamber Music, 
or perverting plays by unseemly references to cures for asthma. 
They shudder at the thought of a foxtrot entitled " Nippy," 
or of a vaudeville turn by Freeman, Hardy and Willis. Although 
Guinness may be good for you on posters, it might be positively 
dangerous when served up through the ether. 

l'he truth is, of course, that our prohibition of radio adver- 
tising is just as narrow -minded as the American prohibition of 
alcoholic enjoyment. The Americans see what drink has done 
to us, and wo see what advertising has done to American broad- 
casting. In our distinctive ways we are both excellent examples 
of pious frauds Having observed what. Sharkey did to Scott, 
we should now be logical and say : " This is what boxing has 
descended to. Therefore, let us prohibit- it." 

The sanest way is to dally with beer and boxing, subject to 
certain restrictions, and to adopt the same attitude towards 
sponsored radio programmes. 

With the London, Midland and National Stations in full work- ing order, the B.B.C. have at last plenty of spare room in the ether for outside help (or competition). Why should they not sell-for good money some of this surplus space in space! Why 

should not an ethereal hoarding or two be dotted across the 
heavenly highways.? It would swell the B.B.C. funds and -still 
more important -add to listeners' entertainment and amusement. 
No advertiser would dare to put on the ether the soporific items 
with which the B.B.C. pad their time -tables. 

To quote instances of the disfigurement of scenery with adver- tisement hoardings is no analogy. This does neither the motorist 
nor the countryside any good. If, in return, the advertisers 
improved the roads, tidied up the litter left by trippers, planted 
trees and flowers (for motorists to pick), and made the landscape better generally, then who would object to a few picturesque 
posters planted here and there amidst a re- beautified country- side ? This is a true analogy. 

A limit could be placed on the time during which a sponsor 
might make a few casual remarks concerning the desirability of purchasing his wares, or the danger of neglecting to partake 
of his pills. The method of displaying his goods could also be under supervision. We could trust the B.B.C. to do that quite 
efficiently ! 

There is no reason, too, why the sponsor should not embody in the programme a song, a short play, or a turn wherein tactful and tasteful reference could be made to the subject nearest his heart and pocket. 
A play might open : " Good morning ! Have you used ... ? " And end : " Good night ! And don't forget, dear, your nightcap of Vitaline. Two teaspoonfuls in half a glass of milk and you will sleep like a top, awaking refreshed in the morning . Good night everybody. Midland now closing down. All the staff here are trying this new nightcap . . GOOD night ! " After three hours of real amusement, would this offend us any more than the advertisement -clad drop- curtain at the theatre, and the winking sky -signs on the way home? 
Either Sponsored Programmes and that variety which is the spice of life --or the same dull round of dance music, dowagers, and drawing -room " +.ntertainers " as dispensed by Doctor B.B.C. - 

Take your choice ! But remember that the spoon -fed are not always the healthiest. What is an occasional jar from an advertisement compared with the present chronic irritation caused by mediocre programmes? BERTRAM MUNN. Twickenham. 

REPETITION OF PROGRAMME ITEMS. 
Sir, -In July 16th issue of The Wireless World, under the heading " Broadcast Brevities," your special correspondent 

makes the following remarkable statement : " It is not often, however, that an item from one station creates so much interest 
as to be repeated by another at a later date." I submit that many items from one of the Brcokmans Park transmitters create 
so much (official or vested) interest as to be repeated by the 
other transmitter at a later date, often the following day. In- 
deed. one instance of this practice is foretold by your special 
correspondent on the very page containing the above -mentioned 
statement. Can such programme arrangements legitimately be 
called " alternative " ? Personally, I think not, and am sur- 
prised never yet to have read a protest on the subject in your 
columns. - 

I enclose my card, but beg to sign myself 
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"Thé 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. 

Relative Efficiency. 
Will you tell me if an indoor aerial with 

a maximum height of nearly 30ft., 
and with a horizontal length of 25ft., 
is likely to be, more efficient than a 
frame aerial with sides of about 2ft? 
It i8 quite impossible for me to put 
up an outside aerial, and I wish to 
obtain the maximum possible sensi- 
tivity from my receiver. 

J. W. M. 
Unless the inside aerial happens to be 

very badly screened by metal work in 
close proximity to it, there can be no 
doubt that it will be more efficient as a 
collector than a frame aerial of the dimen- 
tions given. 0000 

Coil Terminals. 
When reference is made to the " lower 

end " of a coil, should it be Under- 
stood that the expression refers to the 
low -potential end of the inductance in 
an electrical sense, and not to its 
physical position? O. M. N. 

. Unless the context makes it quite clear 
that reference is being made to the 
physical positions of the extremities of 
the coil, it is quite s safe to assume that 

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 
the paper and .diagrams 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 coùrse 
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 from 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. 
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a statement of this sort relates to the 
A.C. voltage distribution.along the wind- 
ing. Colloquially, the end of an in- 
ductance that is connected either to fila- 
ment or to the source of H.T. voltage 
supply is generally called the lower end. 

o000 
Fieldless Chokes. 

I have noticed that many of your con- 
tributors of published designs for re- 
ceiyers seem to prefer the use of 
binocular H.F. chokes in the anode 
circuit of the detector valve. Is this 
a matter of great importance? Un- 
less there i.' any objection, I propose 
to use. an ordinary section -wound 
choice (of a good make which has been 
favourably reviewed in your columns) 
in the construction of my new 2 -v -1 
receiver. P. N. M. 

A choke with a restricted external field 
is very often used in a 2 H.F. receiver 
(particularly when a high- magnification 
H.F. amplifier is employed) because it 
might otherwise be difficult to prevent 
stray coupling between the choke which 
is in the detector anode circuit and other 
inductive windings. 

If you take. care to see that all possi- 
bility of these stray .couplings is avoided, 
there is no reason why your existing choke 
should not be used. 

0000 
H.F. Stopping Resistances. 

In receivers designed for the normal 
broadcast wavebands, H.F. stopping 
resistances of from 0.1 to 0.25 
megohm are often inserted in. series 
With the grids of the L.F. amplifying 
valves. Would it not be correct to 
use a considerably lower value of 
-resistance when building a short -wave 
receiver? G. C. E. 

These H.F. stoppers operate by virtue 
of the ratio between their resistance and 
the reactance of incidental grid- filament 
capacities in the valve : as the reactance 
of these stray capacities is very much less 
when ultra -short wavelengths are being 
dealt with than in a receiver designed for 

- normal frequencies, it follows that the 
usual values could, as you suggest, be re- 
duced appreciably. However, a series 

grid resistance of, say, 0.1 megohm is not 
likely to cause any appreciable high note 
loss, and we think it would serve no use- 
ful purpose to reduce its value much below 
that figure. 0000 

Volume Control Affects Tone. 
The volume control which is connected to 

my pick -up is effective in so far as 
it enables me to reduce intensity to 
any desired level, but when its knob 
is set in the " weak " position there 
is.. a distinct lowering of tone and 
reproduction is lacking in brilliancy. 
Do you think that matters could be 
improved by using some other form 
of control, and, if so, will you sug- 
gest the best method? H. R. 

It seems certain that your 'volume con- 
trol is in the form of a variable resistance 
in shunt with the pick -up windings ; for 
.easons that have been discussed at length 
in the pages of this journal, it is a fact 
that this method may introduce serious 
attenuation of the upper frequencies. 

(a) 

(b) 

Fig. 1.- Volume control for a pick -up. 
High note loss introduced by a shunt - 
resistance (a) may be avoided by substi- 

tuting a potentiometer (b). 

In Fig. 1 (a) we show what is probably 
your present scheme of connections ; in 
Fig. 1 (b) is given an improved method 
which makes use of a potentiometer 
which should have a resistance of at least 
100,000 ohms. 0000 

Reducing Screening. 
I ant about to build a receiver on the 

. lines of the " Band Pass Four," but, 
as it is, if possible, to be mounted in 
an existing cabinet, I should like to 
reduce - its overall dimensions 
slightly. Do you consider that it ' 

would be permissible to use rather 
less comprehensive screening thàn in 
the original model as described? 

N. N. E. 
We would dissuade you from attempt- 

ing to make any radical alteration in this 
respect, although it might be possible to 
avoid the use of a screening box for the 
first tuned input . circuit components. 
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High Note Loss. 
Although my hew receiver is working 

quite well, I am not altogether satis- 
fied with the quality of reproduction. 
The trouble seems to be,most marked 
on speech -perhaps because I have 
not a good musical ear. " S " sOunds 
do not seem to be properly repro- 
duced, with the result that speech is 
sometimes difficult to follow. 

Can you give me any idea as to 
what is likely to be wrong? 

M. C. M. 
It is very probable that " high note 

loss " is taking place in your receiver; 
this is almost always indicated by poor 
reproduction of sibilants. The trouble 
may be traced to the H.F. amplifier and 
tuning circuits, where it can be caused 
1).7 undue sharpness of tuning. Equally, 
the L.F. side of the set may be at fault, 
and effects of this sort are .generally 
attributed to the use of excessively high 
anode resistances, of unduly large by- 
pass condensers, or even to the presence 
of excessive stray capacities in anode 
circuits. 

There remains the possibility that, due 
to interstage reaction, the L.F. amplifier 
is giving excessive proportional amplifica- 
tion of a fairly low frequency. 

If you care to send us a circuit diagram 
of your set, with values marked on it, we 
will endeavour to make a definite sugges- 
tion, but before going further, we would 
advise you, if possible, to make a test 
with another loud speaker. 

n n n O 

A Composite H.F. Amplifier. 
1 mn thinking of making up a two -stage 

11.1'. amplifier with an S.G, valve 
aiul a neutralised triode, using for 
the latter the coupling transformers' 
which have already stood- me in good 
stead in a set with a single H.T. 
stage. In what order would you 
advise me to use the two valves? 

R. P. 
This is a nice point and, except from 

considerations of selectivity, there should 
be little difference whichever . way the 
stages are arranged, at any rate if you 
intend to use double -wound transformers 
for both of them. 

We think that the selectivity of the set 
will be rather better if the aerial input 
is fed to the neutralised triode, and so we 
recommend you to adopt this scheme. 

o.,00 
Pick -up Connections for the Band Pass 

Four. 
II it is possible to do so, will you please 

show me how to connect a gramophone 
pick -up to the Band Pass Four re- 
ceiver? 

If possible, 1 should like to retain 
the feature of free grid bias, and will, 
of course, make provision for switch- 
ing off the B.F. valves when the set 
is ,being used for gramophone repro -. 
duction. P. B. 

This set works quite well as a radio 
gramophone, provided that a fairly sensi- 
tive pick -up is used. In addition to pro, 
viding a switch for interrupting current 
supply to the H.F. valve heaters, it will 
be necessary to insert a single -pole double- 

Wtp@hoo 
WopIlcl 

throw switch in the detector grid circuit, 
arranging its connections in the manner 
shown in Fig. 2. When the H.F. valves 
are switched off the flow of current 
through the original bias resistance R,,a 
will be reduced, bringing about a conse- 
quent reduction in bias ; accordingly it 
will be necessary to provide an extra bias 

Fig. 2. - Detector grid circuit of the 
Band Pass Four," modified for insertion 

of a gramophone pick -up. 

resistance as shown. This resistance must 
be shunted by a switch in order that it 
may be short -circuited when the set is 
used for its normal purpose of receiving 
radio signals. 

To avoid complexity in drawing, 
separate switches are shown, but there is 
no reason why they should not be,com- 
binecl ; in a single instrument. 

0000 
Insufficient Range. 

Do you think that the " Power Pentode 
Two " (" The Wireless World," May 
74) would be sensitive enough for 
use in this locality ? 

From niy experience with other 
det.-L.F. receivers, I have no doubt 
that it would be possible" to obtain 
quite loud signals, but :I am uncertain 
whether it would be possible ade- 
quately to load the power -grid de- 
tector valve. N. C. L. 

We see that you live at a distance of 
about seventy miles from the nearest 
station, and in these circumstances we do 
not consider that the " Power. Pentode 
Two " is sufficiently sensitive to, provide 
consistent reception combined' with the 
high quality of which a receiver of this 
kind is capable. 

As you suggest, there should be no 
difficulty with a large aerial in getting 
signals of a sort, but it is certain that, 
to " fill up " the detector -even if it 
were possible to do so, which we doubt- 

JULY 30th, 1930. 

it would be necessary to make excessive 
use of reaction. ,A. stage of H.F. ampli- 
fication seems to be clearly indicated. 

0000 
Total Anode Current.. 

Will you please tell me how to connect 
a milliammeter (which is normally 
used to indicate output valve over- 
loading) in such a way that it will 
show the total anode current con- 
sumed by all the- valves in my re- 
ceiver? E. T. W. 

This is quite simple : all you ha'e to do 
is to connect the milliammeter between the 
H.T, negative terminal of the set and the 
negative terminal of the H.T. battery or 
eliminator. 

We should add the warning that,unless 
the various anode circuits are properly de- 
coupled it is just possible that the inser- 
tion of the meter (which will have an ap- 
preciable resistance) may provoke self- 
oscillation, as this resistance is common 
to all anode circuits. The trouble will 
not arise f a proper system of decoupling 
is employed. 

It will hardly be necessary to say that 
a measuring instrument inserted in this 
position will also show the screening grid 
current of any S.G. valves that may be 
included in yoùr set. 

FOREIGN BROADCAST GUIDE. 

BELGRADE 
(Yugoslavia). 

Geographical Position : 44° 47' N. 20° 26' E. 
Approximate air line from London : I,055 

miles. 

Wavelength : 432.3 m. Frequency 
694 kc. Power : 2.5 kW 

Time :* Central European (one hour in 
advance of G.M.T.). 

* B.S.T. coincides with C.E.T. 

Standard Daily Transmissions. 
09.00 B.S.T. (Sun.) relay of Sacred Service 

from the Cathedral ; 10.30 gramophone 
records ; 12.20 luncheon concert and news ; 

18.00 talks ; concert ; 20.00 main evening 
programme. 

Female announcer only. Call : Hallo I 
Hallo l Radio Beograd. 

Opening announcements are made 'in the 
Serbian, German, French and English 
languages. 

Interval signal : Metronome (I beat per 
second). The hollow sound is somewhat 
reminiscent of an Indian tom -tom. 

Station usually closes down at about 23.00 
with words Loki Noe (Good night) and, 
if at full hour, with clock chimes and 
carillon. 

Belgrade frequently relays Vienna broadcasts 
and takes in the International programmes 
transmitted by Austria, Germany, Hun- 
gary, Czechoslovakia and Poland. On 
some evenings transmissions are S.B. from 
Ljubljana and Zagreb. 

A 26 

www.americanradiohistory.com

www.americanradiohistory.com


JULY 30TH, I030. THE WIRELESS WORLD ADVERTISEMENTS. 

------ 
---- 

------ ` ----------- 

B7A!J N 
Turntable 

with Folding legs 
is unique 

FOR Outdoor or Indoor use, the new 
Benjamin ball -bearing turntable is 

invaluable to the Portable Set user. 
Used outdoors, the legs are opened out, 
the capacity of the set to earth being 
thus considerably reduced. For indoor 
use the legs are folded, and being fitted 
underneath with rubber buffers, all 
damage to furniture is prevented. 
The smooth - running ball bearings 
make " direction finding ° easy. 

Price 7/6 complete. 

STILL THE 
SAME PRICE 

45!m. 

The B.T.H. pick -up holds a reputation second 
to none for excellence and efficiency. Now, 
with this latest development in the design 
of the B.T.H. Tone Arm, the complete ac- 
cessory forms a masterpiece of ingenuity, 
combining perfect tracking, a feature of 
B.T.H. pick -ups, with the new arrangement 
which facilitates the changing of needles. 
The combination of the B.T.H. pick -up and 
the B.T.H. Tone Arm ensures a minimum 
of record wear and excellent tonal quality. 

----- - 

p . iu s::._,.-..mi 
. 

Bur! 

Write forillus- 
lrated leaflets 
on all Benjamin 
radio products. 

BEN7&!1JN 

ICK-UP 
& TONE ARM 

From all Radio Dealers. 

and buy the Best! 
THE BENJAMIN ELECTRIC LTD. ll ÓTANITIPAV WORKS, 

A27 Advertisements for " The ¡Vireless World " are only 

THE EDISON SWAN ELECTRIC CO., LTD., 
Radia Division, 

la Newman Street, Oxford Street, W.1. 
Showrooms in all the Principal Towns. 

IEDISWAN W.78 

accepted from firms we believe to be thoroughly reliable. 
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P, AllVERTISEDIENTS. THE WIRELESS WORLD JULY 30TH, 1930. 

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. 

SERIFS DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions. provided a 
contract is placed in advance, and in the absence o! fresh 
instructions the entire " Dopy " is repeated from the 
previous issue : 13 consecutive insertions 5% ; 28 con- 
secutive, 10% ; 52 consecutive, 15 %. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (previous 
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 ; 280, Deansgate, Man- 
chester ; 101, St. Vincent Street, Glasgow, 0.2. 

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 reins or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver- 
tisements should be made payable to MIFFS 
& SONS Ltd., and crossed - Notes being 
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 ; 
to all such cases Me use of the Deposit System is recommended, 
and She envelope should be clearly marked " Deposit 
Department." le- 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 £ro, a deposit fee of rs charged ; on 
transactions over ¡Jo and under £So, 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 Ilifle & Sons 
Limited. 

SPECIAL NOTE.- Readers who reply to advertisements 
and receive no 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 

AUGUST 6th, 1930 
For Particulars of Free Ser- 
vice, see Rules on page 113. 

Mention of e' The 

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 OM NIA 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 O R 
MUSIC LOVERS 

BAKERS ss r 

ssewRADIO 
Office,: 89, 8ethurst Rd.. 

8. Norwood, 8.E.25. 
Works: 42, Cherry Orchard 

Rd., B. Croyd,n. 

LOGGING 
MADE EASY 

By the POLAR TUNING GRAPH 
which enables you to record and 
immediately identify any station 
by its wavelength. 
Send 21d. stamp to Dept. W, 
WINGROVE & ROGERS Ltd. 
168 -9, Strand, London, W.C.2 

72 PAGE 
CATALOGUE 

Crammed with illustrations and details of 
all sorts of fascinating and useful gear, at 

very reasonable prices. 

RADIO ELECTRICAL 
SCIENTIFIC INSTRUMENTS 
MOTORS . GENERATORS 
Just send a stamped envelope. 

ELECTRADIX RADIOS, 
218, Upper Thames Street, EC 4. 
City 0191. Electradix, Cent, London. 

BONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Illustrated List. 
QUICK SERVICE. QUICK SERVICE. 

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

TI LTRACK'' 
LVáIMIZNE1293103:1 

Rood. STEEL STORESsysr. 
For the Wireless Experimenter, 

Factor and Retailer, 
r,dl Parileular. (Tora Vole APonyfadurer and ea nd Palfed:- 

BERTRAM THOMAS, Wo s ayStre 
t, RRuIma 

Factory, 

i 

IMPORTANT NOTICE. 
Owing to the August Bank Holiday, the 
next Issue of THE WIRELESS WORLD" 
(dated August 6th) is closing for press 
earlier than usual. 
In accordance with the Notice that appeared last week, the latest date upon 
which Miscellaneous Advertisements could 
be accepted for the above issue was FIRST 

POST, WEDNESDAY, July 30th. 

ACCUMULATORS- BATTERIES. 

ZINCB. 
-Best quality (wired), No. 1, 8d. per doz.; 

No. 2, 9d. per doz.; orders valued 5/- carriage 
paid, otherwise 6d. for postage.- British Battery Co.. 
Clarendon Rd., Watford, Herts. [0258 

ACCUMULATOR HIRE. 

DON'T Buy Accumulators or Dry Batteries, join our 
C.A.V. 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 quhrterly subscription; over - 
10,000 satisfied users; explanatory folder post free; 
'phone or write today. -Radio Service (Loudon), Ltd., 
105, Tornano Av., N.W.5. 'Phone: North 0623-4-5. 

[8751 

RECEIVERS FOR SALE. 

SCOTT SESSIONS and Co., Great Britain's Radio 
Doctors.-r,kl.ead 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 

AGNIFIOENT Cabinet Set, 36ín. high, absolutely 
modem 6 -valve superhet, drum dials, complete 

with frames, valves, cone, loud -speaker, high and low 
tension accumulators, and high tension charger, a most 
efficient set and in perfect order, in Jacobean oak 
cabinet, space for books and papers; £12. -6, Lancaster 
Park Rd., Harrogate. [1083 

McMICHAEL Screened Dimio Three, as new, extra 
coils for ultra short waves, 20/100 metres; £15.- 

Swallow, The Beacon, Newport Rd.. Sundown, I.W. 
. [ 1080 

IIALCYON Portable De Luxe 5 -valve Cabinet, as 
new; cost 37 guineas, accept 18 guineas. -Apply 

Cecil, 91, Houndaditoh, E.0.3. [1079 

ALL - BRITISH Six Wireless Set, complete in cabinet 
containing Celestion loud -speaker, will work off 

frame or outside aerial, 40 stations, 6 valves; £8.- 
L. C. A. D., 18, Berkeley St. Mayfair 7050. [1071 

GE.O. 1f S.G. World Wide Four, frame aerials, Kobl- 
lok cabinet, MA/ speaker, accumulators; C27, 

cost £50; exchange A.C. radiogram. -Box 6952, e/o 
Tha Wireless World. [1065 

FOR Sale, 5 -valve Pye portable set, 2 extra oren- 
mulators. nearly new, guarantee unexpired; owner 

leaving for U.S.A.; 15 guineas. or near oiler. -Box 
6922, e/o The IVireiess World. [1062 

L00K! Manufacturers stock ! I- Complete 3 -valve A.C. 
and D.C. all main sets, 110- 220v., quality com- 

ponent; easy terms; £10. -96, Brockley Rise, S.E.23. 
[1081 

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

ties, suitable for M.O. 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 ollents.- Sclentifie Development Co.. 
57, Guildhall BL, Preston. [0226 

M 1RCONI 5 -valve Portable, model 55, walnut, new, 
17-fi complete; for £12/10.- Taylor, 110, Goswell Rd., 
E.C. [1086 

Wireless I$'orld," when writing to advertisers, will ensure prompt attention. A28 
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Receivers for Sale. -Contd. 
APPLEBY'S. 

WHERE Radio Part Exchange Began; a service 
under the patronage of notabilities and men of 

consequence all over the world which has accurately 
handled the requisitions of over 25,000 people, 84% of 
whom have repeated their first transaction. 
THE Service is as Follows: We can supply prac- 

tically all the leading lines of radio apparatus on 
the market at current list prices; if so desired we can 
accept in part exchange the reputable makes of the 
following apparatus : Receivers (domestic and port- able, radio-gramophones, loud -speakers (cone and 
moving coil), cone units and chassis, battery eliminators 
and mains equipment components, battery chargers, 
remote control equipment, pick -ups and carries arms, 
electric gramophone motors, H.F., L.F., and power 
chokes, condensers (variable, reaction, by -pass and 
smoothing), measuring instrumenta (high grade), L.F. 
transformers, slow motion dials (high grade), modern 

miscellaneous components; valves and tuning , coils 
cannot be accepted in part exchange except by special 
arrangement 

IN View of the Difficulty of Making Fair and Definite 
Offers fhr Material that we have riot inspected, it 

is requested that apparatus tèndered for part exchange 
be kindly forwarded to us for valuation; no business 
can be proceeded with in connection with part ex- 
change until material tendered has been examined; in 
this connection there need be no fear, material is sent 
to us from all over the world, not a single item of 
customers' property has ever been lost or mislaid; re- 
jected offers from Xmas last amount to only 3. 

IN Order to Furnish a Guide, the part exchange 
allowance may be gauged as approximately 50% 

of the list price of the article or articles tendered; for 
some articles the allowance will be- more, and for others 
somewhat less; the allowance is entirely determined 
by the demand for individual articles, considering also 
their condition and production age; amateur con- 
structed receivers cannot be accepted in part exchange 
as receivers, their value lying wholly in the corn. ponents contained in them; only modern apparatus in 
good condition is accepted in part exchange; material - 
cannot be purchased by us for cash. 

TERMS of Part Exchange Business : A minimum 
of 50% of the value of an order, plus carriage 

charge where due, is payable in cash, unless the value 
is below £1, when a minimum of 10s. is payable; 
should the part exchange allowance exceed 50% of the 
total value of new requirements, the difference will be 
credited against future orders; material may be de- 
posited against a credit note, which may be utilised at a later date the maximum amount- allowed to 
stand to the credit of any one individual is £200. 

THESE Terms Have Been Made to the Lowest Eco. 
nomic Minimum, to give the customer the best 

value possible, while enabling us to maintain the 
standard required of this business. 

SPECIALotice is drawn to the fact that by stipu- 
lating a minimum of 50% cash payable on part 

exchange orders, which is the same as stating that 
the part exchange allowance is credited to an order 
for not less than twice the allowance, you are ensured 
always of the best offer, as obviously the more we 
allow you the more you ultimately spend with us, to 
utilise your credit, if for no other reason; note also 
the facility of depositing material against a credit note, 
it can be drawn upon as required, wherever you may 
be; credit notes worth many thousands of pounds- have 
been duly honoured upon presentation; a credit note 
on Appleby's is saleable, should the necessity arise, 
providing notice of transference is lodged with us at 
the time of sale. - 

AS Soon as Apparatus is Discarded from Use, dis- 
pose of it, don't keep it; it is not only wasteful, 

but expensive; the longer you keep it the older it is, 
and the older it is the less value it is; exchange it 
for a part exchange credit note, the value of which is 
constant, and can be disposed of if necessary by the 
holder with greater ease and facility than an article 
or collection of articles can ever be. 
ArOU Will Da Well to Deal with Appleby's; there 

is more in part exchange than the mere allow- 
ance; there is that something which begets confidence, 
that care that makes for efficiency; in the recent 
words of an old customer : Quite an embarrassing aloof- 
ness of purpose and an almost monotonous' accuracy 
you will know that it is all British- British capital 
and British behaviour; you will know also by dealing 
there that you are helping to employ British people. 

SINCE the Day This Service Started it. has Steadily 
Grown, not on' rash advertising or subscribed 

capital, but on the volume of attainment only; and in 
these days businesses do not grow by that - means for - 
nothing, therefore we are privileged to invite you to 
utilise this service, wherever you may live; if you send 
your material by a carrier, pack it well, carriers are 
only human, and it is better to be safe than sorry; 
if you live in London, call to see us, you will like the 
atmosphere, it savours more of sport and art than 
the searing curriculum of commerce. 

APPLEBY'S, Chapel St., St. Marylebone, London 
(opposite Edgware Rd.: Metropolitan Station, or 

4 minutes from Marble Arch, Oxford St.). Tel.: 
Paddington 8828 (3 lines). [0340 

CHARGERS AND ELIMINATORS. 
CHESTER BROS. -All types of mains transformers 

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

TANTALUM and Lionium for A.C. Rectifiers; for 
inexpensive chargers; blue prints for H.T. and 

L.T., 1/- each; Lionilum electrodes, 2 -3 and 5-8 amps. 
-Blackwells Metallurgical Works, Ltd., Garston, 
Liverpool. [8298 
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Success 
is assured! 

Build the Lotus 
S.G.P. Battery Set. 

The success of a set depends on 
the efficiency of each individual 
component. The Lotus S.G.P. 
Battery Kit uses the famous 
Lotus Components, each one of 
which works in complete harmony 
with its neighbours. This remark- 
ably efficient 3 -valve set is simple 
to build : all the main compo- 
nents are already mounted in 
position to save you time and to 
ensure success. 
Eull diagrammatic details sup- 
plied with each Kit. 
Price : £7 -12 -6 (excluding valves, 
cabinet - and batteries)/ or 14/9 
down and 11 similar monthly 
instalments. - 

Full details on reqúest. 

1[Q4TÌUFS 
3 -VALVE SET KIT 

Garnett, Whiteley & Co,, Ltd., 
(Dept. W.W.9) 

Lotus Works, Mill Lane, Liverpool. 

World " are only 

Chargers and Eliminators. -Contd. 
PHILIPSON'S Safety High Tension Supply Units for 

A.C. and D.C. Mains, 200 -260 volts 40 -60 cycles, 
also 230 volts 25 cycles. 

10/ _ Down and Small Monthly Payments Secures 
the Finest H.T. Supply Available. 

PHILLPSON'S Safety H.T. Units are Guaranteed for 
12 Mouths Against All Defects. 

A LL Models Sold on 7 Days' Approval to Ensure 
Complete Satisfaction. 

PHILIPSON'S Safety H.T. Units are the Cheapest 
to Install and the Cheapest to Run; £111716 to 

£6. 
VVITE for Our Booklet, " Radio Poiver," which 
gives illustrations and fall particulars. 

PHILIPSON'S Safety Loud Speaker Output Filters 
for All Receivers, power salve, or Pentode; a re- 

markable output filter at a very low price; 1616., 

PHILIPSON and Co., Ltd., Radio Engineers, ABMs 
Bridge, Boftou. 'Phone: 2038 Bolton. 103ló 

ELIMINATOR Bit Ready for Wiring. -The Westing- 
house 20 milliamp, 120 volt model kit consists of 

transformer, choke..Westinghouse rectifier, 8 mld.'s of 
condensers, 2 resistances for S, G, and detector. 
SUPPLIED, 

screwed to baseboard and safety plugs 
and sockets mounted. 

CRAOEI.E- ENAMELLED Metal Case is Supplied 
Ready to Screw to Baseboard. r 

ONLY Requires Wiring to Drawing Supplied, and 
can be used within 15 minutes. 

GUARANTEED for 12 Months, and sent on 7 days' 
approval against cash: no risk whatever; the 

postage is paid, and the whole outfit ready to wire is 
60 /- .- Fel- Ectric Radio, Garden St.. Sheffield. (9963 

ELLISON MANFG. Co., Ltd.. for better value in 
soundly constructed and designed mains equip- 

ment; write us for quotations for any size or quantity 
of transformers or chokes; special prices for quantities. 

THIS Week's Special Lines: Transformers for H.T.3 
metal rectifiers, 200, 230, 250 volts A.C. input, 

135 volts 20 milliamps output. 15/ -. 

FILAMENT Heating Transformers, universal input 
4v., 5a. output, can be used with confidence with 

3, 4 or 5 one amp. valves, as regulation is excep- 
tionally good; only 19/6. 

LISTS 
and Quotations from the Ellison Manic Co., 

Ltd., Dragon Works, Harrogate. 'Phone : 4880. 
11072 

EKCO All Power Unit, C.I.A., D.C., £9/15 list, as 
brand new unpacked; £6.- Martin, 3, Belfield 

Rd., `Didsbury, Manchester. (1063 

BT.H. 
Tungar L.T. Charger, 220 volts, 40 -50 cycles, 

output 15 volts 2 amps., good condition; cheap. 
-Iverson, 17, Cavendish Rd., Loudon, E.4: 11061 

TRANSFORMERS 
: Ready Power London.-Trans- 

1 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 

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 mfd., 2/ -; 2 mid., 31 - 4 mid.. 
5/3; 500 vclt D.C. test, i mid., 1/6; 2 mid., 2/3; 4 
mid., 3/9. 

SAVAGE'S.-Super 
smoothing and output chokes. 

many types available; write for list. 
AVAGE'S. -Mains transformer for Westinghouse S 11.T.4 unit, with additional winding, 4 volts 

centre tapped 3 amps, 23/ -; transformers for other 
Westinghouse units available. 

SVAGE'S. 
-Mains equipment for new Foreign ALirsteners 

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% volts 3 amps., 6 volts 3 
amps, 4 volte 2 amps., 4 volts 1 amp, 4 volts 1 
amp., all centre tapped, specially developed for auto- 
matic bias; 57/6. 

SAVAGE'S. 
-Maine transformers and power chokes 

are carefully and individually constructed from 
first class materials, with an exceptionally generous 
margin of safety. 

SAVAGE'S, 146, Bishopsgate, London, E.C.2. 
'Phone:. Bisbopsgate 6998. ,J9165 

RADIELLE 400 -volt 60 m.a. Eliminator (200 -250 
A.C.): cost £12, sell £3; complete, brand new; 

bargain. -Priestley, 8, Grosvenor Gardens, Muswell Hill. 
London, N.10. [1105 

PHILIPS Charger, 200 -230 volts, 50 cycles, output 
12 volts 1.3 amps., 120 volts 90 milliamps; £3.- 

21, Avenue Crescent, Leeds. [1094 

E -LIEU() % amp. Charger, 26/ -, cost 52/ -; Ekco H.T. 
unit, 60 m.a., 60/ -, cost 153/ -; Marconi D.0.3 

unit, 20/ -, cost 35/ -; Marconi D.C.2 unit, 30/ -; 
Fellows 'k amp. charger, 25/ -; Revophone crystal set, 
10 / - 2 -valve set, complete wits coils and valves, 36/ -. 
-80, Wolfington Rd., S.E.27. [1102 

saseassissomea UNIVERSAL RADIO EXCHANGE SERVICNS. 
Causion 15, Princes Bt., Harrogate, will sell or exchange 

it for you. 11113 

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

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/ -. 

Radical Cabinets, fitted with Radio 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 Designs. 

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

'Phone : Bishopsgate 6458. [0128 

SUITCASE 
Portable Cases, N.P. fittings, covered 

t imitation leather. including polished oak fret and 
aerial frame, any colour, any sj,ze, 30/ - in real brown 
crocodile grained leather, £2; give inside measurements 
when ,ordering; cash with order. -Fitzroy Electric Co., 
.32, Howland St., London, W.1. [1078 

COILS, TRANSFORMERS. ETC. 

TRANSFORMERS 
and Chokes for Battery Elimina- 

tors.- Chester Bros.. 244, Dalston Lane, London, 
E.8. [9706 

FERRAlNTI 
A,F.3, 12/6; Igranie G., 15/ -; Met. -Vie. 

B H.T. eliminator transformer, input 100- 110v., 
17 /- .- Smith, 50b, Court.fleld Gardens, S.W.5. [1074 

SCREENS 
(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.C.1. [1029 

ND -PASS Four, Coils, complete, 80/ -; Ideal B AND-PASS 
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 

600 and 1,000 ohms Decoupling Resistances, 
specified for the largest and most im- 

portant " Wireless World " receivers; 1/6 each, post 
free.-Groves Brothers, St. Mary's Place, Shrews- 
bury. [ 109 

KILO -MAG Four Formers, slotted, ready for winding, 
. 12/6 set; 1930 Everyman Four, 8/6 set, post free. 

-Groves Brothers, St. Mary's Place, Shrewsbury. 
[1089 

BAND -PASS. Band -Pass. Band -Pass coils wound 
to " Wireless World " specification, complete set 

wound with Lewcos wire, 42/ -; long wave only, 15/ -; 
formers only, L.W. and S.W., 1216 set.- Below. 

SPECIAL 
H.F. Chokes, astatically wound with 

Lewcos wire on turned genuine ebonite, specially 
designed for S.G. circuits; 2/6. -Sound Sales, Tremlett 
Grove, Highgate. [1096 

TRANSFORMERS.- 
Marconi power model A. 120- 

240, 40 m.a., 14/ -; Ferranti A.$.3, 12/ -; Varley 
output, push -pull, 10 /6. -Riley, 18, Wetland Rd., Wat- 
ford. [1092 

DYNAMOS, ETC. 

CRYPTO 
Charging Plant, complete, 220v. A.C., £25; 

6 -salve superhet, with valves, £8.- BM /EBGR. 
Landon, W.C.1. [1070 

GRAMOPHONES, PICKUPS, ETC. 

BT.H. Pick -up and Tone Arm, latest type, used 
once; 25/ -. -Box 6903, c/o The Wireless World. 

[1058 
MARCONIPHONE Pick -up, latest pattern, perfect; 

£2/5.- Brunton, 240, Earl's Court Rd., S.W.5. 
[1095 

NEW Cabinet Gramophone, Era motor, exponential 
horn, crescent balanced arm, fibre tuned Mel - 

trope; offers. -8, Kinfauns Rd., S.W.2. [1097 

ONE Amplion Pick -up and Tone Arm, new; 25/ -, 
cost 40/ -. -80, Wolfington Rd., S.E.27. [1103 

BT.H. Pick -up and Arm (straight), 15/ -; Garrard 
D.S. motor. 15/ - and Celestine C2 (mahogany), 

£2/10; all perfect. -Herbert, 17, Lewis Rd., Southall, 
Middlesex. [1100 
UNIVERSAL RADIO EXCHANGE SERVICES 

for the Best Selection of New and Second -hand 
Radiogram Components. -Write to 15, Princes St., 
Harrogate. [1114 

TRANSMITTERS. 

QUARTZ 
Lenses, 320 metre band, 4/-; calibrated 

for doubling to 160 metre band. ;Smith, Bryn 
Rodyn, Colwyn Bay. [1090 

LOUDSPEAKERS. 
MAGNAVOX Moving Coil Speaker, 230 D.C., £4; 

2 Marconiphone 50 henries power. chokes, 15 /- 
each; Pye 3ä henries choke, 7/6.- Bayley, Lynton, 
King's Rd., Clacton. [1091 

BAKER'S SELHURST RADIO 36 -page Booklet. 
Sound Advice is Yours for the Asking "; write 

now for new edition; see displayed advertisement on 
page 8. [0231 

AMPLION 
Guinea Cone, as new, , perfect, mellow 

tone; 10/6. -21, Randall Av., N.W.2. [1075 
'UNIVERSAL RADIO EXCHANGE SERVICES 

Have that Loud -speaker You Want, or will di,- 
pose of yours. -Write now to 15, Princes St., Harro- 
gate. [1115 

Mention of . "The Wireless World," wizen writing to advertisers, 

THE WIRELESS WORLD - JULY 30TH, 1930. 

Specified 1=1°' for 
ec 

the 
"BAND PASS " 

FOUR. 

MAGNUM 
ALUMINIUM 

SCREENING BOXES 

Similar to Illustration size 47r" x 61" x 6" 
Frosted finish. 

PRICE 5/- EACH 
or set of 5, Including baseboard, 25/ -. 

We specialise in the "RANP PASS " FOUR and can 
. supply as a constructional kit, ready wired and tested, 

or parts separately. Full particulars and interesting 
literature free on request. 

BURNE-JONES 
AND COMPANY LIMITED, 

"Magnum " House, 296 Boro' High Street, London, S.E.1 
Telephones: tl on 6257 & 6258. ®v 

IN 
"RADIO FOR THE 

MILLION." 

Belling -Lee 9 -way Battery Cord with 
Belling -Lee Wander Plugs and Spade 
Terminals. 

519 
Also specified: -Belling -Lee 
Terminals - - - - Price 6d. 

BELLING LEE 
FOR EVERY RADIO CONNECTION 

Ada rtisement of Belling & Lee Ltd., 
Queenswa3+ Works, Ponders End, Middlesex. 

e 

EXACT TUNERS 
250 to 2,000 metres. 

No further coils are required, tuning la as simple as 
A.B.C., see "Wireless World," January 25th : ' We 
can strongly recommend these tuners." Send postcard 
for particulars and Circuits FREE to 

THE EXACT MANUFACTURING CO. 
Croft Works, Priory Place, COVENTRY. 

Loud- Speakers. -Contd. 
EPOCH Moving Coil Speakers are Masterpieces, de.. 

signed and produced by master engineers. 
POCH Moving Coil Speakers are the Standard by 

12.4 which other Speakers are Compared. 
POCH Moving Coil Speakers are in Use in Many 

Alt Editorial Offices. 

EPOCH Moving Coil Speakers are in Use in Several 
Famous 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 ()illy speakers 
that give otter, uncoloured reproduction. 

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

V POCH Moving Coil Speakers Provide the Perfect 
..5J Illusion of the Artist's Presence. 

EPOCH Moving Coil Speakers Represent the Finest 
Intrinsic Vvlue 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. 
-You can hear a hundred moving coil 

speakers, but Epoch itt different. 

EHPOC. 
-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. 
POCH Moving Coil Speaker Modele from £2/10 

to £30. . - 

E POCH Moving Coil Speakers.- Models for every 
requirement and taste. 

E POCH Permanent Magnet Moving Coil Speakers. 
-Nine models from £3/15. 

EPOCH 
Permanent Magnet Moving Coil Speakers 

Require no Mains or Batteries. 

EPOCH 
Permanent Magnet Speakers . are more 

Sensitive than most Energised Moving Coil 
Speakers. 

E POCH 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. 

EPOOH 
Super Cinema Speakers give Enormous 

Volume from a -1 -watt Amplifier. 
EPOCH Super Cinema Speakers are used on many 

100 -watt Amplifiers and never " rattle." 

EPOCH 
Super Cinema Model is Standara on several 

Talkie Equipments. - 

EPOOH 
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. 

EPOOH 
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. 

EPOCH 
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. 

E POCH. -Don't accept our quality claims without 
verification, but don't accept any other maker's 

either. 

E POCH. -Order one on 7 days' approval, and test 
with a switch -over; the only real test. 

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

EPOCIL 
-Our demonstration room is in the heart 

of London. 

E POCH. -Its accessibility has been studied for the 
convenience of callers. 

E POCH. -If you cannot call, write for booklet W.S.3, 
and approval terms. 

EPOCH 
RADIO MANUFACTURING Co., Ltd., 

Farringdoa Av. (near Ludgate and Holborn Cir- 
cuses). 'Phone : Central 1971. [8983 

will ensure prompt attention. A30 
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JULY 30TH, I930. THE WIRELESS WORLD ADVERTISEMENTS. II 
VALVES. 

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

pairs if required). 

FILAMENT Volts 6, plate volts 400 (maximum). 
grid bias 84 volts (approx.), impedance 800 ohms, 

amplification factor 3.8, mutual conductance 4.35 
m.a. /volts; price £5110; see article " The Wireless 
World," 24th July, 1929, then send to North London 
Valve Co., Ltd., 221/, Cazenove Rd., Stoke Newing- 
ton, London, N.16. [9964 

COMPONENTS, ETC., FOR SALE. 
BELLING -LEE Panel Fittings 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- 

ander Black, Wireless Doctor, 55, Ebury St., 
S.W.1. Sloane 1655. [0329 

AMATEUR'S Surplus. -J.B. drum dial, '6/ -; Gilman 
chassis, 9/-; Amplion B.A :2 unit, 13/6; Blue 

Spot 66p. as brand new, 20/ - T.31.22 ponton, 10/ -; 
H.L.210 and 1.210, 6/- 'eaolt; Pye reaction 0.0001, 3/- following all Lissen, super transformer, 11/-; needle armature pick-up, 25/ -; volume control, 3 / -; 
2 0.0005 variable, 4/- each; offers for any or all 
considered. -G. A. Thearle, Freshwater. [1084 
1¡OR a Big Country House Set: Orypto rotary con- 

verter, 50v./230v. 150 m.a., just overhauled by 
makers, £12/10; 5 Exide W.H.60 batteries, perfect, 
25e- each, £5 all; 2 Ferranti BI chokes, 10/ -; R.I. 
100 henry, 7/6; P.M.24A, 12/6; A.O. /R. and holder, 7/6; Record HI aerial and H.F. coils, 20/ =; cabinet and container, with switches and 2 condensers, 35 /- . -Mil- 
ford, Cyona, Didcot. [1073 

SCREENS, 
for Foreign Listener's Four, 1930, valve 

screens, 3/ -; coil screens, 2/9; choke screens, 2/6 
each; aluminium baseboards, 2/6; send for lists, post free.- Loud -speaker Co., Ltd., 2, Palmer St., S.W.1. 

[1067 
RADIO HOUSE, HUDDERSFIELD, issues the Reli- 

ability Wireless Guide, Which will be sent post 
free upon request by Messrs. J. H- Taylor and Co., 
15, Macaulay St., Huddersfield. [7823 

PART Exchange. -See our advertisement under Re 
ceivers for Sale.-Scientific Development Co., 57, 

Guildhall St.. Preston. [0228 

ELECTRICAL Clearance. -2 -valve transmitting sets, 
15/ -; Morse transmitting sets, 12/6; lin. spark 

coils, 6/ -; 2in. spark coils, 17/6; super microphones, 2/6; microphone transformers, 2/6; television motors, 
electric, 110 or 220v., D.O., 10/ -- 1i)1.p, motors,. 110v., 
30/ -; 50v. 4a. dynamos, 35/ -; 20v, 6a., 40/ - 100v. 
10a, slow speed, £7; portable telephones, 17/6 ear- 
phones, 1/3; telephone H.T. generators, 6/6; (Morse 
keys, 3/6; buzzers, 2/6; 1 mid condensers, 1 /6; hand telephones, 5/ -; shunt regulators, 10/- to £1, all 
sizes; 1,000 ohms chokes, 1/ -; magnetic relays, 12/6; l'.o. relays, 6/ -; Ford - ignition coils, 4/ -; 3/411.p. 220v. 
motor, shunt wound, 50/ -; Mark m Star crystal sets, 
40/ -; D.III buzzers, platinum contacts, 5/ - Dewar 
switches, 1/-; 12v. car dynamos, 25/ -; 6 or 12v. car starter motors, 12/6; cash with order or c.o.d.; all 
goods guaranteed; send now, list now ready.- Galin, 
Binfleld Heath, nr. Henley -on- Thames. [1087 

ß, 
AV. Exide, W.S., with G.E.C. electrolytio charger If for 200v. A.O mains; 45 /- .- BM /XRPH, Lon- 

don, W,C.1. [1093 
METER, m.a. volts, 5 ranges, 45/ -; motor, 110v. 

D.C, 12/6.- Ashman, 22, Kentish Town ltd., 
N.W.1. [1098 

GENUINE Bargains. -New B.T.H, army pick -up, 251 -; 
4 ohms Paul unipivot galvo and thermal couple, 

L.S.5A valve, model 280 Weston -0 -500 milliammeter, 
301 voltmeter, 0 -8 and 0. -80, Marconi 0.003 variable 
condenser, lin. heavy discharge induction coil, 2- 
0.00025 Hamerlund condensers, . Siemen'a- sin. dial 0 -6 
ammeter and 0 -150 voltmeter, 200 volt H.T. battery 
charger. -96, Laburnum Grove, Portsmouth. [1101 

HAVE You Any Apparatus to Dispose of P-Universal 
Radio Exchange Services will, either sell your 

surplus material for cash, or make a. generous allow- ance against new or second -band apparatus. 
1XTE Have a Large Stock of Second -hand Components 

M Guaranteed Condition; let us know your require - mente; lists free. 

THIS Week's Special Bargains: -Pye I2/6 L.F. Trans- 
former, 7/6; pick -ups, Loewe, 12/ -; Electmvox, 

14/6. 

MAGNAVOX 
Moving Coil Speaker, new, £4; Fulto- 

graph, new, £5; Marconi D.0.2 eliminator, £2 
Ferranti 0.P.3C, transformer, 17/6; large selection of 
mains transformers and condenser blocks, L.F. chokes, 
40 m.o. at 30 henries, 6/6. 
T ARGE Assortment of Modern Valves, A.O. and 
LI battery types; very large quantity of variable 

condensers, 1/- upwards; Ultra 52/- speaker chassis, 
with handsome cabinet, 45/ -; vast selection of fixed 
condensers, resistances, valve holders, speakers, gramo- 
phone motors, band and electric, radiogram parts 
rectifiers, switches, tuners, coil holders, coils, and other 
components too numerous to mention send us your 
enquiries and let us know what you leave to dispose 
of.- Universal Radio Exchanges Services, 15, Princes 
St., Harrogate. [1112 

WESTINGHOUSE H.T.4 Rectifier, 23/ -; Magnavox 
X cone 6volt field, under guarantee, £3/10; 

A.C. /S.O., 14/ -; P.M.24, 10! -; P.M.4D.X , 

P.M.254, 8/ -; as new. -27, Miles Hill Av., eeds. 
[1106 

HIGHLY SENSITIVE 11_ 

SUPER - MICROPHONES 

Entirely new, not Government 
surplus, made on the latest 
principle, a vast improvement 
over all other types will take 
up whispered words from a 
distance of several yards, also 
strongly amplify and trans- 
mit speech and music over a 
distance through Loudspeaker 
or Headphones. Splendid 
Instruments for making 
Detectaphone, DEAF -AID, 
LOUD -SPEAKING T E L E - 
PHONE, ANNOUNCEMENTS 
THROUGH LOUDSPEAKER 
(with or without Valve Am- 
plifier), Electric Sound De- 
tector, BABY ALARM, from 
Bedroom through distant Loudspeaker, Ex- 
periments, etc. NO OTHER MICROPHONE OF 
EQUAL SENSITIVENESS KNOWN ; each 
instrument finely black enamelled and fitted 
with a 3 -ft. silk connecting cord. 

SINGLE Super -Microphone - - 8/6 
DOUBLE ,, /doublerangesad\ 

\volume of sound/ 

PULPIT 
MICROPHONE 
for Church Deal -Aid 

Installations. 

18' 

18/6 
TREBLE /vrolbuleme aong 

seoud/ 
28/6 

SPECIAL MICROPHONE TRANSFORMER for con- 
necting Super -Microphone to Radio Headphones, 6/. 
Loudspeaker, Valve Amplifier or Wireless set 

SMALL 10 OHMS EARPIECE 
toi use 'with Super -Microphone as s HIGHLY EFFI- 
CIENT DEAF AID, or Detectaphone, etc. ; thin 
3 -tt. silk connecting cord fitted, Escales. 6/.. 
Fine Black Enamelled - - - 
Futi Dheetions forure of Super- .dierophone for 
many purposes and Inagrame of connections 
free. 

FREOK. ADOL.PH, Actual Maker, 
27, Fitzroy Street, London, W.1 

'Phone : Museum 8329. 

METAL CABINETS 
for all Wireless World sets from 22/6. 
Aluminium screening boxes, all sizes, to 
order. Standard size from stock, 

6x 8x 61, price 4/. each. 

W. H. PARKER, Sheetmetal Workers, 
Back Autumn Terrace, Leeds - Tel. 62859. 

Electrically sealed 

METAL CABINETS 
Complete with Base for 1930 Everyman 
Four, New Kilomag Four, and W.W. 

Record III. Jacobean Finish. 
TERMS : CASH Price 57/6. WITH ORDER 

RIGBY & WOOLFENDEN, S WORHERS, 
METAL 

MILNROW RD., ROCHDALE. 

Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48HOURS-TWELVE MONTHS GUARANTEE 
with each repair. 4/- Post Free. 

Terms to Trade. 
TRANSFORMER REPAIR CO., 

Dept. W 
963, Garrett Lane, Tooting, London, S.W.17 

® REPAIRS 

Components, Etc., for Sale.-Contd. 
MARCONI P625, 6/6; P625A, 6/6 Ferranti A.F.5, 17/6; Igmuio pick -up, 12/6 all, perfect.-Wood,, 
13, Brackenhall Rd., Sheepridge, Huddersfield. [1107 

MULLARD Permncore, 10/6; Wearite Titan toil, 
7/6; Igrnnic L.F. choke type F, 7/6; Milliard' 

P.M.1 H.P., 3/6; 1'.M.12, 7/6; Cossor 2 -volt pentode,\ 8/6, new.- Sargent, 132, Lundguard Rd., Moaner, Ports -i 
mouth. [11081 

MARCONI 
New Type Pick -up, £2; Hunt's anrpmeter,' 

0-25, 4/ -; Parex Titan roil, 7/6 Lessees Q.A.T., 
7/6; pair Cossor coils, 6/ -; Wearite loading coil, 4/6; 
pair Marco S.M dials, 6 / -; first class buzzer wave. 
meter, 12/6. 

ORMOND Cone Unit, with chassis, 13/6 Vnrley 
nntimobo 5 /- ;_.Vnrley R.C.O. unit B, 5/-; Duhi- 

lier, 3/6; P.M., 3/6. 
HARLIE Wave Trap. 5 / - Watmel new type tuner, 

8 / -; Igrauio dual impedance If. bunt, 6/ -; Climax 
bind° choke, 4/-; Brandes head phones new, 4/6; 
Igranic S.W. coils, 5/- set; Lewcos S.W. coils, new, 
2/9 each. 
TM= Multi Switch, 41 -; Utility D.P.D.T. lever, 

2/6; Lotus P.P. D.T.D.P., 2/6; 2 T.C.C. elec- 
trolytic) condensers, 9/- each; 1 double, 17/ -; Cossor 
L.F, transformers 10/6 each Permetti A.F.3C, 16/6; 
Hydra 2 inf., 1/6 ditto, 66áv., test new, 2/ -; Hydro 
1 inf. 1,000v. A.C., teat, 2/9; T.C.C. 4 mf., 500v., 
working, 5/6 each. 

G( ARRARD D.S. Gramophone Motors, complete, No. 
l0A 3J3 gg (list 53/6); L.S.5, 12/6; A.O, /e. O., 12/6 A.b. /21.1.., 7/6; Cossor P215, 6/6; l'.M,2, 3/9; 

P.M.i2, 8/6; Marconi 5215, 8/6; H.L.210, 6 / -; 11fn1- 
lard 84v., 12/6; all guaranteed, us new. -G. A. Ryall, 
182, Kennington Rd, London. [1104 

MISCELLANEOUS. 
TT SESSIONS and Co., Great Britain's Radio S officially approved as wireless repairers 

by Radio Society of Great Britain and Wireless League; 
old sets of every type repaired, rebuilt, modernised; 
send set for immediate quotation. _ 

SCOTT 
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 so desire, we will design and construct high 
grade apparatus to suit your especial circumstances for 
quality, range and selectivity, -Tel.: Tudor 5326. Mus- 
well Hill, London, N.10. [0262 
ALEXANDER, BLACK, 

LTHE Original Wireless Doctor, will call (London 1 and Home Counties) and cure your set. 

CONSULTATIONS 
by Appointment Without Obliga- 

tion, sets installed, maintained, and brought up 
to date, gramophone pick -ups, eliminators. and Web - 
son moving coil speakers demonstrated; purity repro. 
duction specialists. 
55, , Ebury St., Victoria, S.W.1. Sloane 1655. 

[0 277 
EASY Payments.-We supply, by easy payment 

components, accessories, and sets. any make; 10 
down, balance spread over 11 months. -Send list 
requirements to London Radio Supply Co., 11, 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 

ENG1NEERS, 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 poets 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.LC.E., A.M.LA.E., A.M.I.Struct.E., 
Metric. 0. and G.. G.P.O., oto, 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.1. [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, ß.W.13. Prospect 5633. (9705 

GUARANTEED 
Repairs, by Experta.- 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. [955e 
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TUITION. 
TYPEWRITING, correspondence courses, technical 

literature, components and complete sets, are all 
dealt with; write for complete details; complete index 
system, 116. -Box 6888, c/o The Wireless World. 

[1053 
WANTED. 

WIRING Circuit Marconiphone Type 81 Receiver.- 
Carpenter, 15, Blenheim Park Ed., Croydon. [1060 

WANTED, M.L. converter input, 12 volts.- Particu- 
lars to Box 6964, c/o The Wireless World. (1076 

WANTED, Master Three Star or similar set, alto 
cone speaker; state prices. -W. P1,1111ps, 12, Villiers 

St., Oldham. [1069 

WANTED, copies " Wireless World " for last 18 
months; state price. -34, Melbourne St., York. 

[1099 
UNIVERSAL RADIO EXCHANGE SERVICES 

Want Your Surplus Apparatus in exchange for 
cash or other apparatus, new or second -hand. 

WRITE Now for Particulars of Our Original Scheme 
for a Better Exchange and Sale Service. -15, 

Princes St., Harrogate. [1116 

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

WIRELESS Business for Sale, good prospects, splen- 
did district; about £400. all in, or partner - 

ship. -6971, c/o The Wireless World. [1085 

SITUATIONS VACANT. 

WIRELESS Operating; fees payable after appoint- 
ment; amateu,, Morse classes.- Manager, Wireless 

School, 21, Manor Gardens, London, N.7. [9378 

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

a sound training to all students, with assured posi- 
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.5. (91377 

TUNIOR Engineer Wanted by Talkie Equipment 
vv Firm, public school education (science side). with 
some knowledge of radio and general engineering; 3. 
guineas per week. -Apply by letter in first instance. 
stating age, qualifications, etc.; send copies only of 
testimonials. -Box 6951, C/0 The Wireless World. [1064 

WE have a Vacancy for an Electrical Engineer 
conversant with the design and application of 

research and production test instruments used in the 
manufacture of radio ap aratus. -Write, giving age 
and fullest details of technical training and experi- 
ence, Murphy Radio, Ltd., elwyn Garden CIty, Herts. 

[1068 

SALESMEN 
Attention! I- Complete 3 -valve A.C. 

and D.C. all mains sets; selling price B7/7, your 
commission R1/1; quality components. -96, Brockley 
Rise, SE.23. [1082 

SITUATIONS WANTED. 

COLLEGE Trained Electrical Engineer Desires Re- liable Post, 12 years radio, design and research 
work, 22' months' experience talking picture appara- tus, film and disc; could develop new lines. -Box 6904, c/o The Wireless World. 11059 

RADIO Engineer, over 12 years' experience, free 
middle October, situation within 20 miles of 

Hayes preferred. -Box 6953, c/o The Wireless World. 
[1066 

YOUNG Man, 11 years' radio experience, first class 
P.M.G., requires situation with wireless firm, 

good general knowledge radio and experienced with 
all types of sets and components.-Box 6965. c/o The 
Wireless World. [1077 

BOOKS, INSTRUCTION, ETC. 

TELEVISION. The complete authorised book on 
television (Baird Experimental) transmission and 

receiving is now ready; order " Television To-day and 
To- morrow" (Moseley and Barton Chapple), 7/6 net.- 
Pitman's. Parker St., $ingsway, W.C.2. [9309 

STEP by__ Step Wireless. -A complete course of In- 
struction for wireless engineers; send 1 /- for 

first 4 weeks.-Clifford Pressland, A.M.I.E.E., Ramp - 
ton-on- Thames. [0195 

FREE; Inventor's Guide on Patents. -T. A. A., 253, 
(W), Gray's Inn Rd., London, W.C.1. [6373 

Ji:.i:'{ . 4': :C:f:;Kh< 

...,..' i .._. s _,.. .. 

(71,7. V güti"t 

CELESTION LOUD- SPEAKER 
Model C.12 

RADIO'S RICHEST VOICE 
For over four years the Celestion C.12 Loud -Speaker 
has remained the supreme standard for the finest radio 
reproduction -" The Very Soul of Music." 
See and hear it for yourself at any radio dealers I 

Oak £5:12:6 Mahogany £5:17:6 Walnut £6:6:0 
CELESTION LTD. Kingston -on- Thames. 
London Showrooms : - - 106, Victoria Street, S.W.I. 

PARFAI T 
SUPPLIED IN SIX FINISHES 

Semi- Polished Black Seml- Polished Mahogany, 
Highly Polished Black Highly Polished Mahogany 

Matt Cube Surface 
Obtainable from most wireless dealers. 

Advertisement of H. B. Potter dr Co., Ltd., Station Buildings, ROCHDALE. 

Unrivalled for all 
WIRELESS & ELECTRICAL Purposes. 

Write to Magnet Dept. 
for Latest Booklet. 

DARWINS LIMITED, Fitzwilllam Works, SHEFFIELD. 
London Office : 8o, Bishopsgate, E.C.2. 

INDEX TO ADVERTISEMENTS. 
PAGE PAGE 

11 Garnett, Whiteley & Co., Ltd. 9 
8 General Electric Co., Ltd. 1 
8 German Radio Exhibition 

10 
Cover fi, 

Adolph, Fredk. 
Appleby, E. Hetherington 
Baker's " Selhurst " Radio 
Belling & Lee, Ltd. 
Benjamin Electric, Ltd. 
Burne -Jones & Co., Ltd. (Magnum) 
Celestion, Ltd. 
Cole, E. K., Ltd. 
Darwins, Ltd. 
Day, Will, Ltd. 
Eastick, J. J., & Sons 
Edison Swan Electric Co., Ltd. .......... 5 and 7 
Electradix Radios 
Ever Ready Co. (G.B.), Ltd. 
Exact Mani. Co. 
Exide Batteries 
Fonteyn & Co., I.td. 
Formo Co. 

7 
10 
12 

Cover i. 
12 

H. & B. Radio Co. 
Heayberd, F. C., & Co. 
Holzman, Louis, Ltd. Cover I. 
Hughes, F. A., & Co., Ltd. Cover i. 
Leotro Linz, Ltd. 
Lever, Eric J. (Trial, Ltd. 
London Electric Wire Co., & Smiths, Ltd. 
Marconiphone Co.. Ltd. 

8 McMichael, I., Ltd. 
M=L Magneto Synch, Ltd. Cover iii. 

10 Milliard Wireless Service Co., Ltd. Cover i. & p. 3 
Parker, W. H. 11 
Paroussi, E. 
Perseus Mont. Co., Ltd 

PAGE Pertrix, Ltd, Cover iv. 
Philips Lamps, Ltd. Cover iii. 
Player's 7 
Potter, H. B., & Co., Ltd. 12 
Regent Radio Supply Co. 
Rigby & Woolfenden 11 
Six -Sixty Radio Co., Ltd. 
Stratton & Co., Ltd. Cover ii. 
Telegraph Condenser Co. Cover ii. 

2 Thomas, Bertram 8 
6 Transformer Repair Co. .. 11 

Varley (Oliver Pell Control), Ltd. 
Westinghouse Brake & Saxby Signal Co , 

Ltd. 2 
Wilkins & Wright, Ltd. 
Wingrove & Rogers, Ltd. 8 

8 Wright & Weaire, Ltd. 
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RECTIFYING 

VALVES 
TO RELY ON 

Reliable and efficient H.T. 
supply assured . output 
easily varied and smoothed 

. long life and high 
efficiency ... in fact PHILIPS 
Rectifying valves. There is a 
Philips valve suitable for every 
all -electric receiver H.T. Unit, 
transmitter, amplifier, and 
wherever D.C. is required from 
A.C. There are over 50 types 
for special purposes. 

Type 1821 (illustrated) is a new 
full wave rectifier with a max. 
anode voltage of 250 and an 
output of 60 m /A. The 
filament takes a current of one 
amp. at 4 volts. Price 17/6. 

PHILIPS 
RECTIFYING VALVES 

Made by the manufacturers of the famous Philips Argenta electric lamps, rnmmr.nal and industrial fittings, all-electric radio receivers, and neon signs. 

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD, 
LONDON, W.C.2. 

u.v.6. 

A 

P.0 
posted to -day will bring you 
by return particulars of how 

you can operate an 

AC 
All- Electric Receiver from a 

D 
supply main, by using the 

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, Marconiphone, Burndept, 

Kolster- Brandes, M.P.A., etc., etc. 
THE M -L MAGNETO SYND. LTD., 

Radio Dept., COVENTRY. 
Telephone : 5001. 

Advertisements for " The Wireless World " are only accepted from 

Write for Pamphlet 5901 
which gives full details. 

Godbold*. 

firms we believe to be thoroughly reliable. 
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PROGRESS 
Just as London Transport has developed the 
latest 6- wheeler " General " from the old 
Shillibeer, so has the growth of Radio brought 
with it the latest improvement in H.T. 
batteries -Pertrix. 

Pertrix batteries employ 

NO SAL -AMMONIAC 
Therefore there is no internal corrosion, no 
sudden changes in internal resistance, no 
crackling, no rapid failure. Over its whole 
life, which is 6o% greater than normal, 
Pertrix gives you steady reliable, H.T. supply 
and, therefore, exceptionally good reception. 

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

PRICES. 

DISCHARGE 12 
STANDARD. MILLIAMPS. GRID BIAS. 

Size in inches. 
Volts. L. B. H. s, d. Volts, s. I. 

CO 5 X 61 X 3 8 0 9 ............. 1 6 

100 81 x 61 x 31} 13 0 12....... ..... 2 3 

120 mg x 61 x 3ii, 16 6 15............. 2 9 

at 
aliic. 
60% LONGER LIFE 

MARNON SAL AMMONIAC 

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

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. 
f Colonial and Foreign Agents: 

UNITED Swaim-The International News Co., 191, Varlck Street, Néw York. Fsektez --W. H. Smith & Son, 2$1f, Rue Rivoli; Parie; Hachette et Cie, Rue Réaumur, Pads. 
SELDOM-W. H. Smith & Son, 78, Marche aux Herbes, Brussels. INme -A. H. Wheeler & Co., Bombay, Allababad and Calcutta. 8ocT11 Anima- Central Nux Ag,ecy, Ltd., 

ADeTm.LIA- Cordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.B.W.), Brisbane (Queensland), Adelaide (B.A.), Perth (W.A.), and Launceston (Tasmania). 
CANADA -The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax. Humiltrn; Cordon & latch, Ltd., Toronto ; Imperial News Co., 

Toronto, Montreal, Winnipeg, Vancouver, Victoria. New ZNeLean- Gordon & dotal, Ltd., Wellington, Auckland, Christchurch and Dunedin. 
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