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DUBILIER
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« Wireless Constructor-’

Designed specsfically to
give the finest possible
results wuth any set from
a Two-Valver to a Power
Amplifier. Crownedwith
the Celestion hallmark
—a beautifully designed
and hand-polished cab-
m_el
in Qak £7:15:0,
Mahogany £8 :5: 0,
Walnut (to order)
£9:0:0.
Other Celes.ion models
from £3 :15 ;0.

WRITE FOR AN ABSORBING FREE BOOK ON *“SOUND RE-CREATION’

CELESTION

The Very Soul of Music

Write- to : Celestion Ltd.,
Dept. C. Kingston-on-Thames.

FOREMOST NAME IN SOUND REPRODUCTION

London Showrooms:
106, Victoria Street, S.W.1..
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At the request
of ‘'many inter-
ested users we
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are now publish~
~ing by the
courtesy of the
N.P.L. one
of the latest
“Hypermu”
N.P.L. voltage
amp lification
curves taken
with the famous
A.CHL. indi-
s rectly~-heated
- Cosmos valves.
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ASTOUNDING N.P.L. TEST RESULTS
PROVE “ HYPERMU ” PERFGRMANCE TO BE

ABSOLUTELY INIMITABLE

This curve adequately embraces the whole useful range of frequencies. It
shows a voltage amplification of 70 at 25 cycles whilst between 50 and 5,000
cycles it denotes the amazing amplification of 110 expressed in a straight
line indicating absolute uniformity between these limits. At 8,000 cycles it

is the same as at 25 cycles.

This curve which eclipses any other published by Radio manufacturers
throughout the world will be augmented by the publication of further
equally amazing “Hypermu” curves taken in conjunction with other

indirectly-heated valves and also the P.M.4.DX.

Obtain free copies of the 4 latest curves from
your Radio Dealer .

W

12, HYDE ST., LONDON, W.C.1.
a1 Advertisements for ** The Wireless World ** are only accepted from firms we belicve to be thoroughly reliable.
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The most remarkable nickel alloy transformer. Gives the highest and /

most uniform amplification of any commercial intervalve transformer,

and is recommended as best for all modern receiver circuits, "Meta -
B 1

|
screened and encased in Bakelite, weight 14 ozs. Size 3" X 13" X 3",
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Ybu cannot

S
afford to use any but the best

g
QQ Condenser in an eliminator circuit.
HELSBY CONDENSERS

are made and guaranteed by a firm with
30 years’ experience in condenser making, from
sma]l_tc]cphonc and radio condenscrs to Power
Condensers  weighing upwards of 2 tons.

Guaranteed working voltages :-

Typc M 5 = 150 volts D.C.
Type 2A ~ — 350 volts D.C.
Typc '3A — = 450 volts D.C.

Type 4A = - 6oo volts D.C.

All Helsby Condensers are vacuum dried
and imprcgnatcd with a spccia] non-
ygroscopic material which
renders them moisture
proof.

If unobtainable from your dealer, write
to us giving his name and address.

BRITISH INSULATED CABLES LTD

PRESCOT - LANCS.
Makers of PRESCOT and HELSBY cables

ELECTRAD

TRUVOLT
Resistances

Truvolt . wire-wound potentiometers sim-
plify-the construction of H.T. Eliminators
and do away with all guesswork. The
resistance element is a nickel alloy wire.
There is no iron to rust or zinc to oxidise,
Truvolts are air-cooled and give a positiva
and lasting service. All Truvolts are rated

=
» &
at 25 watts, : =
REDUCED PRICES. /
Type T.5. 500 ohms. 224 m.a. 8/6 each
. T.10 1,000 . 158 . 8/8
. T.20 2,000 ., 2 ., 86 .
. L.25 2500 100 . 8;6 o
. T.30 3,000 91 .. 86 .
. T30 5000 . 71 .- 86 .,
=i 1.75] Fa5(0=s% 58 .. 86 ,
. T.100 10,000 50 ., 8/6
. T.200 20,000 25 . 8/6 .
- T.250 25,000 . 327 86 . :
. T.500 50,000 . 225, 86
Write for our new 68-pagé Cata-
logue and Audlo Manual., It tells
you all about the uses of Electrad
resistances. Post Free 6d.

THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W.1.
‘Phone: Mayfair 0578/9.

THE BEST OF THE
BRITISH UNITS.

18/6

complete with cone
clamps and aluminium
brackets as shown, en-
abling ~ exact centre
adjustment to be made.

Before you buy. a unit for your cone speaker, send
for a leaflet on this Watmel Unit. Both in theory and
in practice this is the best unit yet turned out either in -
this or in any other country.

Magnets of Cobalt Stecl, pole pieces of turbo stalloy,
armature of best charcoal annealed iron; positive adjust-
ment and true four-pole action combine to make this a
unit of outstanding performance and sensitivity. Fully
descriptive folder No. 101 comes free on application, and
shows you how you can build a complete loud speaker,
including magnificent oak cabinet, from a kit of parts
costing only 53/-.

WATMEL WIRELESS CO., LTD., Imperial Works,
High St., Edgware, Mx.
Telephone : Edgware 0323. PaT

Mention of ** The Wireless World,"”" when writing to advertisers, will ensure prompt attention. A2




JaNuAry 1ST, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 3

o
The FE R RANTI
Ll Multi - Range Test Set

The Multi-Range Test Set is the latest addition to the range of FERRANTI Radio
Meters, and it is an instrument of which we are justifiably proud. ' It fully maintains
the high traditions of scientific design and manufacturing skill for which the makers
of the famous AF3 are renowned, and in the hands of the serious experimenter if. has
many applications. In fact, thereis no direct currént measurement—<current, pressure,
power, or resistance—up to 25 amps., 250 volts, that may not be measured by this
instrument. An even greater and almost unliinited range may be obtaired by the
employment of external shunts and resistarices.

The Multi-Range Test Set comprises two FERRANTI Radio Meters—an ammeter and
a voltmeter—mounted side by side in a moulded bakelite case with the terminals so
arranged that current and voltage readings may be- taken simultaneously. By means
of rotary switches mounted on the instrument a wide range of readings is obtainable.

o-r milliamp 0-5  amperes. o1 volt
o-10 milliamps 0-10, amperes o-5 volts
o-50 milliamps 0-25 amperes o-10 volts
o-100 milliamps 0-75 millivolts o0-50 volts
0-500 milliamps o-100 millivolts 0-100 volts
1N o-1 ampere 0-500 millivolts 0-250 volts
PRICE
Without Case and Leads, £7 15 0 : With Case and Leads, £9 5 0
The instrument has a most handsome -/ Write for leafel We. 406.
appearance _and is’ of< convenient size,
measuring 6” X 5”x 2”, and weighing only
1 lb. 7.02s. It is a universal tes}tlmg,m-
strument of immense "value to-the man )
who wants to ascertain facts and eliminate FERRANTI L7D. HOLLINWOOD LANCASHIRE

guess-work,

ARE YOU PROUD , 1 )
» G enor Batteries give continyous
OF YOUR NEW SET ? a:gs:ar:isfactory service because they
DO IT JUSTICE incorporate a new vitalising element
HE BEST which is unique to Grosvenor.
AND FIT T 66 v. from 7/6 g‘:p;;uﬁ?_?‘?sx{ﬁ(: V. 20/—

POSSIBLE BATTERY .. 116 S - - - s 32/6

BRITISH
MANUFACTURE

GROSVENOR BATTERY CO., LTD., 2-3, White St., MOORGATE, RONDON, E.C.2. Phone: Met. 6866
A3 Advertisements for *“ The Wireless World '’ are only accepted from firms we believe to be thoroughly reliable.
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A /INVEST
IN

SQUIRE Cone Speakers are a good Retail Prices.
Fpcs Tt ) Price of Cradle
investment from all poirts of view. complete  with
For a very small expenditure they E;’.:fsi,.,.‘,’f':.fa
will bring you in reproduction that is enamelled
only equalled by the most expensive L 2
speakers on the market. We make this (including
claim with the utmost confidence, be- Eayalts)
cause it has been tested and proved

true. There is a Squire Speaker to S
suit every purse and every require- silver _ chains
ment. Ask your dealer to demon- R
strate one and prove our claims for fringe 4/- ; Kit
yourself. The 101 is illustrated above. (e s

Fredk. Squire Ltd.,

10, Leswin Place, Stoke Newington, N.16.

=

An entirely new M-L production
for the ALL ELECTRIC RE-
CEIVER, the D.C. to A.C

Easily operated by~ connecting to any
AC. Mains light socket—no batteries

needed—this Lotus All Electric 3-valve Converter.
S.G.P. Set is highly selective and covers 40 WATT Model 85 WATT Model
a good range of British and Continental £13-0-0 £19-0-0

stations. Cash price £21 (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3-valve S.G.P.
Battery Model-—Cash price {13:15:¢. .

Power Supply Units our Speciality.

For home construction get the Lotus 3-
valve S.G.P. Battery Model Kit at
£7:12: 6, Seeand hearitatany wireless
dealer’s or write to-day for the Lotus
Sets Catalogue and Hire Purchase terms.

J LA TR

ALL ELECTRIC
RECEIVER ARG

G et s the best rece P tion. above machine for runmning your ALL
ELECTRIC RECEIVER. The only safe
way to operate receivers from D.C. Mains.
Suitablefor well-known makes of Receivers

GARNETT WHITELEY & CO., LTD., Dept. W.W.4, M-L MAGNETO SYND. Ltd.,
Lotus Works, Mill Lane, Liverpool. Radio Dept., COVEN TRY.

Telephone : 5001.

Made by the makers of the famous Lotus components i one of the most
smodern radio factories tn Great Britain.

Causton

Mention of *“ The Wireless World,” when writing to advertisers, will ensure prompt attention. A4
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SPECIALLY

| SELECTED
for the Twin Station 2

BURTOR ANTI-CAPACITY
SWITCH.

Maximum efficiency tn minimum
of space. Nickel Plated Finish.

3:way 6/- 4 way 7/-

HERE

IS THE
NEW BURTON
DIFFERENTIAL
CONDENSER.

The best differential
condenser yet made!
More accurate and
easier for tuning, bet—
ter selectivity and less
oscillation. famp
The price -is only 5/'

BUY

BURTON

These famous BurTon
Components were specially
selected by the designer for
the building of the Twin
Station Two (see‘ Wireless
World,”’ December 25th).
BurTon Components are a
vital factor in any set.
Make sure you use BurTon
Components ! Feel the con—
fidence of BurTon’s behind
you!

BUY BY

BurTon

NAME

THE

THE BURTON VALVE HOLDER.
Self-locating; wneans prolonged life for
your valves. Complete with 1 /_
fixing screws - - - -

THE
BURTON REACTION CONDENSER.
Capacity ~0001x, panel mounting 4 /_
type a - - : =

COMPONENTS

C. F. & H. BURTON, Progress Works, Walsall.

STANDARDS

N
N

THREADS per INCH
and T.C.C.

ITHOUT standardization in screv

threads no engineering job could proceed.

It is essential to know when a certain
size of nut or bolt is specified that that size will
be supplicd.

The'same holds good with condensers. When
you ask for a condenser of a certain capacity
tested at a given voltage you expect to receive
such a condenser. If it’s a T.C.C. you are assured
of it being “ up to specification.” The * condenser
in the green case ” has for years been recognised
as the standard condenser. For accuracy, safety,
and dependability specify T.C.C. always.

The illustration above shows an Electrolytic Type Con-

denser. These are made in three capacities, viz. :—Single
Type 2,000 mfds 12 volts D.C., price 155. od. Double

Type 4,000 mfds 12 volts D.C., price 27s. 6d, and the
new Single Type 500 mfds 4o volts D.C., price z0s. od.

Adut. Telegraph Condenser Co Ltd.,, Wales Farin Road, N. Acton, London, W- 3. @
3070

A5 Advertisénwnts for “ The Wireless World '’ are only accepled from firms we bLelieve to be thoroughly veliable.
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HYDRA

for safety
BETWEEN YOUR
MAINS AND SET

Build an eliminator witn
HYDRA Condensers and
you are putting between
the high voltage of your
mains and your set the
surest safeguard that
science can provid>.
HYDRA Condensers are

built to stand up to
higher pressures than
your mains supply—

and every one is tested
before it leaves the
factory —tested far
beyond -its stated
working voltage.

Fit HYDRA for safety.

In all
the best
ELIMINATORS

you'll find

HYDRA

CONDENSERS

LOUIS HOLZMAN, 37, Newman Street, London, W.1.

.

Fit the :
DUBILIER | 66 Volts
7’9

long-life
BATTERY || BRITISH MADE
5 Sl
and improve
the quality
of your
reception

Ask your
dealer for
a copy of
D ubili
ubilirer
Other Booklet —
Voltages

Available,

Dubilier Condenser Co. (1925}, Ltd., Ducon Works, Victoria Road, North Acton,
' London, W.3.

/
P e e e

BRITKAM

SUPER QUALITY

EBONITE

IN SHEETS, RODS,
AND TUBES.

‘PANELS cut to any size and thickness,
Matt or polished surface. Guaranteed
against surface leakage.
Immediate delivery. Prices on application.
Trade enquiries invited.
BR‘TKAM_EBONITE (Britannia Rubber &
3 Kamptulicon Co. Ltd.

7, Newgate Street, London, E.C.1.

REMEMBER

WHEN BUYING
WIRELESS MAINS
COMPONENTS /

If you see PARMEKO
on the transformer,
choke or eliminator, you
know you are buying the
highest .class of appa-
ratus. PARMEKO
components are made to
. the designs of technical
experts by skilled workmen, only the finest materials
being used. Though our.range of models is one of
the widest, we are one of the few firms -which make
a speciality of apparatus to your own specification.
Let us know your requirements and we will quote
by return.

For.the benefit of our London customers we carry
stocks of our apparatus at 74, New Oxford Street,
where we shall be pleased to see anyone interested
at any time.

PARTRIDGE & MEE Ltd.,

74, New Oxford Street,
LONDON, W.C.1.

Write for price list
of Wireless Mains
Apparatus.

26, Dover Street,
LEICESTER.

B

relleb

GUARANTEED.

Trelleborz
Ebonite
Works, Ltd.,

Union Plase,
Wells Street,

Highly Polieh }'Ma’hogany
14/3 ; 8x 12, 8/« ;8x 16, 10/8.

Mention of “ The Wireless World,” @ien writing to advertisers, will ensure prompt attention. 26
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¥ Maximum inductance /

assured with Lewcos
Centre Tapped Coils.

Lewcos -Centre Tapped Coils ensure at all times the A ‘

maximum inductance with the minimum self capacity. " - Wy =i
Lewcos Coils provide you with every quality that makes for
selective tuning,together with greater volume and purity of tone.

Coils No. 25 to 75, 3/6 each. Coils No. 109 to 200, 4/6 each.
Coils No. 250 to 300, 5/3 each.
was specified for use im the dwo-

. »
valve set described in '* The Wire-

less World,” Deceinber 25, ) : REGD.

H.F. CHOKE CURVYES
Showing the performance of the Lewcos HF Choke

compared with athar mahes LEWCOS

LEWCOS H.F. CHOKE.
- The Lewcos

- - H.F. Choke gives
\\ efficient perform-
b S~ ance on all wave-
~ lengths from

/ / 2,000 down to
SELF OSCILLATION K/ /] 20 metres.

e

Price 7/9 each.

=

-

LEWZO0S POTENT(OMETER.
Patent Neo. 740579,

The Lewcos Fixed Potentiometer

gives perfectly smooth reaction

control on all Radio receivers.

Price 4/9 without Grid Leak.

Patent 271,384,

Letocos “Centre-tapped Coil No, 40

(L
.“a&o

CHOKE EFFICIENCY

o,

fax 230 00 750 1000 1250 1500 wso 2000 2230
WAVE LENGTH METRES

THE LONDON-ELECTRIC WIRE COMPAN_Y AND SMITHS LIMITED,
Church Road, Leyton, London, E.10.
Trade Counter: 7, Playhouse Yard, Golden Lane, E.C.1.

o

Pertrix always
The Battery withoul CRACKLE°

Once use a ‘* Pertrix ’’ H.T. Battery and no
other will content you, Being devoid of
the ordinary sal-ammoniac electrolyte, o

‘¢ Pertrix '’ possesses these unique qualities: LONCER LIFE ~

(a) It cannot develop ** crackle.”

(b) It cannot lose power when
out of circuit.

(c) It gives—on every test—609,
longer life.

H-T-BATTERIES

PERTRIX Ltd., Britannia House, Shaftesbury Avenue, London, W.C.2

Factory—Britannia Works, Redditch, Worcs.

&7 Advertisements for ‘° The Wireless World > are only accepled from firms we believe to be thoroughly reliable.
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HE NEW Cossor Seréened Grid

Valve is shock-proof, noise-proof

and break-proof. Its Interlocked
Construction makes it the strongest
and most robust Screened Grid
Valve ever produced. Its elements
are immovably locked in position—
vibration is impossible—all risk of
microphonic moise is eliminated. And
because of the girder-like rigidity of its
elements the NEW Cossor has exceptional
sirength, even the hardest blow cannot mar
its remarkable performance. Use the NEW

Cossor Sereened Grid in your Receiver—no
other make has Interlocked Consiruction.

The NEW Cossor 220 S.G.
(2 volts, -2 amp.) Impedance
200,000. Amplitication

U 4
Factor 200.
L ) creened Gri
120.150. Price
Cossor 4- and G-volt
Screened Grid Valves are
also obtainable from all

Wireless Dealers.

A 2
A. C. Cossor Ltd., Highbury Growe, Lendon. NUs. @ 2096
Mention of ““ The Wireless World,” when writing to advertisers, will ensure prompt atiention. a8
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SHOULD THE DATE OF THE SHOW
BE CHANGED?

\ HE New Year. always suggests the opportunity
I for reviewing the events of the old year so as
to endeavour to profit by the experience gained
in the past and put it to good use during the year that
is ahead. In wireless we are continually profiting by
experience, for the science is a new one, and broadcast-
ing, in particular, being relatively very new, there are
few precedents to go upon to assist in guiding the policy
of the broadcasting service and the industry which it
has founded.

Delay in Fulfilling Orders.

‘A reader whose letter is published in this issue com-
ments on the date which has been chosen for the annual
Radio Show, and whilst this subject has been discussed
previously, our correspondent now puts forward some
very good arguments as to why the date of the annual
Show should be changed. Our readers and, in fact,
all sections of the wireless community are painfully

AQ

WEDNESDAY, JANUARY IST, 1930.

Vor. XXVI. No. 1.

aware that this yedr, as in previous years, manufacturers
are in many instances far behind in executing orders
which they have reccived for apparatus which was
first exhibited at Olympia in September. Our corre-
spondent points out that it is common knowledge that
at the annual Motor Show at Olympia orders for new
cars frequently cannot be fulfilled until the spring, but
as, luckily, the spring is just the time when most people
want to put new cars into commission, there is. nothing
very much the matter with this arrangement. With the
wireless public, however, it is in the autumn that the
public demand for wireless apparatus is at its height,
and this demand continues throughout the winter
months. If the Wireless Exhibition were to be held at
a date which gave time for apparatys to be in full pro-
duction’ by the autumin, then much would have been
accomplished towards overcoming the present diffi-
culties.. :

When is Interest at its Height ?

It has been argued that the Radio Exhibition should
be held in the autumn because that is the time when
public interest in broadcasting and indoor entertain-
ment has been aroused, but we believe that the public
interest is even greater towards the-close of the winter
months, when the value of wireless is fresh in their
minds, than it is at the end of the summer months
before their interest has been fully rekindled. We are
aware that manufacturers cannot well be expected to
make arrangements for a very large production of ap-
paratus until they have some indication of the demand
for that apparatus, and this is given as the reason why
in many instances deliveries of apparatus exhibited at
the September show are still far behind several months
later. But by holding the Exhibition at the end of the
winter the demand would tend to develop more gradu-
ally than at present and would help to ease the manu-
facturing problem. In addition, it is believed that this
change would be to the advantage of exhibitors because
it would tend to make radio sales less seasonal in
character.

A Matter for Urgent Consideration.

We are given to understand that arrangements for
the annual Radio Show have to be made a year or two
in advance, but if the reason for a change in date is
sufficiently good, as we believe it is, then the question
should be looked into now in order to see how quickly
the change can be introduced. As matters stand at
present, with each succeeding season the same com-
plaints occur regarding delay in deliveries of apparatus,
and there seems to be no obvious cure for the situation,
except by shifting the date of the annual Show.



3G Short Wave.

An Empire Set Embodying a
Tuned H.F. Stage.

By H. B. DENT.

O-DAY the number of shori-wave broadcast sta-
tions operating a regular schedule is more than
sufficient to afford a welcome recreation to

listeners in this country. As regards the exile abroad,
possibly separated by many thousands of miles from
the home country, the only link is through the medium
of the special programmes radiated from 55W, the short-
wave experimental station at Chelmsford.

The ubiquitous detector-L.F. arrangement has done
yeoman service and for long has been regarded as the
accepted standard for a short-wave set. So far there
has been a decided reluctance on the part of designers
to apply the principles of high-frequency amplification
to short-wave reception, and possibly some justification
existed in the past, as the general unsuitability of the
average receiving valve was a serious obstacle. The
question was discussed, however, at some length in an
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article entitled ‘‘ High-Frequency Amplification on
Short Waves,”” which was published in The Wireless
World as far back as October 12th, 1927. When it is
realised that the frequencies dealt with are of the order
of 15 million cycles per second, it will be appreciated
that the problem is no mean one.

In view of the many improvements made recently in
the design of valves—especially those developed particu-
larly for high-frequency amplification—the present
would appear opportune again to focus attention on
this subject. The screen-grid valve, which has effected
such a radical change in the design of H.F. amplifiers for
broadcast reception, should prove equally efficacious on
the ultra-short wavelengths.

In conformity with modern practice, neutralised cir-
cuits will be ruled out, since, on short wavelengths, the
complications in the assembly of a suitable receiver
would tend to place this be-
yond the reach of the aver-
age home constructor.

Consideration will be given,

| SCREEN

—

R3

therefore, only to the pos-
sible ways and means
whereby a worth-while
stage gain is possible of
attainment by employing a
relatively simple unneutral-
ised H.F. amplifier.

This proviso unfortun-
ately limits us in our choice
of valve for the H.F. stage,
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—
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because only those which
show a very low internal
anode-to-grid capacity will
be at all suitable for this
purpose. At the outset it
might be stated that even
with the best valvere-

28itm |y
e

garded from this viewpoint
LT —the amplification af-
forded on 20 metres could

not possibly attain that at

Fig. 1.—The theoretical circuit values are as follows: G; and

Cy= 0.01 mfd., G, and Cy = 0.0002 mfd., C; = 0.0001 mfd., C; = 0.000075 mfd., Cs = 2 mfds.,

Cjo = 1 mfd., R; = 30,000 ohms, R, R; and Ry = 20,000 ohms, R, = 5 megohms, R;= Polar
semi-fixed potentiometer, R; = 200,000 ohms, Rg = 5,000 ohms.

200 metres. For example,

the Mazda 215 S.G. valve

shows a theoretical stage
A IO

C; = 0.00015 mfd:, Co and

B R TR RIS
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gain of about 150, unneutralised, at 200 metres, whereas
at 20 metres the calculated stage gain, also unneutralised,
is of the order of 6o only. We know that in practice the
theoretical amplification is difficult of attainment. On
20 metres the incidental losses pile up in an alarming
manner; how they accumulate is far too involved to be
dealt with here. But in spite of this some preliminary
tests showed that a useful gain is possible, and .accord-
ingly the design of the set described in this article was
prepared.

As an indication of the importance of choosing 4 valve
with the lowest possible anode-grid capacity, it may be
mentioned that with one having an internal capacity of
0.05 puf—or ten times that of the particular example
given above—the calculated stage amplification, unneu-
tralised, would fall to 18. So that it is very doubtful if,
under these conditions, any justification would exist for
employing an H.F. stage.

Single H.T. Feed.

Ease of construction has been the guiding factor in
designing the set and, so far as technical considerations
will allow, only those parts readily obtainable have been
used. With the exception of winding the coils, it re-
solves into a straightforward assembly job for which the
tools found in the average amateur’s workshop should
suffice.

The theoretical circuit is shown in Fig. 1, and from this
it will be seen that the receiver consists of a screen-grid
H.F. stage followed by a leaky grid detector which is
transformer-coupled to a pentode output valve.  This
choice assures the maximum overall amplification with
the minimum number of valves. A single H.T. positive
feed is favoured, as this discharges all sections of the H.T.
battery at the same rate. Each stage is adequately

Wireless 3
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decoupled to counteract any tendency towards instability,
the decoupling resistances acting also as voltage limiting
devices where a lower potential than the maximum bat-
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Fig. 2.—Impedence curve of a typical short-wave H.F. choke
with a shunt capacity of 8 uuF.

tery voltage is considered desirable. It should be
pointed out that this policy slightly increases the initial
cost, but not to any appreciable extent, because de-
coupling resistances would be required in any case, but
their value has been raised in some instances to conform
with the requirements of a single H.T. feed.

In designing the tuning coils it was decided to give
preference to the parallel feed and tuned grid circuit, as
the construction of H.F. transformers suitable for use on

Rear view of set with coils and valves removed,
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the wavelengths dealt with in this case would be rather
involved. Incidentally, it may be mentioned that pre-
liminary tests showed there was little to choose between
these two tuning arrangements. From the illustrations it
will be seen that the ordinary broadcast type of H.F.
choke is incorporated in favour of one of the short-wave
variety. This course was adopted after very careful con-
sideration of the merits of both types. Readers will be
familiar with the impedance curves of H.F. chokes, as
these have been published from time to time in this jour-
nal. In Tig. 2 is reproduced a representative curve of a
short-wave choke resonating at 170 metres when shunted
with the capacity mentioned in the inscription. The dif-
ference in impedance at 50 metres and at 170 metres is
most marked, and on still shorter wavelengths the broad-
cast variety shows an impedance very nearly equal to
that of the .short-wave type. Since there is so little to
choose between the two preference was given to the larger
choke, as this enables the usefulness of the receiver to be
extended to cover the normal broadcast wavelengths with
ease.

Extension to Medium Waveband.

To maintain a reasonable degree of selectivity theleaky
grid detector should be connected across a porticn only of
the H.F. coil when using the set on the normal broadcast
band, but there is nothing gained by adopting this course
on short waves. The connections to the coil base are
planned accordingly, the required interconnection
between the sockets being made on the coil former.
Selectivity can be further improved on the 250-500-metre
band by arranging the H.F. coil as an auto-transformer.
Ultimately a compromise was made between the best

TO GRID

Fig. 3.—Theoretical connections of the aerial grid coil (a) and
tuned grid H.F. coil (b) for use on the medium broadcast
waveband.
transformer ratio and optimum detector tapping, the
H.F. coil being tapped at its centre and connected as
shown in Fig. 3. The aerial-grid coii connections also
are given in this diagram. A separate aerial winding
was not considered necessary, a tapping, a few turns
from the earth end, being brought out for attachment of

the aerial lead.

The voltage for the screen-grid in the H.F. valve is
obtained from a potentiometer consisting of a fixed resis-
tance of 20,000 ohms, in series with a 30,000-ohm wire-
wound potentiometer. Assuming that a 150-volt H.T.
battery is used, the screen voltage will be variable from
0 to go volts approximately. The fixed resistance sets a

fANUARY 1st, 1930.

limit to the maximum potential available, and assures
that the valve will not be overrun. The remainder of
the circuit calls for little further comment, as it is per-
fectly straightforward. Mention might be made, how-
ever, of the 5,000 ohms resistance in the auxiliary grid
lead of the pentode valve. It has a dual function. It
serves to decouple this circuit, counteracting any ten-
dency towards L.F. instability due to battery resistance,
and secondly, it limits the. voltage on the grid. Without
the resistance the potential on the auxiliary grid would
be higher than that on the anode, due to the voltage
dropped across the primary of the output transformer.

GRID COIL.
N2 8 swa. i 4p]°
(3ARE)

HEL GRID COIL
T 1 ne s swo. (8arg)

REAGTION—""
NQ34Ds.C.

<
21 T
A L
1 i ‘_
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|

|| [eo-3¢meTaes| 1 TURN {8 TURNS | | /f -
I 31-58 METRES| 12 TURNS |11 TURNS /.}';/
/ 74

Th—y

AERIAL GRID €OiL

AERIAL GRID

)

HF. COIL
REACTION GRID

RANGE

20-34METRES| 2 TURNS |5 TURNS
31-88METRES| 3 TURNS [10 TURNS

Fig. 4.—Detailed drawing of the coils giving winding data for
the 20-34 metre and 32-56 metre wavebands. On the lcft is
the aerial-grid coil, the other being the H.F. coil.

The writer has found that pentode valves function just as
well with an auxiliary grid potential slightly less than the
anode voltage. The A.C. resistance rises slightly, but so
does the amplification factor, the mutual conductance
remaining sensibly the same. A few milliamps can be
saved, so there is a little compensation for adopting this
arrangement.

Choosing the Output Transformer Ratio.

The loud speaker is fed through a Pye step-down out-
put transformer designed especially for use with pentodes.
A choice of three ratios is available, viz., 2:1, 3:1 and
4:1. The most suitable ratio, having regard to the par-
ticular output valve and loud speaker used, might well be
determined by trial and error. Alternatively, it is a rela-
tively simple matter to calculate, if the valve resistance
and speaker impedance are known. This will be correct
for one frequency only, but if the loud speaker imped-
ance is known at. mean speech frequency, the ratio found
will be sufficiently accurate for our purpose, since the
choice of three alternatives only is available. The for-
mula is: —

Valve A.C. resistance

Speaker impedance
Before passing on it would be advisable to mention
that one side of the secondary coil on the output trans-

A I2

Transformer ratio=
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D = 5/32in. dia., E = 1/8in. dia., countersunk for No. 4 wood screws.

former should be tied down to the filament circuit. Unless
this connection is made, trouble might be experienced
from an occasional L.F. howl. There are other means
of curing it, but that suggested is quite satisfactory. Ex-
periment will determine the ‘‘live’’ terminal, and this
should be ‘‘ earthed.”’

The process of assembly will be found a relatively

simple matter, as all parts are readily accessible.

The

screening box, which is supplied unassembled, can be
put together in a few minutes. - When putting this box

together it will be necessary to use countersunk screws

]

in place of the round head variety supplied, for fixing the

a%:
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4
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- ="'"°°\\'=

B

B\

Fig.- 6.—Disposition of the components on

the baseboard.
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Fig. 7.—Practical wiring plan.

Wires passing through the baseboard are lettered to facilitate tracing their path as shown on
the under-deck plan,
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2 Variable condensers, 0.00015 mfd., with vernier and dial (Polar Q.J.).
1 Reaction ctm(le'nser, 0.00007 5 mf(l ., With vernier (Polar Capcon).
2 Fizxed condensers, 0.0002 mfd. (T7.C.C

Fizged ctmdensers 0.0001 wmfd. (T.C. C)

Fized condemers, 1 mfd., 400 volt D.C. Test (T.C.C.).

Fized condensers, 2 mfd., *400 volt D.C. Test (T.C.C.).

Fized ctmdenscr\‘ 6.01. mle mica (Dubilier B. 775).

H.F. chokes (Wean,te H.F.0.).

Decoupling resistance, 600 olvms. (Wearite).

Anode resistances, 20 000 ohms, and holders (R.L.).

Anode resistances, & 000 ohms, and holders (R.1.).

Fized potent'wmetm "(Polar).

Power potentiometer, 30, 000 ohms (Varley).

Valve holder (Aermonw D)

Valve holder (Aermonic “* H."")

1 Valve holder (Whiteline Pentode).

1 L.F. transformer, 3-1 (Telsen Radiogrand).

1 Output transformer (Pye 657/[P.).

T bt b bt e B b B0 B el e b

the designer, and illustrated in the photographs of the instrument.

LIST OF PARTS.

Approximate cost of parts, £9 2s. 6d.
In the & List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by

should be used in preference to others, these components are mentioned in the article itself.
discretion as to the choice of components, provided they are of eqnal quality to those listed and that he takes into consideration in the
dimensions and layont of the set any variations in the size of alternative components he may use.

1 Variable resistance, 0-200,000 ohms (Electrad Royally *J.”
Rothermel).
@Qrild leak, 5 megohms (Fdiswan).

Holder for above (Wearite).

On-off switch (Pioneer).

Alyminium screening.box (Bowyer Lowe).

Coil formers (Colvern Standard 6-Pin).

6-Pin bases with terminals for above (Coleern).
9-Volt Grid bias battery (Siemens).”

Pair Grid bias clips for above (Bulgin).

Qrid cell, 6.9 volts (Siemens).

Terminals (Burton),

Fbonite panel, 21 X7 X 3[16in.

Elonite terminal strip, 21 x 13 X 3/16 in.
Baseboard, 21 X 9X ¢ in.

Wander plugs (Cliz).

2 Dial indicators (Bulgin).

Quantity No. 18 S.W.G. tinned copper wire, Systoflex, serews, ele.

DO bt b bt TO Pt bt b B K It bt s

Where the designer considers it necessary that particular components
In all other cases the constructor can use his

front section to the side pieces, and the base piece.
Four screws }in. long will be required.  The size is
No. 4B.A., with nuts to match. " This is deemed neces-
sary in view of the small clearance allowed on the con-
denser fixing bushes. ~They have been designed to
accommodate panel thicknesses up to in., and it'will be
very difficult to fit them unless the box is brought as close
as possible to the back of the panel. If the screw heads

be required. This may be cut from a piece of hard wood,
such as mahogany, or even pitch pine would answer if it
can be obtained more readily. In the model illustrated
five-ply wood was used. Two battens, each gin. x 1in. x
#in., are now required, one to be screwed on to each end
of the baseboard, on the under side. A shallow well is
thus formed, in which much of the wiring can be accom-
modated. A terminal strip, the full length of the base,

Plan view of receiver showing the straightforward layout of the H.F. stage.

are not countersunk into the metal they will separate the
box just sufficiently from the panel to leave space for fit-
ting the lid. In addition, a small washer—cardboard of
suitable thickness will answer—should be slipped over
the fixing bush between the box and the panel. A loose
interior baseboard is included with the box, thus reliev-
ing the constructor of the onus of preparing this. A base-
board, 21in. long, gin. wide, and 3in. in thickness, will

A 15

and a panel 21in. x %in. x -%in., completes the frame-
work on which the set is assembled.

Having marked out and drilled the panel in accord-
ance with the details given, it can be fixed to the base
and the position of the hole in the screening box, through
which the H.F. condenser bush is passed, may be
marked. Before assembling the components, unship the
panel and screening box. The parts on the panel car
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then be assembled with the exception of the H.F. tuning
condenser and the reaction condenser. It is advisable
to leave the box off until most of the wiring has been
done. This applies particularly to the connections on
the panel potentiometer and other components in close
juxtaposition to the metal container.

The H.F. tuning condenser cannot be fitted until the
small sub-base is ready to be dropped into its box. As
regards the reaction condenser, and its small screening
plate, fitting this too early will interfere with wiring the
various small components on the paseboard immediately
below it.
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Fls. 8.—Calibration curves of the H.F. coil with reaction adjusted
to cause the stage to oscilitate weakly.

Apart from the above-mentioned order of procedure,
there is no particular sequence in which the wiring should
be done. It is well to check occasionally with the theory
diagram and mark off each lead as it is completed.

Particulars of the coils, so far prepared, are given in
the diagrams. Two are required for each waveband. It
has been found that for the 20- to 34.9-metre range, five
turns of No. 18 S.W.G. tinned copper wire, spaced in.,
are required for the H.F. coil, but to cover the same
waveband six turns must be used on the aerial-grid coil.
Incidentally, the aerial winding is separate, and consists
of one turn of fine gauge wire, wound in the space
between the first and second turns from the earth end of
the grid coil. In all cases the direction of the windings
is the same.

The two other coils shown cover a waveband of from
30.9 metres to 56.3 metres, and 10 turns of No. 18

JANUARY 1st, 1930.

S.W.G. tinned. copper wire are used for the H.F. coil.
The aerial-grid coil for ‘this range has 11 turns of the
same gauge wire. Each turn is spaced {kin. from its
neighbour. T he aerial winding consists of 1} turns in
this case. It is hoped that shortly details of the coils
required to extend the usefulness of the set to about 150
meires will be available for publication, also the winding
data for a set of medium-waye broadcast coils. '

Valves.

A calibration curve for each of the H.F. coils described
here has been prepared. These may require a slight
modification in some cases, as the calibration was made
with the receiver just oscillating. Any change in the
capacity of the reaction condénser will shift the tuning
slightly. The curves will be a useful guide in the begin-
ning, as, provided the same type of valve as mentioned
on the chart is used in the H.F. and detector stages,
tuning will be sufficiently accurate to identify most of
the principal transmissions coming within the range of
these colils.

With the exception of the H.F. stage, where unfor-
tunately not much latitude can be given, any well-known
make of valve may be used. In the case of the detec-
tor, best results will follow the employment of a valve
not exceeding about 12,000 ohms A.C. resistance. The
Cossor 210 L.F., Mullard P.M.2 D.X., the Mazda L.210
and the Marconi and Osram L.210 are good examples
of the type most suited for use in this position. In
the output stage a pentode is required, and since an out-
put transformer with a choice of ratios is fitted, any
pentode, provided it has the same filament voltage rating
as the other valves chosen, can be used with confidence.

The writer recommends the Mazda 215 S.G. for the
H.F. stage by virtue of its exceedingly low anode-grid
capacity. But as there is a little delay in obtaining
deliveries of this particular make at the present moment,

“excellent substitutes would be the Mullard P.M.12, Six-

Sixty S.S.215 S.G., and the Marconi or Osram S.215, to
mention a few only in the two-volt class.

This receiver is available for inspection by readers at the
Editorial Offices, 116-117, Fleet Street, London, L.C.4.

BOOKS RECEIVED.

Plotograms of the Year. Edited by F. J. Mortimer, F.R.P.S,,
the Editor of The Amateur Photographer and Cinematographer.
About 100 reproductions of fine pictures made with the camera
by the leading photographers in all countries where the camera
is used. For the amateur photographer and those who are
interested in picture-making, it provides guidance and inspira-
tion that gives it an undoubted educational value. Published by
1liffe and Sons Ltd., London. Price 5s. net in stiff paper covers,
or 7s. 6d. net in cloth boards.

0000

Electricity: What It Is and How It Acts (Vol. 1), by A. W,
Kramer, A.M.A.LE.E.—A simple treatise on the part played by
the electron in ordinary electrical phenomena, including its
action in dicde and triode valves. Pp. 2744 xiii with 130
diagrams and illustrations. Published by Technical Publishing
Company, Chicago, U.S.A, Price $2 net.
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Sources of Incidental Dielectric Loss.
By A. L. M. SOWERBY, M.Sc.

HERE is no component in the whole of a high-
frequency amplifier that has received so much
attention as the tuning coil, for it was early recog-

nised that the signal strength given by a receiver could
be considerably enhanced by using coils of low high-
frequency resistance. The classical researches on the
subject by S. Butterworth® brought to light the fact
that, for the frequencies used in-the broadcast wave-
‘band, any coil of reasonable dimensions must be wound
with stranded wire, or Litzendraht, if the lowest possible
resistance, and hence the greatest amplification, was
required. This ‘information was promptly acted upon
by The Wireless World, and complete receivers in
which the tuning coils were wound with ‘‘ Litz ' were
described and proved,” as might be expected, appre-
ciably in advance of receivers employing coils of less
scientific design. The use of coils wound with Litz has
now become usual in all sets in which the maximum
amplification at high-frequency is desired.

Butterworth’s researches into the resistance of coils
were carried out on a purely mathematical basis, and
had for their object the determination of the resistance
due to the copper wire of which the coil is wound, with-
out attempting to make any allowance for the extraneous
losses due to the former and the plug or other mount
used. Nor were they at any time intended to cover
losses originating outside the coil itself in the tuning
condenser and the various components which, in a fin-
ished set, are connected in parallel with the tuned circuit.
It is known, however, that losses arising from such
sources as these, and which consist mainly of dielectric
losses, form a very considerable proportion indeed of
the total losses in a tuned circuit, so that the formulae
developed by Butterworth,.while they are an absolutely
indispensable aid .in designing a coil, yet give us no
reliable estimate of the total resistance of the tuned
circuit as it exists in a practical receiver.

} BExperimental Wireless, April, May, July, and August, 1926.
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The problem that lies before the designer of a receiver,
then, is to find some approximation to the resistance of
the tuned circuit as a whole, for it is this that he has to
take as the basis of his design. The contribution to the
total resistance made by the copper wire of the coil can
fairly readily be calculated from Butterworth’s formule,
while at the cost of a little further calculation one can
arrive at'a coil so designed that it is physically impossible
to improve upon it without increasing its dimensions.
Unfortunately, that part of the total resistance which
arises from the imperfections of the various insulating
materials which have inevitably to be connected to the
tuned circuit cannot be calculated at all. For any one
case, of course, the value of the losses arising in the
various dielectrics can be measured, but a systematic
treatment does not appear to be possible.

Copper and Dielectric Losses Gompared.

The sources of dielectric loss in a finished receiver are
many and various. First, there is the insulation on the
wire itself, and the former on which the coil is wound.
If the coil is made interchangeable with others so that
different wave-bands can be covered, there are losses
also, and usually very considerable losses, in the plug-
fitting of the coil and in the holder into which it fits. Then
the tuning condenser contributes its share, for the fixed
plates must be carried on a support of some insulating
materjal, so that losses enter here also. Before any use
can be made of the tuned circuit it must be connected
across grid and filament of a valve, so that the insula-
ting material both of the holder and of the base of the
valve itself have an opportunity of absorbing energy.

Each of these sources of loss, if sufficient care is taken,
can be made quite small; the sum-total of them all is
always far larger than one would like, even when every
possible precaution has been taken. -As a result, the
high-frequency resistance of the tuned circuit must in-
evitably be very much higher than the figure derived
from applying Butterworth’s formulz to the coil itself.
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The additional losses have still further depressed the
dynamic resistance of the coil, and it will be particularly
noticed that with this set of components in parallel with
the tuned circuit the dynamic resistance is, for the first
time, lower at 200 metres than at 550. The one comfort-
ing thought, in face of the heavy loss in amplification that
the augmented dielectric losses have brought about, is
that the dynamic resistance of the tuned circuit is now
practically constant, especially with the Litz coil, over
the range 250 to 500 metres, which makes for easier re-
ceiver deswn and uniform amplification.

A Bad Case.

The curve of Fig. 4 represents, as has been pointed out,
a case in which the dielectric losses have been reduced,
by careful choice of components, to a value very con-
siderably below that which obtains in the average re-
ceiver, though it is reasonably, representative of the
receivers described in the pages of this journal. In many
sets, and in commercial sets in -particular, dielectric
losses appear to be relied upon to ensure stability in the
high-frequency stages in face of considerable. laxity in
screening and decoupling. To check the magnitude of
the dielectric losses in a case where no attempt has been
made to minimise them, a series of measurements was
made on a 2-inch diameter coil of the type which is made
up, complete with primary, neutralising, and reaction
windings, as a single unit.

The coil was a standard type with pin connectors, in-
tended to be plugged into a coil base, and was made by
a well-known firm. It bore the inscription ‘¢ Split-
primary H.F. Transformer,’’ and was intended to cover
the wave-band from 250 to 550 metres. The winding
was go turns of 30 D.S.C., giving an inductance of 252
microhenrys.

The copper losses were first calculated; the corre-
sponding dynamic resistances are given in the second
column of Table IV. It was noticed that the wrong gauge
of wire had been chosen for the coil ; for minimum resis-
sistance it should have been wound with No. 26 instead
of No. 30 gauge.

Measurement of the dynamic resistance of a tuned cir-

| ' =
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DYNAMIC RESISTANCE IN MEGOHMS
o
)

WAVELENGTH {N METRES

Fig. 4.—Dynamic resistance of tuned circuit with vaive and valve-
holder in parallel.

JANUARY 1st, 1930

cuit incorporating, besides the coil, the multi-pin base
for which it was designed, and with an H.610 valve in a
bakelite holder, and a 3-megohm leak in clips mounted
on bakelite connected in parallel, gave the results of the
last column of Table IV.

TABLE IV.

Dynamic Resistance.

Wavelength. (Megohms.)

(Metres.)
Complete Tuned

|
Copper Losses Only. ' Circuit as Described.

0.543 =

0.461 0.0225
0.352 0.0368
0.279 0.0436
0.228 0.0485
0.162 0.0502
0.122 0.0486

The numerical results of this table are plotted as
curves on the same scale as preceding figures in Fig. 5,
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Fig. 5.—Losses in a commercial muilti-pin plug-in coil of 2ins.
diameter. Curve A shows the dynamic resistance calculated for
copper losses only. Curve B gives the dynamic resistance as
found in a practical circuit with dielectric losses. At 300 metres
the dynamic resistance of this coil and circuit is about five times
less than that of a 3in. Wireless World Litz coil.
from which can clearly be seen the appalling effect of
unchecked dielectric losses on the efficiency of a tuned
circuit. Nor must it be thought that the case chosen for
measurement is in any way exceptional ; on the contrary,
it is typical of a very large class of sets.. Dozens of re-
ceivers, embodying tuned circuits exactly like that ex-
amined, have been designed, and they are used in enor-
mous numbers by those who are sufficiently unversed in
technical matters to"be unaware of the enormous loss in
signal strength that the use of such tuned circuits
niecessarily involves.

The moral of all these measurements should by now be
clear enough ; it is that time and energy spent on deter-
mining the best winding for a coil are quite wasted un-
less a good deal of care is also devoted to keeping down
the losses due to faulty dielectrics. If this point is over-
looked, copper losses may be reduced to an almost
negligible fraction of the total losses, being swamped out
by the effects of dielectric absorption. In particular, it
is interesting to enquire how far the use of Litz is justi-
fied in the average receiver.

A 20
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Tuning Circuit Losses.—

There is, for example, no advantage whatever to be
had from the use of stranded wire if the dielectric losses
are to be on the scale found for the ‘‘ multi-pin ”* coil
and its appurtenances, for in such a case.the copper
losses form so small a proportion of the total losses that
even if they are doubled or halved the efficiency of the
tuned circuit as a whole would hardly be affected. At the
other extreme, where dielectric losses are cut down to the
minimum by decapping the valve, the substitution of
solid wire for Litz would make a very large difference
indeed to the behaviour of a receiver.

In the case where the valve is not ‘decapped, but all
components are picked carefully with an eye to reducing
dielectric losses as far as convenience permits, we are
not far from the borderline between the two extremes,

Wireless 13
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Where there-is but one tuned circuit in the receiver the
replacement of a Litz coil by a competently designed
coll of solid wire would probably not be very noticeable.
Since, however, the slight, but appreciable, gain that
can be had from using Litz is camulative from coil to
coil, a receiver with two tuned circuits, and, still more,
one with three, would show quite a marked falling-off
in performance if solid wire were used in its place. Since,
in addition, doubling the input to the detector valve re-
sults in something like a fourfold increase in rectified
signal voltage, even quite small changes in efficiency on
the high-frequency side of the receiver are still further
magnified by the detector.

But as these points apply equally to dielectric losses,
they do but emphasise the need for paying the very
closest attention to this insidious thief of signal strength.

PCJ’s BIOGRAPHY.
Short Waves and Long Distances.

HE history of wireless enterprise teems with
achievements which really deserve that over-
worked epithet ‘‘remarkable.”” And no list of
such achievements would be complete which did not
include the exploits of PCJ, the Philips short-wave
station at Eindhoven. The story of how, on a morning
in March, 1927, PCJ woke (if it had ever slept) to find
itself famous, is told in a
handsomely prepared book-
let now issued by Messis.
Philips Radio. In 28 pages,
brightened by numerous
illustrations, the author
gives not only the story of
PCJ’s rise to fame, but
many interesting observa-
tions on short-wave work in
genéral.
Among the illustrations is
a reproduction of a Wireless
World cartoon, which ap-
peared in June, 1927, and
caused some heart-searching
among  British  wireless
authorities. The cartoonist
drew a parallel between the
victory of the Dutch Admiral
Van Tromp over the British
Fleet in 1652, and the
triumph of the Dutch wire-
less station in the ether
waves. Tied to the mast-
head of the Dutch ship was
Van Tromp's legendary
broom - with which he
‘“swept the seas,”” while a
broom of more modern
design was shown attached
to the aerial at Eindhoven.
That PCJ’s claim of a
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world-wide audience is not an idle boast is seen by refer-
ence to the world map included in the booklet, show-
ing the places from which reports have been received.
Only Greenland and Siberia appear to have missed the

.call. Up to the present time twenty different languages

have been spoken before the PCJ] microphone. This
alone must constitute a record.

Commemaration Mrdal
Prorosied by He wwss
#apatity of Vindhaven

HOLLAND'S SHORT-WAVE ENTERPRISE. Messrs. Philips Radio have produced an attractive
booklet giving the life story of PCJ the famous short-wave station at Eindhoven. The two
pages illustrated, which are taken from the booklet, contain reproductions from ¢ The Wireless
World,” one being an article of congratulation and the other our artist’s cartoon on the subject.
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THE BIG QUESTION. .

in the next census of the United
States, to be taken this year, house-
holders will “be asked ~whether they
possess wireless sets,
ocooo
WIRELESS AT SCHOOLBOYS'
EXHIBITION.

Tlectric and wireless displays are among
the attractions of the Schoolboys’ Exhi-
bition now in full swing at the Horticul-
tural Hall, Westminster. The Exhibition,
which is organised by the Daily Mail, is
open daily from 10 am. to 9 p.m. The
closing dAte is January 8th.

0000
MORE SHORT WAVES FROM
HOLLAND.
The Dutch Government short-wave

plant at Kootwijk will soon be augmented
by the addition of three new transmitters
equipped for C.W. and radio telephony,
which are now under construction. These
will use the call signs PCO, PCS, and
PDM, Their wavelengths will be 15.686,
16.60, and 16-182 metres respectively.

[sReReNe]
BRITISH RADIO PUBLICITY IN
FRANCE.

A number of British firms are now
_securing broadcast publicity wia the
French stations. Radio Paris devotes
“hours ”’ to Decca, Pathé, and Vocalion

Events of the Week in Brief Review.

records, and also provides programmes
sponsored by the Revelation Suitcase Uom-
pany aud other British concerns. Radio
Toulouse is a mouthpiece for Kolster
Brandes, Ltd.
0000
MUSIC AT BREAKFAST.

A correspondent draws attention to the
morning broadeasts from Huizen (1,875
metres). These take place on Mondays,
Wednesdays, and Thursdays, beginning at
7.55, and consist of over an hour’s recital
of H.M.V. records.

o0

oo
SURREY'S LOUD SPEAKERS.
Surrey County Council are seeking the
views of local authorities as to whether
steps should be taken to reduce public
annoyace caused bg loud speakers.
o Q0

VALVE MANUFACTURE
DEMONSTRATION.

Working demonstrations of the process
of valve manufacture will be a feature of
the M.O. Valve Co.’s display at the Ex-
hibition of the Physical and Optical
Societies, to be held on January 7th, 8th
and Oth at the Imperial College .of
Science, Imperial Inmstitute Road, South
Kensington. The valve demonstrations
will include automatic grid making and
technical displays designed to show the
comparative power outputs of valves.

NEARLY ANOTHER MILLION.

Receiving licences issued up to
November 30th last numbered 2,914,521.

o000
WIRELESS AT THE B.LF.

Over twenty firms have already booked
space "in the wireless section of the
British Industries Fair, to be held in the
new and reconstructed.  Olympia from
February 17th to 28th next.

0000
ISSUING A WIRELESS LICENCE.

In reply to a recent question in the
House of Commons the Postmaster-
General, Mr. Lees-Smith, stated that the
average cost of issuing wireless licences
during the last financial year was Is. 1d.
per licence. This cost was based upon
the time occupied, and it included pro-
vision not only for the issuing, record-
ing and renewing of annual licences, but
also for headquarters work and for such

duties as the detection of unlicensed
stations and any subsequent legal
proceedings.

Q000

THIS ETHERIAL MAGIC.
Alarming remarks are made by a writer
in a Chatham newspaper. “‘ Isn't this
wireless craze going too far?’’ he asks.
 With a great many people nowadays it
would appear that there is but one thing
they live for—wiveless. It appeals to

FLYING LESSONS BY WIRELESS.—A general view of the recently erected ae
vantage point above the transmitter room the instructor can observe the evo

most needed.

rial tuition tower at.Heston aerodrome.
lutions of his pupils and give advice when it is

s,

From his
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them as a new toy does to a child; they

cannot. find out too much about it. But
uninitiated in the most elementary things
of this ethereal magic, they indiscreetly
seek to investigate its intricacies, regard-
less of the results of their folly. The
wireless set owmer is legion, and it is
not more popular than with the poorer
people. A working class man en-
tered a wireless shop -and purchased a
valve costing half a gninea. He was
accompanied by his barefooted child! "

Well, what are we going to-do about
it ?
1t cocoo0

A GEOGRAPHICAL ERROR.

By an unaccountable error we suggested
that the Bucharest broadcasting station,
illustrated in our issue of December 4th,
exists for the delectation of Hungarian
listeners. The Bucharest station is, of
course, Roumanian, and is owned and
operated by the Societatea de Difuziune
Radiotelefonica din Romania. The power
is 12 kW. and the wavelength 394 metres.
We apologise for the mistake.

(oo N el e]
LICENCEES CALL THE TUNE. '

Renewal application forms for broad-
cast licences in Denmark are accompanied
by a voting paper on which the Post Office
requests listeners to express their views
on the programmes. Apparently Danish
programmes have points in common with
those of other countries, a year’s voting

having shown that listeners are ‘*dis-

satisfied.”’ .
0000
A NEW APPOINTMENT.

Mr. Bernard C. Holding, for the past
three years editor of The Electrician,
with which journal he has been associated
since 1923, has -resigned the editorship
to take up an appointment with the
International Standard Electric Corpora-
tion, London, on January Ist.

. 0000
WIRELESS OPERATORS DISSATISFIED.

General dissatisfaction with the wages
and condition of marine wireless opera-
tors has led the Association of Wireless
and Cable Telegraphists to apply for a
conference with employers. The Associa-
tion states that the 1926 award of the
Industrial Court has been given loyal
and patient trial, but that it is now con-
sidered that the award was and is a
miscarriage of justice to Association
members.  Objection is taken to’ the
method of fixing pay according to the
tonnage of the ship, and the standard of
wages is also condemned.

oc0CO
G.W.R.'S RADIO BEACON.

The construction of a wireless beacon
to assist the navigation of the Trans-
atlantic liners and other shipping in Ply-
mouth Sound during fog is being con-
sidered by. the Great Western Railway
Co. They contemplate erecting the
station at Penlee Point, at the western
end of Plymouth Sound, and, as owners
of the docks at Plymouth, are prepared
to bear the cost of building and equip-
ping the station and necessary apparatus.
The cost of maintenance, however, is the
difficulty which is holding up the scheme.
The company are understood to insist

A 25

Wireless
Waorld

that after providing the station they
should not be expected to undertake an
annual expenditure of £600 to £1,000.
Negotiations are in progress which it is
hoped will settle the question of main-
tenance, but should they fail the station
may not be erected.

A GERMAN ¢“HAM» STATION.—
D4CM, one of the most active amateur
stations in Berlin. An input of 28 watts
is used. The transmitter, seen on the left,
employs the Hartley circuit.

TELEPHONES ON ATLANTIC LINERS.

Interesting technical details- are now
available regarding the new ship-to-shore
telephony service inaugurated on the
United States liner Leviathan.

The two parts of a conversation be-
tween the Leviathan and a land telephone
are, as far as the radio link is concerned,
carried by two separate radio waves of
different wavelength. The radio wave
from land to ship is about 34.8 metres,
and that from ship to shore will be about

FORTHCOMING EVENTS.

THURSDAY, JANUARY 2nd.

Ilford and District Radio Socicty.—At the
Wesleyan Institute, High Road, Ilford.
Lecture by a representative of the Igranic
Elcctric Co., Ltd.

Golders Green and Hendon Radio Socicty.
—At 8.15 p.m. At the Club House, Willi-
field Way. Lecture: *“The Latest in
Radio,” by Mr. Perey W. Harris.

MONDAY, JANUARY 6th,

Newcastle-upon-Tyne Radio Society.—At
7.30 p.m. At Armstrong College. Lgc-
ture: ** The Ewvolution of the Receiver,’
by Mr. J. G. Ogg.

TUESDAY, JANUARY T7th.

Physical and Optical Societies’ Exhibition
fand on January, 8th and 9th). At the
Imperial College of Science, Imperial

& Institute Road, South Kensington.

The Television Society.—At 8 p.m.. At the
Engineers' Club, Coventry Streect, Lon-
don, W. Leciure: ‘' Photographic Prob-
lems of Picture Telegraphy,” by Mr.
W. S. Ncwton, B.Sc. (Hous.).

34.0 metres. The Deal Beach, N.J., ex-
perimental station of the Bell Telephone
Laboratories transmits on the wave of
34.8 metres. The Leviathan transmitter
operates on the wave of 34:0 metres. Tele-
phone circuits from Deal Beach and
Forked River, at which latter place the
radio receiver is located, lead to a control
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rooni of the long-distance headquarters at
24, Walker Street, New York, of the
American Telephone and. Telegraph Com-
pany, from which are also operated the
trans-Atlantic radio channels.

The 34.8 and the 34.0 metre waves are
used in the daytime for distances from
250 to 500 miles. For distances in the
daytime of less than 250 miles a wave of
about 73.0 metres is used to carry the
voice from land to sea, and a wave of
about 68.3 metres to carry the voice from
sea to land. At night the two waves are
effective for all distances up to 500 miles
or more.

The land transmitter is quite powerful,
about 5,000 watts. The ship transmitter
is of 500 watt capacity, but since receiving
conditions on land are much more favour-
able than on shipboard, signals strengths
from ship to shore and from shore to ship
are about equal.

The British Post Office is not so ad-
vanced with its experiments as the Ameri-
can authorities, but it is probable that a
similar ship-to-shore service will soon be
in operation on this side of the Atlantic.
Tests will shortly take place on the
Berengaria.

 TRANSMITTERS’ NOTES.

Radio Amateur Call-book.

The December issue of the Amateur
Cali-book is now published and can be
obtained from Mr. F. T. Carter, Flat A,
Gleneagle Mansions, Streatham, price
43, 6d. post free.

The lists of amaleur transmitters have
been revised and brought up to date;
that for Great Britain alone occupies over
24 columns of closely printed matter.
The supplementary features include the
“Q, “R,” and “T " codes, and a list
of the principal commercial short-wave
stations, with regard to which the pub-
lishers specially ask for reliable informa-
tion concerning new stations working
regularly on frequencies above 3,000 kC.

We hope there will be a good response
to this request, as up to the present time
we have not seen anything like a really
comprehensive list of short-wave stations,
though we receive constant enquiries fron:
readers who ask if a complete list is
obtainable.

0000
Experiments on 170 Metyes.

Mr. S. J. Styles (G 5BQ), 15, Pickwick
Road, Dulwich Village, S.E.21, is carrying
out experiments on the longer amateur

wavelengths and wishes to arrange -

schedules on the 170-metre wave-band for
Saturday or Sundays with stations out-
side London. He will also appreciate any
reports .or transmissions received on this
wavelength.

0000

New Call-signs and Changes of Address.

G6I0 T. Woodhouse-Rayner, 25, The Gardens,

| East Dulwich, S.E.22. (Change of address
and re-issue of licence); transmits on
1740-1970 .and « 7050-7250 kC. and will
welcome reports,

¢ 6NM North Middlesex Radio Society (Portab.e).
Hon. Sec., E. H. Laister, * Windflowers,’*
‘Church Hill, Winchmore Hill, N.2I
(Change of address.)
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An Account of the Short=wave Achievements of the Bell Telephone Laboratories.

’

tion of Electrical Engineers in March, 1926, a
paper was read by Mr. Shaughnessy describing
the remarkable achievement of the General Post Office—

ﬁ- T a meeting of the Wireless Section of the Institu-

the thousand-kilowatt Rugby transmitter
completely controlled from a small tuning-
fork. Many speakers complimented the
engineers of the Post Office and affirmed
their belief that this was the last word in
{ransmitting station design. Mr. Vyvyan,
the chief engineer of the Marconi Co.,
also remarked that the achievement was
the last word in more senses than one,
insinuating that, although only completed
a few months, the long-wave Rugby station
was already out of date. 2

He was referring to the short-wave beam
stations that were in the course of erection
by his company under the guidance of that
remarkable engineer, C. S. Franklin. Most
of those present, though they were not in
the position to contradict effectively Mr.
Vyvyan’s prophecy, through lack of ex-
perimental evidence at their disposal, were
well known to be very sceptical regarding
the prospects of the employment of short
waves for commercial purposes. The last
three years have shown that this prophecy,
however rash it appeared at the time, was
substantially correct for point-to-point
transmission.

It is barely two years since the General

By M. RAY.
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Fig. 1.-—An element of the

transmitting aerial. The

dotted lines show the cur-
rent distribution.

Post Office took over the pioneer installations of the
Marconi Company, and there are now short-wave beam
stations almost all over the civilised world, and more
are constantly being added to the number already in

existence. }

One of the latest installations is that
designed by the Bell Telephone Labora-
tories of America for the.American Tele-
phone and Telegraph Company. They
have been described in a recent number of
the Bell Records by the principal engineers
in charge of the design.

" These stations are of considerable interest
and in many ways differ from the original
stations built by Franklin. The require-
ments in these American stations were more
stringent, since they were required for tele-
phonic communication, and, in order to
obtain reliable service, it was considered
that it would be necessary to employ -a
number of wavelengths, so that when one
failed to convey intelligible speech via the
Heaviside layer, another wavelength would
be used.” Each of the transmitters erected
by the Bell Laboratories can be used on
three different wavelengths of approxi-
mately 16, 22, and 33 metres. The trans-
mitters can be readily altered for different
wavelengths by changing the coils, but the
problem is not so simple for the aerials.
These beam aerials can only be designed
for a single wavelength, so that each trans-
A 26
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American Beam Stations.—

mission channel has three separate aerial arrangements
and a single transmitter. At Lawrenceville, near New
York, there are three channels pointing towards England,
making a total of nine aerial arrangements, each of which
is 500ft. long.

These had to be arranged in a line in order that they
might not interfere with one another.
land covered is 800 acres. The aerials are supported on
steel towers 18oft. high. Each of them is considerably
smaller than those originally erected by the Marconi
Company, which used towers 275ft. high and an aerial
spread of 1,300ft.; but in most cases only a single wave-
length, and never more than two, were used, so that the
total system for each channel was smaller, but no doubt
did not give as high a degree of reliability. The prin-
ciple of the aerial design differs somewhat from that of
Franklin.

An element of the aerial is shown in Fig. 1, in which
the dotted lines show the current distribution. The
currents in the vertical portions by this arrangement flow
in the same direction, while the currents in the horizontal
‘portions practically cancel one another, so that only the
vertical portions are effective in producing radiation.

This special form of construction was employed in
order to guard against certain dangerous climatic condi-
tions. In the neighbourhood of New York considerable
quantities of sleet are liable to condense on wires. To
prevent dangerous overloading of the aerials it is pro-
posed to melt the sleet by warming the aerial wires with
alternating current at power frequencies. For this

Wireless
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The total area of
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purpose it is essential that the aerial should form a com-
plete metallic circuit, a cohdition which is obtained in
the design shown in Fig. 1. "A current of 150 amperes
at nearly 1,000 volts is used for the purpose. The
power generator is connected across a large condenser,
which effectively = short-circuits the high-frequency
current. This condenser -is connected at the end of a
quarter-wave line. The reason for this is that such a
line, when short-circuited at its end, has a very large
input impedance. The combination of this line, con-
denser, and generator connected directly across the high-
- frequency generator is of such high impedance to the
high-frequency that it will barely affect it.
The reflector system is a similar arrangement situated
a quarter of a wavelength behind the transmitting aerial,
and excited by direct induction from it. The correct
phase re'ation between the current in the reflector and
the aerial is obtained by slightly detuning the reflector
system.

Quartz Oscillator Control .

The whole aerial system consists of a number of
elements such as shown in Fig. 1 situated side by side in
a line.

A genéral view of the grounds at Lawrenceville is
shown in the title illustration. The long line of aerials
are the three channels for European transmission, the
shorter one at right angles to'it is a channel for trans-
mitting to South America. The photographs give a
closer view of the aerial system. It will be noted that
in general outward appearance the construction is very

similar to that of the origi-
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nal beam aerial designed by
Franklin.

While the thousand-kilo-
watt station of Rugby is
controlled from the almost
infinitesimal power .of a
vibrating tuning fork, these
high-frequency 15-kilowatt
transmitters are controlled
by an even smaller source
of power, namely, that de-
rived from a piece of quartz
vibrating * at the rate of
3,300,000 cycles per second.
From these the third har-
monic is picked out, and
then the second of the re-
sult, giving finally the high-
est frequency used, corre-
sponding to approximately
16 metres  wavelength.
This is modulated by a two-
stage speech amplifier and
again amplified by large
water - cooled valves, of
: which there are four in
< : %8| parallel in the last stage.

: ¥ The construction of the
oscillator  is  apparently

A part of the line of towers supporting the transmitting aerials at Lawrenceville.
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_straightforward, but the de-
signers had to overcome
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American Beam Stations.— |
considerable difficulties owing to the fact that some of
the leads in such large systems are of length comparable
to the wavelength and need special coaxing, and also
because these high-frequency circuits are liable to break
out into various types of oscillations. These may con-
tain extremely high frequencies produced by stray in-
ductances in leads and valve capacities, but they can
usually be prevented by the judicious use of resistances.
In construction the power supply and arrangements
are along standard lines. One is faced with a bevy of
beautifully arranged instruments, switches, knobs;,
relays, which = give the impression like all un-
familiar switchboards of being lost in a large city. An

JANUARY 1st, 1930.

vertical portions are effective for reception. The reflector
is an identical system situated one-quarter of a wave-
length behind the aerial, and departs from the usual
arrangement in that it is connected to the receiving set
in such a way that the E.M.F. induced in it is shifted
in phase by 45° before it reaches the receiving set.

The same shift, but in the opposite direction, is given
to the signal from the aerial, resulting in a relative phase
shift of go°® between the two.. This, combined with the
distance of separation of a quarter of a “wavelength,
gives the ideal theoretical condition for a reflector,
namely, that it should double the signal received from
the required direction, and reduce it to zero if it comes
from the opposite direction, the direction of the incoming

Aerial view of the recelving station at Netcong, New Jersey, showing location of receivers and transmitting aerials.

explanation is given of the mechanism of the foolproof
devices consisting of interlocking switches, lights that
go on when something is wrong, lamps that go out when
something is right, bells that ring when the operator

falls asleep, cages that one cannot enter without making’

cabalistic signs, and all the remainder of the safety
devices.

Minimising Atmospheric Disturbances.

So much for the transmitter. The receiving aerial is
of a different design first suggested by Mesny. The con-
struction is shown schematically in Fig. 2, in which the
dotted lines show the current distribution. As in the
case of the transmitting aerial, it will be seen that the
vertical portions carry current flowing in the same direc-
tion, while the currents in the horizontal portions are
small and largely neutralise each other, so that only the

é

ray being assumed to be horizontal. Actually this
phase shift is adjustable, so that minimum reception is
in the direction of the most disturbing atmospherics.
Each aerial is six wavelengths long ; such a system, it is
claimed, receives forty times the power (16 decibels) as
that received from a simple half-wave aerial. The whole
receiving station, comprising four communication
channels, each capable of reception on three different
wavelengths, covers an area of 400 acres. An aerijal
view of the station is shown, together with a closer view
of the aerial systems.

The receiver proper is built on the superheterodyne,
double-detection principle. The signal is first amplified
by means of two stages using screen-grid valves, the
frequency is then demodulated to one of 400
kilocycles, which is passed through a narrow band-pass
filter, and the signal further amplified through six stages
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The receiving aerial at Netcon3,

at this intermediate frequency. Between the first and
second of these stages is inserted an attenuator, which
serves the double purpose of volume control and for
carrying out certain measurements. Before the last
demodulator, from which the speech frequencies are
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Fig. 2.—Mesny aerial for reception. The current distribution is
shown by the dotted lines.

obtained, another band-pass filter is inserted. A single
stage of audio-frequency amplification is employed.
The speech is then transmitted along wires to a cen-
tral building, where it is further amplified and trans-
mitted over land lines to New York. After this our
interest completely disappears, but our imagination may
allow us to visualise some- impossibly square-chinned
business man being disturbed in order to listen over
the roar of the electrons and the cracklings of Jupiter
to some probably unimportant remarks. (Fortunately,
the roar is subdued, and the cracklings not too frequent.)
With the help of the photographs kindly lent by the
Bell Telephone Laboratories, the author has-been able
to describe briefly a great engineering success. The use
of short-wave beam stations, with the further improve-

ments in design that are likely to acrrue through the
research work which is continually going on, will in
time bring long-distance telephony within the financial

.reach of nearly all. In America already he who lives

without a telephone lives in Diogenian bliss, but his race
Is practically -extinct.

It is indeed a pity that the transmission of speech
over which so much thought, so much work, so much
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One end of a short-wave receiving aerial erected by the Bell
Telephone Laboratories.

energy has been spent should reach the end of its
journey in the common land line and desk telephone, of
the reproduction qualities of which even a parrot would
be ashamed.

Messrs. Wingrove and Rogers, Ltd:,
Arundel Chambers, 188-9, Strand, Lon

Carrington Manunfacturing Co., Ltd.,

i ' C Works, Sanderstead Road. South
don, W.C.2.—Illustrated folder of CATALOGUES RECElVED- C?(l)nyféc?on. OI'_S D:sncr(ia;ii\%; l(e):ﬂet ouof

“ Polar *’ condensers and components.
[eNeNoNe]

“Cameo” ‘“Paxflat”’ cabinet for the

“ M,P.A’ Wireless, Ltd., 62, Conduit
Street, London, W.1.—-Illustrated folder
of new season’s receivers, accessories and
components.
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Fuller Accumulator Company (1996),
Ltd., Woodland Works, Chadwell Heath,
Essex.—12-page illustrated booklet on the
care and maintenance of Fuller accumu-
lators.

1930 Cossor Melody Maker.”
0doe

Messrs. J. R. Morris, 15, 17, 19, Kings-
way, London, W.C.2.—Illustrated folder
of Columbia dry-cell H.T, batteries.
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Part XV.—Properties of Tuned Circuits.
By S. O. PEARSON, B.Sc., A.M.LE.E.

(Continued from. page 704 of last week’s issue.)

FTTYHERE is still a good deal to be said regarding the

series type of tuned circuit discussed in the pre-

vious part where the conditions for obtaining the
highest voltage step-up effect were mentioned. It was
found ‘that for optimum signal strength the resistance of
the tuned circuit should be low and the ratio of induct-
ance to capacity as high as possible within practical
limits. The product of inductance and capacity is
determined by the frequency or wavelength to be
received.

Selectivity.

In these days when some valves are capable of giving
an actual high-frequency amplification of the order of
200 times or more in a single stage, the voltage step-up
effect given by the circuit itself is not nearly so important

- as it was a few years ago when it was a difficult matter

to obtain a high-frequency amplification of only twenty
times in a single stage. The most pressing problem at
the present time, as every reader knows, is that of
obtaining a circuit sufficiently selective to enable him
to listen to a desired transmission without interference
from other transmissions perhaps more powerful than
the desired one and operating at a fre-
quency removed by a few kilocycles per

ing frequency, from setting up a voltage across the cir-
cuit. From this point of view the selectivity of the
tuned circuit might be defined as the ratio of the voltage
obtained across it at the resonant frequency to that
obtained at some other frequency differing by a stated
number of cycles per second from the resonant fre-
quency, the voltage induced into the circuit being the
same in each case.

Since the present frequency separation of broadcast-
ing stations in Europe is g kilocycles per second, a figure
of this order suggests itself for use in the above defini-
tion. So the selectivity could be defined as the ratio
of the voltages set up across the tuned circuit by two
stations of equal strength and where frequency separa-
tion is g kilocycles per second, the receiver being accu-
rately tuned to one of them. But, unfortunately, this
definition, although conveying clearly the idea of what
is meant by degree of selectivity, does not lend itself
very easily to numerical calculation in terms of the
constants of the circuit.

In these circumstances it is better to define the selec-
tivity from the point of view of the change in frequency
from the resonant value necessary to reduce the voltage

across the circuit to a stated fraction of
the maximum value. In the October 16th

second only from that to which the cir-
cuit is tuned.

By more or less elaborate arrangements
involving two or more tuned circuits it is
possible to obtain a very high degree of

issue of The Wireless World Dr. R. T.
Beatty gave a definition on these lines, and
explained how a number could be ob-
tained for expressing the selectivity of a
tuned circuit as a numerical quantity, and

selectivity, but as we are studying the R 1 how it could be used for practical calcu-
general theory of a single tuned circuit at lations. This he called the ‘* selectivity
the moment, such refinements must be : ) v number ’’ of the circuit. It is defined as
left for subsequent consideration. e e ek islee  the ratio of the resonant frequency to the

ivi i it i duced into the closed circuit i .

The selectivity of a tuned circuit is not  F'R°G the votage E, is huilt up change in frequency necessary to reduce
very easily expressed as a numerical across it 8t the resonant fre- the voltage across the circuit to a value
quantity on account of the peculiar shape quency. fisthevoltagemag- of I0 per cent. of the maximum value.
of the resonance curve. There are two nification m of thetuned circuit  The way in which this selectivity number

ways in which one could judge the selec-
tivity of a circuit, and a definition could
be given according to which viewpoint is taken. For
instance, in tuning the receiver to a given station the
object in view is to cause the signals from this station
to build up the maximum possible voltage across the
tuned circuit whilst at the same time preventing as far
as possible any other station, operating on a neighbour-

I
and is equal to R <

L depends on the constants of the circuit will

be explained after we have considered
the resonance curves of some actual circuits.

The Effect of Resistance on Selectivity.

The degree of selectivity necessary to ensure recep-
tion of any given station free of interference by another
station on a neighbouring wavelength or frequency
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depends on (a) the difference between the two frequen-
cies, and (b) the relative strengths of the two trans-
missions as measured in the locality of the receiver. The
closer the two wavelengths are together and the more
powerful the effects of the unwanted station, the
greater will the selectivity have to be,

The resonance curves given in Fig. 3 of the previous
part show very clearly that when the resistance of the
tuned circuit is reduced, the peak of the resonance curve
is increased in height withous appreciably changing the
width of the hump near the base. This means that, by
decreasing the resistance, we are increasing the strength
of the wanted ‘‘signal’’ at the resonant frequency
without - appreciably increasing the strengths of any
signals whose frequencies lie outside the band covercd
by the hump in the curve. In other words, we are in-
«creasing the selectivity by reducing the circuit resistance.

The effects of the resistance, however, on the sclec-
tivity of the circuit can be made very much clearer if,
instead of plotting the resonance curves to actual values
of the voltage, each is plotted to values which are a
percentage of the respective maximum values, thereby
making all the curves coincide at the maximum point.
Accordingly this has been done in Fig. 2 for a scries-
tuned circuit such as that

Wireless
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quarter of the value obtained for the 50-ohm circuit.
By taking further resistance values and the correspond-
ing resonance curves we find that the selectwity number
is muersely proportional to the resistance of the circuit.

Effects of L and C on the Selectivity.

It was shown that the voltage step-up or voltage
magnification of the tuned circuit is also inversely pro-
portional to the resistance, and so both the signal
strength and the seleclivity wary inversely as the cir-
cuit resistance. We can conclude, then, that the selec-
tivity of a circuit. is directly proportional to the voltage
magnification obtained at the resonant frequency. Now
the voltage across the circuit at this frequency is equal to
the current in the closed circuit multiplied by the reac-
tance of the condenser or by the reactance of the coil, be-
cause these are equal at the resonant frequency—that i]s‘,
R
at the frequency of resonance, E being the voltage

voltage across the circuit is E.=1Ix 2afL, where I=

. N 27
applied to the circuit. Hence E,=E x ;fL volts, and
. ; o 2xfL
so the voltage magnification of the circuit is m=-p-

at the frequency of resonance. But we already know

E g I
shown in Fig. 1, where the that f= ———or 2nf=
inductance is 2532 micro- |4 | T 274/LC
henrys and the capacity g ! I
. > Y 5

0.00025 microfarad, for V! —==, and therefore the
resistance values of 10 = it N\ v1C _ =il
ohms, 50 ohms, 200 ohms >"E<so AT voltage magnification given
and 500 ohms respec- s ; ani N by the circuit when tuned
tively, as indicated on the w 40 §>°/ N te resonance is
curves. 2 2 é/_c \ N, e

Tl g 5 20 — 4R M~ = I;

hese resonance curves g ST s ~ | R\ T .

show very clearly that re- D g LA AN I
dpcin.g the resistance_ of the e e T T T Gh o o A gnd the selectivity number
circuit has the effect of FREQUENCY — KILOGYCLES PER SEGOND is proportional to this
narrowing down the peak

of the resonance curve Fig. 2.—Voltage resonance cuf;'ve_s for a series tuned circuit
1 1 - showing how the resistance affects the selectivity.

and SO mcr‘?a$mg .the tance 2532 microhenrys, ¢apacity 0.00025 mfd., Resistance values

degree of selectivity. Since as’indicated on the curves.

the curves have been

plotted to scale, we can read off directly the frequency
at which the voltage across the circuit is 10 per cent.
of the maximum value, and from this we can obtain the
selectivity number formulated by Dr. Beatty. For
instance, from the resonance curve corresponding to a
circuit resistance of 50 ohms, the voltage falls to 10
per cent. of the resonant value at a frequency of 184.3
kilocycles per second. The difference between this and
the resonant value of 200 kilocycles per second is 15.7,
and so the selectivity number of the circuit is

20 _ 12 72

15.7

When the circuit resistance is increased four:fold to

200 ohms, we find that 10 per cent. of the maximum
wvoltage occurs at a frequency of 137 kilocycles per
second. The difference between this and the resonant
frequency is 200 — 137 = 63 kilocycles per second. Hence
200

63

the selectivity number is 3.18. This is just onec-
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quantity, which ‘may be
looked upon as a sort of
figure of merit of the cir-
cuit.

For the circuit considered
above, with L=2532 uH and C=o0.00025 mid. for a
resistance value of 50 ohms the voltage step-up is

2532
0.00025
this circuit was found to be 12.72, which is exactly one-
fifth of the voltage magnification.

Similarly for the 200-ohm circuit the voltage magnifi-
cation works out to 15.9 and the selectivity number was
3.18, also exactly one-fifth of the voltage magnification.
Hence for a selectivity. number calculated on a 10 per
cent. basis, as explained above, its value is given fos

Coil induc-

x

TH=— =03.6 tinies. The selectivity number for

L
=

Conditions for Maximum Selectivity.

any tuned circuit by g%\/

Thus from the point of view of obtaining good selec-
tivity with a single tuned circuit, it is a matter of the firsi
importance to make the effective resistance as low as pos-
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sible and to choose a ratio of % as large as possible com-

patible with practical conditions. The effective resistance
of the circuit is the equivalent series resistance which,
when multiplied by the square of the current, gives the
total power absorbed by the circuit; it is made up of the
actual high frequency resistance of the coil together with
an added resistance accounting for any incidental loss of
power associated with the circuit but not actually in the
coil or condenser. For instance, if the tuned circuit is
followed by a detector valve operating on the leaky grid
principle as.shown in Fig.

JANUARY 1st, 1930.

the effective resistance of the circuit itself with the va_lve
disconnected is 50 ohms. The voltage magnification

obtained would be m=1i{ %:63.6. Suppose now that

the leaky grid detector valve is connected across the
circuit and that it introduces an equivalent shunt or
parallel resistance of 1 megohm or 10° ohms. This is
equivalent to increasing the seiies resistance of the cir-

>

cuit by i\—o; ohms: The resonant frequency is 200 kilo-

cycles per second, and therefore the condenser reactance

3(a), it is actually shunted by
a high resistance ‘‘load,”
and the simplified circuit is
shown at (b) in Fig. 3,
where 7 is the effective resis-

tance in parallel with the . 1
condenser of the tuned cir- T

cuit and R, is the actual
high - frequency resistance
of the closed circuit itself.

CE= Ec

Now since the external re-
sistance 7 has a high value,
the current in it will be very
small compared with the -
current.I in the coil L, and (d).
so we can still take the cur-

®

rent as being of equal value
all the way round the
closed circuit without intro-
ducingany appreciable error.

The power loss in the closed circuit is I*R, watts

and that in the external resistance 7 is % watts, where E,

is the voltage across the circuit at resonance, being equal

I
to IX X,, where X”'ZZT]‘C . Hence the power expended
. ; . IzXe 2
in the external shunt resistance 7 is 3 ‘—1x ch

watts ; and so a high resistance in parallel with the tuned

circuit is equivalent to an extra series resistance of
Xz o 0 Mo

-2 ohms within the closed circuit itself.

7

Thus if R, is the effective resistance of the unshunted
tuned circuit, and if this circuit is then shunted by a
high resistance 7, the effective resistance of the circuit
becomes

) X2

R=R, + r” ohms,
and in consequence both the selectivity and the signal
strength are reduced. The equivalent circuit is shown
in Fig. 3(c).

Damping Effect with Leaky Grid Rectification.

As a practical example we can consider the same
tuned circuit cited previously, namely, where L =2532
microhenrys, C=0.00025 microfarad, and assume that

Fig. 3.—When a tuned high—frequency circuit feeds a leaky grid detector it'is shunted by an
equivalent resistance r as shown in (l}). This in turn is equivalent to adding an extra resist-

rc in the tuned circuit itself.

ance

X, is 3182 ohms. Hence the extra resistance imparted
to the circuit by the valve and its grid leak is
2 2
X% 318? = 10-ohms.
7 10
So the total effective resistance of the tuned circuit is
increased from 50 ohms t» 60 ohms in this case, and the
voltage magnification reduced from 63.6 to 53. Ob-
viously the lower the effective resistance of the tuned cir-
cuit itself the more pronounced will be the ‘“damping’’
effect of a leaky grid detector or any other shunting
resistance. Thus when a high frequency tuned circuit
is designed to have the maximum possible efficiency, it
should preferably be followed by an ‘‘anode bend’”
detector if the selectivity is to be unimpaired, because
anode bend rectification introduces very little damping.
(To be continued.) '

00CcO

WORLD-TIME INDICATOR.

Messrs. J. H. Willis and Co., Ipswich Road, Nor-
wich, have sent us their new model World-Time Indi-
cator. ‘A description and illustration of this device ap-
peared in our issue of May 8th, 1929. In the new model
several more countries have been included, the wording
of the instructions slightly amended, and the edge of
the dial is now milled. The price is Is. 6d.
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By Our Special Correspondent.

A Programme Dilemma.—The King at the Microphone.—What Will 1930 Bring ?

“To Be or Not to Be?

The New Year finds the B.B.C. Pro-
gramme Department in a distarbing pre-
dicament. The ordinary task of filling
programme time for six weeks ahead is
sufficiently harassing; add to it the pos-
sibility, but not the certainty, that an
extra full-blown daily programme will be
required in a month or‘two, and the
worried looks at Savoy Hill are fully
accounted for. -

ooo0o

Wateh the Educationists.

The outcome of the present twin trans-
mission tests from Brookmans Park will
determine whether an additional pro-
gramme is to be available, and already a
number of optional items have been
pigeon-holed for use at a moment’s notice.
I understand that these include a good
sprinkling of talks; in fact, it looks as if
the alternative regional programme might
easily be commandeered by the edu-
cational group. Possibly listeners are in
favour of such a step, but I very much
doubt it. No one denies that broadcast
education is handicapped at present by
lack of programme time, but the B.B.C.
would do well to ensure that the educa-
tionists are not allowed too big a bite from
the new cake.

H.M. The King.

The outstanding broadcast event in
January is, of course, the relay from the
International Disarmament Conference at
the House of Lords on the 21st, when
H.M. The King will use the microphoue
again for the first time since his illness.

I hear that the B.B.C. will install no
fewer than ten microphones in different
parts of the Royal Gallery These will be
operated from a control point just outside
the Chamber, linked to the Post Office
“PBX” (Private Branch Exchange),
and thence to Savoy Hill.

The relay, which will last two hours,
will begin-at 11 a.m, with the King’s open-
ing speech, after which His Majesty will
leave the Royal Gallery, his place being
taken by the Prime Minister. The broad-
cast is expected to include speeches by
representatives of the great naval powers
and delegates of the Dominion Govern-
ments.

A 33

[elelNeNe)

A Bumper Broadcast Year.

It is doubtful whether any year can
eclipse 1929 for the impoftance and
variety of its broadcast events. On the
constructicnal side the year saw the prac-
tical completion of the first regional sta-
tion, the installation of a new listening
post at Tatsfield, and the spade work pre-
liminary to the erection of Broadcast
House, Portland Place,

In the North work was started on the
site for another regional transmitter.

0000

Programme Prograss.

On the programme side, the B.B.C. de-
serve congratulation for several really
““star *” features during 1929. At the top
of the bill came the broadcast of the
Schneider Trophy Race, carried out in a
masterly fashion by an “0.B.” staff who
are now masters of the game of bringing
outdoor events to the home of the listener,

The list of notable speakers who faced
the microphone in 1929 is formidable
enongh. It includes the Prince of Wales,

TELEVISION
television programmes are now broadcast
by W2XCR, New Jersey, using the Jenkins

IN AMERICA. Repgular

apparatus. The photograph shows the

interior of a Jenkins receiver. Note the

rotating drum with its vertical scanning
holes and neon lamp.

the Duke of York, the Prime Minister,
Mr. Philip Snowden, Sir Jamnes Bairie
and Sir Henry Segrave, to name only a
few.

= (ol els =)

Can Savoy Hill Maintain the Standard ?

Radio drama discovered a new tech-
nique in ‘“ Squirrel’s Cage,” which fully
deserved its repeat performartce, while
the Talks Department amply justified its
existence by the introduction of the
‘“ Points of View  secries.

Taken all round, it has been a good
year for broadcasting, and I am afraid
that the B.B.C. may have some difficulty
in maintaining the standard. Anyway,
here’s good luck to them'!

0Cc0oOo

Old Bore’s Wireless Almanac for 1930.

January.—Old Bore seés a million listeners
resolving not to listen again until
B.B.C. improves programmes,

I'ebruary.—Unhappy = million  resume
listening to see if programmes have
improved.

March.—Still listening.

April.—Coming to a decision.

May.—Dissatisfied ; another
switch off.

June.—B.B.C. loses patience and closes
down. Public outery.

July.—A nation starving for entertain-
ment.

August,—Cabinet meeting discusses plans
for emergency programmes. .

September.—Rugby, Northolt and Wic
Radio broadcast Clapham and Dwyer.
Adult education from Cleethorpes.

October.—B.B.C. behind barbed wire at
Brookmans Park, Aberdeen station
opens subscription list for an-
nouncers’ families.

November.—Tactful mediation of Post-
master-General brings B.B.C, back to
Savoy Hill. Programmes resumed.

December.—Old Bore sees a million
listeners resolving not to listen again
until pregrammes are improved.

000>

Things We Want to Know.

Whether a certain artist often visits
the Queen’s Hall, and, if so, whether he
still sees’ the organ pipes as sausages in
mass formation,

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

Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

SUPPLY REGULATION AND MAINS UNIT.

Sir,—May I make the suggestion that users of D.C. units on
mains which are.expected to be changed over to A.C. should
apply to their local electricity works to approve of the unit?
The local authority can only refuse to approve the unit on
certain obvious grounds (an anticipated change over to A.C
is not a reasonable objection). Having approved the unit, the
supply company is, I believe, bound to provide an A.C. unit
when they change over to A.C. ERNEST J. BATY.

Luton, Beds.

ARE AUTUMN SHOWS TOO LATE?

Sir,—It is common knowledge that those who attend the
annual Motor Show at Olympia, and order new motor cars,
frequently have to wait until the following spring before they
obtain delivery. Luckily, the spring is just the time when
most people desire to put mew cars into commission. With the
wireless public the position is less fortunate. The annual Wire-
less Exhibitions in London and elsewhere are held about October,
and those who attend and order nmew sets or new components.
naturally expect to be able to use them during the coming
winter.

My experience may have been unusual, but it has been as
follows :—

(1) A month or so ago I made enquiries about a new moving-
coil loud speaker which received much favourable comment at
the recent exhibition at Olympia, I was told that, if I decided
to wait so long, I might be able to obtain one next January.

(2) I found the published characteristics of a certain new
power valve met my requirements, Upon asking my local dealer
about it I was told that he had ordered some of these valves
weeks ago, but had not been able to obtain any.

(3) For some unknown reason, the English manufacturers
appear content to allow the Americans to hold more or less a
monopoly in the sale of variable wire-wound resistances and
power potentiometers, though these components are required
in practically every home-made wireless set and H.T. unit. To
my joy, I recently saw an advertisement of an English power
potentiometer. I ordered ome. I am still waiting for it.

All these components were advertised for sale by firms of
first-rate standing.

Now, I quite appreciate that the manufacturers may say that,
until the Wireless Exhibitions are held, they do not know what
the demand for any particular component is likely to be, and
they do not want to manufacture goods wholesale unless they
are satisfied that there will be a ready market for them.

If this is their attitude I suggest that the annual Wireless
Exhibitions are held at the wrong time of the year. They should
be held earlier, so that those who order goods may have some
hope of obtaining them at the time when they are most wanted,
the antumn. A. H. GREGSON.

Westcliff-on-Sea.

THE SUPERHETERODYNE.

Sir,—The superhet receiver can scarcely be said to have ever
enjoyed a popular vogue in Britain, but by serious experimenters
it has long been held to'be a valuable instrument ; nor do those
who have had experience of its use consider that its sphere of
usefulness is past. It was therefore with some surprise that
many read, in two separate articles published by you in
November— Radio in France ”’ (6.x1.29) and ‘‘Receiving Sets
of To-day’ (20.x1.29)—remarks which appeared to convey that
the authors of the articles thought the superhet obsolete. So

little did the present writer believe that this was the con-
sidered opinion of ! e technical experts of The Wireless World
that he confidently expected (following M. Cocking’s recent
article on bandpass filters) that the next. Wireless World set
would certainly be a superhet with bandpass filters, probably
based on the ‘“ Record Three,” i.e., with a single high-magnifica-
tion I.F. stage, or the ‘“ Kilo-Mag ™ with two L.F. stages.

Selectivity and high-quality production are the most urgent
needs. The selectivity of the superhet has never been ques-
tioned ; that it can also give-the hiphest quality of reproduction
may not be so well known, but one would have thought it to
be evident from a study of Mr. Cocking’s article on bandpass
filters in your issue of October 30th, 1929. Obviously the
easiest application of ‘the bandpass filter having a constant
channel-width is to fit it to the input of the I.¥. stages of a
superhet.

Since Easter the writer has experimented with superhets in
which carefully tuned bandpass filters and LF. transformers
were embodied, and for quality the present hook-up is hard to
beat. The eminent organ-builder and master of acoustics, Mr.
John Compton, hearing the writer’s' set, likened it to a big
chorus of Schulze diapasons—a term which conveys to those
familiar with organ design and technique a tone picture of a
quality not to be mistaken, and which may be explained as
connoting the presence of solid foundation tone from 16ft. pitch
upwards, accompanied by the fullest harmonic development of
which the upper members of the family are present in such
power and brilliance as.to constitute a perfect blaze of tone.

It may be that the superhet in question differs from the nsual
type somewhat, but there is neither magic nor secret about it.
Anyone could build it without much trouble; possibly, as did
the writer, largely out of parts from previous sets. There is
not an excessive number, of valves, and two of them (the modu-
dator and the detector) have no H.T. on their plates. What
perhaps is unusual is the intermediate frequency, which, to
obviate repeats and harmonics, is fixed at 478.4 kh. Aerial and
oscillator coils, bandpass filters, and I.F. transformers are accu-
rately tuned, the filters and transformers by a fixed condenser,
a semi-varviable condenser, and a small variable condenser, all
in parallel, The filter and transformers, of course, only require
this to be done once for all, There is in all cases a very high
ratio of inductance to capacity. J. T. H. BURREL.

Millbank, S.W.1.

Sir,—One of your correspondents who signs himself ¢ Super
Het *’ wants three reasons for the unpopularity of the superhet
type of receiver in England. As a superhet enthusiast, may I
be allowed to state my opinion on the matter? Of the several
available reasons, here are what I consider the three more
important :— :

(1) Insularity. The superhet is essentially a long-distance
receiver, and the bulk of the listening public in England
takes not the slightest interest in events outside her
shores,

(2) The mistaken idea, chiefly prevalent in England, that the
superhet is incapable of high-quality reproduction.

(3) The absence on the British market of efficient valves of
low price and low upkeep cost.

With regard to (2), the superhet is peculiar in that there is
no other circuit capable of giving more appalling reproduction
it badly designed. If due precauytions be taken, however, it
would be difficult to equal, let alone surpass, the good quality
this circuit is capable of. With regard to (3), British valves
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are from 30 to 50 per cent. dearer than corresponding Continental
types.” Moreover, the latter are considerably more economical
in both filament and anode consumption (wattage). No one in
his senses on the Continent would consider a H.F, valve with a
filament consumption of more than 0.06 rating (at 4 volts),
whereas in England this type (at 6 volts) is the exception.
Nice, France. I. F. A.

Sir,—Your correspondent ‘Super Het’’ in your issue of
December 4th writes a short lette: on a stupendous subject.

One reason why the superheterodyne is mot in use here is
because the wireless Press have not devoted time or space to
its development.

They despise the super and condemn it as being obsolete,
instead of adapting its use to the new order of things, i.e.,
8.8. valves, pentodes, etc. A combination rightly adjusted
would produce the ultimate in receivers.

Another reason is the difficulty of getting really good trans-
formers. The only ones that can be called “good’ are the
American,

A third reason is that of cost. Factory-made receivers are.

good, bad and indifferent, and their price prohibitive to the
average man—£60, £80 aud £100 being the list price of
several ‘“ obsolete ’’ British makes.

Lastly, upkeep costs are supposed; quite wrongly, to be
terrific for eight or nine valves, regardless of the fact- that
modern valves consume but 0.1 of an amp.

I have many more reasons and plenty more to say, but time

FRAME AERIAL SUPER 8.

FOREIGN WIRELESS GOODS.

Sir,—For some days I have been trying to purchase various
wireless components which are in general demand, and it has
been brought home to me very forcibly how the conservatism
of British manufacturers is losing for our country. the con-
siderable trade in wireless goods.

It is a source of amazement to me low they can sit back
and allow foreign articles' to oust their own from the market.
One finds, on asking for British makes, that the shops are in-
variably out of stock, and can offer no reassurance as to when
delivery of the British article can be expected.

I was recently offered a German equivalent of a certain com-
ponent, and one certainly cannot in most cases follow the maxim
‘“ Buy British Goods ’’ in the wiieless trade, as the Germauns
particularly are alive to the possibilities of the British market
and appear to be flooding us witl their goods to the great
detriment, of the wireless trade throughout this country, to
say nothing of vavious other trades.

Can nothing be done to 1emedy this sad state of affairs?

Herts. " F. NICHOLS.

PICTURE TRANSMISSIONS.

Sir,—The discontinuance of these transmissious by the B.B.C.
must have come as a disappointment to many like myself who
had purchased or construsied the necessary apparatus.

The B.B.C. may retort that there ure stili the Continental
transmissions to be received This is true, and I myself have
received some excellent pictures from Vienna in the evenings
from Konigswusterhausen, but atmospherics and other dis-
turbances are always apt to spoil the picture.

On the other hand, I should imagine that the majority of
people constructed their apparatus on the strength of the B.B.C.
transmissions, and swere hardly influenced at all by the thought
that Continental stations would also transmit on the same
system,

If the B.B.C. are going to treat television enthusiasts in the
same way the average man will not hother his head about it,
and true television will be further off than ever.

Cheadle, Cheshire. WALTER ADRDEY.

and space are valuable.

TRACKING H.F. RESISTANCE. ~

Sir,—In studying the subject of H.F. resistince in some of
your back numbers recently, I was much impressed by the
articles by A. L. M. Sowerby, M.Sc., in 7'lie IFireless World
for December 19th and 26th, 1928,
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In these definite measurements weve given for commercial
apparatus, and comparisons made between different models of
the same class of article.

The results are so remarkable that I consider it worth while
to see if an improvement could be efiected in my ‘ Empire
Broadeast Receiver’ (WWireless World, June 29th, 1927).

The detector valve holder appeared to correspond with the
description of valve holder“* A > in the article referred to:

The valve sockets were cut out of the bakelite moulded
centre-picce, there being still sufficient length to malke themn
serviceable. The H.F. end of the grid-leak was disconnected
from its clip and left free.

The improvement in strength and quality was marked, and
in consequence it was decided to go a step further and remove
the valve cap. After this had been removed there was a still
greater improvement in performance, but an unlooked for
trouble cropped up—that of extreme microphonic resonance,
which was bad enough on the telephone, but impossible with
the moving coil loud speaker. :

In all, three attempts were made to overcome this trouble,
as the results achieved justified the expenditure of a little
research to see if it were possible to overcome this defect.

In the third attempt the valve connections were sheathed in
rubber sleeving (bicycle vulve tubing) and the pinch tube
packed tightly with cotton wool. The glass was mounted in a
light brass cage, for the purpose of holding it, by means of
Sorbo sponge pads. The valve and holder were then placed in
a cardboard tube with a lid, and packed as tightly as it was

_ possible to do so without damage to the glass, with cotton

wool. .

All attempts failed to cure the trouble, and whether the
aluminium container was open or shut loud speaker reception
was practically impossible and telephones little better.

On recapping the valve, a DEL610, its behaviour was normal.

So far as this particular sample was concerned, it would
appear that the * inferior quality > cap was essential to its suc-
cess, and that microphonic effects come from other avenues than
the glass envelope of the valve, as every precaution was taken
to damp this out, and certainly the glass itself could not possibly
have been a contributory cause.

Any suggestions from readers will be welcome,

WILFRED H. MILES.

Zaria Province, Northern Nigeria.

TELEVISION.

Sir,—Mr. H. Graham DMallett, your correspondent, - whose
letter appeared in” your issue of November 27th, overlooks the
fact that Dr. Lee De Forest has not, evidently, seen the stute
of television in England. -His remarks, presumably, are based
upon the American vesults. The shadowgraphs of Jenkins bear
no resemblance to true television such as is now leing demon-
strated in London. The images in this country are now so
extremely clear that it is possible, .as mentioned in a recent
editorial of 7'he Wireless World, to read the time on a watch.

Sir Ambrose Ileming, the inventor of the valve, bears views
eutirely contradictory to those of Dr. Lee De Forest, and Sir
Ambrose Fleming has hiad the opportunity of thoroughly inspect-
ing British television, and can, therefore, speak with authority.

Without in any way detracting {rom the pioneer work of Dr.
Lee De Forest, surely it is better to take the facts as they stand
in this country. Television by the Baird process is being broad-
cast by the B.B.C. for 55 hours each week, and the results have
been so satisfactory that this time is now to be increased by a
farther 25-hour period per week.

Added to this, comes the awthentic: news that a minimam
of a thousand Baird ¢ Televisor ” receivers ave now in course of
manufacture, and will be available very early iu the New Year.
Many-more can then judge this science for theniselves instead
of coming to conclusions as a result of hearsay.

As one who has been privileged to witzess many demonstra-
tions of television, both by wire and wireless in this country and
abroad, and can pay tribute to the wonderful progress that has
been made in the Baird system, I should like to add my humble
meed of praise to that of Sir Ambrose Fleming.

Mill Hill, London, N.W.7.

H. J. BARTON CHAPPLE.
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LABORATORY TESTS.

A Review of Manufacturers’ Recent

COUNTERBALANCED PICK-UP
ARM. :

A gramophone pick-up arm designed to
take most of the well-known makes of
electric pick-ups has been placed on the
market recently by the E.M.G. Hand-
Made Gramophones, 11, Grape Street,
New Oxford Street, London, W.C.2.
Its principal features lie in the number
of adjustments that can be made: the
length of the arm is variable, the pick-up
carrier can be changed to suit the par-
ticular model favoured, and the pressure
of the needle on the record can be varied
by means of an adjustable counter-
weight.

Having provided all these adjustments,
it is a pity that the designers have not
added one more which would permit the
pick-up to be set at an angle to the car-
rier arm, thereby affording an adjust-
ment for track alignment.

The E.M.G. pick-up arm with a multi-
plicity of adjustments.

The E.M.G. pick-up arm is ‘hand-
somely finished, the pivot support being
oxidised, and all other parts heavily
nickel-plated. It is marketed at 4bs, The
makers recommend for use with this arm
the Phonovox E.M.G. pick-up, which
has been especially designed for fibre
needles and is priced at 40s.

cooo
«CLIMAX »” EARTH TUBE.
The importance of a good earth con-

nection cannot be overstressed, as, in

addition to improving reception, it affords
a greater factor of safety when the aerial
is ¢ earthed *’ during electrical storms.
A direct connection is preferable to a
water-pipe earth, but achieving this ideal
is less arduous than may at first be
thought.

The * Climax >® earth tube offers a
ready solution, and it costs bs. only. It
is made of hard drawn copper tube, re-

.hollow centre,

.compartments, -and its

inforced to prevent buckling, and pro-
vided with an iron-shod tip to facilitate
driving into hard scil. * Holes are drilled
at intervals along its length, and during
dry spells water can be poured down the

¢ Climax *' earth tube with iron-shod tip
and reinforced stem.

Percolation into the sur-
rounding soil takes place and thus a good
eartl-is maintained.

The makers are the Climax Radio
Electric Co., Haverstock Works, Parkhill
Road. Hampstead, London, N.W.3.

0000

EATON SCREENING CABINETS.

Metal cabinets of standard dimensions,
in which the functions of screen and con-
tainer are combined, are now being pro-
duced by Messrs. Samuel Eaton and Sons,
66-72, Barr Street, Birmingham. These
are fitted with a wooden base, and are
made in conformity with suggestions
put forward in the pages of this journal.

Two distinct types are produced : oue
is a doublé-compartment container in-
tended primarily for ‘ZThe Wireless
World Xit Set,”” while the other has four
dimensions are
suitable for housing the * Kilo-Mag
Four,” “1930 Everyman Four,”” or ¢ Re-

Eaton metal cabinet, with two screened
compartments.

cord IIL’”  These are priced, respec-
tively, at 38s. 6d. and 46s. 6d.

. Metal channels are fitted round the
outer edges of the removable cover, and
also to the edges of the crosswise par-
titions, and as one of the lips of each of
these channels is sprung inwards contact
is made betwéen the cover and the corre-
sponding edges of the base projections at

Products.

a number of points. Electrical ¢ sealing
will be adequate for average require-
ments, but where complete - isolation is
necessary rolled strips of metal gauze or
similar material can be readily inserted.in
the channels.

External metal-work is finished 1n
crystalline enamel, several colours being
available, To compensate for the fact
that the plywood sub-base is sunk into the
base compartment, the depth of the plinth
is somewhat greater than usual ; this is all
to the good, as the extra space afforded
will often be useful, but this must be
borne in mind when determining the posi-
tions of condenser control dials.

Qoo

LD.S. REJECTOR.

Those unfavourably situated with re-
spect to a Regional Station need mnot
despair, as a rejector should help to over-
come any difliculty they may have in
receiving alternative transmissions. In
fact, the T1.D.S. “ Regional Station
Eliminator has been introduced to
cope with .such cases. It cousists of two
coils, wound concentrvically on “a former ;

For unselective sets—the 1.D.S. Rejector.

one coil is commected in series with the
aerial lead to the set and the other is
tuned by a variable condenser. The
tuned circuit forms an absorption typeé
rejector.

A practical test was made on a rather
unselective: receiver, on which 2LO
could not be tuned out at any part of
the 250-600 metre waveband. With the
rejector in use the interference was re-
stricted to a small band of wavelengths
between 344 metres and 357 metres only;
transmissions -above and below these
limits being veceived free from inter-
ference from the Regional Station.

The rejector is built into a moulded
case 3in, In diameter and 4iin. high, with
two terminals on the side for attachment
of aerial lead and connection to set
vespectively. The rejector tuming con-
trol is mounted on the top.

The price of this useful accessorv is
10s. 6d., and the makers are The 1.D.S,,
Ltd., 4, Golden Square, Piccadilly
Circus, London, W.l.
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The Service is subject to the rules of
the Department, which are prinfed
below, these must be sirictly enforced
in the inferest of readers themselves.

— N\

A selection of queries of general

inferest is deali with below, in somne

cases at greater length than would be
possible in a letter.

“The Wireless World” Supplies a Free Service of Teéchnical Information.

Increasing Selectivity and Range.
With regard to the addition of a tuned
acrial circuit to the New Kilo-Blag
FPour, will you please say if this
would have any mnoticeable effect in
increasing range ? B. W. R.
Although the conversion in question is
primarily intended to increase selectivity,
as compared with that of the original
‘* aperiodic”’ arrangement, it is a fact
that, under average working conditions,
the use of a two-circuit aerial tuner adds
very considerably to the effective range
of the set. This is partly because it is
generally necessary, in the interests of
selectivity, to reduce the coupling of the
‘“ untuned "’ aerial to a value well below
that giving maximum signal strength.

0000

Improving the Hartley Circuit.
(Referriwg  to previous correspondence)
. Many thanks for your reply to
my last letter; the tendency towards
iugtability on the long waves of my
“Hartley” det.-L.F. set has been
completely cured by connecting a
0.0001 mfd. fixed condenser directly
between anode and negative filument
terminals of the detector wvalve, as
recommended by you. There has
been also a general improvement in
sensitivity, as you suggested wouli
be probable, but your fears that rve-
action feed-back might be insufficient
over the whole medium icaveband
prove to be justified; it is impossible
to provoke self-oscillation over about
one-third of this tuning range unless
the extra condenser is removed or
disconnected.’

Can you suggest a method whereby
reaction  control may be improved
over both wavebands, bearing in mind
that, as the set 13 shortly to be
‘“scrapped’’ in favour of a more
ambitious receiver, I do not wish to
spend much time or money on the
alterations. B. C. O.

It is suggested that you should replace
the fixed anode by-pass capacity by an
inexpensive semi-variable condenser, per-
haps of the compression typs, with a
maximum capacity of 0.0003 mid. This
component should be mounted in a reason-
ably accessible position, and your aim
should be to find a setting for it that is
suitable for each waveband. Critical
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reaction adjustment will be effected by
the normal control condenser R.C. (see
Fig. 1).

It will be realised that G. and R.C:
are interdependent : as the value of the

H.F.C.

(LAarss

<

L

Fig. 1.—Detection efficiency—and some-

times reaction control—may generally

be improved by adding an anode by-pass
condenser to a ‘ Hartley”’ circuit.

latter is increased, a -greater proportion
of the total oscillatory energy in the de-
tector anode circuit is by-passed to earth,
and, for a given setting of R.C., reaction

RULES.

(1.) Only one question (which must dead with
a single specific point) can be answered. . Letters
must be concisely worded and headed * Infor-
wmalion Department.”

(2.) Queries_ must be wrilten on onc side of
the paper, and diagrams drawn on a separate
sheel. A self-addressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuit diagrams for complete
receivers cannot be given ; wunder present-day.
conditions justice cannot be done to questions
of this Lind in the course of a letter.

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

(5.) Designs for components such as L.F.
chokes, power [ransformers, efc., cannot be
supplied.

(6.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in * The Wirelcss
World ** or to standard manufacturers’ receivers.

Readers desiring information on matters
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding
subjects to be treated in future articles or
paragraphs.

effects are decreased. It is quite easy to
find the best setting of C. by trial and
error, Properly adjusted, this arrange-
ment is distinctly more sensitive than the
conventional ¢ Hartley > detector circuit.
0000
House-Lighting Systems.

I was interested in your rvecent reply to
V., P on the subject of using a
house-lighting plant for charging an
L.T. accumulator, as I myself have
been thinking of wusing the end
regulating cells of my own installa-
tion for this purpose.

Actually, there are four extra cells
that are not normally used, and it is
assumed that their voltage would be
sufficiently in excess of that of my
6-volt wireless battery for satisfactory
charging. What value of resistance
should be inserted to reduce current
to 3 amps? . Al

A 6-volt battery can certainly be
charged quite satisfactorily from four of
the comparatively large cells used for
house lighting, and, as regulating cells are
often overcharged through lack of use, it
i3 all to the good that they should be
worlsed.

A series resistance of approximately

0.7 ohms will be needed.

0000

A Neutralised “Kit Set.”

Will you please tell me how the H.F.
stage of *‘The Wireless World " Kit
Set (which I am about to build) may
be mneutralised in order to increase
magnification? I presume that a very
considerable gain should be possible
by making this addition to the
published design. W. B. P.

We should strongly dissuade you from
attempting this alteration, as the design
does not readily lend itself to modification
in this way. In ovder to make neutralisa-
tion worth while, sweeping changes would
be necessary ; indeed, an adequate discus-
sion of the matter would be rather beyond
the scope of the Information Department.

If you must have a ** balanced " set,
we think you would be well advised to
adopt the main features of the * Record

III,” but we would assure you that the

very considerable H.F. amplification of

the Kit Set, plus reaction, provides as
much sensitivity as is necessary under
average counditions.
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Back to the Neutralised Triode?

Although the screen-grid valve has ob-
vious advantages in a set with a
single highly efficient stage of H.F.
amplification and in the matter of
ease of waveband switching, a care-
ful consideration of 7ecent articles
and receiver designs published in
your jowrnal has led me to form the
opinion that i a “2 H.F.” set for
the broadcast waveband only neutral-
ised triodes would provide all the
amplification necessary (with a good
aerial) and would be less costly than
the expensive §8.G. valves.

Thanks to modern developments
such as decoupling and to a _fuller use
of screeninge thun in the .days when
neutralised intervalve couplings were
popular, it should now be an easy
matter to attain nearly the full pos-
sible theoretical magnification from
each stage, using walves costing less
than half the price of those custo-
marily used nowadays.

If you agree that a neutralised
triode set is still worth while, will
you please give me a circuit diagram
of e two-stage amplifier with two-
circuit aerial tuner, H.F. trans-
formers, and decoupling devices
where necessary. If you recommend
it, I will screen the valves from the
coils and condensers. T. H. W.

There is a good deal of truth in what
you say in favour of the neutralised
triode, but we think you tend to ex-
aggerate the increased cost of the S.G.
valve amplifier, which normally does not
require neutralising condensers or the
comparatively expensive coil necessary
for constructing a superlatively good
H.F. amplifier for three-electrode valves.

Wireless
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Tt is correct enough to assume that two
of these valves, used to best advantage,
can provide a theoretical amplification
quite as great- as that ‘of the average set
with tlie same number of screened valves,
and that modern stabilising devices make
it much easier to.attain something ap-
proaching the maximum possible gain
from each stage.

The circuit diagram given in Fig. 2
should meet your needs; positions of
screening partitions and decoupling de-
vices are indicated. With regard to iso-
lating the valves from the apparatus
associated with the H.F. circuits, this
procedure cannot do any harm, if care-
fully carried out, but it is hardly likely
to confer any very noticeable benefit; it
must be remembered that in a neutralised
set (as opposed to an 8.G. valve ampli-

fier) any stray capacitative couplings can

be balanced out.

0000
H.T. Feed.
I have an eliminator with three positive
supply ~ terminals, one marked

““ power,” another “120 v,” and a
third *“0-100 v.”> The output from
the “ power ** terminal is stated to be
160 wolts at 30 mA., while the voltage
of the third supply is waried by an
external control fknob. Wil you
please tell me. how this should ‘be con-
nected to the  Record 111”7
8. St. G. C.

This set is arranged for a single input
H.T. voltage, and it will be quite in
order to ignore the 120-volt and 0-100-volt
terminals of your eliminator. You should
join the high-tension leads from the set
to the negative and *‘‘power” terminals
of the eliminator.

We have assumed that the receiver is

]
{

=
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Fig. 2.—An amplification of more than 1,000 times can be attained with two
i neutralised H.F. stages and threc—electrode valves.

JANUARY 1st, 1930.

constructed exactly as described, with a
potentiometer for regulating screening
grid voltage; it may be pointed out that
if this controlling device is included in
your eliminator the set itself may be
simplified in an obvious manner by taking
this supply direct from the ¢ 0-100"" texr-
minal of the eliminator. If this modifica-
‘tion is mtroduced, a decoupling resistance
must be inserted in the screening grid
circuit, in place of the fixed element of
the existing potentiometer.

0000

The Southern Railway Again.

On several occasions I have tried my
“ Eoeryman Portable’’ receiver in a
train, but have found that reception
is generally marred by cracklings and
other noises. Does this suggest- that
the set is at fault, or, if the effect
is normal, can it be overcome?

This form of interference is well known,
and is due to the electric lighting installa-
tions of the train. It is particularly likely
to be troublesome with a receiver having
a  regenerative detector without H.F.
amplification, and we fear that there is no
simple cure. You must try to choose a
train with gas lighting!

FOREIGN BROADCAST -GUIDE.
WARSAW

(Poland).
Geographical position : 52° 14’ N.21° 7’E,

Approximate air line. from London: 900
miles.

Wavelength: 1411 m. Kilocycles::
212.5. Power: 8 kW, :

Time: Central European (one hour in
advance of GM.T.)

Standard Daily Transmissions.

09.15 Sundays Sacred Service from Posen
Cathedral; 1058 Fanfare from
Cracow; 18.58 daily Time signal (g.v.);
18.20 Tuesdays relay of performance
from Kattowitz or Posen Opera Houses ;
1915 main evening programme ; 22.00
Fridays relays of foreign stations;
dance music Sundays, Mondays,
Wednesdays and Saturdays.

Man and Woman
(phonetic) » Hallo!
Raadjo Varschava. )

Announcements are made in the Polish
language, but when International
concerts are broadcast, also in English,
French and German.

Interval signal: the letter W in morse

Call
Polskie

announcers.

Hallo !

Time signal: At 658 pm. G.M.T. one
long hoot, seven dashes, followed by :

— . . ... the last dot indicating the
full hour 7 p.m.

Frequently closes down with the Polish
National Anthem (Dombrovski
Mazurka).
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253 THE ANNUAL REVIEW FOR 1930 OF THE
8 WORLD’S PICTORIAL PHOTOGRAPHIC WORK X3
3 Edited by F. J. MORTIMER, F.R.P.S. 742
%\3 Editor of “ The Amateur Photographer and Cinematographer.” _\’g
}u
This year’s edition of “* PHOTOGRAMS A literary section provides reports MQ
/ OF THE YEAR *’ isnow onsale, and lovers of photographic progress at home
. PRICES : of pictures made by the camera will and overseas, and a useful Directory
1 Paper Covers give it a warm welcome. of British Photographic Societies is
3 5 / - “PHOTOGRAMS *’ contains reproductions GG,

?ﬁj Cloth Boards of the most striking and representative For keen photographers the annual

BN LELTLR LIS

o pictures from the principal photo- volume“of “ PHOTOGRAMS '’ is an in-
W 7/ 6 graphic exhibitions of the year, selected spiration ; for those to whom camera
j o from the work of the leading pictorial pictures appeal it is a book which gives
@ Postage 6 photographers of the world. lasting pleasure.
extra. :

& From all leading booksellers or direct from the Publishers:
E% ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.A4.
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"Motor Bosting Jourrel of WIRELESS
Covers Every Aspect TECHN][CAL TERMS

of Yachting and Motor Boating Compiled by S.0. PEARSON, BSc., AMIE.E,
FOUNDED 18094 and issued in conjunction wilh
N " L ‘)l
§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§ Bl oy o G THESVERSEESSRVORTH
\ e, - \ n power~cCr s Wwhether
§XChtt1\_ w0r1d§ o speed—boats. ¢ HIS volume contains defini-
\ \ outboards, will enjoy : x ion:
§ 1 \ tions of terms and expressions
§ = oiorBO&’nr\gJO\;rI\&l§ reading ' THE YACHTING commonly used in wireless
§ n v Fo. M 31529 et soome § WORLD and MOTOR telephony and telegraphy and is
§ TS T E e § BOATING JOURNAL.’ intended to serve as a guide to all
\ ‘, : - \ ] those interested in wireless who
N . N
%’ § It is a well-produced come across, from time to time,
§ § and attractive paper deal- unfamilar words in their reading.
§ § ing with yachts and boats In such cases the DICTIONARY
N \  of all types and tonnages OF WIRELESS TECHNICAL
§ § on sea and inland waters TERMS proves of very great use
§ § i - and value. It is well illustrated,
N i and cross-referenced to enable the
§ “ § racdngs o e M T required information to be rapidly
§ § sea sailing, practical I eb% o
§ § seamanship and the GRLAIDELY
§ : § construction of small PRICE 2/— NET
§ § craft are among the chief By Post 2/2
§ = T = § subjects of interest.
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\>\>\>\nada £1 .10, 4, other 'F;;:o:z':a;i:g Booksellers or direct from the Publishe;:E
H (o) al ) . r 4>
St abroad £ . T2 .G, per annum, post free. ILIFFE & SONS LTD., Dorset House, Tudor Street,
Every Friday 6D' London, E.G.4. W.W.48
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS
oolumns is ;

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

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

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

ADVERTISEMENTS for these columns are accepted uv
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
18, Hertford Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular

will automatically be inserted in the following issue
unless accompanied by instructions -to the contrary. All
advertisements in this section must be strictly prepaid.

in these

The proprietors retain the right to refuse or withdraw |

advertisements at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should bemade —2—& "~ payable to ILIFFE
& SONS Ltd., and crossed __ = ~""— Notes being
aniraceable 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 ” Ofiice.
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 o000, cfo ‘“ The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. ocoo, c/o ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertiséments are warned against sending

remiltance through the post except i regisiered envelopes ;

0 all sucl cases the use of the Deposit System 1s recommended,
and the envelope should be clearly wmarked ‘" Deposit

Department.”
De& 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 monecy 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 £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under £50, the fee is 2/6; over
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders shoyld be made payable to Iiiffe & Sous
Limited.

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A Service to our Readers,

We have made an arrangement with the Patentecs
whereby readers who wish to dispose of a home-coustructed
receiver not licensed under the patents made use of, can
license the set by means of the Deposit System referred to
above.

The person desiring to sell, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers.

If the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
“The Wireless World” to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

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
sach one by post.

A4I

ALL WIRELESS |
WORLD COILS

//1930 EVERYMAN FOUR set

set

NEW KILOMAG. .............. .. 45/~ set
RECORD I8 ........ s.... ..... 45/~ set
FOREIGN LISTENERS 4 B.B.C. .. 30/- sat

5XX 37/8 set
METAL CABINET3 ... ..... 38/6 to 45/3
52 DRUM DIALS with Escutcheons .. 5/6
WAVE TRAP, LitzWire.... . ... 10/S eazh

Stroud Qreen Road, N.4.

”B-f» J.WirelessCo

't
2,3, & 4, Athalstans Mews, l

Archway 1695

MANUFACTURERS

Home or Abroad.

An active business, within
a few minutes of Oxford
Street, London, long con-
nected with radio, now
adopting a new policy, is
prepared to handle a sole
distributing agency,
including advertising
campaign, on terms by
arrangement.

Replies will be reccived in strict confidence
to Box 4274
c/o ‘“The Wireless World,”’
Dorset House, Tudor Street, London, E.C.4,

(,.ORDER YOUR CABINET.\

NOW

(Delivery from Stock)
“The Wireless World™
A S

Metal Cabinet nn'dcl.?ns:a Goex:xplete £2150
EVERYMAN FOUR
METAL CABINETS

46/6 cach

(or without woodwork 35/- each).
KILO-MAS & BRECORD THREE METAL CABINETS,
35/- each, or with woodwork 46/8 each,

Kit-Set 27/6 and 38/8 each respectively.
Finished crystalline Brown, Black or Blus,

Tradeenguiries invited. —Samuel Eaton & Sons(Manu.

1930

Lmturers of Lighting Goods),66/72,Barr St. Birmingham -

RECEIVERS FOR SALE.

SCO’I”I’ SESSIONS and Co., Great Britain’s Radio
Doctors.—Read advertisement under Miscellaneous.

. [0264

3-VALVE All-wave Receiver, latest typs, powerful,
perfect; £4.—V. Taylor, 57, Studley Rd., Stock-

well, London. [0274
RECEIVEHS for Sale.—Portable S5-valve, sunit cass

type, complete, as new, perfect; £9/17/6.—N,
Taylor, 57, Studley Rd., Stockwell, London, {0323

G.E.C. 7-valve Supersonic Portable Receiver, com-
plete with valves, L.T. battery, and unit
{A.C.), as new; reasonable offer accepted.—T. Bridger
and Son, High St., Slough. [7710

ARCONIPHONE Type 35 Screened Grid 3-valve
Sets, brand new; £9, with valves; hire purchase
arranged; only a few at this price.—Hall, 91, Fore
St., Edmonton. [7722

.GREA’I‘ Opportunity.—Having many requests for
famous Ttoyal Air Force 3-valve receivers, we have
now .procured limited number; thess receivers give
excellent loud-speaker reception, each set specially tested
belofe delivery to-ensure satisfaction, all are guaranteed
brand new and perfect; the original cost of these sets
was £18; special travelling case with each set; we are
sacrificing at the absurdly low price of 32/6.

TUARANTEED and Absolutely New McMichael

Supersonic Kits, including mahogany cabinet,
Look iustructions, blue prints; clearance price cnly
£3; these sets can get the whole world; without cabi-
net, price £2.

J. B. HUMPHREYS and Co., 23, College Hill, Can-
non ‘8St., London, E.C.4. [7718

PLENDID Western Electric Super Heterodyne 7-
- valve Wireless Set including irame aerial, 2-valve
amplifier, high tension eliminator, and.3 loud-speakers;
cost over £100, cash price £25 to quick buyer.—Thos.
Lumb and Co., Ltd., Victoria Mills, Skipton. [7741

“HRELESS Portable Sets, with 5§ Cossor new pro-

cess valves, for 9 guineas;-less than components
cost, comparable with any set double this price,
Royalty paid; seen between 1 and 2 p.m., or particu-
lars sent on receipt-of stamped addressed envelope—
G. Hodgson, 53, Windsor House, Victoria St., West-
minster. [7737

PORTABLE Igranic Neutrosonic Scven, in black
leatherette case, additional accumulator, and 1
pair of phones, perfect condition; cost £60; what
offers 7—R. Lewis, 14, St. James’s Place, S.W. 1. [7730

CMICITAEL Suit Case, cost £31, just overhauled.
new valves; accept 10 guineas; perfect.—Gardener,
53, Alexandra Rd., Wimbledon. {7731
A Complete Kit, including valves, not batteries, for
1929 Chummy Four, cameo case, aerial wound,
offers over £9/10 wanted; also 2 Marconi 8.610s, 35/-;
Westinghouse H.T.3, 15/-; 2 Mullard Orgola coils,

12/6; all new and in perfect conaition.—Box 4289.
cfo The Wireless World. [7722

VERY Slightly Shop Sociled but Carrying Makers’
Guarantees:—3-valve receiver, £4/4; 2-valve re-
ceiver, £3/3; royalties paid; 7 days’ approval against
cash,—Bostock and Stonnill, 1, Westbourne Terrace,
S.I.23. [7733

JIMMONDS BROS.—Receivers constricted to your

own or any published design; also repairs. re-
constructions; and modernisations at moderate charges;
best materials and workmanship guaranteed; numerous
testimonials; quotations free.—Address, Shireland Rd.,

Smethwick. [5883
'\ J Ofter You the Following Inducements to Pur-

chase Your New Receiver or Other Apparatus
from wus.

IRSTLY.—Unbinssed advice. The DPrineipal of the

firm has twenty “yesrs’ professichal wireless ex-
perience, having been at Goverument Experimental
Stations in 1910. He Las been Manuger for the Ster-
ling Telephone Co.; radio expert to the G.E.C, and
Chairman of the Teclinical Comruittee of the National
Association of Radio Manufacturers. His advice has
saved our clients many thousands of pouuds! for, as
everybody Lnows, -there is no hobby cen which more
money 15 wasted on useless apparatus by the uninitiated.

ECONDLY.—We take your old apparatus in part
exchange for new. Send us a list of your old
apparatus,” or, better still, send us the apparatus, and
state your new requirement. We will then’ make our
offer for your goods, and if you do not approve, which
is unlikely, we will return the parcel, carriage paid.

IF You are in Doubt as to the Make of Receiver or
other Apparatus vou should P’urchase, write to
us, and we will advise you; we have no leaning towards
any particular maker, and will tell you the particular
instrument you should buy for your purpose,
CIENTIFIO DEVELOPMENT Co., 51, Fishergate,
Preston. Tel.: 1364. {0226

Advertisements for *“ The Wireless World ** are onlv accepted from firins we believe to be thoroughly reliable.
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ACCUMULATOR HIRE.

DON’T Buy Accumulators or Dry Batferies, 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- delivery or by subscription; over 10,000 satisfied
users; explanatory folder post free; 'phome or writs
to-day.—Radio Service (London), Ltd., 105, Torriano
Av.,, N.W.5. 'Phone: North 0623-4-5. [7596

C.D.E.‘S. Accumulator Hire and Maintenance Service
(5 mile radius).—98, Cherry Orchard Rd., Croy-
don. (6374

BATTERIES.

“7E’I‘ H.T. Replacements.—Sacs (capped or un-
capped), highest grade, No. 1, 10d. per doz.; No.

2, 1/9 per doz.—See below.
INCS.—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., Watiord, Herts. [0258

PENTODE Users.—Write for details of new size seli-
charging wet battery; 20,000 milliamps, 6d. per
volt; illustrated catalogue giving data, post free.—U.
Taylor, 57, Studley Rd., Stockwell, London. [0273

ET H.T. Batteries.—DParts per dozen, jars, Ne. 1,

21,x 115 square, 1/3; No. 2, 1/6; zincs, No.. 1,
10d.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 2,
1/9; terminals, 8d., 10d4.; dozen cells (18 volts}, com-
plete with bands and electrolyte, No, 1, 4/1; No. 2,
5/-; post 9d.; high efficiency, long lifs, self charging,
upkeep small; send 6d. for sample unit; illustrated
booklet free, carriage free orders 10/-; write for free
list wireless bargains, trade supplied.=W. Taylor, 57,
Studley Rd., Stockwell, London. {0039

CHARGERS AND ELIMINATORS.

ORTEXION Transformers, chokes, etc, wound to
* ‘any specification; write or_ ’phone for. quotation;
best quality components only.—Vortexion, 72, Merton
Rd., Wimbledon, S.W.19. Tel.: Wimbledon 28‘14(.)319'

TIAS Eliminators, D.O. £1/17/6, A.0. £3/17/6;
Nesper, trickle chargers, 29/6. ’Phone: Gerrard
6268 for demonstration.—Greatres and Co., 184, Regent
Bt., London. [6451
ANTALUM and Lionium for A.Q. Rectifiers; make
up your own inexpensive chargers; blué prints
for H.T. and L.T., 1/- each; Lionium electrodes fitted
with terminale, 2-3.amps. and 5-8 amps.—Blackwell’s
Metallurgical Works, Ltd., Bpeke Rd. Works, Garston,
Liverpool 'Phone: Garston 980 (2 lines). [6282
PHILIPSON'S Safety High Tension Battery Elimi-
nators.
10/_ Down and the Balance in ‘Easy Monthly
payments secures the fnest “high tension
supply available.
HILIPSON’S Saiety Eliminators are Guaranteed.for
12 Months.
HILIPSON'S Safety Eliminators are the €heapest
to Install and the Cheapest to Run; prices:
Model A.C.5 £4/17/6, A.C.7 £3/17/6, complete with
full wave rectifiers; D.C.4 37/6, D.C.5 45/-.
ALL Models Obtained for 10/- Deposit; take gdvan-
tags of this and get constant high tension imme-
diately.
RITE for Our Booklet, * Radio Power' to
Philipson and Co., Ltd,, Radio Engineers, Astley
Bridge, Bolton. 'Phone: 2038. 'Grams : Safety,
Bolton. Est. over 50 years. [0318
CHE ROS.—Chebros for all types of transformers
“and chokes, high grade instruments at a Yvery
moderate price; enquiries invited.—Chester Bros.,
Dalston Lane, London, E.8.

RANSFORMERS and Chokes for Battery Elimina-
tors and for all wireless purposes, receiving or
transmitting; enquiries _invited.—Chester Bros., 244,
Dalston Lane, London, E.8 {7587

AVAGE'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.
AVAGE'S Reliable Smoothing Condensers.—1,000
volts D.C. test, 2 mid. 3/- 4 mfd. 5/3; 500 volts
D.C. test, * mid. 1/6, 2 mid. 2/3, 4 mid. 3/9.
AVAGE'S Super Smoothing and Output Chokes.—
Many types available, write for list.
AVAGE'S Mains Transiormer for Westinghouse
Rectifiers.—H.T.4, 18/6; A3, 17/-; A4, 20/-
AVAGE'S Mains Transformer for Westinghouse
JIT.4 Unit, with additional winding, 4 volts
3 amps; 23/-.
AVAGE'S Mains Transformer.—V.T.31, 200-0-200
volts 60 m.amps., 2+2 volts 2 amps., 242 volts
3 amps.; 28/-
SAVAGE'S Mains Transformer,—B.T.3 500-0-500 volts
120 m.amps., 3.764+3.75 volts 3 amps; 3+3 volts
3 amps, 242 volts 3 amps.; 51/-
NAVAGI'S Mains Transformers and Power Chokes
are carefnlly and individually constructed from
first class materials with an exceptionally generous
margain of safety.

244,
[5290

BE A MAINS
CONSTRUCTOR

A new and fascinating development for
the radio home constructor is provided
by building mains units and receivers.
It is important that only the best com-
ponents are used and thoroughly reliable
units employed. Full information sent
on application to us, or supplied by your
radio dealer.

Climax Auto-bat Transformer Type H.L.G.4—
for H.T., L.T. and G.B. supply, when
using metal rectifiers and indirectly
heated mains valves. A first class
product with first class performance at
a popular price - = - - 32/6

Climax Auto-bat Transformer Type H.50—
forH.T.supply units using metalrectifier.
Output up to'180 volts, and up to 50 milli-
amperes. Remarkable value. Price 17 /()

The Climax capital Choke
forms an  extremely
efficient smoothing choke
for eliminating the ripple
in H.T. supply for A.C.
or D.C. mains. Winding
resistance 500  ohms.
Current carrying capacity
50 milliamperes. Induct-
ance 12-20 henries.

Price - - . 8-

Climaz Potential Divider for voltage tappings in
mains receivers and unils. Ten Tappings. Wire
wound. Bakelite bobbin. The most popular mains
component yet designed. Price 5/—

LIMAX

A YEAR AHEAD

Ask your Dealer for our new leafiet ' The Mains
structor.”

Con.
CLIMAX - RADIO ELECTRIC,
LIMITED
Haverstock Works, Parkhill Road, Hampstead;
Londoin, N.W.3.

Chargers and Eliminafors.—Contd.

FEL-EO’I‘RIO High Tension Eliminator Kits,
improved output 15 milliamps at 120 volts;
completey 25/-.
EL-ECTRIC Eliminator Kits are the Best and
cheapest in Eungland; complete, 25/«
JEL-ECTRIO Kits are Complete, except valve,
and we recommend Philips 373; 15/-.
EL-ECTRIQ XKits have been. Sold in Hundreds,
and are guaranteed, satisfaction or money re-
turned.
EL-ECTRIC Kit will be sent c.o.d. if desired,
state voltage and periods, also whether Philips
valve is required at 15/- extra.
FEI{sE}CTRIC Eliminator - Kit is Post Iree; price

E’\OLDER and Lists on Request to Fel-Xctric Radio,
56, Garden St., Sheffield. {7742

CABINETS,

RTCRAFT Radio Cabinets are Britain's Best
Value. [0313

IGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 7i/-.

IGBY’S Cabinets, fitted with Radion or Resiston
ebonite if required.

IGBY’'S Cabinets.—Pedestal model, with separate
battery components; irom 56/- to £12.

DIGBY'S Cabinets Made to Customer's Own Designs.

IGBY’S Cabinets.—Write for new 16-page art
eatalogue.—F. Digby, 9, The Oval, Hackney Rd.,
E.2. ’'Phone: Bishopsgate 6458. (0128

ARTCRAFT Radio Cablinets; DBritain’s best value;
lowest prices consistent with highest gquality; illus-
trated- list free from actnal manufacturers.—Arteraft
C6., 156, Cherry Orchard Rd., Croydon. ’Phone: Croy-
don 1981. [0040

ABINETS, 16%in.X7%in.x11in., hand. mahogany
Afinished 7/6, unpolished 5/6; oval front, 107in.
x6l4in., 6d. extra; portable cabinets, 16%4in. X 16%%in.
x8in., £1/5; .basebourd, 6d.; carriage free.—F. W.
Ramsey, 63, Shaftesbury 8St., Londen, N:. Clerken-
well -7139. [7584

RTCRAFT ° Radio Cubinets are Britain’s Best
Value. [0309

cabinets in the kingdom; ori sinal creative designs

at prices 50% lower than elsewhere; quotations for
specials by return; delivery at short mnotice guaran-
teed; moving coil, portable, baffle, vignette, radiogramo,
electric pick-up, television, etc.; illustrated lists iree.
_H. Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, ‘N:17; ’Phone: \Valthamstgw
{7745

KAY'S Cabinets, the greatest range of pedestal

RTCRAFT Radio
Value.

INEST American Types, astonishing value, special

offer -oak cabinets, hinged lid, baseboard, highly

polished, take 12in.,Xx6in. panel; sample, carriage paid,

6/6; trade discounts for quantities.—Mag-Radio, 112,
[2

Cabinets are Britain’s Best
{0311

Wearstone Lane, Birmingham. 665
RTCRAFT Radio Cabinets ‘are Britain’s Best
Value. [0310

LOUD‘»SPEAKER Cabinets, extraordinary offer, oak
cabinets, handsome fret front, highly polished,
13in. square, 6in. deep, finished moulding, take all
ordinary unmits; sample, carriage paid, 6/6; trade dis-
counts for quantities.—Mag-Radio, 112, Warstone
Lane, Birmingham. [2668

COILS, TRANSFORMERS, ETC.

GOO-OHM Decoupling Resistances for New Kilo-
mag Four, foreign listeners’ four, and_ all
" Wireless World " circuits, hand made and tested in
our own workshops; improved mode} wourd with Con-
stanton wire, 1/6 each, post free.—Groves Bros., St.
Mary's Place, Shrewsbury. [7361

,000-OHM Decoupling Resistances for * Wireless
World ¥ Circnits; 1/6 each, post free.—Groves
Bros., St. Mary's Place, Shrewsbury. [7362

ARCONIPHONE 1deal Junior Transformers,

jormerly 18/ clearing at 12/6; Marconiphone
Popular transformers, formerly 12/6, clearing at 9/6;
both post free; guaranteed new, in makers’ original
boxes.—Hall.

ARCONIPHONE Power Transiormer, 200-240v.,

gives 150 H.T. at 30m.a. with U5 vaive and
4v. A.C. up to & amps.; formerly 37/6, clearing at
18/9; all new, in original boxes.—F. J. A. Hall, 91,
Fore St., Edmonton, N.18. [7721

‘R7IRE—WOUND Non-inductive Resistances of all
gizes, guaranteed, 600 apd 4,000 ohms, 1/3;
25,000 ohms, 2/6, etc.; H.F. chokes, ebonite formers,
silk covered, wire-wound, gunaranteed 2,000 turms,
2/6 binocular type, 4/6.—Omnivox Products,[ 20,

o 7727

| Brooke St., Holborn, E.C.1

EW Kilo-Mag Four Coils, 37/6 set;. ebonite for-
2N mers (slotted), for winding, 12/6 set of 3; all

AVAGE'S, 146, Bishopsgate, London, E.C.2. Telephone : Primrose 1171-2, yost free; trade supplied.—Groves Bros., St. Mary’s
'Phone: Bishopsgate 6998. [6808 I’lace, Shrewsbury. [7750
Mention of *° The Wireless World,” wlien writing to advertisers, will ensure prompt attention, As2
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Convert your present Set into
a Short Wave Receiver.
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Magnum Short Wave
Convertor.

This Convertor is adaptable to any valve set by
simply removing the detector valve from set an
inserting it in the valveholder of convertor, the plug
of convertor taking the place of the detector

valve. In cr)stnllme metal cabinet, with 2 Coils

20/40 and 40/80 metres, Plug and Adaptor £4.10.9

inclusive.

Universal Three
15-2,000 metres.

The most perfect receiver vet designed for Ultra
Short Wave, Broadcast, and Long Wave reception.
Including Valvcs. Cculs and Royalty £18:0 : 0.

Magnum Receivers are now obtainable on
Easy Payment Terms.

We specm]lse in all apparatus described in

“Wireless World.”

Lists on application.

BURNE-JONES::;

295, BbROUGH HIGH ST., LONDON, S.E.1. :
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SEND 2d. POSTAGE
FOR OUR NEW

56 PAGE
FULLY ILLUSTRATED

CATALOGUE

Co

FIQADIO MANud\CTURERs
9- .IO 1y CURSITOR ST, LONDON E C4.

Coils, " Transformers, Etc.—Contd.

SIMMONDS BROS.—Berclif coils. Record Three, 50/-
pair; new kilo-mag. four, 50/- set; foreign listeners
four, Iow, 30/-; long wave, 37/-; sereened grid Regional,
40/-; Mullard 'S.G.P. dual range coils, 30/- pair; Ber-
clif etandard coils, for new all-wave four, standard four,
A.0. three, Everyman four, etc., 63/6 set of 4, with
bases; the same coils for the Lodcstone series (“ Wire-
lese Magazine »), 65/9 set of 4, with bases; Titan unit,
15/-; decoupling resistances, 600 olim, 1/6;.1,000 ohm,
2/-; "all @ Wirelesg World *’ and -:umlar coils in regular
production by the leading specialists; . lists fres; trade
supplied. —Simmonds Bros., Shireland Rd, Smethwick.
Tel.: Smethwick 751. [6314

GRAMOPHONE PICK-UPS, ETC.

ELECTRIC Pick-up, with arm,
gramophone; pick-up 14/., arm 7/-; co.d.;
remarkable value—G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738

GRAMOPHONE Amplifier, Hypermu, Ferranti puﬂl-
pull, mcludmg valves; 70/-—Dotter, 2, St. Aidan’s
Rd., [7752

adaptable to any

TRANSMITTERS.

HEBROS. Chebros. Chebros transformers and

chokes of all descriptions, special transformers for
transmitting and modulation; ehokes a speciality; en-
quiries invited.—Chester Bros. 244, Dalston Lane,
London, E.8. (5240

VALVES.

AMPLIFIER Valve.—If you
not do better than one o
FILA\IENT Volts 6, plate v":lta 400 (magximum),

grid bias 84 volts (approx.), impedancs 800
ohms., amplification factor 3.8, mutual conductance
4.35 m.a./volts; price £5/10; see article ‘' The Wire-
less World.” 24-h Juiy, 1929, then send to North
London Valve Co., Ltd., 22ﬁ Cazenove Rd., Stoke
Newington, London, N.16. [7702

TLLARD 4v. Pentode, little used; 15/-.—Wear-

qmre Power you -can-

ing, '‘ Ingledene,” Leasowe Rd., Wallasey. [7728
LOUD-SPEAKERS.

6-VOLT 15-amp. M.C Speaker; list £6 new this

year; 29/6; 7 days approval against cash.—

Brew, Pytchley, Kettering. [7708

ARCONIPHONE Popular Horn Loud-speakers, ad-
justabls unit, dark mahogany erystalline ﬁm:h.
absolutely new, in makers’ original sealed boxes;
formerly 42/-, clearance price 15/- each, postage 1/-—
F. J. A. Hall, 91, Fore St., Edmonton, N.1s. [7720

ARGAIN.—Mellovox; #£1/5, cost double—Box
4306. clo The Wireless World. [7739

EW B.T.JI. €2, 35/-; Amplion AR.9, 27/-; ;
Amplion A.R. 19 25/- Amplion AR, 65 25/-;

AR.19 and A.R.65, horns slightly d'u:naged ——Box

4287, c/o The IWireless World. [7726

MARCONIPHONE Moving Coil Speaker; cost
£6/6, new condition, '£3/10, or reasonable offer.
_Snaith, 428, Finchley Rd London N.W.2. [7747
5 Different Makes of Loud-speakers in Stock; your
old one taken in Fart payment, high allowances

made; your enguiry will receive prompt attention.—
Bostock and Stonnill, 1, Westbourne Terrace, SE@I7_72334
.K. Loud-speaker, complete with Marconi 2-valve
power amplifier for 230v. mains, which supplies
field eoil and gives H.T. supply for receiver, complete
with spare L.S. 5a valve; £10 only.—Tracy, Red House
Works, Winscombe. [7753

GREAT Bargains.
GREAT Bargains.

REAT Bargains.—Epoch mode! A moving coil

speaker kit (or complete units), brand new; a
large number of these famous instruments made for
a special order for use in talkies, but not executed,
for credit reasons only; regular prices, £3/10, £4/2.
and £5/17/6, to clear at 50/- for accumulator opera-
tion, 55/ for D.C. mains operation, 85/- for A.C.
mains; kits comprising copper plated super magnet-
pot (weight 23 1b.) Chrystalene frame, fully adjust-
able, moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/-
extra.

GREAT Bargains.

REAT Bargains.—In {act, the greatest bargains
ever offered! A number of Epoch model A used
kits at given away prices, guaranteed in perfect work-

Ridiculons Cost; 'don’t wait until ‘they are all
gone, but secure one 1mmed1ately by writing, ’phoning,
telegraphing, or hurryving to Epoch, 3. Farringdon Av..
E.C.A4. 17077

ing order; early 1928 model, 35/-; latest model, 42/6:
made up cnmplete if deslred 6/- extra. 1
NJOY Marvellous Epoch Reproduction at

MADE BY

Insulated — fire - proof
—engraved name on
both parts — ease of
connection — ample
contacts—excellent
appearance — complete
safety for any set.

The first plug and sockel
tn which both parls ars en-
graved and
enlirely in-
Sulated when
connecled or
disconneeted.

Plug and Socket?,
od.

Panel Poriion, 3d.
Flex Portion, 6d.

Azk your dealer, or
sénd to us, for
Belling-Lee Hmdbook
‘‘Radio Connections.”

Advert. of Belling & Lee, Lid., Queensway Wks., Ponders End, Mdz

ROTOR-OHM

VOLUME

CONTROLS

As a tone Control—Rotor-ohms
will give you the finest quality
of reproduction because they
are—Durable, Constant, Accu-
rate and as smooth as velvet
in action.

If unable to obtain from your

dealer, order direct from us—
mentwnmg dealer's name and
type required.
Prices :
Ohms (Standard Type) - 59
2,000, 5,000, 10,000, § (Potentiometer Type) - 6/6
25,000, 50,000

ROTOR ELECTRIC LTD.
(Dept. W.W.)

7«3, UPPER RATHBONE
PLACE, LONDON, W.1
Telepaone : MUSEUM 2641-2642,

70,000, 100,000,

200,000, 500,000,

1Megohm,2 Megohms
7 Megohms

“B.A.T.” 750 Watt
“Q.M.B.” SWITCH

This minjature switch comfortably
breaks 3 Amperes at 250 Volta,
For H.F., L.F.,H.T., L.T. Circuits.
For A.C. Bets, Eliminators, Gramo-
Motors, and as Loud Bpeaker
Field Bwitch, ete.

“WIRELESS WORED"” said
(14.8.29) ‘‘functioned quite well
on test and did not give any cause
to justify doubt as to their ability
to handle this wattage” (750
Watts!1). ‘“Ideal for use in
pormble rets and in all types of
mains equipment.”

“B.AT.” “Q.M.B.” POWER
SWITCH only 2/6 Each.

CLAUDE LYONS LTD.,
76, OLDHALL STREET, LIVERPOOL.

believe to be thoroughly reliable.
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Loud-speakers.—Contd,
POCH Moving Coil Speakers,

POCIL
E POCH.
POCIL.
POCH.
POCH.
POCH Moving Coil Speakers. Speak for Themsglves.
POCH.
POCH.
POCH.
POCII.

EPOCH.—Te:L ar. Epoch against any other make. It
will persuade you more than the best salesman.

POCH.
POCH.
EP&JI{-
POCH.
EPOCHA
POCH.—Ask any of the thousands of nsers of even

the older modgls. But this season’s models?
Well, let the & 2akers tell you themselves.

POCH.
POCH.
POCH.
EPOCIL
POCH.—Please do test them against any or every

make on the market—preferably with a quick
switch over.

POCH.

POCH.

POCH

POCH.

POCH.

POCH.—Order one for 7 days' {ree trial.
POCH.

POCH

POCH.

POCH.

POCH.—Your deposit instantly refunded in full if

you are not more than satisfied. No cateh. No
red tape.

POCH.
EPOCH.
POCH.
POCH.

POCH.—The most comprehensive range of moving
coil speakers in the world. :

POCH.
POCH.
POCH.
POCH.
EPOCH.—Send for catalogue W.S.2.
POCH.
POCH.
POCH.
POCH.

EPOCH,—IG pages crammed full of real information.
Post free.

POCH.
POCH
POCH
POCH.

POCH RADIO MANUFACTURING Co.. Ltd, are|

City Office and Service - Sta-
(Ludgate . Circus. end},
(2 lines). Private

[7754

the manufacturers.
tion, 3, Farringdon Avenue
E.C.4. "Phone : Central 1971
Branch Exchange. :

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention.

Only Brownie'’s
ability to produce
2,000 Dominion
Vernier Dials a day
enables them to
keep the price as
fow as 2/6. The special non-gacldash
design (for fine tuning) and the splendid
finish (smooth black or beautifully grained
mahogany bakelites coupled with the low
price, makes the Dominion Vernier Dial
a real radio bargain.

BROWNIE WIRELESS COMPANY (G.B.) LIMITED,
NELSON STREET WORKS, LONDON, N.W.1

ROWNIE

- 7~
None BETTER
None CHEAPER

CONDENSERS

s used i the Twvo Valye St A
e odd T PRICE FROM
engraved on case prevents

J. LEVER

less World.” Real ruby mica
1 I ™EACH
mistakes occurring. Look for
ERIC
(TRIX) LTD,,

insulation and genuine COP-
PER foil are just two features.
that have helped their success.
The capacity being clearly

| =
e Brown moulded casein the AT
Blue and Orange Carton. Posi- e
tively none better or cheaper e
than TRIX !

01erken'\7v;zll

5 Ggeen. N
ondon, E.C.1.
*Phoge :

Clerkenwell
3014/5.

Loud-speakers.—Contd.
PBAKERS

R

ELHEURST RADIO Moving Coil Speakers are of
the Highest Grade and Proved Efficiency.

PBAKERS

A

K .
E

SELHUB.ST RADIQ Moving Coil Bpeakers Obtained
on 14 Days’ Approval for Comparative: Test.

BAKER'S
A
K
E

SELHU‘RST RADIO Moving Coil Speakers Tszed by
Music Lovera Throughout the ‘World.

B AKER'S

A
K
E

SELHURST RADIO Moving Coil Speakers.—Write
now fer new 36-page booklet, * ound Advice.”

BAKER '8

A
K
E

SELHURS’I‘ RADIO Moving Coil Speakers Reproduce
both Speech and Music with Wondertul Realism.

BAKER'S

A
K
E

SELHURST RADIO Moving Coil Speakers ean
Always. be Heard at the New PDemonstration Room.

BAKER'S

SELHURST RADIO Moving Coil Speakers.—~The new
D 36-page booklet i3 full of truthiul information.

B AKER’S

SELHURST RADIO Moving Coil Speakers are the
Best that Money can Buy; ideal New Year presents,

BAKER'S

ELHURST RADIO, the leading manufacturers of
high grade coil speakers.
FFIOE: 89, Selhurst Rd., South Norwood, S.E.25.
"Phene: ' Oroydon 1618. Works and Demonstra-
tion Room (always open): 42, Cherry Orchard Rd.,
East Croydon (1% minutes non-stop Victoria or London
Bridge). (0231

A44
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—a lone-perfect
production

—a friend

of good

Records !

vk

Scientifically designed,
beautifully made,
The MELTROPE
Sound Box gives
perfect tone and
wonderful service,
and will bring the
oldest gramophone
up to date !

Price 12/6.
Made by

AMPLIFIERS LTD,
BILLET ROAD, LONDON, E.17.

Suitable for all types of tone arm.

—t

You Want an
« ELECTRADIX > RADIO TESTER

To Get Exact Results,

The
DIX-ONEMETER

is the Highest Grade possible
Used in Admiralty, L.C
G.P.0., and the 'Varsities.
Price: “DIX-ONEMETER.
IN CASE, READING 4o
MICROAMPS. PER DIV,
WITH- 6 MULTIPLIERS

£4:10:0
A Wonderful Stock of Radio &_ £
and Scientific Apparatus. P
Send us your Inquiries for Moving Coi. Speakers,
Mains Sets, Chokes, Gramo-motors and Amplifers,
Microphones, Recorders, Relays, Special Apparatus
for Transmission and Testing. Dynathos and
Motors, all sizes. Bridges, Galvos, Switch and
Control Gear of every description in stock,
NOW READY, NEW EDITION OF 7z PAGE
ILLUSTRATED CATALOGUE, 4d.
Send Stamped Addressed LEnvelope {or November
e List.

218 Upper Thames Street, London, E.C.A
Telephoue: City o191

“Build your own Dry Batteries.”
A New Wireless Hobby.

We supply super capacity Dry Cells and atl parts for build n3
your own dry battery at home,

This is the best and cheapest form of H.T. yot offered.

Buper Capacity Cells, each 16 volts 22 milliamps, 3/8 per dcz.
Bend 13d. stamp for Booklet, ‘‘How to Build a Dry Battary
at Home,"” to—

THE LEYTQ{ BATTERY CO.. 305, Churci Rd.. Leyton. E.10.

COMPONENTS, ETC., FOR SALE.

BELLING~LEE Panel Fittings are designed to give
an expert finish to any home-constructed eet;
catalogue -post free.—Belling and ILee, Ltd., Queensway
Works, Ponders End, .Middlesex.

OWER_Chokes, eubstantially built, for smoothing
circuits in eliminators dealing with currents. 100-

300 milliamperes, inductance 30 henries; 8/6 each;
guaranteed 12 months.—Transfornier Repair Co. [Dept.
W), 214, High St., Colliers Wood, 8.W.19. [0327

ESTON Medel 301, milliammeters, ammeters, and
voltmeters. 21/- each;. Lot wire ammeters 0-1
amps., 4/-; 0-0-5 amp.. 3/-; instrument repairs nd
alterations; send for list.—The Victa Electrical Co.,
47, High St, Dattersea, S.W.11. Established 1910.
[7563
OTENTIAL _ Dividers 10,000, 15,000, 20,000,
25,000 and 30,000 ohms, 5 xariable tappings;
2/- each.

POTE.\‘TIAL Dividers, heavy dutyr, wire- wound,
.15,000 and 20,000 ohms, 7 tappings, 5/6; 4

tappings, 3/9. :
ONDENSERS, 2 mfd., 2/3; 4 mfd., 4/-; guaran-
teed; test;d' 500 volts. ! ¥ IR

CHOKES (L.F.).—Excellent for smcothing, up tor

2 milliamps, 2/-; special lLeavy duty, 10 -milli-
amps, 8/6

ELIMIXATORS, A.C., wired for half or full wave,
complete with valve; £3/17/s.

H.F. Cliokes; 3/-

RAMOPHONE Motors, well known maks, double
spring, silent, complete with fittings: 30/-

SPEH(I)IIyAIu;niIgggain.—B.T H 40 _henr;”chokes; 9/6;
Reflig' Lt ineerst Clnctonongea 7 Hita Cad SO gL A,
RADIO HOUSE, HUDDERSFIELD (16th Winner),
ENLAR(‘-ES
LISTENERS'
INTEREST
AND
BE’I‘TER
IMPAR’I‘S
LUCID
INFORMA’I‘ION
TO

OU.—A Littlehampton customer, through satisfac-

tion, sent an unsolicited testimonial : " Your firm

is ‘streets ahead’ of some of the ILondon houses |

ior business.” This unsolicited reputation we en-
deavour to uphold.

'WIRELESS

JYSTRUMENTS,
R EQUISITES,
TC.,
1, ISTED, .
L NTIRELY
QUPER

SERVICE Provided and a Super Attractive Competi-
tion Provided, so try submifting similarly composed
advertisement, using the words ** Reliability Wireless
Guide,” ss as to encourage readers to apply for this
list. Weekly change of matter desired. A 100-volt
H.T. battery for each eflort published, and useful con-
solation prizes given.

GIVING

UNEXCELLED .
IMPARTI.—\L
DEALINGS

VERYWHERE.—So send for a guide, which will be

sent to you post free by J. H. Taylor and Co., |

15, Radio House, Macaulay St., Huddersfield, to whom
competition eiforts should be submitted, indicating
also if name and address poblishable if suceessiul.

| {Only 23 alternative words required Radio House.

Huddersfield. remaining. one -word for each initial
following.)—Prize-winner. Mr. Philips, Bolton Wood.
[7748

A45 Aduvertisements for ** The Wireless World ' are only accepled from firms we

Cur 193y “THE MUSIC
super Pawar LOVER’S
Modal. CHOICE."

Radio - Gramophone
music and speech
reproduced with
amazing and un-
canny realism. The
most efficient
speaker money can

' buy.
>~ BAKERS
SEND TQ-DAY FOR ‘S [&l T ﬁ SC'
EEE

RADIO =

Officcs: 89 BELHURST ROAD, 50UTH NORWOOD, §.E.25,
Works and Demaonsiration Room :

o7m :
42 CHERRY ORCHARD ROAD, EAST CROYDON.

Thesc Cabinets are made by experts and are thoronghly electrically
soaled ‘with Fine Brass Gauze.

W.W. as specified CABINETS.
RIGBY & WOOLFENDEN,
Sheel Melal Workers,
Miinrow Road, ROCHDALE.

'Phone 2948.

L EELEX &
SPADES and PINS
ZDS [P HOOKS and EYES
6 Colours .. 2dl. each,

IDP =GOS  Write for List X91

H

J, J..EASTICK & SONS,
) 118 Bun’hilEl Iclow, London,

CTILTRACK’
X it STEEL STORES 5 B

For the Wireless Experimenter, Factory,
Factor and Retailer,
Full Parliculars from Solr Manufacturer and Patentes >—

BERTRAM THOMAS, ¥¥incuzsten >

Any make of L.F. Transformer, Loudspeakar
or headphones répaired and dispatched withia
48 HOURS—TWELVE MONTHS’ GUARANTEE
witheach repdir, 4@/= Post Free,

Terms to Trade.

TRANSFORMER REPAIR CO.,
Dept. W, .
kzu, High. Strost, Cofliers Woog, London, s.w.1s‘

BERCLIF
“ EVERYMAN FOUR ™ CONVERSION

L.W. COILS AND BASES .. .. 34/6
CONVERSION S.W. COILS .. .. 10/6

Particulars and detail prices post free. TRADE SUPPLIED.

SIMMONDS BROS.,
SHIRELAND ROAD, SMETHWICK.

— e — —

BONA FIDE TRADERS’ GUIDE.

Scnd for our comprehensive 1llustrated List.
QUICK SERVICE. QUICK SERVICE,

THE QUALITY HOUSE.

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

Lelieve to be thoroughly reliable.
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SUPER-MICROPHONES

New, highly sensitlve, made on the latest principle, a vast
improvement over all other types; will plek up whispered
words from a distance of several yards, also
strongly amplify and transmit speech and
musie over a distance, through Loud-speaker
or Headphones. AMAZING VOLUME
WITHOUT THE AID OF VALVES.
Bplendid instruments for making Detecta-
phone Denf-aid, LOUD-SPEAKING
TELEPHONE, Announcements throngh
Ioud-speaker, Amplifier for Crystal or Valve
Sets, Electric S8ound Deteetor, Experiments.

NO OTHER MICROPHONE OF EQUAL
SENSITIVENESS KNOWN : each in“m-'S/s

ment finely blzck enamelled and fitted with a 3 it. silk
connecting cord.  Despatehed by return post.

SPECIALMICROPHONE TRANSFORMER
for ti Super-Mi to Radio He_:xd- 6/"
phones, Loud-speaker, Valve Set, or Valve Amplifier

SMALL 10 OHMS EARPIECE
for use with Super-microphone as a HIGHLY EFFICIENT
. DEAF-AID, or Detectaphone, etc.; thim 3-ft. silk con- 6/_
pecting cord fitted. Earpiece finely black enamelled.
Full Directions for use of Super-Microphone for many purposes
and Diagrams of connections free.

NEW PUBLIC ADDRESS
MICROPHONE

The Idoal Instrument for addressing an Audience through Lond-
speaker (via Valve Amplifier or L.F. Stages of Wireless Set), and

for relaying Speech and Musical Entertainment {c any diqt:mce.
Powerful Loud-speaker Reproduction with perfect Purity.

Pedestal Type.
Highly Sensitive Microphone, guaranteed
entirely free from distortion or microphonie
voiges, absolutely silent background; far
superior to ordinary Microphone Transmit-
ters; for use with Valve Amplifier or Valve
Set (through leade of Gramophone Pick-up
if desired) at Open-air-Meetings, in Cinema,
Theatre, or Concert. Hall. -Opcrates from 2
Voit tapping of L.T. Accumulator, through
Microphone Transformer, Corrent consump-
tion one-tenth Ampere. Pro.ided with
detachable Sound Collector and a 9it. silk
connecting cord, and fixed by rubber-rord
suspension in nickel-plated stand 11in. high;
for mounting on Speaker’s Platform, in

Pulpit, on top of Camera Stand,

or for suspension from ceiling, 2 5/-

a8 illustration- .. .. ... ..

MICROPHONE WITHOUT STAND 16/-.

The above Microphones are rendered Direclional by altaching the
Sound Qeollector.

Special Microphone Transformer for the above 6/-
DIAGRAM OF CONNECTIONS FREE.

FREDK. ADOLPH, Actual Maker, "Phone:
27, Fitzroy Street, London, W.l. MUSEUM 8320

THE GREAT DEMAND

for C.D.M. components has
compelled larger premises
to be taken. When sending
for goods, please note new
address, to save delay.

C.D.M. H.F. CHOKES, suitable on

15 to 2,000 metres, 5/~ and 4/- each.
MOTORBOATING STOPPER 7/= each.

FIXED MICA CONDENSERS.

*00005 to ‘002 - - - 1/3 each.

10025 to ‘006 - - 1/9

‘01 - = - - - 29
C.b.M. DUONATOR.

‘0003 and 2 meg. combined - 2/- each.
WAVE TRAP - - - 7/6 each.
REJECTOR - - - 8/6

RESISTORS, all prices upon application.

C. D. MELHUISH

NEW ADDRESS :
MAXWELL WORKS,
Conewood St., Highbury, London, N.5

Components; Etc., for Sale.—Contd.
A PPLEBY'S,

THIS Opportunity We Take to Express to Several
Thousands of Customers, following many callings,
in_this and distant countries all over the world, the
old time greetings.

GOOD Wishes
FOR the New Year.
ROM Those Who Constitute the Tunctioning of

That Which You Know as Appleby’s.

ROM, also, E St. J. Hetheringlon Appleby. Lon-
don, N.W.1, N.W.10, and S.W.19. {0316

Y'()UR 011 Components Taken in 1’art Payment for
Latest Type; see our _advert. in _column
Receivers for Sale.—Scientific Development Co., 51,
Fishergate, Preston. {0228

60

-OHMS Decoupling  Resistances; see advt.
under Coils,—Groves Brothers, Munm‘actixrers.
77

| MISCELLANEOUS.

ALEXANDER BLACEK.
PLEASE Note New Address.

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

tion, sets installed, maintgined, and brought up
to date, gramophone pick-ups, eliminators, and Webson

moving coil speakers demonstrated; purity reproduc-
tion specialist.
55 Ebury St., Vietoria, S.W.l. Sloane -1655.

L [0277

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 10¥%
down, balance spread over 10 menths.—Send list of
requirements to London Radio Supply Co., 11, Uat
Lane, London, E.C.2. [0097

IRELESS Notes.—A monthly service of informa-
tion for all those who want the very best in
wireless or gramophone reproduction; frank criticism
of receivers and components; immediate postal help
and advice in all difficuities; something new and
unique; you.must have it -if you want to know the
truth.—Full® patticulars free’ from Ernest H. Robin-

son, Langmead, Pirbright, Woking, Surrey. {7607
COTT SESSIONS and Co., Great Britain’s 1adie

doctors, officially approved as wireless repairers
by Radio Society of Great Britain and Wireless Leagues;
old sects of every type repaired, -rebuilt, modernised;
send set for inimediate quotation.

COTT SESSIONS and Co.—New sets constrngted
with your or- our components, guaranteed ‘finest
workmanship; we specialise in ‘' The- Wireless World ”
circnits; remember, we have satisfied _customers
throughout the British Tsles and in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial .eircumstances for
quality, range and selectivity.—Tél:: Tudor 5326. Mus-
well Hill, London, N.10. [0262

ENGINEERSA—Can‘c we get together? All we ask
is the chance to prove that you can earn £300,
£400, £500 per year and more.  Other men are doing
it, and you tan do the same., We have an unrivalled and
world-wide organisation waiting to help you, whether you
be novice or expert. Ii you wish for something more
than a bread-and-butter jobh you owe it to yourself
to investigate our service. Our handbook, ' Engineer-
ing Opportunities,” ‘has pointed the way to better
things to over 20,000 of your fellows. It contains
details of AM:I.Mech.E.,, A.MIC.E M.ILE.E.,
AMIAE., AMILStructE, C. & G., GP.O,
exams., and outlines home study courses in all branches
of Electirical, Mechanical, Motor and Wireless Engin-
eering. In a brilliant article Professor A. M. lLow
shows clearly the chances you are missing. The book:
and our advice are quite free. We guarantee No Pass—
No Fee. Don't miss this opportunity; send a postcard—
now (state branch, post or exam.).—British Institute
of Engineering Technology, 87, Shakespeare House, 29.
Oxford St., London, W.1. {7640

F You Live in London and are Interested in Any
Receiver, loud-speaker, eliminator, ete., write,
‘phone, or call, making an appointment for us to
demonstrate the article in your own home; terms and
exchanges arranged confidentially.—Bostock and Ston-
nill, 1, Westbourne Terrace, $.E.23. Sydenham 2236.
{7735

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee and Co. {H. T. P. Gee, Member R.8.G.B. and

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.

AMIRE), 51-52, Chancery JLane, London, W.C.2.
'Phone: Holborn 1525, [0001

ONSULTATIONS by Appointment Without Obliga-l

ete.; |

The Best

NEW YEAR
RESOLUTION.

“I WILL ALWAYS
USE

BATTERIES.”

STANDARD
8/~ 105 Volt 13/6
POWER

60 Volt 10/3 105 Volt 16/6

60 Volt

Your Wireléss Dealer can obtain them
from :—

F. L. LESINGHAM,
13, Victoria St., LONDON, S.W.1

BUILD WITH THIS
HASSIS

Sofd in all radio
shops. If out of stock
send dealer’s name
and address to us.

Ideal acoustic conditions for the uacural repro-
ducti of hr music, and song
exclusive to factory-made Double Linen Lia-
phragm Speaker. 5mall diaphragm for high,
large diaphragm for low andible frequencics.
Accurately balanced for area, juxtaposition and
mutual tensi Hear the chaesis form at your
dealer’s, Availahle in four sizes from 42/-,

ULTRA ELECTRIC LIMITED
661-663, Harrow Road, London, N.W.10

AIR CHROME SPEAKER

Baldrr Ad. V131,

A46
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PATENTS.

HIE Proprietor of Patents Nos. 263752 and 263753,
Variable -Directional Electric Wave Generating
Device and Directive Projecting and Receiving Sys-
tem for use in Wireless Telegraphy or Telephony, is
desirous of- entering into arrangements by way of

licence or otherwisson reasonable terms for the pur~

pose of exploiting the same and ensuring its full
development and practical working in this conntry.
All communications should be addressed in the first
instance to J. E. Evans-Jackson and Company, Regis-
tered Patent Agents, Bath House, 57 to 60, Holborn
Viaduct, London, E.C.1, and 34, Dame Street, Dublin,
Ireland. [7712

REPAIRS.

WELVE 3onths’ Guarantee Accompanies all eur
Repairs; any make of L.F. transformer, head-
phones, or loud-speaier repaired and despatched within
48 ‘hours; 4/- post free; don’t discard if burnt ont;
terms to trade.—Transformer Remu- Co., (Dept. W,
214, High St., Colliers Wood, S.W.19. {0011

Great Britain’s sadio
under Miscellaneous
[026.

COTT SESSIONS and Co.,
doctors;. 1pad advertisment
column.

INGSTON-ON-THAMES, — Transformers, - 'phones,
loud-speaker repairs; transformers wourd to any
ratio.—Minter, 156, Cambridge Rd. [7269

EPAIRS Returned Post Free, and to ensure eatis-
faction send remittance after approval of eame.
—Leeds Wireless Repair Service.

OUD-SPEAKERS,
resistance and remagnetised, 3/-; transformers
rewound, 4/-; Blue Spots, Triotrons 'md 4-pole units,
4/6; Work guaranteed —Leeds Wireless Repair Service,
5. Bostor Y'lace, Gresn Rd., Leeds. [7652

headphones,

GU&RANTFED Repairs by Experts.—Loud-speakers,
headphones, cone units, piek-ups, any type, re-

wound, remagnetised and adjusted; post iree 4/-;

transformers from 4/-—llowell, 91, Morley Hill, En-

field, Middlesex. [7713
WANTED.

‘VANTED. Philips 4-valve short wave -receiver,

complete with- valyes and coils;
—Full particulars to Occupier, 78, Foxhall Rd., Sher-
wood Rise, Nottingham, (7729

ANTED, Terranti A.F.5 transtormer.—Wild, 466,
Footsctay Rd.,, S.E.9 ['774’5

ANTED, Ferranti A.F.5 transformer; must be
quite sound and cheap.—Offers to Box 4310,

c/o The Wireless World. [7749
JNDUCTION Gramophone Motor, M.C. speaker,

230v. A.C.—Anton House, Richings Way, Iver,
Bueks. (7744

TWO Pairs Formo True Scale Couplers, also 2 O.f
coupling condensers, for Plheenix V set; quickly.—

Maxted, 71, Chaplin Rd., Stapleton Rd., Bristol. [775§

EXCHANGE.

F. Will Accept Your Surplus Apparatus (making
you a high allowance) in part payment for

any new apparatus; your enguiry will be dealt with
promptly.—Bostock and Stonnill, 1, Westbourne Ter-
race, S.E.23. [7736

OUR Old Apparatus Taken in Part Payment for
TLatest Type; see our advert. in _eolumn
Receivers for Sale.—Scientific Development Co., 51,
Fishergate, Preston. [0230

AGENCIES.

GENTS Wanted, spare time, wireless experience, to
demonetrate and sell the world’s hest and chenpest
3-valve set.—Alag-Radio, 112, Warstone TLane, Birming-
bham. [2667

SITUATIONS VACANT

ITUATIONS Guaranteed as Wireless
age 15-20, day-evening postal courses; boarding
students’ fee payable after situation found.—School,
321, Mansfield Rd.. Nottingham. (7746

Operators,

SERVICE Engineer Required for Hull and Dis
trict, must have thorough technical knowledge
and experience with mains uperated receivers, elimina-
tors, etc.—State ape, experience and =ala.ry required

. by Yetter to, ‘fhe Edison Swan Eeletric Co., Ltd.,
Service and Imstallation Dept., la, Newman St Lon-
don, - W.1. [7740

a47

fewonnd to any |

must be cheap. -

R

BOOKS, INSTRUCTION, ETC.

ET H.T. Batteries are now a proved success; write

tor new illustrated booklet, giving cost and method
of bnilding and maintaining iree; mention paper.—
Taylor, 57, Studley Rd., Stuckwel! TLondon. [0077

STEP by Step Wireless; a eomplete course of thé
theory of electricity in relation to the practical
design of wireless apparatus, eliminators, circuits, etc.,
with extracts from a designer’s notebooh giving up-to-
date practical application; issued week! 1v, send 1/- p.o.
for first 4 weeks. —Ohﬁord Pressland, A M.LEE.¥ng.,
Dept. W.W., Hampton-on-Thames. [0195

REE: Inventor’s Guide on Patents.—T. A. A, 253
{W¥), Gray’s Inn Rd., London, W.C.1. 6373

CCUMULATOR Charging, Maintenance and Re-
pair. By W. S. Ibbetson: A handy guide to the
charging and upkeep of accumulator for wireless work
or motor cars: 3/6 net.—Of booksellers or Pitman's,
Parker St., Kingsway, London, W.C.2. [7068

24 LONG X 1" DIA:,

ALL.DEALEJ;S SUPPLY.

3 - CORNERED BAFFLE

Board dimen.: 307X 307, Oak %" ply.
ahogany 3" ply.
Centre opening 71" diameter.

“ The Wireless World.” Dec. 18th, says :
. .. a handsomely finished bafle.”
This hand-polished baffle board is built with open

sides and bottom which entirely eliminate box reson-
ance. Removable top and rear leg folds flat against

front.
Qak, Jacobean - = - - 38/6
- 42/-

Mahogany, Queen Anne -

Carriage forward.
MOROGORO TRADING CORPN. LD.,
12, Union Court, Old Broad St., London, E.C.2.

Phone: London Wall 8236.

PV VVVVVVVIVVVVVVIVVIVVIIVY YD

 -0005,12/6. 00035, 12/3.

a\'e

ed—!
jally design® \ute\v
Specl  iable a and hs&:“m“m

it!
“tro\l\!‘e'f.'ie ""‘v\‘,ey cost less

AND L.T.
YOUR o1 LE MAINS?

aim Unily

Advertisements for “ The Wireless World *° are only accepted from firms we believe to be thoroughly reliable.

0 to 2,000 metres,
No further colls are required, tuninz.iz as simple as
A.B.C., see * Wiraless World,” J:muary 25th.: ** We
can strungly recommend these tunéra.” Send posteard
for particulars and Circuits FREE to"

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

POLAR

CONDENSERS
GIVE BETTER TUNING.
POLAR “IDEAL”

-0003, 12/-.

Ask your Dealer for Polar.

“ It may :
interest you
to know

that my advertisement in
‘The Wireless World’
brought over 70 replies in

three days, which is, I think,

a wonderful testimony to the
advertising efficiency of your
paper.”

J. MITCHELL,
10, Hilton Avenue, Frizinghall,
Bradford, Yorks.

¢

Full particulars of advertis-
ing in the Classified Columus
of ‘ The Wireless World”’ %
are given on the first page !4

.

of Miscellaneous Advertise-
ments.

W W.73
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Adolph, Fredk.
Electradix Radie

Amplifiers, Ltd. .........
Appleby, E. Hetherington .
B. & J. Wireless Co. .....
Baker’s * Selhurst " Radio
Bate, Jabez, & Co. .
Bayliss, W., Ltd.
Belling & Lee, It P
Britannia- Rubber & Kamptu
British lnsulated Cables, Ltd.
British Institute of Eng. Tech.
Brownie Wireless Co. (G.B.)
Bulgin, A. ¥., & Co.
Bullphone, Ltd.
Burne-Jones o
Burton, C. F. & H. . i
Celestion, Ltd. ............ ver ii.
Clarith Reproducers, Ltd, & oe %g{ﬁgf;ﬁh%‘e o, S
Climax Radio Electnc, Ltd

13 Grosvenor Battery Co
6 Hobbies, Ltd. ...
2 Halzman, Ltd.

13 Lesingham, F.
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Cossor, A. C., Ltd. v.ooiiiiiiiiiiiiiaein
Day, Will, LEd. eeenie i

£l
Epoch Radio Manf. Co.,
11 Exact Mig. Co. ............
15 Ever Ready Co. {G.B.), Ltd.
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Ormond Engineering Co., Ltd.
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Player's  .....
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Radio Instruments, Ltd. ..........
3 Rigby & Woolfenden .............
4 Rothermel Corpn., Ltd. {Electrad
3 Rowley, Thomas A., Ltd. .......
18 Rotor Electric, Ltd. ........... 13
6 Scientific Supply Stores . .
Squire, Fredk., Ltd. .....
Simmonds Bros.
16 Telegraph Condenser Lc, Lt
14 Telsen Electric Co., Ltd
15 Thomas, Bertram .

7 Transformer Repair

Tulsemere Manf. Co.
16 Ultra Electric, Ltd.
4 Varley (Oliver Pell Co trol
f= 17 Watmel Wireless Co., '
Cover 1i. Westinghonse Brake & Saxby Signal Co.,
Cover iv. 1Lk | cgoagaoaoahanagdsncad™ doodnaach . Cover ii.
6

Ltd.)

Dubilier Condenser Co. (1925), Lid. .... il & 6 Partridge & Mee, Ltd. ......... 56 Wilkins & Wright, Ltd. . . Cover i.
Eastick, J. J.. & Sons ...... ...l 15 Perseus Manf. Co. .................-. ... 18 Wingrove & Rogers, Ltd. ....... ................ 17
= —

9t ¢ou om?gm’e

The home constructor can easily build
this Speaker Cabinet for an outlay of
10/6. Sound mahogany boards and
free construction chart and illustrated
cutting instructions,” Stands 18% ins.
high and suitable for any cone, chassis
and speaker unit. Reproduction and
style equal to any four guinea model.

FREE CHART.

All details of construction with full size
patterns given with this week's Hebbies
Weekly, now on sale at any newsagent,
price 2d. Or send 3d, in stamps for one to
Dept. 16, Hobbies Litd., Deleham, Norfolk.

THE PE RFECT

EBONITE PANEL

ONE QUALITY ONLY
—— THE BEST ——

SUPPLIED In
SIX FINISHES

Matt Semi-Polished Mahogany Highly Polished Black
Cube Suriace Highly Polished Mahogany Semi-Polished Biack.
Stocked by most Wireless dealers. If any difficulty in
obtaining locally, twrite for name of nearest stockist to?

H. B. POTTER & Co., Ltd., Station. Buildings, ROGHDALE.

Allwe askis the chance
g to prove that you can

. earn £300, £400, £500
per year or more, Other
men are doing it, and you can
do the same. .

We have an unrivalled and world-wide organisation,
waiting to help you whether you be novnce or expert.
1f you wxsh for something more than a ‘‘bread and
butter * job you owe it to yourself to investigate
our Service.

Our handbook “Engineering Opportunities”
has pointed the way to better thxngs to over
20 000 of your fellows. - It contains details of
AM.IEE., AM.LCE.,
A M I A l:'. "A.M.LStruct. E., London Matric. -
C. &G, G.P. 0., etc, Exnms., ‘outlines home
study courses in all branches of Electrical,

Mechamcnl Motor and Wireless l:'.ngmeer-

ITs FREE RE@ /
ing, and explams our unique guarantee of

NO PASS—NO FEE.

In aBrilliant Foreword Prof. A. M. Low shows clearly the chances you are missing.

“Engineering Opportunities”’ and our advice are quite FREE.
Don't neglect this offer—give vent to that * *upward urge ' and send
a postcardNOW, stating Branch, Post or Exam. which interests you.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,

387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.L

/ MOTION PICTURES

WITH THE

BABY CINE

By Harold B. Abbott

This Handbook has been specially
written for amateur cinemato-
graphers, and deals with all the
necessary operationsfrom ¢ taking ’*
THE the picture to the developing and
AMATEUR projection of the film. "Amateur
PHOTOGRAPHER  workers will find the volume full of
PRICE 2/G NET practical information and useful

Issued in conjunction
with

suggestions.
By post “MOTION PICTURES” is ad-
2/8 dressed in particular to users of

Baby Ciné outfits, but
nearly all the information
it contains is applicable
to other apparatus.

From all booksellers or
direct from the Publishers:

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

MOTION
PICTURES

WITH THE - e

ABY CINE

Mention of ““ The Wireless World,”” when writing 1o advertisers, will ensure prompt attention. A48
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A good resolutnon for 1930~

Make your set an ‘“All-Mains” one.

THE

®WESTINGHOUSE] @)

METAL RECTIFIER

will help you by providing the simplest, most reliable
and efficient means of converting the alternating current
. from your mains into direct current.

“Qutr book “The All-Metal Way, 1930,” contains 32 pages of
information and instructions from which any kind of

- mains unit can be made.
"name and address to:—

Send a 2d. stamp with your

The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York Road, Londen, N.l.

&zazgzzzzzzzzgzzzzzzzuzzzgzzzzzzzzgzzzzwy

Wireless
5 World

DIARY

for 1930

Price 1/~ net.
By post 1/1.

Don’t go through 1930

without your copy of this useful little book!

This little volume contains in

Gharles Letla 8.0

'“Thev_'{._r;i‘;_s%ﬂ_qj J Charles Letts e

convenient. compass a mass of

information which wireless users

frequently require, and the Diary

pages provide ample space for

memoranda and notes concerning

individual sets and other wireless
matters.

From all Booksellers and Stationers.

Published jointly by

“ THE WIRELESS WORLD,”
Dorset . House, Tudor Street,
LONDON, E.C.4,

AND

In leather case,
with pockets,
pencil and season
ticket window, 2/6
net. By post 2/7.

.R&?N&R&

&Z%&%&&@%&%@%&@%@%&ZZ%

PRINCIPAL GCONTENTS:

Summary of Regulations Relating
to Amateur Transmitter and
Receiving Licences. Conversion
Tables, English measures to metric
and wvic: versa. Decimal and
metrical equivalents of fractions
of an inch. Broadcasting Stations
of Europe with their Call-Signs
and Wavelengths. Principal Short-

wave Broadcasting and Commercial
Stations of the World. Nationality
Prefixes used by Amateurs. Morse
Code. Symbols used in Wireless

Diagrams. Typical Wireless Re-
ceiver and Eliminators :'—Fourteen R&&&&&&
Different Circuits with - Diagrams.

Valve Data, giving the character-
istic features of standard valves "

Mention of **

The Wiveless World,” when wrviting to advertisers, will ensure "ﬁromp,t attention.

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂ

7



| V. ADVERTISEMENTS. THE WIRELESS WORLD Janvary 18T, 1930.

& 7e ORMOND ||,

De Livxe Model %

UD SPEAKER

P PerformancecAppearance ~

, A loud speaker of 'superb tonal quality in a beautiful Cabinet. ~ some Figured Oakor

PO : vertones b Mahogany Cabinet
Scientifically designed to reproduce those o y of most attractive

design and superb

. . : : nish. Aloudspeaker
Every note, vocal or instrumental, is produced with faithfulness ﬁnequa”e dfo rpquab

and-charm whilst there is no sign of reverberation when handling iy, “of performance
«Volume.” Fitted with the Four-Pole Adjustable Unit with a  and appearance.
convenient adjustment at the rear.

which each instrument attains its individual characteristic tone.
|

LA ¥ Most Certainly a speaker which will find favour with the most b o I

discriminating.

Kt
4
&

6\ THE ORMOND ENGINEERING CO, LIMITED Q
6 ORMOND HOUSE, ROSEBERY AVENUE, LONDON, E.C. 1. Q
*Phone : Clerkenwell 5334-5-6 & 9344-5-6. Telegrams: * Ormondenyi, Smith.” QJ

Frinted jor the Publishers, ILirre & Sons Lrp., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1.
Colonial and Foreign Agents:
Umren Szares—The International News Co., 181, Varick Street, New York. FRANCE—W. H. Smith & Son, 248, Rue Rivols, Paris; Hachette et Cie, Rue Réaumur. Patis.
BrraiuoM—W. H. Smith & Son, 78, Marche aux Herbes, Brussels. INpia—A. H. Whedler & Co., Bombay, Allahabad and Calcutta. S0uTH AFRICA—Central News Agency, Ltd.
AUSTRALIA——Gordon & Goteb, Iid., Melbourne (Victoria), Sydmey (N.8.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.). and Launceston (Tasmaniz).
Cansps—The Americap News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, 8t. Jobn, Halifax, Hamillon; Gordon & Gotch, Ltd., Toronto; Imperial News {6,
Toronto, Mentreal, Winnipeg, Vancouver, Vietoria. New Zrsiavp—Gordon & Gotch, Ltd., Wellington. Awckland, Christchurch and Dunedin.
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7S50-WATTS!
THE BEST SWITCH YET.

LYONS “B.A.T.” (Best-After-Test:
“QMB”* SWITCH comforlably breaks
3 Amps, at 250 Volts, vet it is extremely
small and very robust and unconditionally
guaranteed,

Cordxally reviewed by “ W.W.”—speci-
fied in the 1930 EVERYMAN FO R,
etc. Essential in Z-volt sets where switch
resistance is fatal. Used by many leading
set-makers.

USES :—
H.T. Units, A.C. Sets, L.T. Switch,
for Portables, Gram-Motor Control,
M/C Speaker Field Swntch etc. Super~

L.F. TRANSFORMERS

Radios (hotee
Have acquired a world-

wide reputation for
Quality and Value.

Built by Specialists in
Fransformer construction,
they have set a Quality of
Performance above re-
proach. Your Set will
work better with a Telsen

Transformer - - - - Fit sedes noisy “push-pull ” vanehes and
- one nowi clearly “"hﬁatisl FON 9 “OFF.”
TELSEN ELECTRIC rckel Finis
RADIOGRAND CO.LT Send for FREE 4-pp. Circular.
12 /6 Miller Street

Birmingham.

CLAUDE LYONS Ltd.,

76, OLDHALL STREET, LIVERPOOL.

BurIon

| ......-. SELF-LOCATING VvV ALVE
- HOLDER

CONDENSERS

THE STRONG POINT
- IN ANY MAINS UNIT!/

for
SAFETY

Build an eliminator with
Hydra Condensers and you
are putting between the

[ ]
high voltage of your mains -
and your set the surest :"eg{ggﬁ H
safeguard that science can FlaiseE B
provide. Hydra Condensers Fe'demn .
are built to smnt‘}in up to -
higher pressures than your . \ ]
mains supply — and every ] Zﬁfé’l‘;o's\'u. H

one is teitedfbeft'ore it -{ " : H
i leaves the factory— B N
tested far beyond its . MANUFACTURED BY PROGRESS WORKS

stated working voltage. F, & H. BurTon WALSALL, ENG.

i Fit HYDRA for safety. Llllllllllllllllll ENRRERERENEESRRRE
\h\ f=—=1,OUIS HOLZMAN, 37 Newman Street, London, W.1,=~

- . ~ - - ; - A

NO 541%. Vo][, XXVI NO. 2_ Copyright. Registered as o Newspaper

for tramsmission in the United Kingdom.

—
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‘APERFORMANCE

HIGHEST MERIT |

The greatest assurance of *‘success’’ possible
for an artiste to receive is the public’s demand
for “¢ mare ’’ and * more.”

The McMICHAEL
SUPER RANGE PORTABLE FOUR

is an assured success and the most popular
Portable with dlscrlmmatmg people. Judged
on its own merits in regard to quality of design
and construction, or judged from a high stan-
dard of convenience, portability and perform-
ance, this receiver is without doubt supreme.
Fitted in a beautifully finished furniture hide
suitcase, with patent locking clips, with all
accessories ready for immediate use, it
possesses the following noteworthy features:—

1. Screened Grid Amplification.

2. Single dial tuning and volume control.

3. High selectivity.
4. Low upkeep cost.

Owing to the high degree of selectivity in this, and our
other Screened Grid Portable Receivers, we are able
to guarantee complete selectivity between all main
B.B.C. Stations under the new scheme of wavelengths

Ash for a demonstration of this set at any high-class
radio store, or call at our London Showrooms.

CASH PRICE

22 cns.

(Including all' Equipment
and Royalties).
Or by our special
¢ Deferred Payments
on Hire Purchase
Terms ” system, £5
down and 10 monthlv |
payments of £2:1:0

L.M°MICHAEL™

Manufacturers of Wireless and Scientific Apparéatus

WEXHAM ROAD: SLOUGH. BUCKS!.

Telephone: SLOUGH 441-442. Telegrams: RADIETHER, SLOUGH.
London Showrooms: 179, STRAN D W.C.2. (Telephome: Holborn 2466.)

SUPER RANGE FOUR

The McMICHAEL

(TABLE MODEL)

A handsome Walnut
table model
mounted on a turn-
table - and with a
self-contained frame
aerial and -earth.
The McMichael £
Super Range Four
(Table Model) offers
the same perfection ©
in performance as )

the Portable model and contains an exactly
similar circuit. This model is designed for home
use where an outdoor aerial and earth are not
convenient or desirable. An additional aerial and
earth may be used, however, to add to the normal
and truly remarkable range.

CASH PRICE 26 GNs.
(Including all Equipment and Royalties).

Mention of ** The Wiveless World,” when writing to advertisers, will ensure prompt attention.

r "
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USEFUL INFORMATION.

A.C. Filament Heating Transformer.
QOutput 4 v. 5 amp.
Type No.| 103 | 111 | 210 | 222 | 240

{ A.C. Mains|
i &}L"m mo-losllov-m 200-214215-223{229-245

Price 32/6.

Please give voltage and periodicity of A.C. Mains supply or type
number when ordering.

H.T. Supply Unit.
Approximate output when used in conjunc—
tion with an average multivalve receiver.
Tapping ;—Detector Valves 40-60 V.

253§
246-260

% —H.F. Valves 60-90 v.
. ® 3—L.F. Valves 90-130 v.
. 4—Last Valves 150 v.
Type No.| 108 | 111 | 210 | 222 | 240 | 250 §
A.C. Mains | i i | =
Voltave ‘100'106tm"n‘i1200'214[215'228‘1229'245 248-2001

Price £5-5-0
Please give voltage and periodicity of A.C. Mains supply or type
number when ordering.

Al Advertisements for ** The Wireless World > are only accepted from firms we believe to be thoroughly reliable.

ADIO ENERGY

SE them both—the A.C. Filament
Transformer and the A.C. High

Tension Unit. Mullard has made them
for your radio, bringing you instant
trouble—free entertainment with no
hum. Too long have batteries held.
back radio from being effortless enter-
tainment, but with the advent of these
components you can fetter the steady
energy of the mains to give you lasting
service.

MASTER, - RADIO

Advert. The Mullavd Wireless Sevvice Co., Lid., Mullard House,
Charing Cross Road, London, w.C.2.

-

- a
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)T UINITS FOR MODERN SETS

For modern sets, with power valves, pentodes and moving coil
loudspeakers, the Tudor Monobloc ngh Tension Unit has no

superior.

It is a 10-volt Unit sold in three capacities, each more than ample
for ordinary requirements, yet not too heavy to make awkward
handling—a umit that will stand for months between charges
without a drop in voltage, because of its absolutely non-current-
leakmg construction. It is a unit which has sold in thousands
since its introduction, not one single unit having been returned
because of unsatisfactory performance. A unit made by a company
with 35 years' battery experience—whose huge stationary batteries,
weighing hundreds of tons each, are used by the majority of power
stations In this country.

ESTABLISHED IN PUBLIC SERVICE
e it ¥ g

: UPON.
i Please send me full particulars of Tudo

: Wireless Batteries. UNITS.

: Name Capacity. Price.
Gt 5HTJ .. 2750 milliamps .. 6/9
i Tudor Accomlator 'i?;;mﬁfi" o Noolk Stzeet 5HT2 .. 5500 - .. 100
: 1 : i i 5HT4 .. 12500 3 .. 17/6

Adot. of Tudor Accumulator Co., Ltd., 2, Nortfolk Street, Strand, London, W.C.2.

LISEN N

POSITIVE GRIP TERMINALS
(Patented)

Scientifically constructed, both electrically and mechanically,
they hold the wire, but grip the flex covering.  All stresses
and strains are removed from the conductors, and once a

POSITIVE GRIP
Standard Wander

connection is made it stays put, and without any unsightly o Plug. The old friend,
frayed ends of leads, the bane of all fans. g used by tens of Ideal for port-
e, thousands sahsﬁed able sets and

experlmenters
red, green and black

Write for FREE copy of our latest descriptive
leaflet <« W.W.” Post free, of course.

where -space is POSITIVE
limited. Various GRIP

Price . . 2d.each: POSITIVE C°l°_uf5- SPADE
POSITIVE GRIP Banana Al Selbonh Aillg AH
Type PLUG & .SOCKET. comer tacts at all
A great advance on a)l other 1 times.
types of plug. A silky, dead 2d. each. Price 3d. ea.

smooth contact is NOW ob-
tainable. Price 4d. complete.

LISENIN POSITIVE GRIP ALL MAINS
PLUG AND SOCKET (Registered Design).
The Lisenin Mains Plug and Socket is totally
insulated and is equally as valuable on sets working
off batteries as those from the electnc supply. The
leads may be dropped ‘with impunity and there is
no chance of a short circuit. Instantly assembled
with the ald of a screwdriver. NOTE THE PRICE,

. each, complete as illustrated.

WRITE to -day for our new descriptive
folder, mentioning this paper,

POSITIVE GRIP
SAFETY PLUG
AND SOCKET
(Registered Design).

We have moved to larger premises. Note new address :—
THE LISENIN WIRELESS CO.,
5, Central Buildings, HIGH ST., SLOUGH, -Bucks,

‘Phone : Slough 652. T. Address : POSGRIP, SLOUGH.  Look for the Lisenin Show Case on
your Radio Dealer’s Counter.

Mention of ** The Wireless World,"”” when writing to advertisers, will ensure prompt attention. A2
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FERRANTI! L7TD.

The outstanding feature of the FERRANTI

A .C.Mains Receiver is the reproduction, which
is very nearly true to life.

The volume and

richness of tone satisfy the critical listener.
This quality is attained by the use of the finest
audio frequency components available and the
close attention to detail which is expected from
FERRANTI. Everycomponent has been design-
ed or chosen for the purpose it has to fulfil.

We have considered quality before price.

Quality tells in the long run, and the first cost

is the last cost when the best is bought.

The Set is handsome, too. You have the choice
of three woods to tone with any scheme of
furnishing.

Available for Alternating Current only, voltages 200 to
250 ;.50 cycles or over.
Any high-class dealer will demonstrate this Set to you
-and many will supply it on H.P. terms, if desired.
Price, including valves:
In OQak £25; In Mahogany £26 ; In Walnut £26
Royalty £1 extra.

HOLLINWOOD

renasazsnus:

A3

'

LANCASHIRE

o sonrantontont

¥

"ty
T IR
S Suowds S ST e,

:::::::::

v

zsaseanansenEs!

Advertisements. for ** The Wireless Worid ** are only accepted from firms we believe to be thoroughly reliable.
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Go home .and listen
Radio Week 12th to 18th January

o 4¢$

Easily operated by connecting to any
A.C. Mains light socket—no batteries
needed—this Lotus All Electric 3-valve
S.G.P. Set is highly selective and covers
a good range of British and Continental
stations. Cash price £21 (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3-valve S.G.P.
Battery Model—Cash price £13:15: o.

For home construction get the Lotus 3-
valve S.G.P. Battery Model Kit at
£7 : 12 : 6. Secand hear it at any wireless
dealer’s or write to-day for the Lotus
Sets Catalogue and Hire Purchase terms.

RN

ALL ELECTRIC
RECEIVER

Gets the best reception.

Made by the makers of the famous Lotus components in onec of the most

modern radio factories in Great Britain.

GARNETT WHITELEY & CO., LTD., Dept. W.W.4,

Lotus Works, Mill Lane, Liverpool.

Ca ston

DUBILIER
iTY

FOR

\ 1 - +HT ‘

e e \
"; ——
| i
s
“a. _—
DUBILIER
sean COUPLING UNIT e

NIT
coupLa:Nflo\d‘f'-l "

" ! ont Valve i
with or w‘ttk;\o]l;umetohms

Complete 3

es 1O meet 4 6
l;ﬁ“{‘sgp All types

“ Go Home and Listen.”’
Radio Week, Jan. 12-18.

UBILIE

RADIO PRODUCTS

Dubilier Condenser Co. (1925) Lid., Ducon Worke, Vicloria Road, North Aeclon, London, W.3

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt altention,
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In London — in
Yorkshire—
in Lancashire
—in Scotland—
in Wales—on the
South Coast—ih
the West Country
—everywhere
come the same
glowing reports
of the excellent
performance of
the Varley ALL-
ELECTRIC Re-
ceivers. Provin-
P, cial newspapers
all over England
—the leading
Journals of the
Wireless Tech-
nical Press—all

Xa‘l}ley Alii-Ele(_:tric recommend these Sets in the strongest térms. ga‘x}ley Ali;Electric
-Valve Receivers Behind them is the name VARLEY—the that stand -Valve Receivers
List Nos. AP3 for everything up to date, for QUALI’I?\E’HY;?H ai:l—srgll;ng List Nos. AP1
(A.C.) and AP4 excellent performance, and for perfect finish. (A.C.)) and AP2
(D.C.). (D.C.).

Mareoni Royally extra, sach 20s. a n d Marconi Royalty exira, each 13s

25 Gns. pADIO GRAMOPHONES !¢ ©*

Write to-day for Section A of our new Catalogue, which
gives full particulars of Varley All-Electric Receivers and
Radio Gramophones.

AND LISTEN

SRLCIAL 2ROCRAMME
ERIADC

SAST IVEBY NIGH

Radio Week, Jan. 12-18. Areal pleasure
if your Set is a Varley All- Electric.

Advertisement of Oliver -Peli Control Lid., Kingsway House, 103, Kingsway, London, W.C.2. Telephone : Hoiborn 5303.

RI Advertisements for * The Wireless World > are only accepted from firms we beljeve to be thovoughly reliable.
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ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE incorporate a new vitalising -element
AND FIT THE BEST
POSSIBLE BATTERY

The

Grosvenor Batteries give continuous
and satisfactory service because they

which is unique to Grosvenor.
Super Capacity
66v.from 7/6 for Multi—Valve{"6 o 20/_

9v. , 11/6 S - - - |o9v. 32/6

: BRlTISH tt
R ga ery
. GROSVENOR BATTERY CO., LTD., 2-3, White St., MOORGATE, LONDON, E.C.2. Phone: Met. 6365

e

— BAYLISS ROTARY CONVERTER |—

A.C. from D.C.

Load 400 Watts.

ANY Input.
ANY Output.

PRICE

£12.10.0

Delivery
from Stock.

William Bayliss Ltd.
Sheepcote Street
k = 7 Telephone BIRMINGHAM’Ia!aznms J

Mid 1409. *“*Drawbench, B’ham.”

Mention of ©* The Wireless World,” when writing to advertisers, will ensure prompt attention. B2
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PROCYSSIONAL " PERRUQUIER' TO THE PRINCIPAL
LANCASHIRE AND YORKSHIRE AMATEUR OPRATIC 24, UPPER BROOK ST..
AND DRAMATIC SOCIfTICS @

on-M.,

MANCHESTER .

wobec. D Allbh. 1929.

The Sheffield Magnet Co.,
116/126, Broad Lane,
Sheffield.

Gents,

In answer to yours of the 9/12/29,
T beg to state that you are at liberty to
make any use of the P.C. posted to you on
Saturday last. Since writinﬁ you this,
I have carefully gone over the "Mullard
Master Three" set and the 120 Volt H.
Tension "Exide" Batteries{ and in con-
junction with your "KUKOO" Unit, I now
get results that are really sur surprising
and §1 asing.” I do get Moving Coil
results and. far sweeter than most M. Colls
on the market.,  There 1s absolutely no
trouble in fixing your Unit to a 36" Baffle
Board as I use., With a Vellum (pure)
Cone-- surrounded with a Chamois leather
edging (Cone made shallow) I get wonderful
reception., - I Tntend meking 2 more
Loud Spgakers.

Yours etc.,

MMWM

TOM PRENDERGASY
24. UPPER BROOK NT. Cosil. MANCHESTER

uuuuuuu e T oTrE E |.n LA OB

Wi

4
"/%A’oo’%i/g;h/-ﬁ.d%
Y —Aave Mﬁfé:«,dm

The SUPER
SPEAKER

UNIT

Sole Patentees & Manufacturers :—

Postage 9d. extra

. 6’ . 2 THE
dy‘ LA o o LSO s SHEFFIELD MAGNET CO.
- BROAD LANE, SHEFFIELD.

aes

‘Phone :—20866.

B3 Aduvertisements for **

Weight 21b. 2 0ZS. = 'Grams —Magnet 20866 Sheffield.

The Wireless World *’ are only accepted from firms we belicve to be thoroughly reliable
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FEATURES
THAT MAITER

T'S when you begin
to look into J.B.
Condensers that you
appreciate the skill, the
accuracy, the endless
patience with which
they are designed and
made.
This is the Universal Log—
one of the new models, It
is the Coundenser of the
season, and has already

featured in many of the
Star Circuits. The frame

construction is such -that
complete rigidity is |
assured.
PRICES :

.0005 - 9/6 -0003 - 9/-
00025 - 8/9 00015 -8/9
Radio Week, Jan. 12-18
J.B. Precision Con-
densers will ensure
sharp, easy, accurate
tuning.

Panel either end, §
left or right hand. §

Showing the well~
known J.B. adjust-
able tension toCentre
or Drum Control. i Spindle.

Steel Centre Spindle,
adjustable for length
and particularly use-
ful for ganging and
attaching to Thumb

Adyertisement of Jackson Brothers, 12, St. Thomas' Street. London, S.E.1. Telephone : Hop 1837,

Mention of * The Wireless World,” when writing

JANUARY 8TH, 1930.

“TILTRAC
// R e STEEL STORKS 5yt >\\

STORE YOUR WIRELESS GOODS
WHERE YOU
CAN FIND

“TILTRACK * (Senior)
= ) The ideal stores for the ‘Retailer

and Factory—

2 Gioods found in minimum time with

/ winimum trouble. Patent adjustable
partitions to trays, Maximum illumina.

tion. No danger of Fire. Great

Storage Capacityz

B PP
“TILTRACK ’’ (dunior)
Fam oL /_ Post
Price 30/- e
Idcal for the Experimenter and the
Household for storing Nuts, Bolts,

Screws, Washers, Condensers and Small
Components.

THE “BENCHRACGK.”
(Tiltrack Principle.)

Made tostand on the work bench; thus
all small parts needed for the job in
progress are immediately to hand. The
trays are provided with patent hinging
partitions, and the front face of each
tray is rounded to facilitate quick
removal of the goods in the tray. This
rack is a tremendous time saver.

pricc 30 / - Ca}\;;i;gc

“TILTACCESSORIES ”’

ACCESSORIES to “ TILT;
RACK " TRAYS, for “ JUNIOR
and * SENIOR.”
Tht_ase are square boxes for fitting
into the ‘* Junior’' and ** Senior -
Trays. Extremely useful for
small details as screws, washers,
ete.  The illustrations below show

the boxes as fitted to the *“ Senior” ZRrIrION
Trays.

—

Particulars from Manufacturer & Patentee :_JWorsley Strezefil;l/me

BERTRAM THOMAS, "~ MANCHESTER.
London Office & Showroom :—28, Victoria Street, S.W.1.

o advertisers, will ensuxe prompt attention. B4
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s PREFER
|"|‘I< RIESN
BECAUSE ~

pure H.T. current comes only from a
dry battery, for it contains steady, direct
current and does not depend upon hum-
ming generators for its source of supply.

Batteries are handy, portable and safe,
too; and cheaper in the long run—no
expensive valves or windings to burn out.

Buy a battery and get the best
in EVER READY, the battery
that has stood the test for 25
years.

During Radio Week ensure
perfect reception of the
special programmes by
fitting an EVER READY

BATTERY to your set.

for your Electric Hand Lamp.

Usean EVER READY refill battery

The Popular Batteries
for Portable Sets.

PORTABLE 1.

63 volts, 6 5% 3". 8'6
PORTABLE 2,
99 volts, gx 5X 3". 13/6

PORTABLE 3.
108 volts, 10X 5% 3”. 15/~

B5 Advertisements for ** The Wireless World ** are only accepled from firms we believe to be thoroughly rveliable.
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Wireless
mnmworld

PRICES:

Cloth Bound 1/-
net. By post 1/1.
In Leather Case,
with pockets,
pencil and season
ticketwindow, 2/6
net. By post 2/7.

From all Booksellers
and Stationers !

M fcllsaﬁ‘

TheWirelessWorld J)

Useful throughout
the 12 months ahead

““'The Wireless World Diary” con-
tains 80 pages of useful facts and
figures for wireless users, together
with ample space for memoranda
and personal notes on radio matters.

Get Your Copy!

PRINCIPAL CONTENTS :

Summary of Regulations
Relating to Amateur Trans-
mitter and Receiving
Licences. Conversion
Tables, English measures
to metric and wvice versa.
Decimal and metrical
equivalents of fractions of
an inch, Broadcasting
Stations of Europe with
their Call-Signs and Wave-
lengths. Principal Short-

Wave Broadcasting and
Commercial Stations of the
World. Nationality Pre-
fixes used by Amateurs.
Morse Code. Symbols used
in Wireless Diagrams.
Typical Wireless Receiver
and Eliminators :—Four-
teen Different Circuits with
Diagrams. Valve Data,
giving the characteristic
features of standard valves.

Published jointly by

¢“THE WIRELESS WORLD,”

LONDON, E.C.4,

and CHARLES LETTS & CO.

6N

~
}}»,_\
e ad

PRICES :
?q Paper Covers
o st
g&ﬁz Cloth Boards Sietites

7/6

i
3 Postage 6
extra.

f

er

from

Edited by F. J. MORTIMER, F.R.PS.
Eduor of " The Amateur Photographer and Cinematographer.”

the

This year’s edition of ‘* PHOTOGRAMS A
OF THE YEAR "’ isnow onsale, and lovers
of pictures made by the camera will
give it a warm welcome.

“PHOTOGRAMS '’ contains reproductions
of the most striking and representative
principal
graphic exhibitions of the year, selected
from the work of the leading pictorial
photographers of the world.

photo-

of photographic

literary section provides
progress at
and overseas, and a useful Directory

THE ANNUAL REVIEW FOR 1930 OF THE
WORLD’S PICTORIAL PHOTOGRAPHIC WORK

reports.
home

of British Photographic Societies is

included.

spiration ;

lasting pleasure.

@'&J AL EL R LS LA LA LT LT L LR LSHELSH

For keen photographers the annual
volume of “ PHOTOGRAMS '’ is an in-
for those to whom camera
pictures appeal it is a book which gives

From all leading booksellers or direct from the Publishers:

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

%{MW

Mention of ** The Wireless World," when writing to advertisers, will ensure prompt atllention.
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Open to All
Readers of “The Wireless World ”

HIDDEN ADVERTISEMENTS

Below will be found six reproductions of fragments taken from the Advertisement pages of this
issue of ¢ The Wireless World.”” Each fragment is a clue. Can you from these clues identify the
Advertisements ? Eight prizes will be awarded to the first eight readers who send us correct
solutions. No technical skill is required, merely observation. There are no restrictions or

entry fees and the conditions are simple.

First
Prize

An order entitling the B
winner to purchase
goods as advertised
in this number of
#*The Wireless World®’
to the value of l

Second
e - Prize

An order entitling the
winner to purchase
goods to the value of

2 £5

£7 . 10s.

for the first torrect
solution opened.

for the second correct
solution opened.

no
Third |3 4 , S
1 L]
Prize Consolation
S .
An order entitling the \~§,\\\ W PI'IZCS
winner * to _purchase §\\ A
goods to the value of \\ ,\q‘:‘\ of goods to the value of

£2.10s.

for the third ceorrect 5

£1 each

for the next five correct

6

solution opened.

solutions opened.

CONDITIONS

1. All solutions must be written on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, ‘-Tudor Street, London, E.C.4,
and marked * Hidden Advts.”. in bottom left corner.

2. Clues will not, of necessity, appear in the.same way as in the
advertisement .page, but may be inverted or .placed-in some
other position.

3. In order that town and country readers may compete on
equal terms, solutions will not be dealt with until 10 a.m. on
Monday, Januaty r3th. All solutions received before that date
will be retained until Monday morning. Cqmpetitors may submit

o L e A e e e s e e e

any number of entries. Erasures or alterations on a coupon will
disqualify the entry.

4. The first prize of £7 . 10s. will be awarded for the first correct
solution opened; the second prize of £5 for the next correct
solution ; the third prize of £2 . 1o0s. for the third, and five consola-
tion prizes of {1 each for the next five correct answers. In the
event of no readers sending correct solutions the prizes will be
awarded to the competitors whose solutions are most nearly correct.

. The decision of the Advertisement Manager of The Wireless

World is final, and no correspondence can be entered into.
Competitors enter on this distinct understafiding. No member
of the staff of the paper is permitted to compete.

et e b bt U b o A SR S b e o e

.?{HHRH?.H}Cxx}CH?C?::'!H}C}CRRHK}CHHHHH}CH}C}C}C}C}CEHH:':?::'::-C:"CH?'.‘RER:‘:MHH?:HHHE?#HHHH}CREHERRH}CK:-CH:-:H}C}HE

£20 New Year’s Gift Competition

bt e

oA e e e e A S o et A b e o S o o e L o e o R o Lo e oy o s o

Pt e
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Every sal-ammoniac battery begins to
‘‘crackle’ far toosoon. ¢ Pertrix »’ simply
cannot ‘‘crackle,” for its electrolyte pro-
duces no corrosion. Nor can * Pertrix *’
lose power when not in use. These two
points alone place ¢ Pertrix *’ in a peerless
position.

Use no battery but that with ¢ pep.*

RTRIX

SUPER LIFE
H-T- BATTERIES
PERTRIX LIMITED, Britannia House,

Shaftesbury Avenue, London, W.C.2.
Factory: Britannia Works, Redditch, Worcs.

Wiréless COUPON
-~ World  for
“HIDDEN ADVT.” COMPETITION

The latest time for receiving this Coupon is 10 a.m.,
Monday, January. 13th, 1930.

(11}';? Name of Advertiser. Page

I enter the above solution subject to the published
rules.

Name
(Please wrile clearly)

Address - — £ — =

When constructing your new set, ask for a
Trolitax panel. Your dealer can supply Trolitax
cut to the size you require in whatever finish yon
choose. Its insulating properties are excellent
and it is easily workable and reliable under all
conditions.  You cannot do better than a
Trelitax panel. Ask to see the range of finishes.

F.A.HUGHES & -CO.,LIMITED

204-6, Great Portland Street, London, W.1
"Phone: Museum 8630 (4 lines).

Distributors for Northern Eugland, Scotland and North Wales:
H. C. Rawson (Sheffield and London), Ltd., 100, London Road,
Sheffield. Phone: Sheffield 26006, 22, St: Mary’s Parsonage,
DManchester. *Phone: Manchester City 3329. &

Mention of ‘* The Wireless World,”” when writing to advertisers, will ensure prompt attention. B8
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We regret that

some of our 1
customers wer
disappointed over

delivery at Xmas.
With the New Year
we are extending
our factory to meet
the demand.

JANUARY 12th to 18th,
1930.

Get ' the Experts to

Advise You:
The R.G.D. Radiogramophone

For the highestz
possible  quality |
and tone for bothl
radio and record,
with ample volume, |
incorporating the |
latest developments |
in  moving coil|
speaker;  operates
entirely from elec-
tric mains, A.C.
any voltage, or D.C.
200 volts or over.

Mahogany |
£80

A Pick-Up
of

Distinction.

The R.G.D. Magnetic Pick-up is designed ‘after years of
experiments, and we believe_)it to be as perfect as possible.
No record wear, perfect. tracking, a scientific instrument,
specially developed for moving coil speaker reproduction,
Price &£3 in bronze, £3=3=0 in oxidised silver.

Place your order now lo ensure delivery and we
shall be pleased to supply literaticre on application.

The Radiogramophone Development Co.,
St. Peter's Place, Broad Street, Birmingham.

B9

STANDARDS

fi
{
i
b
!

D

F

S

The

IMPERIAL PINT
and T.C.C.

‘HE Imperial Pint is-the Standard pint—
the pattern for all pints. Many pint
pots are etched with the Imperial Pint

mark—such a pot, filled, contains true measure.
There is also a standard among condensers— -+
and that is T.C.C. Every condenser marked
“T.CC™ is an assurance that it is up to
standard. T.C C. Condensers, because of their
accuracy, dependability and good service are
to-day the recognised standard of all con-
densers—that’s the opinion of experimenter,
scientist and amateur - alike. Remember this
when next you want a condenser.

The illustration above is of the 2 mfd. Paper Con-
denser (Licensed under Design Reg. No. 723,271)
Price 3s. 10d.—Other capacities from ,005 to 10
mfds. Prices 1s. 8d._to 18s. 6d.

T

Adut. Telegraph Condenser Co., Lid., Wales-Farm Rd., N. Acton, London, WW.3 3120

Advertisements for ** The Wireless World *' arve only accepted from firms we believe to be thoroughly reliable.
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Control
1s everything
i

Your radio or electrical gramophone
must carry on every time you snap on
the switch. Your volume control must
function smoothly, easily——consistently
if you wish to be rewarded with perfect
reproduction. No radio is perfect un-
lessitis Centralab equipped. Centralab
Modulators and Potentiometers are
used as standard by all the lcading
manufacturers— this is an insurance
Our 1930 4th Edition of the of supreme quality.
““Great Voice” booklet tells POTENTIOMETERS.
you all about Centralab Type P. 109 0-200 ohms.
Volume Controls and their s . 110 0-400 .
uses. ‘This 63-page book- 11T 0-2,000
let contains numerous dia- P 112 0-10,000
grams and “information of " . 050 0-50,000
paramount importance to P 100 0-100,000
all constructors of radio " '
sets, gramophones, etc. I\?IODULATORS
Send 6d. in stamps for 256 0-250,000 ,

M. 500 0-500,000 ,,

R 1111 ‘All 10/6 each.

THE ROTHERMEL CORPORATION LTD,
24, Maddox Street, London, W.1

‘Phone : MAYFAIR 0578/9.

»

oYY

‘““Have always held a leading position
. production of thoroughly sound

FORMO vanable condensers . . . .""—Vide Press.

“1930” LOG (mid line) “MIDGET” Reaction
CONDENSER CONDENSER

Capacity : *0002 mfd.

e
l SINGLE

. ] SCREW
CONCEALED FRICTION
PIGTAIL

. COMCEALED
PIGTAIL

WEIGHT
2% ouncee

WEIGHT

: 2 The FORMO " MIDGET " Re-
E‘-..-Z%'_.._>_ action Condenser, like al] other
i orma Condensers, has incor-

porated the patented Formo

e internal “PIGTAIL," undoubt-
0005 edly the fmest collector or * Pig-
00035 tail " yer devised

‘00025 and thereby is abso-
lutely noiseless in
each. operation.

*'00015
*Double spacing of vanes
If unable to obtain jrom dealer please communicate with us.
Full Catalogue sent post free on receipt of post card.

THE FORMO CO., CROWN WORKS,
CRICKLEWOOD LANE, LONDON, N.W.2

]
475 OUNCES

1 MAJOR” Cabinet

FOR YOUR

RADIO-GRAM
Especially suitable for
MULLARD ORGOLA,
OSRAM MUSIC
MAGNET,

and for panels up to 18" x8”.
Loud Speaker compartment is
18" X 18" X 163"

DAK - - £7:10:0
MAHOGANY £7:15:0

Call and see full range of ** Canco”
cabinets at new London showroovis.

CARRINGTON MANUFACTURING CO., Ltd.

New Showrooms, 24, Hatton Garden, London, FE.C.1.
Telephone: Holborn 8202, @& 3105

Complete with B
164" baseboard §
8 andremouvable
baffle board.

66 Volts
7'9

SUPERIOR (Single Capacity)
9 volts .. 16 99 volts. 11/9
63 7/6 108 12/8
66 (thh G.B. Tappmgt) 7/11
SUPREME (Treble Capacuy)
60 vults & 13/6
w0 . 5/'?

Get Dubilier’s Booklet—** 4 Bit
about a Battery ”’—from your
Radio dealer

Get improved
receptionwith

IE

H.T. BATTERIES R

DUBILIER CONDENSER CO. (1925) LTD., Ducou Works,
Victoria Rd., North Acton, London w.3. B13

Mention of ““ The Wireless World,”” when writing to advertisers, will ensure prompt attention. BIO



Janvary 81H, 1930.

ADVERTISEMENTS. 5

THE WIRELESS WORLD

n aid to accurate
lwrang .....

The use of the Polar Differential Condenser in your reaction circuit

eliminates the necessity for retuning when reaction is adjusted; it also

gives much greater control over oscillation. By aiding the accuracy

of your tuning it gives you stronger and clearer reception, especially

on distant transmissions. Excellent in all circuits, but particularly
suitable for screened-grid valve circuits.

POLAR

DIFFERENTIAL CONDENSER

For Reaction or Volume Control

Strongly built of brass on a moulded frame and fitted with bakelite
di-electric to prevent risk of shorting.

.0001 each side G/6 00025 each side 7/6
.00015 each side 7 /= .0003 each side 8/6

Send for the Polar Catalogue (W).

WINGROVE & ROGERS LTD.
188-189 STRAND, LONDON, W.C.2

Polar Works : Mill Lane, Old Swan, Liverpool.

IGRANIC-PACENT JACK

Of German silver, with silver contacts
and nickel-plated non-magnetic brass
frames. Insulated and adjustable fixing
bush with lugs tinned and fan-tailed to

facilitate soldering. From 2/=

IGRANIC-PACENT UNIVERSAL PLUG

Nickel-plated with black or mahogan-
ised finish shell. Merely insert phone
tags in connector springs, clamp shells
together and obtain a biting grip with
thorough electrical contact

IGRANIC FIXED CONDENSER

. Moisture proof.  Highest performance
under all conditions. Constant ¢apacity,
and di-electric losses practically non-
existent, The plates are of highest
quality brass, and only the finest selected
Ruby Mica is' used.

‘001 mfd. to ‘0] mfd. 1/3

IGRANIC INDIGRAPH
INSULATED TERMINAL

Made of best quality bakelite
with non-rotating engraved
title base and socket for extra
connections by means of a
wander plug. Twenty - nine
titles and in plain red, green

and black.
6d.

/ﬁw\
QuechiclcriaSl\;

NG

If your Dealer cannot supply you,
please write direct to Dept. U.304.

e

IGRANIC
SPRINGMORE PLUG

Self-adjustable, therefore in-
dispensable for varying diam-
eter of HT. and gnd bias §
battery sockets, Combines
function of socket so that one
plug may be fitted on top of
another.  Ensures positive
electrical connection and cleans
socket into which it is plugged.

3d.

S EENANEEANESNANSI NSRS A NEEN SN ENA UG EANSEEANE N RSN ASEORON 2SN NERURRURIACAS RS EBANC
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ECAUSE of its Interlocked

Construction the NEW Cossor .
Screened Grid has a degree of

strength never before attained in
any valve. Unit by unit its elements
are assembled — each joint electrically
welded—each unit reinforcing and locking
the previous one until ithe whole structure
assumes a girder-like rigidity. Even the
hardest blow cannot disturb its perfect
aliznment. For strength, for power and
for long life use the NEW Cossor
Screened Valve in your Receiver, no
other make has Interlocked Consiruction.

2-volt type

now available.
Cossor 220 S.G. (2 volis, -2
amp.) Anode volts 120-150,
Impedance 200,000 1
Amplification Factor 22 6
200. Price - - -
Cossor 4 and 6 volt Screeved
Grid Valves are also avai'able
with similar charuaéteristics at
the same price,

The NEW

Cossor

Screened Grid

Valve -

4. C. Cossor, Ltd., Highbury Grove, London, N .5. .
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SHOULD MANUFACTURERS CONTRIBUTE
TOWARDS PROGRAMMES?

HE suggestion -has recently been made that the
I B.B.C. does not keep closely in touch with the
manufacturers of receiving sets who, since they are
catering for the requirements of the public, really repre-
sent the listening public as far as the practical side of
reception is concerned, It has been proposed that in
order to remedy this state of affairs the manufacturer
should contribute a royalty on the receiving sets which he
sells, to go towards the cost of the programmes, ‘in order
that there shall be some link between the revenue of the
B.B.C. available for broadcasting and the sale of re-
ceivers, and also to give the manufacturer a claim to a
more positive influence on the programme policy than
he has at present. )
There are, of course, arguments which can be brought
forward to support such a proposal but, on the other
hand, there are so many objections to the scheme that
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we sincerely hope that it will never be proceeded with.
Before the Broadcasting Corporation was formed broad-
casting in this country, it may be remembered, was con-
ducted by .a company composed, or rather guaranteed,
by the principal radio set manufacturers who also largely
controlled the policy of the company. In those days a
substantial contribution was made ‘by manufacturers
towards the cost of programmes, the contribution taking
the form of a charge on sets sold, but fortunately this
arrangement came to an end, and the revenue for pro-
grammes has since been derived from a proportion of the
licence fees paid by the public through the Post Office.
To reinstate the old arrangement would, in the first place,
mean an increase in the cost of receivers to thie public
and would be equivalent to charging a higher rate for
the annual licence., No scheme whereby the public is
called upon to contribute a larger sum towards broad-
casting is to be recommended so long as it is possible to
avoid it. - Further, it does not seem to be desirable that
the responsibility for the programme matter and general
policy of the B.B.C. should be divided, and we certainly
do not think that the manufacturers themselves would
desire to accept part responsibility, although we believe
that they would welcome a rather closer co-operation
than has existed in the past. This position is, however,
improving and the B.B.C. is no longer inclined to make
rash decisions with regard to rearrangement of stations,
or changes in wavelength, without first discussing the
position with the manufacturers in order to ascertain how
far the public as users of receivers will be affected by the
change.

RADIO WEEK, JANUARY 12th—18th.
« O Home and Listen ” is the slogan for Radio

Week 1930, which is arranged for the week be-
ginning January 12th.

During Radio Week, as in previous years, the B.B.C.
will put out programmes of special attraction, and the
object of Radio Week is to widen the circle of listeners
so as to bring us nearer to the position when every home
will be linked together through the medium of the broad-
casting service. i

We hope that our readers will co-operate during Radio
Week in recruiting new listeners from amongst their
friends who have up to the present failed to interest them-
selves in broadcasting. The fact that special programmes
have been planned will help to emphasise the advantages
which are to be found in the ownership of a broadcast

Teceiver. .




y Wireless

Constructing
a Band=pass
Filter.

By

W. T. COCKING.
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At the present time with the regional scheme in force there is an ever-growing quest for high
selectivity without distortion. There is a fund of infermation in the accompanying article on the
design of filfers which are a good compromise between selectivity, quality and magnification. It
is shown that scveral stages can be ganged, thus considerably facilitating the control of a receiver.

HERE is liftdle doubt that the band-pass filter
offers the best solution to the problem of obtaining
adequate selectivity and high quality at short

distances from the Brookmans Park transmitter. While
the circuit is simple to set up and operate, the results
with it are principally dependent upon the degree of
coupling between the primary and secondary circuits ;
for, if this is incorrect, poor signal strength and bad
quality may be obtained.

In Fig. 1is given the circuit diagram of a filter, coupled
by mutual inductance between the coils, which is used
as the sole means of tuning before a grid rectifier.
Fig. 2 shows the effect on
magnification (curve A), on

obtained when the mutual inductance is 1.5 micro-
henries, for then the magnification is go, a figure which
1s exactly half that for one identical tuning coil used.
in the orthodox manner. The selectivity with this
degrez of coupling is quite high, being 240 at 40 kc.
from resonance ; the unfortunate part, however, is that
the side-band variation is 75 per cent., which is alto-
gether excessive. With a mutual inductance of 3 micro-
henries, the best value for quality, the side-band varia-
tion is only 5 per cent., but the selectivity has fallen to
83, and the magnification to 66. In practice, therefore,
it is usually necessary to make a compromise between
the three conflicting re-
quirements, selectivity,

the side-band variation

quality, and magnification.

(carve B), and on the
selectivity (curve C) of
varying the value of the

GO0N— Opinions differ as to
which is the best compro-

mise, but it is suggested

of 500 metres and for coils
having an inductance of
240 microhenries and an
H.F. resistance of 5 ohms.

h
/

,‘iﬂ

mutual inductance. These
curves are for a wavelength p é

=

that a maximum high note
loss of 40 per cent. at a
frequency of 5 kc. either
side of the resonance fre-
quency will usually meet
the case. It is probable

This last condition will not
be true when a filter is
used before a grid detector,

that a side-band variation
of this order would be
quite undetectable by the

owing to the heavy damp-
ing imposed by this
method of rectification ;
but when reaction is used there will be a certain setting
of the reaction condenser at which the curves are
exactly true.

It will be seen that there is an optimum value of
coupling for both magnification and side-band variation,
and that the optimum is not the same for both. The
selectivity, on the other hand, always increases with a
decreasc in the coupling. The greatest efficiency is

average person, as the ear

Fig. 1.—A filter circuit preceding a leaky-grid detector. is very mnsensitive  to

changes in strength ; parti-
cularly is this so when the changes occur at different
frequencies. Taking this figure, then, as the maximum
allowable, the best value for the mutual inductance is
2.5 microhenries, with which the magnification is 75
and the selectivity is 120.

Fig. 3 gives the results ivith the same filter at a wave-
length of 250 metres, at which the coil resistance is
10 ohms. Tt ig interesting to note that, for mag-
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nification, the best value for the mutual induct-
ance is unchanged .at this lower wavelength, but
that the best value for quality is now 2 micro-
henries instead of 3 microhenries. Incidentally,
the best value of mutual inductance for magnification
can be found very easily for the case when each coil
has the same H.F. resistance; it is only necessary to
choose a value of mutual inductance such that its re-
actance is equal to the H.F. resistance of one coil at
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Fig. 2.—Curves for a mutual-inductance coupled filter in aerial
circuit at 500 metres. A shows the effect on magnification, B the
effect on side-band variation, and C the change in selectivity.

the same frequency. This may be expressed in the
following simple manner :—

M=R/w where M=mutual inductance in henries.
R=H.F. resistance of one coil in ohms.

The greatest difference between the curves for 230
metres and those for 500 metres is in the selectivity,
which is much less at the lower wavelength. A value
of mutual inductance (2.5 microhenries) which gives a
40 per cent. high note loss at 500 metres and a selectivity
of 120 will give at 250 metres a side-band variation of
18 per cent. and a selectivity of 27; not only this, the
side-band variation is no longer in the form of a high-
note loss, but is what is perhaps best called a high-note
accentuation. A selectivity of 27 at 250 metres, how-
ever, is still high in comparison with that of a single-
tuned circuit at this wavelength. The falling-off in
selectivity is normal and unavoidable with the usual
method of tuning by variable condensers. It is due
partly to the higher ratio of inductance to capacity,
but principally to the increased coil resistance at the
lower wavelengths.

Selectivity Under New Exacting Conditions.

For a receiver of the type of Fig. 1 these figures for
selectivity are unusually high, and also the high-note
loss is less than with a single-tuned circuit. In prac-
tice, the signal strength is less than that with normal
tuning arrangements, the aerial winding in each case
being chosen for maximum strength. When, how-
ever, the turns on the aerial winding are reduced for
selectivity, as is commonly done, the filter with a full
aerial winding is far superior as regards strength,
quality, and selectivity. Brookmans Park, at a dis-
stance of nine miles, causes far less jamming with an
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0-v-2 filter-tuned set than did the old 2LO on the same
set and at the same distance, but with an ordinary
single coil. Thus not only the Daventry Experimental
station but Continental stations intermediate in wave-
length can be received without a trace of Brookmans
Park. It should be noted that the operation is not
complicated, for the two tuning condensers are ganged.

Curves A and B of Fig. 4 and curve A of Fig. 5 show
the selectivity, amplification, and side-band variation
respectively with an H.F. amplifier consisting of a filter-
tuned aerial circuit and a Mazda AC/SG valve coupled
to the detector by another identical filter circuit—four
tuned circuits in all. These curves show that for high
quality the mutual inductance must be a little greater
than when one filter only is used. This results in a
somewhat higher loss of both amplification and selec-
tivity. With a mutual inductance of 2.75 micro-
henries for each filter the side-band variation is 40 per
cent., the amplification 6,400, and the selectivity
10,000! Lest it should be thought that selectivity of
this order is unnecessary, it may be as well to quote
figures for an amplifier satisfactory under the old broad-
casting conditions and to show the increase in selectivity
now essential if the apparent selectivity of the set is to
remain the same.

Relative Signal Strengths of Old and New 2LO.

A set consisting of a tuned grid. circuit with a tuned
anode and a P.M.12z valve with a 5-ohm coil for the
grid circuit and a 10-ohm coil for the anode has, at
500 metres, an amplification of 8,750, a selectivity of
213, and a side-band variation of 79 per cent. These
figures are typical of well-designed H.F. stages of
receivers of a year or so ago. Generally speaking, the
amplification is quite sufficient for first-class reception
of foreign stations on a good aerial. At distances of
ten miles or more from the old London station the selec-
tivity was great enough to allow the reception of stations
working with about a 60 kc. separation from 21O, but
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Fig. 3.—The same filter as in Fig. 2 but the curves are taken at
250 metres at which the coil resistance is 10 ohms.

the quality was usually poor due to side-band cutting.
Now the power of the new station is about fifteen times
that of the old, so that if the receiver is used at the
same distance from it the selectivity must be increased
fifteen times ; that is, it must now be 3,195. If, in addi-
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tion, the new station is not so far away, a still further
increase will be necessary. In the case when it is only
one-third as far away, a further increase of three times
is'needed ; that is, the total selectivity needed to get the
same apparent selectivity as before is 9,585. It will
be seen that a selectivity of 10,000 is not excessive for
those living close to Brookmans Park.
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Fig. 4.—Showing the effect of mutual inductance on amplification

and selectivity. Curves A and B show selectivity and amplification

respectively for two filters with 5-ohm coils and an AC/SG valve

at 500 metres. Curves C and D are for similar conditions but
with 10-ohm coils.

If, therefore, an old set is rebuilt to include two band-
pass filters the apparent selectivity on the new station
will be about the same when it is one-third the distance
away ; the quality will be much better, but the amplifica-
tion will suffer a slight decrease, for it will be about
25 per cent. less. This is, of course, provided that in
both cases the optimum number of turns for the aerial
winding is used. 7 .

When one comes to consider practical details, how-
ever, one finds that it is almost impossible to use coils
having an H.F. resistance as low as 5 ohnis when con-
nected in circuit.  The standard Wireless World type
of Litz wound coil has this value of resistance when in
circuit. But since the dimensions of this coil are about
3in. x 3%in., under ordinary circumstances it is obviously
impossible to use four coils of this size. Not only is it
difficult to find sufficient space for large coils, but it
is not easy to obtain sufficiently loose coupling between
the primary and secondary coils of the filter. It can
be shown that the lower the coil resistance the looser
is the coupling required, and this accentuates the diffi-
culty. In addition, the use of large coils greatly in-
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creases the risk of inslability owing to their large external
field.  In practice, the cnly satisfactory way of using
this type of coil in a filter circuit is to use either induct-
ance or capacity coupling and to screen each coil com-
pletely. ~ ' :

While considering large coils, which have a low H.F.
resistance and thercfore give greater amplification, it
is as'well to point out that the amount of amplification
affecting stability is greater than the stage amplification.
The stage amplification is the overall amplification from
the grid of the H.F. valve to the grid of the detector.
The actual amplification affecting stability is the ratio
of the voltage developed across the primary coil of the
anode filter to the voltage on the grid of the H.F. valve.
This may be nearly double the stage amplification, and
with low resistance coils may cause trouble due to feed-
back through the grid-anode capacity. The coils to be
described later in this article can be relied upon to give
no trouble in this respect; they have a calculated H.F.
resistance at,500 metres of 5 ohms, but when connected
In circuit the figure will be higher. The exact figure
is rather uncertain, but it is probably in the neighbour-
hood of 7 or 8§ ohms ; in any case, it is not greater than
10 ohms. The actual results with these coils, therefore,
will be between those with 5-ohm coils and those with
10-ohm coils.

Using Four Tuned Circuits.

Curves C and D of Fig. 4 and curve B of Fig. 5 give
the selectivity, amplification, and side-band variation
respectively for a one H.F. set using two filter circuits
with coils having an H.F. resistance of 10 ohms at 500
metres. An inspection of these curves reveals an in-
teresting point; for a high-note loss of 40 per cent. a
mutuval inductance of 3 microhenries is required, and
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Fig. 5.—Side-band variation with change in mutual inductance.
Curve A shows side-band variation with two filters, 5-ohm coils
and an AC/SG valve at 500 metres. Curve B conditions are the
same as those in curve A, but the coils are of 10 ohms resistance.

this is also the optimum value for amplification.. With

coils of 10 ohms resistance, therefore, the operation of

adjusting the coupling is simple as it is only necessary

to adjust for maximum strength. On the other hand,

the best value of mutual inductance for quality is

4 microhenries, with which value the side-band variation
B 16
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is only § per cent., a truly remarkable figure for a set
having four tuned circuits! Furthermore, the loss in
amplification with this increase in coupling is only 14 per
cent., an amount which is only just detectable by ear.
The loss in selectivity with this tighter coupling, how-
ever, is rather more ; it falls from 3,800 to 1,720, that
is, a loss of 55 per cent. In some cases it may be a
worth while loss, for the selectivity is still high in com-
parison with that of an ordinary set. It is not high
enough, however, to give the best results near a high-
power transmitter.

Earlier in this article it was said that a selectivity of

Wireless
World
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3,195 was necessary for good results at ten miles or more
from Brookmans Park ; if a 40 per cent. high-note loss
is considered allowable, this degree of selectivity can
easily be obtained by using two filter circuits with
10-ohm coils, each filter being coupled by a mutual
inductance of 3 microhenries. The selectivity with
this arrangement is slightly greater than is essential ; and
this is borne oiit in practice, for two filter circuits with
the recommended coils give distinctly greater apparent
selectivity with the new station than did two tuned cir-
cuits when the old 2L.O was working.

(To be concluded.)

LOUD SPEAKER DEVELOPMENTS.
According to patent No. 312,756, a
move even distribution of the energy
applied to the diaphragm is ensured by
using four moving coils instead of one.
The coils A...A, are wound on cardboard
rings spaced equally apart on the
diaphragm D, as shown in Fig. 1.
They co-operate with gaps formed in
the pole-pieces of the four-pole magnet

0
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Fig. 1.—A speaker with four speech coils
to ensure a more even distribution of
energy. (No. 312,756.)

P, P,, etc. The windings may be con-
nected in series or in parallel.  The
diaphragm D is supported around the
edges by thin leather strips 8, S, and

is centred by a rod R.
In the arrangement shown in Fig. 2

{

Fig. 2.—A moving coil with two pot mag-
nets so arranged that the electrodynamic¢
effects are additive. (No. 312,950.)
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(patent No. 312,950) the moving coil C
is mounted to co-operate with two adja-
cent pot-magnets P, P,, the windings of
the coil Leing divided into two sections
so that the electrodynamic effect is addi-
tive. The diaphragm D ‘is connected to
the moving coil by arms F extending
radially outwards through the space
between the adjacent magnets.

0000

L.F. TRANSFORMERS.

In the ordinary way the primary
windings of the output transformer of a
valve amplifier carries a direct-current
component, as well as a fluctuating low-
frequency current. The presence of the
former may give rise to various undesir-

—
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Output transformer with primary hav-
ing two oppositely wound sections.
(No. 313,229.)

able effects. For instance, if there is any
residual *‘ ripple’’ in the H.T. supply
from an eliminator unit, the ripple will
be transferred to the secondary winding
and so pass on to the loud speaker.
Again, the steady-current component may
cause the transformer to operate on an
unfavourable point of its magnetisation
curve.

The arrangement shown in the figure
(patent 313,229) is designed to prevent
these drawbacks. The output primary
consists of two oppositely wound halves
P, P,. The portion P, is connected in
series with a high resistance’ R across

{he terminals of the H.T. supply, R
being of such a value that the current
flowing through the lower half of the
windings exactly neutralises the effect of
that flowing in the upper half. If any
* ripple >’ is present in the H.T.- source,
this will also be balanced out so far az its
effect on the secondary is concerned.
0000

SUSPENSION SYSTEM FOR LOUD
SPEAKER DIAPHRAGMS.

An interesting method of suspending a
loud speaker diaphragm is. described in
patent No. 313,646. The suspension is
designed to allow the diaphragm to move
freely to and fro in the direction of the
applied forces, i.e., in the so-called
plunger fashion, whilst at the same time
the diaphragm can ““flex” or vibrate in-
ternally under the action of the stresses
and strains set up in the material of
which it is composed. The diaphragm
is prevented, however, from moving as a
whole in a plane at right-angles to the
direction of the applied driving-forces.

In one arrangement, Fig (a), tangen-
tial cords C are attached to the outer
end of the cone, and form a square sus-
pension, the corners of which are secured
to a fixed support by auxiliary strings
C,. A second similar string support K
may Le-provided near the narrow end of
the cone. In another arrangement, Fig.

Two methods of suspending a loud speaker
diaphragm to give ‘¢ plunger ™ action.
(No. 313,646.)

(b), the string suspension C is in the
form of an octagon, each corner of which
is connected by other strings C; to a
supporting ring R.
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Events of the Week in Brief Review.

SETS ON APPROVAL: NO LICENCE.
Tc encourage listening in Germany
the Post Office is: collaborating with the
wireless trade in the introduction of a
“sets on trial ”’ system. Under this
scheme, prospective purchasers are
allowed a set on approval for eight days
without taking out a licence.
0000
IS RADIO-PARIS TOO ENGLISH?
The amount of British commercial
publicity broadeast from Radio-Paris has
led to a strong protest by the Paris
evening paper, IL'Intransigeant, which
declares that listeners are praying for a
new Joan of Arc to deliver the station
while there is still time.
0000
MEASURING SET PERFORMANCE. ]
“A Method of Measuring the Overall
Performance of Radio Receivers’’ is the
title of a lecture to be delivered by Mr.
H. A. Thomas at a meeting of the Wire-
less Section of the Institution of Elec-
tical Engineers on Wednesday next,
January 15th. The meeting wiil be at
6 p.ow. at the Institution, Savoy Place,
W.C.2.
0000
THE CENTRE OF GRAVITY.
The following extract from a school-
boy's Chbristmas examination paper is
forwarded to us by a well-known con-
tributor :—
(uestion.—** What do you understand
by the centre of gravity?”’
Answer.—*“ The centre of gravity of
the British Isles lies somewhere near
Daveutry, where the great wireless
station 1s situated.”
o000
WIRELESS AT SCHOOLBOYS'
EXHIBITION.

To-day ‘is the closing date of -the

Schoolboys’ Exhibition at the Horti-
cultural Hall, Wesiminster. Several in-
teresting wireless features are displayed,
including a typical ship set, exhibited
by the Shipping Federation, and an
emergency  wireless telephone trans-
mitter for use in districts where land
lines are impracticable. The latter is
shown by the Telephone Development
Association. Several well-known radio
firms are represented.
0000
WIRELESS SHOW IN HAVRE.

Havre is the first town to support the
earlier exhibition movement. A radio
and gramophone show will be held from
January 31st to February 6th.

THE JOYS OF OLD AGE.
Exemption from payment of licence
fees is now granted to German listeners
who are too old to visit a theatre.
cooo
24-HOUR SHORT-WAVE SERVICE.
Kenya Colony, which- has already won

Jaurels with its broadcasting station at

Nairobi, lias now started a 24-hour con-

“GO HOME AND LISTEN.”

A bigger listening public means a
better broadcasting service. This is the
animating principle of Natipnal Wireless
Week, which opens on Sunday next,
January 12th. The B.B.C. is doing its
share in recruiting new listeners by
providing special programmes. Much
more can be done by listeners themselves,
who will benefit their own interests by
widening the circle of radio enthusiasts.

tinuous service from Mombasa. The
Mombasa station works on 36.74 and
21.59 metres (C.W.) as well as on higher
wavelengths for ordinary ship traffic.
0000
FREE DINNERS FOR LISTENERS.
A new inducement to listening in
Dermark is afforded by a guessing com-
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HAMBURG'S SATELLITE. Kiel, one of

the four stations which relay Hamburg

programmes, The wavelength is 246
metres.

petition instituted by several Lroad-
casting stations which transmit
restaurant music. Listeners who can
guess the titles of a given number of
orchestral selections win a free dinner
ticket.

0000

KIT SET FOR BROADCAST RELAY.

Press cuttings from South Australia
have just revealed to Messrs. A, C.
Cossor, Ltd., the.British valve manufac-
turers, that one of their Melody Maker
kit sets (last year’s model) was recently
used by station 5CL, Adelaide, in a
broadcast relay of a transmission from
station KGO, San Francisco. The Cossor
set picked up San Francisco on 23 metres,
and, according to listeners’ reports, the
results were excellent.

codo
THE RADIO *‘DIVINING ROD.”

Oil prospecting by wireless and acoustic
devices has engaged the attention of
seven petroleum companies in the
United States. The Federal Radio Com-
mission has just allocated five fre-
quencies for ‘ geophysical exploration,”
these being 1,600, 1,652, 1,664, 1,680, and
1,704 kilocycles..

In the combined radio and acoustic
devices calculations are based on the
time lag between radio and sound waves
transmitted simultaneously from a given
spot.  Geological and other considera-
tions affect the speed of the sound
waves, which often reveal the presence
of oil.

0ocoo

HIDDEN ADVERTISEMENTS
COMPETITION.

Since we announced the results of the
recent Hidden Advertisements Com-
petition, a number of readers have
enquired as to the correct solutiou of the
mystery. * The clues were taken from the
following advertisements :—(1) Ferrants,
Ltd.; (2) Westinghouse Brake Co.; (3)
Formo Co.; (4) C. A. Vandervell and
Co.; (5) C. F. and II. Burton, Ltd.; (6)
Wm. Bayliss, Ltd.

[sNeNele]
NATIONAL WIRELESS ‘-WEEK
PROGRAMMES.

At the moment of going to press we
learn of a change in the B.B.C. progranime
for Monday, January 13th. In place of
the announced recital by Madame Suggia,
referred to in this week’s * Broadcast
Brevities,”” Lionel: Tertis will give a viola
vecital accompanied at the piano by
Berkeley Mason.

B 13
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CRAMOPHONE

Stroboscopic Indicator

for Use with A.C.
Lighting.

|ISPEED TESTER

M.Eng., AM.LE.E,

This useful device has been accurately designed and affords a simple means of precisely checking

the speed of a gramophone so that even a small error may be at once observed.
effects produced by errors in the speed of rolation are explained.

‘The distorting
With the increasing use of

electrical pick-ups where the load on the gramophone motor is uncertain the need for determining
the rate of revouition of the turntable has becorne important.

HE original sounds recorded on a gramophone

l disc can only be reproduced correctly when the

turntable of the gramophone rotates at a uniform
speed, and, moreover, only when its speed is exactly
the same as that at which the record was originally cut.
Uniformity of speed is essential, and can only be
ensured by the use of a good motor, properly adjusted,
whilst the rate of revolution is set by means of the
governor of the motor.

A record which runs too slow or too fast will produce
sounds which differ from the original in several ways.
In the first place, it is obvious that the
tempo of music will be altered, though

phone, the musical quality of the sound will be altered.
The reaction of the ear to sounds is known to depend
to a large extent upon the sensation due to subjective
beat tones, and these will be altered when the notes
combining to form them are changed in the same ratio,
because the numerical difference, upon which a beat
frequency depends, will no longer be the same. Tran-
sients in particular will be found to suffer to a marked
degree.

This change in the quality of reproduced sounds
occurs not only in music, but also in speech, and can

a slight deviation in this respect would
generally, in the absence of other effects,
pass unnoticed. There also occurs, how-
ever, a change in the pitch, music being
transposed into a higher or a lower key,
according to whether the record is run-
ning too fast or too slow. These two
effects are well known to every gramo-
phone user, and are not infrequently em-
ployed with deliberaté intention—as in
the case of dance music, to suit the
speed to individual requirements, and
for purposes of study, to ‘ tune ™ the )
gramophone to the same pitch as a piano (

or other instrument. . ;

Effects of Pitch Variations.

The divergence in pitch from that of
the original performance may, however,
produce decidedly undesirable effects.
The pitch, or frequency, of every simple
tone will be altered in the same ratio,
and therefore a compound note, consist-
ing of harmonic tones, i.e., frequencies
which are exact multiples of a funda-
mental, will be unaltered in quality.
The simplest instance of this is the
octave. An interval of an octave will
remain an octave, whatever the speed
of rotation of the record. All music,

50~ SUPPLY
OUTER RING STATIONARY, 78 RP.M.
MIDDLE RING STATIONARY. 79 R.P.M.
{NNER RING STATIONARY, 80 R.P.M.

™)
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[Copyright]

however, and especially that from some
instruments, involves intervals which
are inharmonic, and when these are
modified by the speed of the gramo-

B I9Q

Paste the gramophone tester on to a piece of stiff card and carefully cut round
the circumference.
gramophone spindle.
the light of a neon lamp connected to a 50 cycle A.C. supply the ring appearing

Punch a hole at the centre just large enough to admit the
When placed on the revolving . turntable and viewed by

stationary will indicate the running speed.




38 Wireless
World

Gramophone Speed Tester.—

be demonstrated in a convincing manner ‘even to an ear
which is musically untrained by using a record of the
speech of some well-known voice, such, for instance, as
that of Sir Oliver Lodge. With the disc running a
little too fast or too slow, the familiar tone of the voice
becomes quite unrecognisable, altogether apart from
the change in the speed of the discourse. That vowel
sounds are modified can be shown by slowing down the
record and listening for the ce sounds, which become 6o
quite distinctly.

All this serves to emphasise the point that the qualty
of sounds, as well as their- pitch, may be affected ad-
versely unless the motor speed is right. Most records
bear the correct playing speed printed on the label,
and this is usually either 48, 79, or 8o revolutions per
minute. Except in the most expensive gramophones
the speed indicator cannot be relied upon for great
accuracy. Counting the revolutions of the turntable
with the aid of a stop-watch is a simple but rather

tedious process, but where aliernating current lighting

is available, there is an extremely convenient method,
which depends upon the well-known principte of the
stroboscope, of verifying the turntable speed.

If the accompanying illustration is pasted on to a
piece of cardboard, and cut into a circular disc, with a
hole punched in the centre having a diameter equal to
that of the turntable spindle, it can be used as a quick

JANUARY 8th, 1930:

and accuraté speed tester wherever there is A.C. light-
ing at 50 cycles frequency. Placing the disc on the
turntable, and viewing it by the electric light as it
rotates, the speed regulator of the gramophone is ad-
justed until one or other of the divided rings appears to
be quite stationary, according to the speed requirements
of the record to be played. If, for instance, 79 revo-
lutions per minute is the desired rate, the middle one
of the three divided circles is brought to rest by careful
manipulation of the regulator. Under these conditions
it is interesting to notice that the outer and inner rings
appear to be slowly travelling round in opposite direc-
tions. The disc can also be used to detect any wavering
in the speed of the turntable, and, since it is only four
inches in diameter, it can be put on the top of a record
whilst it is being played, to ascertain whether the load
imposed by the pick-up is too great for the motor to
handle’ satisfactorily.

The diagram illustrated is divided to suit a supply
frequency of 50, which is rapidly becoming standard
practice; any other frequency would require a different
division of the circles.
used in the instrument, just above the turntable for
convenience in needle-changing, the substitution of a
lamp of the Osglim neon-filled type shows up the strobo-
scopic effect very vividly, although it is sufficiently dis-
tinct enough for practical purposes with lamps of either
the - vacuum or half-watt variety.

In cases where a pilot light is

(The disc shown on the previous page has been reprinted in more durable form on white opaque paper.
Applications for copies should be accompanied by a stamp for postege.)

B.T.H. ELECTRIC GRAMOPHONE MOTOR.
A Universal Machine Embodying Sound Engineering Practice.

{ l "HIS unit is of unusually massive
construction and embodies the best
engineering practice.  Liberal use

is made of aluminium alloy castings, and

all bearings are of generous ploportlons

The main frame casting is mounted on

rubber washers to absorb vibration.

The motor is of the universal type and
can be used on either D.C. or A.C. mains:
An adjustable resistance is provided so
tliat the motor can be run off A.C. from
100 t0-250 volts at 25 to 60 cycles, or D.C
from 50 to 250 volts—a range which
covers most if not all the supply voltages
available in this country. Measurements
showed that the current consumption
under load is of the order of 0.3 amp.

The drive is transmitted through a flat
belt giving a reduction gear of approxi
mately 4:1. The whole of the motor is
mounted on swivel bearings and spring
loaded to take up belt slack, the spring
tension being adjustable.

Speed regulation is obtained by means -

of a conventional friction governor driven
through a skew gear of composition
material mounted on the turntable spindle.
The speed of the turntable is therefore
unaffected by belt slip, ploV]ded the
power transmitted by the belt is in excess

of the power absorbed in the record.
Correct adjustment of the spring tension
will ensure the attainment of this.

Tests showed that the reserve of power
is in excess of all normal requirements,
while the speed of rotation is constant
and maintains its setting over long
periods. A comparison between a stan-

e
.s? e
-

Al

\7"-*&__ =

dard tuning fork and the constant fre-
quency records is a searching test of this
quality.

The accessories include a mneat trip
switch actuated by the tone arm, which
automatically cufs off the motor current
at the end of the record. The price of
the complete equipment is £6 6s.

B.T.H. electric gramophone motor and accessories.
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Cality

By BERTRAM MUNN.

of July 31st on the performance of logarithmic

horns of adequate length was indeed refreshing.

At the risk of being shot at dawn, 1 must confess
being guilty of lése-majesté to King Cone and Co.—
that is, to the reed-driven and the moving-coil-driven
Monarchs of the Wireless World (by which I do not
refer to your excellent publication). King Moving-

MR. R. P. G. DENMAN’S article in .your issue

Coil has, of course, been the worse tyrant of the two,

for he has been the more powerful and dogmatic.
During the last few ycars he has slowly and ponderously
thudded his way into our presence (both in the streets
and at home) until the life of the more gentle listener-in
has becomes a veritable nightmare of noise.
It is no longer enough to own a loud
speaker which fills an ordinary room with
crisp and soothing music and speech ; the
thing now is: Can it deliver the LOW
NOTES?  Can it deliver them at full
volume?  Can you feel the thud-thud
of the 32-cycle organ note hit you in the
solar plexus? Do you get
notes—real, deep, he-man
sort of notes—which rot
only move you to ecstasy
but even move heavy
articles of furniture, make
the floor vibrate, and
disturb the plaster on the
ceiling? When  some
coloured jazz musician
smites the big drum at
Savoy Hill, does it hit you
at Tooting, Balham, Bed-
lam, or wherever you
happen to be listening-in?
Does it make the grand-
father clock wobble? Is
the jazz orchestra going
full blast in your own
house?  If all of these
hectic things do not hap-
pen, then you do not know
what modern reproduc-
tion is.

Should you have—in
your humble and obscure
way—a reed-driven cone.

B 21

The author’s 10ft. logarithmic horn speaker operating from a
small reed-driven aluminium cone and mounted in an alcove
to aid sound reflection.

you are a man to be pitied—one who lives in darkness,

or, rather, in comparative silence. Should you have a

moving coil without a baffle board as big as the side

of the room, you are living in a fool’s paradise devoid
of those cherished -depths to which only a M.C. can
descend. Even if you erect that terrific baffle board,
or embed your loud speaker in the door or the wall
of your private concert hall, you still cannot expect
faithful results from your inadequate set. ~ What?

You have only one power valve in the last stage? No,

even a super-power is insufficient. You- want a care-

fully’ balanced crew of at least four—two push-pulling
and two working in parallel. ’

Seeking to be modern, you pile valve upon valve,
accumulators become useless, you resort
to the mains, * juice ’’ is poured through
your set as though it were a miniature,
electrically driven factory. And thus you
become another lost soul who has been
called to salvation. You thud. Your
neighbour, hearing you, also thuds in due

course. His neighbour,

hearing him, becomes
another convert to the
band of thudders. And so
the pounding and pound-
ing of low notes goes on.

It is literally contagious.

The 32-cycle punch hits

you—physically—and you

fall for it:

If, like me, you have no
cone, and you have no
moving coil. you are ana-
thema. What have you?
What else can you have?
You dare to whisper,

simply and modestly,
1 _TL'I_S‘L' a little horn
affair. . . .’ The look of

horror which sweeps over
your interrogator’s face is
enough to make the strong-
est quiver.

And yet, Mr. Editor,
here am I, hanging con-
servatively on to the old,
old horn with which I be-

E—
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In Search of Quality.—

gan imbibing sound waves when Edison’s phonograph
arrived and told me nasally that this was an ‘“ Edison
Bell Record.”” When 1 say the old, old horn, I am, of
course, guilty of poetic licence. Ordinary commercial
horns are useless, except as examples of graceful curves
and contortions, or as super ash-trays for cigar and
cigarette ends. Long, long ago—back in the dark pre-
cone ages—I decided that the only thing was to build
one’s own horn,

Sound Likes the Straight Path,

With the aid of endless penknives, safety-razor
blades, oceans of glue, strips of all sorts and thicknesses
of wood, and an extensive vocabulary of * cuss
words, I have built some dozen or so horns, varying
from six to eleven feet in length. They have, how-
ever, all been straight and all have conformed—as really
dutiful horns should do—to the logarithmic principle on
which their lives are founded. It was clear from the
first, even to my untutored mind, that sound hates to
go round corners or curves. Any modern gramoplone
will tell you this, and those whose liorns fold beauti-
fully and fearfully in and out of themselves will tell
it you best of all. However good their intentions are
as regards space, they are ‘“ boxey.”” The deep bari-
tone who sings to you of one moonlit night in Venice
is incarcerated in a tub, a barrel, or some sort of reson-
ating chamber from which he cannot escape. He is
badly hampered by not getting a straight run for his
money. .

Solidity is naturally another very important factor.
Any energy wasted in vibrating the sides of the horn
is nearly that much less energy available for disturbing
the peace. I have never placed my present ten-foot
loud speaker on one of those penny-in-the-slot weigh-
ing machines, but it would certainly register morc than
any cne of my flesh-and-blood offspring. It is hefty ;
but then it has some hefty work to do. One cannot
expect to get either reasonable volume or depth from
a portable pocket trumpet, or a cone disguised as a
lamp shade.

It possesses neither a bell nor a well-defined flare.
Instead of being dependent on one of these monstrosi-

JANUARY S8th, 1930.

ties, it flings its waves against the rocks of a suitably
disposed reflector, which links up with the two walls
of the room and the ceiling. The landlord charges me
no more rent for utilising a portion of his house as part
of my loud speaker. The arrangement is thus very
economical as regards space. Scientifically, I may have
committed a terrible faux pas by dispensing with that
vital and terrific mouth which a big horn should possess,
if it is to eat up the really deep notes.

I have heard moving coils so often and read so much
about the complex laws to which they should bend
the knee, that modesty forbids my calling any home-
made loud speaker perfect; but, so far, I prefer my
old-world ‘“ trumpet arrangement *’ to any other loud
speaker I have heard at work in the ordinary room of
an ordinary house

Until recently the unit was the great difficulty, but
at the moment I am getting along quite nicely with a
small, reed-driven, corrugated aluminium cone, which
seems to be 50 per cent. more efficient than the best
stalloy diaphragm unit. I use a modified Everyman
Four receiver, with push-pull at the business end, and
(in a room eighteen feet by twenty-one) I am able to
get everything I want from a whisper, for restfulness,
to a full-blooded orchestra, for those wilder moments
when one must dance—or burst. But I cannot deliver
thuds. T get all the low notes I want, and, above all,
a crispness and brilliance—swhich I also want. No one
who has heard the loud speaker has yet told me that
he knows of a better one—swhich may be due either to
politeness (for which wireless fiends are not noted) ‘or
to love of truth.

Thus do I remain faithful to my old love. I am,
however, still awaiting the advent of a well-designed
unit (which does not clamour for too much juice *’).
When it arrives on the jaded market my ten-foot horn,
realising its own worth, will give the newcomer a
cordial welcome and will look down on the moving coil
with even greater scorn than it does to-day.

I now resignedly wait-for a party of moving-coil
patriots to convey me to some quiet spot in Richmond
Park—there to shoot me in the cold grey light of the
dawn (which I hate even more than I do the moving
coil).

Ralpl Stranger’s Wireless Library for
the ‘““ man in -the street ’ :

No. 1.—MATTER AND ENERGY. The
Chemical Elements. Structure of the
Atom, Heat, Cold, Energy, etc.

No. 2.—ELECTRIFIED MATTER. Elec-
trous, - Distribution of Charges, Electric
Fields, Discharges, etc.

No. 3. —ErecrronIc Currents. E.M.F.
Ohim’s Law, Alternating Currents, etc.

No. 4.—MAGNETISM aND  ELECTRO-
MsGNETISM.  Permanent Magnets, Elec-
tro-magunets, Induction, Dynamos, Motors,
ete.

No. 5, —THE MATHEMATICS OF WIRELESS.

No. 6.—BATTERIES AND ACCUMULATORS.
Charging, etc. ¥

Written in simple language for the in-
struction of the ordinary non-technical
man.  Each part comprises sixty-four
puges with numerous illustrations and

BOOKS RECEIVED.
diagiams: Published by Ceorge Newnes,

Lid.,, London. Price 1s. ecach part.
Further parts in prepavation.
o0no0o0

General Plysics and Its Application to
Industvy and Everyday Life, by Ervin S.
Ferry, Professor of Physics in Purdue
University, U.S.A. (Third Edition.)—A
textbook for technical students compris-
ing the Elements of Dynamics, Sound,
Heat, Electricity and Light, with 1,634
Problems or Examination Questions relat-
ing to these subjects. Pp. 8394-xix with
603 diagrams and illustrations.

Published by John Wiley and Sons,
Ine., New York, and Chapman and Hall,
Ltd., London. Price 20s. net: 3

Reminders for Company Secretaries
(Fifteenth Edition), by H. W. Jordan.—
Revised and rewritten for the assistance
of secretaries of limited companies in view
of the additional ohligations imposed by
the Companies Act, 1929, which eame into
operation on November 1st. Pp. 664-
xxxii. Published by Jordan and Sons,
Ltd., London. Price 2s. 6d.

0000

Photoelectiic Cells, Their Properties,
Use and Applications, by N. R. Campbell
and D. Ritchie—A practical book ex-
plaining the theory and use of these cells
and their application to Phototelegraphy,
Television, Photometry, Absorption of
Light, Colour Matching, etc. ~Pp. 209
with frontispiece and 41 diagrams. Pub-
lished by Sir Tsaac Pitman and Sons,
Ltd., London. Price 15s. net.
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LABORATORY TESTS.

A Review of Manufacturers’ Recent Products.

WATES THREE-RANGE PANEL
METER.

This measuring instrument provides a
ready means of - checking the H.T. and
L.T. voltages, also the total anode cur-
rent taken by the set. The three ranges
read respectively 0-150 volts, 0-6 volts,
and 0-30 mA. It is intended that the
meter should be mounted on the panel
together with an eight-socket range
selector Loard supplied with each meter.
By suitably interconnecling the sockets

on this board the warious ranges are
brought iito uwse. Two-pin plugs are
supplied for this purpose. An illus.

trated leaflet explains clearly the correct
method of wiring.

Two specimen meters were sent in for
test, and measurements were made with
these, using standard laboratory instru-
ments to check their accuracy. The
results are tabulated below.

Specimen I showed a maximum error
of 5 per cent., and specimen IT, 9 per cent.

On the 150-volt range the first-
mentioned sample showed a maximum
error of 4.4 per cent. and the second
6 per cent. This ervor appeared at the
50-volt mark, the meters showing greatest
accuracy between 100 volts and 150 volts.

Wates panel-mounting meter and range selector board.

The first specimen had a resistance of
32.5 ohms per volt on the 6-volt range
and 32.8 ohms per volt on the 150-volt

mittedly low, particularly for an H.T.
voltmeter, and the instrument should be
used only for making check readings, and
not left permanently in circuit.

The makers ave the Standard Wet Batl-
tery Co., 184-8, Shaftesbury Avenue,
Loudon, W.C.2, and the price, complete
with accessories, is 13s. 9d.

cco0

«SHAKEPROOF ” LOCK WASHERS.

Special washers provided with ‘teeth
which grip- firmly the locking nut and
{he assembled parts have been in use in

Examples of ** Shakeproof' lock washers
and terminal tags.

the U.S.A. for some time past, and.are
now to be introduced into this country.
Messrs, Barber and Colman, Ltd., Brook-

lands, Manchester,
have acquired the
sole  manufacturing

and selling rights for
Great Britain. Some
early samples of
these devices have
been sent to us for
review. These con-
sist of loclk-washers

' special terminal
tags. It is claimed
that they will with-
stand shock and
vibration and will
not loosen. Those
who have had much
experience with nut
and washer connec-
tions will appreciate the advantages of a
sure and certain contact of this nature.

The locking washers Lave twisted teeth
set at equal intervals around the internal

range. In the case of the other sample
the resistance was 33.3 and 33.6 ohms per edge. When the nut is tightened these
volt respectively. These values are ad- teeth hite into both surfaces hetween
0-30 mA. Range. 0-6 Volt Range.
True Current. . True Voltage. 1
Scale. Scale.
Specimen 1. Specimen II. Specimen I. Specimen 11
5 mA, 5.2 mA. 5.45 mA. 1 volt 10 volt 1.02 volts
10 ,, 105 ,, 10.8 ,, 2 volts 2.0 volts 2.05 ,,
15 . 152 152 . 3 ., 2.08 30 .
20 ., 19.9 . 202 I 390 A
25 . 24.8 . 251 . 5 48 . 180
30 205 30,0 . Bl 572 . 5.86
B 23

-
which it is plaeed and form a positive
locking ‘arrangement which is shake-
proof.

Locking teeth similar to those on the
washers are provided on the inside edges
of the holes in soldering tags. The
samples sent in are for use on 2- and 4-
B.A. stems, but, no doubt, other sizes
are available.

So far we have not been notified of
the prices for these, and interested readers
are.referved to the manufacturers for this
information.

OCcoo

«CLIMAX »* RESISTANCES.

The ** Climax ** potential divider, which
readers may recall was hitherto wound on
a grooved wooden former, thus dividing
the whole into sections of equal resistance,
has recently been re-designed.

Sectionalised winding 1s retained but
the sections are of unequal vresistance
value, having been chosen to give more
convenient voltages at each tap. A
grooved paxolin former is used now in
place of the earlier arrangement. The

nominal value is 20,000 ohms; its
measured resistance was found to be
19,400 ohms. The largest section was 22

per cent. of the total resistance, the other
sections varying from 7 per cent. to 10
per cent. of the whole. The price remains
at 5s.

Climax 20,000-ohm wire-wound potential
divider - and 600-ohm decoupling re-
sistance.

An addition to their range of compo-
nents takes the form of some wire-wound
decoupling resistances. The wire 18
wound in a groove on a former the size
of a halfpenny in diameter and equal to
three in thickness. So far these are sup-
plied in values of 600, 10,000 and 25,000
ohms. A 600-ochm sample was measured
and found to have a resistance of 646
ohms. The price is 2s. in each case. The
makers are the Climax Radio Electric,
T.td., Haverstock Works, Parkhill Road,
Hampstead, London, N.W.3.
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Part XVI.—Resonance in Parallel Circuits.
By S. O. PEARSON, B.Sc., AM.L.E.E.

(Gontinued from page 2.4 of previous -issue.)

kind of ‘tuned circuit, differing in several ways

from the ordinary: series or tuned grid circuit con-
sidered in the two preceding instalments. This is the
parallel type of tuned circuit where the condenser and
coil are connected in parallel with respect to the E.M.F.
applied to the circuit. The condenser is connected across
the coil and the alternating E.M.F. is applied to the ends

CONSIDERATION must now be given to another

(a)

&

Fig. 1.—(a) Ordinary tuned anode circuit of high freguency and
(b)- the equivalent simplified circuit.

of the circuit, that is, across it, and not introduced #1ito
the closed circuit:

The commonest example of the parallel type of circuit
is afforded by the ordinary tuned anode high-frequency
intervalve coupling of a high-frequency amplifier valve,
as indicated in Fig. 1 (a), where L R C is the tuned
circuit. When an alternating voltage is applied between
the grid and filament of the valve, a corresponding volt-
age, several times greater than that applied to the grid,
is set up in the anode or plate circuit, and this drives
an alternating current between +H.T. terminal and the
filament of the valve, the circuit being completed through
the high-tension battery. The part of the circuit between
the anode and filament has a high resistance, being the
internal resistance (so-called impedance) of the valve
itself. Hence the complete anode circuit is electrically
equivalent to the simplified circuit of Fig. 1 (&) where
R, represents the valve resistance and E, the voltage
““ generated ’’ in the anode circuit by the action of the
valve. The D.C. voltage and current due to the H.T.
Ihattery play no direct part and do not affect the proper-
-des of the tuned circuit.

From Fig. 1 (b) it is quitc clear that no E.M.F. is
induced into the closed circuit, but that a voltage is
applied between the ends A B. Under these conditions
the behaviour is entirely different from that of the
series circuit or tuned grid circuit, and so before we can
deal intelligently with a tuned anode circuit and see what
factors make for the highest efficiency, it will be neces-

sary to investigate the general properties of the parallel
circuit.

Simple Parallel Circuit Without Resistance.

Consider a circuit such as that shown in Fig. 2" (a)
where a condenser of capacity C farads is connected
across a coil whose inductance 1s L henrys. An alternat-
ing voltage whose R.M.S. value is E is applied to the
ends A B of the circuit and thus drives a currént through
each branch..

It will simplify matters 4 great deal to assume in the
first place that the coil has no resistance whatever, find
the conditions obtaining at resonance, and then con-
sider the effects of resistance afterwards. It should be
noted that for a parallel circuit the applied voltage is
common to all branches and a separate current flows
through each branch and can be calculated, if the voltage
is known.

So in our imaginary perfect circuit of Fig. 2 (a) the
current through the coil will be II:;_». amperes

where 27fL is the reactance of the coil in ohms, f being

g [TU

HeSso= T b

(a) (b

Fig. 2.—(a) Parallel circuit assumed to possess no resistance,
(b) Vectors showing the phase relationships of the three currents
I J; and X,.

the frequency. This current 1, lags behind the voltage
by a quarter of a cycle. In the same way the current
through the condenser branch will be I,=2:fCxE

B2y
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Wireless Theory Simplified. —

amperes, .where ohms s the reactance of the con-

2r
denser. This current leads the voltage by a quarier of
a cycle. Hence if the line O E in Fig. 2 (b) represents
the voltage applied to the circuit, OI, will give the current
in the coil, lagging by 9o°, and OI, the current in the
condenser branch, leading the voltage by go°.

Now, since I, is a quarter of a cycle ahead of the volt-
age and 1, is-a quarter of a cycle behind, it follows that
the two currents are out of step by just half a cycle—
that is to say, they arc in exact phase opposition.” This
means that whenever the current in the coil is flowing in
the positive direction, say from left to right, the current
in the condenser branch will be negative or from right
to left in the circuit, and vice versa.

These conditions of phase opposition are clearly por-
trayed by the sine waves of Fig. 3, and it is the existence
of this state of affairs that accounts for the peculiar
properties of the circuit. Note that each current is out
of step with respect to the voltage by a quarter of a cycle.
It means that the two currents I, and I, are always flow-
ing in opposite directions
with respect to the external

Wireless
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difference between the currents 1, and I, in the branches,
and since these two are equal at the resonant frequency,
it follows that when a circuit like this, having no resist-
ance, is tuned to complete resonance, it takes no current
whatever from the source of supply, because I, —I,=O.
Yet at the same time a considerable current, whose value
is I, =1,, will be lowing backwards and forwards round
the closed loop L C of Fig. 2 (). It constitutes a true

oscillating current. A
This might at first savour of the impossible. In
practice the condition cannot be fully realised, because
we cannot get a circuit without some resistance, but, as
will be seen later, it is actually possible to arrange a
circuit so that the current supplied to it is only a small
percentage of that oscillating round the closed loop. If
we could get a resistanceless circuit, however, a heavy
oscillating current would be produced as explained, with-
out any current flowing in or out at the ends of the circuit.
It might appear at first sight that we are getting cnergy
from nowhere! But, of course, this is'not the case, and
the explanation of the behaviour of the circuit is fairly
simple. It will be remembered that the average power
taken by a pure inductance

circuit or source of supply,
and so partly neutralise
each other in the external
circuit if they are unequal.
Since the two current
waves are in direct opposi-
tion the resultant current I

and by a condenser was
zero, and therefore once
the oscillating current has
been started, no further
energy will be required to
maintain it. This principle
can be very clearly illus-

taken from the source will
be simply the numerical
difference between I, and
I,. So I=1I, -1, amperes
or I,— I, amperes, accord-
ing to which is the larger.

trated by a simple mecha-
nical analogy: Suppose a
heavy pendulum is sus-
pended in a perfect
vacuum on a suspension
spring absolutely free from
losses. When oncé such a

Fig. 3.—Curves showing that the current I; in the coil is in direct
opposition to current I, in condenser.
with respect to the voltage E.

Conditions for Resonance.

Imagine now that the
frequency of the voltage applied to the circuit is varied
from a very low value to a very high value. The current
I, taken by the coil is inversely proportional to the fre-
quency, whereas the current in the condenser branch- is
directly proportional to the frequency. Hence as the
f