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The famous "Minty"
Mite Condenser and
NEW DRUM DIAL.

IPP The Component that

TE created the keenest
interest at Olympia
Readings appear
through the central
aperture, simplifying
easy tuning ; saves
valuable space. Sup.
;Zed for left or right
hand operation.
eat. N. Cap. Price.
W.201 '0005 11/6
W.202 '0003 11/.
W.203 '0002 10/6

Write for fully illustrated Lists.

WILKINS&WRIGHT LT2

Write for Free Booklet on" All -Electric Radio" to:
E. K. Cole, Ltd., Dept. W, " EKCO " Works, Leigh -on -Sea.

Advt. Telegraph Condenser Co. Ltd.,
Waits Farm Rd., N. Acton, London, W.3. MI 3077
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DUBILIER 
CONDENSERS 

ARE USED IN ALL THE MOST 
SELECTIVE SETS. 

K.C. CONDENSER 
With knob, dial and Without knob, dial 

slow-motion device, or slow - motion 
'.0003 or 12/- device, .0003 2/_ 
4005 - or .0005 

K.C. DRUM CONTROL 
CONDENSERS 

With Drum Control 
and slow-motion de- 

vice, .0003 15/6 
Or .0005 

Triple K.C. each con- 
denser, .0003 38(6 

or .0005 - 

Triple. K.C. Combina- 
tions of .0003 l- 
and .0005 

MIDGET CONDENSER 

A small variable condenser for panel 
mounting, .00005, .000x or 516 

UBILIE 
CONDENSER CO. (1925) L'fD. 

Ducon Works, Victoria Road, 
North Acton, London, W.3. 

BC 275/Ar. 

JANUARY 1ST, 1930. 

170 

THE NEW 

CELEST KINpllo 
LOUDSPEAKER 

plocoN 
ph 

Holds undisputed 

rank as the finest of 

all Loudospeakers 

'Finest loud -speaker have heard 
. . . 

sets 
k I 

entirely new 
standard 

. . . 

worth every penny it 

"Help Your:elf " Annual. 

costs. 

a Nearest approach to the ideal that I haSve 

ere. " 
t ye 

heard." 
"ph 

'Most critical musician could not find fault 
. . 

"Evening 
Chronicle " 

Sets a 
standard. Amazingly true 

reproduction. 

Low frequencies as well as high." 
"Daily Mirror." 

'Renowned for brilliancy and quality . . . 

speech 

and music 
particularly good . a handsome 

instrument." 
"Wireless 

Constructor." 
PERCY HARRIS in 

Designed specifically to 
give the finest possible 

results with any set from 
a Two-Valver to a Power 

Amplifier. Crownedwith 
the Celestion hallmark 
-a beautifully designed 
and hand -polished cab- 
inet. 
In Oak £7 : 15 : 0, 

Mahogany £8 : 5 :0, 
Walnut (to order) 

£9:0;0. 
Other Celestion models 

from £3 : 15 0. 

111 

WRITE FOR AN ABSORBING FREE BOOK ON "SOUND RE-CREATION' 

CELESTI1 N 
The Very Soul of Music 

London Showrooms: Write to: Celestion Ltd., 

106, Victoria Street, S.W.1. Dept. C. Kingston -on -Thames. 

FOREMOST NAME IN SOUND REPRODUCTION 

ildt:ertisementS for " The Wireless World are only accepted (row tams we believe to be thoroughly reliable. 
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N.P.L. CURVE

ASTOUNDING N.P.L. TEST RESULTS
PROVE " HYPERMU " PERFORMANCE 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

At the request
of many inter-
ested users we
are now publish-
ing by the
courtesy of the
N.P.L. one
of the latest
"Hypermu"
N.P.L. voltage
amp lif i cation
curves taken
with the famous
A.C.H.L. indi-
rectly -heated
Cosmos valves.

lf1111:zEsFORMER
-f°1 414 s. Metal 21The 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 circuit

11111"r"

screened and encased in Bakelite, weight 14 ozs. Size 3" X ir x 3".
mu

12, HYDE ST., LONDON, W.C.I.
AI Advertisements for " The Wireless World " are only accepted from firms, we believe to be thoroughly reliable.
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00 ATOR Oh
cV You°re&cannot ilOafford to use any but the best
Condenser in an eliminator circuit. 4's

HELSBY CONDENSERS
are made and guaranteed by a firm with

3o years' experience in condenser making, from
small telephone and radio condensers to Power
Condensers weighing upwards of z tons.

Guaranteed working voltages :-
Type M - - 15o volts D.C.

- - 35o volts D.C.
- - 450 volts D.C.
- - boo volts D.C.

Type 2A
Type 3A

Type 4A
All Helsby Condensers are vacuum dried

and impregnated with a special non -
hygroscopic material which

renders them moisture
proof.

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

BRITISH INSULATED CABLES LTD
PR E5COT LANCS.

Makers of PRE5COT 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 positive
and lasting service. All Truvolts are rated
at 25 watts.

AIIIMMI1101"
AINIM=a10.11

REDUCED PRICES.

[411111i111191111111V4

Type T.5. 500 ohms. 224 m.a. 8/8/6 6 each

T.10 1,000 158
T.20 2,000 112 8/6
T.25 2,500 100 8/
T.30 3,000 91 8/66
T.50 5,000 71 8/6
T.75 7,500 58 8/6
T. I00 10,000 50 8/6
T.200 20,000 25 8/6 ,.

T.250 25,000 32 8/6
T.500 50,000 225 8/6 ,,

Write for our new 68-page Cata-
logue and Audio 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 Steel, 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 55/-.

WATMEL WIRELESS CO., LTD., Imperial Works,
High St., Edgware, Mx.

Telephone Edgware 0323. P 3 T

Mention of " The Wireless IVorld," when writing to advertisers, will ensure prompt attention. 12
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T he FERRANTI
Mulit- Range Test Set.

The instrument has a most handsome
appearance and is of c,convenient 'size,
measuring 6"x 5"x 2", and weighing only

lb. 7, oze. It is a universal testing in-
strumerit of immense 'Value to the man
who wants to ascertaimfacts and eliminate

guess -work

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 it has
many applications. In fact, there is no direct current measurement-current, pressure,
power, or resistance-up to 25 amps.,250 volts, that may not be measured by this
instrument. An even greater and amost unlimited range may be obtained by the
employment of external shunts and resistances.

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.

milliamp
o-ro milliamps
0-50 milliamps
o-roo milliamps
0-50o milliamps
o -r ampere

o-5 amperes
o- to amperes
0-25 amperes
0-75 millivolts
o -loo millivolts
0-50o millivolts

o -x volt
0-5 volts
o-ro volts
0-50 volts
o-roo volts
0-250 volts

PRICE
Without Case and Leads, £7 15 0 : With Case and Leads, £9 5 0

Write for leaget We. 406.

FERRANTI LTD. NOLL INWOOD LANCASHIRE

6 KDKA

opreto

ARE YOU PROUD
OF YOUR NEW SET ?
DO IT JUSTICE
AND FIT THE BEST
POSSIBLE BATTERY

BRITISH
MANUFACTURE

Grosvenor Batteries give continuous
and satisfactory service because they
incorporate a new vitalising element
which is unique to Grosvenor.

66 v. from 7/6
99 v. _11/6

for Multi -Valve
Super Capacity v. 20/-
Sets - - - 32/6

artery

KOKA
CALLING

GROSVENOR BATTERY co., LTD., 2-3, White St-, NIOORGATE, LONDON, 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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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 ;1,2I (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3 -valve S.G.P.
Battery Model-Cash price £13 : rg : C.

For home construction get the Lotus 3 -
valve S.G.P. Battery Model Kit at

: 12 : 6. See and hear it at any wireless
dealer's or write to -day for the Lotus
Sets Catalogue and Hire Purchase terms.

ak7E101S.
ALL ELECTRIC
RECEIVER

Gets the best reception.
Made by the makers of the famous Lotus components in one of the most

modern radio factories in Great Britain.

GARNETT WHITELEY & CO., LTD., Dept. W.W.4,
Lotus Works, Mill Lane, Liverpool.

Causton

/INVEST
IN
A

SQUIRE

QUIRE Cone Speakers are a good
S investment from all points of view.
For a very small expenditure they
will bring you in reproduction that is
only equalled by the most expensive
speakers on the market. We make this
claim with the utmost confidence, be-
cause it has been tested and proved
true. There is a Squire Speaker to
suit every purse and every require-
ment. Ask your dealer to demon-
strate one and prove our claims for
yourself. The 101 is illustrated above.

Fredk. Squire Ltd.,
10, Leswin Place, Stoke Newington, N.16.

Retail Prices.
Price of Cradle
complete with
Cones, Octag-
onal front and
enamelled
back- ens
stand & Gm.

(including
Royalty)

Set of four any
silver chains
3/6 ; Art silk
lampshade
fringe 4/- ; Kit
for making two
cones 7;3,

P. S. T.

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

Converter.
40 WATT !Model 85 WATT Model

13-0-0 19-0-0
Power Supply Units our Speciality.

IF YOU ARE ON D.C. MAINS employ the
above machine for running your ALL
ELECTRIC RECEIVER. The only safe
way to operate receivers from D.C. Mains.
Suitable for well-known makes of Receivers

M -L MAGNETO SYND. Ltd.,
Radio Dept., COVENTRY.

Telephone : 5001.

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention.
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SPECIALLY
SELECTED

for the Twin Station 2

BURTON ANTI -CAPACITY
SWITCH.

Maximum efficiency in minimum
of space. Nickel Plated Finish.

3 Way 6/- 4 way 7/.

HERE IS THE
NEW BURTON
DIFFERENTIA L
CONDENSER.
The best differential
condenser yet made !
More accurate and
easier for tuning, bet-
ter selectivity and less
oscillation.
The price is only 5/ -

BUY

These famous Bur Ton
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 THE
BURTON
NAME

THE BURTON VALVE HOLDER.
Self -locating; means prolonged life for
your valves. Complete with 1 I
fixing screws - - - - I

THE
BURTON REACTION CONDENSER.
Capacity 000r, panel mounting A I
type - - - - -

BURTON
CO/APONEINITS

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

STAN DARDS

THREADS per INCH
and T.C.C.

WITHOUT standardization in scree
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 supplied.

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 Innis is volts D.C., price 15s. od. Double
Type 4,000 mfds Ia volts D.C., price 270. 6d , and the
new Single Type 500 mfds 40 volts D.C., price zos. od.

'''lli11171111111Ing

Advt. Telegraph Condenser Co Ltd., Wales Fa Road N. Acton, Lyndon, W 3. GA
3070

A5 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable.
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PUT

HYDRA
for safety

BETWEEN YOUR
MAINS AND SET

In all
the best

ELI M I NATORS
Find

HYDRA
CONDENSERS

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

Build an eliminator wits,
HYDRA Condensers and
you are putting between
the high voltage of your
mains and your set the
surest safeguard that
science can provids.
HYDRA Condensers are
built to stand up to
higher pressures than
your mains supply-
and every one is tested
before it leaves t he

factory-tested far
beyond its stated
working voltage.

Fit HYDRA for safety.

Fit the

DUBILIER
long -life

BATTERY

Other
Voltages
Available.
!Miller Condenser Co. (r925), Ltd., Ducon Works, Victoria Road, North Acton,

London, W.3.

66 Volts
7,9

BRITISH MADE

and improve
the quality

of your
reception

s LT5
; 7/9

Ask your
dealer for
a copy of

the
Dubili er
Booklet -
" A Bit
about a

Battery."

Clearer 821

BRITKAM
SUPER QUALITY

EBONITE
IN SHEETS, RODS,

AND TUBES.
PANELS cut to any size and thickness.
Matt or polished surface. Guaranteed
against surface leakage.

1

Immediate delivery. -Prices on application.
Trade enquiries invited.

BRITKAM-EBONITE /Britannia Rubber &N(Britannia Co. Ltd./
7, Newgate Street, London, E.C.1.

REMEMBER

Write for price list
of Wireless Mains

Apparatus.

WHEN BUYING

WIRELESS MAINS

COMPONENTS!
If you see PARMEICO
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-rango 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 dc MEE Ltd.,
26, Dover Street,

LEICESTER.
74, New Oxford Street,

LONDON,

THE
BEST
PANELS
-NOW
THE
CHEAP-
EST.

Trelleborg
Ebonite

Works, Lt.l.

'"-rk
Erik', Union Pla:e,

120.000 VOLTS DER s4,
8 1. Pii Wells Streat,

Ma... Ilysw el ...e. ICES London W. I

NE..

Highly Polished 3/16" Black or Wavy, 9/16d. sq. in., 6 x 9, 2/8 ; 7 x 14, 4/6; 7 x : ' - -

7 x 21, 7/- ; 8 x 12, 4/6; 8 x 16, 6/, Highly Polished, 3/16'
Mahogany, 0 Black or Wavy.

Id. eq. in., 6 x 9, 8/8; 7x14, 8/3; 7x18, 8/-; 7 x 21, 9/3; 8x121, 6/.. ; 8 X 16, 8'.

Highly Polished, f' Mahogany, 1d. sq. in., 6x 9, 4/6; 7 X 14, 8/2 ; 7 x 18, 10/6 ; :x21
11/3 ; 8x 12, 8/. ;8X 16, 10/8.

uper me it ua ify

relleborg
GUARANTEED

E.- EBONITE
E2:C

Mention of " The Wireless World;' when writing to advertisers, will ensure prompt attention: Ifs
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LONGER LIFE r,

Patent 271,384.

Lamas .Centre -lapped Coil No. 40
was specified for use in the two -
valve set described in "The Wire-

less World," December 25,

Maximum inductance
assured with Lewcos
Centre Tapped Coils.

Lewcos Centre Tapped Coils ensure at all times the
maximum inductance with the minimum self capacity.

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. 100 to 200, 4/6 each.
Coils No. 250 to 300, 5/3 each.

H.F. CHOKE CURVES
Showing the pevfonuanca tithe Lawns HFCholta

co...payed with othigt malt.mumis
1111111111171311111111111

Pprgr-WATIrinv
WhgthLeAatiLWPriWojr-ritoiw.

ArdWra. AP/AirAVAI
250 SOO 7501000 1230 000 750. 0000 250

WAVE LENGTH METRES

SELF OSCILLATION
WITH AVERAGE CI

REGD.

LEWCQS
LEWCOS

H.F. CHOKE.
The Lewcos
H.F. Choke gives
efficient perform -
once on all wave-
lengths from
2,000 down to

20 metres.
Size 1r 21," X

31" high.
Price 7,V each.

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED,
Church Road, Leyton, London, E.10.

Trade Counter: 7, Playhouse Yard, Golden Lane, E.C.I.

LEWOOS POTENTIOMETER.
Patent No. 740579.

The Lewcos Fixed Potentiometer
gives perfectly smooth reaction
control on all Radio receivers.

Price 4/9 with out Grid Leak.

The Battery without CRACKLED
other will content you. Being devoid of 04Once use a " Pertrix " H.T. flattery and no

the ordinary sal-ammoniac electrolyte,
" Pertrix " possesses these unique qualities:
(a) It cannot develop " crackle."
(b) It cannot lose power when

out of circuit.
(c) It gives-on every test -60%

longer life.

PEKRIX
HTBATTERIES

PERTRIX Ltd., Britannia House, Shaftesbury Avenue, London, W.C.2
Factory-Britannia Works, Redditch, Worcs.

A7 Advertisements for " The Wireless World" are only accepted front firms we believe to be thoroughly reliable.
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THE NEW Cossor Screened 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 noise is eliminated. And
because of the girder -like rigidity of its
elements the NEW Cossor has exceptional
strength, even the hardest blow cannot mar
its remarkable performance. Use the NEW
Cossor Screened Grid in your Receiver-no
other make has Interlocked Construction.

The NEW Cocsor 220 S.G.
(2 volts, -2 amp.) Impedance
200,000. Amplification
Factor 200.
Anode Volts 111216
120-150. Price

Cossor 4- and 6 -volt
Screened Grid Valves are
also obtainable from all
Wireless Dealers.

A. C. Cossor Ltd.; Highbury Grove, i ndon.

Mention of " The Wireless World," when

?he NEW
ossor 1

Screened Grid
Valve

(Q 2;f:4
writing to advertisers, will ensure prompt attention. A8
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SHOULD THE DATE OF THE SHOW
BE CHANGED ?

THE New Year always suggests the opportunity
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

A 9

aware that this year, as in previous years, manufacturers
are in many instances far behind in executing orders
which they have received 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 apparatus to be in full pro-
duction by the autumn, 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 tar 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 obyious cure for the situation,
except by shifting the date of the annual Show.
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An Empire Set Embodying a
Tuned H.F. Stage.

By H. B. DENT.

T0 -DAY the number of short-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 5SW, 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

Fig. 1.-The theoretical circuit values are as follows: C1 and C7, - 0.00015 mid:, C2 and
C3= 0.01 mid., C4 and C0 0.0002 mfd., C7 = 0.0001 mfd., C0= 0.000075 mfd., Cs = 2 mfds.,
C10 = 1 mfd., Ft1= 30,000 ohms, R2. R3 and R6 = 20,000 ohms, R4 = 5 megohms, R6 = Polar

semi -fixed potentiometer, R7 = 200,000 ohms, Rs = 5,000 ohms.

JANUARY ist, 1930.

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,
therefore, only tb 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,
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 valve-re-
garded from this viewpoint
-the amplification af-
forded on 20 metres could
not possibly attain that at
200 metres. For example,
the Mazda 215 S.G. valve
shows a theoretical stage

A I0
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gain of about 150, unneutralised, at zoo 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 irnportance of choosing a valve
with the lowest possible anode -grid capacity, it may be
mentioned that with one having an internal capacity of
0.05 µµf-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. r, 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

A II
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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 -

400,000
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11111
SHORT WAVE

H.F. CHOKE

WAVELENGTH (METRES)

250

Fig. 2.-Irnpedence curve of a typical short-wave H.F. choke
with a shunt capacity of 8

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 Fig. 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 5o 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 the leaky

grid detector should be connected across a portion 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

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 coil 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 20,00o 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
o to go volts approximately. The fixed resistance sets a

JANUARY 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.

NO
G.RsIl5w030.1(L.4

NO 18
GRID COIL

)
(BARE)

REACTION
AERIAL

NQ
NE 84 D.S.C.

RANGE

20-34 METRES

1 --SS METRES

AERIAL GRID CON.

AERIAL

1 TURN

11/2 TURNS

GRID

TURNS

11 TURNS

RANGE
H.F. COIL

REACTION GRID

20-34 METRES 2 TURNS 5 TURNS

31-S6METRES 9 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 left 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: I, 3 : I and
4 : I. 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 :-

Transformer ratio = Valve A.C. resistance
1,/Speaker impedance

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

A 12
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Fig. 5.-Dimensional data of panel and terminal strip. Sizes of holes are as follows: A = 7/16in. dia., B = 3/8in. dia., C 5,16in. dia.,D = 5/32in. dia., E = 1/bin. 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

yB' iv; - -74,"
,--
. 414 .'.1 25,

-7,17771

2 (el- 7-7), J.

/16 SPACING

Id
I 1

---r .0

,-,
II K
t ; 1 N k \

-
'i.,

;AI
.fr.-7k,f ^-,
Ifi6.' \ 1,,- 1 \ N.,...pi

I 1 1.D,01145r tC.-Pit

i
1, III1
\ I 11

il

li 1 i

0
I\, ', , ii

re
k..g.1

i

ol
'

%

1) ,

e .

5 t.;) L _
0-,-..---.

,---,
1112.

1 , , .;
' -- '

,
-

1 11....)

,

i

, (to,

0

.

--..

....

,

I r

,

, ti,.,,-

1 1

/
+_

vie
"AA

e

,

0
11-4,

14

::- rir6S . .... , ,-----
--7-----1`-----T-1

i 1,_.

,
i

.... I......

- -
4..

-- 1 .
I

g.....,...--_,_... ...._

ill
--3?, s

:i:_-_-1.1

L___L_ ,___ _,.-, %

60 - 7.7161

11..gi,,....,
1.1..:: ' -1, VZ-S-V_'÷L,----,,,,,.:-------

ttt 111

--==-----r-,Z41.24)

5/;-,-1 34_-_, t. 3 5/ii: 3%1 y 1 -,- 3%
21 ---....,

Fig. 6.-Disposition of the components on the baseboard.
A 13



6 Wfin3g@go
WOTild,

JANUARY 1st, 1930.

r 1

+LT.
L.S. -H.T.

eto+H.T. EARTH AERIAL

7 8 11

19

13

18

18

19 20

23

24

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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MECH. 7

LIST OF
2 Variable condensers, 0.00015 mfd., with vernier and dial (Polar Q.J.).
1 Reaction condenser, 0.000075 mfd., with vernier (Polar Capron).
2 Fixed condensers, 0.0002 mfd. (T.C.C.).
1 Fixed condensers, 0.0001 mfd. (T.C.C.).
1 Fixed condensers, 1 mg., 400 volt D.C. Test (T.C.C.).
I Fixed condensers, 2 mfd., 400 volt D.C. Test (T.C.C.).
2 Fixed condensers, 0.01 mfd. mica (Dubilier B. 775).
2 H.F. chokes (Wearite II.F.0.).
1 Decoupling resistance, 600 ohms. (Wearily).
2 Anode resistances, 20,000 ohms, and holders (R.I.).
1 Anode resistances, 5,000 ohms, and holders (R.I.),
1 Fixed potentiometer (Polar).
1 Power potentiometer, 30,000 ohms {Varlet').
1 Valve holder (Aermonic " D.")
I Valve holder (Aermonic " H.")
1 Valve holder (Whiteline Pentode).
I L.P. transformer, 3-1 (Telsen Radiogrand).
1 Output transformer (Pye 6571P.).

PARTS.

1 Variable resistance: 0-200,000 ohms (Electrad Royalty "J."
Rotheintel).

1 Grid leak, 5 megohms (Ediswan).
1 Holder for above (Wearite).
1 On -off switch (Pioneer).
1 Aluminium screening box (Bowyer Lowe).
4 Coil formers (Colvern Standard 6 -Pin).
2 6 -Pin bases with terminals for above (Colvern).
1 9 -Volt Grid bias battery (Siemens);
1 Pair Geld bias clips for above (Bulgin).
I Grid cell, 0.9 volts (Siemens).
8 Terminals (Burton).
I Ebonite panel, 21 x7 x 31 16in.
1 Ebonite terminal strip, 21 x ri x5116 in.
1 Baseboard, 21 x9 x in.
2 Wander plugs (Clix).
2 Dial indicators (Bulgin).

Quantity No. 18 S.W.G. tinned copper wire, Systoflex, screws, etc.
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
the designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components
should be used in preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his
discretion as to the choice of components, provided they are of equal quality to those listed and that he takes into consideration in the

dimensions and layout of the set any variations in the size of alternative components he may use.

front section to the side pieces, and the base piece.
Four screws tin. 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 tin., 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 Zin. x
Sin., 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, 2iin. long, gin. wide, and Sin. in thickness, will

A 15

and a panel 2iin. x 7in. x -120-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 baseboard immediately
below it
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Fig. 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 fin.,
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 io turns of No. 18

JANUARY 1st, 193o.

S.W.G. tinned copper wire are used for the H.F. coil.
The aerial -grid coil for this range has II turns of the
same gauge wire. Each turn is spaced -Ain. from its
neighbour. The aerial winding consists of i2 turns in
this case. It is hoped that shortly details of the coils
required to extend the usefulness of the set to about 15o
metres 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 condenser 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 coils.

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.I2, 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, E.C.4.

BOOKS RECEIVED.

Photograms 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
Iliffe 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. I), by A. W.

Kramer, A.M.A. I.E.E.-A simple treatise on the part played by
the electron in ordinary electrical phenomena, including its
action in diode and -triode valves. Pp. 274+xiii with 130
diagrams and illustrations. Published by Technical Publishing
Company, Chicago, U.S.A. Price $2 net.
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IRCUIT LOSSES

Sources of Incidental Dielectric Loss.
By A. L. M. SOWERBY, M.Sc.

THERE 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 formuhe
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.

1 Experimental 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 formulae,
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 Compared.
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
material, 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 formulae 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 55o. 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 25o to 50o metres, which makes for easier re-
ceiver design 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 25o to 55o metres. The winding
was go turns of 3o 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. 3o gauge.

Measurement of the dynamic resistance of a tuned cir-

LITZ_
_SOLID_WIRE

Fig. 4.-Dynamic resistance of tuned circuit with valve and valve -
holder in parallel,
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cult incorporating, besides the coil, the multi -pin base
for which it was designed, and with an H.6ro 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.

Wavelength.
(Metres.)

225
250
300
350
400
500
600

Dynamic Resistance.
(Megohms.)

Copper Losses Only.

0.543
0.461
0.352
0.270
0.228
0.102
0.122

Complete Tuned
Circuit as Described.

0.0225
0.0308
0.0436
0.0485
0.0502
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 multi -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 3M. 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
necessarily 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.
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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 frodi the borderline between the two extremes.

Ij

Where there.is but one tuned circuit in the receiver the
replacement of a Litz coil by a competently designed
coil of solid wire would probably not be very noticeable.
Since, however, the slight, but appreciable, gain that
can be had from using Litz is cumulative 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 oh
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

THE 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 Messrs.
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
general.

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
A 21

Long Distances.
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.

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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Events of the Week in Brief Review.
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.

0000
WIRELESS AT SCHOOLBOYS'

EXHIBITION.
Electric 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 a.m. 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.
0000

BRITISH RADIO PUBLICITY IN
FRANCE.

A. number of British firms are now
securing broadcast publicity via the
French stations. Radio Paris devotes
" hours " to Decca, Pathe, and Vocation

records, and also provides programmes
sponsored by the Revelation Suitcase Com-
pany and other British conoerns. Radio
Toulouse is a mouthpiece for Kolster
Brandes, Ltd. 0000

MUSIC AT BREAKFAST.
A correspondent draws attention to the

morning broadcasts 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.0000

SURREY'S LOUD SPEAKERS.
Surrey County Council are seeking the

views of local authorities as to whether
steps should be taken to reduce public
annoyance caused by loud speakers.0000

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 9th at the Imperial College of
Science, Imperial Institute Road, South
Kensington. The valve demonstrations
will include automatic grid making and
technical displays designed to show the
comparative power outputs of valves.
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NEARLY ANOTHER MILLION.
Receivino.'s licences issued up to

November 30th last numbered 2,914,521.0000
WIRELESS AT THE B.I.F.

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 ls. id.
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. 0000

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-wireless. It appeals to

FLYING LESSONS BY WIRELESS. -A general view of the recently erected aerial tuition tower at Heston aerodrome. From his
vantage point above the transmitter room the instructor can observe the evolutions of his pupils and give advice when it is

most needed.
A 24
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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 owner 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 guinea. He was
accompanied by his barefooted child ! "

Well, what are we going to do about
it 0000

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 So'cietatea de Difuziune
Radiotelefonica din Romania. The power
is 12 kW. and the wavelength 394 metres.
We apologise for the mistake.

0000
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 1st.

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.

0000
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
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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 Society.-.4t the
Wesleyan Institute, High Road, Ilford.
Lecture by a representative of the 'Igranic
Electric Co., Ltd.

Goklers Green and Hendon Radio Society.
-At 8.15 p.m. At the Club House, Willi -
field Way. Lecture: "The Latest in
Radio," by Mr. Percy W. Harris.

MONDAY, JANUARY 8th.
Newcastle-upon-Tyne Radio Society.-At

7.30 p.m. At Armstrong College. Lec-
ture: " The Evolution of the Receiver,"
by Mr. J. G. Ogg.

TUESDAY, JANUARY 7th.
Physical and Optical Societies' Exhibition

(and 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 Street, Lon-
don, W. Lecture: "Photograhic Prob-
lems of Picture Telegraphy," by Mr.
W. S. Newton, B.Sc. (Hons.).

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

iq

room 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
voiee 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

Call -book is now published and can be
obtained from Mr. F. T. Carter, Flat A,
Gleneagle Mansions, Streatham, price
4s. 6d. post free.

The lists of amateur 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 from
readers who ask if a complete list is
obtainable.

0 0 0 0
Experiments on 170 Metres.

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 on transmissions received on this
wavelength.

0000
New Call -signs and Changes of Address.
0 610 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.

C 65141 North Middlesex Radio Society (PortalLe).
Hon. Sec., E. H. Laister, " Windflowers,'
'Church Hill, Winchrnore Hill, N.21
(Change of address.)



WATighoo
oEDIlc1

JANUARY 1st, 193o.

An ACcount of the Shortzwave Achievements of the Bell Telephone Laboratories.
By M. RAY.

T a meeting of the Wireless Section of the Institu-
tion of Electrical Engineers in March, 1926, a
paper was read by Mr. Shaughnessy describing

the remarkable achievement of the General Post Office-
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 hi
transmitting 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. °

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

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-

. 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 5ooft. long.

These had to be arranged in a line in order that they
might not interfere with one another. The total area of
land covered is 800 acres. The aerials are supported on
steel towers i8oft. 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 i,3ooft., 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

A part of the line of towers supporting the transmitting aerials at Lawrenceville.
A 27
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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 15o 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 relation 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. I situated side by side in
a line.

A general 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-
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
parallel, in the last stage.

The construction of the
oscillator is apparently
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 geed 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 mt, 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 receiving 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

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 40o acres. An aerial
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

A 28
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The receiving aerial at Netcolta.

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

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 frequetit.)

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 -

Messrs. Wingrove and Rogers, Ltd.,
Arundel Chambers, 188-9, Strand, Lon-
don, W.C.2.-Illustrated folder of
" Polar " condensers and components.

o o 0

" 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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ments in design that are likely to ac' ue 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

One end of a short-wave receiving aerial erected
Telephone Laboratories.

by the Bell

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.

CATALOGUES RECEIVED.

Fuller Accumulator Company (1926)
Ltd., Woodland Works, Chadwell Heath,
Essex. -12 -page illustrated booklet on the
care and maintenance of Fuller accumu-
lators.

Carrington Manufacturing Co., Ltd.,
Cameo .Works, Sanderstead Road, South
Croydon. - Descriptive leaflet of
" Canica " " Paxflat " cabinet for the
" 1930 Cossor Melody Maker."

0 o

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. 0. PEARSON, B.Sc., A.M.I.E.E.

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

HERE 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.

fn these days when some valves are capable of giving
an actual high -frequency amplification of the order of
zoo 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 frel
quency removed by a few kilocycles per
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
selectivity, but as we are studying the
general theory of a single tuned circuit at
the moment, such refinements must be
left for subsequent consideration.

The selectivity of a tuned circuit is not
very easily expressed as a numerical
quantity on account of the peculiar shape
of the resonance curve. There are two
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 -

Fig. 1.-Simple series tuned
circuit. If a voltage E is in-
duced into the closed circuit
L R C the voltage Ec is built up
across it at the resonant

E
fre-

quency. T, is the voltage mag-
nification m of the tuned circuitI kff;and is equal to Ft
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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 9 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 9 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
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
how it could be used for practical calcu-
lations. This he called the " selectivity
number " of the circuit. It is defined as
the ratio of the resonant frequency to the
change in frequency necessary to reduce
the voltage across the circuit to a value
of io per cent. of the maximum value.
The way in which this selectivity number
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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Wireless Theory Simplified.-
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 without 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 covered
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 selec-
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 series -
tuned circuit such as that
shown in Fig. r, where the
inductance is 2532 micro-
henrys and the capacity
0.00025 microfarad, for
resistance values of ro
ohms, 5o ohms, zoo ohms
and 500 ohms respec-
tively, as indicated on the
curves.

These resonance curves
show very clearly that re-
ducing the resistance of the
circuit has the effect of
narrowing down the peak
of the resonance curve
and so increasing the
degree of selectivity. Since
the curves have been
plotted to scale, we can read off directly the frequency
at which the voltage, across the circuit is io 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 5o 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

15.7
When the circuit resistance is increased four -fold to

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

0the selectivity number is , =3.18. This is just one -
o
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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 selectivity number
is inversely 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 selectivity vary 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 is,

voltage across the circuit is E, = I x 27fL, where I=

at the frequency of resonance, E being the voltage
applied to the circuit. Hence -E,=E x

274I.,
volts, and

z7fLso the voltage magnification of the circuit is m - -
R

at the frequency of resonance. But we already know
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Fig. 2.-Voltage resonance curves for a series tuned circuit
showing how the resistance affects the selectivity. Coil induc-
tance 2532 microhenrys, capacity 0.00025 mfd. Resistance values

as indicated on the curves.
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200
=12.72.

that f = _ or zrf =
271- VLC

I and therefore the

Voltage magnification given
by the circuit when tuned
to resonance is

1 if,

and the selectivity number
is proportional to this
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 ,u1 -I and C = o.00025 mfd. for a
resistance value of 5o ohms the voltage step-up is

"I= V 2532
=63.6 times. The selectivity number for

5o 0.00025
this circuit was found to be 12.72, which is exactly one,
fifth of the voltage magnification.

Similarly for the zoo -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 foi

it.7

5R C
Conditions for Maximum Selectivity.

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-

any tuned circuit by
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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.
3(a), it is actually shunted by
a high resistance " load,"
and the simplified circuit is
shown at (b) in Fig. 3,
where r is the effective resis-
tance in parallel with the
condenser of the tuned cir-
cuit and R1 is the actual
high - frequency resistance
of the closed circuit itself.
Now since the external re-
sistance r has a high value,
the current in it will be very
small compared with the
current .I in the coil L, and
so we can still take the cur-
rent as being of equal value
all the way round the
closed circuit without intro-
ducing any appreciable error.

The power loss in the closed circuit is PR, watts

and that in the external resistance r is E, watts, where E,

is the voltage across the circuit at resonance, being equal

to I x Xe, where X,--= Hence the power expended

X',in the external shunt resistance r is
I2X2,

x
r r

watts ; and so a high resistance in parallel with the tuned
circuit is equivalent to an extra series resistance of
X2'

ohms within the closed circuit itself.
r

27r1C

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

R = R1 +
X2

ohms,r
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
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the effective resistance of the circuit itself with the valve
disconnected is 5o ohms. The voltage magnification

obtained wouldbe trt=----RI
C-V

-r--=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 i megohm or 106 ohms. This is
equivalent to increasing the series resistance of the cir-

cuit by
X2
Zoe ohms. The resonant frequency is 200 kilo-

cycles per second, and therefore the condenser reactance

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

ance r in the tuned circuit itself.

X6 is 3182 ohms. Hence the extra resistance imparted
to the circuit by the valve and its grid leak is

X2,=31822=
ro ohms.

106

So the total effective resistance of the tuned circuit is
increased from 50 ohms to 6o 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.)

0000

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 Corrispondent.
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 disturbing 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.

0000
Watch 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.

0000
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 microphone
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.
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A Bumper Broadcast Year.
It is doubtful whether any year can

eclipse 1929 for the impoftance and
variety of its broadcast events. On the
constructional 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 Progress.

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
enough. It includes the Prince Of Wales,

TELEVISION IN AMERICA. Regular
television programmes are now broadcast
by W2XCR, New Jersey, using the Jenkins
apparatus. The photograph shows the
interior of a Jenkins receiver. Note therotating drum with its vertical scanning

holes and neon lamp.

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

0000
Can Savoy Hill Maintain the Standard?

Radio drama discovered a new tech-
nique in " Squirrel's Cage," which fully
deserved its repeat performance, while
the Talks Department amply justified its
existence by the introdu4ion of the
" Points of View " series.

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 !

0000
Old Bore's Wireless Almanac for 1930.
January.-Old Bore sees a million listeners

resolving not to listen again until
B.B.C. improves programmes.

February.-Unhappy million resume
listening to see if programmes have
improved.

March.-Still listening.
April.-Coming to a decision.
May.-Dissatisfied ; another million

switch off.
June.-B.B.C. loses patience and closes

down. Public outcry.
July.-A nation starving for entertain-

ment.
August.-Cabinet meeting discusses plans

for emergency programmes.
September.-llugby, Northolt and Wick

- 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 programmes are improved.

0003
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.
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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 new 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 new 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 vitas 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 one. 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 autumn. 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.xi.29) and "Receiving Sets
of To -day" (20.xi.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 Mr. 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 I.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 highest 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.F. stages of a
superhet.

Since Easter the writer has experimented with superhets in
which carefully tuned bandpass filters and I.F. 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 usual
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-
lator 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 -variable 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
if badly designed. If due precautions 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 letter on a stupendous subject.

One reason why the superheterodyne is not 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.,
S.S. 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 and £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
and space are valuable. 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 how 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 wireless- trade, as the Germans
particularly are alive to the possibilities of the British market
and appear to be flooding us with their goods to the great
detriment, of the wireless trade throughout this country, to
say nothing of various other trades.

Can nothing be done to remedy this sad state of affairs?
Herts. ' F. NICHOLS.

PICTURE TRANSMISSIONS.
Sir,-The discontinuance of these transmissions by the

must have come as a disappointment to many like myself 'who
had purchased or constructed the" necessary apparatus.

The B.B.C. may retort that there are still 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 were 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 bother his head about it,
and true television will be further off than ever.

Cheadle, Cheshire WALTER ADDEY.

TRACKING H.F. RESISTANCE.
)Sir,-In studying the subject of H.F. resistance in sonic of

your back numbers recently, I was much impressed by the
articles by A. Le M. Sowerby,- M.Sc., in The Wireless World
for December 19th and 26th, 1928.
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In these- definite measurements were given fur 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 effected in my " Empire
Broadcast Receiver" (Wireless World, June 29th, 1927).

The detector valve h appeared to correspond with the
description of valve hold` A " in the article referred to:

The valve sockets were cut out of the bakelite moulded
centre -piece, there being still sufficient length to make them
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 valve 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 microphenic 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 Mallett, your correspondent,  whose

letter appeared in'your issue of November 27th, overlooks the
fact that Dr. Lee De Forest has not, evidently, seen the state
of television in England. -His remarks, presumably, are based

.upon the American results. The shadowgraphs of Jenkins bear
no resemblance to true television such as is now being 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 The Wireless World, to read the time on a watch.,

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

Without 1n any.Way detracting from 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 52 hours each week, and the results have
been so satisfactory that this time is now to be increased by a
further 22 -hour period per week.

Added to this, comes the autkentic news that a minimum
of a thousand Baird " Televieor " receivers are now in course of
manufacture, and will be available very early in the New Year.
Many -more can then judge this science for themselves instead
of coming to conclusions as a result of hearsay.

As one who has been privileged to witness 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
need of praise to that of Sir Ambrose Fleming.

Mill Hill, London, N.W.7.
H. J. BARTON CHAPPLE.
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A Review of Manufacturers' Recent Products.

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 red 'd 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 45s. 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.

o 0 0 0

"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 5s. only. It
is made of hard drawn copper tube, re-

inforced to prevent buckling, and pro-
vided with an iron -shod tip to facilitate
driving into hard soil. 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.

hollow centre. Percolation into the sur-
rounding soil takes place and thus a good
earth 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 : one
ts a double -compartment container in-
tended primarily for " The Wireless
World Kit Set," while the other has four
compartments, and its dimensions are
suitable for housing ,the " Kilo-Mag
Four," " 1930 Everyman Four," or " Re -

Eaton metal cabinet, with two screened
compartments.

cord III." 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 between the cover and the corre-
sponding edges of the base projections at
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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 in
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.

0000
I.D.S. REJECTOR.

"Those unfavourably situated with re-
spect to. a Regional Station need not
despair, as a rejector should help to over-
come any difficulty they may have in
receiving alternative transmissions. In
fact, the I.D.S. " Regional Station
Eliminator " has been introduced to
cope with such cases. It consists ..of two
coils, wound concentrically on 'a former ;

For unselective sets-the I.D.S. Rejector.

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

A -practical test was made on a rather
unselective receiver, on which 2L0
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 367 metres only ;
transmissions above and below these
limits being received free from inter-
ference from the Regional Station.

The rejector is built into a moulded
case 3M. in diameter and 42in. high, with
two terminals on the side for attachment
of aerial lead and connection to set
respectively. The rejector tuning con-
trol is mounted on the top.

The price of this useful accessory is
10s. 6d., and the makers are The I.D.S.,
Ltd., 4, Golden Square, Piccadilly
Circus, London, WA.
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The Service is subject to the rules of
the Department, which are printed
below; these must be strictly enforced

in the interest of readers themselves.
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A selection of queries of general
interest is dealt with below, in some
cases at greater length than would be

possible in a letter.

"The Wireless..World" Supplies a Free Service of Technical Information.

Increasing Selectivity and Range.
With regard to the addition of q tuned

aerial circuit to the New Kilo-Mag
Four, will you please say if this
would have any noticeable- 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.

(Referring to previous correspondence)
. . .. Many thanks for your reply to
my last letter; the tendency towards
instability 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 filament
terminals of the detector valve, as
recommended by you. There has
been also a general improvement in
sensitivity, as you suggested would
be probable, but your fears that re-
action feed -back might be insufficient_
over the whole medium ivaveband
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 is 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. 0.

It is suggested that you should replace
the fixed anode by-pass capacity by an
inexpensive semi -variable condenser, per-
haps of the compression type, with a
maximum capacity of 0.0003 mfd. 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 C. and R.C.
are interdependent : as the value of the

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 deal with

a single specific point) can be answered.. Letters
must be concisely worded and headed " Infor-
mation Department."

(2.) Queries must be written on one side of
the paper, and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

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

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

(5.) Designs for components such as L.P.
chokes, power transformers, etc., cannot be
supplied.

(6.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sets described in " The Wireless
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 recent reply to

" V. TV. P." on the subject of using a
house -lighting plant fdr charging an
L.T. accumulator, as -I- myself have
been thinking of using- 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

What value of resistance
should be inserted to reduce current
to 3 amps? G. A.

A 6 -volt battery can certainly be
charged quite satisfactorily from four of
the comparatively 4arge cells used for
house lighting, and, as regulating cells are
often overcharged through lack of use, it
is all to the good that they should be
worked.

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" Zit
Set (which I am about to build) may
be neutralised 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 order 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 hate 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 conditions.



Back to the Neutralised Triode ?
zllthough 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-
f ul consideration of recent articles
and receiver designs published in
your journal has led me tto form the
opinion that in 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 S.C., valves.

Thanks to modern developments
_ such as decoupling and to a fuller use

of screening. than 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 valves costing leis
them 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 a 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 pormally does not
require neutralising condensers or the
comparatively expensive coil necessary
for constructing a superlatively good
H.F. amplifier for three -electrode valves.

Wbgh@O
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It 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 the 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 S.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 volts at 30 mA., while the voltage
of the third supply is varied by an
external control knob. Will you
please tell me how this should be con-
nected to the " Record III"?

S. 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

r
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Fig. 2.-An amplification of more than 1,000 times can be attained with two
neutralised H.F. stages and three -electrode valves.
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constructed exactly as described, with a
potentiometer for regulating screening
grid voltage; it may lae 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 " ter-
minal of the eliminator. If this modifica-
tion is introduced, a-decoupling resistance
must be inserted in the screening grid
circuit in place of the fixed element of
the existing potentiometer.

0 0 0 0

The Southern Railway Again.
On several occasions I have tried my

Everyman Portable" receiver in a
train, but leave 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?

II. D.
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 !

t.

FOREIGN BROADCAST GUIDE.

WARSAW
(Poland).

Geographical position : 52° 14' N. 21° 7' E.
Approximate air line from London : 900

miles.

Wavelength: 1,411 m. Kilocycles :
212.5. Power: 8 kW.

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

Standard Daily Transmissions.
09.15 Sundays Sacred Service from Posen

Cathedral; 10.58 Fanfare from
Cracow ; 18.58 daily Time signal (q.v.);
18.20 Tuesdays relay of performance
from Kattowitz or Posen Opera Houses ;
19.15 main evening programme ; 22.00
Fridays relays of foreign stations;
dance music Sundays, Mondays,
Wednesdays and Saturdays.

Man and Woman announcers. Call
(phonetic) Hallo! Hallo! Polskie
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
(. - -).

Time signal: At 638 p.m. G.M.T. one
long hoot, seven dashes, followed by:

- the last dot indicating the
full hour 7 p.m. G.M.T.

Frequently closes down with the Polish
National Anthem (D ombrovs ki
Mazurka).
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PRICES :
Paper Covers

5/-
Cloth Boards

7/6
Postage 6D'

extra.

THE ANNUAL REVIEW FOR 1930 OF THE
WORLD'S PICTORIAL PHOTOGRAPHIC WORK

Edited by F. J. MORTIMER, F.R.P.S.
Editor of "The Amateur Photographer and Cinematographer."

This year's edition of " PHOTOGRAMS
OF THE YEAR " is now on sale, and lovers
of pictures made by the camera will
give it a warm welcome.

" PHOTOGRAMS " contains reproductions
of the most striking and representative
pictures from the principal photo-
graphic exhibitions of the year, selected
from the work of the leading pictorial
photographers of the world.

A literary section provides reports
of photographic progress at home
and overseas, and a useful Directory
of British Photographic Societies is
included.

For keen photographers the annual
volume of " PHOTOGRAMS " is an in-
spiration ; for those to whom camera
pictures appeal it is a book which gives
lasting pleasure.

From all leading booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4.

Q,74.arzaymcJsy.arizararn-rnzar-aa
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AChtiMWOild
cullotor Boating Journal

Covers Every Aspect
of Yachting and Motor Boating

FOUNDFD 1894

Chtt1WW0fld
M<Inota Boatifg jounat

. . J929 m. suac,c

All who are interested
in power -craft, whether
cruisers, speed -boats or
outboards, will enjoy
reading "THE YACHTING
WORLD and MOTOR
BOATING JOURNAL.'

It is a well -produced
and attractive paper deal-
ing with yachts and boats
of all types and tonnages
on sea and inland waters.

Racing, cruising, deep-
sea sailing, practical
seamanship and the
construction of small
craft are among the chief
subjects of interest.

SUBSCRIPTIONS Home and Canada, £i . Io . 4, other
countries abroad £r . 12 . 6, per annum, post free.

Every Friday 6'
ILIFFE & SONS LTD., Dorset
House, Tudor Street, London, E.C.4.

WiGOAKVAPINMWOMPIPIXWMAYMIIAZZZI

DICTIONARY
of WIRELESS

TECI- NICAL TERMS
Compiled by S. 0. PEARSON, B.Sc., A.M.I.E.E.,

and issued in conjunction with
" THE WIRELESS WORLD."

it.........or...........................*.................011
HIS volume contains defini-

i
tions of terms and expressions
commonly used in wireless

i telephony and telegraphy and is I
I intended to serve as a guide to all i
i those interested in wireless who f
I come across, from time to time,

1unfarnilar words in their reading.
In such cases the DICTIONARY i

( OF WIRELESS TECHNICAL 1
1 TERMS proves of very great use i
i and value. It is well illustrated, i
i and cross-referenced to enable the )
I required information to be rapidly I
i obtained.

PRICE 2/- NET i
1

)
By Post 2/2

I

From leading Booksellers or direct from the Publishers:
ILIFFE & SONS LTD., Dorset House, Tudor Street,

London, E.C.4.
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Mention of " The Wireless World," when writing to advertisers, wilt ensure prompt attention. A4.0



JANUARY 1ST, 1930. THE WIRELESS WORLD ADVERTISEMENTS. T

MISCELLANEOUS ADVERTISEMENTS.
NOTICES.

TEE CHARGE FOR ADVERTISEMENTS in these
columns is :

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

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

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

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

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

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

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

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

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

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

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

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

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

The time allowed for decision is three days, counting
from receipt of goods,- after which period, if buyer
decides not to retain 'goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £ro, a deposit fee of IF is charged ; on
transactions over £ro and under £5o, 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 should be made payable to Iliffe & Sons
Limited.
THE SALE OF HOME -CONSTRUCTED UNLICENSED

APPARATUS.
A Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to dispose of a home -constructed
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
each one by Post.

ALL WIRELESS
WORLD COILS

Z930 EVERYMAN FOUR 47/3 set
KIT SET, Coils with Switches 45/- set
NEW KILOMAG. 45/- set
RECORD III 45,/- set
FOREIGN LISTENERS 4 B.B.C. 30/- sat

5XX 37/6 set
METAL CABINETS 38/6 to 46/3
sr DRUM DIALS with Escutcheons . 5/6
WAVE TRAP; Litz Wire 10/5 eati

ireiessCo,
2, 3, & 4, Athalstana Mews,

Stroud Green Road, N.4.
Archway 2695

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 received in strict confidence
to Box 4274

c/o " The Wireless World,"
Dorset House, Tudor Street, London, E.C.4.

/OM

ORDER YOUR CABINET
NOW

(Delivery from stock)
"The Wireless World"

A. C. Kit Set
Metal Cabinet and BaseComplete £2 1.5 a

1930 EVERYMAN FOUR
METAL CABINETS

46/6 each
(or without woodwork 351- each).

KILO-MAS & RECORD THREE METAL CABINETS.
35/- each, or with woodwork 46/6 each.
Kit -Set 27/6 and 38/6 each respectively.

Finished crystalline Brown, Black or Blue,
Tradeenquiries invited.-Samuel Eaton & Sons(Manu-
facturers of Lighting Goods),66/72,Barr St. Birmingham

A41 Advertisements for " The Wireless World" are only accepted from

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

Doctors.-Read advertisement under Miscellaneous.
[0264

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

well, London. L0274

RECEIVERS for Sale.-Portable 5 -valve, suit case
type, complete, as new, perfect; £9117/6.-N.

Taylor, 57, Studley Rd., Stockwell, London, 10323

E.C. 7 -valve Supersonic Portable Receiver, corn.Gpieta

with valves, L.T. battery, and H.T. unit
(AC.), as new; reasonable offer accepted,T. Bridger
and Song High St., Slough. ' [7710

MARCONIPHONE 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

GREAT Opportunity.-Having many requests for
famous Royal Ale Force 3 -valve receivers, we have

now -procured limited number; these 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.

GUARANTEED and Absolutely New McMichael
Supersonic Kits, including mahogany cabinet,

book instructions, blue prints; clearance price only
£3; these sets can get the whole world; without cabi-
net, price £2.
T. B. HUMPHREYS and Co., 23, College Hill, Can-

non -St., London, -E.C.4. [7718

SPLENDID Western Electrie, Super Heterodyne 7 -
valve Wireless Set including frame 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

WIRELESS Portable Sets, with 5 Cossor new pro-
cess valves, for 9 guineasHess 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 Seven, in black
leatherette case, additional accumulator, and 1

pair of phones, perfect condition; cost X6-0; what
offers ?-R. Lewis, 14, St. James's Place, S.W. 1. [7730

McMICHAEL Suit Case, cost £31, just overhauled,
new valves; accept 10 guineas; perfect.-Gardener,

53, Alexandra Rd., Wimbledon. [7731

AComplete Kit, including valves, not batteries, for
1929 Chummy Four, cameo case, aerial wound,

offers over £9/10 wanted; also 2 Marconi S.610s, 35/-;
Westinghouse H.T.3, 15 / -; 2 Mullard Orgola coils,
12/6; all new and in perfect condition.-Box 4289.
c/o The Wireless World. [7732

VERY Slightly Shop Soiled but Carrying Makers'
Guarantees: -3 -valve receiver, £414; 2 -valve re-

ceiver, £313; royalties paid; 7- days' approval against
cash.-Bostock and Stonnill, 1, Westbourne Terrace,
S.E.23. [7733

S1MMONDS BROS.-Receivers constructed 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. [5882

WE Offer Yon the Following Inducements to. Pur-
chase Your New Receiver or. Other Apparatus -

from us.

FIRSTLY.-Unbiassed advice. The Principal of the
firm has twenty 'years' professicrial wireless ex-

Perience, having been at Government Experimental
Stations in 1910. Ile has-been Manager for the Ster-
ling Telephone Co.; radio expert to the G.E.O., and
Chairman of the Technical Committee of the National
Association of Radio Manufacturers. His advice has
saved our clients many thousands of pounds, for, as
everybody knows, there is no hobby on which more
money is wasted on useless apparatus by the uninitiated.
SECONDLY.-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.
TF You are in Doubt as to the Make of Receiver or
-1 other Apparaths you should Purchase, 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.
SCIENTIFIC DEVELOPMENT Co., 51, Fishergate,

Preston. Tel.: 1364. 0226
firms we believe to be thoroughly reliable.
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ACCUMULATOR HIRE.
DON'T Buy Accumulators or Dry Batteries, join our

C.A.V. low- and high-tension accumulator hire
service, the largest and best in London; better and
cheaper reception -with no trouble; regular deliveries
within 12 miles of Charing Cross; no deposit, payment
on delivery or by subscription; over 10,000 satisfied
users; explanatory folder post free; 'phone or write
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). -9S, Cherry Orchard Rd., Croy-

don. [6374

BATTERIES.
WET H.T. Replacements-Sacs (capped or un-

capped), highest grade, No. 1, 10d. per dos.; No.
2, 1/9 per doz.-See below.

ZINCS.-Best quality (wired), No. 1, 8d. per doz.:
No. 2, 9d. per doz.; orders valued 5/. carriage

paid, ,otherwise 6d. for postage.-British Battery Co.,
Clarendon Rd., Watford, Herts. [0258

PENTODE Users-Write for details of new size self -
charging wet battery; 211,000 milliamps, 6d. per

volt; illustrated catalogue giving data, post free.-U.
Taylor, 57, Studley Rd., Stockwell, London. [0273

WET H.T. Batteries.-Parts per dozen, jars, No. 1,
21Ax11/2 square, 1/3; No. 2, 1/6; sines, No. 1,

10d.; No. 2 lid.; sacs, No. 1, 112 dozen; No. 2,
1/9; terminals, 8d., 10d.; dozen cells (18 volts), tom-
plete with bands and electrolyte, No. 1, 4/1; No. 2,
5/-; post 9d.; high efficiency, long -life, 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.
VORTEXION 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 2814.

[0319
ATLAS Eliminators, D.C. 51/17/6, A.O. 53/17/6;

Nester trickle chargers, 29(6. 'Phone: Gerrard
6268 for demonstration.-Greatreg and Co., 184, Regent
St., London. [6451

TANTALUM and Lionium for A.O. Rectifiers; make
up your own inexpensive chargers; blue prints

for H.T. and L.T., 1/- each; Lionium electrodes fitted
with terminals, 2-3 . amps. and 5-8 amps.-Blackwell's
Metallurgical Works, Ltd., Spoke Rd. Works, Gersten,
Liverpool. 'Phone: Garston 980 (2 lines). [6282
PxiLiPsoN's Safety High Tension Battery Elimi-

nators.
I - Down and the Balance in Easy Monthly
/ payments -secures the finest high tension

supply available.
-131TILIPSON'S Safety Eliminators are. Guaranteed -for

12 Months.
PHILIPSON'S Safety Eliminators are the Cheapest

to Install and the Cheapest to Run pricea:
Model A.C.5 £411716, 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 adven-
tage of this and get constant high tension imme-

diately.
WRITE 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

GEAROS.-Chebros
for all types of transformers

' and chokes, high grade instruments at a very
moderate price; enquiries invited.-Chester Bros., 244,
Dalston Lane, London, E.8. [5290

TRANSFORMERS and Chokes for Battery Elimina-
tors and for all wireless purposes, receiving or

transmitting; enquiries invited.-Chester Bros., 244,
Dalston Lane, London, E.8. [758-7

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

SAVAGE'S Transformer Laminations and Bakelite
Bobbins; intending home constructors should write

for list.
SAVAGE'S Reliable SmoOthing Condensers. -1,000

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

SAVAGE'S Super Smoothing and Output Chokes.-
Many types available, write for list.

SAVAGE'S Mains Transformer for Westinghouse
Rectifiers.-H.T.4, 18/6; A3, 17/-; A4, 20/-.

QAVAGE'S Mains Transformer for Westinghouse
1,7 1-1.T.4 Unit, with additional winding, 4 volts
3 amps; 23/,
SAVAGE'S Mains Transformen-V.T.31, 200-0-200
SO volts 60 m.amps., 2+2 volts 2 amps., 2+2 volts
3 oxlips.; 28/,

SAVAGE'S Mains Transformer.-B.T.3 500.0-500 volts
120 m.amps., 3.75+3.75 volts 3 amps., 3+3 volts

3 amps., 2+2 volts 3 amps.; 51/,
SAVAGE'S Mains Transformers and Power Chokes

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

SAVAGE'S, 146, Bishopsgate, London, E.C.2.
'Phone: Bishopsgate 6998. [6808

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.

syia4.
smear

miirrium"
Tss

,!!

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

Airib-sea
TRAITORMER

c ,

Climax Auto -bat Transformer Type H.50-
forH .T. supply units using metal rectifier.
Ou tput up to r 8o volts, and up to 50 milli-
amperes. Remarkable value. Price 17/6

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
5o milliamperes. Induct-
ance 12-20 henries.
Price - - 8/ -

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

A YEAR AHEAD
Ask your Dealer for oar new leaflet "The Mains

Constructor."

CLIMAX RADIO ELECTRIC,
LIMITED

Haverstock Works, Parkhill Road, Hampstead,
London, N.W.3.

Telephone: Primrose 237x -s.

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

Chargers and Eliminators.-Contd.
FEL-ECTRIC High Tension Eliminator Kite,
improved output 15 milliamps at 120 volts;

complete; 25/-.
VEL-EOTRIO Eliminator Kits are the Best and
 cheapest in England; complete, 25/,
WEL-ECTRIO Kits are Coniplete, except valve,

and we recommend Philips 373; 15/-.
VEL-ECTRIO Kits have been. Sold in Hundreds,
 and are guaranteed, satisfaction or money re-
turned.
wEL-ECTRIC Kit will be sent c.o.d. if desired,
 state voltage and periods, also whether Philips
valve is required at 15/- extra,

FEL-ECTRIC Eliminator Kit is Post Free; price
25/-.

FOLDER and Lists on Request 'to Fel-Ectrie Radio,
56, Garden St., Sheffield. [7742

CABINETS.
ARTCRAFT Radio Cabinets are Britain's Best

Value. [0313
D IGBY'S Cabinets-Table models in solid oak and

mahogany; from 11/6 to 71/,
TIIGBY'S cabinets, fitted with Radion or Resiston

ebonite if required.
TNIGBY'S Cabinets.-Pedestal model, with separate

battery components; from 56/- to £12.
DIGBY'S Cabinets Made to Customer's Own Designs.

1-1IGBY'S Cabinets-Write for new 16 -page art
- catalogue.-F. Digby, 9, The Oval, Hackney Rd.,
E.2. 'Phone: Bishopsgate 6458.
ARTCRAFT Radio Cabinets; Britain's best value;

illus-
trated- list free from actual manufacturers.-A!rteraft
Co. 156, Cherry Orchard Rd., Croydon. 'Phone: Croy-
don' 1981.

lowest prices consistent with highest

CABINETS, 161/iin. x 71/dia. x 11in., hand_ mahogany
finished 7/6, unpolished 5/6; oval front, 10v/sin.

X61%in., 6d. extra; portable cabinets, 16,-Ain.x161/2in.
x 8in., £115; baseboard, 6d.; carriage free.-F. W.
RealmlRamsey, 63, Shaftesbury St., London, N:1. Clerken-

[7584

AETCRAFT ' Radio Cabinets are Britain's Best
Value. [0309

K AY'S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original' creative designs

at prices 50% lower than elsewhere; quotations for
specials by return; delivery at short notice guaran-
teed; moving coil, portable, baffie, vignette, radiogramo.
electric pick-up, television, etc.; illustrated lists free.
-H. Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N.17. 'Phone: Walthamstow
1626. [7745

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0311

INEST American Types, astonishing value, specialF offer oak cabinets, hinged lid, baseboard, highly
polished, take 12in.x6in. panes; sample, carriage paid,
6/6; trade discounts for quantities.-Mag-Radio, 112,
Warstone Lane, Birmingham. [2665

ARTCRAFT 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 units; sample, carriage paid, 6/6; trade dis-
counts for quantities.-Mag-Radio, 112, Warstone
Lane, Birmingham. [2668

COILS, TRANSFORMERS, ETC.
600 OHMDecoupling. Resistances for ,New Kilo-

mag Four,. foreign listeners' four, and all
" Wireless World " circuits, hand made and tested in
our own workshops; improved model wound with Con-
stanton wire, 1/6 each, post free.-Groves Bros., St.
Mary's Place, Shrewsbury.
1,000 -OHM Decoupling Resistances for " Wifeless
-I- World" Circuits; 1/6 each, post free.-Groves
Bros., St. Mary's Place, Shrewsbury. [7362

MARCONIPTIONE
Ideal Junior Transformers,

formerly .1.8/0 clearint at 12/6; Marconiphone
Popular transformers, formerly 12/6, clearing at 9/6;
both post free; guaranteed new, in makers' original
boxes.-Hall.
MARCONIPHONE Power Transformer, 200-240v.,
IVA gives 150 H.T. at 30m.a. with U5 valve and
4v. A.C. up to 8 amps.; formerly 37/6, clearing at
18/9; all new, in original boxes.-F. J. A. Hall, 91,
Fore St., Edmonton, N.18.

WIRE -WOUND Non -inductive Resistances of all
sizes, guaranteed, 600 and 1,000 ohms, 1/3;

25,000 ohms, 2/6, etc.; H.F. chokes, ebonite formers,
silk covered, wire -wound, guaranteed 2,000 turns.
2/6 binocular type, 4/6.-Omnivox Products, 20,
Brooke St., Holborn, E.C.1.
WJEW Kilo-Mag Four Coils, 37/6 set; ebonite for-

mers, (slotted), for winding. 12/6 set -of 3; all
pest free; trade supplied.-Groves Bros., St. Mary's
Piece, Shrewsbury. [7750

ensure prompt attention. A42
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Coils, Transformers, Etc.-Contd.

SINDZEONDS BROS.-Berea coils. Record Three, 50/-
Pair; new kilo-mag. four, 50/- set; foreign listeners

four, low, 30/-; long wave, 37/-; screened grid Regional,
40/-; Mullard S.O.P. dual range coils, 30/- pair; Ber-
ea standard coils, for new all -wave four, standard four,
A.O. three, Everyman four, etc., 63/6 set of 4, with
bases; the same coils for the Lodestone series (" Wire-
less Magazine "), 65/9 set of 4, with bases; Titan unit,
15/-; decoupling resistances, 600 ohm, 1/6; 1,000 ohm,
2/-; all " Wireless World" and similar coils in regular
production by the leading specialists; lists free; trade
supplied.-Simmonds Bros., Shireland Rd., Smethwick
Tel.; Smethwick 751. [6314

GRAMOPHONE PICK=UPS, ETC.
ELECTRIC Pick-up, with arm, adaptable to any

gramophone; pick-up 14/-, arm 7/-; c.o.d.;
remarkable value.-G. Hodgson, 53, Windsor House,
Victoria St., Westminster. [7738

GRAMOPHONE Amplifier, Hypermn, Ferranti push-
pull, including valves; -701 -.-Potter, 2, St. Aidan's

Rd., S.E.22. [7752

TRANSMITTERS.
ClITEBROS. Chebros. Chebros transformers and
V chokes of all descriptions, special transformers for
transmitting and modulation; chokes a, speciality; en-
quiries invited.-Chester Bros., 244, Dalston Lane,
London, E.8. [5240

VALVES.
A MPLIFIER Valve.-If you {quire power you can-

-LA. not do better than one of -these:-
FILAMENT Volts 6, plate volts 400 (maximum),

grid bias 84 volts (approx.), impedance 800
ohms., amplification factor 3.8, mutual conductance
4.35 m.a./volts; price £5110; see article "The Wire-
less World," 24-h July, 1929, then send to North
London Valve Co., Ltd., 221/2, Cazenove Rd., Stoke
Newington, London, N.16.. [7702
it/rITLLARD 4v. Pentode, little used; 15 /-.-Wear-
- ing, " Ingledene," Leasowe Rd Wallasey. [7728

LOUD.SPEAKERS.

6 -VOLT M.0 Speaker; list £6 new this
year; 29/6; 7 days approval against cash.-

Brew, Pytchley, Rettering. [7708

A/r ARCONIPHONE Popular Horn Loud -speakers, ad-
-ILL instable unit, dark mahogany crystalline finish,
absolutely new, in makers' original sealed boxes;
formerly 42/-, clearance price 15/- each, postage 1/-.-
F. J. A. Hall, 91, Fore St., Edmonton, N.18. [7720

BARGAIN.-Mellovox; £1/5, cost double-Box- 4308. c/o The Wireless World. [7739

N EW B.T.H. C2, 35/-; Amplion A.R.9, 27/-;
Amplion A.R.19, 25/-; Amplion A.R.65, 25/-;

A.R.19 and A.R.65, horns slightly damaged.-Box
4287, c/o The Wireless World. [7726

mARCONIPHONE Moving Coil Speaker; cost
-LTA- £6/6, new condition, '£3/10, or reasonable offer.
-Snaith, 428, Finchley Rd., London, N.W.2. [7747

5 A Different Makes of Loud -speakers in Stock; your
X_F old one taken in part payment, high allowances

made; your enquiry will -receive prompt attention.-
Bostock and Stonnill, 1, Westbourne Terrace, S.E.23.

[7734
R. Loud -speaker, complete with Marconi 2 -valve

XL power amplifier for 230v. mains, which supplies
field coil 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.

GREAT Bargains-Epoch model 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, Mit not executed,
for credit reasons only; regular prices, £3110, £4/2,
and £5/17/6, to clear at 50/- for accumulator opera-
tion, 55/a for D.C. mains operation, 85/- for A.C.
mains; kits comprising copper plated super magnet -
pot (weight 23 lb.) Chrystalene frame, fully adjust-
able, moving coil, any impedance, paper, leather and
mounting rings, made up complete, if desired, 6/ -
extra.
GREAT Bargains.

GREAP Bargains.-In fact, the greatest bargains
ever offered! A number of Epoch model A used

kits at given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6:
made up complete, if desired, 6/- extra.
E NJOY Marvellous Epoch Reproduction at

Ridiculous Cost; 'don't wait until 'they are all
gone, but secure one Immediately by writing, 'phoning,
telegraphing, or hurrying to Epoch, 3. Farringdon Av..
E.C.4. (7077

MADE BY

BELLIING-LEE

-your Guarantee
Insulated - fire - proof
-engraved name on
both parts - ease of
connection - am pl e
contacts- e x c el lent
appearance-complete
safety for any set.

The first plug and socket
in which both parts am en-
graved and
entirely in-
sulated ashen

nonnected

or
disconnected.

Plug and Socket,
9d.

Pane' Portion, 3d.
Flex Portion, 6d.

Ask your dealer, or
send to us, for
Belling -Lee Handbook
"Radio Connections."

Advert. of Belling 5, Lee, Ltd., Queens way Wks., Ponders End <ix

ROTOR -OHM
VOLUME CONTROLS

Ohms

2,000, 5,000, 10,000,
25,000, 50,000
70,000, 100,000,
200,000, 50 0,000,
1 Megohm,2 Megohms

7 Megohms

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-
mentioning dealer's name and
type required.

Prices :
(Standard Type) - 5/9
(Potentiometer Type) - 6/6
ROTOR ELECTRIC LTD.

(Dept. W.W.)
r--3, UPPER RATHBONE
PL ACE, LONDON, W.1

Telephone : MUSEUM 2641-2842.

"B.A.T." 750 Watt
"Q.M.B." SWITCH.

This miniature switch comfortably
breaks 3 Amperes at 250 Volts.
For H.F., L.F., H.T.,L.T. Circuits.
Far A.C. Sets, Eliminator, Grams -
Motors, and as Loud Speaker
Field Switch, etc.

"WIRELESS WORLD" 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!! ). "Ideal for use in
portable sets and in all types al
mains equipment."

"B.A.T." " Q.M.B." POWER
SWITCH only 2/6 Each.

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

Wireless World " are only accepted from firms we believe to be thoroughly reliable.

JP
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Loud=speakers.--Contd,
EPOCH Moving Coil Speakers.

EPOCH.
E POCH.

EPOCH.
E POCH.

EPOCH.

EPOCH Moving Coil Speakers Speak for Themselves.

E POCH.

EPOCH.
EPOCH.
EPOCH.

EPOCH.-Test ar. Epoch against any other make. It
will persuade you more than the best salesman.

EPOCH.
EPOCH.
EptH.
EPOCH.
EPOCH.

EPOCH.-Ask any of the thousands of users of even
the older models. But this season's models?

Well, let the sr ,akers tell you themselves.
EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH.-Please do test them against. any or ce=
make on the market-preferably with a

switch over.
EPOCH.
EPOCH.
EPOCH
EPOCH.
E poem
EPOCH.-Order one for 7 days' free trial.

EPOCH.
EPOCH
EPOCH.

EPOCH.
EPOCH.-Your

deposit instantly refunded in full if
you are not more than satisfied. No catch. No

red tape.
E POCH.
EPOCH.
E POCH.

EPOCH.

EPOCH.-The most comprehensive range of moving
coil speakers in the world.

EPOCH.
EPOCH.
EPOCH.
EPOCH.

EPOCH.-Send
for catalogue W.S.2.

EPOCH.
EPOCH.
EPOCH.
EPOCH.
E POCH. -16 paves crammed full of real information.

Post free.
EPOCH.
EPOCH
EPOCH
EPOCH

EPOCHCo..RADIOMANUFACTURING Co. Ltd., are
the manufacturers. City Office and Service Sta-

tion, 3, Farringdon Avenue (Ludgate Circus end),
E.C.4. 'Phone: Central 1971 ( 2 lines). Private
Branch Exchange. [7754

Mention of " The Wireless

Only Brownie's
ability to produce
2,000 Dominion

Vernier Dials a day
enables them to
keep the price as

low as 2/6. Tke special non -backlash
design (For fine tuning) and the splendid
finish (smooth black or beautifully grained
mahogany Bakelite) 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

BROWN!WIRELE SS

None BETTER
None CHEAPER

FIXED
CONDENSERS
As used in the Two Valve Set
described in last week's"Wire-
less World." Real ruby mica
insulation and genuine COP-
PER foil are just two features
that have helped their success.
The capacity being clearly
engraved on case prevents
mistakes occurring. Look for
the Brown moulded case in the
Blue and Orange Carton. Posi-
tively none better or cheaper
than TRIX !
ERIC J. LEVER

(TRIX) LTD.,
8/9,

Clerkenwell
Green,

London, E.C.1
'Phone

CIerkenwell
3014/5,

World,"

gIIIIIII111111111111111111111111111111111111111111i111111111

PRICE FROM
E -

EACH
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when writing to advertisers,

Loud speakers.-Contd..
BAKER'S

A
K
E
R
SELHURST RADIO

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

BAKER'S

A

E
R
SELHURST RADIO

Moving Coil Speakers Obtained
on 14 Days' Approval for Comparative Test.

BAKER'S

A
K
E
R
SELHURST

RADIO Moving Coil Speakers Used by
Music Lovers Throughout the World.

BAKER'S

A

SK

E
ELIIIIRST RADIO Moving Coil Speakers.-Write

now for new 36 -page booklet, " Sound Advice."

BAKER'S

A
K
E
R
SELHURST

RADIO Moving Coil Speakers Reproduce
both Speech and Music. with Wonderful Realism.

BAKER'S

A
K
E
QELIIIIRST RADIO Moving Coil Speakers can
PO Always be Heard at the New Demonstration Room.

BAKER'S

A
K
E

SELHURST
RADIO Moving Coil Speakers.-The new

36 -page booklet is full of truthful information.

BAKER'S

A

SELHURST
RADIO Moving Coil Speakers are the

k--/ Best that Money can Buy; ideal New Year presents.
BAKER'S

A
K
E
R
SELHURST

RADIO, the leading manufacturers of
high grade coil speakers.

OFFICE: 89, Selhurst Rd., South Norwood, S.E.25.
'Phone: Croydon 1618. Works and Demonstra-

tion Room (always open): 42, Cherry Orchard Rd.,
East Croydon (IL- minutes non-stop Victoria or London
Midge). [0231,

will ensure prompt attention. A44
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-a tone -perfect
production

-a friend
of good

Records 1

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.

You Want an
" ELECTRADIX" RADIO TESTER

To Get Exact Results.

The

DIX - ONEMETER
is the Highest Grade possible
Used in Admiralty, L.C.C.

G.P.O., and the 'Varsities.
Price : "DIX-ONEMETER!
IN CASE, READING ao
MICROAMPS. PER DIV.,
WITH 6 MULTIPLIERS

£4 : 10 : 0
A Wonderful Stock of Radio

and Scientific Apparatus.
Send us your Inquiries for Moving Cob Speakers,
Mains Sets, Chokes, Gramo-motors and Amplifiers,
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 72 PAGE
ILLUSTRATED CATALOGUE, 4d.
Send Stamped Addressed Envelope for November

Sale List.

218 Upper Thames Street, London, E.C.4
Telephone: City 0191

"Build your own Dry Batteries."
A New Wireless Hobby.

We supply super capacity Dry Celli an 1 n II parts for build ur
your own dry battery at home,
This Is the best and cheapest form of H.T. yet offered.
super Capacity Cells, each 15 volts 22 milliamps, 3/6 per dew,
Bend lid. stamp for Booklet, "How to Build a Dry Battery
at Home," to-
THE LEYTO BATTERY CO., 305. Chafe', ru. LeYieu, Ea.°.

COMPONENTS, ETC., FOR SALE.
BELLING -LEE Panel Fittings are designed to give

an expert finish to any home -constructed set;
catalogue post free.-Belling and Lee, Ltd., QueenaY
Works, Ponders End, .Middlesex. [0018

POWER Chokes, substantially built, for smoothing
circuits in eliminators dealing with currents. 100-

300 milliamperes, inductance 30 henries; 8/6 each;
guaranteed 12 months.-Transformer Repair Co. ([1)e312d7.
WI, 214, High St., Colliers Wood, S.W.19.

WESTON Model 301, milliammeters, ammeters, and
voltmeters. 21!- each;, licit wire ammeters 0-1

amps., 4/-; 0-0-5 amp.. 3!-; instrument repairs andalterations; send for hst.-The Victa Electrical Co.,47, High St., Battersea, S.W.11. Established 1910.

,POTENTIAL Dividers 10,000, 15,000, 20[,7050603,
ea2c5h,000 and 30,000 ohms, 5 variable tappings;

POTENTIAL Dividers, heavy dutr, wire wound,15,000 and 20,000 ohms, 7 tappings, 5/6; 4tappings, 3/9.

CONDENSERS, 2 mfd., 2'3; 4 mfd., 4/-; guaran-
teed;k-1 tested 500 volts.

CHOKES (L.F.).-Excellent for smoothing, up to
2 milliamps, 2;-; special heavy duty, 10 milli -amps, 8/6.

ELIMINATORS, A.C., wired for half or full wave,
complete with valve; 13/17/6.

Chokes; 3/-.

CIRAMOPHONE Motors, well known make, double
-//I spring, silent, complete with fittings; 30/-.
SPECIAL Bargain.-B.T H. 40 henry chokes; 916;any article on apprrval against cash.-Huggins,

Radio Engineer, Clacton -on -Sea. [7398

RADIO HOUSE, HUDDERSFIELD (16th Winner),

ENLARGES

LISTENERS'

INTEREST

AND
BETTER

IMPARTS

INFORMATION

T°
YOU.-A Littlehampton customer, through satisfac-

tion, sent an unsolicited testimonial : " Your firm
is ' streets ahead ' of some of the London houses
for business." This unsolicited reputation we en-
deavour to uphold.

WIRELESS

INSTRUMENTS,

REQUISITES,

E
LISTED,

ENTIRELY

SUPER

SERVICE Provided and a Super Attractive Competi
lion Provided, so try submitting similarly composed

advertisement, using the words " Reliability Wireless
Guide," so as to encourage readers to apply for this
list. Weekly change of matter desired. A 100 -volt
H.T. battery for each effort published, and useful con-
solation prizes given.

GIVING

UNEXCELLED

IMPARTIAL

DEALINGS

EVERYWHERE.-Se send for a guide, which will be
sent to you post free by J. IL Taylor and Co.,

15, Radio House, Macaulay St., Huddersfield, to whom
competition efforts should be submitted, indicating
also if name and address publishable if successful.
(Only 23 alternative words required Radio House.
Huddersfield. remaining. one word for each initial
following.)-Prize-winner. Mi. Philips, Bolton Wood.

[7748

445 Advertisements for " The Wireless World" are on12. accepted from firms we

"THE MUSIC
LOVER'S

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

buy.

BAKER sSEND TO -DAY FOR
OUR FREE 36 -PAGE .5.42,thi446Z.
BOOKLET "SOUND tazassmERADIO=osimoa

ADVICE."

Offices: 89 SELRITRST ROAD, SOUTH NORWOOD, S.E.2:4
Works and Demonstration Room:

42 CHERRY ORCHARD ROAD, EAST CROYDON.

These Cabinets are made by experts and are thoroughly electrically
seated with Fine Brass Gauze.

W.W. as specified CABINETS.
RIGBY & WOOLFENDEN,

Sheet Metal Workers,
Milnrow Road, ROCHDALE. 'Phone 2948.

2DS
SPADES and PINS
HOOKS and EYES
6 Colours .. 2d. each.

2DP Write for List X91
J. J. EASTICK & SONS,
118 Dunhill Row, London,

E.C.1.
2D1

2DH

TILTRL1 ACK.
.127,131=OCE=11

Rope. STEEL STORIESSysiiim
For the Wireless Experimenter, Factory,

Factor and Retailer,
Full Particulars from Sol- Manufacturer and Patentee :__.

BERTRAM THOMAS, w°1741;nestiEHRu.in0.

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

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. W.
014, High Street, Colliers Wood, London, S.W.19A

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.

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

QUICK SERVICE. QUICK SERVICE.

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

believe to be thoroughly reliable.
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SUPER -MICROPHONES
New, highly sensitive, made on the latest principle, a vast
improvement over all other types; will pick up whispered

words from a distance of several yards, also
strongly amplify and transmit speech and
music over a distance, through Lend -speaker
or Headphones. AMA 7TATG VO LUME
WITHOUT THE AID OF VALVES.
Splendid instruments for making Detecta-
phone Deaf -aid, LORD -SPEAKING
TELEPHONE, Am:mum:en:lents through
Loud -speaker, Amplifier for Crystal or Valve
Sets. Electric Sound Detector, Experiments.

NO OTHER MICROPHONE OF EQUAL
SENSITIVENESS KNOWN: each instru-
moat finely black enamelled and fitted with a 3 ft. bilk .040
connecting cord. Despatched by return poet.

SPECIAL MICROPHONE TRANSFORMER
for connecting Super -Microphone to Radio Head- &/
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. ; thin 3 -it, silk Ws' 6/.,
fleeting cord fitted. Earpiece finely black enamelled.
Full Directions for use 4 Super -Microphone for many purposes

and Diagrams of connections free.

NEW PUBLIC ADDRESS
MICROPHONE

The Ideal Instrument for addressing an Audience through Loud-
speaker (via Valve Amplifier or L.F. Stages of Wireless Set), and
for relaying Speech and Musical Entertainment to any distance.

Powerful Loud -speaker Reproduction with perfect Purity.
Pedestal Type.

Highly Sensitive Microphone, guaranteed
entirely free from distortion or microphonic
noises,- absolutely silent background ; far
superior to ordinary Microphone -Transmit-
ters; for use with Valve Amplifier or Valve
Set (through -leads of Gramophone Pick-up
if desired) at Open -air -Meetings, in Cinema,
Theatre, or Concert Hall. Operates from 2
Volt tapping of L.T. Accumulator, through
Microphone Transformer. Current consump-
tion one -tenth Ampere. Provided with
detachable Sound Collector and a 5ft. silk
connecting cord, and fixed by rubber -cord
suspension in nickel -plated stand llin. high;
for mounting on Speaker's Platform, in
Pulpit, on top of Camera Stand,
or for suspension from ceiling, 25/
as illustration

MICROPHONE WITHOUT STAND 16/-.
The above Microphones are rendered Directional by attaching the

Sound Cloiketor.
Special Microphone Transformer for the above 6/-.

DIAGRAM OF CONNECTIONS FREE.
FREDK. ADOLPH, Actual Maker, 'Phone:
27, Fitzroy Street, London, W.1. MVSEUl 13329

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.
,0025 to '006 - - 1/9
.0 - - - - - 2/9

C .D .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.
APPLEBY'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.

FROM Those Who Constitute the Functioning of
That Which You Know as Appleby's.

FROM, also, E St. J. Hetherington Appleby, Lon-
don, N.W.1, N.W.10, and S.W.19. [0316

YOUR 014 Components Taken in Part Payment for
Latest Type; see our advert. in column

Receivers for Sale.-Scientific- Development Co., 51,
Fishergate, Preston. [6228

-OHMS Decoupling - Resistances see advt.
under Coils.-Groves Brothers, Manufacturers.

[7751
600

MISCELLANEOUS.
ALEXANDER BLACK.

PLEASE Note New Address.

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

CONSULTATIONS by Appointment Without Oblige"
Dort, sets installed, maintained, and brought up

to, date, gramophone pick-ups, eliminators, and Webson
moving coil speakers demonstrated; purity reproduc-
tion specialist.
55, Ebury St., Victoria, S.W.1. Sloane 4655.

[0277

EASY Payments.-We supply, by easy
components, accessories, and sets, any make; 10%

down, balance spread. over 10 months.-Send. list of
requirements to London Radio Supply Co., 11, Oat
Lane, London, E.C.2.

AXTIRELESS 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 difficulties; something new and
unique; you. must have it if you want, to know the
truth.-FulF particulars free from Ernest H. Robin-
son, Langmead, Pirbright, Woking, Surrey. [7607

SCOTT SESSIONS and Co., Great Britain's radio
doctors, officially approved as wireless repairers

by Radio Society of Great Britain and Wireless League.;
old sets of every type repaired, -rebuilt, modernised;
send Bet for immediate quotation.
SCOTT SESSIONS, and Co.-New sets constructed

with your or our components, 'guaranteed finest
workmanship; we specialise in " The Wireless World
circuits; remember, we have satisfied customers
throughout the British Isles and- in three Continents;
if you so desire, we will design and construct high
grade apparatus to suit your especial_circumstances for
quality, range and selectivity.-Tel.: Tudor 5326. Mus-
well Hill, London, N.10. [0262

ENGINEERS.-Can't 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 ban do the same. We have an unrivalled and
world-wide organisation wanting to help you, whether you
be novice or expert. If you wish for something more
than a bread-and-butter job 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 A.M.LMech.E., A.M.I.C.E.,
A.M.I.A.E., A.M.I.Struct.E., C. & G., G.P.O., etc.,
exams., and outlines home study courses in all branches
of Electrical, Mechanical, Motor and Wireless Engin-
eering. In a brilliant article Professor A. M. Low
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,(7 62490.
Oxford St., London, W.1.

IF You Live in London and are Interested in Any
Receiver, loud -speaker, eliminator, etc., 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, S.E.23. ,Sydenham [27273365.

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

Gee-and Co. (H. T. P. Gee, Member H.S.O.B. and
A.M.I.R.E.), 51-52, Chancery Lane, London, W.O.2.
'Phone: Holborn 1525. [0001

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

The Best
NEW YEAR

RESOLUTION.

" I WILL ALWAYS
USE

BATTERIES."

STANDARD

60 Volt 8/. 105 Volt 13/6
POWER

60 Volt 10/3 105 Volt 16/6

Your Wireless Dealer can obtain them
from :-

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

BUILD WITH THIS
HASSIS

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

Ideal acoustic conditions for the natural repro-
duction of broadcast music, speech and song
exclusive to factory -made Double Linen Dia-
phragm Speaker. Small diaphragm for high,
large diaphragm for low audible frequencies.
Accurately balanced for area, juxtaposition and
mutual tension. Hear the chassis form at your
dealer's, Available in four sizes from 421,

ULTRA ELECTRIC LIMITED
1361-663, Harrow Road, London, N.W.10

Bath, Ad. V131.

A4 6



etql- - ei.-S,P Ike** .

JANUARY 1ST, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 17

PATENTS.

THE 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 country.
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.
TWELVE Months' Guarantee Accompanies all our

Repairs; any make of. L.F. transformer, head-
phones, or lend -speaker repaired and despatched within
48 'hours; 41- post free; don't discard if burnt cut;
terms to trade-Transformer Repair Co., (Dept. W.),
214, High St.; Colliers Wood, S.W.19.. [0011

SCOTT SESSIONS and Co., Great Britain's audio
doctors; read advertisment under Miscellaneous

column. [0263

RINGSTON-ON-VHAMES. - Transformers, 'phones,
loud -speaker repairs; transformers wound to any

ratio.-Minter, 156, Cambridge Rd. ' [7269

REPAIRS Returned Post Free, and to ensure eatis-
faction send remittance after approval of ,same.

-Leeds Wireless Repair Service.
LOUD-SPEAKERS, headphones, rewound to any

resistance and remagnetised, 3/-; transformers
rewound, 4/-; Blue Spots, Triotrons and 4 -pole units,
4/6; work guaranteed.-Leeds Wireless Repair Service,
5. Boston Place, Green Rd., Leeds. [7652

GUARANTEED Repairs by Experts.-Loud-speakers;
headphones, cone units, pick-ups, any type, re-

wound, remagnetised and adjusted; post free 4/-;
transformers from 4/ -.-Howell, 91, Morley Hill, En-
field, Middlesex. [7713

WANTED.

WANTED, Philips 4 -valve short wave receiver,
complete with valves, and coils; must be cheap..

-Full particulars to Occupier, 76, Foxhall Rd., Sher-
wood Rise, Nottingham. [7729

WANTED, Ferranti A.F.5 transformer.-Wild, 466,
Footscray Rd., S.E.9, [7743

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

c/o The Wireless World. [7749

TNDUCTION Gramophone Motor M.G. speaker,'
230v. A.C.-Anton House, Ricilings Way, Iver,

Bucks. [7744

TWO Pairs Formo True Scale Couplers, also 2 0.1
coupling condensers, for Phoenix V set; quickly.-

Maxted, 71, Chaplin Rd., Stapleton Rd., Bristol. [2755

EXCHANGE.
WE Will Accept Your Surplus Apparatus (making

you a high allowance) in part payment for
any new apparatus; your enquiry will be dealt with
promptly.-Bostock and Stonnill, 1, Westbourne Ter-
race, S.E.23. [7736

YOUR Old Apparatus Taken in Part Payment for
Latest Type; see our advert. in column

Receivers f6r Sale-Scientific Development Co., 51,
Fishergate, Preston. [0230

AGENCIES.
AGENTS Wanted, spare time, wireless experience, to

demonstrate and sell the world's best and cheapest
3 -valve set -Mag-Radio, 112, Warstone Lane, Birming-
ham. [2667

SITUATIONS VACANT.
SITUATIONS Guaranteed as Wireless Operators,

age 15-30, day -evening postal courses; boarding
students' fee payable after situation found.-School,
321, Mansfield Rd., Nottingham. [7746

SERVICE Engineer Required for Hull and Dis-
trictt must have thorough technical knowledge

and experience with mains operated receivers, elimina-
tors, etc.-State age, experience and salary required
by letter tot, The Edison Swan Eelctric Co., Ltd.,
Service and Installation Dept., la, Newman St.. Lon-
don, W.1. [7740

A47 Advertisements for " The Wireless World "
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IX ERITA5
3 - CORNERED BAFFLE

Board dimen.  30"x 30", Oak kfi ply.
Mahogany r Ply.

Centre opening 7i" diameter.
The Wireless World,- Dec. 18th, says :

" . . . a handsomely finished baffle."
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.

Oak, Jacobean - - - - 38/6
Mahogany, Queen Anne - - 42/-

. Carriage forward.

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

'Phone : London Wall 8236...... .....

Ti NOY

WHY NOT GET
1FROM
YOURT AND L.T.

THE M AINS

ecially
designed-they

are

Sp
more reliable and absolutely

trouble
-free" With minimu

less.

consumption.
They cost

For A.C. mains
11.T. from

£2:17 :6

L.T. from 5.2 :
L.T:6

Combined
1LT.

L.I.

from £5 :12:6 (complete)

Bring your
radio up to date

TULSEVIERE
MFG. CO.

1:1 Dalton Street, S.E.27

TelePhone:
Streatham

6731.

Wain/Unit/
are only accepted from

BOOKS, INSTRUCTION, ETC.
WET H.T. Batteries are now a proved success; write

for new illustrated booklet, giving cost and method
of building and maintaining free; mention paper.-
Taylor, 57, Studley Rd., Stocwell, London. [0077

STEP by Step Wireless; a complete course of the
theory of electricity in relation to the practical

design of wireless apparatus, eliminators, circuits, etc.,
with extracts from a designer's notebook, giving up-to-
date practical application; issued weekly; send 1/- p.o.
for first 4 weeks.-Olifford Pressland,
Dept. W.W., Hampton -on -Thames. [0195

FREE: Inventor's Guide on Patents.-T. A. A., 253
(WI, Gray's Inn Rd., London, W.0.1. [6373

ACCUMULATOR Charging, Maintenance and Re-
pair. By W. S. Ibbetsom 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

BATE'S
I LLION'

EARTH
TUBE

1/6EA:
A REAL EARTH TUBE

24" LONG X I" DIA:.
ALL DEALERRS SUPPLY..O

JABEZ BATE & CP-
VERONA WORKS BIRMINGHAM

EXACT TUNERS
230 to 2,000 metres.

No further coils are required, tuntn4 13 as simple as
A.B.0., see " Wireless Worki," January 25te.: e We
can strongly recommend these tuners." Send postcard
for particulars and Circuits FREE to:

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

POLAR
CONDENSERS

GIVE BETTER TUNING,
POLAR "IDEAL"

.O005,12,6. 00035,12, 3.
0003, 12'-.

Ask your Dealer for Polar.

aa
aa
a

rms we believe to

"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,
so, Hilton Avenue, Frizinghall,

Bradford, Yorks.

Full particulars of advertis-
ing in the Classified Columns
of " The Wireless World "
are given on the first page
of Miscellaneous Advertise-

ments.
W W.73

be thoroughly reliable.

A
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Adolph, Fredk.
Amplifiers, Ltd.
Appleby, E. Hetherington
B. & J. Wireless Co. 11
Baker's " Selhurst " Radio 15
Bate, Jabez, & Co. 17
Bayliss, W., Ltd.
Bolling & Lee, Ltd. 13
Britannia. Rubber & Kamptulteon Co., Ltd. 6
British Insulated Cables, Ltd. 2
British Institute of Eng. Tech. 18
BroWnie Wireless Co. (G.B.), Ltd., 14
Bulgin, A. F., & Co. 13
Bullphone, Ltd.
Borne -Jones & Co., Ltd. ........ . ... .... . . 13
Burton, C. F. & H. 5

Celestion, Ltd. Cover ii.
Clarith Reproducers, Ltd.
Climax Radio Electric, Ltd. 12
Cole, E. K., Ltd. Cover i.
Cossor, A. C., Ltd. .. 8
Day, Will, Ltd.

- Dubilier Condenser Co. (1925), Ltd
Eastick, J. J., & Sons

INDEX TO ADVERTISEMENTS.
PAGE

Eaton, S.,. & Sons
15 Electradix Radios

Epoch Radio Manf. Co., Ltd.
Exact Mfg. Co.
Ever Ready Co. (G.B.), Ltd.
Ferranti, Ltd.
Garnett, Whiteley & Co., Ltd.'
Grosvenor Battery Co., Ltd.
Hobbies, Ltd.
Holzman, Ltd.
Hughes, F. A., & Co., Ltd.
Jackson Bros.
Lesingham, F. L
Lever, Eric J. (Trim), Ltd.
Leyton Batt. Co.
London Electric Wire Co. & Smiths, Ltd.
Lyons, Claude, Ltd.
Marconiphone Co., Ltd.
Melhuish. C. D.
M=L Magneto Synd., Ltd.
Morogoro Trading Corp., Ltd.
Mullard Wireless Service Co., Ltd.
Ormond Engineering Co., Ltd.

& 6 Partridge & Mee, Ltd.
15 Perseus Manf. Co.

OE code taii 04/0'6
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 181 ins.
high and suitable for any cone, chasSis
and speaker *it. Reproduction and
style equal to any four guinea model.

FREE CHART.
Hell details of Construction with full size
patterns given with this week's Hobbies
Weekly, now on safe at any newsagent,.
price 21. Or send 3d. in stamps for one to
Dept. 16, Hobbies Ltd., Dereham, Norfolk.

PAGE PAGE
11 Philips Radio
15 Player's

Potter, H. B., & Co., Ltd. 18
17 Radio Gramophone Development Car

Radio Instruments, Ltd. ' 1

3 Rigby & Woolfenden - 15
4 Rothermel Corpn., Ltd. (Electracil 2

3 Rowley, Thomas A., Ltd.
18 Rotor Electric, Ltd. 13

6 Scientific Supply Stores
Squire, Fredk., Ltd. 4
Simmonds Bros. 15

16 Telegraph Condenser Co., Ltd. Cover i. & 5
14 Telsen Electric Co., Ltd. 9
15 Thomas, Bertram 15

7 Transformer Repair Co. 15
13 Trelleborg Ebonite Works, Ltd. 6

Tulsemere Mani.' Co. 17
16 Ultra Electric, Ltd. 16

4 Varley (Oliver Pell Control, Ltd.)
17 Watmel Wireless Co., Ltd. 2

Cover i. Westinghouse Brake & Saxby Signal Co ,
Cover iv. Ltd. Cover iii.

6 Wilkins & Wright, Ltd. Cover i.
15 Wingrove & Rogers, Ltd. 17

THE PERFECT
EBONITE PANEL
ONE QUALITY ONLY

THE BEST
SUPPLIED IN I Matt Semi -Polished Mahogany Highly Polished Black
SIX FINISHES Cube Sur/ace Highly Polished Mahogany Semi -Polished Black.

Stocked by most Wireless dealers. If any difficulty in
obtaining locally, write for name of nearest stockist to:

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

°MEWCant we
get together`
All we ask is the chance
to prove that you can
earn £300, £400, £500

pe'r 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 novice or expert.
If you wish 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 things to over
20,000 of your fellows. It contains details of
A.M.I.Mech.E., A.M.I.C.E.,
A.M.I.A.E., A.M.I.Struct.E., London Matric.,

IC. & G., G.P.O., etc., Exams., outlines home
study courses in all branches of Electrical,
Mechanical, Motor and Wireless Engineer-

. ing, and explains our unique guarantee of

NO PASS -NO FEE.
In a Brilliant 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.I.

Issued in conjunction
with
THE

AMATEUR
PHOTOGRAPHER
PRICE 2/6 NET

By post
2/8

MOTION PICTURES
WITH THE

BABY CINt.
By Harold B. Abbott

This Handbook has been specially
written for amateur cinemato-
graphers, and deals with all the
necessary operationsrfrom " taking "
the picture to the developing and
projection of the film. Amateur
workers will find the volume full of
practical information and useful

suggestions.
" MOTION PICTURES " is ad-
dressed in particular to users of

Baby Cine outfits, but

MOTION
PICTURES

lit Ili 1E1

3 Bit (INF

nearly al/ 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

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A48
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A good resoliitirifor 1930-
Make your set an "All -Mains" one.

THE

aWESTINGHOUSE 10
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.
Our book "The All -Metal Way, 1930," contains 32 pages of
information and instructions from which any kind of
mains unit can be made. Send a 2d. stamp with your
name and address to :-

The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York Road, London, N.1.
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Price I/. net.

ND VijAsfrettstaBy post 1/1.
S ma m

The

Don't go through 1930
without your copy of this useful little book!

Wireless
ARE

E WWorld
DIARY
for 1930

In leather case,
with pockets,
pencil and season
ticket window, 216 net. By post 21.

WaRaMMR%

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

CONTENTS :

This little volume contains in
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,

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
Different Circuits with Diagrams.
Valve Data, giving the character-
istic features Of standard valves.

AND

MMMVMMMM

Heil lion of " The Wireless World,- when writing to advertisers, will ensure pvonigt attention.
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7he ORMOND
LOUD SPEAKER

Price

;.;
No,v1

1rCe; if/ .0.

Magnificent in
Performance&Appearance

Aloud speaker of superb tonal quality in a beautiful Cabinet.
Scientifically designed to reproduce those overtones by

which each instrument attains its individual characteristic tone.

Every note, vocal or instrumental, is produced with faithfulness
and charm whilst there is no sign of reverberation when handling
"Volume." Fitted with the Four -Pole Adjustable Unit with a
convenient adjustment at the rear.

Most Certainly a speaker which will find favour with the most
discriminating.

Supplied in hand-
some Figured Oak or
Mahogany Cabinet
of most attractive
design and superb
finish. A loudspeaker
unequalled for qual-
ity of performance
and appearance.

THE ORMOND ENGINEERING CO LIMITED
ORMOND HOUSE, ROSEBERY AVENUE, LONDON, E.C. 1.

'Phone: Clerkenwell 5334-5-6 & 9344-5-6. Telegrams: "Orniondengi, Smith."
Ph, for the Publishers, ILIFFE & Sous LTDL, Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stan ford Street, London,

Colonial and Foreign Agent,
UNITED STATES-The International Newe CO., Ill, Varick Street, New York. FRANCE-W. H. Smith & Son, 248, Rue Rivoli, Parir; Hachette et tie, Rue Reatallur, Paris.
Bee :teat-W. H. Smith & Bon, 78, Marche aux Herbes, Brussels. INDIA-A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. Soorn AFRICA-Central News Agency, Ltd.

ADSTRATIA-Gordon & Goteh, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (WA.). and Launceston (Tasmania).
xnx--The American Newa Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, St. John, Halifax, Hamilton; Gordon & Gotch, Ltd., Toronto; Imperial New, (4.

Toronto, Montreal, Winnipeg, Vancouver, Victoria,. NEW ZFAIAND-G011100 & Gotell, Ltd., Wellington. AnelLAnd, Christchurch and Dunedin.
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DUBILIER
CONDENSERS

ARE USED IN ALL THE MOST
SELECTIVE SETS.

K.C. CONDENSER
With knob, dial and Without knob, dial
slow-motion device, or slow - motion
,0003 or 12/- device, .0003 2/..
.0005 - or .0005

K.C. DRUM CONTROL
CONDENSERS
With Drum Control
and slow-motion de-
vice, moo3 15/6
Or .0005
Triple K.C. each con-
denser, .0003 90 /A
Or .0005 -,
Triple. K.C. Combina

and .0005 40/-tions of .0003

MIDGET CONDENSER
A small variable condenser for panel
mounting, .00005, .00m or /6
.0002 -

UBILIE
CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road,
North Acton, London, W.3.

BC 275/V.

170

THE HEW

CELEST1ON LOUDSPEAKER
awl poim

FLA! IP'

Holds undisputed
rank as the finest of

all Loud-speakers

set
'Finest loud -speaker have heard . s

entirely new standard . . worth eviry penny it

o "Help Yourrelf " Annual.
csts."

° Nearest
approach to the ideal. that I have yet

"Sphere."
heard."

"

Most critical musician could not
enfind

fault . . .

"Eving Chronicle "

Sets a standard. Amazingly true reproduction.

Low frequencies as well as high."
"Daily Mirror."

"Renowned for brilliancy and quality . . . speech

and music
particularly good . . . a handsome

instrument."
PERCY HARRIS i "Wireless Constructor."

Designed specifically to
give the finest possible
results with any set from
a Two-Valver to a Power
Amplifier. Crowned with
the Celestion hallmark
-a beautifully designed
and hand- polished cab-
inet.

In Oak £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 BOCK ON "SOUND

CELEST11
RE-CREATION

The Very Soul of Music
London Showrooms: Write to: Celestion Ltd.,

106, Victoria Street, S.W.1. Dept. C. Kingston -on -Thames.

FOREMOST NAME IN SOUND REPRODUCTION

Aduertisements for " The Wireless IVorld -, are only accepted front firms we believe to be thoroughly reliable.
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