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EXACTNESS
THAT
COUNTS...

Supreme precision in constructlon allied with
outstandmg genius, makes McMichael Receivers
without egual for results achieved.

Such perfection results in ideal selectivity,
enabling the maximum number of stations to be
obtained without interference, and with greater
volume than usual.

The McMICHAEL

SUPER RANGE
PORTABLE FOUR

Incorporating the latest Screened Grid Am-
plification—unsurpassed for power and high
quality of tone. The most effective Receiver
indoors or outdoors. Fitted in a beautifully
finished furniture hide suit /
case with patent locking
clips. Easy to tune—single
'dial. Exceptienal volume
and selectivity. Gives a
wonderfully true reproduc-
tion of every mnote broad-
casted. Superlative tonal
quality. Low cost of upkeep.
Special volume control.

CASH PRICE

22 oxs

{Including all
Equipment and
Royalties).

or by our special
“Deferred Pay-~
ments -on Hire
Purchase Terms*
system, £5 down
and 10 monthly
payments of £2:1:0.
Owing to the high degree of selectivity in this, and our
other Screened Grid Portable Receivers, we are able to
guarantee complete selectivity between all main B.B.C.
stations under the new scheme of wavelengths.

The ideal combination of the latest valves and the most
advanced circuit for portable and self-contained receivers
—hear the McMichael Super Range Four (either model)
demonstrated at any high-class radio store, or call at
our London Showrooms.

L.M*MICHAEL™

Manufacturers of Wireless and Scientific Apparatus

WEXHAM ROAD: SLOUGH.BUCKS:!

Telephone: SLOUGH 441-442. Telegrams: RADIETHER, SLOUGH,
London Showrooms: 179, STRAND, W.C.2, (Telephone: Holborn 2466.)

Mention of ** The Wiveless World,””

The McMICHAEL

SUPER RANGE FOUR (Table Model)

Containing a circuit of exactly similar demgn
to that of the Portable Model, but fitted in a

* handsome Walnut Cabinet, mounted on a

turntable. Designed with a self-contained
frame. aerial, this receiver is intended for use
in the home where an outdoor aerial and
earth are not neces-
sary or desirable.
‘An additional aerial
and earth can be
used to add to the
normal and very
remarkable range.

CASH PRICE

26 s

(Including all
Equipment and
Royalties.)

when writing 1o advertisers, wili ensure prompt attention.
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THE TRANSFORMER
THAT PUT A1 IN RADIO

T

itk

;

ANSEOR M

VZ

Telsen Transformers have set a
standard of performance second to
none in the history of Radio Com-
ponent manufacture. 'They give
equal rendering of the Treble and
Bass notes and have been accepted
1s standard by many of the leading
Set Manufacturers. Fit one in your
set—notice the perfect rendering
of all notes throughout the entire
musical range ; you will then ap-
preciate Wireless in all its glory.

Radiogrand 12/6 Ace 8/5
Ratios 3-1 & 5-1. Ratios 3-1 & 5-1.

TELSEN ELECTRIC CO. LTD.
Miller Street, Birmingham.

“ The Wireless World ** are only accepted from firins we believe to be thaoroughly reliable
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CELESTION
LOUD SPEAKER
MODEL Z.20

PERCY HARRIS, a foremost
radio .expert, writes in the
"Wireless Constructor"—"Z20,
renowned for brilliancy and
quality . . . . speech and music
particularly good . . . . a
handsome instrument.”
Gloriously realistic in tone . . . .
holding undisputed rank as
; the finest of all loud speakers
e Model Z.20 is designed specifically to
A give the finest possible results with any
set from a Two-Valve to a Power Am-
plifier. Crowned with the Celestion
hall-mark — a beautifully designed and
hand-polished cabinet.
InOak . . . . . £7.15.
Mahogany . . . . £8. 5.
Walnut (toprder) . . £9 . 0. 0.
Other. Celestion models from £3.15.0.

CELESTION

The Very Soul of Music

WRITE F"R AN ABSORBING FREE
BOOK ON “SOUND RE-CREATION"

London Showrooms :
106,Victoria Street, S.W.1

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

itn

Mention of ** The Wireless World,

Certainly-

experiment
with your set

BUT NOT WITH
the COMPONENTS

Always use the best—

VALVEHOLDERS.
Clearer Tone "o oz o 2f=
Vibrolder o - .. 1/6
5-Pin Holder .. = .. 1/9
Pentode ob oe .. 2/3

SWITCHES.
Push-Pull 9. L 13
Rotary .. pon .- 19

TURNTABLE.

Ball-bearing and equipped with
hinged and folding legs .. 7/8

Send P.C. for ngli'ooa;f‘“'m leafiet
THE BENJAMIN ELECTRIC LTD.

BRANTWOOD WORKS, LONDON, N.17

when writing to advertisers, will ensure prompt attention. A2
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n ‘“all-mains?” receiver : .
constructed in 15 MN’JTE? "

WITH THE LEWCOS
3 VALVE KIT

Eliminating troublesome complications, the Lewcos
3 Valve Kit, designed for use with either D.C. or
A.C. valves, enables a safe and satisfactory all-
mains receiver to be built ‘in fifteen minutes.
Highly satisfactory results of quality and strength,
combined with selectivity and sensitivity, are pro-
vided by this receiver.

SEND TO-DAY FOR BOOKLET R.58.

This free booklet fully describes the
construction, assembly, working and"
performance of one of the most
efficient circuits ever conceived.

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

Trade Counter : 7 Playhouse Yard, Golden Lane, London, E.C.1

A3, Advertisements for ‘* The Wireless World ** arve only accepted from firms we believe to be thoroughly reliable.
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Use a NON-SPILLABLE battery

in your home —

It is so fatally easy for a few drops of atid to spill when changing over
ordinary low tension accumulators. You may already have experienced th_e
vexation of discovering damage to carpet or furniture on which acid has

dropped.

The C.A.V. Non-spillable accumulator contains acid—but in a iel]ied. form.
Youi cannot spill it, and it does not flow, so you can use it in any position.
Because of its advantages over the free-acid type of non-spillable accumulator,
its compactness, its safeness, it is the ideal battery for portable receivers. It
is also the battery to relieve you of all anxiety. Why not use one with your

home receiver?

Our latest Radio Battery catalogue No. T3 will gladly be forwarded upon

application.
We have recent'ly

intr

built like car batteries. May we send you details

@AVMM & G

All Position-Non

ACTON. LONDON, W. 3,

IF ANY OF YOUR FRIE

—INVITE THEM TO LIS

WEEK—JAN. 12th TO

Tan;

oduced an entirely new range of rechargeable high

EX kRN EAEE RN NN

DO NOT POSSESS WIRELESS

TO YOUR SET DURING RADIO

rE

NDS

TEN

18th.

EERMEARE FTFVITYY

Z
2

:S'pillable Batte

ries§

NEW §

ELECTRAD

SUPER-T

ONATROLS

These new Electrad varlable non induc-

tive high resi will safely dissi;

b watta at any position of the contact,

“with one-tenth or more of the registance

element in circuit. The all-metal con-

struction with the graphite resistance
1 fused to base obvi.

the

ity of using either a low-
current paper element or flne wire.
The action is amazingly smooth, Jong
lived and both mechanically and
electrically perfect. .
The Super-Tonatrolembodies new ideas
of proved merit with generous factors
of safety which more than fulfil all
expectations.
Buper-Tonatrols are made in seven
resistance ranges, taking care of alfl
ossible requirements.
List Price,
No. 1 A, 25,000-chm potentio- each
meter .. - N, .. 12/8
» 2 A, 10,000-0hm potentio-
meter . T 4 .. 12/8
» 3 A, 050,000-okm rheostat.. 12/6
» 4 A, 10,000-ohm rheostat.. 12/8
» 6 A, 100,000-ohm potentio-
12/8

meter .. oo
. 6 A, 25000-chm
12/6

pick - ap

volume control . =5

» 7 A, 50,000-ohm fourth ter-
minal pick-up fader volume

control .. 15/«

ROTHERMEL C

24, MADDOX ST., LONDON, W.1.

‘Phone : Mayfair 0578-9,

slention of ““.The Wireless World,”” when writing to advertisers, will ensure prompt attention.

“, ‘Write ior our 1930 cata.lo‘g’ue a.:‘n‘i a

udio
manual. Tt tells you all about Electrad
resistances, volume controls, power
amplifiers, eto. for electrical gramo-
phones,

Bend 6d. in stamps for this 68-page
booklet.

ORPORATION Ltd.
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el Jelly Acidt Balters . Derfoct forPoriable:

Hard and tough, almost
unbreakable, * Atlas”
Pirtoid Tubing is a
unique and far superior
material for High Fre-
quency Transformers,
Aerial Coils, etc. Drills
and taps like hard wood
or bone. ““Atlas’’ Pirtoid
Tubing can be obtained
In any usual diameter,
thickness of wall and

length.

CLARIRES

K¢

ATLA
PIRTOID
T UBING

Write for full particulars to
the Sole Makers :

H.CLARKE & CO. (M/CR) Ltd.,

ATLAS WORKS,
OLD TRAFFORD, MANCHESTER.

Ad
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Patent No. 317566

The *“‘Madrigal”

- e |
MADRIGAL
The Instrument with the gofden Voice

Receiver only, in walnut or mahogany,
handsomely figured and' polished. Price, including all valves

Here at last is amusxcal instrument

so near to perfection that reproduc-
tion, whether of a full orchestra or
individual soloist, is so faithful that it
is difficult to realise that the invisible
ether alone is the sole medium between
the “Madrigal” and the source of
transmission. Emineni musicians
and scientists agree that the
“ Madrigal > will be standard
radio for many years, and they are
safe in their decision.

The moving coil loud speakét within the pedes-
tal has been selected for its perfect fidelity in
reproduction of all sounds within the frequency
range of Broadcast transmission. The absence
of any aerial or earth, or even a frame aerial
for the local station and Daventry, makes the
instrument non-directional. The rubber-tyred
castors. enable it to be wheeled into any room
at will, and a smg!e connection to any lamp-
holder or power point provides all the power.
There are no batteries dry or wet.

The consumption of current is ridiculously
low : less than a 50-watt lamp for both speaker
and set. The cabinet work is a delight to the
eye.

It is impossible here to give more than
a brief survey of the many points which
are of interest to every Radio Listener,
but you can learn all about the instru-
ment by asking your dealer for one of the
artistic coloured folder; of the ‘“ Madri-
gal,” in which are included the latest
test reports from the Press. That you
wii: ask for a demonstra-
tion after reading it, is
inevitable.

and royalties, for AC. or DC. Mams - - £30 : 0:0
Pedestal only, with moving coil loud speaker . - LTO
for DC. - - - - - - - - £15:15:0 -

Pedestal_oply, ‘with moving coil loud speaker
and rectifying equipment for A

C- - - - £18:18:0

12, HYDE STREET,
LONDON, W.C.1.

Adverlisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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ATOR ¢
>
$ . You cannot , /’
QQ ¢ afford to use any but the best \’\

Condenser in an eliminator circuit.

HELSBY CONDENSERS

are made and guaranteed by a firm with
30 years’ experience in condenser making, from
small telephone and radio condensers to Power
Condensers ~ weighing upwards of 2 tons.

Guaranteed working voltages :-

Typc M r - 150 volts D.C.
Type 2A - - 350 volts D.C.
Type 3A - - 450 volts D.C.

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

I
BRITISH INSULATED (ABLES LTD

PRESCOT - LANCS.
Makers of PRESCOT and HELSBY cables

Fit th
e Fitted with the long-life
Dubilier Battery, your Set
will give better quality
: performance over

66 wolts

a longer period.
* And it costs less! 7/9
Other Voltages Available,

Ask your dealer for
a copy of the Du-

bilier Booklet—:* A - -
Bitabouta Battery.” **lt is Cheaper

than others—
has longer life,
and is

DUBILIER CONDEN-
SERCO. (x925), LTD.,
Ducon Works, Victoria Road,
North Acton, London, W.a3.

British Made.

Cleaver B22

D

THE - BEST LOUD SPEAKER

FROM 5 GNS.

The wonderful Loud Speaker with the tuned gongs
which impart crispness and brilliance together
with real purity and increased velume.
DEMONSTRATIONS DAILY. ‘
THEDONOTONE(Regd.)LOUDSPEAKER,

Dept. C 49, Furnival Street, Holborn, Londen, E.C.4.
"Phone : HOLBORN 0523.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. Ab
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REPLACE IT
WITH A

URTON!

Every BurTon com-
ponent embodies every
latest improvement!
It is at BurTon’s Pro-
gress - Works where
these improvements
are - first discovered,
first experimented
with and first utilized
—others follow. Ex-
BURTON REACTION amirie your set! ‘Re-

CONDENSER. place any defective
: part with a BurTon!

.

BurToN DIFFERENTIAL
CONDENSER.

A new addition to the famous range of
BurTon Condensers. Scientifically
designed, brass vases, interleaved with
Bakelite leaves, this condenser makes
shorting an impossibility. It means
easier tuming, Dbetler selectivity and
better detection.

The price is only

Base-board mounting

type.: Price 4/ s

BUuRTON BATTERY
SWITCH.

Super finish, with Ebonite

Knob and Nickel 1 n_!

Plated. Price /

With metal ?}nqb_. 9d B

rice:

Gl

F _;_.@ { "la.l

BURTON  RESISTER
CONTROLS.
Supplied in 3, 6, 10, 15,

30and 60 0hms re-
sistances.  Price 2/ 9

ose FERRANTI

A.C. Mains Recerver

it

ﬂm;h'

MODEL 31.

PRICE, including Valves:
In Oak £25. In Mahogany £26. In Walnut £26
Royalty £1 extra.

Handsome both in appear-
ance and in the sense that
‘handsome is as hand-
some does’; for the
reproduction is very nearly
true to life, and manipula-
tion is of the simplest.

Available for Alterndting Current only.
Voltages : 260’250, 40 cycles or over.

FERRANT! LTp. HOLLINWOOD LANCASHIRE

a7  Advertisements for The Wireless World ** are only accepted from firins we believe to be thoroughly reliable.
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/ IF YOUR SUPPLY MAINS ARE D.C.

You can use an A.C. All Electric

By Employing The M.L.—D.C.

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

Receiver

to A.C.
ROTARY TRANSFORMER

Can be supplied
to run from
any Voltage

Recommended and

R 12-250 V.D.C.
Philips Radio,

Marconiphone, 40 WATT Model
Burndept, £13-0-0
Kolster-Brandes,, 85 WATT Model
M.P.A., Etc., Etc. Sl 01

Telephone: 5001.

m—

EESEE |
THE STRONG POINT ,///
IN ANY MAINS UNIT 1/

The impregnable insulation of the / /

M paper dielectric in a Hydra Condenser /¥ /////
is the “strong point *’ in any elimin-
ator. When you -put Hydra into the
circuit, you cut out once and for all the
risk of condenser-trouble—you safe--
guard your set and all who handle it.

The best eliminators you can buy
contain. Hydra Condensers—uwrite
for list of makers’ names.

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

7/ DURING
RADIO WEEK

Will Day Ltd., as always, are co-oper-

ating with British Radio manufac-

turers, and all wireless receivers, com-

ponent parts and accessories can be

obtained immediately. Deal with a

- firm that has a real British reputation
second to none.

ALL MAINS RECEIVERS

Dubilier - (3-valve) £28

39. Marconi ¢ (3-valve) E£21

Lotus - (3-valve) £21
ALL TYPES ‘OF

) 2] A9 ,(‘:$

supplied on easy payments.
Details and catalogue on request.

WILL DAY LTD.

V, LISLE ST.,LONDON, w.c.z/
k 'Phone : Regen.t 0921-22. ‘
A8

Mention of *“ The Wireless World.” when writing to advertisers, will ensure prompt attention.
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All who prefer Quality
in Cigarettes

9

S5 for 3d. 10 for 6d.
20 for 11}d.

o=t
2
‘-\‘Ye

Ry rel o
Ae5 Taaoe "

N.C.Cc%92

The Battery without CRACKLE®

Once use a *‘ Pertrix ' H.T. Battery and no
other will content you. Being devoid of
the ordinary sal-ammoniac electrolyte, o
‘¢ Pertrix »’ possesses these unique qualities: LONCER LIFE =

(a) It cannot develop *‘ crackle.”
(b) It cannot lose power when
out of circuit. * .

(c) It gives—on every test—607,

longer life. !

H-T-BATTERIES

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

Factory—Britannia Works, Redditch, Worcs.

AQ  Advertisements for ** The Wireless World ** are onlv accepted from firms we believe {o be thorouehly reliable.
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Go home and listen
Radio Week 12th to 18th January

Easily operated by connecting to any
A.C. Mains light socket—no batteries
needed—this Lotus All Electric 3-valve
S.G.P. Set is highly selective and covers
a good range of British and Continental
stations. Cash price £21 (Royalties paid,
and including valves). The same circuit
is used in the Lotus 3-valve S.G.P.
Battery Model—Cash price £13:15: o.

For home construction get the Lotus
3-valve S.G.P. Battery Model Kit at
£7 112 : 6. cash. See and hear these sets
at any wireless dealer’s or write to-day for
the Lotus Sets Catalogue and Hire Pur-

[T

ALL ELECTRIC
RECEIVER

Gets the best reception.

Made by 'he makers of the famous Lotus components in one -of the most

modern vadio factories it Great Britain.

GARNETT WRITELEY & CO., LTD., Dept. W.W.4,

Lotus Works, Mill Lane, Liverpool.
| (TR ~F

We regret that
some of our
customers were
disappointed over s
delivery at Xmas.

NATIONAL

RADIO With the New Year

WEEK we are extending

JANUARY 12th to 18th, | our factory to meet
1930. the demand.

Get the Experts to
Advise You:

The R.G.D. Radiogramophone

T For the highest
possible quality
and tone for both
radio and record,
with ample volume,
incorporating  the
latest developmeénts
in  moving  coil
speaker; operates
‘entirely from elec-
tric mains, A.C. *
any voltage, or D.C.
200 volts or over

i Mahogany
£80

AN

A Pick-Up
of

Distinction.

meymzamapusuns

The R.G.D. Magnetic Pick-up is designed after years of
experiments, and we believe it to be as perfect as possible.
No record wear, perfect tracking, a scientific instrument,
specially developed for moving coil speaker reproduction.
Price £3 in bronze, £3=3=-0 in oxidised silver.

Place your order now to ensure delivery and we
shall be pleased to supply Literature on application.

The Radiogramophone Development Co.,
St. Peter’s Place, Broad Street, Birmingham.

‘a- ston

Mention of ** The Wireless World,”” when writing to advertisers, will ensure promptl altention. AiO
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UBILIER
FOR
DURABILITY

. Type B
SER. .37/6

proportion?

~ONDEN
CONPE sl

cities at

MICA
mediste €2V

53

1e price?

Inter

naq 14

m L]
Addr, S  ang
deq,e'_

¢“ Go Home and Listen’’
Radio Week, Jan. 12-18

FIXED CONDENSERS
Dubilier Condenser Co. (1925) Lid., Ducon Works, Victoria
Road, North Acton, London, W.3

Cleaver BCz277F

,;

Weight
2 pounds.

The SUPER
SPEAKER

UNIT

Without fear or favour
we claim the ‘* Kukoo
unit to give results
equal to Moving Coil.
Radio Expertsand Music
Critics are agreed that
forfaithful reproduction
over all ‘transmitted
frequencies it leads the
field.

Do Not Believe
Ouyr Claims only~

READ THIS PROOF J

TOM PRENDERGAST
24. UPPER BROOK N1 Casdl. MANCUESTER

Sole Patentees & Manufacturers :—

THE Kukoo
SHEFFIELD MAGNET co, Chass gnd
BROAD LANE, SHEFFIELD. ‘°§5/2~f’

'Phone :—20866.
‘Grams =—Magnet 20866 Sheffield.

P R LR LRl

Ia/a o AT s T G

Specially
designed

post free.

P,

1] NCIPAL LaXCamitin®
ICAYD LRAMATIC BUCIETIXES

ostage 9d. extrs.

A1l Aduertisements for < The Wireless World ** are only accepted from firms we believe to be tlioroughly reliable.
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RADIO WEEK PROGRAMMES wen. 12t 161t

are being particularly appreciated by the
fortunate possessors of trouble-free radio
equipment, in which

THE

METAL RECTIFIER

is now playing such a prominent part. Once
this rectifier is installed it can be forgotten,
because ‘it has nothing to wear out, no fragile
filaments, chemical action, or moving parts.

The majority of modern A.C. mains receivers,
eliminators, and battery chargers incorporate this
rectifier. See that your new equipment includes it.

For those who prefer to make up their own
sets, our book ** The All-Metal Way, 1930 "’ o F ; r
will be invaluable. It contains 32 pages of The Westmghouse Brake & Sabe Slgnal C‘)' Ltd-;
circuits and instructions covering all types of . »

A.C. Mains Units. Send a 2d. stamp with 82, York Road, King’s Cross, London, N.1.
your name and address. -

T OF THE
BRITISH UNITS.

18/6

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

THE BES
T

The neatest and quickest
way tofix an indoor aerial

H 159 Before you buy a umt for your: cone speaker, ' send
is touse fhes’e for a leaflet on this Watmel Unit. Both in theory and

E LE CTRON INSULATOCR n practice this is the best unit yet turned out either in
pl N s this or in any other country.

Fixed in a moment to your picture rail, PRICE Magnets of Cobalt Steel, pole pieqes of tu.rl?o sta!loy,
strrtlng' e cimvlf:mel;n plahce. lhgyrhuld PER.BOX armature of best charcoal annealed iron, positive adjust-
;;:sﬂ::l:pi:c:‘ie(;tu);ti!‘:'tl.sigfeh. the acrial and : ment and ‘true four-pole action combine to make this a
With Electron Indoor Aerial Insulator D . unit of outstanding performance and sensitivity.  Fully
Pins a directional Aerial can be instantly descriptive folder No. 101 comes free on application, and
rgr;‘:oveddand ﬁxedtl:t different unlgles at shows you how you can build‘a complete loud speaker,
eitner end or across the room; simply. pu £ i 5 a5 '

PNy i including magnificent oak cabinet, from a kit of parts

until the best results are obtained. * POST FREE costing' only 55/-.

T NEW LONDON ELECTRON WORKS Ltd. |
EAST “AM wNDON.E‘G WATMEL WIRELESS CO., LTD., Imperial Works,

For your indoor aerial use Superial, Electron’s Super ish St. dgware, Mx
Aerial, boxed in 100 ft. lengths. Price 2/6 = %‘elephon‘a:‘;}dﬁv&;‘e Oea'B ) P&T

~ - o~ | =
4’6;1 9] s o OB s e

Mention of ““ The Wireless World,”” when writing to advertisers, will ensure prompl allention. AI2

fre
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13 ELECTRICAL INSTRUMENTS IN 1

The “AVOMETER"”

MEASURES
AMPS, VOLTS and OHMS

without calculation of any kind.

NO EXTERNAL SHUNTS OR MULTIPLIERS.

The 13 ranges of the
i BRITISH THROUGHOUT.

are as follows:

0—12 Milliamps
0—120 Milliamps 1

1:2 Amperes

No printing matter can possibly convey
the numerous uses to which this Instru-
R i ment can be put. One of the largest
N e 4 firms in the world informs us that
012 Valts )»vohs. “THE VALUE OF THE ‘AVOMETER’
0120 Vol J ' CANNOT POSSIBLY BE APPRECIATED
ol UNTIL IT IS IN ACTUAL USE.”
0—10,000 Ohms }Ohms. This concern has purchased over 80

lgpdl'ihy Ll LT “ AVOMETERS ” and is still ordering.

Amperes:

0—1 Megohm

THE AUTOMATIC COIL WINDER & ELECTRICAL EQI{!PM]EN;I‘
0.,y td..

Price £8.8.0 WINDER Hgg%,o 1ézos?lvivlzlsns.k ROW,
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A WIRELESS LICENCE SCANDAL.

WIRELESS receiving licence costs but 10s. a year,
A and this is not a large sum when we consider the
hours of programmes to which it entitles us. The
Wireless World has always supported the authorities in
their insistence that the licence should be regularly paid,
and we have approved ofthe attitude of the Post Office in
bringing to book those who deliberately neglect to pay the
annual fee. . We have gone to considerable trouble to ex-
plain to readers who have written to us, and we have also
published an interpretation of the regulations concerning
the use of more than one wireless set in the same

building.

Our Statement Officially Approved.

The Post Office has officially approved of the wording
of the paragraph in which we have expressed the position
as follows: ““ A single receiving licence will cover the in-
stallation of more than one set, provided that the sets are
all in the same house, flat, etc., that is to say, tenants of
separate flats or sub-let premises.in the same building are
not entitled to share the benefits of one licence, nor may

AI5
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Vor. XXVI. No. 3.

extensions be made from a licensed set whereby the occu-
piers of otherhouses,. flats, etc., may listen without taking
out separate licences.”’

In view of this statement of the position officially ap-
proved by the Post Office, we were astonished to read in
the daily Press recently that the Post Office had agreed
that a single Jos. licence was sufficient to cover a wireless
receiving installation which supplied 200 separate luxury
flats apparently for the reason that they happened to
be all within one building.

An Irregular Decision.

We cannot believe that this is a proper interpretation of
the licensing position, and we draw special attention to
this case because we feel that it shouid at once be looked
into by the Post Office, and, even if fresh regulations are
necessary to meet the situation, they should be made in
order that indivadual tenants of the flats may be called
upon to pay separate licences for broadeast listening.

We believe that legally the Post Office would find it
difficult to enforce the payment of a licence fee on
apparatus capable of receiving wireless broadcasting but
which, in fact, was not being used by the owner for that
purpose. This secms to point to the monopoly of the
Post Office covering the use of apparatus for the purpose
of listening rather than the ownership of the apparatus,
so that we contend that in a building where one receiv-
ing set is installed it is even.more important that the
licence should be paid by those residents in the building
who have separate loud speakers or telephones which
they use for the purpose of listening than that the
receiving installation itself should be licensed. Further-
more, it might be argued that under the Telegraphy Act,
1869 (Sections 4 and 35), the Post Office is- entitled to a
rental in respect of the extension lines to the indi--
vidual flats.

If-the Post Office attempts_to- justify their action in
accepting one annual payment of Ttos. for a licence
for the installation in question which supplies 200 luxury
flats, then we regard the position as little short of
a scandal. The cottager and even the family living in one
room is, under the present regulations, required to pay
the 10s. licence, however difficult it may have been to
raise the necessary money for the wireless set and to pay
the annual licence, and this being so, why should resi-
dents in luxury flats enjoy the advantages of broadcast
reception with first-class quality from an ideal and
expensive receiving set without being called upon to
‘contribute in any way towards the cost of programmes,
whilst the poorer members of the community ‘enjoy no
such. privilege? f
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A Solution to the Field

Current Problem.

HILE it is now nearly three
years ago since this journal
first introduced moving-coil

been drawn to the possibility of dis-

pensing with the field-energising current by the adoption
of permanent magnets. In consequence the moving-coil
loud speaker is restricted in its use to where electrie

supply mains are available, as the current demanded

by the electro-magnetic field cannot be maintained
by a portable- accumulator. . Attempts to use per-
manent magnets have proved unsatisfactory inasmuch
as the flux density produced. has invariably been
inadequate. There is little point in Using a weak field
and hoping to make up for the loss of signal strength
by the use of a generous winding on the moving coil,

" fed with the output from several parallel-connected

power valves. In so doing the behaviour of the loud
speaker may become less linear
over the frequency range due
to an increase in the mass, in-
ductance ‘and capacity of the
winding, the current consumed
by the output stage can only
be provided by the use of
supply mains, while the small-
ness of the gap and the large-
ness of the coil impose a limit
beyond which one cannot go.

A minimum flux density of
10,000 lines to the square
centimetre has been assessed in
respect of the electro-magnetic
type of field, and to produce
this value in'a gap of sufficient
width and area requires a field
winding dissipating up to some
30 watts. In this case the gap
has a. width of #%in. and an

halve the width of the gap
about one quarter of the field
wattage is needed to produce
the required field strength.
Similarly with permanent mag-

Permanent magnet with l.5'mm. gap and fitted with

nets, to. hal\'e the area .01 the soft iron pole pieces l;gf“cme.“ity 8,000 lines to the
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Loud Speaker

By
F. H. HAYNES.

gap will nearly double the amount of
available magnetic flux, while to halve
its width will, in -a well-designed mag-
net, increase the flux nearly four
times. A compound permanent
magnet that is intended to produce a high flux density
across a small gap is by no means easy to design.
Special forms of cobalt steel must be-utilised to create
the necessary high flux within a magnetic circuit of
reasonable size and cross-section. Precautions must be
taken to ensure that the flux can be carried by the
iron where the cross-section narrows towards the gap,
while the magnetic leakage is governed by the shape,
and saturation is kept to a minimum so that the field
is concentrated within the space to be occupied by the
moving coil. Many instances have come to the writer’s
notice of attempts to construct a compound permanent
magnet in which it was hoped that the total flux
when added would produce the
required density at the gap.
Measurement has shown, how-
ever, that the flux density is
much lower than was antici-
pated, while the performance
of the finished loud speaker
was inferior in quality to an
electro-magnetic type working
from a given output stage.

It was not until the Exhi-
bition of last September that
attention could hopefully be
turned to the possibilities of a
reasonably compact permanent
magnet. Many readers must
have examined with interest
the moving-coil loud - speaker
magnets, then just produced,
and shown at the stand of
Swift Levick.? These magnets

1 Designed by G. D. L. Horsburgh,
Swift Levick & Sons; Ltd., Sheffield.
Obtainable, together with other ma-
terials required in the construction of
the complete loud speaker, from the
Epoch Radio Manufacturing Co.,
Ltd., 3, Farringdon Avenue, London,
E.C.4, and A. M. E. Sherwood, 150,
King’s Cross Road, London, W.C.1.

A 16
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Permanent Magnet Moving Coil Loud Speaker.
were of only moderate size, of unique
shape as regards casting and machin-
ing, and were stated to possess flux
densities of the order of 5,000 lines to |
the square centimetre. Subsequent de-
velopment by way of a small increase
in size and cross-section, minor modifi-
cations in shape and the insetting of
mild-steel poles to convey thé con-
centrated flux to the gap, has now re-
sulted in the production of magnets of |
an assured flux density of 8,000 lines
to the square centimetre when the gap
width is 1.5 mm. and the area 7 sq.
cms.  This area permits of a pole
diameter of 1lin. with a gap length
of 3in. We now have a permanent
magnet which promises to satisfactorily
replace the electro-magnet. As width
of gap has so great an effect on flux
density the dimensions decided upon
must be no larger than is required to
just accommodate the coil. On the
other hand the reduction of diameter

N\ TAPPED 2 B.A.

reduces the area of the gap, with con-
sequent increase of flux, but the
number of turns on the moving coil
must be increased in proportion to the
reduction of their diameter.

Coils for Small Gaps.

Our problem is now that of filling the
gap to the utmost with the moving-coil
winding, for if there is any space to
spare this should obviously be taken

up by decreasing the width or area of

e e e e e e e B S = P s

the gap. There is no question that the
best method is ‘that of building the
moving coil as a single layer of edge-
wound strip, as has long been done by
the Gramophone and Western Electric Companies.
Somewhat special tools are required to effect this, but
the resulting coil is exceedingly stiff, requires little sup-
port, and can be relied upon to maintain its shape. For
lightness the strip used may be aluminium, carrying a
single covering of silk or enamel, wound so that it
stands edgewise on its former. Another winding that
suggests itself is three layers of No. 36 enamelled wire,

Detailed drawing of the larger type magnet with a gap of 1.5 mm. and a flux den-
sity of about 8,000 lines to the sq. cm. A smaller type magnet is available having,
a 2 mm. gap and giving a flux density of some 5,000 lines to the sq. cm.

operated. like the strip-wound coil, through an output
transformer. For the home constructor there is another
possibility in that with reasonable care he can wind a
high-resistance coil, ‘thus obviating the dangers of dis-
tortion incurred by the output transformer. A high-
resistance coil designed to handle a given value of
signal watts occupies a slightly greater volume than
the - corresponding low-resistance winding actuated

Components used in the construction of the model having the 2 mm. gap. The surround material is secured without stretching to
the cardboard rings and the spare material is cut away after the diaphragm has been attached.

A 17
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Permanent Magnet Moving Coil Lond Speaker.—

through a transfermer owing to the increased ratio of
insulation and space to conductor. Nevertheless, there
is just sufficient room for a high-resistance winding

possessing the maximum number of turns for the undis--

torted power output specified for a valve that will give
ample volume for home conditions.
Test reveals that a 1,300-turn coil of No. 48 enamelled

wire gives practically faultless results when fed from
a P.625 valve. It 1s owing to the fact that No. 48
enamelled wire is the finest that can be conveniently
handled that it has been adopted, though its signal-
carrying capacity ‘is considerably in ‘excess of tliat
produced in the anode circuit of the P.625 valve.
Incidentally, the output from a valve such as the 1..S.6A
can be carried by the winding. It might be noted
here that the wvast im-
provements that have

taken place in the past

_—‘97/8'-—

i
/ 87—

K year in the power output
of L.F. valves makes it
possible to produce ade-
quate signal strength with

SR %

. less distortion, coupled
with a more compact
moving-coil winding.

A thin paper (“ detail

paper,’’ thickness 0.004in. )~
former is constructed to
carry the winding. It ‘is
made exact to size by
wrapping round a smooth
brass cylinder.  Dimen-

sions for cutting out the
paper, which should be of
a thin, smooth, non-shiny
variety, are given in the
diagrams. Two layers are
wrapped round the brass
cylinder, a thin coating
of seccotine completely
covering the faces which
adhere together.  Secco-
tine must be kept away
from the interior and out-
side surfaces to obviate the
sticking of the former to
the cylinder and to permit
of a subsequent treatment
with shellac varnish before
winding on the wire. As
the turns are to be put on
in a bank-wound fashion
across the former, and not
layer by layer, the cross-
over lead of No. 42 or 44
wire is taken through
under the end of the paper
before sticking on the end
strips which form a sup-
port to the winding.

A spindle and - crank
handle such as can easily
be made up is used to
rotate the cylinder, and
care must be taken to see
that the former and end
pieces run true on the
cylinder or otherwise the

Constructional details for making ‘the moving coil and centring device. Two dimensions are P T
shown on the brass former, the smaller being applicable to the narrow gap (1.5 mm.). edges when W]ndll’lg 1S

A 18
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Permanent Magnet Moving Coil Loud Speaker.—
commenced. The reel carrying the No. 48 wire is
lightly mounted in line with the former and away
from the operator. By the use of fine ‘‘blue-back”
emery the enamel covering of the wire is removed and
is lightly soldered, without need for twisting, to the lead
out wire already provided. Allowing the wire to lightly
pass through the fingers of the left hand and turning
the crank with the other 200 turns are run on into
one-sixth of the winding space. With care there is
little danger of breakage, and a magnifying lens is useful
for examining the condition of the winding. Owing
to the careful attention required in handling the wire
it is helpful to note down each 100 turns as completed
in order to guard against an error in counting. If on
completing the winding space there is room for another
100 turns, or if the former is filled with 100 turns
short of the required number, there is no need to leave
a space or, alternatively, to cramp the turns, but to
aim at filling the former with an approximate winding.
Test the former frequently to make sure that it can
be released from the smooth brass centre-piece. Test
the winding, also, -for continuity, on completion, with
a milliameter and 1.5-volt cell. The current will be
0.75 mA. It is worth while making a pair of coils
while the winder is set up.

Right Angle Cones for 1.5 mm. and 2 mm. Gaps.

Impregnate the winding with good shellac varnish,
Jeaving it on the cylinder to dry and frequently sliding
it to ensure freedom, taking care not to burr up the

-

Details for cutting out the diaphragm. The centre hole has a
larger radius when used with the magnet having a 2 mm. gap.

ends of the former or to crush it while forcing it free.
When thoroughly dried out in front of a fire cover the
winding, end-pieces with a single layer of shellac im-
pregnated absorbent tissue paper.
What is known as ‘‘ two sheet '’ (thickness o.010in.)
A I9
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Sectional view of the finished diaphragm and cradle. Spacing
washers are inserted.in order that the winding of the moving
coil may fall centrally within -the gap.

‘‘ Bristol *’ board still proves to be one of the best
materials for the construction of the diaphragm. The
edges to be secured together are bevelled and roughened
with a smooth file. A stick of wood with a saw-cut
end is used to turn over the front for attaching to the
surround. With a pair of sharp side-cutting pliers the
points are made on the end of the former at intervals
of about }in., taking care not to injure the leading out
wires. ~ While held on the brass cylinder shellac is
removed from the outer face of the points, and these
are then roughened with the file. A tight fit should
result when the former is brought up to the diaphragm,
and, assuming the end ring has been carefully mounted,
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the axes of coil.and diaphragm will coincide. ‘While still
holding the coil with the aid of the brass cylinder the
joints are turned back on to

JANUARY 15th, 1930.

careful that the grain in the cloth does not cause the
edge of the razor to wander from the circle. In -plan-
ning the diaphragm and its aluminium flange allowance

the seccotine-coated rim of
the diaphragm, and after,
perhaps, a quarter of an
hour they will be found to
hold in position. The blade
of a penknife can be used
to press them down, follow-
ing round from point to
point until the seccotine has
hardened. One loose or
split point will give rise to
rattle.

A pair of cardboard rings

p 075+ Q150+

160+ ?260 +
15 mA
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are cut and secured with Ao
seccotine, coinciding on the } =
two sides of the surround
material. While leather is 00005 e
still regarded as one of the i
5V, 2G5' v
T_ rJ S

H.T. -0—&—8 V.+l
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Two finished ioud
speakers. ‘The upper
model incorporates a
magnet baving a 1.5
mm. gap while the
other has a 2 mm.
gap which, while pos-
sessing a  slightly
weaker field, is easier
of- construction.

most satisfactory materials for constructing the surround
thin rubberised cloth (‘‘ Britcam *’) is used in this
instance as it is convenient to work and can be made
to lie flat without tensioning. = With the card rings
securely fixed the diaphragm is attached concentrically,
the edge being ‘‘ ironed * down. When dry, cut a
rough hole in the centre of the rubberised cloth and
then follow round carefully with the sloping edge of
u razor where diaphragm and surround meet, being

Circuit for quality reception from a local station. Suitable values are given and it is
assumed that when operated from an eliminator the voltage regulating resistances
will be arranged to avoid interstage coupling.

has been made to permit of the insertion of spacing
washers so that the coil winding can be brought centrally
within the gap.

The provision of centring is, of course, essential in
so small a gap. Any form of attachment by paper
spider effectively ties down the movement of the coil,
and if loosely mounted is of little use. The centring
adopted consists of a brass ring and baize pad so that
the coil actually rides on the edge of the baize which
fits into the centre of the coil former. This form of
centring does not produce an increasing restriction on
the movement with increase of amplitude. At the same
time it allows the coil to take up a position in the gap
as determined by the surround apart from the centring
device. Leading-out wires are seccotined down to the
sides of the diaphragm under strips of tissue paper some
1}in. in length and then taken on to terminals carried
in insulating bushes on the aluminium frame.

To ensure good results attention must be given to
the circuit of the receiver, and experience shows that
a single H.F. stage with either neutralised triode or
screen-grid valve, transformer-coupled to an anode-bend
detector and followed by a resistance-coupled I.T.
stage, is about the best when using a good outside aerial.
This circuit, with suitable values, is given. Such a
set is a local-station receiver, and it will quickly be
realised that good-quality reception cannot be obtained
from distant stations if only for the reason that a sensi-
tive set introduces background noises. Owing to the
impedance of the loud speaker being somewhat low in
value, the use of a pair of parallel-connected output

A 20
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valves gives an appreciable increase in volume. Two
P.625 valves produce a sensitive output stage in view
of the comparatively high amplification factor and the
relatively low impedance. If the grids are fully loaded
the power output of the pair of valves is nearly two
watts when combined. with the moving coil described,
while with a single valve this output is more than
halved.

To those accustomed to the use of a moving-coil loud
speaker where the field excitation is derived from a
rectifier this loud speaker is to be specially commended.
Although the background ripple coming from a rectifier
used to cnergise a field magnet may be practically
inaudible, its removal makes a vast difference to the
quality of reception, particularly as quite large 50-cycle

Wireless 65
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amplitudes may be built up without an appreciable
sound resulting. -Moving-coil loud speakers are, more-
over, particularly responsive to these low frequencies,
whereas a reed-driven cone invariably gives no response
below 100 cycles. Tested over the frequency range
with audio-oscillator and calibrated microphone using
valve . voltmeter as a means of measuring the ampli-
tudes transmitted and received, the finished speaker
reveals a characteristic as good as any other model,
possessing, at the same time, the well-defined brilliancy
only to be found in speakers of the moving coil type.
The base response is as good at 40 cycles as at 200,
while a falling off does not occur until a frequency of
6,000 is reached, which is a condition with all types
of loud speekers and, incidentally, of the associated
amplifier as well.

AN OPTICAL PICK-UP.

‘The drawing ‘illustrates an ingenious
method of converting the mechanical
movements of a gramophone stylus into a
fluctuating electrical current of corre-
sponding value (patent No&. 314,126). At
the centre of the diaphragm C is a small
spot of deposited silver, acting as a reflec-
tor to a beam of light projected from a
lJamp L. The lamp is mounted in the
centre of a disc D carrying a series of
light-sensitive cells G. The movements
of the stylus S as it follows the track
of the gramophone record vibrates the
diaphragm C, and so varies the intensity

iy el

Converting the movements of a gramo-

phone needle, into fiuctuating currents by

means of a reflector and light-sensitive
cell. (No. 314,126.)

of the light reflected back on to the cells
G from the ‘“silver spot’ mirror, thus
giving rise to corresponding current
changes in the circuit of those cells. The
component parts shown are all mounted
on the tone arm.

oco0oco

INDIRECTLY HEATED VALVES.

The sensitised cathode of a valve is
energised by hedt generated when the
current from A.C. mains is applied to a
condenser of which the cathode forms
one plate (Patent No, 307,325). A highly
refractory dielectric is used, such as zir-
.conia, thoria, or silica, The sensitised
cathode is in the form of a tube con-
taining the dielectric, which. contacts in
turn with two semi-cylindrical metal
plates to which the alternating mains
voltage is applied. The arrangement in
effect forms two condensers arranged in
series, the external cathode being the
common or. central plate, so that it re-
mains at a constant potential.

In another arrangement (Patent. No.
307,326) the sensitised cathode is heated

A 21
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by ionic bombardment set up across the
gap between its inner surface and a cen-
tral auxiliary electrode, the A.C. mains
being directly connected across the two.
The tubular cathode forms an electro=

static screen for the other electrodes.
0000

SAFEGUARDING POWER
OSCILLATORS.

During normal operation the passage
of grid cwrrent automatically maintains
e grid of a transmitting valve at a
safe negative bias. Should the valve
cease to function, the negative grid
charge tends to disappear, and if no pre-
cautions were taken this would in most
cases cause the transmitter to burn out.
In order to prevent such a contingency,
the arrangement shown in the figure has
recently been protected (Patent No.
308,085).

The ordinary grid condenser C and
grid leak .G L are supplemented by a

=

Maintaining a safe negative bias on a
transmitting valve. (No. 308,085.)

choke L, and by one or more discharge.
tubes D, D,, D, ‘designed to flash over
at.a voltage corresponding .to the. mini-
mum ‘“safe ’. ‘grid. potential. of . the

oscillator valve O, So long as the trans-
mitter is in operation the correct working
grid bias is maintained; any excess volt-
age escaping wvia the tubes D-D,. Should
the valve cease working, so that the
grid current stops, a rectifier valve R
comes into action and provides sufficient
negative grid bias to prevent any damage
to the power valve.

(el eRelle]

A CONSTANT-COUPLING- CIRCUIT.

It is well known that in the ordinary
type of back-coupled receiyer the coupling
factor tends auvtomatically to increase for

A constant reaction scheme with shunt
circuit' RC;. (No. 283,121.)

the shorter wavelengths, and to fall off
for the longer waves, even if the spacing
between. the two coupling coils is mainv
tained constant. A simple method. of
ensuring a constant degree of reaction in
this type of receiver, even over a wide
variation in tuning, is illustrated in the
accompaunying diagram (Patent No.
283,121).

The plate or reaction coil L, is shunted
by a reistance R in series with a con-
denser C,. When the input circuit L C
is tuned to a short-wave station, the
shunt cirecuit R C, tends to bypass a
larger proportion of the plate current
than when the set is tuned to a long-
wave station. The effective curreut
flowing through the reaction coil L, is
accordingly regulated- so as to offset
automatically any fluctnation in the de-
gree of rveaction as the tuning of the
input ‘circuit is alteved.
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Hints on the Operation of Ganged Filter Circuits.
By W. T. COCK ING.

(Concluded from page 35 of previous issue.)

coils which have been used in experiments with the

band-pass filter. While it is not claimed that they
are the best which can be made, in praclice they give
extremely good results, and they have the merits of
being both compact—an important point—and inex-
pensive. The inductance of each coil is 240 micro-
henrys, and the calculated H.F. resistance at 500 metres
is 5 ohms; the tuning condenser should have a capa-
city of 0.00035 mfd.

I[N Fig 6 are given full details of the medium-wave

The Use of Trimming Condensers.

Each coil consists of #6 turns of -No. 26 enamelled
wire on a zin. diameter cbonite former. The formers
are placed side by side in the position indicated, and as
close as possible without the wire of one coil touch-
ing the former of the other; and in a position such that
the distance between the end turn of one coil and the
end turn of the other is exactly one inch. The value of
coupling given by this arrangement has been found to
be very satisfactory under all conditions ; in some cases,
however, a different value may give better results, and
the effect of varying the coupling should certainly be
tried. The two ends of the coils which come together
in this method of mounting should, of course, be. the
low-potential (carthed) ends in order to reduce the
possibility of capacity

The greatest difficulty with ordinary tuning circuits
lies in the aerial circuit, owing to the extra capacity
thrown on to it by the aerial. Since the inductances
of all the coils can very easily be made almost identical,
the chief point in ganging the condensers of any set is
to make the stray capacities across each tuned circuit
the same. In the ordinary tuning arrangement this is
difficult ; each circuit usnally has a very different mini-
mum capacity. With filter circuits, on the other hand,
the capacities are more evenly divided ; indeed, some-
times the circuits are so nearly alike that almost perfect
ganging can be achieved without the least trouble.

In certain cases, when volume control is carried out
by means of a high-resistance potentiometer shunted
across the secondary coil of the aerial filter, it is found
that this circuit has the highest minimum capacity of
any. Therefore, the capacity across every. other coil
must be increased ; and this is best done by connecting
in parallel with each tuning condenser a small adjusta-
able condenser with a maximum capacity of about
50 mmfd. In any circuit this method of matching the
minimum capacities may be adopted with good results.
While it is easiest to connect an adjustable condenser
in parallel with each tuning condenser, it is wasteful,
for in every case there is at least one circuit in which
an extra condenser is unnecessary. By adopting the

following procedure it is

quite a simple matter to
find out which circuits
have low minimum capa:

coupling.
In order to obtain the
best results from the filter SR

circuit it is essential that
the two condensers in each
filter be ganged; and, if
this is done, there is no
difficulty in ganging all the
tuning condensers and
making a single-control set. |
‘Ganging: filter circuits is
quite a different proposi-
tion from ganging the con- 3
densers of the usual cas- | ‘ 68A
cade tuning circuits; the |
difficulties encountered are B T
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/9 " the couplings between
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rotors, tune in the station
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denser separately.  That
circuit which requires the
vanes of its tuning conden-
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Fig. 6.—Dimensions of medium-wave coils which have proved

is 240 microhenries.

feast has the highest mini-
mum capacity. Therefore,
unless capacity can be °
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High Selectivity.
removed from this circuit, all the other circuits must
have a small condenser connected across them.

The operation of adjusting the capacities of these
equalising condensers is quite simple. Set them all at
minimum, and tune-in a station on the higher wave-
lengths (500 metres or so) by altering the positions of
the rotors of the ganged condensers. Tighten up the
couplings, and tune-in another station at the other end
of the scale. This time do not loosen the coupling, but
tune it in to its best by the small adjustable con-
densers. Now return to the longer wavelengths, and

i
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aerial lead a series condenser for adjusting the mini-
mum capacity of this circuit, and to include a different
condenser for each waveband.

Tuning Appears Flat with Band Pass Filter.

All these equalising condensers are shown in the cir-
cuit of Fig. 7, and also the recommended method of
switching for waveband changing. Reaction is shown,
but <® can, of course, be omitted if desired. The re-
action winding should consist of a few turns .of thin
wire, wound at the earthed end of the secondary coil
of the anode filter.. Care should be taken to ensure that

HT+
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Fig. 7.—Circuit showing ganged filters, equalising condensers and a suggested method of waveband switching.

C, ganged tuning

condensers 0.00035 mfd.: C;, equalising condensers of 50 mmfd. and C, series aerial condensers.

again tune-in a station by altering the positions of the
rotors. Tighten up the couplings and go back to the
short wavelengths; tune-in a station on the adjustable
condensers.  Repeat this until no adjustments are neces-
sary at any part of the scale. Usually it need orily be
done two or.three times, but the oftener it is carried
out the more perfect will the ganging be.

The Series Aerial Condenser.

The operation of ganging, if carried out on these lines,
is by no means difficult, and, fortunately, once the
condensers are properly ganged on the medium wave-
band; the ganging still holds good when the long-wave
coils are switched in. This is provided that the long-
wave coils all have the same inductance and self-
capacity, which is usually the case. The only circuit
likely to give trouble in this respect is the primary coil
of the aerial filter. There will be no trouble if the aerial
winding is suitable, but, unfortunately, this is different
for every aerial; the best remedy is to include in the
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it has a very low capacity to the taned winding, other-
wise either howling will result on the long waveband or
the ganging of the last tuning condenser will be affected.
This is not peculiar to the filter circuit, for it will occur
with any circuit in which the reaction winding has a
large capacity to the tuned grid circuit. On first operat-
ing a set employing band-pass filters the results may at
first seem a little peculiar. As the single tuning control
of a properly designed set is rotated a station will sud-
denly be heard, it will remain.at constant strength over
a condenser movement of several degrees, and then, as
the control is further rotated, it will suddenly disappear.
At first the tuning seems very flat, for when listening
to a station quite a large movement of the dial pro-
duces little or no change in strength; but on each side
of this band the station is suddenly cut out. The effect
is due, of course, to the relatively flat-topped tuning
curve obtained with these circuits. When trying out a
new set it may be said that, after all the condensers are

properly ganged, if a station can be tuned-in sharply
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High Selectivity.

at one distinct setting of the dial, the coupling between
the coils is too loose. On the other hand, if a station
can be tuned-in sharply at two distinct settings of the
dial the coupling is too tight. The coupling is correct
when every station is audible over a small range of dial
settings, but cuts off sharply outside that range. If it is
noticed that the selectivity is less on one side of a
station than it is on the other, it is a sign tlat the
ganging. is imperfect; the remedy is obvious.

The most satisfactory layout for a set using filters is
undoubtedly one which is more or less symmetrical. The
aerial circuit filter can be enclosed in a metal box, and
the anode circuit filter in another box of the same dimen-
sions. The layout of components in each box should be
the same, in order to keep the stray capacities as far as
possible alike in each circuit. The H.F. valve can very
well be placed between the screening boxes. With a
layout of this kind there is very little danger of instability,
due to the anode circuit coils coupling with those of the
grid circuit, but it is, of course, necessary to insert the
usual decoupling devices in the battery leads.

Remarkable Selectivity and Good Quality.

The writer has found that a set built to the diagram of
Fig. 7, with a layout on the lines indicated, gives very
good results when followed by a two-stage L.F. amplifier
(one R.C., one transformer). The coils used in the ex-
periments were made to the specification given earlier
in this article, and all four tuning condensers were
ganged. As an indication of the selectivity obtainable,
it may be said that with a P.M.12 valve for the H.F. and
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a slight amount of reaction to counteract the detector
damping, Toulouse can be received at full loud speaker
strength without any jamming from Brookmans Park,
although it is only about nine miles away. This could
not be done with the same H.F. valve and' two tuned
circuits, at the same distance from the old London
station. The separation of 2LO from Toulouse ‘is only
58 k., so this indicates a very high order of selectivity,
and the valve used has both a lower A.C. resistance and
a lower amplification factor than the A.C./S\G., for
which the calculations were carried out.

On the long waveband it is not possible to receive
Koenigswusterhausen without jamming from both 5XX
and Radio-Paris. This-is hardly surprising, since the
separation is only g kc. ; Radio-Paris, however, is quite
clear of Daventry. The most noticeable improvement.on
the long waveband is the exceptionally good quality.

On both wavebands the amplification is noticeably
less than with the same valve used with only two tuned
circuits ; this is inevitable, and represents the price which
has to be paid for the high selectivity and good quality.
The loss in amplification, however, is not serious, since
by the use of the indirectly heated cathode screen-grid
valve the amplification can be made the same as, or
nearly equal to, that with a battery type valve with two
tuned circuits. It may be said, therefore, that the filter
circuit offers real advantages, not only for the improve-
ment in quality but also in providing the high selectivity
pecessary under modern broadcasting conditions. In
addition, a not inconsiderable advantage which it offers
is the greater ease with which a really single-control
receiver can be made.

International Amateur Telephony. T T N N e U M

The Federal Radio ' Commission of
U.S.A. has recently granted permission
for the use of amateur telephony on g
14,100 to 14,300 kc. (21.28 to 20.98
metres) by those holding extra first-class

 TRANSMITTERS’ NOTES. |

International Amateur Radio Union.

Italy.—Associazione Radiotecnica Italiana
(A.R.1.), Viale Bianca Maria 24, Milan.
New Zealanid.—New Zealand Assocn. of

Radio Transmitters, P.0. Box 779,
Auckland.
Norway. — Norwegian Radio Relay

League, Voksenlia, Oslo.

operators’ licences or otherwise able to
show special technical qualifications.
The privilege, however, is in every case
subject to the endorsement of the licence
by the A.R.R.L., as the waveband is so
restricted that the Supervisors of the
League wish to limit the right to ama-
tewrs of demonstrated technical ability.

The Editor of our esteemed contem-
porary, QS7, fears that the language
barrier may prove a difficulty in trans-
atlantic conversations, but he is, we
think, unduly pessimistic when he
writes : ‘“‘ Even when we talk to our
cousins in the far-flung lands of the
British Empire we cannot be too sure
that our harsh American accent will
convey Inuch iutelligence to the carefully
attuned British tympanum: We may
need a new international abbreviation to
mean ‘I hear you perfectly, but I
haven’t the slightest idéa what you ave
talking about!”” We suspect that Mr.
Warner is trying to “pull our legs”
but hasten to assure him that, provided
his followers do not indulge iu too high
flights of ultra-Americanism, we do not
anticipate any great difficulty in under-
standing them.

It may be of use to our readers if we
give a list of the various branches of the
ILA.RU. and the addresses to which
commniunications may be sent. The Head-
quarters are the otfices of the American
Amateur Relay League, Hartford, Con-
necticat, where the business of the
Canadian Section is also conducted. The
affiliated societies are :—

Gt. Britain.—Incorporafed Radio Society
of Gt. Britain, 53, Victoria Streef,
London, S.W.1.
tustralia. —Wireless Institute of Aus-
tralia, 81, Castlereagh Street, Sydney,
N.8.W.

Belgium.—Reseau
Congres, Brussels.

Denmark:. — Experimenterende
Radioamatorer, 5, Holmens
Copenhagen K.

France. — Reseau Emetteurs. Francais
(R.EF.), P.O0. Box 11, Boulogne-
Billancourt (Seine).

Germany. — Deutschen Amateur Sende
und Empfang Dienstes (D.A.S.D.),
Blumenthalstrasse 19, Berlin, W.57.

Holland. — Nederlandsche Vereeniging
voor Internationaal Radioamateurisme
(N.V.LLR.), P.O. Box 400, Rotterdamn:.

Belge, 11, rue du

Danske
Kanal,

South  Africa—South African  Radio
Relay League, P.0. Box 7028, Johiu-
nesburg.

Spain.—Associacion E.A.R.; Mejia ,Le-
querica 4, Madrid.

Gooo

American Time Signals.

A slight alterat'a in the code of
signals from stations in U.S.A. will be
made as soon as the transmitting clocks
have been altered. The new code will
consist, as before, of the transmission of
a dot for each second of the five minutes
preceding the actual time signal, omit-
ting the last four dots (at the 56th, 57th,
58th, and 59th second) of the 55th to
58th minute, and the nine dots imme-
diately before the dash which indicates
the hour; the 29th dot in each minute is
also omitted. The new feature will con-
sist of the omission of the dots at the
51st second of -the first minute of the
signal, at the 52nd second of the second,
the 53rd second of the third, and the
54th second of the fourth minute. The
dots following these gaps indicate the
number of minutes to go before the final
dash.

A2y



]

JANUARY 15th, 1930.

Wireless
World

SRS

69

CURR.

T TODIC.S

Events of the Week in Brief Review.

1 IN 2.

Cambridge is believed to be the most
‘“wireless '’ town in Britain, according to
the local Post Office authorities. The
number of wireless licences exceeds
13,000, representing one licence for about
two-and-a-half inhabited houses.

0000

SHORT-WAVE BED-TIME STORIES.
Even the tiny tots are discovering the
value of short waves, to judge from an
innovation at the Radio Experimental
Station, Paris. This station now trans-
mits a Children’s Hour on 31.65 metres.
It is intended specially for the benefit of
children in the Colonies.
0000

WIRELESS FOR WAR VETERANS.

The Daily News, which was instrumen-
tal in securing wireless for the principal
London hospitals, completed another
happy enterprise on Wednesday last, when
Viscount Cowdray presented a wireless
installation to the Chelsea Pensioners’
Hospital, the cost having been borne by
readers of the newspaper. The installa-
tion, on which nearly £700 has been spent,
includes 576 points for headphones.

0000

HAVE YOU TRIED IT ?

‘“ Sonorous perspective effects ’ are
claimed by M. P. Hemardinquer, a
French - wireless amateur, in experiments
he has conducted with two pick-ups and
two identical gramophone records played
simultaneously. By slightly retarding
one record and carefully adjusting its
volume, M. Hemardinguer states that a
genuine stereoscopic effect is obtained,
especially when two loud speakers are em-
ployed.

0000

SHORT WAVES AND A SOLAR
ECLIPSE.

General Ferrié, the chief of the French
military wireless service, has just com-
municated to the Academy of Sciences the
results of radio observations which he con-
ducted in Indo-China in May last during
the total eclipse of the sun.

During the period of totality there was
a considerable diminution of signal
strength on the short waves .and 30
seconds elapsed between the direct signal

and the receipt of the characteristic

““ echo.”” The General made no attempt
to explain the delay, writes our Paris
correspondent.
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LONG WAVES FROM ICELAND.

“ Utvarpsstoed !’ will be the password
of Iceland’s first broadcasting station, to
be opened at Reykjavik in the early
summer. The aerial power will be 16 kW.
and the wavelength 1,200 metres.

0000

A USE FOR ¢ JUNK.”
Most amateurs find it necessary to start
a junk box within a few weeks of begin-
ning their wireless career. Many-of the
components which make up these museums

—

CHELSEA. PENSIONERS’ WIRELESS.
Through the enterprise of the Daily News
a Marconiphone receiver with 576 head-
phone points has been installed at Chelsea
Hospital. A unit system amplifier with
eight valves is used. The photograph
shows how the service is ¢ laid on” to
each cubicle.
are obsolete but perfectly sound, and it is
with this fact in mind that the Stretford
and District Radio Society has issued an
appeal in connection with the Manchester
Station Wireless .for the Blind Fund.
Members of the society feel confident that
the nation’s junk boxes will yield ample
material to construct serviceable sets for
the blind poor.
Wireless amateurs or others who wish

to contribute to this most practical effort
are cordially invited to send their surplus
apparatus, be it ever so old, to the Hon.
Secretary, Manchester Station Wireless
for the Blind Fund, Town Hall, Man-
chester, or to the Stretford and District
Radio Society, 6, Derbyshire Lane, Stret-
ford, Meanchester.
0000
I.E.E. ANNUAL DINNER.

The annual dinner of the Institution of
Electrical Engineers will be held at the
Hotel Cecil, Strand, W.C.2,-on Thursday,
February 6th, 1930, under the Presidency
of Col. Sir Thomas ¥. Purves, 0.B.E.

0000

INDEX AND BINDING CASES.

The index for Volume XXV of 7he
Wireless World is now ready, and copies
are obtainable, price 3d. (post free 4d.),
from the publishers, Dorset House, Tudor
Street, London, E.C.4. Binding cases for
the volume can also be supplied, together
with the index, price 3s. 1d., post free.

0000

RADIO TRAIN CONTROL.

The London and North-Eastern Rail-
way has recently conducted experiments
in the use of wireless for handling goods
trains in shunting yards, the object being
to provide a means of communication
between the engine-driver and the opera-
tor in charge of the control tower from
which shunting operations are directed.

The results, which are not yet pub-
lished, ave being considered by the
Ministry of Transport, and are expected
to be dealt with in an official report on
various methods of automatic train

control.
0000

WAR IN THE ETHER.

In defiance of the cheerful theory that
broadcasting makes for international
amity comes a disturbing report from a
Stockholm correspondent indicating a
radio feud between Sweden and an
unnamed ‘‘ Central European country.’’

The message tells of the establishment
of a special control station in the little
town of HEskiltuna, in Central Sweden,
with the object of overcoming interference
to Swedish listeners from outside sources.
“It has been found,” says the report,
“that a wireless transmitting station in
a certain capital of a Central European
country has not respected the Inter-
national Radio Convention, which it had
signed, but arbitrarily changed its wave-
length, with the result that it conflicted
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Part XVII.—Parallel Tuned or Rejector Circuits.

By S. O. PEARSON, B.Sc.,, AM.ILE.E.

(Continued from page 44 of previous issue.)

N last week’s issue a tuned circuit was considered

where the inductance and capacity portions were

connected truly in parallel so that the alternating
voltage applied between the ends of the circuit was com-
mon to each branch. Under these conditions it was found
that when the circuit was tuned to resonance with the
frequency of the applied voltage and that once the oscil-
lating current flowinig round the closed loop had been
built up to a steady R.M.S. value or constant amplitude,
no current whatever was drawn from the source of
supply.

The system was likened to a pendulum or weight-
loaded spring in vacuo where all sources of energy loss
had been eliminated. Once the mechanical oscillations
are started they will continue indefinitely without diminu-
tion under conditions like this where there is no loss of
energy. Similarly in the imaginary perfect tuned circuit
the oscillations of current round the closed loop would
theoretically persist with undiminished amplitude even
after the closed circuit has been disconnected from the
source of E.M.F. This obviously must be so as there is
no means of escape for the stored energy. Oscillations of
any kind, electrical or mechanical, which continue with
undiminished  amplitude

the pendulum is in motion. The result is that as soon as
the driving impulses are withdrawn the oscillations will
begin to die away at a rate-depending on the magnitude
of the energy losses. If the pendulum is suspended in
air at ordinary atmospheric pressure instead of in a
vacuum the air resistance to the motion of the bob would
have a considerable damping effect and the decay of
oscillations would be very much more rapid. Where it is
required to maintain the oscillations at a constant ampli-
tude in spite of incidental losses, it is necessary to give
the pendulum a small impulse once every swing to make
good for the energy lost per swing. This is what-is done
by the driving mechanism of an ordinary clock.
Turning now to the electrical circuit, we find that the
same conditions have to be fulfilled. The inductance coil
L is bound to have some resistance and this is always far
greater than that possessed by the condenser and con-
necting leads. For this reason we are justified in assum-
ing that the whole of the resistance in the circuit is con-
centrated in the inductive branch. The actual circuit
under consideration is shown in Fig. 1 (a), where L is the
inductance of the coil in henrys and R is its resistance.
in ohms ; C is the capacity of the condenseér in farads.
Suppose that an alter-

are called undamped oscil-

lations. If the oscillations
are self-maintained, as ex-
plained above, they are
called free oscillations and
their frequency is called

nating  voltage  whose
R.M.S. value is E is ap-
plied to the ends of the
5 circuit and that the circuit
J is tuned to resonance. As

(9]
—]JF before, an oscillating cur-
E rent will traverse the closed

the circuit (or mechanical

{
the wnatural frequency of '
system). In the case of un- l

®) loop, but heat will now be
'- generated in the' coil, due

damped free oscillations
the natural frequency is
the same as the resonant

T
frequency of the circuit, bein iven b =- —

quency g & y f 2V IC
cycles per second.

The Effect of Resistance.

Now in practice it is impossible to obtain any vibrating
system, whether it be mechanical or electrical, which is
absolutely free from energy loss. For instance, in the
case of a pendulum, even if it is suspended in a vacuum,
there are some small losses in the suspension spring when

Fig. 1.—(a) Parallel circuit where resistance is present in the
inductive coil. (b) Equivalent circuit.

to its resistance. This
means that the circuit is
absorbing energy from the
source of supply, and should this supply be cut off the
oscillations would die away in the same manner that a
clock pendulum will come to rest when the clock spring
runs down.” At the present time we are not concerned
with the decay of oscillations but with the conditions ob-
taining when the oscillations are being maintained by the
source of E.M.F. We require to know the general be-
haviour of the circuit when it is tuned to resonance with
the frequency of an applied E.M.F. of constant
amplitude.
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Wireless Theory Simplified.—

We have already seen that a coil of inductance L and
resistance R is electrically equivalent to a pure: induc-
tance L connected in series with a resistance R, and
therefore the parallel circuit of Fig. I (a) is equivalent to
the circuit of Fig. 1 (b), where the coil L has no resistance
and the resistance R is non-inductive: Each branch then
consists of a simple circuit whose principles have already
been dealt with in this series. By combining the known
laws of each in the proper manner we can determine the

‘£ E ‘E
|
1
1, ! 1
o R
0 o I o
(=) ® @© @

Fig. 2.—(a) and (b) vector diagrams for inductive branch of Fig.1.
(c) for condenser branch and (d) for the complete circuit.

resonant frequency of the circuit and find the impedance
at any frequency or when tuned to resonance.

Currents in the Branch Circuits.

The current I, taken by the coil is given by

I, :]Z; AMPEEESEPr ) A o i FL (1)

“where Z="y/R?+ (27fL)* ohms is the impedance of the
coil. This current lags behind the applied voltage E by

an angle ¢ where cosp=-, as explained on page 523

V/
(November 26th issue) and the simple vector diagram
showing the phase difference between thé current and
voltage for the upper branch of the circuit is given in
Fig. 2 (a). '

The current I, in the inductive branch can be con-
sidered as being the resultant of two component currents,
I/, in phase with the voltage, and 17, lagging behind the
voltage by go®. This idea is clearly shown by Fig. 2 (b),
from which it is easy to see that

I',=I, cos ¢ and I", =1, sin ¢,
and from the impedance triangle of the inductive colil,
shown in Fig. 3, we see that cos ¢=IZ—'{and sin ¢—ﬁ/\‘

Referring now to the condenser branch, the current in

it is given by Izz)];‘ N SR 51 Bo 8101010 b o 010 0 120 (2)
where X, =—é-_r£f-c is the reactance of the condenser. This
current I, leads the voltage E by go® as shown in Fig.

2 (c).

To find the current taken by the combined circuit, i.e.,
the current drawn from the supply, we must add by the
vector method the two currents I, and I, in the respec-
tive branches. This is done by drawing the two current
vectors OI, and OI, from a common origin O in their
correct phase positions as shown in Fig. 2 (d). We see at
once that the two currents I, and I, are not opposite in
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phase as they were in the case of the circuit without re-
sistance, and the réesultant therefore cannot be found by
simple subtraction. The resultant current is given by OI,
the diagonal of the parallelogram formed with OI, and
OI, as adjacent sides. The impedance of the complete
circuit is simply equal to the ratio of voltage to current.
The formula giving the current at any frequency is rather
complicated, but fortunately we can deal with the circuit
from a graphical aspect to get a clear conception of its
general behaviour.

Minimum Current at Resonance.

As the frequency is raised the current I, in the coil
decreases, whilst the current I, in the condenser branch
increases ; but if on the other hand the frequency is kept
constant and the capacity of the condenser is varied, only
the current I, will change. This simplifies matters a great
deal and accordingly let us suppose that the capacity C
is varied over a wide range, everything else being fixed.
The current I, is directly proportional to the capacity and
therefore the resultant current I will vary both in phase
and magnitude as the capacity is changed. Let OA, OB,
OC, OD and OF be several values of condenser current
represented as vectors in Fig. 4 (a) corresponding to
different values of the capacity, OI, being the fixed cur-
rent in the inductive coil. The broken line vectors 1, 2,
3, 4 and 5 in the diagram show the resultant currents for
the respective capacity values. Of these, No. 3 is in
phase with the voltage and is obviously the shortest.

It is thus clear that there is one particular value of
capacity which will make the total current a minimum,
and this minimum current
is exactly in phase with the
voltage. When this hap-
pens the circuit is tuned to
complete resonance with ‘
the applied frequency, be- [
cause all components of
current at right anglesto -
the . voltage balance out
and the circuit as a whole
behaves as though it were
a pure resistance. The vec- ”
tor diagram showing the :

conditions for complete :
resonance is given in Fig.
4 (b) . Fig. 3.—Impedance trlangle
for inductive branch of Fig.
Maximum Impedance 1. X=2fL and Z=NR¥X*

at Resonance..

Since the current is smallest at the frequency of
resonance it follows that the impedance of the circuit
must be a maximum when tuned to resonance. These
conditions are exactly the reverse of those obtaining in
a series circuit, where the impedance was found to be a
minimum at the resonant frequency. And so the parallel
circuit has the property of partially rejecting or refusing
to pass currents whose frequencies lie within a band near
the resonant frequency whilst allowing currents at fre-
quencies outside this band to pass comparatively freely.
For this reason the parallel tuned circuit is very often
called a *‘ rejector circuit,”’ especially when used in a
filter circuit designed to cut out a powerful locel station.

JR— -
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with that of Sweden. The country in
question has been officially requested to
change its wavelength to conform with
the convention, but, so far,  without
result. The Swedish radio authorities,
owing to the lack of space in the maze of
ethereal traffic, are unable to change their
own ‘wavelength. Zhey have now, how-
ever, given the Swedish radio listeners
the comforting assurance that as soon as
the latest and most powerful of the
Swedish sending stations is completed it
will be strong enough to get the better of
the disturber of the peace, who will then
be forced to surrender to the ultimatum
of the wictor and adopt the wavelength
once allotted to it.”

A similar situation recently arose be-
tween Great Buitain and Spain, but the
question was amicably settled through the
mediation of the British Post Office. It
seems a pity that Sweden cannot adopt

the same peaceful tactics.
cococ

JAPANESE PROGRAMME DILEMMA.

Japan’s broadcasting system, which
was inaugurated in 1926, has considerably
developed during the past three yedrs.
To-day (writes a correspondent) it is run
by four separate organisations, which to-
gether control over ten transmitters. The
principal stations ave installed at Hivos-
chima, Osaka, Sapporo, Sendai and
Tokio, with relays at Daiyen, Seoul (in
Korea), Nagoya, and on the Island of For-
mosa. Of these, six are transmitters
capable of developing an energy of over
ten kilowatts. All studios except one are
interconnected by pupinised ‘cable with
the capital and main transmitter, the ex-
ception being that of Hokkaido, which
takes its programme by wireless link.

The system is now providing a regular
service to nearly 700,000 listeners, and the
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licence tax fce las recently been reduced
to 1. yen monthly.

The broadcasting organisers experience

great difficulty in making up programmes
capable of entertaining the various classes
of listeners, for in Japan, more, perhaps,

FORTHCOMING EVENTS:

WEDNESDAY, JANUARY 15th.
Institution of Electrical Engincers, Wireless
Section.—At 6 p.m. At the Institution,
Savoy Place, W.C.2. Lecturg: “ A
Method of Measuring the Overall Per-
formance of Radio Receivers,”
Golders Green and Hendon Radio Society.
—At 8.15 p.m. At the Club House,
Willifield Way, N.JV.11. Ordinary meet-

ing.

Edinburgh and District Radie Society.—
At 8 pm., At 16, Royal Terrace.
Demonstration of Gramophone Reproduc-
tion by Mr. J. L. Minto.

Muswell Hill and District Radio Socicly.
—d N, At Tollington School,
Tetherdown, N.10, Lecture and Demon-
atration: “ The Neutrosonic Siz-valve
Short-wave Receiver,”” by Mr. Alford. of
The Igranic Electric Co., Ltd,

North Middlesez Radio Sociely—At 8
pm. At St. Paul's Institute, N.21.
Liecture: “ The Power Valve,” by Mr.

. of the Edison Swan Electric

THURSDAY, JANUARY 16th.
Iljord and ‘District Radio Society.—At the
Wesleyan Institute, High Road, Iiford.
Demonstration by Philips Radio, Ltd.
MONDAY, JANUARY 20th.
Newcastic-upon-Tyne Radio  Society.—At
7.30 pan. In the English Lecture Room,

Armstrong  College. Lecture: “aA
Further Step Towards Common Sense
Radio Reception,” by Mr. S. Burns,
M.IEE., M.InstM.E.

Croydon Wireless and Physical Society.—
Lecture: ‘* Selectivity,” by Mr, A. J.
Webb.

than in any other country,
generation steadfastly upholds tradition.

American lines.

the older

On the other hand, the modern element,
represented by the younger generation,
demands entertainment on European and
The programme builders
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THE BRITISH RECEIVING LICENCE CURVE. A graphical demonstration of the

steadily increasing popularity of broadcasting.

It will be noticed that the only ap-

preciable decline occurred in the autumn.;)lfi 19§4. Will Radio Week complete the third
. million
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arve perpetually confronted with the prob-
lem of pleasing everybody and have there-
fore to provide two distinet programmes
in the course of a transmission,

. oooco

WARNING TO WIVES.

Discomfort for the *“ gude wife ’ when

the Scottish Regional broadcasting sta-
tion opens is predicted by a Northern
newspaper, which says that wives may
expect a ‘‘shocking ”’ time as a result of
electrical energy in the ether. ¢ They
may find it difficalt to pick up metal

kitchen utensils without getting mys-
terious electric shocks,” explains the
writer. However, he concludes with the

comforting assurance that these shocks
are not sufficiently strong to do any
harm and are only received in certain cir-
cumstances, He might have added that
the necessary circumstances include living
under the aerial and fairly near to the
transformers.

co00

FIRE.

We are asked to state that there is no
truth in recent reports that the factory of
Messrs. A. C. Cossor, Ltd. (manufacturers
of Cossor valves and wireless apparatus),
had been burnt out. The fire in question
took place at the works of Messrs. A. C.
Cossor and Son, scientific instrument
makers. There is no connection between
the two firms:

Le Strobodyne, by L. Chrétien. A
booklet giving the theory and practical
construction of this popular French re-

ceiver. Pp..78, with 45 illustrations and
diagrams, Published by “La T.S.F.
Moderne,’” Paris. Price Fes. 10.
C00O0

Le T'.8.#.11., 1930, by L. G. Veyssiere.
The design and constriction. of a modern
superheterodyne receiver, with explana-
tion of the nature and function of each
component. Pp. 75, with 57 illustrations
and diagrams. Published by ‘¢ La T.S.F.
Moderne,”” Paris. Price Fes. 10.

Co0O0

Wireless anl Gramophone Prader Year
Book and Diary, 1930.—The sixth edition
of this most useful book of reference in-
cludes all the features which have proved
so valuable in the past carefully revised,
enlarged, and brought up to date. The
Directory Section contains a full alpha-
betical list of Manufacturers, Agents,
Associations, and Publications connected
with the wireless and gramophone trades
in Great Britain; Wireless and Gramo-
phone Factors; a Classified List of the
Manufacturers of Wireless and Gramo-
phone Sets and Accessories, and a list of
Proprietary Names of various apparatus.
The General Information, Trade In-
formation, Technical Data, and Gramo-
phone Sections have also been consider-
ably enlarged. Manufacturers and traders
will especially welcome the abstract of
the new provisions of the Marconi Licence.
Published by the Trader Publishing Co.,
Ltd., Salisbury Square, E.C.4. Price
5s. 6d. post free, or at a reduced rate to
subscrivers to the “ Trader ’’ journals.
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The Construction of
an Electrostatic

Earpiece.
o
& :
ESPITE the fact that many g:?ﬁ”é S g e
deaf people suffer agonies = = w?‘i"‘%&; P
from being shouted at, prac- [ = &

tically all the existing electrical
devices for the deaf are based on
the principle of amplifying the
sound to an extent unbearable to
the normal ear.

To find a better means of influenc-
ing the inner organs of the ear, Dr. i
‘Gustav Eichhorn, of Zurich, has- experimented for a
number of years with a system which now appears in .
commercial form under the name of the ‘‘ Radio-
phone.”” From the results obtained with this interesting
instrument the inventer concludes that the flesh sur-
rounding the ear is forced, by an electrostatic effect,
to set up oscillations, which are not transferred to the
skin of the ear drum, but
direct to the organs of
hearing.

The distinguishing fea-
ture of the ‘‘ Radio-
phone *’ is the inclusion of
the listener himself in the
plate-circuit .of the L.F.
valve of the wireless re-
ceiver. This is done by
connecting the wuser
through the hand holding
the device (4) to the posi-
tive output terminal of the
receiver, while the negative
terminal is connected with
stranded flex to a thin
metallic plate . (b)- in a
special sound-box placed..

Internal construction show- againSt t}.lC‘ ear ~T_he
ng (2) Contacting plate. | {2 sound-box is provided with
(d) Shunt resistance. a movable cover of card-
board, thin wood or
similar non-conducting material, upon which the
metallic plate is fastened on the inner side. The indi-
vidual wires (¢) of the flex lead are splayed over the
surface ‘of the metal sheet, and upon this connection a
second sheet of metal foil is pressed tight.

It is common knowledge that in the telephone-circuit
of a wireless receiver we have to deal with the direct
current in the plate-circuit and the modulated alternat-
ing currents superimposed thereon.  Dr. Eichhorn’s
experiments have shown that the sensitivity of his
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instrument is essentially dependent
upon the voltage on the plate, which
must be proportionately greater
when the alternating voltage is
reduced. In all tests in which' the
superimposed voltage was low
audibility increased rapidly with
increases in plate voltage up to
between 120 and 150 volts.

Used with a typical three-valve
set, the *“ Radiophone *’ gives signals which are nearly
as powerful as those with the usual headphones. If the
hand is removed from the metallic surface on the handle
no signals can be heard; this is also the case when the
polarity is reversed by connecting the sound-box to the
positive terminal of the receiver. From this the inventor
deduces that the small tin-foil sheet is set in oscillation
by the low-frequency currents, the speech and music
being amplified to some extent by the sound-box.

In the lower recess in the handle a metal strip making
contact with the hand is connected to the positive lead
to the receiver. The negative lead is taken through
to the metal disc in the sound-box, while across the
two leads in the lower recess is a resistance of about

100,000 ohms (d). This resistance has been found to -
.eliminate fluctuations in sound intensity due to the fact

that the polarising potential derived from the valve
circuit is not constant. The optimum plate potential
depends upon the type of valve used, one working
with an anode voltage of between 70 and Ioo being
recommended

2
&
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Curves showing the relation between sound intensity and super-
imposed D.C. voltage for various A.C. potentials.
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Wireless Theory Simplified.—

A parallel circuit is used for tuning purposes where it
forms part of a circuit which normaily has a very high
resistance, as, for instance, in the anode circuit of a
valve. The details of such a circuit will be discussed
Iater, but it can be mentioned here that the conditions for
maximum selectivity are practically the same as those
relating to the series tuned circuit, namely, low coil resis-
tance and high ratio of inductdnce to capacity.

The vector diagram of Fig. 4 (b) enables us to find the
impedance of the circuit at the resonant frequency and

Fig. 4.—(a) Vector diagram showing that the. resultant current is
least when. in phase with the voltage. (b) Vector diagram for
paralilel circuit tuned to resonance.

the value of the resonant frequency itself. The resultant.

current I is in phase with the voltage, showing that I, and
I", balance out. Hence 1,=1",, from which the exact
resonant frequency can be found. But in practice the
resistance of the coil is so low compared with its reactance
at the high frequencies used that the angle of lag, ¢, is
nearly equal to go°® and therefore 1/, is almost equal to
I, and a negligibly small error will be introduced if we
assume I,=1,. When this assumption is made, the con-
ditions are the same as those for the circuit without re-
sistance and therefore. the resonant frequency is

= — cycles per second approximately (see

27 \/L
appendix).

At the resonant flequency the circuit behaves like a
pure resistance, and the impedance under these con-
ditions is called the ‘‘ the dynamic resistance ’* of the
circuit. It is the actual resistance offered to currents at
the resonant frequency, being thas an extremely impor-
tant quantity.

Finding the Dynamic Resistance,

The value of the dynamic resistance is given by the~

ratio of voltage-to current when the circuit is tuned to
resonance/ Denoting the dynamic resistance by Ry we

have RD=I—I3 ohms, where I is the current taken by the

complete circuit when tuned to resonance. But from the
vector diagram of Fig. 4 (b) we see that

I=1, cos<p=]z—3><1%=E><Z52

JANUARY 15th, r93o0.

Hence dividing the voltage E by this current we get for.
2

the dynamic resistance Rp= R ohms, where Z is the im-

pedance of the coil.

Now, since in practice the resistance R of the coil is
small compared with its reactance 2afL, the impedance
of the coil is very nearly equal to its reactance and we
may therefore write 2fL in place of Z to give an ap-

R

mately. But at resonance the frequency is very nearly

proximate result. Hence Rp= ohms approxi-

- , and substituting this value of f in the last
21r\/
equation we get dynamic resistance RD:CLR ohms. This
is an expression of fundamental importance and is not
an approximation but an exact formula (see appendix)
in spite of our having made two approximations in ar-
riving at the result. It happens that the two-slight errors
introduced are of opposite sign and balance out.

The conclusion is that the dynamic resistance or maxi-
mum impedance is actually inversély proportional to the
ohmic resistance of the coil, and proportional to the
ratio of inductance to capacity. If the resistance of the
coil were zero the dynamic resistance of the circuit would
be infinitely great and no current would enter or leave
it, as we have already discovered.

Appendix.
I. Resonant frequency of Parallel Circuit.
From Fig. 4 (b} I, =1, sin ¢,

wCE =% X 21% where w = 2#f,
Is
or C =T£
Whence A o
SE Eceee e iagE L (1)
Re 4 (wl)t = ¢
1 R?
or @ "'\/E T iz

: R
Resonant frequency f= L \/ iI_C ot g

II. Dynamic Resistance.

E E
o= = cos
D ZB
TE RE
AR
L
But from (1) above 72 = T
L
Rp = TR ohms

(To be continued.)

RADIO WEEK.
In a few days’ time the jury, i.e. the non:listeners, will retire to consider their verdict on the question, “ Is
Broadcasting Worth While?”  Listeners can help to secure -a favourable answer by letting their non-=wireless

friends listen to good reproductlon of the B.B.C.’s special programmes, remembering that a bigger listening public
means a better broadcasting service.
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LABORATORY TESTS.

A Review of Manufacturers’” Recent Products.

MARCONIPHONE MOVING COIL LOUD
SPEAKER UNITS.

These units are now being supplied
uncased to provide the home constructor
with a model suitable for building into
a piece of furniture, or for incorporating
in radio-gramophone cabinets.

Two types are available : one with a
10-ohm field winding for use with 6-10
volt accumulators, and the other with a
3,000-ohm field coil intended for mains
excitation. The last mentioned would be
used on D.C. mains direct, but in con-
junction with a rectifier unit for A.C.
supplies. Both models are sensibly the
same, the only difference being in the
method of exciting the field coil. The
chassis submitted for test was of the
low-voltage type.

Marconiphone moving coil loud speaker
unit,

-Before being given a practical test it
was fitted to a large baffle board, 3ft.
square, with a hole of suitable size cut
in its centre. Measurements showed that
when energised from a 6-volt accumulator
a current of 0.57 amp. was required.
With ‘a 10-volt battery the energising
current was a little under 1 amp. Al-
though the sensitivity, when used with a
6-volt accumulator, is noticeably lower
than that of a mains excited model of
the same make, it is ample for all prac-
tical needs, the volume being in excess
of that required to fill a room of average
size, using a good super-power output
valve with a generous high tension
supply. i

These tests were made with a receiver
designed to have a straight line amplifier
characteristic. The very low notes in the
bass, although not overpowering, were
reproduced with full-throated volume.
The response of the middle register and
the higher frequencies was good, and a
slightly better balance of output was
obtained by the employment of a baffle
of smaller size.  As the unit will, in
general, be fitted in a cabinet, this is
perhaps a minor point.  The. reproduc-
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tion of music and speech is crisp and
clear.

These models are fitted with cone dia-
phragms. 7in. in diameter, which are
pressed from stout fibrous material, the

centring device being integral with the

cone and ptovided with a stepped ring
on which fixes the speech coil. "An input
transformer is mounted ‘on top of the
chassis. A supple surround of soft velvet
supports the periphery of the cone.

The makers are the Marconiphone Co.,
Ltd., 210-212, Tottenham Court Road,
London, W.1, and the prices are as fol-
lows : —6-10 volt model, £4 10s., and D.C.
mains model,-£5. A rectifier unit for A.C.
mains use costs £4 15s., including valve
and royalty.

0000

EELEX INSULATED H.T.
CONNECTORS.

The new. range of ingulated plugs and
sockets introduced by Messrs. J. J.
Eastick and Sons, 118, Bunhill Row,
London, E.C.1, have been designed especi-
ally for use in connection with battery
eliminators and mains-operated receivers.

Greater care is required in handling
the H.T. leads, and consequently the in-
sulation on the plugs and sockets has
been very carefully thought out. Al
metal parts hitherto exposed are fully
protected, and the risk of shock due to
accidental contact with live leads has
been reduced to a minimum. Provision
is made also to grip the braided covering
on ‘“‘flex” leads, thereby giving a tidy
appearance to the connecting leads.

These ‘“ All Shrouded ’* plugs
sockets are offered at 6d. per pair.

and

made by soldering the lsads on to tags,
but in the latest version the soldering tags
bave given way to small serminals carried
on fantail extension lugs. A single-hole
fixing bush is provided.

“ Lotus' radio jack, jack plug and jack
switch. Terminals are now fitted to all
jacks and switches.

Five types are available, ranging from
a single circuit open jack to a single
circuit open double-filament control-type.
The price is according to type, the
cheapest being 2s. and the last mentioned

S.

These jacks demand a jack plug with
a longer stem than is usually fitted so
that 1t is mnecessary to employ the
““ Lotus *’ version. This costs 2s. Loud
speaker tags or * flex’’ can be gripped
firmly by the aid of the special cam-lock
fitted. = The ‘“stem” and the ‘‘ ball”
connections are clearly marked on the
bakelite cover.

A range of five jack type push-pull
switches from a single-pole make-and-
break to a double-pole double-throw is now
available, the general design following

Eelex *' All-Shrouded ' plugs and sockets for use in mains equipment.

LOTUS JACKS AND JACK
SWITCHES.
The body of these jacks consists of a

bakelite moulding on which is mounted

genuine nickel silver springs each tipped
with a pure silver contact. A faulty con-
nection should be very rare indeed.
Hitherto contact with the springs was

closely. that of the jacks. The same

uality material is wused throughout.
Single-hole fixing is provided and the bush
is insulated from all contact springs.
These switches cost 2s. 9d. for the single
type and 4s. for the D.P.D.T. style. The
prices of other types are S.P.D.T. 3s. 3d.
and D.P.S.T. 3s. 6d.
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Society’s Record

Success.

WIRELESS festival, to the
A fitting  accompaniment  of

open-air and indoor loud
speaker reproduction, was held at
Southend on Saturday, January 4th,
when the Southend and District i
Radio Socicty attracted thousands of visitors to their
Sixth Annual Radio Exhibition, held at the Boys’ High
School, Victoria Circus. The occasion was a triumph
for amateurs and professionals alike, and their joint
efforts resulted in a contribution of at least £70 to the
Victoria Hospital, Wireless Maintenance Fund.

Several magnetic influences were at work. In the first
place, many enthusiasts were drawn to the competition
stands, on ' which® were- displayed some excellent
examples of amateur craftsmanship. The casual
passer-by was also attracted by the compelling invita-
tion of a battery of loud speakers facing Victoria Circus,
these being erected and operated by Messrs. S. H. Davis
and Son, of Waestcliff. And in the Exhibition Hall
itself Mr. F. H. Haynes, Assistant Editor of The Wire-
less World, provided a continuous demonstration of
quality reproduction, with loud speaker ‘‘ points ** on
cach stand, The set employed consisted of the Schools
Demonstration Receiver, followed by six independent
output stages each fitted with choke condensers and
two P 625 valves. A

An_ admirable feature of-the competitions was the
introduction of a new method of classification enabling
entrants every chance to succeed having regard to their
opportunities and qualifications. Three classes of com-
petition were instituted—A, B, and C—the first for
bona fide amateur members of the Society, the second
for othei members, and the third for bona fide amateurs
who were non-members. The scheme worked well.

Through the generosity of the trade, prizes were
offered for a variety of home-made apparatus, and this
formed the basis of the amateur side of the Exhibition.
The apparatus submitted included portables, short-wave
receivers, one- to three-valve and multi-valve receivers,
loud speakers, battery eliminators, wavemeters and
wavelraps, receiving set cabinets, and various me-

chanical and non-mechanical units. Much careful and

JANUARY 15th, 1930.

5

painstaking work was indicated, and the standard of
craftsmanship increased the difficulties of the judges,
Mr. F. H. Haynes, Mr. H. B. Dent, and Mr. H. L.
Lobb.
The list of prize-winners is as follows:—
. Class. Prize.
Complete Set by High School Boy —  1st  Mr. C. Stockell.
2nd  Mr. R. Kramer.
Cons. Mr. J. Hill.

Portable-Sets A ——  No Entries.
B 1st  Mr. W. A. Webb.
C —  No Entries.
Short Wave Receivers A I1st Mr. E. W, Lockhart.
B 1st  Mr. B. Costin.
(¥ —  No Entries.
1 to 3 Valve Receivers . A 15t DMr. H. A, Clinton.
2nd  Mr, E. T. Wiseman.
B —  No Award.
C -——  No Entries.
4 or more Valve Receivers . A 1st Mr. W. J. Fletcher.
2nd Mr. H. R. Ireland.
B —  No Award.
C  Cons. Mr. S. R. Wilkins,
Loud Speakers . A Special Mr. H. R. Iréland.
. Mr. W. J. Fletcher.
B —  No Entries.
C Special Mr. . J. Lewis.
o Mr. M. J. Anthoney.
Battery Eliminators . A" 1st Mr. P. Green.
B -— No Award.
C —  No Entries.
Wavemeters and Wavetraps A Ist Mr. E. W. Lockhart.
B —  No Entries.
¢ =N 33 »
Receiving-set Cabinets A 1st Mr. H. R. Ireland..
: 2md  Mr. A. E. Atwood.
B —  No Entries.
G = g %
Various Mechanical Units . A — 5 i
B 1st Mr. A. R. Knipe.
C —  No Entries.
Various Non-mechanical Units .. A 1st  Mr. T. Holbeche.
2nd Mr. P. Green.
B 1st Mr. A. R. Knipe.
; 2nd Mr. A. C. Horsnell.
C 1st Mr. W. B. Briggs.
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Bouthend Wireless Show.—

Three sets, not for competition, were exhibited by the
chairman, Mr. H. H. Burrows. One of these was an
imposing six-valve instrument having two screen-grid
H.F. stages, detector, and two stages of L.F., the last
consisting of two power valves in parallel. The total
value of the components alone was estimated at f25.
The set was given in connection with a shilling com-
petition in aid of the Hospital Wireless Fund.

Interest in amateur television was demonstrated by
the curiosity aroused in Mr. A. Knipe’s experimental
television receivers, in which considerable ingenuity
was displayed both in the synchronising gear and the
method of marking out and constructing the disc. For
his collective exhibit of television gear and a carbon

Wireless
World

~1
~I

microphone with control units, Mr. Knipe was awarded

the Pocock Silver Championship Cup, presented by the.

Editor of The Wireless World for annual award for the
entry of most outstanding constructive merit.

The total number of entries in the amateur section
was fifty-four, and the value of the prizes distributed
was £45.

The trade exhibitors included Messrs. S. H. Davis
and Son' (organisers of the outdoor loud speaker de-
monstrator), J. Bridge and Son, T. Davis, F. Jeffery,
E. K. Cole, Ltd., and H. C. Revell.

The Exhibition was open for eleven hours—from
1T a.m. to 10 p.m.—and during this time there were no
fewer than 4,684 visitors. Is this a record for a wireless
society show?

CORRESPONDENCE.

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

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

B.B.C. TRANSMISSIONS.

Sir,—Much has been written recently about the effect of land
lines on the quality of B.B.C. transmissions, and the following
figures relative to the London-Bournemouth land line may be
of interest.

The attenuation factor per 50 miles of land line is approxi-
mately 1 ounce of suet pudding in the mouth of the silvery-
voiced announcer. It is regretted that no figures relative to
orchestral transmissions can be given as none have been definitely
identified as such. C. E. WOOD.

Parkstone, Dorset.

Sir,—Whatever the faults of land-line transmissions may be,
surely Mr. Jas, Hudson, of Manchester, does not mean that the
output from 2ZY’s aerial is a good sample of perfection, even
from the fine new studio, or otherwise. A more  tin-canny
output is not to be heard from any station in Europe.

Bolton. A. GREGSON.

THE PROGRAMME DIFFICULTY.

Sir,—The article concerning a Low-power Synchronised Trans-
mission Scheme, by Major Humphry MacCallum, in your issue
of December 25th, provided food for much thought. The out-
come is that the views expressed are certainly worthy of more
than passing attention. Eight out of ten people with whom I
come into contact appear to be dissatisfied with the general run
of programmes, whilst agreeing that the -whole business of pro-
gramme ‘‘ building ** is something of a problem. The eight,
including myself, have not been clever enough to formulate a
really practicable scheme. The one suggested has great possi-
bilities and appears to be quite practicable from a technical point
of view as.far as wireless is concerned. I am not so sure, how-
ever, as regards the land-line system involved. Judging by last
night’s (December 30th) transmission over the lines from Man-
chester, there remains much to be done in this direction. The
cut-off in the lower register was very pronounced. This on a
receiver which normally gives most faithful reproduction. With
this difficalty overcome, the scheme presented- would be wel-
comed by the great majority of, and probably all, listeners,
whilst, in addition, one can visualise a boom in the radio in-
dustry. Given a scheme on the above lines, and the Robinson
Radiostat, we shall be wondering what to do with all our
spare ether channels! H. A. HANKEY.

Sir,—I have read with considerable interest the article under
the above heading in your current issue, but I cannot help
thinking that the suggested: scheme is ‘‘ too good to be true’’!
If not, how is it that someone has not thought of it before?

There must be a snag soméwhere, though the writer states his
A 33

case very convincingly. If there is no ‘‘ nigger in the wood
pile,”’ it would seem that the MacCallum Scheme provides a
complete solution of the programme difficulties, and its adoption
should bring real prosperity to the radio industry and satis-
faction alike to the listener and the B.B.C.

Oxhey, Herts.

W. E. WARRILOW.

SOUTHEND WIRELESS SHOW.

Back and front views of a home- *
made television receiver exhibited

by Mr. A. Knipe. It is fitted with the standard arrangement of
toothed wheel synchronisation. The cathode of the neonm lamp
glows on both sides, a concave mirror being provided to bring the
light emitted from the reverse of the electrode to the scanning disc,

Sir,—Major MacCallom’s article in your issue of December
25th was most interesting. He refers to the probable objection
of the absence of ‘‘ local colour ** in his scheme, but I cannot
see-why there should be. What does it matter where the pro-
gramme comes from as long as it is good?

Schubert’s ‘° Unfinished Symphony,” for example, will be
just the same whether it is played at John o’ Groats or Tim-

-
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buctoo. It matters little if a lecture on the peculiarities of
fish has its origin at Savoy Hill or Glasgow, providing there
1s no land-line distortion.. That is the trouble.: the mutilation
of programine matter by chronic land-line distortion.
However, the article was, as stated, not without ‘interest,
and I hope to see more of this kind of reading.
London; N.1. F. H. HEINEMAN.

Sir,—I venture to put forward the following four proposi-
tions as raising questions of some interest and importance to
provincial listeners :—

(1) It is not possible in practice for a number of transmitlers;
even though using low power and radiating one programme, to
operate within a restricted area on the same wavelength with-
out mutual interference.

(2) There is mutual interference between B.B.C. common
wave transmitters,

(3) All B.B.C. transmissions on the common: wavelength ate
therefore of bad quality,

(4) In the matter of oscillation interference, the B.B.C. are
themselves the chief offenders.

It will be borne in mind that as many as eleven transmitters
in Great Britain, from Dundee in the north to Plymouth in the
south, share at present the common wavelength of 288.5 metres.
If the regional scheme in its present shape is brought to com-
pletion, subsidiary stations, for which there will be no inde-
pendent wavelength available, will be needed at Aberdeen and
Newcastle.

There are two essential elements in a good wireless - pro-
gramme—good quality transmission and good quality programme
matter. The two are complementary, one being as necessary as
the other. In the case of the indifferent programme, good
guality transmission may make poor programme matter toler-
able, bad quality transmission can reduce the best programme
matter to the level of the worst. It may be said, therefore,-that
a symphony concert relayed from the London Queen’s Hall is
a good programme only for those within the service arvea of the
London transmitter. For listeners elsewhere, the quality of
transmission is impaired or destroyed by the use of land-lines
and tlie inherent defects of common wave transmission.

These clear and simple considerations indicate the terms in
which the provinces should formulate any demand for a better
service. The demand should be for—

(a) Direct transmissions of (&) good programme matter on
(c). an independent wavelength.

It is certain, however, that any such demand would have a
chance of success only if it were pressed with energy and deter-
mination. Present signs—among them in patticular the salving
of the London Promenade Concerts, the formation of  the
National Orchestra in London, the scheduled expenditure of
some half a million pounds on the erection in London of Broad-
casting House—all clearly foreshadow the permanent centralisa-
tion of the service in London and a continuation of the evil
system of land-line transmission to the provinces.

Newcastle-on-Tyne. K. McCORMACK.

OSCILLATION.

Sir,—It -seems to me that the only way out of the trouble
(oscillation) is for the Post Office or British Broadcasting Cor-
poration authorities to make a standard test of the impending
listener’s set before same is licensed, and, unless such a radio
installation came up to a proper standard, the licence should
be refused.

This law would speedily rid the radio business of the *“all
and sundry * that have come into it without any qualifications
whatever, to the absolute detriment of the service and public
alike. HERBERT W HAYDON, G.2Z.L.

Gloucester.

OVERSEAS BUYERS.

Sir,—As an interested subscriber to your valuable paper,
may I suggest that yon can rvender extremely valuable assistance
to overseas experimenters and agssist. the popularity and pros-
perity of wireless in parts of the world where business is not
sufficiently great for the establishment of local enterprise by
maintaining. an overseas. buying department

JANUARY 15th, 1930.

I speak {rom experience when I say that one of the greatest
difficulties experienced is that of obtaining a supply of parts
for the construction and maintenance of sets.

I submit that you are in a unique position to meet this diffi-
culty, and, moreover, you would be able to test parts before
despatch, thus reducing the possibility of failure and dis-
appointment to a minimum, ]

So far as I am aware, there is no dealer in wireless malerial
in the whole of this country, so that you would not be intrud-
ing into a sphere which, in ordinary circumstances, you would
be disinclined to do. 4 _

The purchase of wireless material through friends at home 1s
not always a success, and it is exceptional to have a friend in
the position to purchase and test apparatus before despatch, to
say nothing of the trouble entailed by the latter.

Northern Nigeria. WILFRED H. MILES.

[The above suggestion, although entirely outside the sphere
of The Wireless World, might well be considered by the appro-
priate sections of the radio -trade.—ED.]

THE BRITISH MANUFACTURER.

Sir,—Two letters in your January lst issue do, I think,
need a little backing up or amplifying. I refer to those over
the signatures of A. H. Gregson and F. Nichols. ]

One reason why the Germans and Americans hold their
market in this country is that they deliver the goods within.a
reasonable period of their being ovrdered. , There ate only about
two British firins that ever do this. I have proved this by
bitter and costly experience. My business is to make good-
quality receivers and do general repairing and modernising of
any set. Needless to say, I need a large variety of different
valves and components, and in order to do the best work I care-
fully follow the advertisements and technical articles in Zhe
Wireless World. In all cases I try out new components and
circuits before recommending them to customers.

Now wlen some new component is advertised or reconmmended
I have to decide where to get it. I naturally consider the
factor, as it saves time to order from him along with other
stuff ; bul it would appear that this gentleman does not kee)
himself up to date by reading, and does not order new goods for
stock until there has been a continual large demand for them
for several months.

I then fall back upon the manufacturer, and the following
is an actual case that has happened to me recently, and is
typical of what happens in very many cases.

Ordered article September 27th ; no acknowledgment of order.

Ordered a second one November 15th, and asked that they
should be expedited.

Received letter November 27th stating could not deliver until
early in December.

Sent postcard Decenber 12th; no reply.

Telephoned double long distance call December 30th, and
spoke to salés manager.

Goods arrived December 31st.

Now, if they could post them off at once like that, why not
have done it before? 'This latter is a very favourite trick—to
send -goods when ‘telephoned for—and reduces my profit by the
price’ of a double trunk call. " T literally cannot afford to deal
with- firms who' treat my orders in tkis" manner.

Mr. Gregson’s remark that the makers have to see what the
demand is likely to be before producing in quantity does not
point to much confidence in the goods on the part of the maker,
and, anyhow, this does not apply in the case of such things as
valves of proved superior qualities, as there is sure to be a
demand for such at once and in large quantities, if they really
are good.

One firm wrote me that their orders had been so large that
their packing staff could not deal with them!! What about in-
creasing the packing staff for the busy season?

I am not sure that the Exhibition-should be held any earlier,
as any suggestion that the dummy goods exhibited then will not
be available for anofher-three months or more will simply cause

_the public, and-provincial traders to treat the show as a joke,

and: those three months will be a general slack season.
My orders are geing to those wlio deliver promptly—of any
nationality.. GUY 8. M. ASHBY.
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PICTURE RECEPTION.

Sir,—May I endorse the statements of Mr. Walter Addey in
your issue of January 1st, 1920, on the subject of Picture Trans-
mission? T have been constructing a picture machine after the
pattern of 7he Wireless World design, and it is now just
finished, ounly to find the transmission of pictures has been
discontinued.

I was given to understand by Messrs. Wireless Pictures (1928),
Ltd., that the B.B.C. would be transmitting for some time to
come. (This was in August, 1929.) Therefore, the sale of
instruments to the public is, in my opinion, ridiculous.

As Mr. Addey says, ‘‘ Pictures are to be received from
Vienna,” but unlil we have adjusted our instruments and tested
them on a reliable transmission -we cannot hope to overcome
fading effects, etc.

I'shall be pleased to hear from any other readers in a similar
plight, should you publish this letter.

Many thanks for your valuable paper—still splendid value at
its increased price. H. W. HOWLETT.

THE ROBINSON ‘“STENODE RADIOSTAT.”

Sir,—I read with considerable interest the article, under the
above heading, which was published in The Wireless World of
December 11th, 1929, but perhaps you will permit me to com-
ment on the latter part of the article, in which the writer states
he is puzzled by the fact that true reproduction can accompany
almost perfect selectivity in a radio receiver. In recent years
considerable misconception has arisen regarding the thepry of
the transmission and reception of radio frequencies modulated
by audio frequencies, and it is probable that it was this mis-
conception which was responsible for the writer being puzzled.

In modern wireless literature it is repeatedly stated that the
modulation of constant frequency carriers produces ‘side
bands ” or subsidiary frequencies equal to the sum or difference
of the modulation and carrier frequencies. This, however, is a
statement’ which I believe to be neither borne out in fact, nor
theoretically accurate. To take an esample : If a carrier of
1,000kC. is modulated by 1kC., there will be only one frequency
radiated, namely, 1,000kC., the emplitude of which, however,
will fluctuate one thousand times each second. The production
of beat frequencies, of course, cannot take place, as there is too
great a difference between the primary frequencies. The study
of an oscillograph record should make the matter quite clear;
the modulation of 1,000 cycles per second by one cycle will pro-
duce a graph with the peaks of the waves having a figure 8
formation, but in no case will frequencies of 1,001 or 999 be
traced. When two transmitters are heterodyning, a whistle of
varying amplitude, but .constant pitch, is produced, but if side
bands existed the pitch would vary with the modulation.

This misconception has received considerable support in view
of the fact that highly selective receivers have hitherto been
unable to reproduce all the audio frequencies in correct propor-
tion. This fault,  however, is not because the receiver is selec-
tive and so ‘‘cuts the side bands,’” but because of the method
whereby selectivity is attained. Such a receiver has employed
one or more high-frequency resonant circuits and, from .the
nature of these circuits, it follows that the less resistance or
damping employed the longer time will it take the current to
change from one amplitude to another., In the case of high:

resonant circuits.
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audio frequencies the amplitude changes have to be very rapid,
with the result that the persistence of the current in the circuit
tends to smooth them oul. The matter can be reasoned from
another angle. 'If side bands are necessary, asfar as reception
is concerned, a receiver designed to respond to ome freguency
only would be incapable of detecting any modulation. Such a

‘proposition is out of the question, since, whether or not we hold

that side bands are produced, it is unquestionable that the
amplitude of a carrier varies as it is modulated.

Present-day receivers are affected by. the heterodyning of
two transmissions because both the frequencies are recelved,
whereas, if the receiver responded to oné only of the frequencies,
however closely it approached the other, the heterodyne note
would not be heard.

From the foregoing remarks it will appear that there is no
theoretical reason as to why a receiver designed to be highly
selective should not be entirely.- successful, providing that
selectivity is not achieved wholly by the aid of undamped
Dr. Robinson is to be congratulated if he
has succeeded in producing such an instrument.

London, E.10. F. STUBBINGS:

THE SUPERHETERODYNE.

Sir,—The reasons for ihe unpopularity of the superhet in
England are these :—

Ist.—The necessity for extreme selectivity is not so urgent.
Transmitting, stations are not so broadly tuned as they are in
France.

2nd.—The British public have been accustomed to very simple
tuning devices and seem afraid to buy a set that requires a little
more attention to tuning in.

drd. —A superhet requires more valves and consequently
increases the price of the set. The price of a general-purpose
valve in France is 37 frs. 50 (about 6s. 3d.}, whereas in England
it is 10s. 6d. "

As a representative of British firms in France, I am up -against
the selectivity problem every day. The first question one is
asked at the dealers is, “Is it a ‘cbangeur de frequence?’ "
?ne has to-stay no, and then many firms will not even trouble to
isten.

It is quite impossible in Paris with the usual circuits used in
England to eliminate Radio Faris and Eiffel Tower and obtain
Daventry, which every Frenchman wants.

The screened grid is an improvement, but not as selective as
the superhet, which in experienced hands is quite as good and
pure as any straight circuit.

Why have British manufacturers neglected this
What they have missed I am in a position to know.

I recently represented a large British portable set manufac
turer who eventually started a factory in France. I tried to
convince them that the superhet was the only circuit that
would sell here, but they decided that the set was doing well in
England and must be made to go well in France !

The result was that Daventry could never be received without
interference from Radio Paris and Eiffel Tower. What hopes
has a British firm of doing satisfactory business on these lines?
Whatever British firms do to-day, if only they would build a
superhet for the French market they would do ten: times the
business. A. J. HILL:

Paris.

market ?

Llements of Radio Communication, by
J. H. Morecroft (Chapman and Hall,

usually complete.  Thus, we are given
figires as to the absorption of waves by

1929. 15s. net. Pp. 269).
Morecroft’s well-known standard work,
 Principles of Radio Communication,”
has now passed through several editions
and is an indispensable work of reference
to the professional wireless designer, but
is somewhat heavy reading for the student
and the amateur. The present work is
of a simpler character, and may be con-
sidered as an introducing volume to the
larger book.

Though the treatment is elementary in
that no mathematical equipment beyond a
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knowledge of algebra is required, yet the
subject. is -dealt with in a more solid
fashion than in the average popular ex-
position. The principle is to give first
an account of the theory of alternating
currents, with special reference to the re-
quirements of” wireless telegraphy and
telephony and to follow this with the
applications involved in modern practice.

The numerical information given is un-

steel buildings, the relative ranges and
ship distances of transmissions on various
wavelengths, and the comparative recti-
fying powers of crystals and valves using
anode-bend or cumulative detection.

The chapter on receiving sets gives a
most readable' account of the good and
bad points of modern sets. Ft begins with
crystal eircuits and treats of loud speakers,
amplification units, superhets, wvarious
types of H.F. and L.F. amplifiers, and
ends with - mains-fed sets and filter
systems. R.T. B
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The World’s Biggest Broadcast.

It the International Disarmament Con-
ference were being held in a studio at
Savoy Hill the powers that be could
show no greater deference to the peculiar
requirements of broadcasting than they
will on January 2lst. For the special
benefit of the world’s listeners, H.Dl. the
King and ten representatives of the Great
Powers will observe a rigid time-table

which will bring all their speeches within

the compass of two hours.
0000

Order of Speeches.

Immediately atter the King’s speech,
which begins at 11 a.m., His Majesty
will leave the Chamber, the chair then
being taken by the Rt. Ilon. Ramsay
MacDonald.

I learn from an authoritative source
that the subsequent speeches will be
given in this order: (1) Mr. Ramsay
MacDonald, (2) Mr. Henry Stimson
(U.S.A.), (3) M. André Tardieu (¥rance),
(4) Signor Dino Grandi (Italy), (5) Mr
Kanami Wakasugi (Japan), (6) Col. the
Hon. J. L. Ralston (Canada), (7) Mr.
J. E. Fenton (Australia), (8) Hon. T. M.
Wilford (New Zealand), (9) Mr. C. T. ter
Water (South Africa), and (10) Sir Atul
Chandra Chatterjee {India).

ococo

B.B.C.’s Responsibility.

The delegates will be seated round a
horseshoe table and each will be provided
with a microphone extension.  The
B.B.C. control engineer will be discreetly
inconspicuous just ontside the door.

There can be little doubt, I think, that
this broadcast will be the biggest of its
kind ever staged. Ten nations have a
direct interest in the proceedings of the
Conference, while ncarly every other
country will hold a watching brief.
Burope will be listening to- Daventry, or
via special landlines to Continental trans-
mitters, and the rest of the world will
be doing its best to hear 5SW.  The
B.B.C. has a big responsibility.

0000
Dreary News Bulletins.

Brighter news?’® was the question
that leapt to everyone’s lips at the an-
nouncement of a staff change in the Savoy
Hill news department. I doubt whether
the change will have any effect whatever,
but the B.B.C. is scarcely to be blamed
on that account.

Unlike a newspaper, the broadecasting
machine gives no time even for a
¢ proof ’; sub-editing is veduced to a
miniinum, as many items of news .come
in while the announcer is actually read-
ing the bulletin. I lejieve a scheme of

By Our Special Correspondent.
The World Listens.—The Question of News Bulletins,—New Regional Tests.

broadcast ‘‘ headlines’’ was once con-
sidered with the 1dea of making the items
more attractive, but it was not found
practicable. = Some means should be
found, however, to brighten up one of
the dullest featnres of the broadcast
service.
o000

Special Radio Week Feature,

I see that one of the organs of the
B.B.C. prints a sonnet ‘‘ to be broadcast,
with other poems, by Elizabeth Barrett
Browning, on January 14th.”  Seeing
that this is-National Radio Week, the

‘B.B.C. might have gone a step further

by giving us a sonnet from the lips of
Will Shakespeare hlmbelf

New Tests from Brookmans Park.

Only seven thousand letters have been
received at Savoy Hill regarding the
Brookmans Park tests. This is a negli-
gible ﬁgme compared with the vast
numbers who are known to be within the
service area, and the inference might be
that the twins are giving satisfaction.
The real truth, of course, is that the
really serious tests have yet to come. So
far few people can have been inconveni-
enced by the simultaneous transmissions,
but I hear that the tests will be much
more drastic in a week or two, with
music from both transmitters. Up to
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the present this has been attempted only
at unimportant times: in the afternoon,
for instance.

Not until the final test period begins
will it be possible to say when the twin
transmitters will begin their permanent
service of simultareous transmissions.
The final tests will probably last three
or four wceks.

cooo
Present Schedule.

Until further notice, the arrangement
of the alternative programme test trans-
missions trom Brookmans Park is as fol-
lows :—

The published programme is trans-
mitted by the National programme trans-
mitter working on a wavelength of 261
metres and by Daventry 5XX, from 12
noon to 1 p.m. on Monday to Fridays,
and from 1 p.m. to 2 p.n. on Saturdays.
The whole of the late dance music which
follows the studio programme each even-
ing is transmitted also by the National
programme transmitter on a wavelength
of 261 metres and by Daventry 5XX.
During the whole of these periods the 356-
metre Regional programme transmitter
radiates a contrasted programme. On
Sundays there will be no lest transmis-
sions in the evenings, but the alternative
programme test transmissions will take
place as usual between 2 and 2.50 p.m.

4
1
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THE NORWEGIAN GIANT. The new 60-kilowatt broadcasting station at Oslo, just

completed by the German Telefunken Company.

Operating on 493 metres, Oslo can

be heard at most times of the day in Great Britain.
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The Service is subject fo the rules of

the Department, which are - printed

below ; these must be strictly enforced
in the interest of readers themselves.

Juggling with Grid Bias Cells,

I am using, as an anode bend detector,
a high-impedance wvalve which ap-
parently requires a bias of some-
thing between 15 and 3 wolts (the
voltages of one or two dry cells). To
avoid the need for fitting a potentio-
meter, I recently obtained one of the
new 0.9-volt bias cells, and have con-
nected it in series with an ordmary
dry cell; although signals are louder,
1 think that the valve would work
still better with slightly less nega-
tive on 1its grid. Is it safe to try
the cxpedient = of reversing the
polarity of the low-voltage cell con-
nections? D. D. L.

No harm can be done by trying this
experiment, and we suggest- that you

should counect two ordinary dry cells in’

series and then join up the 0.9-volt cell
in opposition. This would give an effec-
tive voltage of 2.1, which should be

abont right,
0000

An Extra Tuned Circuit.

I understand that the addition of a
scparately tuned and  loosely
coupled aerial circuit will increase
the selectivity of my Kilo-Mag Four
receiver. Is it reasonable to uassume
that this addition will also bring
about an appreciable incregse in 1t3
range? . T. L.

Under average working conditions, it
is safe to assume that a separate tuned
aerial circuit will add to the range of

a receiver, as compared with the ‘‘ aperi-

odic *’ arrangement which it usuvally dis-

places. - At any rate, it is quite safe to
make this assumption if the comparison

RULES.

(1,) Only one question (whiell must deal with
a single specific point) can be answered.. Letters
maust be concisely worded and headed * Infor-
mation Department.”

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

(3.) Designs or circuit diagrams for complele
receivers cannol be given; under present-day
conditions justice cannot be done lo questions
of ‘this kind in.the course of o letter.

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

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

(6.) Queries arising from the construction or
operation of receivers must be confined o con-
structional sets described in ‘° The Wireless
World ” or o standard manufacturcrs’ recetvers.

Readers desiring information on malfers
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding
subjects. to be {(reated in future articles or
varagraphs.
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is to be made on a basis of equal selec-
tivity ; a two-circuit aerial tuner with

coupling adjusted for loudest signals
gives better results than an ‘ aperiodic ™
arrangement, similarly adjusted.

o00QO0

When Valves Fail.

My present valves have leen in use for
well over two years, and as the
signals given by my receiver are not
as good as formerly, I have come to
the conclusion that this falling off
is due to a partial failure of valve
emission; at any rate, a careful
point-to-point and stage-by-stage test
with the apparatus at my disposal
fails to reveal any fault, Will you
tell me if there is any simple and
easy way of checking the emission
of the wvalves without the mneed for
any elaborate equipment? M. K.

A milliammeter with a range depend-
ing on the characteristics of the valves
to be tested is sufficient equipment to
enable you to form an idea as to
whether your valves are in order in the
matter of their emission. First connect
the milliammeter in the anode circuit of
the valve under test, taking care to short
circuit any transformer primary or other
resistance of appreciable value that may
be in series. Next, having set grid bias
and anode voltages at convenient values,
observe if the anode current indicated is
reasonably near (say within 25 per cent.)
to that indicated by the manufacturer’s
published  curve.

Even without any apparatus at all it
is possible in some cases to form a very
fair .opinion as to the state of the valves,
provided one can assume that the vari-
ous batteries are in order. When it is
found that an L.F. amplifying valve
cannot be used with the full value of
negative grid bias recommended by its
makers without introducing obvious dis-
tortion, it can generally be assnmed that
emission has fallen off considerably.

0000
A Gramo-Radio “Kit Set.”

Will you please give me some hints as
to how the *‘ ‘ Wireless World'®' Kit
Set ’* may be adapted for use with
a gramophone pick-up? If possible,
I should like to arrange matters so
that the pick-up is permanently
connected to the receiver, with a
switch 1o put it into circuit when re-
quired. J. L. A,

We suggest that the pick-up should be
inserted in the grid circuit of the detec-
tor valve in the manner shown in Fig. 1.

The single-pole change-over switch
necessary for the conversion can con-
veniently be mounted on the upper part
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PROBLEM./~

A selection of queries of general

interest is dealt with below. in  some

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

of the base, with its operating lever
protruding into the lower compartment ;
it may be operated by a rod projecting
through the front panel. It is here
assumed " that your set is constructed in
the same manner as the original model
described in these pages.

As a refinement, an extra pole may be
added to the radio-gramophone switch,
so that the H.F, valve filament will be

Gs
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Fig. 1.—Gramophone pick-up connections
for ¢t The Wireless World’’ Kit Set.

automatically switched off when this
valve is not in use., Of course, this
operation can be carried out, if pre-
ferred, by means of the rheostat already
fitted.

©QGC0oO0

A Double-purpose Resistance.

Will you please criticise the circuit dia-
gram of my proposed four-valve re-
ceiver? Valve types and resistance
and capacity wvalues are marked.
Please say if these are suitable.

S. P. S

Your diagram shows. a fairly conven-
tional H.F.-det:-2 L.F. recelver; in
general, it should give satisfactory ve-
sults, but we expect you will find it
necessary to ‘alter the ratio of the H.F.
transformer (shown as.1:1), or to add
another tuned ecircuit. The set as it
stands will lack selectivity for use in your
locality.

The decoupling resistance in the detec-
tor anode circuit should be increased from
600 ohms (as shown) to about 20,000
ohms. It must not be forgotten that in
this circuit we are dealing both with H.F.
and L.F. currents; it is probably true to
say that the latter are most likely to give
rise to trouble, and they must be taken
into account when determining the values
of decoupling components. The asso-
ciated by-pass condenser should be in-
creased in capacity from 0.1 mfd. to
2 mifds.
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Detector Anode Milliammeter.

My reeeiver i3 a 1-v.2 combination, with
anode bend detector coupled by a
high-inductance choke to the first L.F.
amplifier, which is coupled to the out-
put valve by a transformer. A post-
detection volume control is ﬁtteg, n
the form of a quarter-megohm wvari-
able resistance shunted across the L.F.
choke.

The set worls well, but I have been
puzzled, since fitting a detector anode
milliammeter as an indicator, by the
fact that quite good and ‘very loud
signals are obtained from many sta-
tions without any observable change
taking place inanode current reading.
So far as several nearer and more
powerful ttansmissions are concerned,
st 18 quite easy to get a mazimum de-
flection of between one and two malli-
amperes,; of course, in these condi-
tions it becomes necessary to use the
volume control to prevent overloading.

Even after dark, it is unusual to find
any great number of stations whose
signals bring about an increase of
more than a small fraction of a milli-
ampere.

Does the above suggest that any-
thing is wrong? Grid bias has been
carefully adjusted by ear; the stand-
ing current when no signal is coming
in is, as near as I can read it, a
quarter of a milliampere. E. F. R.

Without full particulars of your set, and,
more important still, practical experience
of your local. receiving conditions, it is
impossible to say definitely that the per-
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reading of about.one milliampere, assum-
ing normal working conditions).
Although you give no particulars of
your milliammeter, we. are inclined to
think that your apparent difficulty in
taking fractional readings is a proof that
the instrument is less sensitive than is
desirable for this sort of work. Gener-
ally speaking, a scale reading of 0-1.5 or
0-2 milliamperes is to be recommended.
oco0co

A ‘“Tune-stand-by >* Switch.

I am planning a new receiver, which is
to include a separately tuned aerial
coupled to the grid circuit through
a small variable condenser connected
between the centre points of the two
coils. Is it possible, without intro-
ducing any serious losses, to fit a
switch for cutting out the tuned
aerial circuit at will? My object 1s
to simplify operation of the set when

searching for transmissions of which:

the corresponding condenser adjust-
ments are not known. N: G. P.
In the design of commercial and *‘ Ser-
vice ”’ apparatus it has always been quite
usual to include a so-called ** Tune-
stand-by > switch for this purpose,
and, now that two-circuit aerial tuners
are coming into more general use for
broadcast reception, this is a practice
that might well be imitated. It is
very likely to -be helpful in your own
particular case, as we-see that you live
at a considerable distance from a trans-
mitting station, and consequently you
will not always need the higher selec-
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Fig. 2.—Methods of switching out the tuned aerial circuit of a capacity-coupled
two—circuit tuner.

formance you describe is everything that
can be expected. On the whole, we think
that you can have little cause for con-
cern, as the receiver seems to be working
quite well.

It must be remembered that your two-
stage L.F. amplifier probably provides a
very large overall amplification, and, if so,
very small signal voliage variations on
the detector grid, with almost imper-
ceptible changes in anode current, may
well provide a sufficient input for consider-
able output,volume. . No doubt the post-
detection volume control must be brought

‘into use long before the detector bécomes

fully loaded (as indicated by a current

tivity conferred by the separately tuned
aerial circuit.

For the arrangement you describe the
form of connection shown in Fig. 2 ‘(a)
is suitable; an ‘‘ aperiodic ’’ coupling is
provided when the switch is ** down.”

It may be pointed out that matters
may be simplified if you change your
circuit slightly, and adopt the arrange-
ment suggested in Fig. 2 (b). Provided
the coupling condenser -(C.C.) has a
suitably low minimum value, this is
practically as effective, and requires
nothing more than a single-pole on-off
switch for its execution.

JANUARY 15th, 1930.

Transformer Primary Condensers.
With reference to your recent article on
the subject of parallel-fed L.F. am-
plification, will you please tell me
if theré is any reason why an L.F.
transformer with a built-in contlenser
in- shunt with the primary winding
should not be used in circuits of this
sort? If not, would it be satisfac-
tory to remove the condenser?
W. L. 8.
The effect of this condenser—from the
“ L.F.” point of view—is allowed for
by the manufacturers, and these trans-
formers can most certainly be used with
entirely satisfactory results. The con-
denser should not be removed.
cooco

Porcelain Connectors.

I recently saw some small porcelain blocks
fitted with brass insets carrying nip-
ping screws; these were used for se-
curing some of the connections of an
experimental receiver. Having had
some experience of burning out valves
through short-circuits between tem-
porary leads, these little ‘‘ gadgets’’
attracted my attention. Can you tell
me what they are called and where
they may be obtained?

These are known as porcelain con-
nectors, and we are rather surprised that
you should have any difficulty in obtain-
ing them. They are usually stocked by
dealers in small electrical fittings, and are
made with one, two or three insets for
similar numbers of conductors. We agree
that they are very useful for making safe
semi-permanent connections.

FOREIGN BROADCAST GUIDE.
KHARKOV

(Russia).
Geographical Position : 50° N.  36° 14'E.
Approximate ar line from London:
1,580 miles.
Wavelength: 1,304 m. Kilocycles:
230. Power : 12. kW.

Time : Eastern European (two. hours in

advance of G.M.T.).

Standard Daily Transmissions.

Time signal at 17.00 G.M.T. a long buzz
followed by chimes on a gong to
indicate 19.00 Eastern European Time,

08.00 and 09.00 morning concert; 18.00
and 20.00 main evening programme;
21.00 dance music (Saturdays only).

Frequently relays programmes from
?Vloscow Komintern and Leningrad.

Man and Woman announcers. Call
(phonetic) : Rhar-low (thrice) govoreet
Kharkovska rah-dee-owe-mov-na stant-
see-ya Narkom-potsch-tel, Abbreviated
call during intervals : Rhar-low, rah-
dee-owe Kharkov.

Interval signal : gong.

These transmissions are also broadcast
by a 4 kilowatt station on 426 m.

(704.2 ke.).
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SOUTH POL

speaks to

IN FAR Antarctic wastes . .. Sir Douglas
Mawson charts unknowﬁ continent.
Sights new island. Wirelesses to London
—through Marcon: Vaflves. ‘ Discovery”’
uses them —to keep touch with civiliz-
ation, with supply ship, with accompany-
ing airplane. Cable Service to Australia
.. . Empiradio Beam Wireless . . . all
British Broadcasting Stations . .. use
Marconi Valves. For their wide range.

For their long life. For their reliability.
@

In cases like these,when unfailing efficiency
is essential — a matter of life and death

even — men insist on Marconi Valves

FIT

Give you clearer tone, greater volume, longer

range. Cost not a penny more. Fit any set. The first and greatest name in wireless

A30  Advertisements for *° The Wireless World = are only accepled from finns we believe to be thoroughly reliable.
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THE WIRELESS WORLD

MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these

columns is ; |
12 words or less, 2/- and 24. for every
additienal 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 un
to FIRST POST on' THURSDAY MORNING (previous
to date of issue) at the Head -Offices of * The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices
19, Hertford Street, Coveniry; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2. ;
. Advertisements that arrive too late for a particular
issue. will automatically be inserted in the following issue

A
88{] ALL WIRELESS
WOCRLD COILS |

%’:G EVERYMAN FOUR

KIT 8ET, Coils with Switches .. 45/~ sel
NEW KILOMAG. ... ... co....... 45]- set
RECORD 1M .................... 45/~ sat
FOREIGN LISTENERS 4 B.B.C. 30/~ sat

5XX 37/6 sst
METAL CABINETS 38/6 to 46/6
53" DRUM DIALS with Escutcheons .. 5/6
WAVE TRAP, Litz Wire 10/6 each

B&J. Wireless

2, 3, & 4, Athelstane Mews,
“ Stroud Green Rpad, N.4.

)
|

Archway 1693

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 bemade —& Co. p3yable to ILIFFE
& SONS Ltd.,and crossed __ < ~>' . Notes being

untraceable if lost in trangit should not bz sent as
remittances,

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

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

NUMBERED ADDRESSES. |
Tor the convenience of private advertisers, letters may be |
addressed to numbers at "' The Wireless World ' Oftice.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on repljes must be added
to the advertisement charge, which must include tllc]
words Box ooo, cfo * The Wireless World.” Only the
number will appear in the advertisement. All replies |
should be addressed No. ooo, ¢fo “ The Wireless \World,"
Dorset House, Tudor Street, London, E.C.4. Readers who
reply lo Box No. adverlisements are warned against sending
remiltance through ihe post except in registercd envelopes ;
i all such cases the use of the Deposit System is recommended,
and the envelope should be clearly wmarked '* Deposil
Depariment.” {
&~ DEPOSIT SYSTEM. i
" Readers who hesitate to send money to-unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. Tf 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
anlount to depositor. Carriage is paid by the buyer, |
but in the event of no sale, and subject to there being no- |
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or |
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £1o0 and under £50, the fee is 2/6; over
£50, 5/{—, All deposit matters are dealt with at Dorset
‘House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.
THE SALE OF HOME-CONSTRUCTED ° UNLICENSED
APPARATUS.

A Service to our Readers.

We bave made an arrangemcnt with the Patentees
whereby readers who wish to disposc 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 sheuld 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 ameunt 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 ihe goods advertised
have already been disposed of.  Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one bv post.

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

“END OF YEAR CLEARING.” ;
APPLEBY'S |
Phone : |

re BARGAINS warca Paddington

THE MISCELLANEOUS COLUMNS THIS MONTH, 8828 (3 linex)
For Modern High-grade Material Only.

/CHAPEL ST., LONBON, N.W,1

OPEN TILL 7 P.M. SAT.1PM.

BOTH PLUG &

COMPLEYELY
INSULATED

Shocks impossible—the essential Plug and Secket for
Mains-operated sets, and wherever fool-proof connections
areneeded. Engraved nameonbothparts—ample contacts
—ease of fixing. - Equip your set or eliminator with them.
The first Plug and Sockel in which both parts are engraved
and entively insulated wh2 connccted or disconnecled.

9d.
(Panel portion 3d. Flex portion 6d.)

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

——

BELLING-LEE
FOR:EVERY RADIO-CO!&N’ECIION 1

Adul. of Belling & Lee Ltd.. Queensway Works, Ponders End, M.

I

IF you want genuine
‘ fuses- see the name
“Competa ** stamped on

the cap and orange

onrtholn. Ordihl:;l]x‘;y cheap

flashlamp s are
‘ ﬁ%gm very unsafe to use.
DEALERS Ask fiemly for

“ COMPETA.”
TRADE MARK

COMPETA

|74 woRrLDS setecTeD )

y &
\d

Advt.of A.F. BULGIN & Co., 9/10/11 Cursitor St., London, E.C.4.

RECEIVERS FOR SALE.

COTIT SESSIONS and Co., Great Britain’s Radlo
Doctors.—Read advertisement under Miscellaneous.

3-\'ALVE All-wave Receiver, latest type, powerful,
perfect; £4.—V. Taylor, 57, Studley Rd., Stock-
well, London. [0274

ECEIVERS for Sale.—Portable 5-valve,
type, complete, as new, perfect; £9/17/6.—N.
Taylor, 57, Studley Rd., Stockwell, London. [0323

IRELESS Portable Sets, with 5 Cossor new pro-
cess, valves, for 9 guineas; less than components

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

EAD and MORRIS, Ltd., the mains pioneers, who
in 1925 equipped the hospital with mains rets,
still supreme in «ll-mains receivers and units.
OW Tension A.C. Eliminators, permnanently replac-
ing batteries, now only £5/15; electrolytic con-
densers, 2,000 m.f.; as used in above, 13/-; including
postage.

suit case

ARGAINS.—Second-hand  sets, units, meters;
speakers.—Read and Morris, Ltd., 31, Eastcastle
St. (facing back of Warings), Oxford St., W. [7769

SUPER Range 3-valve Set, guaranteed, genuine, com-

plete with all accessories, new; 9 guineas; ap:

proval 7 days—Box 4377, cfo The Wireless World.

. [7828

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

now procured limited number;

excellent lond-speaker reception,

these ' receivers give

each set specially
tested before dehvery 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; Lhese sets can get the whole world; without cabi-
net, price £2.
. B. HUMPHREYS znd Co., 23, College Ifill,
non St., London, L.C.4.

PYE Portable 5-valve Set. -latest mcdel, never been
e lused; £17/10 only.—Box 4435, c¢lo The Wireless
orld.

ARCONI 51B, complete, 5-valve A.C. mains re-
ceiver, with Rice Kellogg spealker, in magnificent
mahogany pedestal cabinet, as new; list price £80,
special bargain price £37/10.—Mills, 63,. Grainger &t.
West, Newcastle. [7874

IBERTY Super Heterodyne, complete with 8 Mul-
dard valves, never used; cost £31, sacrifice £12,
or useful exchange.—Leuver, 38, Baker St., Sparkhill,
‘Birminghani. [7873

1\/ "ARCONI Tlree Valve Model 37, new; cost £5/10,

accept 70/-; Brandes table talker, 10/6.—80,
Claughton §t., St. Helens. {7871

Can-
[7802

E Ofter You the Following Inducements to Pur-
chase Your New Receiver or- Otfier Apparatus
from us.
IRSTLY.—Unbiassed advice. The Principul of the
firmy has twenty years” professichal wireless ex-
perience, Laving been at Government Experimental
Stations in 1910. He has been Manager for the Ster-
ling Telephone Co., radio- expert to the G.E.C., 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 applnratus by the uninitiated.
ECONDLY.—We take your old apparatus in part
exchange for new. Send us a list.of your old
apparatus, or, better still, send ue the apparatus, and
state your new requirement. We will then make our
offer for your goods, and if you do mnot approve, which
is unlikely, we will return the parcel, carriage paid.
IF You are in Doubt as tc the Make of Receiver or
other Apparatus you should l’urchase_, write tc
us, and we will adyise you; we have no leaning towards
any particular maker, and will tell you the particular
instrument you should buy for your pnrpose.
CIENTIFIO DEVELOPMENT Co., 51, Fichergate,
Preston. Tel.: 1364. [0226

OR - Sale.—Tour 3-valve ‘receivers, eanal to the best
and guaranteed, complete, and ready to switch on;

55/- each; many other bargains.—Enquiries to Adams.
48, Tyrwhitt Rd., London, S.E.4. [7868

ARCONIPHONE All Maing 3-valve Set 37, used
i one mornth, reason, changing to AC., as new;
cost £12/7/6, take £9 or offer.—Box 49430, clo The
Wireless World. [7857

KCO 3-salve All Mains Set, A.C., 200-250v., as
new; £14; seen by appointment.—I. Rice-Axley,
55, Argyll Rd., Kensington. Tel: Western 6I76: [7852
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Receivers for Sale,—Contd.

OR Sale.—G.E.C. 8-valve set, superhet, indoor
aerial, Exide batteries for FLT.; best offer ac-
cepted. ‘Apply 217, Gunnersbury Lane, W.3. [7837

5—VALVE Fada Neutrodyne (switch, 4 valves), 5
Mullard valves, H.T. battery,

loud-speaker, £9; wanted part exchange, good.portable
gramophone and emall hllla.rd table complete.—E., 75,
Heath St., Hampstead, N.1V. (7843

UROPA Portable, with cabinet, less wiring, H.F.
transformers, speaker and valves.—lLinquiries to
W. H. Sadler, Ottery St. Mary. [7842

SIMMOVDS BROS.—Receivers constructed to yoar
own or any published design; also repairs, re
constructions; and modernisations at moderate charges;
best materials and workmanship guaranteed nUutnerous
testimonials; quotations {ree.—Address, Shireland Rd..
Smethwick. (5882

SUIT Beginner.—2-valve Brownie, complete coils
(B.C.C., 5XX), valves and ood accumula,tor;
£4.—Behr, 2, Birch Grove, Lee, 8. {7922
2-VALVE Burndept,

complete with L.8. and 3
B.T.H. headphones, good working order; £2/15,
or offer.—Box 4447, clo The Wireless World.

ILO-MAG 4-valvée Receiver, exact specification,

poweriul, valves, loud- speaker bargain, quick
sale, £10; heard evenings 8 pm—Lynch 2, ‘Alvanley
Rd., West Derby, Liverpool. [7900

MARCONI Straight KEight, complete with A.C.

high tension eliminator, 6v. . accumlator and i

Tungar charger, in perlect condition; £25.—A
Soutghvate, 79, Rochester Row, Victoria, 8.W.1
Victoria 4361. [7895

SELECTIVI'I'Y Freced-Eisemann 5-valve Neutrodyns,
model N.R.6, new Osram valves, finc reproduc-
tion, 40 stauons recently, range 200-600 metres,
sultable London district; £12.—Postlethwaite Bros.,
Kinver, Stourbridge. (78886

OMICHAEL 7-valve Superhet., complete with

frame aerial, Amplion mzholg(-;my Ra.dllolux
large), batteries, accumulators, an spare valves:
l(£g(r]g )cost over £70; seen after 7.—23, Englewood

Rd., Clapham Common 8.w.12, [7884
LI-MAINS (A.C.) 3-valve 8et, new; £15.—6,
Hauberk, Rd., S.W.ll. [7881
PPLEBY'S.
A

APPLEBY'S Bargains.

TIIE Following Slightly Used Material is Offered
subject to sale; every article will be severely
tested before despamh and guaranteed in workable
condition; the following items quoted are nett cash
and carriage paid in Great Britain:—
REBIDU‘E of Receivers.—One only left, McMichael
Screened Dimic Three receiver, in. oak, with
set of three tested valves, as new, £10/15, oie only
left, Gecophone Superhet. receiver, complete with
set tested valves and frame aerial, condition perfect,
£12/15;_one ounly left, Marconi 5-valve portable re
complete £13/10 one only leit, Aeécnic 5
valve portable receiver, complete £8/10; one only,
Gecophone 3-valve S. wave receiver, condition per-
fect, £7/10.
NOW.—Send now; many clients were disappointed
by material having been sold previous to their
application, for sets advertised a week or so ago.
A'PPLEBY 8, Number Forty-four Chapel 8t., Maryle-
bone, Wl (four minutes from Oxford St.,
T.ondon). [03:

YE Portable, as brand new,
moving coil’ speaker 6 volts direct current 65/-.
—105, Cbhatsworth Rd, N.W.2. [7853

OLODYNE, handsome oak case, Cyldon triple
[} gang, Lewcos long and short wave, 5 Osram
valves, filter circuit, Pya -transformer. —Cordmvley,
Tlebden Rd., Grassington, Skipton, Yorks. £7889

h\ ULLARD Columbus Set, Cyldon’ condensers, 5

Mullard - valves, Colvern kigh and short: wave;
£6/10.—Cordingléy, Hebden Rd., Grassingten, Slup
ton. [7830

MULLARD Portable, all parts as specified, Exide
accumulator; £7/10 —Cordingley, Ilebden Rd.,
Grassingion, Sklpton [789‘4

MARCON’I Model 61, 6 valves (3 8.G., 2 L.F.), ex-
L tremely powerful ‘and selective, per lect condition;
cost £60, bargain; write best offer.—Box 4452, c/o The
Wireless World. [7920

ACCUMULATOR HIRE.

DOV T Buy Accumulators or Dry Batteries, join our

.V. low- and high-tension accumulator hire
service, the largest and best in London; better and
cheaper reception with no trouble; re"ular deliveries
within 12 miles of Charing Cross; no deposﬂ.. 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.,, NW.5. 'Phone: North 0623-4-5. {7596

.D.E.S. Accumulator Hire and Maintepance Service

accumulator, and |k

{7910 |

£17/10; Magnavox |

The finest Loudspeakers
in the worldin their class

EPOCH

Moving Coil Speakers.

Models 99 and. 66 are the standard of com-
parison in many of the famous laboratories of
the world. The speakers that have made

Radio .as enjoyable as the best concerts.
14 different models for all requirements, from
X2 10 O upwards.

Write for Booklef W.S. giving full bﬂrttculars and the

7 days free trial offer.

Our Latest Triumph!
Epoch
Super-Cinema Model

The most powerful speaker ever put on the
market, and the most sensitive too! Many
times as sensitive as an ordinary moving-coil
speaker. Such superb quality has never been
heard befdre. Delivers enormous volume and
wonderful guality from the most modest of
sets. The speaker for the home; public enter—
tainments or Taikies

EPOCH RADIO MANUFACTURING CO:, LTD.,
are the manufacturers.

City Office & Service Station =3, Farnngdon Avenie
ndgate Circus end). CA.

“Phone : Central 1971 (2 lines). Private Branch Exchange.

BATTERIES.

WDT HT. Replacements.—Sacs _(capped” or ume
capped), highest grade, No. 1, 10d. per doz.; No,
2, 1/9 per doz.—See below.

INCS.—Best quality (wued), No. 1, 8d. per dos.3
No. 2, 9d.. per doz.; orders valued 5/- carriagé .

: paid, otherwise 6d.. for postage,—British .Battery Co,

Clarendon Rd. Watford, Herts. 10258

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

ET H.T. Battéries.—Parts per dozen, jars; No. 1,

214x 1Y% squars, 1/3; No. 2, 1/6; zincs, No i
10d.; No. 2, 11d; sacs, No. 1, 172’ dozen ;
1/9, termmals, 8d., 10d.; dozen 'cells (18 volts). com—

plete with bands and electrolyte No. 1, 4/1; No. 2,
5/-; post 9d.; high efficiency, long life, self chargmg
upkeep small send 6d. for eample unit; 1llustrate(i
booklet free, carriage free order 10/-; write for free
list -wireless bargains, trade eupplied. Zw. Taylor, 57,
Studley Rd:, Stockwelly London. [0039

CHARGERS AND ELIMINATORS.

ORTEXION Transformers, chokes, etc., wound to
any_ specification; write or ’phone ior quotation;

best quality components only.—Vortexion, 72, Merton
Rd., \Wimbledon, S.W.19. Tel: Wimbledon 281{10319

TANTALUM and Lioninm for A.O. Rectifiers; make
up your own inexpensive chargers; blue prints
for H.T. and L.T., 1/- each; Lionium electrodes fitted

| with- terminale, 2-3 amps. and 5-8 amps.—Blackwell’s

Ltd., Speke Rd. Works, Qarston,

Metallurgical Works,
i Garston 980 (2 lines). {6282

Liverpool. ’Phone:
HILIPSON’S Safety High Tension Battery Elimi-

nators,

10/_ Down and the Balance in Easy Monthly
payments secures the. finest high tension

supply available.
HILIPSON’S Safety Eliminators are Guaranteed for

12 Months.
HILIPSON’S Safety ‘Eliminators, are “the Cheapest
to Install and the Cheapest to Run; prices:
Model A.C.5 £4/17/6, A.C.7 £3/17/6, complete with

.full wave, rectifiers; D.C.4 37/6, D.C.5 45/-.

LI, Models Obtained for 10/- Deposit; take advan-
tage of this and get constant high tension imme-
diately.
ITE for Our Booklet, “ Radio Power” to
Philipson and Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. ’Phone- 2038. ’Grams: Safety, Bolton.
Est. over 50 yeare. [0318

HEBROS.—Chebros for all types of transformers
and choles, high grade instruments at a very
moderate price; enquiries invited.—Chester Bros., 244,
Dalston Lane, London, E.8. [5 30

~TRANSFORMERS and Chokes for Battery Elimina-
tors and for.all wireless purpoees, receiving or
tmnsmlttmg, enquiries invited.—Chester Bros., 244,

Dalston Lane, London, E.8. [7587

FEL—ECTRIO High Tension Eliminator Kits,
improved output 15 milliamps. at 120 volts;
complete: 25/-.
EL-ECTRIO Eliminator
cheapest in England; complete, 25/-.
LEL-ECTRIO Kits are Complete, except
‘and we recommend Philips 373; 15/-.
FEL -ECTRIO Kits have been Sold in Hundreds,
and are guarantoed, satisfaction or money re-
turned.
EL-ECTRIC Kit will be sent c.o.d. if desired,
state voltage and periods, also whether Philips
valve 4s regunired at 15/- extra,
FEL—ECTRIC Eliminator Kit is Post Free; price

Kits are the Best Bnd

valve,

FOLDER and Lists on Request to. Fel-Ectric Radxo.
56, Garden St., Sheffield [77

SAVAGES :Specialise_in Wireless Power ' from th‘&
Mains, reliable apparal.us at. reasonable prices.
AVAGE'S Transformer ILaminations and Bakelite
Bobbing; intending home  constructors should
write for liat.
SAVAGES Reliable, Smoothing Condensers.—1,000
volts D.C. test, 2 mid. 3/» 4 mid. 5/3 500: volts
D.C. test, 1 mid. 1/6 2 mid 2/3 4 mid, 3/9.
AVAGE'S Super Smoothmg and Output Chokes.—
Many types available, write for list.

AVAGE'S Mains Transformer for Westinghouse
Rectifiers.—H.T.4, 18/6; A3, 17/-; A4, 20/-.
SAVACES Mains Transformer for Waestinghouse
+) M.T.4 Unit, with additional winding, 4 volig

3 amps.; 23/-
AVAGE'S Mains
volts 60 m.amps,
3 amps.; 28/-
AVA.GE'S Mains Transformer.—B.T.3 500-0-500 ol 3
) 120 m.amps., 3.75+3.75 volts 3 amps., 3+3 volts
3 amps., 242 volts 3 amps.; S51/-.
AVAGE'S Mains Transformers and Power Chokes
are carefully and individually constructed from
first class materials with 'an -exceptionally generous
margin of safety.

Transiormer=—V.T.31, 200-0-200
242 volts 2 amps, 2+2 volts

{5 mile radius).—98, Cherry Orchard Rd., Croy- AVAGE'S, 146, Bishopsgate, London, E.C.2.
don. . [6374 b 'Ptone : Bishopsgate 63998 [GgOB
A41 Advertisements for ‘" The Wivreless World ° are only accepted from firms we believe to be thoroughly reliable.
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Chargers and Eliminators.—Contd.

TANALUM Strip for Rectifiers; 4/- per square
inch—C. L. James, 17, Brunswick St., Liver-
pool. [786¢4

RYPTO A.C. to D.O. Converter, A.Q. input 200-250
volts 50 eycles, D.C. output 75 watts up to 15
volts;, price, complete with switchboard fitted with
ammeter, Zenith resistance, switches, fuses, etc., £7/10,
list price £11/15 without switchboard; condition as
new; can be seen running.—Duruz, 11, Montagui Gar:
dens, Wallington, Surrey. [7872

.0.110. Ekco Eliminator, 220 volts 45m.a., tapped
110, £2/10; also D.0. eliminator, any voltage,
£1/10.—Snow, 3, Kensington Gate, W.8. [7839

ARCONIPHONE All Power Unit, D.C1, 240-200-

volts.—Cordingley, I{ebden Rd.,, Grassington,
Skipton. [7891
CABINETS.
RTCRA¥T Radio Cabinets are Britain’s Best
Value. [0313

IGBY’S Cabinets.—Table mcdels in eolid ocak and
mahogany; from 11/6 to 71/-.
IGBY’S Cabinete,® fitted with Radion or Resiston
ebonite if required.
TGBY’S Cabinets.—Pedestal model, with separate
battery components; from 56/- to £12.
DIGBY’S Cabinets Made to Customer’s -Own Designa.

IGBY’S OQabinets.—Write for new _16-page art
catalogue.—¥. Digby, 9, The Oval, Hackney Rd.,
E.2. ’Phone: Bishopsgate 6453. [0128

RTCRAFT Radio Cabinets; Britain’s best value;
lowest prices consistent with highest quality; illus-
trated list free from actual manufacturers.—Artcrait
Co., 156, Cherry Orchard Rd., Croydon. ’Phone: Oroy-
don 1981. [0040

ABINETS, 16l%in.X7%in.x11lin., hand mahogany
finished 7/6, unpoliched 5/6; oval front,” 10%in.
X6%in., 6d. extra; portable cabinets, 16%in. X 16%in.
X8in., £1/5; baseboard, 6d.; carriage free.—F. 2
Ramsey, 63, Shaftesbury St., Londor, N.1. Clerken-
well 7139. [7584

RTCRAFT - Radio Cabinets are Britain’s Best
Value. [0311

KAY’S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original creative designs
at prices 50% lower than elsewhere; quotations for
specials DY 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

RTCRAFT TRadio Cabinets are Britain’s Best
Value. [0310

A CONE Speaker Cabinet of Distinction.—Solid
selected figured oak fret and case, 12in.x12in.
x5lin. inside, extra strong 6 mm. plywood back
for fixing unit, rubber feet or baize, state which,
polished rich dark ocak, unless otherwise ordered, 8/9
each, carriage paid; unpolished, but quite ready
for staining and polishing, 7/6 each, carriage paid.—
Manufacturer, W. T. Tucker, 2, Vincent B8t., Balsall
Heath, Birmingham. 'Phone Calthorpe 2435. [7850

RTCRAFT Radio Cabinets are DBritain’s Best
Value. [0309

RANSPORTABLE OQOak Cabinet, frame aerial fit-

ing, loud-speaker, chassis and unit, practically new;

5651-.—“ Wryncot,” South Oak Lane, Wilmslow, Mm[whisl-
T. 79

COILS, TRANSFORMERS, ETC.

EW Kilo-Mag Four Coils, 37/6 set; ebonite foi-
mers (zlotted), for winding, 12/6 set of 3; all
%ost free; trade supplied.—@roves Bros; St. Mary’s
lace, Shrewsbury. {7750

,000-OHM Decoupling, Resistances for ‘‘ Wireless
© World” Circuits; 1/6. each, post Iree.—~Groves
Bros., St. Mary's Place, Shrewsbury. {7833

IMMONDS BROS.—Berclif 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.G.P. dual range coils, 30/- pair; Ber-
clif standard coils, for new all-wave. four, standar({ four,
A.C. three, iveryman 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; list free; trade
supplied.—Simmonds Bros., Shireland Rd., Smethwick.
Tel. : Smethwick 751. [6314

ADIOGRAPH.—W.W. coils, Record III, 35/-; new
Kilo-Mag Four, 33/-; S.G. Regional. 37/6; foreign
listeners’ Four, 37/6 set; Europa Portable, 21/-;
Europa IXI, 18/6; S8.G. multi-valve portable, 22/6;
new Everyman Four, 42/6. _
ADIOGRAPH.—Litz wire, 9/40, 1/6; 27/42, 2/6
dozen yards;. Redfern’s deep ribbed or Becol tube,
5d. per inch, elotting 1/6 extra.—Station Rd., ‘Haléds-
[7914

worth, Birmingham. 4

KUSHETTE
PICK-UP ARM

A new Arm for Radio-
Gramophones ; functions
perfectly, and is more effi-
cient than a cheap tone arm.
Suitable for use with exist-
ing Tone Arms to avoid

removal of Sound Box. £

Weight-relieving— ad-
justable. Lifts out from
base: correctly
angled for best align-
ment : bushed bearing:
no vibration: well fin-
ished in aluminium.

Through G.E.C., all best
Factors, or direct from

R. H. Glasscoe & Co., 71, Moorgate, E.C.2.
‘Phone : Lon. Wall 1176.

WANDER PLUG
TH e POWERFUL ooty

Look at its prongs of special
spring-metal that ¢grip the
socket—its insulated holder
—theneatengravingson the
head—its finish. Replace
youroldwander plugswith
Belling-Lee to-day, and
put an end to bad con-
$acts and loose plugs.

Ask your dealer, or
send o us, for
Belling-Lee
Handbook
“Radio Con-
nections.”

Advertisement of Belling and Lee, Lid., Queenswny Works,
Ponders End, AMiddlesex.

Our 1930 “GO HOME '
Suphelrodl:il:wer AND LISTEN.”
. Definitely proved by in~

dependent laboratory
tests to be the most
efficient moving coil
Loud Speakeryet

manufactured.
“The Music Lover's
choice.”
BAKERS
SEND TO-DAY FOR ¢ 5- ’
OUR FREE 36-PAGE
BOOKLET “SOUND
ADVICE.”

Offices: 89 SELHURST ROAD, SOUTH NORWOOD, 8.E.25.
Works and Demon¥iration Room :
42 CHERRY ORCHARD ROAD, EAST CROYDON.

THE MODERN
CONDENSER
FOR MODERN
CONDITIONS

Coils, Transformers, Etc,—Contd.

GOO-OHM Decoupling Resistances for New Kilo-
7, mag Four, foreign listeners’ four, and all
 Wireless World " ecircuits, hand made and tested in
our own workshops; improved model, 1/6 each, post
free.—Grovés Bros., 8t. Mary’s Place, Shrewsbury. [7832

GRAMOPHONE PICK-UPS, ETC.

LECTRIC Pick-up, with arm, adaptable to any
gramophone; pick-up’ 14/-, arm 7/-; c.od.;
temarkable value.—G. Hodgson, 53, Windscr Ilouse,
Victoria 8t., Westminster. - [7738
.I. Varley Pick-up, practically mnused; 22/6.—Snow,
3, Kensington Gate, W.8. [7838
{(ELESTION Woodroffe Pick-up, cost £4/4, abso-
lutely as new; £2/10.—Box 4448, cio The Wire-
less World. [7909

T H. Pick-up, almost new; 45/-, will sell 32/6.—
J. Mullen, 158, Crosslet Rd., Dumbarton. [7923

LOUD-SPEAKERS.

6-VOL1‘ 14, amp. M.O. Speaker, list £6, new last
year, in perfect order, including transformer; 29/6;
7 days’ approval against cash.—Brew, Pytchley, Ketter-
ing. [7845
200-250 VYolt D.O. Mains Moving Coil Bpeaker,
almost new, 29/6; also Zampa double cens
chassis, new, cost 32/6, 15/-; 7 days’ approval against
cash.—Fox, 115, Avondale Rd., Kettering. [7844
OAK Cabinet, fret front, blue-silver cone, new double
pole unit; 25/-; 14x13x9.—Kirkup, I1airholme
Rd., Burnley, Lancs. 8,

MPLION, ook horn, 120 ohms; what offersp—
Woodruffe, Thorn Cottage; Southwell, Notts. [7861

GREAT Bargains.
GRE‘AT Bargains.

REAT Bargains.—Epoch mode! A moving .cofl

speaker kit (or complete units), brand new; a
large number. of these famous instruments made for
a special order for use in talkies, but not executed,

| for credit reasons only; regular prices, £3/10, £4/2,

apd £5/17/86, to clear at 50/- for accumulator opera-
tion, 55/- for D.C. mains operation, 85/- lor A.C.

“mains; kits comprising copper plated super magnet-

pot (weight 23 1b.) Chrystalene frame, fully adjust.
able, moving coil, any impedance, paper, leather and
mt{untmg rings, made up complete, if desired, 6/-
extra.

GREAT Bargaina.

GREAT Bargains.—In fact, the greatest bargains
N ever offered! A number of Epoch.model A used
kits ab given away prices, guaranteed in perfect work-
ing order; early 1928 model, 35/-; latest model, 42/6;
made up complete, if desired, 6/- extra.
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
EPOCH Lo
EPOCH Speakers by Deferred payments.

POCH.
EPOCH Speakers by Deferred payments,

EPOCH Famous Moving Coil Speakers, any type,
may be obtained by any responsible. householder,
by easy payments; no interest, no references no red
tape as simple, easy and quick as paying cash.

EPOCH.

POCH on the Easy.—Full particulars from Laser-
son, Ltd.,, Gramel House, Farringdon® Avenue,
E.C.4. [7919

B.T.H. R-K Senior, 300-230-volt D.C, mains amplifier,
complete with two PX650 valves; £20.—Box
4446, c/o The Wireless World. [7908

GOODMANS Annwal Stocktaking Bargains.

POT Magnets.—Solid cast annealed steel, the finest
made; remains of special order; complete with
brass bobbin, unwound; 27/6 each; ideal for demon-
stration or high power work.

OVING Coil Speaker Cabinets, solid mahogany,
oak or walnut vencer, very slightly soiled; 27/8,
usually from £2/2.
ARIOUS Makes of Units, moving coil speakers amd
pick-ups, used for test purposes; send us your
enqguiry.
GOODMANS, 27, Farringdon St., E.C.

[7906
MPLION Dragon; first 25/- secures.—F. Caddick,
15, Stanley Park Rd:., Wallington. [7888

ET Moving Coil Quality, double linen speaker, 20in.
square, 25/-; polished mahogany 17/- ply case,

fit any unit.~Parke 'Radiograms, 79G, Turnpike Lane,
N.8. [7887

Mention of ““ The Wireless World,” when writing to aduvertisers, will ensure prompt attentlon. A42
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Only Brownie’s huge production enables
them to offer this really splendid dial for
2/6. The special non-backlash design
makes hair-breadth tuning a8 matter of
delightful ease, while its iandsome ap-

pearance (black or beautifully grained
mahogany bakelite) will add to the good
looks of that new set you are building.

BROWNIE WIRELESS COMPANY (G.B.
NELSON STREET WORKS, LONDO

LIMITED,
N.W.1,
)

—a tone-perfect
production

—a friend

of good

Records !

e

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.I7.

Suitable for all types of tone arm.

A43

Loud-speakers;—Contd.
PBAKERS

SELHURS’I‘ RADIO.—Go home and listen to

Baker's super power moving coil loud-speakers.
BAKER'S

A

R

SELHURST RADIQ.—Go home and listen to the
most efficient moving coil speaker yet manufac-
tured.
B\AKER'S
ELHURST RADIO.—Go home and listen. to its
wonderful realistic reproduction.

B AKER'S
A
K
E

ELHURST RADIO.—Go home and listen to be-
lieve.
BAKER’S

ELHURST RADIO.—Go home and listen and take
your friends.
BAKER’S

SELHURST RADIO.—~Go home and listen, but first
write for our 36-page booklet, " Sound Advice.”

BAKER'S

ELHURST RADIO.—Go home and listen, * Sound

Advice,” new issue just published.
BAKER'S

A
K
E

ELHURST RADIO.—Go home and listen, or come

to our demonstration room, 42, Cherry Orchard
Rd., Croydon.
BAKER‘S

A
K
E

SELHURST ‘BRADIO, the leading manufacturers of |

high grade moving coil loud-speakers.
FFIOE: 89, Selhurst Rd., South Norwood, 8.E.25.
'Phons: Croydon 1618. Works and Demonstra-
tion Room (always open): 42, Oherry Orchard Rd.,
Fast Croydon (15 minutes non-stop Victoria or London
Bridge). [0231

Advertisements for ‘* The Wireless World ' are only accepted from firms we Lelieve 4o be thorougkly reliable.

NEW LIFE TO

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, sp 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 it at your dealer’s.
Available in five mode!s from X 3=-19-6.

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

Baldry Ad. U137.

q??

ﬁn’smoom
RECEPTION

The ** Layerbilt " is un-
beatable for smooth recep-
tion, It is crammed full of
electricity and lasts half as long
again as any other battery of the
same size and weight in the world.
This is assured by the Columbia patented
process of building layer upon layer of fat
cells. The ‘Layerbilt ’ Heavy Duty
Battery is the best and most economical
battery in the w;lgc’l. Use it always.
1=

i

1 Layerbilt |
. os 18)-.
f::/:s o, 4780.
287- 60 volls.
i 20/-,

Columbia

J. R. MORRIS, Imperial House,
15, Kingsway, London, W.C.2.
Scotland : J. T. Cartwright, 3, Cadogan St., Glasgow.
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| APPLICATIONS

invited for
POSITIONS AS REPRESENTATIVES
by
TELSEN ELECTRIC CO. LTD.

The positions are for whole time, and
salary, commission and expenses will be paid.

Applications must state full detailed
experience during the last seven years, age,
number of years experience in car. driving
and remuneration required, also the particular
area or district preferred, or, ‘where best
known.

Only first-class men with good references
need. apply.

_ All applications will be treated with

strict confidence.

TELSEN ELECTRIC CO. LTD.
Miller Street, BIRMINGHAM.

RADIO-GRAMOPHONE
CABINETS

Beautifully finished in highly polished OAK.
. ., Will take sets
18 77X 16" or 217 X 77 X 16,
Spacmus compartment for' speaker and
batteries. Overall size 36” X 24” X 19”.
9-ply motor board, £4-19-6
(Mahogany Finish £5-15-0.)
W\ Delivered free in England and
Wales: Scotland 2/6 extra.

¥ Fitted complete wnh DS
Mctor. B.T ick -up and

(8] d U
Arreprmend Unit £9.17.6

This isall you need to turn your
i present set

RADIC GRAMOPHONE ™
PREMIER SUPPLY STORES

Radlo & Gramophone Bpecialists,
165, Fleet St., London, E.C.4.
'Phone: Central 2833

Large selection of
Gramo. Motors and

Pick-ups always in stock

“B.A.T.” 750 Watt
“Q.M.B.” SWITCH

This minjature switch comfortably
breaks 3 Amperes at 250 Volts,
For H.F., L.F,, I.T., L.T. Circults,
For A.C. Eet- Ellmmntor;, Gramo-
Motors, and as Loud Speaker
Field Switch, ete.

“WIRELESS  WORLD" said
(14.8.29) . *‘functioned quite well
on test and did not glve any canse
to Justify doubt ds to their - ability
to handle this wattage” (750
“Ideal for use .in
portable sets nud in all typed of
mains equipment.”

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

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

Mention of ** The Wiveless World,”” when writing to adverlisers,

-| cirenits;

Bolton, 221, Cavendish Rd., Balham,

MISCELLANEOUS.
ALEKANDER BLACK.
PLEASE Note New Address.

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

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

to date, gramophone pick-nps, eliminators, and Webson
movmg coil ‘speakers dsimonstrated; punty reproduc-

tion epecialist.
Vietoria, S.W.l. Sloane 1655

55. Ebury  St., i it W1 =

EASY Payments.—We supply, by ‘easy payments,
- components, accéssories, and sets, any make; 10%
down, balance sprend over 10 monthd.—Send list of
requu’emenes to London Radio Supply Co., 11, Oat
Lane, London, E.C.2. "[0097

IRELESS Notes.—A monthly service of informa.
tion for all those®who want the very best in
wireless or gramophone reproduetion; frank eriticism

ol rcceivers 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.—Full partieulars free from Ernest H. Robin-
son, Langmead, Pirbright, Woking, Surrey. [7607

COTT SESSIONS and Co., Great Biitain’s 1adio

doctors, officially approved as - wireless repairers

by Radio Somety of Great Britain and Wireless Leaguey

old sets of every type repaired, -rebuilt, modernised;
send set for immediate quotation.

COTT BSESSIONS and Co.—New sets -construeted
with your or our cmnponems, guaranteed finest
workmanship; we speécialise in ‘“ The Wireless World
remember, we have satisfied _customers
throughout the British Isles and in three Continents;
if you so desire, we will design and construct hlEh
grade apparatus ‘to suit your especial ecirenmstances for
quality, range and =elech\1ty =Tel.: Tudor 5326. Mus-
well Hill, London, N.10 {0262

AVE Your Set Brought Up to Date, be able to
separate Brookmans transmisgions, cost 35/-; all
mains sets installed from £12/10; whatever your re-
quirements drop a card, all work guaranteed by expert.
—Lece, 48, Eaton Park Rd., London, N.,13. {7912

PATENT AGENTS.

PATE\’TS and Trade Marks, British and foreign.—
Geo and Co. (H. T. P. Gee, Member R.S.G.R. and
AMIRE.,), 51-52, Chancery L"me, London,
Thone: Holborn 1525. {ooo}

REPAIRS.

WELVE Months’ Guarantee Accompanies all eur
Repairs; any make of L.F. transformer, head
phones, or loud-speaker repaired and despatched withit
48 hours; 4/- post free; don’t discard if bwint out;
terms to trade.—Transformer Bepmr Co., (Dept. W,
214, High St., Colliers Wood, S.1W.1 [0011

COTT SESSIONS and Co., Great RBritain’s radio
doctors; 1ead advertisment .under Miscellaneons
column. [0263

EPAIRS Returned Post Free, and to ensure satis-
faction send remittance -after approval of same.
—Leeds Wireless Repair Service.
OUD-SPEAKERS, headphones, rewonnd to any
resistance and _remagnetised, 3/-; - transformers
rewound, 4/-; Blue Spots, Triotrons nud 4-pole units,
416, work glmmnteed —Leeds \Wireless Repair benl(‘e.
5. Boston I'lace, Green Rd., Leeds. {7652

EFFICIENT Repairs, attractive maintenance service;
consultations by appointment, no obllgatmn_
[7892

GUAR ANTEED Repairs by Experts.—Loud speakers,
headphones, cone units, pick-ups, any type, re-
and ad]uited post iree 4/-;
91, Morley Hill, En:

wound, remagnetised,
transformers, from 4/v —THowell,

field, Middlesex. [7882
WANTED.

TIIREE Marconiphone Intermediale Transiormers,
tuned 6-500 metres.—Glanville, 129, Love Lane,
Mitcham. [7865
ANTED, * The Wireless "World,” issue October
24th, 1928, elean and intact; will give 2/-.—
Brock, 43, St. Jumes’s Ay, ampmu Hill, Mnldle[set

7870

OUXNG Radio Engineer Requires get in ‘l'onch

with Firm or School for ‘1*urther Practical and
Theoretical Experiznce of talkie amplifiers: and eound
repioduction; preminm if necessary.—Box 4439, elo

| The Wireless World. [7879
“IAI\TED Philips 4-valve all mains set.—Pelly, Pier-
head, Eastbourne. [7836
ERRANTI A.F.5, 20 henry filter choke, Blue Spot

66K unit, wire wound resistance, 150,000 ohms,
potentiometer, 1 meg. .—~Write Hoare, 20, Aberdeen
Park, N.5. [7907

will

SO

JANUARY I5TH, 1030.

Many
Replies!

A vecent advertiser in ' THE
WIRELESS WORLD”
writes as follows :

HAVE received so

many replies to my

advertisement in
¢« The Wireless World,’
which appeared under a
Box Number that I am
sending herewith stamps
to the value of 6d. as
further payment towards
your postage expenses.
Thanking you for the
quick despatch of all
replies.”’

W. CAPEWELL,
52, Chapel Terrace,
Trent Vale,
Stoke-on-Trent.

[ W.w .88,

i el e B

W.C.2. |

STUPENDOUS!

ensure prompt aitention,

A recent advertiser in
«THE WIRELESS WORLD "
writes as follows:

“ As the results from my
advertisement in ‘The
Wireless World’ were
stupendous, shall be
glad if you will cancel
my advertisement. = in
next week’s issue as 1
am cleared out.

T might add that ‘The
Wireless World’ is the

best journal I have
read.”
W, F. Macbeth,
¢ Braemar,”
Ballymena, Ulster.
] o |

w.w.89.

446
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Wanted.—Contd.

“7ANTED Mullard Orgola S.G.P., Ferranti 8.G.3
parts, Lotus remote control, A'F. 5C, 0. P M. 30

recent model 6-volt . M.C. speaker —C.W.D.,

nair,” Lonsdale Av., Davyhulme, Manchester.

EXCHANGE,

GRANIC Pick-up,
unit.—Price,

Cralg-
{7883

exchange Orgola coils or cone
uth View, Chester-leStreet.

[7863

EXCHANGE 14guinea Royal Portable Typewriter,

perfect condition, for music magnet (or similar

sot) plus accessories.—Didsbury 1113, (7848

YOU'R Old Apparatus Taken in Part Payment for
Latest pe; eee our advert. in _column
Receivers for le.—Scientific Development Co., 51,
Fishergate, Praston. [ 230

AGENCIES.

REPRESENTATIVES Required -to carry well ad-
vertised Proprietary Lines, commanding quick
sale on commission basis only, for West and N.W.
London, Eastern Counties, Yorkshire, Lincoln, North
Wales and Cheshire, South Wales, S8.W. England
must have good wnnectlon —Write Box 4433, c/o
The W:relux World. [7859

FINANCIAL PARTNERSHIPS.

ROGRESSIVE Wireless Business, turnover over
£2,000 per annum, -South. West England; living
accommodation; low rent; £250.—Box 4445, elo The
Wireless World. (7904

SITUATIONS VACANT.

ANTED by Manufacturers (S.E. Essex), wireless
mechanic, with practical experience in all
branches of A.C. radio; only applications giving (in
confidence) fullest details of past experience and
wages required, will be considered.—Box 4431, c/o
The Wircless World. {7858

ISSEN, Ltd., require a development engineer for
their valve department; applicants ehould possess
sound technical knowledge and have experience in valve
manufacture.—Reply ih confidence, stating experience,
age and ealary required, to anve c¢/o Bernard Smith
-Advertising Service, Ltd., British Columbia House, 1 3
Begent St., London, S, WAI [78:

TRAVELLER for London and district Wanted by
Well Enown Manufacturers, one having a motor
car will be preferred; arrangements might be considered
as s part job on 8 commission basis; give full details
of experience, salary required, make of car, knowledge
of wireless, the latter, wlile an advantage is not essen-
tial —Box 4449, clo The Wircless World. {7918

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

ADVERTISER, with thorough te(_:linical knowledge,
requires working Interest in established radie and

electrical concern, where additional capital is required |

to expand the business.—Write Box 4436, clo The
Wireless World. [7876

BOOKS, INSTRUCTION, ETC.

ET H.T. Batteries are now a proved success;. write
for new illustrated booklet, givinz cost and method
of ‘building and maintaining free; mention paper.—
Taylor, 57, Studley Rd., Stockwell. London. [0077
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Convert your present Set into
a Short Wave Receiver.

Magnum Short Wave
Convertor.

This Convertor is adaptable to any valve set by
simply removing the detector valve from set and
inserting it in the valveholder of convertor, the plug
of convertor taking the place of the detector
valve, In crystalline metal cabinet, with 2
20/40 and 40/80 metres, Plug and Adaptor £4. 10 0

inclusive.

]

UnVEasa,
RECENER

Universal Three
15-2,000 metres.

The most perfect receiver vet designed for Ultra
Short Wave, Broadcast, and Long Wave recephon
Including Valves, Coils and Royalty £18:

Magnum Receivers are now obtainable on
Easy Payment Terms.

We specialise in all apparatus described in

“Wireless World.”

Lists on application.
&Co.,

BURNE'J ONE LTD.

295, BOROUGH HIGH ST., LONDON, S.E.1.
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Books Instruction, Etc.—Contd,

STLP Ly Step Wireless; a complete  course of the
theory of electricity in relation to the practical
design of wireless apparatus, eliminators, circuits, ete.,
with extracts from a designer’s natebooh giving up-to-
date practical '1pphc'1t10n. issued weekly; send 1/- p.o.
for first 4 weeks.-—Clifford Pressland, AMIEEEng,
Dept. W.W., Hampton-on-Thames. [0195

REE: Inventor's Guide on Patents.—T. A. A., 253
(W), Gray’s Inn Rd., London, W.C.L (6373

A GUIDE for the Crystal User.—*' Succeseful Crvstal
and One-valve Circunits,” by J. H. Watkins, tells
you how to_improve the performance _of your receiver
and gives diagrams of many well-tested eircuits; 3/6
net, of bookse]lers, or Pitman’s, Parker-Bt., ngsquY.
London, Ww.C.2.

PORTSMOUTH MUNIC IPAL COLLEGE;

Principal: L. B. Benny, M.A.
ELECTRICAL ENGINEERING DEPARTMENT.
Radio Telegraphy Section.

Required IMMEDIATELY, & Full-Time Lecturer te
take charge of the Training of Wireless Operators for
the Postmaster-General’s certificate. The work has
been carried on for many years, and includes both
full-time day and part-time evening courses.

Salary on the scale £186 12s. to £384, according
to experience, subject to deduction of 5% under
Teachers' Superannuation Act.

Application should be made. without delay, . to the
undersigned, giving earliest date at which duties can

be entered upon No form of application is pré
scribed.
H. E. CURTIS,
Secretary

Offices for Higher Education,

The Municipal College,

Portsmouth,

FOREIGN LISTENERS 4 Setof 6 Coils .. .. 37/6
SCREENING BOXES .. 5/- each; 19/- set.

[=
RECORD il Coils 35/- set. KILO-! MAG 4 Coils 33/- set.
1930 EVERYAAN Coils. .42/6 set. METAL BOXES—
4 Compartments. . 32/6 Complete Cabinets. .45/~
W.W. KIT SET Coils and Switches, mounted .. 37/6
fetal Boxes .. 27/6 complete Cabinets .. 35/-
8.G. Short Wave 3 Set 4 Coils .. 5 20/-
SEND ALL YOUR ENQUIRIES. TRADE. suppuzm
A. T. STOTT, 1a, Duke St., ROCHDALE.’
(Late 63, Syke Road.)

P REPAIRS ]

Any maks of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS—TWELVE MONTHS’ GUARAN‘I‘EB
witheach repair. 4/ Post Frea.

Terms to Trade.

TRANSFORMER REPAIR CO,,
Dept. V
k 214, High strost, Colliers Wond, London, 3.W. 19‘

é’TheWIRELESS ENGINEER _
The Journal for Professional
Engineers and Advanced
Wireless Experimenters SUPPLIED. IN snx FINISHES
Monthly Annual Subscription Semi-Polished Black Semi-Polished Makogany,
2/6 net. 32/~ post free. Highly Polished Black Highly Polished Mahogany
ILIFFE & SONS LTD., Dorset House, Tudor Street, Loncdon, E.C.4. Matt Obtainable from most wireless dea(l}el:sba SHRtacE ;
Addvertisement of H. B. Potter & Co., Ltl.. Station Buildings. ROCUDALE.
A47 Advertisements for ' The Wireless World *’' arve only accepted from firms we believe to be thoroughly reliable.
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Ormond Engineering Co., Ltd. Cover izv(j Westinghouse Brake & Saxby Bignal Co., Ltd. 11%
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Dubilier Condenser Co. ( 3 Parker, W. H.
B 20 Wright & Weaire, Ltd. .................. D(ne_r i

Eastick, J. J., & So Perseus Manf. 00

Allwe askis thechance
to prove that you can

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

We have an unrivalled and world-wide organisation,
waiting to help you whether you be novice or'expert.:

If you w15h for something more than a " bread and.
bulter ” job you owe it to yourself to investigate
our Service.
R Pri Our handbeok “Enginearing Opportunities”
?IEI::tEmCez?groerl;e:ﬁers CEOE g.OOd P,:::l;g c::;l, has pointed the way to better 'things to over
points of view. complete with 20,000 of your fellows. It contains details of
For a very small expenditure they Q::ﬁmgcﬁ:s& AM.IMechE., AMILEE, AMICE,
will bring you in reproduction that is enamolled A M L "* -Ess A M [esti'“%x‘im:'“‘o‘}::l‘l‘nx‘f]’:;;
only equalled by the most expensive 2:352&“ study courses in all branches of Electrical,
speakers on the market. We make this (including Mechamcalf Motor and Wireless l:;.ngmeer-
claim with the utmost confidence, be- Royalty) ing, and explains our unique guarantee of
cause it has been tested and proved NO PASS—NO FEE
true. ‘There is a Squire Speaker to i
suit every purse ang everypreqmre-— Sieltv:: f"ﬁ:‘g In aBrilliant Foreword Prof. A. M..Low shows clearly the chances you are missing.
ment. Ask your dealer to demon-— o8 o ai ‘“Engineering Opportunities  and our advice are quite FREE.
strate one and prove our claims for fringe 4/- ; Kit Don't neglect this offer—give vent. to that ““ upward urge- and send
yourself, The 101 is illustrated above. ST a postcard NOW, stating Branch, Post or Exam. which interests you.
Fredk. Squire Ltd., BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY,
10, Leswin Place, Stoke Newington’ N.16. P.&T. 387, SHAKESPEARE HOUSE, 29-31, OXFORD STREET, W.lL

LISIEN Ik

POSITIVE GRIP TERMINALS

(Patent 245,586)

Maintain their lead established five years
since, and are acclaimed by the keen Radio
experimenter as the ideal terminal. There is
one for all radio connections. Write for
descriptive leaflet. It’s sent free to all
“W.W.” readers.

Pluga and Sockets with 2 nuta o O
Bpade Ends ............... T
Standard Wander Plugs..
Chul\bydWa,nder Plugs, for pomble [ Immediate delivery. Prices on application.
Pin Eods .... ..........

All Mains Bocket and Plug Trade enquiries invited.

Don’t forget Pos. Grips overcome unughlly BR lTKAM EBON lTE E;',f,a,;'{:,'f.’cs,:’%%”ug‘

frayed ends to leads. What a boon] 7, Newgate Street, London; E.C.1.
THE LISENIN WIRELESS COMPANY, SLOUCH, BUCKS. 7 -

BRITKAM

SUPER QUALITY

EBONITE

} IN SHEETS, RODS,
AND TUBES.

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

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention. 2448
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—_BAYLISS ROTARY CONVERTER )

A.C. from D.C.

Load 400 Watts.

ANY Input.
ANY Output.

PRICE

£12.10.0

Delivery
from Stock.

William Bayliss Ltd.

Sheepcote Street

BIRMINGHAM
D?lﬂ 1409, *Drawbench, B'ham %
¥ o = RelCI
|
\ u
a\ A ll

C OMPONE NTS

1930 EVERYMAN FOUR.
Coils per set £2-7 -6

mean BETTER
i SETS and

l
i
l
| — i, |
i
|
!

NEW KILOMAG FOUR.

| ) £
I y .
. BIGGER /s, Coils per set £2-5-0
oy 0, Sty H
1 s Al.Es ' 4 R4 “;3,,,;334';?;; WIRELESS WORLD KIT SET.
%5, %, Sl Sege :
| szo’dzzcr;::f; e%:é:g» Coils per set £2-5-6
4 RN P A é

I Full  particulars a,,ﬁ%z% "@d,,(‘o,,f/’fo f DECOUPLING RESISTANCES.
| and Trade g, Y e o :‘{'G:U’ev . g
: Terms from o f&i‘ég%::"'sfe’r:fe;;e‘i‘;:‘-’ 500 or 600 obms .. 1s. 6d.

The LOEWE Qi 0" 3068 €50, £, 584 el Fixed resistances wire wound
l Radio Co.Ltd. Qo I, Vap s O3 55 e, 5600 z

4, Fountayne ,&ol'-][llbgay"es ::,d hzé.ol,,"' ;@,’ i 1,000-5,000 10,000 15,000 20,000 25,000 ohms

Rd. Totten- s . ; 42y Con 5 z 3 -
| R rorien oS & s o 2/-  2/6 3 B8/5 4/-each
| Tattenam. ot S s e G | FOREIGN LISTENERS FOUR.

3911/2. G Zqy "8 g 4,
‘ z’?/e o :f’l’r 4 ;dez’ﬂz&gf ‘B.B.C. Coils, persetof3 £1-2-6
p % 3}‘;:‘%" ::?f;'tieﬁ e-g’;"r’._., 5XX Coils, perset of 3 £1-17-6
l 25 Qcoj'[fieofdoa, & %,;/:f T Coil Bases, per set of 3 £0-7-6
; Ot ChSp
Tl TN/ L] . . i
| oL, :”.'?/[f;% é; 62 3'% éggfpo;’ | Write for iuustrated lists :
B - a8 e,,’éabeé“— ‘ WRIGHT & WEAIRE, LID. ‘
. ; 2 Yoy bo,,“’vz,,:o,, e | 740, HIGH ROAD, TOTTENHAM. N.17,
Telephone: T nha 847/8.
1% %%o a'e ']d ‘ 'elep ottenham 3 137

Advertisements for ** The Wireless World *° are only accepted from firms we believe to be thovoughly veliable.
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RADIO WEEK,
JAN. 12 to I8

Hear the special B.B.C. Pro-
grammes reproduced with that
perfect veracity obtainable only
with the great Ormond combin-
ation—the Ormond Cone Unit
and Chassis. Like all Ovmond
products thisnew Ormond Cone
Speaker 13 convincing in its
superiority.  Tone, volume,
sensitivity — every factor of
perfect reproduction denotes
ideal design and construction.
Comprising the famous Ormond
4-Pole adjustable Loud-speaker
Unit, the wonder cone and
especially strengthened alumin-
ium chassis.  Wonderful value
giving wonderful results.
Supplied unassembled and
securely packed in carton for
20/~ complete.

Y71e ORMOND

CONE=UNIT & CHASSIS

Also supplied separately. Chassis and Cone 7/6. Unit 12/6. "\“EEP’
THE ORMOND ENGINEERING CO. LIMITED,
ORMOND HOUSE, Rosebery Avenue, LONDON, E.C.1.

'Phone: Clerkenwell 5334-5-6 and 9344 -5--h. Telegrams: ** Ormondengi, Smith.”

Printed for the Publishers, TLirrr & Soxs Lrp., Dorset House, Tudor Str-et, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, SE.x.
Colonial and VForeign Agents:
UN11BD SravEs—The International News Co,, 131, Varick ®treet, New York, #France—W. T, Smuth & Son. 248, Rue Rivoli, Pariz; Hachette et Gle, Rue Réaumur. Paris.
BenorOM—W. H. Smith & Son, 78, Marche aux Herbes, Brussels. INDIa—A. H. Wheeler & Co.. Bombay, Allahabad and Calcutta. SourE Arrrca—Central News Agency, Lid.
AuSTRALIA—Gordon & Gotch, Lid,, Melbourne (Victoria), Sydmey (N,8.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmania},
CaNAPA—The Awmerican News (o, Ltd,, Tovonto, Winnipeg, Vancouver, Montreal, Otiawi, St. John, Halifax, Hanulton ;  Cordon & Goteb, Ltd.. Toronto ; Tmpe:int News Co.
Toronte, Mentreal, Winnipeg, Vancouver, Victoria. New Zeira¥p—Gordon & Goetch, Litd., Wellington, Auckland, Christehurch and Duneain
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