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BEAM

AND THE
REGIONAL SCHEME

Because of the increase in power
from Brookman’s Park, the new
2LO, it is niore important than |
ever to purchase a loudspeaker
which will handle great volume
without rattle or distortion.

P. & R
“RHT."
in Glass, 10
volts.  §,000
\lilliampere

hours.

= GIVE =
GENEROUSLY
FO

R
YOUR POPPY

Guaranteed
6 months.

Price 6/3

Type
“L.HT”
Jitted with
shrouds (ax
illustrated}

Price 716

Buy an H.T. Accu-
mulator on Output

When you buy an H.T. Accumulator,
buy it on its capacitv. Choose a Peto
& Radford R.H.T. becausc it has a
true capacity of 5,000 Milliampere
hours.

The P. & R. Type R.H.T. has been
specially designed for radio work by
experts with 40 years' experience.
Tts plates are sturdy, internal resist-
ance is very low, the voltage remains
absolutely stcady under all variations
in_discharge, plug tappings may be
taken without disturbing battery con-
nections through hollow terminal tops

Charging will cost
nothing

Charge vour
H.T. Battcries
oft the mains
with the P. &
R. Trickle
Charger. For
o D.C. or AC
Sirple. Sale. NO walves. No *“hum.”
Constant voltage. Perfect reception all the
time. Uses practically no current.  Price
complete for D.C. 29/9, or A.C. 49/9.
Send for details ot this and the range of
P. & R. Batteries (L.T. and HT.) to
PETO & RADFORD,

93, Great Portland St., Londen, W.1

(Lelephone : Longham 1173).

Glasgow f.ondon Sales &
Depot itepair. Depot
45, Clyde AND 1034, Pimlico Rd

Place. KWl

PETO & RADFORD

ACCUMULATORS
rfvc bcginning and the end
PoweR

I.R.¢ This announcement 15 isswed by
The National Accumulator Co.. I.td.

PRICE

55'-

Complete with
Hexible lead.

“*BEAM " SPEAKERS are constructed to give |
‘ the finest possible reproduction on either weak or ]
strong reception. The model illustrated is mar-
’ vellous  value, of excellent appearance, and ]
|
|
|

harmonizes with all home surroundings.

SATTERY

THE BEAM” HIGH TENSION

ARANTEED '

gACH BATTERY CU

“BEAM™ H.T. BATTFRIES are silent yet ,
energetic workers. The e¢lements of which they
are built ensure steady flow of curremt without
background noises. '

All ¢ Beam’’ products are obtainable
from your dealer or direct.

‘f% L ‘i /t I 35, Farringdon Road,
Rea L@  London EC.

Telephone : Holborn 7048.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention.
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When you can
buy Ediswan
Accumulators |
at these prices ! \

N a et built
with Lotus units
every component
pulls its weight.
~Their close, clean
fit, sound connec-
tions and infall-
ible accuracy pro-
duce a set which
1s easily and
L quickly assem-
" bled and givesthe
highest efficiency.
For your next set

Major Loten.

Midget Loten. Little Lot«o - Minor Loten.
12 Amp. hrs. 29 20 Amp. hrs. 43 45 Amp. hrs. 8.

Components. Al-
most every unit |
you need will be
foundinthe Lotus
range at every
wireless shop.

COMPONENTS
i Made in one of the most modern radio

factories in Greal Britain by
GARNETT WHITELEY & CO. LTD.,
LOTUS WORKS LIVERPOCL.

London Representative.—W. J. Holland, 125, High
Holborn, W.C.x 'Phone : Holborn 8ojo.

Your accumulator worries are ended if you instal an Ediswan—your
charging bills are reduced, too, because the new mass type plates
ensure maximum life per charge. From the lead used in the plates
to the glass of the container Ediswan accumulators are 109%, British, '

If its |

EDISWAN

.......its better

Ask your radio dealer.

THE EDISON SWAN ELECTRIC CO., LTD.
123-5 QUEEN VICTORIA STREET, LONDON, E.C4
SHOWROOMS IN ALL THE PRINCIPAL TOWNS.

/)

e —

B, 49

Mention of '* I'he Wireless World,” when writing to advertisers, will ensure prompt atiention, A2



BLUE SPOT 29 (GOLIATH)

A3

oooooo £60600‘

The sweetness of a mellow violin, the richness of a
baritone, the volume of a military band or the level
tones of the announcer....any and every programme real
and faithful. Blue Spot 29 (Goliath) has set a new
standard of broadcast interpretation, and at six guineas
is a speaker that no lover of “truth in reproduction”
can afford to miss. :

Hear it at your dealer’s to-day.

F. A. HUGHES & CO., LIMITED, 204-6 Great Portland St., London, W.1

‘Phone : Muscum 8630 (4 lines).

Digtributors for Northern England, Scotland and North Wales: H. C. RAWSON (SHEFFIELD & LONDON) LTD., roo LONDON ROAD,
SHEFFIELD. 'Phonc: Sheffield 26006. 22 ST. MARY'S PARSONAGE, MANCHESTER. ’Phone: Manchester City 3329.

Advertisements for “ The Wireless World*’ are only accepled from firins we believe to be thoroughly reliable.
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This long-life Battery
. will better your reception!
66-volts

BRITISH MADE
——

Ask your dealer fora
copy of the Dubilier
Booklct—" A Bit
ahout @ Battery™

Hrt B ]
3 D“ﬂui‘i??; ; .”AﬁUFAfTéT TE |8 ¥
Fitted with the long-life Dubilier SURCRIOR (Single Capacity) o

B Set will g g 7/6
attery, your Set will give € . (with G.B. Tappings) 7/11

better quality performance over 99 | 11/9
a longer period. Get one msffPREw:-: (Toeble Ca. ,:f’s
- to-day at your dealer’s —it 60 volts - B Y
" costs fess than other makes. . e o =8

DUBILIER CONDENSER CO. (1925), Ltd., Ducon Works, Victoria Road, N. Acton, W.3.

The effect of placing Polar Conden-
sers behind your panel is equivalent
to turning the world round the way
you want it,

The combination of Slow Motion and
Direct Drive, as fitted to Polar
Condensers, is the surest method of
quickly bringing in those evasive
stations.

_THE POLAR ¢ IDEAL.”

This is one of the most popular types of
condensers because it can be used most
effectively with practically any modern

circuit.

PRICES :
0005 - 12/6 00035 - 12/3 ‘0003 - 12/-,
Supplied fitted with the POLAR DRUM

CONTROL Complete with Escutcheon and
fixing screws for 2/6 extra.

r 4

Read this Letter:
Headingly,
(I).ceteds.
. 4, T
“ Dear Sirs, 1073

“A few words of appreciation for
your ‘Polar Ideal’ condenser. |
scrapped my old ones (another makt:l
and placed two of your -ocos behin
my panel together with ‘ocoox DIolag
Yolcon.

*‘ The results after which were really
and truly gratifying. They certainly
‘turn the world your way.’

“The slow motion is of velvety
smoothness and the condensers have,
in my case, brought ju stations hither-
to fecble or unhcard.

‘“My hearty congratulations to
your products.

*“Yours faithfully,”
(The original letter may be inspected
al our ofices.)

Write for the new Polar Calalogus
WIW, ‘in which the full range of
Polar Condensers 1s {llustrated and
described.

WINGROVE & ROGERS, LTD., 188-189, STRAND, LONDON, W.C.2.

Works: Polar Works, Old Swan, Liverpool.

Mention of ** The Wireless World,” when writing o advertisers, will ensure prompt aitention. A
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Senior " RK."” Un't with A.C. Field
Excitation.

This_*RK." Unit has a 10 in. corru-
gated cone with moving coil having an
impedance of 10-15 chms at 50/4,000
eycles. The pot magnet is mounted in
a pressed metal base which also con-
tains a_mains_transformer, Mazda
, U.U. 60/250 rectifier valve, and smooth.

ing condenser for the supply of fi g

current, Price £11 10

Hear Music. ...
....as it really is

The Junior “RK.” Unit has a 6 in

straight-sided cone with moving coil

havin s an impedance of 10-15 ohms at
50/4,000 cycles, Copper damping rings
are fitted to reduce the impedance -t

the higher trequencits. Price £6 6 0

The Senior " R.K.” Unit incorporates a
10 in. corrugated cone with moving
coil having an impedance of 10/15 ohms
at 50/4,000 cycles. Copper damping
ringeare fitted to reduce the impedance
at higher frequencies, Price £7 7 0

When the “RK.” first
appeared on the market
it was hailed as the
perfect reproducer and
achieved instant leader-
ship.

That leadership—so
readily attained four
years ago—is maintained .
to-day and wherever fine
reproduction is desired

-/< ) the “R.K.” is the speaker

to use.

" REPRODUCERS

THE EDISON SWAN ELECTRIC COMPANY, LIMITED.

Head Office Ediswan Radio Division and West-End Showrooms :
la, NEWMAN STREET, OXFORD STREET, W.1

'Phone : Museum 9801,

SHOWROOMS IN ALL THE PRINCIPAL TOWNS.
W .45

Advertisements for ' Tha Wiveloss World * are only accepied from firms we believe to be thoroughly reliabls.
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1 Have sou got the Booklet—**A
Bit about the Battery.” If not, ask
your local dealer for a copy.

R.C. COUPLING
UNIT. Complete
with Dumet-

ohms. s 7/ -

H.F. CHOKlIi:. Four Types
to t 3
o g e

If unobtainal le from your dealer, serite divect t

oy
r~

oy

4 scoupo,:'&'f R

~

HOLDER.
plete with
Dumetohms

Tl s

COMBINED R.C.
COUPLING UNIT
AND VALVE
Com-

1/~

o us giving his name and address.

UBILIER

RADIO PRODUCTS

Ltd., Dicon

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

Dubilier Condenser Co. (1925)
Works, 17
Road, N'. Acton, London, .3,

Victoria

LC 251,C

G e—tg
RAILWAY TRACKS
and T.C.C.

LL British railway tracks arc of standard width
or “gauge.” To complete a journey without
frequent changes—to run to schedule, to

permit interlinking of the various groups, and to
avoid chaos generally standardisation is cssential,

It’s the same with condenscrs—only by adhering to
a definite standard can perfect working be assured,
There can, however, ge only one standard, and
where condensers are concerned that standard is
T.C.C. Whenever you sce a condenser marked
T.C.C. you know that it is a condenser designed
and buiﬁ to a standard—with a degree of accuracy
and dependability approached by no other.
in a word, the standard by which all other
densers are judged,

It is,
con-

Illustrated above is a2 .0003 mfd. T.C.C. Upright Type
Mica Condenser. Price 1/6 each. Other capacities in
.25 mfd,

this type are made from .ooo1 mfd. to
Prices 1/6 to 18/-.

g

[T
i foc

Adut. Telegraph Condenser Co. Ltd., Wales Farm Road, N. Acton, London. W3, @
2109

RY.Y

o

will ensure prompt attentiom.
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Radio

/ Programmes
in-an hour|

ra

- An astonishing FACT / -

Receiver! That is not a vain boast ; it is a statement of sober .
fact—backed by the reputation of the oldest loud speaker
firm in the country.

It has been done many times,.and on Tuesday, October lst, 41
siations were obtained at full lond speaker strength in less than an
hour—33 on the short and eight on the long wave band.

In 4 Models

The reason for such amazing perlormance is the careful balance

of the circuit and the usc of the finest components that money can for battery or electric
buy —a 31j- Brown 'I'ransformer, high precision Polar Variable mains operation.
| Condensers. the world-famous T.C.(.. Fixed Condensers and the Prices from:

| highly eflicient Brown Dnal-wave Coils. £9 to £2 O

If you paid £100, you could not get a better 3-valve Set than the .
| Brown Screened Grid Reeciver. Good things always eost more All obtainable on
‘ than puor ones, but it is well worth the extra cost. Prove this for easy payments.
yourself at any Wireless Dealers’ !

"Ullw (&

; | %-Valve Screened Grid

RECEIVER

Adwt. 8. G. Brown, Lid, Western Ave., N. Acton, London, W3 2068 @

17  Advertissments for ** The Wireless World ' are only accepted from firms we believe to be thoroughly reliable.
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A4, 39/6 i

R.4.2.1, 27/6 R. 422, 45/ v., 2 amp.
6-7'5 v., '5 amp. 6-7'5 v., | amp.
BRITISH MADE. ' THERE IS A | THE RECTIFIERS WITH NO
FILAMENTS, MOVING PARTS
T4, 5778 OR CHEMICAL ACTION.

METAL RECTIFIER

GeneRousy FOR ANY TYPE OF A.C. MAINS UNIT. HT.I, 75~
YOUR POPPY A 2d. stamp, with your name and address, to

The Westinghouse Brake and Sasby Signal Co.
Ltd., 82 York Road, London, N.1, will bring to
you, post free, a copy of our 32-page book, ‘‘ The |
All-Metal Way, 1930.” Full information about f{
A.C. Mains units.

HT3 21/ 120v,20ma.

REMEMBRANCE
DAY

STIWANNSE WETL! FECT

SIYLL M3

L6 AT K D7AMSS O
oA CVOLES DY W)
Lo O

Every user of an electrical pick-up should immediately
write for the ‘* Novotone ”’ Booklet. |

The Novotone Tone Compensator invented by Dr. N. W. McLachlan
not only compensates for the inherent losses in pick-ups but also
for the even greater losses in recording.

Read this extract from * The Wireless World,”” August 21st,
1929, Page 177.

" In ordinary records it is mecessary to vestrict the amplitude
of motes below about 250 cycles in order that the vibrations
may be contained within the standard pitch of the groove.”

TURN LOSSES INTO GAINS WITH THE NOVOTONE,

THE NOVOTONE PUTS IN BASS WITHOUT BOOM.
THE NOVOTONE IMPROVES REPRODUCTION BEYOND
BELIEF OVER THE WHOLE MUSICAL SCALE.

THE NOVOTONE. REALISM FROM RECORDS CAN ONLY BE ACHIEVED

McLachlan Tone Compensator. Patents Pending. BY USING THE NOVOTONE.
R—— LT O —— ;Vri!ehnosai for Hu;"B Paxie exl'a'lanalory B;‘OO:I“G “ Wi,N.;"
t trat t t of t =
NOVOTONE PLACED FIRST Novotone on electrically reproduced recaray, e Gam=ore

by Public Ballot in ** The Wireless

World ” Olympia Show Competi-
tion.  (Clasdifcation 71 GAMBRELL RADIO LTD.,

GAM-BRELL ALL;ﬁF:CﬁIC RECEIVERS. 6, Buckingham Street, Strand, London, W.C.2,
!---.---...-----..-.;l:f-{l./.ifff...l::ff;. Telephonc: Temple Bar 3213,

Mention of ** The Wircless Wourld,” when writing to advertisers, will ensure prompt attention. A8
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This reproduction shows
part of the filament of a
badly coated valve before
use, showing a serious gap
in the coating. A gap such
as this starts the valve cff
in its life with a poor per-
formance. The valve then
prematurely fails.

WRITE for booklet,“OSRAM
WIRELESS GUIDE” (1929
edition). Sent post free.

MADE IN
ENGLAND

Sold by all
Wireless Dealers

Reproductionfromanuntouched
micro-photograph shdwing the
coating typical of all OSRAM
VALVES. Notice the absolute
evenness of the coating. There
are no gaps, the coating clings,
so that the full benefit of the
coating is maintained. The
secret is the startling discovery
of the scientific process of
« TENACIOUS COATING.”

alva,
with the es

“TENACIOUS coA'n_N_”

“Advt. of The General Electric €o., Lid., Magnet House, Kingsway, London, W.C.2.

AQ . Advertisements for ‘* The Wireless World ™’

are only accepted from firms we believe to be thoroughly rebiabls.
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You cannot

Q°$ afford to use any but the best /G

Condenser In an cllmlnator circuit.

HELSBY CONDENSERS

are madc and guarantced 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 :-

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

Type 4A - - 6oo volts D.C.
All Helsby Condensers are vacuum dried

and impregnated with a special non- ~
ygroscopic material which
renders them moisture.

proof.

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

BRITISH INSULATED (ABLES LTD

PRESCOT - LANCS.
Makers of PRESCOT and HELSBY cables

LT SUPPL

STRAIGHT OFF
THE MAINS FOR

If you have not an All-Electric
Receiver, have the next best
thing.

Fit a Philips A.C. Filament Trans-
former and cut out your L.T. ac-
cumulators. Then your set will
* give better results and you will
have none of the trouble or ex-
pense of recharging accumulators.
Philips A.C. Filament Trans-
former is low in cost and com-
pletely reliable in operation.
Bring your set up to date by
adding this valuable unit.

PHILIPS

A CFILAMENT TRANSFORMERS

Adv!. Philips Radio, Philips House, 1435, Charing Cross Rond, London, 1".C.2
' ;
Arhs T.1

Menlion of ** The Wireless WWorld,” when writing to advertisers, will ensuve prompt attention. A0

n——




NOVEMBER 6TH, 1929. THE WIRELESS WORLD ADVERTISEMENTS. II

O
AMPLIFICATION
WITHOUT CHATTER

Eliminate rattling, grating noises from
yourreceptionby fitting Transformers
which will give adequate amplifica-
tion without any trace of distortion.
No component is apt to make or mar
your reception more than the Trans-
formers. In future see that your set
includes the best
L4

|

They are Entirely British. /

RADIOGR " ACE : ‘ '
soyrryPall TRANSTORMERS.
TELSEN ELECTRI: CO., LTD,, MILLER ST., BIRMINGHAM.

Both in ratios 3—1 & 3—I
‘\#—

AIl  Advertisements for ** The Wireless World ™’ are only accepled from firms we believe to be thoroughly reliable.
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farecords

~ worth us)laym
1(S wor

- playing well /

A record is made elec-
trically—unless it is re-
produced electrically a
great deal of its beauty
may belost. Use a B.T.H.
pick-up with your radio

Pick-up with

adaptor for use

with s'andard

Gr mopho e ione

arms—P.ice 27/6
co rplete.

set and hear record music
as you've never heard it
B before.

- Pick-up and Tone Arm—
IH Price 45/- complete.

PICK-~-UD
and TONE ARM

THE EDISON SWAN ELECTRIC CO.LTD.

Head Office Ediswan Radio Division ajpd West-End Showrooms :
la, NEWMAN STREET, OXFORD STREET, W.1

‘Phone: Museum 9801.
SHOWROOMS IN ALY, THE PRINCIPAL TOWNS W, 41

Mention of ““ The Wireless World,” when writing to ad

M.P.A.
(OMPONENTS
—BEST IN

RADIO ! f

MADE TO A STANDARD THAT
SETS A STANDARD!

M.P.A. ELIMINATORS :

Wide rescarch and experience are behind these new components.
Eliminator is tested to over 1,000 volts A.C. for breakdown, and compliesin
every way with 1.E.E. regulations.
UNIVERSAL MODEL A.C. For input voltages from 200-250 wolts.
Supplies 11.T. in 6 Tappings from 200/60 volts, output at 200 volts somA
LT (AC. 4 v.—4 amps.). Grid bias in 20 one-volt steps. Price£12.19.0,
(!sxclusive of Marconi Royalties.)
GENERAL PURPOSE MODEL A.C. For input voltages from 200-250
volts, Supplies H.T. in 6 Tappings from 200/60 volts, outputat 200 voits
somA L.T. for ordinary (D.C.) valves variable 2/6 volts, and Grid Bias,

|

|

20 one-volt steps, Price £16.16.0 |
o (Exclusive of Marconi Royalties.) |

I

I

|

|

POWER MODEL A.C. For Public Address Systems and Power Ampli-
fiers.  For input voltages from 200-250 volts. Supplies H.T. 400 volts
and six for 200/60 volts. Output at 400 volts 100 mA . Output at 200 volts
45 wA L.T. (A.C.) valves 4 volt, and 6 volt. Grid Bias zo one-volt steps
and ‘one variable supply to 150 volts. Price £23.0.0
(Exclusive of Marconi Royalties,)
Power Smoothing Choke (Type SM/500). EXCEPTIONAL EFFICIENCY!
FIRST-CLASS WORKMANSHIP ! Carrying capacity 500 miltianps,
suitable for smoothing in power amplifiers.  Tested to over 1,000 volts
tor breakdown, Complies in all respects with I.E,E. regulations. Price 60/.,

Ml..‘l?.A. CHOKES

Maximum _inductance at full load. No increase in temperature.
gomlp‘lly with LE.E. Rcgulations., Tested to over 1,000 volts A.C. fer
reakdown,

I
Carrying Capacity.
. 170 mA,

“A” Series:

20 Henries e o0 - -

50 Henriés g 00 58 3 90 mA.

150 Henries o o 9 55 mA. Price $1/3
“B" Series: Carrying Capacity,

30 Henries Oa o 00 00 0o 55 mA.

5o Henries a0 00 a0 a0 28 mA, ‘

150 Henries 12 mA. Price 25/- I

M.P,A., MAINS TRANSFORMERS |

iligh Efficiency with first-class workmanship, Tested to over 1,000 volts

A.C. for breakdown. Comply with IE.E. Regulations in every respect. |
Blue print of suggested circuit supplied with cach transformer.
AMT/50—Primary tapped for all A.C. voltages. Secondary 200+ 200 volts,

Full wave. 45 milliamps. output. Filament-heating 2 volts 4+ 2 volts—

4 amnps. output, 2-5 volts+2-5 volts 2 amps, output.. .. Price §8§/,
AMT/100—Primary tapped forall A.C, voltages. Sccondary 4004400 volts

full wave, 100 milliamps. outpui. 2004200 45 mA. For G.B. or inter-
mediate or both, Filament heating 4 + 4 volts—3 amps, output: 2 4 2
volts—3 amps. output ; 25 + 2'5 voits—z amps. output; 2's5 4 2°5 volts—

2 amps. output, .. 90 00 . 00 . on .. Price 105/~ |

M.P.A, CHANGE OVER SWITCHES |

SILVER-GOLD ALLOY CONTACTS. HIGH CLASS PRECISIO|
WORKMANSHIP. Rotary cam switches of very low capacity. SPosl:
tive contact in cach position. Highly efficient.

TYPE *“A "—3-pole 2-way switch with additional adjustable pair of

contacts, Ideal for radio gramophone combinations, Price 9/~

TYPE ‘B “—3-pole 2-way switch .. .. Price 11/3

TYPE * C"—2-pole 2-way switch . Price 6/S |
PR Ay vy WA

M.P.A. POTENTIAL DIVIDER

For H.T. and G.B. supply. . Another product of the M.P.A. Research

Laboratory. 20,000 ohms resistance for Grid Bias and 2,000 ohms (heavy '
duty) for H.T. supply. 8 values H.T. 20 tappings G.B. jo one volt steps.
Carrving 50 ma on H,T. Tappings.  Price 7/8

M.P.4. products above |
£5 can be purchased on |
easy deferved tevms. Ask
your dealer to-day.
M.P.A. Wireless, Lid.,
Dept. 2, Radio Works,

High Road, Chiswich,

Hearing £ 4.
* Abnost Seeing 4.

vertisers, will ensure prompt attention. AX? L
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'CHEAPER BOTH IN INITIAL COST AND UPKEEP -

oo

OU KNOW

that in your
Ever Ready Dry
Battery you have all
the power necessary
to operate your set
efficiently—

COMPACT—CONVENIENT—EVER READY

Why depend on a power station? Not only does an. Ever
Ready give a purer and more perfect reception than any other form

of supply, but it is

S R

BRITAIN

If in doubt as io the corvect unit for your sel, consult your dealsy or write dirvect giving details of
your set to Service Dept., The Ever Ready Co. (G.B.) Ltd., Holloway, N.7.

L 4

A13

Advertisements for ** Tke Wireless World ** are only accepied from firms we believe to be thoroughly rehable.
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PAY more |
thoanQ/e

ke

“FORAUNIVERSAL

New Glass Bulb,
Finer yet Tougher

New Super
Strength Grid
New Non -

microphonic
Filament with
Special Coating

Large
Anode,
Easier Flow of
Electrons

NEW
1930
TYPES!!

Size

NEW
1930
PRICES !

WRITE FOR
Dario Milled Base
FREE for Easier Hand-
FOLDER! ling.
=TWO VOLT. —FOUR VOLT.
Universal .1 amp....... 56 Universal (075 amp. .. 5/6
Resistron .1 amp..... " 56 Resistron  .075 amp. ..5/6

Super H.F. .15 amp. .. 5/6

Super Power .18 amp. .. 7/6
Hyper Dower .3 amp. . lgg

Pentodion .3 amp. ....

From your Dealcr
or diredt,

Super H.F, .075 amp. .. 5/6
Super Power .1amp..... 7/6
Hyper Power . 15amp. .. 9 6
Pentodion .t5amp. ... .18 6

IMPEX ELECTRICAL, LTD., DEPT. C,
538, HIGH ROAD, LEYTONSTONE,LONDON, E.11

Mention of ** The Wireless World,"”

NOVEMBER 6TH, 1929.

Magnetic
Pick Up is designed

To avoid all record wear,
is specially developed for Moving Coil Speaker repro-
duction. Without these features, it is impossible to get
good input and reproduction,

give perfect tracking, and

In Oxidised Silver £3 :3: 0 In Bronze £3 :0: 0

The Speaker: -

To give of its best, must be specially designed from
an acoustic principle, apart from thc unit installed
thercin.  With the R.G.D. Moving Coil Loud Speaker we
can say that these points have been thoroughly dealt with.
The case is of solid oak, and the instrument is of an ex-
ceptionally high-class nature.  For D.C. mains the cost is
£20-0-0. And it can be supplied with the cquipment for
A.C. mains if desired.  Literature on application.

THE RADIO GRAMOPHONE
DEVELOPMENT COMPANY

St. Peters Place, Birmingham

-

when writing to advertisers, will ensure prompt attention.
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PHILIPS

BATTERY ELIMINATORS
(H.T. UNITS)

Get the best out of your re-
ceiver—volume, tone quality,
distance—by using a Philips
Battery Eliminator and thus
taking your H.T. current

» from the electric mains.

» Also it's cheaper than
having to pay for new bat-
teries every now and then.
One of the three types of
Philips Battery Eliminators
meets your needs. Type 3009

and 3002work off A.C. Mains,

Type 3009 giving grid bias

as well as H'T. For D.C.

Mains there is Type 3005.

Type 3002

£5-10-0

For 10/- down you can have any of these
on Philips’ Easy Payment System.

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

a15  Advertisements for ** The Wireless World ** ave only accepted from firms we believe to be thoroughly reliable.
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‘ IKH

An attractive alternative to the
usual Push and Pull typs o}
Switch.  All insulated,  with
‘ndicatinz ‘Op” and * OF" dial

pointer knob and double
contact. Each 1/9

I
PENTODE

Ihe tamous Benjamin Liearer-
Tone Valve-holder, with Flexible
connactions for attachisg to the
terminal on the cap of
the pentode valve. 2/3
Prico each
Pentode attachment only tor use
with existing Clearer-Tone Valyo-
rolders or Vibrolders. 3d. each

5-PIN VALVE-HOLDER
Vesigned ror use with tue new
S.pin valve with centre leg
The well-known Benjamin anti.
microphonic feature is imcor
porated. and also patented con-
tact, which susures per
fect contact with either
sohd pin or split pin 1/9
valves Price. each

o -

:ORGETTING
'y THESE

The orizinal CLEARER- The BENJAMIN VI- ;I"Ilﬁ dDoDull):;r Puash tnn(%
ulldouble-contac

TI‘ONE VALVE-HpLDER BRO E. DER was last Fattery Switch, 1£'8 “oft

in face of considerable season’s mast sascessial when it?s **in.”

low price competition has  accessory, the seli~  Price with ter- 1/3

more than held alitning feature ensuriyy ~ Wivals, each
its own and will / positive contact with all
-

be continued at tyres of En-lish Without
price of 4=pin valves. terminals,
Price, each each -

BEN/AMI

RADIO PRODUCTS

THE BENJAMIN ELECTRIC L.
BRANTWOOD WORKS, LONDON, N.17.

FE—

* Mention of ‘* The Wireless World,” when w?ih’ng t&-advertisers, will ensure prompt attenlion.

SK your dealer to let you see the Watmel
Balanced Armature Unit. Note the
heavy magnet of Cobalt Steel, the pole pieces

and Armature of specially selected soft iron.
See how the Armature is balanced between the
pole pieces and how, at any given moment
during working, the Armature is being acted
upon by two pole pieces at once.

It is this true differential action that makes the
Watmel Unit so famous for its sensitivity,

Now ask your Dealer to connect it to a suitable
Chassis and Cone. If possible get him to
compare it for you with any other Unit, irre-
spective of price.  Notice particularly the
sonorous way it handles the bass frequencies,
and notice also that it does not *“ cut off "’ the
upper registers either. No finer Unit is turned
out either in this or in any other country, and
from none will you get better reproduction.

our Folder No. 101, showing you how to

| make up a very fine Loud Speaker from

a Kit of parts, also Folder and blue print for
building up a modern 3-Valve Set.

QI We shall be glad to send you on request

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

Telephone : Edeware 0323.

L16
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Pioneer
of Quality
Reproduction
- &Llow
ey Price,

e ORMOND

CONE-UNIT
&~ CHASSIS

’- COMBINATION of the famous ** Ormond*”

4 Pole Adjustable Loud Speaker Unit with
the new Ormond Chassis and Cone. Some-
thing to bring joy to the radio owner who delights
in powerful volume yet has an ear for tonal quality.

The Chassis is constructed of aluminium, specially
strengthened, 11} inches in diameter and provided

| L
| J vr pUNCH with two brass pillars, complete with lock nuts,
pOWER G’ to ensure easy assembly of the Unit. The whole

pu R.I may be secured to a baffle board if desired, screw
Ty holes being provided in the outer ring for this

purpose.

| . ' Supplied unassembled and securely packed in
‘ . carton at the exceptionally low price of 20/- complete.
. - - Or supplied separately

| . Chassis and Cone, 7/6. Unit, 12/6.

COMPLETE

>
<>
]

S NS
‘ L - T
il v rﬁll)?] L (e ,

ORMOND " HOUSE, Rosebery Avenue, LONDON, ECL

Telephone : Clerkenwell 5334-5-6.
Telegrams : ** Ormondengi, Smith.”

ISK} Advertisements for ** The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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battery
that : = A most important consideration, is .

itnot? A battery that lasts longer,

$5 : 23 that loses nothing of its power

keeps e when out of circuit, that develops
B no ** crackle.”

interest R Actaly, @ new era in HT.

Batteries began with the advent of

‘*“ Pertrix.” Try one, and never
t ' : again will you be content with

. a ; any other.
igh

tension ; BRTRIX

DRY BATTERIES

PERTRIX LIMITED, BRITANNIA HOUSE.
SHAFTESBURY AVENUE, LONDON. W.C.2.
Factory — BRITANNIA WORKS, REDDITCH.WORCS.

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

See The Wireless World,
Page 375,
October 2nd, 1929.

40 WATT Modei
£13-0-0

885 WATT Model
£19-0-0

Power Supply Units our Speciality.

IF YOU ARE ON D.C. MAINS employ the above machine for running your ALL
ELECTRIC RECEIVER, The only safe way to operate receivers from D.C. Mains.

. ) . Suitable for well-known makes of Receivers.
M-L MAGNETO SYND. Ltd.,, Radio Dept.,
Telephone: 5001. COVENTRY.

Mention of * The Wireless World,” when writing to advertisers, will ensure prompt attention. A18
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All who prefer Quality

in Cigareties

S for 3d. 10 for 6d.
20 for 11d.

REMEMBRANCE
DAY

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

by fitting the LEWCOS H.F. CHOKE

The Lewcos H.F. Choke provides an
absolutely reliable and efficient per—
formance on all wavelengths from
2,000 down to_ 20 metres. The
diagram illustrates the percentage
choking effect on all wavelengths from
20 to 2,250 metres of the Lewcos HF.

4/9 valves

LEWCOS FIXED POIENTIOMETER
The Lewcos Fixed Potentiometer consists of a
high resistance winding connacted between L.T,
plus and L.T. minus—giving an exceptionally .
smooth reaction control

on all Radio Receivers -

~whilst being suitable for ’ H.E. CHOKE CURVES
PRICE. * all types and voltages of

LEWCOS

TH% LONDON ELECTRIC WIRE
COMPANY & SMITHS LIMITED
Church Road, Leyton, E.10.

. & Telephon2 : \Valthamstow 2532. .
Toade Coun ter : 7, Playhouse Yard, Golden Lane, E.C.1, WAVE LENGTH METRES

Choke as compared with three other
makes on the market.

With the Lewcos H.F. Choke the
position of the terminals, one at the
top of the coil, the other at the base, is
arranged in order to prevent additional
self-capacity in the wiring of a re~
ceiver and thus eliminate oscillation.

Showing the perforraance of the Lewcos HF Choe

compared with othet mahes
T

SELF OSCILLATION

I i | I.EWOQ_S_
h -
&
1 A N T —
Y N
(Regd.) :,
‘§

UL

25 300 730 1000 1239 1500 750 3000
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Get the Best from your Set—

“ = GROSVEN OR

The Bage, . can do it

The wonderful new Vitalising Element
ensures continuous and satzsfactory service.
No other battery can give you "the same
service. It’s the new Vitalising Element
unique to Grosvenor that does it. Fitted by
all the Leading Set Makers after the most

exhaustive comparative tests, and PROVED
to be the best.

66 v. from 7/6 99 v. from 11/6

THE GROSVENOR BATTERY Co., Ltd.,
2/3, White Street, Moorgate, LONDON, E.C.2.

PATENTED

GROSVENOR BRITISH MADE BATTERIES
M’

LISENN

POSITIVE GRIP TERMINALS

(Patented)

Scientifically constructed, both electrically and mechanically,
they hold the wire, but grip the Hlex covering  All stresses

POSITIVE
GRIP

CHUBBY
and strains are removed from the conductors, and once a g?SldTIXEWGT: WANDER
connection 1s made it stays put, and without any unsightly ancer by PLUG.

Plug. Theold friend,

used by tens _of

thousands aamﬁed .
ter:

el eten wnd black,”

frayed ends of leads, the bane of all fans. & 9B

Write for FREE copy of our latest descriptive
leaflet «* W.W."”" Post free, of course.

Ideal for porte
able sets and

where space is POS[T.VF_
limited. Various

RIP
Price . . 2d. each. POSITIVE colours. SPADE
RIP PIN 1 END. Acid
POSITIVE GRIP Banana END o poy Price 2. sach. proof con-
Type PLUG & SOCKET. comer. tacts at all
great advance on all other times,
types of plug. A silky, dead 2d. each. .

Price 3d. en

smooth contact is NOW ob-

tainable.  Price 4d. complete. EM
Ry LISENIN POSITIVE GRIP ALL MAINS
NS PLUG AND SOCK

POSITIVE GRIP
SAFETY PLUG
AND SOCKET

KET (Registered Design).
(Registered Design). - he Lisenin Mains Plug and Socket is totally
insulated and is equal'y as valunble on sets working
off batteries as those from the electric supply. The
leads may be dropped with impunity and there is
no chance of a short circuit. Instantly usembled

withtheaid of a screwdriver. NOTE THE PRICE,

d. each, complete as illustrated,

WRITE to-day for our new descriptive
folder, mentioning this paper.

We have moved to larger premises. Note new address :—

THE LISENIN WIRELESS CoO.,

5, Central Buildings, HIGH ST., SLOUGH, Bucks. - %
Phone : Slovgh 652.  T. Address: POSGRIP SLOUGH, Look for the Lisenin Show Cass oa
vour Radio Dealer’s Counter.

Mention of ** The Wireless 1orld,” when writing 10 advertisers, will ensure prompt attention. A20
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Special Audio-Freguency Chokes and Trans:
formers, and Smoothing Chokes for all purposes.

WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM.

Telephone : Mid, 7403. Telegrams: * Drawbench, B’ham.”

THE BES T LouD SPEAKER.

The golden tone of the

new model is imparted

by the wonderful tuned

gongs. Amazing purity
and volume.

COME AND HEAR IT!

Demonstrations Daily.

7 Days’ Approval against cash.

The

DONOTONE (rezd) LOUD SPEAKER

{Dept. C},

40, Furnival St., Holborn, London, E.C.4.
TELBPHONE: HOLBORN o523,

@ive generously for your pppy on November 11,

From 5 Gns.

Az1  Advertisements for ** The Wireless World ™

are only accepted from firns we believe to be thoroughly reliable.
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In two types:
Consor 230 P.T, (2 volis, .3
amp.) and 415 P.'I. (4 volis,
15 amp.) Amplification Fac-
tor 40. Impedance 20,000
Anode Volis 100 - 180,

e DG

The only Pentode Valve with Interlocked Construction
2063 @J

A C Cossor Lud, Highbury Grove, London N.3
Mention of *“ The Wireless World,"”

:

(]

il

o
I

NOISE PROOF ¢

BREAK PROOF !

‘ Interlocked Construction i«gives the NEW

Cossor Pentode exceplional strength., Top
and bottom its elements are rigidly braced.
All possibility of damage is eliminated.
Individual movement of the electrodes is
impossible. Interlocked Construction en-
sures that the NEW Cossor Pentode retains

its outstanding performance — its volume .

and its superb tone throughout its unusnally
long life.” Ask your Dealer for the NEW
Cossor Pentode—no other has Interlocked
Construction.

‘The NEW

OSSOor

PENTODE

when writing to advsrtisers, will ensure prompt attention.
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SHOKK PROOF!
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FUNDS FOR THE NEW S5SW.

N our editorial in the issue of October 23rd, we urged
once again that some definite step should be taken to-
wards establishing a satisfactory Empire Broadcasting
service. We traced the history of the various stages by
which 5SW was established on its present inadequate
basis, and showed how hard a struggle it had been in
the face of opposition or inertia to achieve even so poor
a start as 5SW has proved itself to be. ]
Our editorial appears to have attracted immediate at-
tention, for within a day or so a comment appeared in
the daily Press suggesting that new plans were on foot
at the B.B.C. in regard to Empire Broadcasting policy,
although, on enquiry, we found that the Corporation was
not prepared to say more than that the future of short-
wave broadcasting from this country was being, con-
sidered, and negotiations on the question were proceed-
ing. Any news which indicates activity is better than
no news, and so we look forward to some more definite
announcement at an carly date. : .
We have always questioned whether short-wave broad-

A 23
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casting to the Empire was legitimately a part of the
activities of the British Broadcasting Corporation. Ob-
viously, at the time that the proposal was first put for-
ward, the B.B.C. appeared to be the most convenient
authority to undertake the task, but they have not shown
sufficient enterprise or interest in the project to entitle
them to retain the control, unless they are prepared im-
mediately to take some worth-while action in the matter.

The Empire Marketing Board.

" We know that the excuse, if we may so term it, for
inactivity on the part of the B.B.C. has always been
that they have no authority for expending B.B.C. money
on a short-wave Empire station, and that without money
it is impossible for them to make progress. Various
suggestions have been made as to who should bear the
cost; the Colonial Office has been held responsible by
some, whilst it has even been proposed that Colonial
listeners themselves should contribute something by way

- of a licence fec for listening to the Empire station. But

such proposals have not been developed, as no satis-
factory case could be made out for them. One must
look around to find some authority which could benefit
directly from the establishment of an efficient service,
and one comes to the conclusion that of the choice of
authorities on-whom the task of financing the short-wave
service could be imposed, the most obvious is the ozgan-
isation known as the Empire Marketing Board. This
Department has as its object the development of trade
within the Empire and, we understand, the financial
grants which it receives can legitimately be expended
on enterprises which stimulate inter-Empire commerce.

We cannot imagine for one moment that any objec-
tion would be raised to the Empire Broadcasting short-
wave service being utilised to help in such an object as
this. Market intelligence, talks on Empire development,
and a hundred-and-one things which would go towards
uniting more closely the units of Empire could all
be justified. No one, we think, would quibble at.
the Empire Broadcasting service being put to such
a use as this, particularly when by this means the
problem of funds for programmes and the stations
could be solved. . ‘

Tt is, perhaps, rather presumptious on our part to
discuss what should be the policy of such an organisation’
as the Empire Marketing Board, but we would like to
make it quite clear that the suggestion is one which is
put forward in the honest belief that it may be helpful
as a solution of the Empire Broadcasting impasse, whilst
at the same time being directly beneficial to the cause
which the Empire Marketing Board c¢hampions.

~
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appeared in the daily Press need not be taken too
seriously, it is now clear that many thousands of
listeners in London and the Home Counties are seriously
affected by the opening of the new 2.0, sometimes to

&‘ LTHOUGH all the alarmist reports that have

“the extent of being unable to receive even an alternative

programme from Daventry 5GB. It will be small con-
solation to these sufferers to realise that the inauguration
of the twin transmissions
will  intensify their

Some Hints on [mproving the Performance of Existing Sets.

“question of eliminating interference. It has been made

clear that, broadly speaking, exceptional selectivity is
brought about by using tuned circuits of lower resistance
than usual, or, better, by adding to the usual number of
tuned circuits of average ‘‘ goodness’’; unfortunately,
either procedure tends slightly to increase the complexity
and cost of the receiver. Until ganged tuning becomes
more popular and widely available, we must face the

. , fact that many listeners

troubles; in many cases
there will be mutual inter-
ference between ‘‘ London
No. 1’ and ‘‘ London No.
2,”" and neither station will
be received without a
background of the other
until their receiving appa-
ratus is altered.

If it is admitted that the
new scheme of transmis-
sion is beneficial to the
majority, blame for this

00002 mfd
FIXED
CONDENSER

A (|
0-0005 mfd
VARIABLE

-

e e .

S O,
state of affairs must be laid A
to the general tendency to REOEIVER
simplify broadcast receiv- 3
ing apparatus to a greater L

extent than is really per-
missible in view of the
rather high standard of

NORMAL
= EARTH
= CONNECTION

(their number will increase
as and when the Regional
plan is extended to other
areas) will have to master
the niceties of handling a
multi-control receiver. Ap-
proached in the right way,
it is not a very difficult art
to acquire.

It is admittedly none too
easy to make internal
alterations to an existing
set, but fortunately it is
possible to restrict the
spreading of strong local
signals by making com-
paratively simple external
modifications and addi-
tions. All too often, many
of the modifications that
are customarily recom-

performance that is cus-
tomarily expected. It is Pi
perfectly easy to produce a
fool-proof and inexpensive
set capable of receiving either of the twin stations only
at a distance of even half a mile from Brookmans Park,
but serious complications arise when a wider choice of
programmes is demanded under such difficult conditions.
Readers of this journal are in better case than the general
public ; since the Regional scheme was first proposed,
special attention has been devoted in these pages to the

g, 1.—Theoretical and practical diagrams of a simple hut
effective aerial tuner. 'The coil must be mounted in inductive
relation with the aerial-grid winding of the receiver.

mended add nothing to the
real selectivity of the re-
ceiver, and are apparently
more or less effective only
because they reduce the signal input to the receiver.
These methods have their uses, provided one does not
expect too much of them, and realises that all signals,

‘wanted as well as unwanted, will be reduced in strength.

It is the purpose of this article to describe simple modi-
fications whercby almost any set can be improved, and,
as many readers will doubtless have nen-technical friends

A 24
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Interference from Brookmans Park.— ¢
who are in difficulties, an attempt will be made to- treat
the subject in the simplest possible manner. -
Before beginning to discuss the more helpful and im-
portant additions, it will be as well briefly to survey
some of the minor alterations that can be introduced, and
which contribute at least something to the overall selec-
tivity of a receiver. The use of anode bend detection,
if substituted for the more popular grid method, is certain
_to improve matters; not only does it impose less damping
on the preceding tuned circuit (when matters are properly
arranged), but its well-known lack of sensitivity to small
signal yoltages is of distinct benefit in eliminating a strong
background of interference which might well be present
when using the competing method of rectification.

Inherently Selective Circuits.

The selectivity of tuned circuits of the kind included
in ordinary sets can always be increased by arranging

«

to use a higher ratio of capacity to inductance than is

usual—in other words, by

* distant stations becomes next to. impossible.

LS S - .
. 3 ' ~
:

<

.~

~ 1 A

PRS o1

a small (preferably _variable or semi-variable) con«
denser in the lead from aerial to set, by reducing the
number of turns in the aerial circuit ‘when an
““ aperiodic-’’ coupling is used, or by varying the in-
ductive relationship between aerial and secondary coils
where provision for this adjustment is made. This
plan enables the user to make full use of a long aerial
when the set is used at times when the interfering
station is silent, or when receiving wavelengths on which
interference is not pronounced. .
It cannot be denied that, to the non-technical user
who has no knowledge of thé technical details of his
set, and has not access to a well-informed source of
information, the rather wasteful expedient of actual
amputation of the aerial wire is likely to meet the case
well enough, but to be effective in difficult situations it
must be carried to such dengths that the reception ‘of
It should

be made clear that, even in North London, almost any -
set except a portable is susceptible to this treatment,
J and, always provided that

using a comparatively nothing more than the
small coil with a large Brookmans Park alterna-
tuning condenser.  This tive transmissions are de-
plan can, in many cases, s ORRINe, . sired, satisfactory results
be tried without involving CONDENSER mpa 0000 mfd . BECEIVER ___. are attainable by making

. any serious changes; what ; H A ~F progressive experimental
one should do is to use the - ; reductions in aerial length.
smallest coil which will o AERIAL > For some _timé past,
enable the longest wave- palen Colly ) writers in this journal have
length desired to be re- i o urged the desirability of

~ ceived with the particular CONDENSER E ; reverting to the lobsely
“value of tuning condenser | I coupled and separately
fitted to the receiver. It # tuned aerial circuit which
rriay be added 1tlhe).t this has foungdt a p;ace, almost
plan is generally most as a matter of course, in
successful when apphed Fig. 2.—Circult diagram of a capacity—coupled aerial tuner. CPmmerCIal a;ppar atus

to relatively simple de- = since the earliest days of
tector-L.F. sets, and that in carefully designed wireless telegraphy—long before the era of telephony.

) y gn graphy g phony

receivers with H.F. amplification its inclusion is likely
to give rise to an appreciable falling-off in range, and
even in quality. .
It will be generally appreciated that’ the design of
an H.F. transformer is a compromise between the re-
quirements of maximum amplification and selectivity,
and that the designer’s original conception of the best
- ratio between primary and secondary turns may now
stand in need of some revision, in view of changing con-
ditions. It is quite permissible to try the effect of re-
moving a few primary turns; for information to the
reduction in signal strength likely to be brought about

by this alteratian, the reader is referred to a recent article

on the subject in these pages.

Turning to the subject of alterations of the kind likely
to effect a definite and clearly perceptible reduction of
interference, mention must first be made of the some-
what drastic expedient of reducing aerial length. This
is widely recommended nowadays, but it always seems
to the writer to be illogical, as exactly the same effect
can be obtained by reducing aerial coupling by inserting

'H.F. Transformer Design, by A. L. M. Sowerby. The
Wireless World, October 23rd.
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It is by no means difficult to add it to the majority
of sets in the manner shown both diagrammatically and
pictorially in Fig. 1. The coil, which must be of a size’
suitable for the wave-range to be received—a No. 60
will be suitable for the medium broadcast waveband
when used in conjunction with a normal aerial and ‘a
0.0005 mfd. tuning condenser—is mounted outside the
receiver cabinet, and in such a position that it is in
inductive relationship with the normal internal aerial
coil: a spacing of several inches is generally necessary,
and the correct position is best found by trial.

Continuously Adjustable Condenser—coupling.

A somewhat neater arrangement is made possible by
using the capacity-coupled aerial tuner shown in
Fig. 2, in which transference of energy from aerial to
grid coil is controlled by a variable condenser. For
this purpose, a capacity of something considerably less
than o.000or mfd. is generally sufficient-—a neutralising
scondenser will often do quite well—but the value shown
is recommended where an aperiodic coupling arrange-
ment is included in the set itself. Connections of the
aerial tuner under these conditions are as shown in

Fig. 3.
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Interference from Brookmans Park.— :

It is essential that interaction between external and
internal coils should be mainly through the coupling
condenser, and any appreciable direct magnetic effect is
to be avoided. To this end, it is desirable to interpose
an earthed metal screen betyeen the coils, or, best of
all, to enclose the aerial tuner in a metal box. This
plan has the advantage of neatness, as all the apparatus

RECEIVER __ ____RECEIVER___
| e T
—.  CONDENSER —n
2 : 2
<
-4 .5 & .5:,
o c o
_-.'-. !—;
[P E ’
. .’-. . -
(a) . L (D)

Fig. 3.—Internal connections of the tuner shown in the precedin,
diagram to (a) auto-transformer coupied aerial set and (b’
magnetically-coupled ¢ apertodic ** circuit.

—coil, tuning condenser, and coupling condenser—can
easily be accommodated in a container measuring not
more than 6in. cube.

It should be emphasised that it is risky to attempt
to add either of these loose-couplers to any receiver,
including a stage of H.F. amplification with an un-
neutralised three-electrode valve. Such sets depend for
their stability to a great extent on the effects of aerial
loading ; this loading is largely removed when these

" capacity - coupled

" receiver in the same way.. - C,

not more than can be over-

- NOVEMBER 6th, 1939

devices are adjusted in an effective manner fromrthe
point of view of selectivity. Z
Another minor difficulty may be encountered where
the set normally includes a directly coupled aerial, as
shown in Fig. 2. In such cases, the inherent capacity
of the aerial is added to that of the tuning condenser,
and when it is removed the circuit will generally be
incapable of being tuned over the broadcasting wave-
bands. The remedy is to fit suitable input coils.

How to Operate a Loose-coupler.

A still more ambitious loose-coupler is The Wireless
World Selectivity Unit, described in the issue of April
25th, 1928; the circuit diagram of this device is repro-
duced in Fig. 4. It includes a standard ‘‘ Everyman
Four " aerial-grid coil, tuned by a variable condenser
(C,) of 0.00033 mfd. The coupling condenser (C,) has
a capacity of 0.0001 mfd. This unit is similar to the
aerial -
tuner shown in Fig. 3, and
is connected to the aerial | Y ) I
and earth terminals of the Tl H——

Some little trouble-—but

b |
i
0

come by assiduous practice
—will be encountered by
the less experienced when +
first operating a reacting i
detector set (without H.F. :
amplification) to which a o B G B G
two-circuit aerial tuner has Selectlvity Unit.

been added. Receivers

without feed-back to the input grid circuit are quite easy
to work if one remembers that all the tuned circuits
-must be kept approximately ‘‘ in step ’* while searching
for signals; this is quite easy when a

mo
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few ‘‘ landmarks "’—stations of which
the wavelengths are known-—have been
found.

~It is usual to recommend that the
beginner should start operations with a
very close coupling between aerial and
secondary circuits, but it scems to the
writer to be very doubtful if this is the
best course, as ‘‘double-humped ”’
tuning may be produced ; this is most
confusing, as a given transmission may
be receivable at two distinct condenser
settings.

Generally speaking, it is best to
acquire experience of tuning when the
local interfering station is silent, and to
concentrate on a transmission providing
a large but not overpowering input. If
the suggestion offered in the preceding
paragraph is adopted, the coupling will
'be made very loose by moving the aerial
coil to a distance of several inches from
the internal grid inductance, or, if a
capacity-coupled circuit is used, by set-

Disposition and wiring of components in * The Wireless World " Selectivity Unit,

A vertical metal screen is fitted.

ting the control condenser at a very
low value.
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By A MEMBER

pointing one. It was difficult to realise that

twelve months had clapsed since I last toured
the stands in the Grand Palais. Th® apparatus, in
general, had undergone little or no change, and most of
last year’s designs still flourished. I was again greeted
as 1 went from stand to stand by the pairs of tuning
dials indicative of the superheterodyne. Not even the
dials themselves had changed, so I set out in search of
departures from these highly selective sets which seem to
have assumed a life eternal.

My comments of last year on the survival of the super-
heterodyne brought forth much criticism from French
recaders, and three reasons were brought forward as to
why the manufacturers in France favour this class of set.
These rcasons were (1) that the majority of listeners are
not permitted to erect outdoor aerials, partly because of
the unsightly cffect and also owing to a fear of damage
by lightning, a seemingly futile reason, (2) a high degree
of sclectivity was demanded, combined with the reliable
reception of programmes from abroad, and (3) patent
royalties, not being based on the number of valves, per-
mitted of this class of multivalve receiver. None of these
reasons seems sufficiently convincing, yet it is the third

A 27

Nj]:[ Y visit to this year’s Paris Show has been a disap-
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which contains the truth, for in France the master patents
have not been administered in the same convenient
manner as they have in this country, and neither are
those all-important patents just expired or expiring, as is
the case herc. Unless the problems of patent administra-
tion and validity are quickly solved France will find
herself hopelessly handicapped in the production of radio
gear.

This universal production of superheterodyne sets is
not the only point indicative of the radical difference
existing between two almost adjoining countries. There
are practically no portables, and the home constructor, as
a class, is non-existent. There are no kit sets, neither
are there specialised components for the amateur com-
parable with the extensive production of such appa-
ratus in this country. Compomnents are exhibited, yet
with the exception of ingenious condenser mountings
there is no single example of a component in which pro-
gressive design or invention is revealed. Components
shown last year appear again this year without modifi-
cation, and, in fact, there are not even copies of those
many specially designed parts found on the British
market and so essential to obtaining the best results.
French components sell to the set manufacturer, and not



Radio in France.—
the amateur, so that. high technical merit is probably
overruled by economic requirements.

As a stand-to-stand report would resolve itself into
describing a multiplicity of circuit combinations of the
superheterodynes, a few outstanding points of design
are all that will interest the English reader. Tuned H.F.

A chassis-built set, with the com-
onents carried on stout aluminfum
ames. The Sicra IV, a leading

French superheterodyne.

stages preceding the first detector are now practically

non-existent. A special two-grid type-of valve is used in

many of the sets as a first detector, as a means of com-
bining the frequencies. "As with the English receiver,
- two-wave ranges are invariably provided, a complicated
switch being used to change the connections of frame,
oscillator, and reaction. Screen-grid valves have in a few
instances found their way into the intermediate amplifier,
but as stable amplification already exists on the long
intermediate wavelengths the advantages gained by the
change are questionable. Long-wave intervalve couplings
are, in almost every case, simple air core {ransformers of
the fine wire aperiodic variety. In the majority of the

&“‘*f«. =

‘The two tuning controls are here
conveniently placed and operate &
pair of indicating drums through
a two-to-one pulley drive. The
Strobodyne Biplex with Arena
condensers,

- Wireless
World

(Constructions Radio-electriques  Grillet,

NOVEMBER 6th, 1924.

sets a horizontal ebonite panel carrying the apparatug"an
the under side and the valve legs on the top is secured
to the vertical front panel, behind which there is ample
space to accommodate the two tuning condensers and
the many forms of tuning indicators.

Last year I described some of these indicators, their
action being based upon the graphical representation of
the two-dial settings associated with pointers which are
coupled to the condenser spindles. The Autorex Taver-
nier (Condensateurs Tavernier, 71, Rue Frang¢ois-Arago,
Montreuil, Seine) is a typical example of a superhetero-
dyne station indicator. Another model, the *‘ Grillet "’
Avenue de
Geneve, Annecy, Haute Savoie), consists of a sliding

indicator interlocked by rack

work with the two condensers.
_ Three separate slides are ar-
ranged in this model, and in
moving from one to the other

a wave-range switch and indi-

cator are actuated. One of the

most ingenious presented a

rectangular screen on its front

.panel, and the operating of the
knobs caused a spot of light to
move to a predetermined point
indicating the station required.
Another useful form of station

The Radiola six-valve superheterodyne, possessing one of. the . -
- most attractive of panel layouts. -

indicator is found in the ‘‘Cryptadyhe
VII" (Radio-Industrie Cryptadyne, 25,
Rue des Usines, Paris). In this receiver a
pair of dials are labelled -with the stations
in the long and short wave bands. These
dials are interlocked with scales, which are
viewed through apertures immediately ad-
joining the scales of the tuning condensers,
In the apertures one reads the condenser
settings required for the given stations,

- Output L.F. amplifiers incorporated in
these superheterodynes did not include

A 28
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Ralio in France.—

- those refinements necessary for distortionless amplifica-
tion, a circumstance suggesting that the superheterodyne

principle itsclf does not permit of quality reception. Prices
differ widely, varying in the ordinary cabinet models
between about 1,000 and 3,000 francs.

In the search for receivers following British practice
two examples were found upon which comment might be
made. These are really up-to-date sets, embodying
screen-grid and pentode valves and designed for all-
mains operation. Both '
were three-valve sets, and

view to mass production.
The ““ Ondia "’ (Le Maté-
rial Ondia, 2, Route de
Paris, Boulogne - sur -
Mer), is beautifully fin-
ished in a pressed metal
case, with drum dial ex-
posed in an aperture on a
top edge bevel. Being
completely sealed I had
no opportunity of exam-
ining the interior, but it
was obvious from certain
details in design that the
manufacturers were in a unique position in the matter of
mass production, and it transpired that their principal
businéss was that of pressings and turned parts. This
receiver, it is hoped, marks a turning point in French
radio practice.

The other receiver, the ‘‘ Hervor ’ (Etablissements
Herbelot et Vorms, 13, Passage des Tourelles, Paris), is
contained in a large pressed metal cabinet with rounded
corners, following Philips’ practice. Its three Philips’
valves correspond with the S4V, the 164T, and the
PM24A, provision being made to feed this output pen-
tode with an anode potential of 300 volts. Complete with

‘Typical tuning indicators, the
Cryptadyne and the Autorex
Tavernier.
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valves, the priee of this set is about £20. It is interesting

to note that the French sets designed for use with mains ™

include a three-point connection to the supply, the extra

A new receiver embodying screen-

grid H.F. valve and high voltage

pentode. The Hervor type A.4. It
is A.C. mains operated.

lead béing a tapping on. the transformer primary ta
allow for voltage variation. In addition, the ‘* Hervor

Another new three-valve mains-operated set, the Ondia.

is fitted with-a control to fus-

ther compensate for differ-
" ences in the potential- of the

mains. '

-Over 120 different models

" were counted on the stands of
the set manufacturers, of
which probably not more than
five per cent. are of the
mzins - operated straight- cir-
cuit type. .

Oxide-coated filaments are -
now used in most of -the.-
French valves, giving to them -
greatly improved perform-
ance. Certain of the manufac- .

Lty
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Radio in France.—

turers limit their output entirely to triodes; but others
include well-finished specimens of screen grid and pen-
tode. Indirectly heated valves have also made their
appearance. Those readers whose radio experience dates
back to before broadcasting will remember how they
depended upon France for their supply of valves, and, in
particular,-had a high opinion of valves bearing the name
Métal and Fotos. During the intervening period these
valves have not possessed the characteristics to be found
in the British products, but now, I find, that by the
use of the oxide-coated filament Métal and Fotos valves
have been greatly improved. By way of example, the
Métal type D.W.702 is a power output valve with an
A.C. resistance of 2,250 ohms and an amplification factor
of 7, so that the mutual conductance is no less than 3.2,
while the permissible grid swing is nearly 30 volts. Its
filament passes 0.23 ampere at 4 volts. Another output
valve, the D.X.502, passes 0,15 ampere at 4 volts, and

A mains-operated low-frequency amplifier by La Construction

Radioélectrique, The circuit is a push~pull arrangement using

an anode potential of 400 volts.

with an A.C. resistance of 2,000 ohms has a mutual con-
ductance of 2.5. The price of this valve is about 10s,
The Métal screen-grid valve type D.Z.2 has an amplifica-
tion factor of 150, with an A.C. resistance of 1 50,000, and
corresponds, therefore, with its British counterpart, and
is priced at about 14s., A
Meétal pentode, the 3.D.X.,
which is known as the ¢ri-
grille, sells at 16s., has a
mutual conductance of 1.8,
and rakes a maximum .
anode potential of 150, the
grid bias being 10 to 12
volts.

Dat1 given in respect of
Fotos valves shows that
many of the popular L.F.
types have a mutual con-
ductance of 2. The Fotos
pentode has a mutual con-
ductance of 1.8, and a
maximum anode potential
of 120, with a bias of about 7.5. This valveis priced at
about 14s. 6d. Of similar price is the screen-grid valve
with amplification factor and A.C. resistance of 150 and
150,000 respectively. When indirectly heated and having
very similar characteristics, this valve is priced at 16s.
There is another series of valves, bearing the name Vis-

various systems. The price of the machine is about £20.

seaux, with characteristics and prices closely correspond-
ing to those just mentioned (J. Visseaux, 87 and g1, Quai
Pierre-Seize, Lyon). :

An interesting ultra short-wave transmitter with reflector.
(Atellers J. Carpentier.) ) ;

Picture receivers for home use are the principal exhibit
on the Belin stand. The Belinographe machines are fitted
with driving clutch, catch and contacts, and closely
follow standard practice. Traversing of the cylinder is
obtained by an auxiliary shaft, and by means of a double
pulley the rate of traverse may be readily adjusted to
satisty the standards of picture analysis adopted in the

The new Belinographe pio-
ture recelver,

Moving-coil loud speakers are still little in evidence,
the principal exhibitors being the French B.T.H. and
the Stellor (Etablissements A. Charlin, 148, Avenue du
Maine, Paris). A patent royalty is collected in France in
respect of the moving-coil loud speaker, which is perhaps
a contributory cause in restricting its popularity.
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Those Land Lines.—A
A Rumour Refuted. -

Sunday, October 27th,-was enlivened -by
the newspaper report that in the near
future the B.B.C. would probably acquire

its own cables for S.B, purposes. An

astouriding statement, which was instantly ~
“contradicted on enquiry at Savoy Hill.

The Post Office maintains a jealous
authority over ail communications in this
country, and considering the initial and
upkeep costs of lines it is unlikely that
any other organisation would covet the
honour. (The cost of installing a modern
cable with the necessary repeaters between
London and Glasgow ‘would amount to
more than £400,000!)

. cooo
The Land Line Problem.

Nevertheless, mention of the land lines
always gives rise to melancholy reflections
in the minds of iisteners who live beyond
the service areas of 2LO and 5XX. No
existing line is “ideal for broadcasting
purposes, and no amount of amplification
en route can give Ireland or Scotland

. the quality of transmission which the

pampered London listener has been led to
expect as his birthright.

When the completed regional scheme -

holds sway every listener will he entitled

to at least one direct wireless programme

from his nearest transmitter, ’
cooa

Hope for the North. .

Meanwhile I hear that the Post Office

(which, to its credit, has always striven
to give the B.B.C. the best of the avail-
able lines) is taking broadcasting into
account in the design of the latest
cables. Before the end of the year Scot-
tish lisleners are likely to benefit from
the opening of a new cable from Leeds,
ria Jedburgh, to Edinburgh, equipped
with the most modern types of amplifier
and capable of dealing with a much wider
range of frequencies. "y °
ot oo

German Enterprise,

Probably the best cables in the world
for broadcasting purposes are those now
in use in Germany. The German Post
Office has worked hand in hand with the
broadcasting authorities in the production
of cables specially suitable for musical
transmissions, and the result is the
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By Our Special Correspondent.

evolution of a new form of cable in the
centre. of which ave several heavily insa-
lated lines reserved exclusively for broad-
casting purposes. It is stated that relays
with the new cable, which runs from
Berlin to Cologne, are singularly free
from extraneous noises and distortion.
The British Post Office is watching the
experiment with interest, and it is highly
probable that similar tests may be carried
out over here, ’
6002

B.B.C.’s Birthday. :
This yeur’s broadcast - birthday pro-
gramme (from all stations on November

14th) is to be entitled ‘* We are Seven.’’-

I understand that it is not intended to

disguise the fact that the staff actually

numbers 700, but is a reminder that this

is their seventh annivels'sary.

Tatsfield’s Black List. .
The Tatsfield receiving station' of the

B.B.C. has been conducting what might

almost be called an inquest upon the
remains of the Prague Plan. Ignoring
< the chaos in the Continental ether, the

FUTURE FEATURES.
London and Daventry.

NOVEMBER 11TH.—Armistice Day Service
and * Journey's End.”

NOVEMBER 14TH.—DPeacc (‘omimemoration
Dinner Speeches, relayed from the
Guildhall. .
Daventry Experimental (5GB).

NOVEMBER 1iTH.—Service from the -Ceno- -

taph. 4
NoveEMBER 12TH.—Music hy French Com-
posers,
NoveMBER 15TH.—* U'ne Voix dans le
g Desert,” poem by Emile Cammaerts,
¢ music, by Sir Edward Elgar. ..
Cardiff.
NOVEMBER  14TH.—* Empire Builders,”
. the story of Bristol Merchant Ven-
turers.
Manchester. .
NoVEMBER  167H.—Playwrights of the~

North.—7, *‘ Mary’s John,” a ¢omedy
by Harold Brighouse.

Glasgow.
NOVEMBER 16TH.—'* Weir of Hermiston,”*
by Robert Louis Stevenson,

dramatised by A. W. Yuill, adapted
by Halbert Tatlock.
Belfast.
NOVEMBRR 13TH.—An Irish and Scots
Programme. .

. (Russia),

New Black List.—Regional Scheme Disclosures.

engineers have been concentrating on. the
interference caused to British stations,
with ¢ distressing disclosures.” At the
present time no fewer than -ten Con-
tinental’ transmitters are heterodyning
B.B.C. stations every night. Here is the
black list :—Petit Parisien, Radio Vitus,
Langenburg, Zagreb, Lyons, Simferopel
Moravska - Ostrava, Leipzig, -
Horby, and San Sebastian. o
San Sebastian, by the way, is making
honourable attempts to avoid Glasgow’s

_wavelength, but, seems unable to find a

niche elsewhere.
cooo0
Regional Scheme Disclosures.

The Muorside Edge station is to have
a higger service area than Brookmans
Park. This is one of a number of in:
teresting official statements concerning the
regional scheme made in the B.B.C. Year
Book for 1930, which is timed to appear
in a day or two.

The service area will be greater, partl
on account of the longer wavelength—the
highest medium wave available—and
partly because the B.B.C. has been per--
mitted to use masts 500ft. high, whereas

90 _°

owing to Air Ministry restrictions. Brook~

mans Park has been limited to 200ft.

cooo .
The Unlucky Highlands. At
When the London, Daventry and

Northern ‘regional stations are working

. it is estimated that a service of alterna-

tive programmes will be available to 75~
per cent. of the population in the British
Isles, leaving the remainder to be pro-
vided for by the Scottish and West
Regional stations. " The B.B.C. fear, how-
ever, that these two stations will have:
the hardest task, as they have to cover
mountainous country.  Indeed, it is
frankly admitted that something like 2
per cent. of the population of Scotland
will be left out in the cold. When the °
scheme is complete only 4 per cent. of the -
total population will be unable to get any
alternative programme, and about 80 per
cent. should be able to enjoy an alter-
native with the simplest receivers.

_ Regarding the conipletion of the scheme’
the writer says: *“ It is fair to give 24
years more b,ef,m;q everything is as it is

planned to-be.” p a o -
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Station. s 22 TS Settings
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Kovno (RYK) ..... Lithuania| 7 |155 [1935 [cc...eeno...
Huizen .............. Holland, 6.5{160 |1875 |............
Labti ................ Finland| 40 | 167 17964 [...covveennn
Radio Paris ........... France| 12 | 174 [17241 [...ooee.....
Zeesen ............. Germany 26 |183.5 (16349 |............
Daventry (5XX) ... Gt. Britain| 25 | 193 | 15548 [............
Mostow (Komitern) ... Russia| 12 | 2025 14815 |............
Eiffel Tower (FL)...... France| 12 |207.5 14458 |.....c......
Warsaw.........c...0 Poland| 12 [212.5 (14118 |............
Motala .............. Sweden 30 |[222.5 (13483 ............
Kharkov ............ .Russial 4 (230 [1304.3 ............
Boden ............... Sweden] 06250 | 1200 |............
Reykjavik (@) ........ Iceland'5-7 | 260 | 1200 [...eevevnn...
Stamboul............. Turkey| 5 [250 [1200 |............
Kalundborg ........ Denmark| 7.5/260 |[1153.8 |.......... ..
Hilversum (b) ........ Holland| 6.5/280 [(1071.4 |............
Trondjhem (a) 121280 (10714 |............
Basle ............ 0.25I 297 10101 {............
R ’
B
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General view of the Hamburg Station (Germany).
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Kalundborg
{(Denmark).

Arranged in (
Explanatory Notes do the I

al th
@ . L.l = °
5382/ 22 | D
Station. j < E- _§ g = Settings. °
= i =
- ’E M B -
Leningrad ............ Russia| 20 | 300 |1000 |...... 300000
Moscow (CCSP) ....... Russia| 2 | 320 B3 |lo sooo0aoo000
MOSCOW o ¢-ccocvrenens Russia, — | 364 8242 |..... g0000a0
Kiev (RA3)....ovveee Russia! 1.2, 375 800 |............
Petrozavodsk .......... Russia| 2 | 385 77192 f.cevineneann
Ostersund ............ Sweden| 0.6 389 770 .
Radio Geneva .... Switzerland| 0.25 395 759.5 [,..eocvvunns |
MIinsk ...oovvveennnnn. Russia| 4 (428 | 700 |............ |
Lausanne ........ Switzerland' 0.6 442 678.7 |...cc.200une |
Freiburg ............ Germany| 0.25 527 569.3 [............
Hamar............... Norway! 0.7( 527 5693 ............ .
Ljubljana ......... Yugoslaviaj 3 | 527 569.3 |....o..onln
Smolensk ............. Russia} 2 [531.5| 5644 |............
Augsburg ........... Germany| 0.25 536 | 559.7 [.......u.... ,f
Hanover ............ Germany; 0.25 536 | 559.7 |............ i
Budapest (HAL) ..... Hungafy|15-20, 545 550.5 [..ccvinnnnn. "
Sundsvall (SBD) ...... Sweden; 0.6 | 554 5415 |............
Munich ............. Germany| 1.5| 563 5329 {............
[0 0000000000000000 Latvia| 6 | 572 5245 ............
Vienna (Rosenhiigel). .. Austria| 15 | 581 5164 |............
Archangel ............ Russia| 1.2|585.5 | 51248 |............
Brussels............. Belgium| 1 |590 508.5 [.....ovunns
Milan ............. ... Italyl 7 | 599 5008 |............
Moscow ...... 90000000 Russia; 1.2 603.53 ( 4971 |............
Oslo(¢) evvevanennns. Norway; 1.21608 4934 [............
Prague (¢) .... Czechoslovakia; 5 |617 486.2 |............
Gomel ......... 0a00600 Russia! 1.2|621.5 | 4827 |............
Daventry (3GB) ... Gt. Britain| 25 | 626 479.2 |.........nne
Simferopol ............ Russia; 1.2 | 630 4764 |............
Langenberg.......... Germa.pyl 15 635 .| 47248 |............
Lyon la Domy ......... France, 5 |644 465.8 |............
Ziirich .......... Switzerland| 0.63) 653 | 459.4 |.:.......
Aix-la-Chapelle ...... Germany 0.25' 662 (XFY] |loocosoasesaa
Aalesund ............ Norway| 0.3|662 (XFH] |looocoooasaca
Bolzano ...............  Jtaly| 0.2 662 453.1 ..., ....ute
Danzig............... Danzig 0.25i 662 453.1 |........... .
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, M5 EQ =
Kilagenfurt ........... Austria] 0.5 | 662 4531 |............
Porsgrungd ........... Norway; 0.7! 662 4531 |............
Salamanca ............. Spain’. 1 | 662 4531 |............
Tromsoe ......,...... Norwa,yi 01662 | 4531 [.......... ..
Tammerfors ...,...... Finland, 0.8 662 453.1 f............
Upsala ....... Neoooos Sweden| 0.15 662 4531 ............
Moscow (SP) .......... Russial 1 |666.5| 4501 (............
Paris (Ecole Sup're) ....France, 0.8/671 | 447.1(............
Rjukan ....... Joooo00 Norway| 0.13; 671 “urll............
Rome (1RO)........... Ttaly| 3 (680 | 441.2|............
Stockholm (¢) ./...... Sweden] 1 | 689 4354 |............
Malmberget .......... Sweden| 0.25 689 | 4354 |............
Beigrade .......... Yugoslavia, 2.5/698 | 4208 [............
Kharkov .............. Russia!l 4 [702.5 , 27 |............
Madrid (EAT7). ......... Spain| 2 | 707 | 4243 |............
Berlin (\\'itzlebex+). ...Germany| 1.5/ 716 L) L S PO
Dublin (2RN) ...... Irish F.S.] 1 |725 M38............
Rabat .............. Moroceo, 10 | 727 M2 ..,
Odessa ........ hoooooo Russia! 1.2/ 7205 | 411.2 [............
Katowitz ...... bevens Poland| 10 {734 | 408.7 |............
Berne.......... t- Switzerland| 1.2/ 743 | 403.8 [EEEPERPPRP
Koursk ........ foaanoc Russia) 1.2|747.5| 4013 |...........,
Glasgow (550) ..,.. Gt. Britain| 1 | 752 398.9 l ............
Bucarest ....... +...Roumania’ 12 | 761 394.2 ............
Fredriksstad .......... Norway, "0.7| 761 394.2 [............
Frankfurt-on-Maip . ..Germany| 1.5 770 389.6 oo,
Wilno ............... Poland| 0.5(779 | 385.1|............
Genoa ......... 10000000 ltaly; 1.2| 779 385.1 [............
Dnepropetrovsk . ....... Russia 1.2 783.5 | 3829 |........:...
Radio Toulouse ....... Francel 8 |788 380.7 |............
Artemovsk ........... Russia] 1.2]792.5| 3785 (............
Manchester (2ZY) .. Gt. Britain| 1 | 797 3764 |............
Hamburg ....... ...Germany| 1.5|806 3722 (............
Tver ................. Russia, 1 | 810 3701 |............
Paris (LL)....... o slein oo Franco] 1.5| 815 368.1 |............
Seville (EAJ5) ; ....... Spain| 1.5 815 368.1 |........ 8000
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8an Sebastian (EAJS) ...Spain| 0.3]815 | 368.1 ' e,
Nikolaiev.............. Russia| 1.2|819.5 | 366.1 EREEPR feesen
Bergen............... Norway| 1. |824 3641 (......,. 2000
Stuttgart .......... .. Germany| 1.5 833 360.1 I..... 000000
London (2LO) ..... Gt. Britain| 30 | 842 356.3 |...... DOao oo
Graz................. Austria] 7 | 851 3525 |............
Algiers. . .. ceeerse.. Algeria| — 852.6 | 351 |........ Bao0
Leningrad ............ Russia) 1.2|835.5 | 350.7 Teen
Barcelona (EAJ1) . ...... Spain| 8 | 860 3488 ...........
Brunn (d) ... .. Crechoslovakia! 2.4 878 ] MMl
Bremen (c) .......... Germany| 0.25 887 3382 ............
Brussels (No. 2) () .. .Belgium! 2 ‘ 887 338.2 [........... .
Ivan-Vornesensk . ... ... Russia| 1.2 891.5 | 336.5 DO0BaB0 6
Cadiz.................. Spain| 0.55 895 | 335 |......... 500
Posen................ Poland| 1.2( 896 3348 |........ abog
Naples (INA)........... Italy| 1.5(905 | 331.41........ veee
Paris (Petit Parisien) ...France| 0.8! 995 314 ...... teeen
Grenable (PTT)........ France| — I oL | 3282 \ ............
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w797 Station. Kilo- | Kilo- | Wave- Dial Station Kilo- | Kilo-| Wave-| _ Dial
) watts | cycles.| length Settings.. . watts‘cycles. length Settings
Brestau ............:Germeny| 1.5/923 | 325 |............ AbO .......vnvnn....Finland| 051220 | 2459 |...... ceeens
Falun.......oeovooene Sweden| 2 |[932 3219 |....... +.... Bloemendae! (j)....... Holland| 0.01{1220 | 2459 |..... e lelelils 5
GELEDOrE 1o ... Sweden| 10 1932 | 321.9|........... Cartagena.......i...... Spain| 0.4|1220 | 285.9 |.......u..n
Dresden (¢) .........Germany| 0.25 641 | 3188 |.........0e . Cassel ......... ....Germany| 0.25,1220 | 245.9 |............
Marseilles (PTT) ....... France| 0.5/950 | 315.8 |.......cennn Eskilstuna......... ...Sweden| 0.2(1220 | 2459 [........v.n 3
Oviedo ...... eve.v....Spain| 0.7]955.4 | 314 |......e...en Ghent ..... 00000608 Belgium| — 1220 | 245.9 |............
" Cracow .......... ,... Poland| 1 |959 33 liieneeeen.. Kielo.ooooooiiial. Germany| 0.25/1220 | 245.9 |............
Cardiff (5WA) ..... Gt. Britain| 1 | 968 l 309.9 [...ccocenns , Kamar............ .. Sweden| 0.2 1220 2459 |......oienen
" Parig(Vitus) .. eeeens - France| 1 ‘973 308 |..cieiennees Kiruna ........ e.e..Sweden 0.2]1220 | 2459 bimistteanoens
Zagreb ........... Yugoslavia! 0.7 973 308 | ..ocereen w Lhimz ....icieeiienenn Austrial 0.5,1220 | 245.9 |........... .
Agen ........coonnnunns France| 0.5]981.7 | 308.6 .v:ovroecens Pietarsaati ........... Finland| 0.256 1220 | 245.9 |........... .
Bordeaux-Lafayetts ....France| 1 |086 | 3043 e reeemseses Siffle....... veeeaian Sweden| 0.4/1220 | 2459 |............
Abérdeen (2BD). ... Gt. Britain| 1 |995 301 |............ Schaerbeek.......... "Belgium| — [1220 2459 [...ooriernns
Hilversum.(g) ........ Holland| 6.5 1004 | 2988 |.....ccc..n Cracow .........econ: Poland| 1 |1229 | 2441 ............
- Tallinn ......s......Esthonia] 151013 | 206 |...ieeeeenes Belfast (2BE) ..... Gt. Britain| 1 11238 | 2423 |............
Kosice ....... Czechoslovakia| 2 |1022 2936 | .cccenonenn Rjukan ..........eoe Norway| 0.2 1247 240.6 [..ocveecines
| Limoges ...\ ...t France| 0.5 | 1022 ‘ 293.6 |....000eenne Nimes ......... 9000000 France] 1 (1256 | 2389 [............
U LYOMS .eiieiens France| 0.5!1029.3 2914 [............ Nurnberg............ Germany| 2 [1256 | 238.9 |............
Viborg ...... 3000000g Finland| 0.4 1031 l 291 ..ieieneee Bordeaux (S-0) ........ France, — | 1260 238 |.hiiceiinens
Bournemouth (6BM) Gt. Britain| 1 |1040 ' 2885 .....cieenns Juan-les-Pins (Nice) (7). .France, — - | 1265 237 |ievevvecvens
| Bradford (2LS)..... Gt. Britain! 0.13. 1040 288.5 ...... 300000 Orebro ........ PN Sweden! 0.2 1265 237 |..viiivennn .
" Dundee (2DE) ... Gt, Britain 0.131040 | 288.5 . Miinster (e) «........ Germany| 0.5 1283 | 2338 [...eivuonnnn
" Edinburgh (2EH) .. Gt. Britain| 0.35 1040 | 2885 Lo LOOZ . oovveeecencnes Poland| — {1283 | 2338 |....oevienes
- Hull (6KH) ....... Gt. Britain| 0.13 1040 | 2885 |............ BOras ......... vves..Sweden 0.15 1301 = 230.6 |..... S
Liverpool (6LV) ... Gt. Britain 0.13I 1040 | 2885 |..........00 Halsingborg .......... Sweden, 0.2 1301 230.6 |..coveenenn-
Plymouth (5PY) ... Gt. Britain| 0.13, 1040 288.5 |.....ci0nene Malmo .......ccv000- Sweden| 0.6 1301 230.6 .. c0ciunennn
Sheffield (6FL) .... Gt. Britain| 0.13j 1040 2885 ' ........... UMea.....coeeevronne Sweden| 0.2 | 1301 230.6 1 .............
~ stoke-on-Trent (6ST)Gt. Britain| 0.13 1040 2885 ... 00aaiiee Biarritz ........c00eenn France| 1.5|1313 2284 |...c00viune
 Swansea (58X)..... Gt. Britain| 0.13 1040 | 288.5 |............ Cologne ..... e Germany| 151319 | 2274 |............
| Mont-dée-Marsan ....... France| — |1040 | 2885 ............ Bucarest Univ. (¢) ..Roumania; — |1328 225.9| ............
% Montpellier ....... ....Francei 021049 | 286 |.......eenns Cork (6CK) ...oeen. Iish F.8.| 1 [1337 | 2204 [.......oeL..
' BerlinNo.2(e) ... Germany| 0.5[1058 | 2836 ............ Luxembourg (k) ., Luxembourg, 3 |1346 | 2228 L...c...... .
©  Innsbruck (e, k) ...... Austria. 0.5|1058 2836 .......c.0. Helsingfors ..... .....Finland| 09 1365 | 2218 |............
.- Magdeburg () ....... Germany| 0.5(1058 | 283.6|............ Téamp ..... cereran France| — 1364 | 219.9 |.......ioens
Notodden (¢) ......... Norway| 0.05 1058 2836 ...... 0000 Flensburg ...........Germany| 0.5 1373 2185 |..enivnnnnn N
Stettin (¢) ..... 100000 Germany| 0.5} 1058 283.6 |.....cc0000e Karistad .......,..... Sweden! 0.25 1373 2185 ... chinnenn o
Uddevalla (¢) ......... Sweden| 0.05 1058 C 2836 (....000iennn Ornskoldsvik ......... Sweden| 0.2]1373 218.5 ‘ ........... 5
- Varberg () ......oc.t Sweden| 0.3 |1058 2836 .. 0ienenene Bjorneborg ........... Finland| 0.8 /1373 2185 |iieiiineene
Copenhagen ........ Denmark| 0.75/ 1067 2812 |....ccineen Halmstad ............ Sweden| 0.2 1391 216 ewecevescee 5
Bratisiava .... Czechoslovakia| 12.5|1076 2788 |....... vee.. Warsaw (No. 2} ...... Poland{ — |1400 /3 I S IS
Konigsherg ......... Germany| 1.5(1085 | 276.5 |........ ve.. Palermo (/) ....... ee... Ttaly, — [1410 | 2128 f....nennn 0
Turin .......... 4000000 Ttaly] 7 |1094 | 273.2 |............ Jassy Univ. (e)...... Roumania — [1420 | 2113 |........... 0
Rennes (PTT) ......... France! 0.5|1103 | 272 |............ Beziers ....c..ea.,...-France; — [1420 | 2113 |......c..0ne
. Kaiserslauten (¢) .....Germany| 0.25|1112 269.8 [....conveeen CGavle ..........n v...Sweden| 0.2|1470 208 | . .qcceieene
; Hudiksvall (¢)......... Sweden| 0.15 1112 | 269.8 |............ Kristinehamn ........Sweden| 0.25/1480 = 202.7 |........... .
Norrkoping (¢) -+ ...... Sweden| 0.25 1112 | 269.8 |..... eeeaa Jonkoping . .........t Sweden| 0.25/1490 | 201.3 |..... e G - .
"~ Trolihiitten (¢) ........ Sweden| 0.25 1112 | 269.8 |......coeuus Leeds (2LS) (e). . . . - Gt. Britain| 0.13 1500 | 200 |.....c..... .
Barcelona (EAJ13) (s) ...8pein| 10 (1121 267.6 |..0cc0unenee Karlskrona .......... Sweden| 0.2(1530 | 198 |........... 3
Strasbourg ............ France| 0.1|1121 2676 |........ Q600
Lille (PTT) ........... France| 0.7(1130 2655 |.......00000
Moravska-Ostrava C'choslovakia| 10 | 1139 2634 |..... 000000 . (a) = Projected
i Newcastle (5NO) ... Gt. Britain| 1 |1148 2613 ... .oeiieen 0 (b) = After 6.0 Pm B
] Leipzig ......cc0n0n Germany|” 1.5(1157 | 2893 |.....c.c0.vn (c) = Power to be increased to 60 kW,
S HorbY ..iiinninneenn " Sweden| 10 [1166 | 257.3 [........ueee ‘ (d) = Power to be increased to 35 kW.
/" Toulouse (PTT) ....... France| 1.2{1175 | 2553 |........... . (¢) = Provisionally.
’ . (f) = Under construction.
: Gleiwitz ............ Germany| 5 |[1184 2534 |....ic000nnen (@) = After 6.0 p.m.
| Almeria (EAJI8) ....... Spain| 1 {1193 2515 [Lceeeceennn . () = Will work on 213 metres if 283 metres prove
. Prague (No. 2). Czechoslovakia| — 11202 | 249.6 ,.......... 5 unsatisfactory.
0 Trieste ....... .. Ttalyl — (1211 | 2077 [iieennls . () = Temporarily closed. ,
. (4 = Sundays only.
: x (k) = Experimental.
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How Electro=
plating Affects High=
frequency Resis=
tance.

)

T the Radio Exhibition at Olympia the author
A noticed a display of low-loss inductance coils.
They were of bright bare copper wire. A few

of them were beautifully brightly finished—apparently
silver-plated—but a notice in bold type proudly in-
formed the enquiring wvisitor that ‘* All coils are nickel-
plated for short-wave work.” The manufacturer had
evidently seen such coils silver-plated and had made his
coils bright also, but had forgotten not only that nickel
is vastly inferior to silver, ordinarily, as a con-

ductor, but also that it has para-magnetic properties

which preclude
trequencies. .

Although the average wireless amateur of to-day fully
realises that ‘‘ all is not gold that glitters,”” it is thought
that a little information on the relative behaviour, at

its indiscriminate use at radio

radio frequencies, of various conductors-and the effect

of electro-plating them with various other metals will be

helpful to many, especially if expressed quantitatively. -

There are quite a number of simple problems encoun-
tered which demand

Tinned Copper Wire,

Although at wavelengths round about 30 metres the
resistance of a copper wire is increased from six to eight
times its original value by nickel-plating it to a thick-
ness of a few ten-thousandths of an inch only, tinning

the same wire with a similar coating will only produce. -

a 30 per cent. increase in its resistance, although the
spectfic resistance of nickel and tin are of the same value.

‘Many regard commercial tinned copper wire with the

utmost suspicion and will not employ it despite the
fact that soldering is greatly facilitated by its use. It
can be stated, however, that the thickness of tin on the
surface of this wire is such that it does not affect appre-
ciably the resistance on wavelengths higher than 100
metres.! It is hoped that the comfort they derive from

* Even at 30 metres the increase of resistance due to the tin

may be only 5 per cent., and it is thus seen that the effect is
almost negligible op all but the lowest wavelengths. :

A 35 ..

a knowledge of radio-frequency
g . ‘and aluminium is reduced at high frequencies.

By W. H. F. GRIFFITHS,
F.Inst.P., AM.LEE.

this statement will more than compensate for the shock

of the blow to one of their pet theories.

Another interesting example of the importance of the
knowledge of radio-frequency conductivity is that of the
relative conductivity of copper and silver. It is generally
supposed that silver is a much better conductor than
copper, but even for direct current it is- only about

6 per cent. better. At high radio-frequencies, on all but .
.. the finest wires, this advantage is reduced to 3 per cent.
—there being virtually no difference between the two
metals. This also, of course, applies equally to the rela-

tive effectiveness of copper- and silver-plating of con-
ductors. A little greater advantage may be gained in the

case of silver-plating copper coils due to the fact that .

the silver deposited is pure electrolytic metal, whereas
the copper is hard-drawn and consequently impure. In

this connection it may be of interest to note that the -

high-frequency resistance of a hard-drawn copper con-
ductor is reduced by 2 per cent. or 3 per cent. by
copper-plating. ) :

Again, the difference in the conductivities of ‘copper

ordinary frequencies aluminium is about 70 per cent.
higher in resistance than copper, whereas at radio-

frequencies a 30 per cent. increase only is produced by.
the substitution of the lighter metal. This fact combined |

with its low specific gravity makes aluminium suitable
for such conductors as plates for variable condensers.

Just one other instance of the reduction in the
resistance* of the higher specific resistance conductors
at high radfo-frequencies is to be found in the choice of
aerial wire. A glance at any wire tables will show that
phosphor-bronze has a D.C. resistance of five times that
of copper, an increase which would make its use as an
aerial a matter for serious consideration. At high radio-
frequencies, however, this ratio is reduced to a little
more than 2 to 1, and so the alloy (which has the ad-
vantage of a much greater tensile strength and much
lower ductility than copper) may be employed without
the introduction of serious loss in the aerial.

? In comparisan with copper.

At -
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Radio Conductors Compared.— .
High-frequency Resistance due to * Skin Effect.”

" It will be noticed from the figures of the above ex-
amples that the ratio of high-frequency resistances of two
conductors is always approximately proportional to the
square root of the ratio of their specific resistances.®. This
is because of the well-known ‘‘ skin effect ’’ of radio-
frequency current conduction. The current which flows
in a conductor at radio-frequencies only ‘‘ flows '’ in
the outer crust or ‘‘ skin,”’ and its value is therefore
limited (or the resistance increased) by this restriction
of area. Under these conditions the resistance of the
conductor, or the current it will pass, will not be
materially changed if the centre of the conductor is cut
away, leaving only the crust or skin in the form of a
tube. The amount which could be cut from the centre
without affecting the value of current passing at any
particular frequency is a measure of the increase of
resistance of the solid wire, at that frequency, above its
D.C. value. _. :

In order to be used as a criterion of resistance increase
in this way the amount of this superfluous ‘‘ core ”’
should be expressed as a percentage of the total cross-
sectional area of the solid conductor. The percentage will
bc greater for higher frequencies and for conductors
of greater cross-section. .

* This is only true for conductors having unity magnetic
permeability, as will be explained later.

Wﬂﬁ’@ﬂ@@é
World

(b

(d)

Fig. t.—Illustrating skin-effect. (a) An alternating field of cir-

cular magnetic lines around a thin wire. (b) To’explain the skia '

effect, a solid conductor can be considered as composed of a

number of fine wires, (c) A fine wire at the centre of the conductor

will have a field A inside the conductor and a field B outside.

(d) A wire near the skin of the conductor will only have the field
B linking with it,

A Simple Explanation of ¢¢ Skin Effect."

In order to form some idea of the reason for tlks ‘
‘“ surface flow ’’ of high-frequency current, it is well
to consider a conductor of circular cross-section and of
large diameter—a copper rod. The reader will, of
course, know that an alternating magnetic field is pro-
duced by an alternating current flowing in a thin wire+—
he will know also that this field takes the form of circular
magnetic ‘‘ lines '’ round the thin wire and concentric
with it as shown in Fig. 1(a). This field, by virtue of the.,
fact that it is linked with the current producing it, gives
the conductor inductance L (even if it is a straight
wire) an inductance which, at very high frequencies,
gives to the wire a reactance (wL) sufficiently high to
limit the current flow as seriously as or sometimes mote
seriously than its resistance. ;

Now let a large-diameter copper rod be considerdd
to be built up of a number of thin copper wires, say
1,000, of equal diameter, and packed tightly as shown
in Fig. 1(b). If the conductor forms part of a D.C. or
low-frequency A.C. circuit, cach wire will conduct its
proper ghg part of the total current carried by the com-
plete conductor; the current through each wire being
limited only by its resistance. If this composite con--
ductor is made to form part of a radio-frequency circuit,
however, the reactance of each of these fine wires be-
comes sufficiently high to share with its resistance in
limiting the current flowing in it because reactance
(2rfL.) is proportional to frequency (f). The reactance
of each fine wire is also proportional to its inductance (L)
which is in turn proportional to the quantity of magnetic

" flux (or field) surrounding it.

It is obvious that a fine wire in the centre of the con-
ductor shown in Fig. 1(c) will have surrounding it the
magnetic field A inside the conductor as well as that of B
on the outside. A wire on the outer skin of the conductor
such as that of Fig. 1(d) will, on the other hand, have
only the field B outside the conductor linking with it.
It is easy to see, therefore, that the innermost thin wires
will have a greater inductance than those near the sur-
face. The current flowing in these innermost wires will
therefore be less than that in the outer wires because of
its greater limitation by their greater inductance and
reactance. By this reasoning a simple idea of skin effect
may be formed.

Properties of Iron and Nickel Wire.

Stated correctly, the current density rapidly diminishes
towards the centre of the conductor, and in large-
diameter conductors there is aetually no current at all
flowing in the centre of the wire at high frequencies.
As one would expect, if the conductor is of high speci-
fic resistance then the diminution of current density
towards the centre of the wire is less rapid, i.e., the
‘““skin depth '’ to which the high-frequency current

penetrates increases as the specific resistance of the con- =~

ducting metal increases—as the squarc root of f asa
matter of fact. The skin’effect is less, due to the fact
that the limitation of current by reactance is less im-
portant.because the ratio of reactance to resistance fis
less due to the higher resistance. -

There is obviously another property of the conducter
which influences the skin depth—that of magnetic pef-
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Radio Conductors Compared.—
meability. Unless the conductor be of a para-magnetic
material, such as iron, steel or nickel, its skin depth
will depend (for a given frequency) entirely upon its
specific resistance, since the permeability will be unity.
But if the conductor be of one of the above-mentioned

20
By =BRASS WIRE NICKEL PLATED
0 Cy = COPPER WIRE NICKEL PLATED
£ B =BRASS WIRE TINNED
° C1= COPPER WIRE TINNED
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PLATING THICKNESS IN TEN-THOUSANDTHS OF AN INCH

Fig. 2.—Curves showing the increase of resistance (at 30 metres)

of brass and copper wires due to nickel-plating or tinning to

various thicknesses. The wires were one yard lengths of 16 S.W.G.

By is brass wire nickel-plated; Gy, copper wire nickel-plated;
By, brass wire tinned, afiid Cy; copper wire tinned.

magnetic metals, the skin depth to which high-frequency
_ current will penetrate will be very much less. The
reason for this is easily appreciated, because the mag-
netic field density inside the conductor will be much
greater than that outside-—greater by the value of the
permeability of the conductor of course. This, in turn,
causes a greatly increased magnetic linkage (inductance)
at the centre of the conductor, or even at portions only
just below the surface. It is due to this cause that the
skin depth of a conductor, at a given frequency, is
inversely proportional to the square root of the per-
meability of that conductor.

The Electro-plating of Conductors. -

Thus it is seen-that specific resistance is of less im-
portance in radio-frequency conductors than in ordinary
electrical circuits, but that ‘iron, steel and nickel are
to be avoided. Moreover, since the current at high
radio-frequencies only penetrates into the skin of a
conductor, it is obvious that in the case of electro-plated
conductors it is the metal with which they are plated
that determines largely the skin depth and resistance.

Wires of low resistance, such as copper, are rendered
much less conducting by plating with high-resistance
and permeable metals, such as nickel, and wires of high
resistance and permeability are rendered much more
conducting by plating with, say, copper. For short-
wave circuits copper or brass parts and wires should
never be nickel-plated for the purpose of finish unless
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the thickness of plating can be ascertained with ac-
curacy. Copper or brass parts may be tinned, how-
ever, without greatly affecting their high-frequency
resistance. ' ) : o

In Fig. 2 is shown the increase in resistance’ of one
yard of 16 S.W.G. brass and copper wire, due to nickel-
plating and tinning, to various thicknesses up to 1 mil.
The measurements were effected at 10,000 kilocycles

(30 metres), and the curves show well the great differ-'

ence between the skin effect of tin and nickel, a differ-
ence which is practically wholly due to- the para-
magnetic properties of the latter, because the two metals
are of roughly the same specific resistance.-

3

A Costly Decimal Point.

The' question of finish for short-wave coils of bare
copper wire or braid always calls for much consider-

ation, more especially as this has often to be done after °

the coil has been completed on its insulating former.
Copper, if left exposed to the atmosphere, will tarnish
very quickly. Lacquer cannot be applied readily after
winding. Gilding the wire or braid prior to winding
provides a very effective and enduring finish, but the
specific resistance of gold is appreciably greater than

that of copper, and the gold-plating thickness must, in_

consequence of this, be kept very thin.

For another reason—obviously that of cost—the
quantity of gold deposited during gilding must be kept
less than, say, one ten-thousandth of an inch. The
author had occasion recently to have gilded some copper
braid for short-wave coils, and through a misunder-
standing, which amounted to the incorrect position of a
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PLATING THICKNESS IN TEN-THOUSANDTHS OF AN INCH

Fig. 3.—Curves showing the great reduction which is effected In

the resistance of iron and steel wires at 30 metres by electro-

plating them with various thicknesses of copper. The wires were
one yard lengths of 1¢ S.W.G.
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Radio Conductors Compared.—

decimal point, the thickness of gold deposited ;W.BS‘._

<C0.001 1nch, instead of <<o.0001 inch. )
A costly monument has thus been erected to remind

© - Wireless T
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frequency copper conductors, for there is no use to whi
yards of heavily gold-plated braid can be put. Neot
only was the cost of gilding prohibitive, but the thicli—
ness of gold was sufficient to cause an increase of resist-
ance greater than could be permitted in the coils of
which the lowest possible power-factor was an essential
quality.

The Use of Steel Wires as Conductors.

Iron, steel and nickel wires are tremendously reduced
in resistance at high radio frequencies by a thin coat-
ing of copper. In Fig 3 is shown the reduction  of
resistance of a yard of 16 S.W.G. wrought iron and
hard piano steel wire at 30 metres by copper-ylating fo
various thicknesses up to 1 mil., the approximate skin
depth for copper at this frequency. The reduction of
resistance effected by one thousandth of an inch of
copper on the wrought iron wire is seen to be aboyt
27 to 1, and the effect of such a reduction upon the
tuning sharpness of a resonant circuit is shown by the
comparative resonance curves of Fig. 4 for a circult
formed with this wire before and after plating. THe
length of wire was merely bent into a gin. diametdr
loop and tuned by a variable condenser of about 240
puuF. at 30 metres. From Fig. 3 it is seen that wi
only one-thousandth of an ineh of copper-plating on
the iron and steel wires their resistances are reduced
to the values of the solid copper wire of Fig. 2, proving

-that the skin depth of copper at 30 metres is of the

order o.001 inch. Where great rigidity or mechanical
strength is desirable, it is thus possible to use steel
wires as portions of radio-frequency circuits, providing
they are thinly coated with copper. [
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CLUB NEWS.

at a similar
strength und a wave trap would be unabte
such transmissions. The
methods which the lecturer had found effective
in this locality were the use of an ordinary
loose coupled circuit with tuned aerial and
secondary, and coil reaction, if used, operating
on the secondary, or the employment of an extra
side of which was
coupled to the aerial terminal of the set by a

Hon. Secretary, Mr. R. C. A. Haynes, 159,
oooo

in the Ilford district
wlio decide to join the Ilford and District Radio
Society will be assured of a good programme
A cinematograph
lecture was given on October 24th by Messrs.
Siemens Bros., the subject being Lamps, Bat-
lecture on *‘ Operation
from A.C. Mains ' wiH be contributed by the
Marconiphone Co., Ltd., on Decemher 5th.
Hon. Secretary, Mr. C. E, Largen, 16, Clements

vooo

¢ thiose responsible of the effect of too heavily plating high-
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L. Fig. 4.—These experimentally obtained resonance curves show the
¢ “ extent to which the tuning of a single turn ioop of-16 S.W.G.
3 C wrought iron wire is sharpened at 30 metres by electro-plating it
! with one-~thousandth of an inch of copper. One yard of the wire
was bent into a 9 in. dlameter loop (with parallel ends) and tuned
A by a variable condenser of the capacity indicated.
A New Society for -Sevenoaks.
L A Radio Society is now being formed in
Sevenoaks. Readers of 1'he Wirelexa World
¢ residing in that neighbourhood can obtain fuli
< particulars from Mr. E. M. Dent, Cornwall
o Lodge, Dunton Green, who is acting secretary
| £4 (pro. tem.) or from Mr. R. Bernard, 42, High
v A Street, Sevenoaks. P06 mitted from Brookmans Park
At the Broadcasting End. ) ’
: ‘““The Maintenance of a Modern Broadcast Loficopcpitlgtuo
Station " is the title of a lecture to he given
R by Mr. Noel D. Cumming at a meeting of the
g Institute of Wireless Technology to be lheld
l.v at 7 p.m. (tm )}I‘ovallthvélt the Engineers’ Club,
. Coventry St., London, W. Those interested in B .
& the ncti:}:ti{;' oi[ the SInst.i{.ute 51:&0111?I cr‘;nnﬁuni- Lucedmcircaitigthonaciial
e, cate wi e Ilon. Secretary, Mr. H. J. King " p "
3 . 71, Kingsway, London, W.C.2. D small neutrodyne condenser.
R V. . [oleeNe] . o
5 Home-constructed Loud Speakers. Lordship Lane, N.22.
A Several loud speakers of the linen diaphragm
| type constructed by members were demonstrated liford and District Radio Society.
$ and compared at a well-attended mecting of the Wireless enthusiasts
f Southend-on-Sea and District Radio Society on
' Octoher 18th. The tests were conducted "by
" means of gramophone pick-up and radio recep- during the coming months.
- tion. The two best, in the opinion of those
present, were described by their constructors.
Hon. Secretary, Mr. F. J. Walker, Lynthorpe, teries and Cables. A
o) Grange Gardens, Southend-on-Sea.
» cooo
e Selectivity Problem in North London.
'S Now that Brookmans Fark is transmitting the Road, Ilford.
y whole of the London programmes, listeners in
5o the area covered by the Tottenham Wireless Television Explained,
£ . Society are experieneing difficulty in reeeiving

v

e d Rt S e i i e
1

the alternative programme from Daventry 5GB.
In a topical lecture on' ‘‘ Selectivity and the
Brookmans Park  Transmissions’ at the
Society’s last meecting, Mr. F. E. R. Neale gave
valuable hints on improving selectivity and pro-
vided the theme for a rousing diseussion. The
lecturer condemnned the nse of a wave trap,
although such a device would cut out all trace
of the present transmissions. Within the next
few months a second programme would be trans-

]

‘“ The Principles of Television ™ was the sub-
lecture given by Mr. J. Denton,

jeet of a
at a meeting of the Muswell Hill

AM.LEE,,

and District Radio Society on October 23rd. By -

means of & very comprehensive series of lantern
slides and some novel experiments with tele-
vision apparatus members were able to gain an
excellent insight into the work that had been
accomplished in the television fleld.

Wireless enthusiasts in the district who are
interested in the activities of the Society are

|
Invited to communicate with the Hon. Secretagy,
Mr. C. J. Wijtt, 39, Coniston Road, N.I0. |

cooo |
New Society in Sheringham.

The Sheringham and District Wireless Societly,
which has just heen formed. is already inla
flourishing condition with a membership of 4o,
including a number of ladies. Vacancies for new
members still exist, however, and full particulwrs
can_be obtained from the Hon. Secretary, Mr.
C. R. Hunt, Kensington House, Church Streqt,
Sheringham. Meetings are held weekly in the
British Legion Rnomg. Cohurch Street.

o000

Battery Eliminators. |

Battery eliminators, a topic of special inlerest
at the present time, was the subject of a lecture
by Mr. Ingham, of Messrz. II. Clarke and Co.
(Manchester), Ltd., given recently before Slade
Radio (Birmingham). The various circuits in-
volved" were carefully described, and members
were able to inspect one of the latest types ptf
eliminator. I

The fourthi whist drive and dance, held ¢n
October 23rd, was attended by over 120 people.
Forthcoming items in the syllabus include a vigit
to the Central Telephone Exchange on November
16th, and a visit to one of the City Electric
power stations in the near future.

Full details regarding the Society’s activitips
can be obtained from the Ilon. -Secretary,
‘ Enville,”” Warren Road, Erdington.

cooo

A New Moving-Coil Loud Speaker.
The Celestion ‘' Celestrola " moving-coil load
speaker was demonstrated at a recent meeting
of the Bec (Streatham) Radio Society. The model
exhibited had a field. winding which eould be
energised by a low-tension voltage of from 6 to
12 volts, Satisfactory vesults were obtain
using a 3-valve receiver with scrcened grid II.QF.
valve, detector and 4-volt Pentode.
An attractive syllabus has been arranged fbr
the coming weeks,” and any new members will
be heartily welcome.
Hon. Seeretary: Mr. A. L. Odell, 171, ‘Trap-
mere Rd.,, S.W.18, 4
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LOOK YOU!

For the first time in the history of the
National Eisteddfod of Wales wireless is
to be included among the competition sub-
jects. At the Eisteddfod to be held at
Llanelly in August, 1930, a prize of £3
will be offered for the best home-con-
structed wireless receiver costing not more
than £10.

The factors governing the choice of the
winner will be quality of reception, work-
manship, and value for money.

0000

DUTCH APPARATUS FOR SIAM.

An order has been placed by the
Siamese Geovernment with the Philips
Radio Co. of Eindhoven, Holland, for a
twin wavelength broadecasting plant at
Bangkok which will transmit on 300 and
30 metres simultaneously.

Y

8.A. TO OUTWIT *PIRATES.”

The ordinary methods having failed,
the South African Government has de-
cided upon a drastic measure to secure
adequate revenue for the broadcasting
services.  According to South Africa,
the Government have in view the aboli-
tion of the present licence fees, substi-
tutmg a 25 per cent. duty on the importa-
tion of all wireless goods. While the
Government will retain 3 per cent., the
balance’ will in all probability be handed
over to the African Broadcasting Com-
pany.

It is felt that a system on these lines
will not only popnlarise wireless, but com-
el the erstwhile ‘‘ pirate’’ to contribute
indirectly to the broadcasting service or
give up listening altogether.

0000
«WIRED RADIO' CAMPAIGN IN U.8.

““ Wired radio *’ will shortly be a house-
hold term in America if success attends
the plans of the new Wired Radio Cor-
poration which is about to launch its
scheme publicly at the Cleveland Elec-
trical Exhibition.

The company will there display for sale
a small box-shaped attachment, containing
a frequency filter, which can be attached
to any existing radio receiver and permit
its owner a choice of three programmes

sent over the ordinary electric light wires .

by threé-phase trans-
mitters.

One of the inducements offered to the
A 39
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Events of the Week

|

listener is the absence of all advertising
matter in the wired radio programmes ; it
is also pointed out that the transmissions
will be completely free from atme-

spherics and other forms of disturbance.
0000

SHUT THE WINDOW.
Burgomaster Max of Brussels has
formulated a new bylaw forbidding the
use of loud speakers at open windows.
0000

“FIFTY YEARS OF ELECTRICAL
SCIENCE."”

At the inaugural meeting of a new
session of the Royal Society of Arts to
be held this evening (Wednesday) at 8.30
at John Street, Adelphi, London, W.C.2,
the Chairman of the Council, Mr.
Llewelyn B. Atkinson, M.LEE., will
give an address entitled : * Fifty Years
of Electrical Scienocg éxgd Tudustry.”

NEW RADIO NAVIGATION SCHEME.

A development of the principle of the
radio beacon in a manner which would
enable ships and aircraft to follow routes
plotted out for themn from hour to hour

o I Il rla
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in Brief Review.

while en route is contained in an inven-
tion submitted to the French Academy of
Sciences by M. Guillaume Loth.

The invention, which is endorsed by
General Ferrié, head of the French
Army’'s wireless services, makes use of
intersecting beams of Hertzian waves.
When a vessel is likely to enter a stormy
area the beam angles can be altered to
.ndicate the safest route.

0000
LISTENERS AND A GOVERNMENT
STATION.

Last April, when annual wireless
licences in Denmark expired, many
listeners refused to renew their licences
owing to the interference caused to broad-
cast reception from Copenhagen by the
Government's own wireless telegraph and
telephone station at Soro, which main-
tains a service between the mainland and
the island of Bornholm. In response to
the listeners’ attitude, writes & corre-
spondent, the Government has now
decided to close down the Soro station
and lay a cable to Bornholm.
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A TYPICAL GERMAN RELAY STATION. Kaiserslautern, which relays a number
of transmissions in turn, including those of Nuremberg, Augsburg and Munich. The

common wavelength of 270 metres is used,
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- of loud speakers in wireless shops if dis-

turbance is caused to neighbours or to
persons living over the shop.
0000 .
LADY WINS SET-BUILDING PRIZE.
Miss C. Martaki has won the First
Prize (25 guineas) in Class 2 of the set-

building competition organised in con-

nection with the recent Manchester Wire- -
less Exhibition. In Miss Martaki’'s set,
the best among receivers designed speci-
ally for quality reproduction, the whole
tuning arrangement consisted of a 40-turn
coil and a single .00035 condenser. The
wiring was well spaced on a baseboard

over a yard in length and 104in. in width.

0000

AMERICAN RADIO MERGER.

The biggest radio merger yet planned in
America 1s to become effective as from
January 1st, 1930, when the Victor Talk-
ing Machine Co., the Radio Corporation,
the Western Electric Co., and the General
Electric Co. will combine in the produc-
tion and sale of radio equipment.

The central manufacturing plant of the
organisation will be situated at Camden,
and will employ 26,000 men. The total

" sales are expected to reach £100,000,000

& year.
y’ T 0000

. SUNBEAMS IN AUST}!ALIA. -

Shareholders in the Amalgamated Wire-
less Company of Australia are praising
Marquis Marconi for his invention of the
beam, which has brought them dividend
warrants for the first time. After an in-
terval of twenty-one months, the company
has published its balance sheets for the
past two years. They show profits of
£47,000 and £80,000, and dividends of
6 and 8 per cent. respectively. It is con-
sidered beyond doubt that the new beam
services are responsible for the company’s
changed fortunes.

G000

OLD TRANSMISSIONS RE-HEARD.

One of the ** tallest >’ wireless stories on
record is related with a due amount of
scepticism in 7ime and Tide. It ap-
pears that in the early hours of a recent
morning a listener endeavouring to get
America was surprised to receive at ex-
ceptional strength a programme of
classical music. This roused his curiosity,
as American radio programmes at this
time are usually devoted to classical
music, and it was increased wlen he
heard the items announced in English as
spoken in England. He wrote down the
particulars of the music performed with
the object of identifying the transmitting
station, The mystery deepened when he
obtained proof that the programme had
not emanated from any station working
at the hour he heard it.

His astonishment may be judged when,
after what must have been a weary search,
he discovered that the programme tallied
exactly with one broadcast from 2LO in
1927, two years previously!

Here indeed was an echo from the
depths of space which might well
frighten the boldest. For how many pro-
grammes could we endure twice?

page 479, column 2, line 21, the figure for
side-band variation is given as 15 per
cent., whereas the correct figure is 52 per
cent. The figures for the same circuit are

given correctly in the table.
0000

HIGH-SPEED SPEECH.

Dr. Curt Stille, a well-known German-

engineer, who for some considerable time
has been at work on apparatus for the
electro-magnetic registration of sounds, is
reported to have constructed a Press talk-
ing machine, writes a correspondent.
When connected to an ordinary tele-
phone instrument, the apparatus registers
all incoming communications, which in
their turn can be amplified and repro-
duced as required through a loud speaker.
The main advantage of the invention,
however, lies in the fact that it permits
a species of high-speed telephony. If,

FORTHCOMING EVENTS.

WEDNESDAY, NOVEMBER 6th.

Institution of Electrical Engineers, Wircless
Section.—At 6 p.m. At the Institution,
Savoy Place, W.C.2. Inaugural Address
by the chairman, Captain C. E. Kenncdy-
Purvis, R.N. .

Muswell Hill and District Radio Society.—
At 8 pom. At Tollington School, Tether-
down, N.10. Lecture and Dcmonstration:
*“The Testing of the Modern Gramophone
Pick-up,” by Mr. I'. N. G. Lecvers.

Edinburgh and District Radio Society.—At
8 p.m. At the Royal Terrace. Query
night,

THURSDAY, NOVEMBER 7th.

Iiford and District Radio Society.—At the
Wesleyan Institute, High Road. Informal
meeting. Junk Sale.

Slade  Radio (Birmingham). At the
Parochial Hall, Broomfield Road, Erding-
ton. Talk on Electricity, by Mr. W. E.
Chilvers. The Construction of S.G. Re-
ceiver Stage, by Mr. N. B. Simmonds.

TUESDAY, NOVEMBER 12th.

Ryde Radio Socicty.—At 8 p.m. At Mount
House Hall, George Strcet, Ryde, 1.0.W.
Annual General Mecting.

for instance, a Berlin news agency re-
ceives a telephoned bulletin lasting thirty
minutes from, say, its Stockholm or
Copenhagen correspondent, the entire
message can be registered on a steel

ribbon. Later, should it be necessary to
pass the information on to Paris or
London correspondents, the - mechanical

transmission can be speeded up, with the
result that the message can be sent over
the usual long-distance cables, and com-
pressed into some six minutes’ duration,
thus effecting a considerable saving in
expense. When slowed down the recelving
apparatus gives an grételligible message.

TELEPHONES FOR
PROGRAMMES.

A telephonic appeal from the Argentine
for a development of the short-wave
broadcasting service from Britain was
made on October 25th, when Sir John
Reith, Director-General of the B.B.C., re-
ceived a telephone call from Buenos Aires
via Berlin. Those engaged in the con-
versation at the Buenos Aires end were
Mr. Hirst, of the Marconi Company ; Mr.
Barbara, manager of the River Plate Tele-
phone Company; and Mr. Brumen, head
of the English Speaking Radio Club of
Argentina.

ARGENTINA
B.B.C.

<

Mr. “Brumen stated that plans wdre
going forward for a new broadcastifig
station near Buenos Aires to serve pro-
grammes in English - to the 100,
English-speaking people of Argentida.
Britishers in the Argentine were keenly
interested in 5SW and looked forward
anxiously for an extension of its servige.

0000

FREE LICENCES FOR SICK POOR

The Reich Broadcasting Society ]
announced that licence fees are to be fe-
mitted in the case of sick persons with
limited incomes. Free licences haye
already been available in Germany '
blind listeners and War invalids.

0000

BOOKS RECEIVED.

Felegraphy and Telephony, Including
Wireless, by E. Mallett, D.Sc. (Eng.)
London.—An introductory text-book t
the science and art of the electrical co
munication of intelligence.  Comprising
line telegraphy for short and long lines;
line telephony, including a chapter dn
manual and automatic exchanges; wi
less telegraphy and telephony, and
appendix of mathematical formule and
tables relating to the subjects dealt with.
Pp. 413+ix with 287 diagrams and ml:f-

trations. ~Published by Chapman and
Hall, Ltd., price 21s. net.

B.B.C. Year Book, 1930.—Includi:jg
special articles on matters of broadcasting
interest; events of the past year; the
history of the old B.B.C. from Novembet,
1922, 1o December, 1926 ; general articlés
on musical, educational, and dramatjc

broadcasting. Technical articles, tablés
and formule. Pp. 463 with numerous
illustrations.  Published by the Britigh

Broadcasting Corporation, London, prige
2s.
Questions and Solutions in Magnezisl‘n
and Electricity, by W. J. White,
A.M.LLE.E. (Third Edition).—Consisting
of the solutions to questions set by the
Board of Education and City and Guilds
of London Institute in Stage 1 of Magne-
tism and Electricity during the years 1

to 1928. Pp. 178432 with 97 diagrams.

Published by Sir Isaac Pitman and Sons,

Ltd., London, price 5s. net.

Wireless Transmission and Receptiol
(Technical Pamphlets for Woskmen,
PW-C.1).—Revised edition, issued by the
Post Office Engineering Department anfl
comprising a brief summary of ¢
general principles of wireless telegraphz
systems of generation and transmissio
(including telephony), reception, directioh
finding and instructions for the inspection
of wireless stations by P.O. officers. Pg.
67, with 44 diagrams. Published lf}'
H.M. Stationery Office, price 6d. net.

Wireless Time Signals for the Use
Surveyors, by A. R. Hinks, C.B.E],
M.A, F.R.S, Secretary R.G.S.—Com-
prising a list of the time signals trang-
mitted from various stations in all parts

of the world with introductory remarks oh

the nature of the signals and practics
advice on their application to geographi-
cal surveys. Pp. 31, with map. Issue
by the Royal Geographical Society an
published by Edward Stanford, Ltd
London, price 3s.
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*of current and electromotive force.

“\.\ e
NNy
or
Part VII. By S. O..PEARSON, B.Sc., AM.lLE.E.
Ci te_rnatmg L_lrrent . ;-..'l builds up from zero to I,, in the positive direction, and
ircuits. (Contmued.) == a magnetic field is established, linked with the turns

(Continued from page 492 of
the previous issue.)

W HEN learning the elementary laws of
electricity we are shown that the power in
a D.C. circuit is given in watts by the product

Then later we learn

that the same laws apply to an A.C. circuit containing

resistance only (see Part VI, last issue). Now we en-
counter the apparent paradox that when an alternating
current is passed through a coil possessing inductance
only no power whatever is absorbed! At first this
discovery is rather disconcerting, but after a little
consideration the reasons become fairly obvious. - :

In the first place, no heat can be generated where
there is no resistance—this is a fundamental law. And
yet it is equally true that at any instant the power is
actually equal to the product of current and voltage at
that instant in any circuit.
becoming of the energy represented by this power if
it is not being converted into heat?
in the fact that energy is required to build up a magnetic
field and that this energy is all recovered by the circuit
when the field dies away again. We shall now deal
with this point in .some detail because a clear under-
standing of it will enable the reader to follow more easily
the workings of oscillating circuits—one of the main
subjects we are leading up to.

The Effect of Phase Difference on Power.
Although there is no such thing as a perfect choking

coil, that is, one without any resistance whatever, this .

condition can be fairly closely approached in practice.
As before, we shall assume that we have a coil whose
inductance is L henrys and whose resistance is zero.
It was shown that for such a coil the sine waves of
voltage and current are exactly go°® out of phase (or
in quadrature), the current lagging behind the applied
voltage. The current and voltage curves are shown
in their correct relative positions in Fig. 1.

Suppose that the maximum value reached by the
current every half cycle is I,, amperes. Over the first
quarter cycle from O to:P.in the diagram the current

A 41 :

The question is: What is -

The answer lies -

of the coil. It wili be seen that during this first quarter
cycle the current and voltage are both positive and
therefore that energy is being put into the circuit.
This is absorbed by the growing magnetic field, and
when the current has reached the maximum value I,
the stored energy will be 3LI* joules or watt-seconds
(see Part V). Now during the next quarter cycle, from
P to Q in the diagram, the current falls again to zero,
the field collapses and the whole of the stored energy
is given back to the circuit. Note that during this
second quarter cycle the voltage is negative whilst the
current is still positive although falling, showing that
power is being given out by the circuit. As there is
no resistance present the whole of this energy is returned
to the source of supply.

Now consider the third quarter cycle, from Q to S

in Fig. 1. During this time the current is building up
again, but in the reverse direction, and energy is once
APPLIED

t+ . . . VOLTAGE

——»TIME

-

Fig. 1.—For a coil possessing inductance and no resistance the
" current and voltage waves are 90° out of phase. The average
power consumed by such a coil is zero.

more being expended in establishing the magnetic field.
The current and voltage are now both negative and
their product is therefore positive, proving that power
is going into the circuit. Over the last quarter cycle
from S to T we have the return of the energy as before.

To sum up, then, it appears that when we drive an
alternating current .through' a circuit possessing in-
ductance only, we put a certain amount of energy inte

N
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" Wireless Theory Simplified.— -

the field and then withdraw- the whole of it once ‘every
half cycle, no portion of it being lost as heat. Thus
the average power taken by a pure inductance in an
In any circuit where the current
and voltage are exactly a quarter of a cycle out of step
the conditions are the same, and the average power is
It will be seen later that a condenser in an A.C.
circuit behaves in the same way.

We have already likened inductance to the inertia
or mass possessed by a heavy body, and we can now
extend the analogy a little farther to explain the prin-

~ciple of the total return of energy as exhibited by a

pure inductance. When a body is set in motion energy
is imparted to it and stored as kinetic energy® (energy
of motion), and when the body is brought to rest again
the whole of this energy is withdrawn.

. R L 3 R L 1

r“—EI ,J E EQ

) . .
(b)

{a)

Fig. 2.—A coil possessing both inductance and resistance is
~ equivalent to a pure resistance in series with a pure inductance,

" As an example, consider the reciprocating piston of
a steam engine. Assume that the steam has been cut
off but that the engine is still running, driven by the
momentum of the flywheel. At the beginning of a
stroke the piston is accelerated, energy being imparted
to it from the flywheel through the medium of the
crankpin, connecting rod, etc. At about the middle of
the stroke the piston reaches its maximum velocity, and
beyond this begins to slow down again. Now if there
were no friction between the piston and the cylinder
walls (equivalent to no resistance in our electric circuit)
the piston would tend to move forward, due to’ its own
momentum. without loss of velocity. But it is con-
strained to slow down again by the crank, and in so
doing it exerts a forward pull on the crankpin, so
restoring the energy to the flywheel. Thus if the engine
were quite frictionless it would go on running indefinitely
without steam, the energy given to the piston over the
first half of each stroke being recovered during the
The same thing is happening in

sponds to one revolution of the engine crank so that
one stroke of the piston represents one half cycle.

. Energy is given to the circuit and then totally withdrawn

again once every half cycle.

Coil with Resistance and Inductance,

So far, we have considered circuits where either
resistance or inductance existed alone.
tice an inductive coil is wound with wire which neces-
sarily possesses resistance, and in the majority of cases
the effects of this resistance are not negligible compared

'If tho mass of a body is M and its Vvelocity V the kinetic
energy is $MV? Compare this with JLI* for magnetic energy.

. Wireless W 2
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- with ‘the effects of the inductance.' So now we mu

In actual prac-

»
L

-
~

4 -

= ) AN >
-~ NOVEMBER-6th, 1929.

consider the behaviour of an inductive coil possessin,
both resistance R ohms and inductance L henrys, an
in so doing we shall ‘make full use of our previo
discoveries, :

When an alternating current is passed through suc
a coil its passage is"impeded by the combined effec
of the resistance and the reactance. It is the sam
current which simultaneously generates heat in thE
resistance and produces the magnetic field linked wit

the turns of the coil. Therefore a coil having resistance"

R and inductance L, as shown at (a) in Fig. 2, will
behave in exactly the same way as a circuit consistin
of a pure resistance R connected in series with a purg
inductance of L henrys, as shown at () in the figure.

Let I amperes be the R.M.S. value of a current drivit
through the equivalent circuit (b) of Fig. 2, the fr
quency being f cycles per second. We shall set out
to find in terms of R and L what voltage E will b
required to drive this current through the circuit, an
the easiest way to do this is to determine separate]
the voltages E, and E, necessary to overcome the
resistance R and the reactance X respectively of th
circuit, finally adding them togethex in the prop
manner,

Applying Ohm’s Law to the pure resistance R, we se|
that the necessary voltage for this part is E, = IR, wh
E, and I are in phase. The voltage E, required t
drive the current against the back E.M.F. due to th
effects of the inductance will be E,=1IX volts, wher
X =2=fL ohms (see Part VI, previous issue), and. her
the current lags behind E,
by exactly 9o°, i.e., the
voltage E, leads the cur-
rent by Qo°. ) ‘ . i

It follows, then,  that
since E, is in phase with
the current and E, is go° '
out of phase, E; and E, :
will themselves be. a |
quarter of a cycle out of | - /
step and can therefore be
represented by two vectors
OE, and OE, mutually at
right-angles, the current
vector being parallel to
OE,, as shown in Fig. 3:
The total voltage E re-
quired by the complete
circuit or by the coil of
Fig. 2 (a) is therefore given
by the length OE and not
by the ordinary arithmetical sum of E, and E,, af
explained in Part IV of this series.  From Fig. }
we have

OE:=0E*+OE,?
whence E=yE*+E,? volts
and substituting in this equation the values found above
for E, and E, we get . |

E=yI’R*>+12X?
=IyR*+X2
volts, where X =2xfL.

ww O

o

~Y

Fig. 3.—Vector diagram of
circuit with inductance and
resistance in series. OE;=
voltage used in overcoming
the resistance. OE,=voltage
used in overcoming the re-
actance. OE=total voltage
required to overcome the
combined effects of resis-
tance and reactance.

~ -
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Wireless Theory Simplifed. -
Modification of Ohm's Law.

The quantity 4 R*+X* is the number by which the
current must be multiplied to give the voltage, or by
which the voltage must be divided to give the current.
It is called the tmpedance of the coil or circuit and is
usually denoted by Z. Since Z is the ratio of voltage
to current it is expressed in ohms, and thus for an
inductive circuit we have the relationship

I—E amperes
=z p , .

where Z = y/R?+ (2xfL)* ohms.

In an A.C. circuit, then, Z takes the place of R in
Ohm’s Law for a D.C. cir-
cuit, The impedance Z is
the total opposition en-
countered by the current,
being due to the combined
effects of resistance and
reactance. To obtain the
impedance we must add
the resistance and the re-
actance together as though
they were two lines of
lengths R and X respec-
tively ai right-angles to
each other. If two lines
ab and bc are drawn )
mutually at right-angles, the length of one being equal
to R and the other being equal to X to some convenient
scale as in Fig. 4, then ac will give the impedance to
the same scale. Such a triangle is called the
tmpedance triangle of the circuit.

Fig. 4.—Impedance triangle
of inductive circuit. R is the
resistance, X the reactance,
and Z the impedance of the
circuit. ¢ is the angle of lag.

Angle of Lag in an Inductive Circuit.

We have found the relationship between the voltage
and current as far as their magnitudes are concerned,
but very often it is necessary to know how far out
of step or out of phase they are. This can be found
quite easily from the diagram of Fig. 3. It will be
noticed that the current lags behind the applied voltage
E by an angle which is less than go®. This was to be
expected because for a pure- resistance there is no

Wireless e '
 World 5 =

angle of lag and for a pure inductance the angle of
lag is 90° and therefore for a combination of both
resistance and reactance the angle of lag must be less
_than 9o° and greater than zero.

OE, IR R

betw .
etween E and I OF iz "7

right-angled triangle the cosine of one of the smaller
angles is the ratio of the side adjacent to that angle

Then cos ¢=— (In a

_ to the length of the side opposite the right-angle.) Thus

in the impedance triangle of Fig. 4 the angle of lag ¢
is the one lying between R and Z as shown.

Numerical Example,

Before discussing the power ‘absorbed by this circuit
a numerical calculation of the relationship between
current and voltage will be helpful.  Suppose, for

example, that we have a low-frequency choke of 20"

henrys inductance and 1,000 ohms resistance under
working conditions connected in the plate circuit of a
valve whose internal resistance (so-called impedance)
is 3,000 ohms. It is desired to find the A.C. com-
ponent of the current through the choke and the voltage
across it when 10 volts (R.M.S. value) at 100 cycles
per second is applied to the grid of the valve, the
amplification factor being 5. This means that a voltage
of 5x10=50 will be generated in the anode circuit.
Neglecting battery resistance, the total resistance of
the anode circuit will be 1,000+ 3,000=4,000 ohms,
and the reactance 2afL =27 X 100 x 20=4,0007 ohms at
T00 cycles,
The impedance of the complete circuit will thus be -
Z = 4/ 4,000" + (4,0007)*
=4,0004/I +n?=13,200 ohms,
E 50

The current=—z--—~13,200

milliamps.
The impedance of the choke alone is
Z.= v/ 1,000° + (4,0007)2=12,600 ohms,
and so the 100 cycle voltage across the coil will be
E=1Z,=0.00379 x 12,600
=47.8 volts.

(To be gontinued.).

Dutch Amateurs.

Through the courtesy of G 6PP we are
able to give below a list of the
licensed amateur stations in Holland
which he had received from the QRA

. TRANSMITTERS’ NOTES.

PAOSV A. O. L. Strijkers, Operator, Air Harbour
Waalhaven, Rotterdam.

PAOTW Th. J. \\’)lmmk Groningen.

PAOVP L.L. van Praag, Tamarindestraat 84, The

Hague.
PAOWIM \;;. H. Nowee, Eschdoornstraat 77, The
ague.

Manager of the N.V.LR. :—

Let ¢ denote the angle_

=0.00379 - amp. o 3.79

14
PAOWJ J. F. W. Jordans, Galileistraat 171, The

PAOAA Rescrved for the N.V.L.R.

PAOAB Rescrved for the N.V.L.R.

PAOAC Rescrved for the N.V.L.R.

PAOAF Dr. K. Beintema, Petrus Hendrikszstraat
194, Groningen.

PAOBG A.]J.vanGilse, Obrechtstraat 212, The Hague.

PAOBP P. L. H. Beek, Gasthuisstraat 14, Venlo.

PAOBZ F. Brouwer, Becklaan 216, The Hague.

PAOCA Ir. W. H. Moorrees, Crispijnsche weg 176,
Dordrecht.

PAOCO C. C. Verbeek, Noordwijk Radio, Noordwij-
kerhout.

PAODA A. N. Dekker, v. Ewijksluis.

PAODM ]. A Ho"esteeger, van QOosterzeestraat 81b»

Rotterdam.
PAODW B. I\TTHC Pothast, Eemnesserweg 23, Laren

PAOFB J. Adama, Noordestationstraat 47, Groningen.
A 43

PAOFR F. I;%xron Sloet tot Everlo, Emmastraat 49,
ilversu
PAOGA Th. ?‘ van Braak Halscheweg 402, Varsse-

PAOJR ]. G. J. Ros, Spoorstraat 28, Hilversum,

PAOLY W. B. M. Blommaart, Wilhelminastraat 326,
St. Jansteen {Z).

PAOMAR L. Lindeman, Maratakstraat 25, The Hague.

PAOML M. Lecuwin, Philips Radio Factories, Eind-
hoven.

PAONF N. Fonderic, Geestbrugweg 83," Rijswijk
Z

PAONWK ]. van der Wijk, Fahrenheitstraat 370,
The Hague.
PAOPG F. Dubcl, Bronckhorststraat 11, Amster-

dam (7
PAOQQ C. A. Gehrels, Nic. Beetstraat 92, Eindhoven

PAORA Ir. H. Lels, Dordrecht.

"PAORZ C. Jobse, Stokroosstraat §b, Rotterdam.

. ague.
PAOWX A. E. Karsen, Mathenesserweg 121, Rotter-
am.
PAOXH ]. Hagenaar, Eindenhoutstraat 11, Haarlem,

PAOYY H. Pomes, Simonstraat 94, Delft. N
PAOZK W. Keeman, Caen van Necklaan 227, Rijs-
wijk (Z.H.).
QRA’s Wanted.
VQ1DZ.

New Call-Signs and Stations Identified.

G 6HR W. D. Keiller, 21, Newton Way, Cambridge
Road, Edmonton, N. 18. (Change of
address).

$BIG (ex BRS 204). A. E. Groom, 13, William
Street, Luton, Ileds (wﬂlmz to stand by
for any station on 10, 20, 40 or 160 metres
by arrangement, and report ou signals
received).
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The Editor does not hold himself responsible for the opinions of his correspondents.
Oorrespondence should be addressed to the Editor, ** The Wiraless World,’’ Dorsel House, Tador Street, E.C.4, and must bs accompanied by the writer’s name aal adiress.

NON-RADIATING SETS.

Sir,—This letter is inspired by the fact that my attempts
to receive the broadcast lecture given vecently Ly Mr.
‘H. G. Wells were frustrated by the heterodyne howls of neigh-
bours who could not leave their receivers alone.

Some years ago a serious attempt was made to prevent
oscillation by the prohibition of reaction. As everyone knows,
that attempt had to be abandoned owing to the fact that
reaction, either by the swinging coil or by capacity control, or
lisguised as H.IF. transformers with an amplification of unity,
was esseritial to obtain either sensitivity or selectivity. In
other words, none but a receiver capable of passing back energy
to the aerial was worth possessing. The introduction of

-, ‘neutralisad H.F. amplifiers did little to alter the position owing

to the fact that their users for the great part upset the neutralis-
ing condenser settings. sufficiently to pick up carrier waves by
heterodyning.

It seems to the writer that the advent of the screen grid
dalve has sufficiently altered the position to justify legislation
to prohibit the use of receivers capable of energising the aerial
and, it is suggested, that it would prove of considerable interest
to obtain the views of your seaders on this point. ) .

Huddersfield. HENRY W. MOSS. -

EMPIRE BROADCASTING. 0

Sir,—As you point out in your leader of October 23rd, what
2 splendid opportunity exists at the moment for a definite policy
with immediate action in regard to Empire Broadcasting.

In the light of present technical knowlege there is no earthly,
ethereal, or financial reason why arrangements for a twenty-
four-hour Empire service sheuld not be put in hand forthwith,

Your own endeavours, coupled with: those of Mr. Gerald

' ‘Marcuse, were very much appMciated by all your Overseas

readers, as I found out on my tour to the Dominions in connec-
tion with Empire broadcasting.

Now that ihe project of Empire Free Trade is so very much
to the fore, I would like to suggest that a committee be formed,

" sponsored by yourselves, whereby we should be in a position

Lo answer any pertinent questions regarding a greatly extended
broadcasting service within the Empire that may be put forward.

* by responsible authorities.

* It is not necessary to enlarge upon the assistance that would
be given to the cause of Empire Free Trade hy a really efficient
Empire broadcasting service, H. ANTHONY HANKEY.

London, W.6.

e
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" B.B.C. TRANSMISSIONS.

.8ir,~The letter regarding the B.B.C. tranmissions published

“in the October 23rd issue of T'he Wireless World was read by
"request at an open mieeting of the Edinburgh and District Radio
‘Society on Wednesday evening.

The observations of Mr. McCormack received so cordial an
endorsement from every member present that I was asked to
convey their appreciation to him through the medium of your
valued periodical. -

" land-line.

" leng narrow island.

He summarised very tersely the points submitted by qur
council to the B.B.C. secretary last winter. I crave your pernfis-
sion to add the following comments. i

The members of our society, about 100 in all, rank the ‘* wike-
less link " transmissions as worse than tenth-rate—so bad :in
fact that they defy classification.

In the sweet by and by we are promised a Scottish regiopal
station. And so there are probably at least two more years of
land-line relays, two more years of continued depression for qut
excellent receiving sets.

In conclusion I submit the following questions :

. 1. Cannot the B.B.C. or the Post Office, or both, set abqut
immediately improving, by extension er otherwise, their land-
line service?

2. Will these land-line relays go on as merrily, even affer
the regional station is erected and in operation?

3. Or will the B.B.C. install, along with the mechanical apd
electrical apparatus of the new station, a resident body of
artistes, musical and otherwise, equal to the best that TLondpn
can provide? W. ANDERSON

(Chairman of Edinburgh and District Radio Society){

Edinburgh, .

Sir,—I have read with very great interest the letter in the
curvent issue of 7'4e Wireless World by Mr. K. McCormadk,
of Newcastle-on-Tyne, on the subject of B.B.C. transmissions.
He stresses the very important fact, which is not, I think,
generally recognised, that to obtain a perfect transmission the
microphone must be near the {ransmitter.

I quile agree with his point that Daventry is a second-rdte
transmission, and remember five years ago the night on whigh
5XX transmitted from Daventry for the first time, being dc
lighted with the increased signal strength but disappointed with
the quality, which I did not think so good as previously received
from Chelmsford, due, as I thought at the time, to the longer
Long relays, though clear and distinct, are indeed
of very poor quality, and it does not need the transmission of
music to prove this, as it is apparent in the transmission of
the speaking voice, and I could not help thinking as I listened
to Mr. Shaw’s broadcast 10 days ago from Plymouth, how much
more real his voice would have sounded had he been broadcastigg
from 2LO.

Unfortunately, there seems to be no remedy for this state of
affairs, which is due to the fact that 75 per cent. of transmissions
emanate from London, which city could hardly be in a worse
position from a wireless point of view, being at one end of a
E. P. HARDING.
Beverley.

SPARE APPARATUS.

It is regretted that by an oversight we omitted "to' includle
the address with the letter which was published appealing. for
spare wireless gear for the Society of Big Brothers in the East -
End. The address of the headquarters is St. Jude’s Hall, .
Jude’s Church, Old Bethnal Green Road, E.2. ’

Many readers have written asking for the address and offerijg .
to forward apparatus, and we have arranged to put them fin
touch with the Society,

i1

A 44



'

.S —

mm%\w/gxwu%m\\@uw&w@%umwmmﬂ% ]

I
‘n.x mu /Q Al

Sz — =

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

The Service is subject to the rules of the Department, which are printed below ;
in the interest of readers themselves,

maust be strictly enforced,

these
A seleclion of

queries of general interest is dealt with below, in some cases at greater length than
would be possible in a letter.

An Expensive Failure.

Can you tell me why the output valve of
my . ... .. receiver does not last
more than a few weeks? Valve after
valve has been returned to my dealer,
who tells me that the manvfacturers
advise him that emission has failed,
due to averrunning. An H.T. accu-

maulator with a voltage slightly beluvw -

the maximum recommended pressure
of the valve is used, so there con be
no question of my Innmg exceeded
the manufacturers’ limit.” To assist
you in making u diagnosis it showld
perhaps he said that the set worked
very well for about six months after
it was purchased, but quality has
Leen distinctly poor since the output
valve trouble manifested itsell. The
fault does not lie in the batteries,
as all voltages (H.T., L.T., and grid
biag) have been checked 111M a volt-
meter, P.W.
Tke set you are using mcludes resist-
ance coupling in each of its L.F, stages,
and we are fairly confident that the
trouble will be traced to a disconnection
in the grid circuit of the output valvej

e —

RULES.

(1.) Only one question (which must deal with
a single specific point) can be answered. ILelters
must he concisely worded and hcaded ** Infor-
mation Department.””

(2.) Queries must be written on one side of
the aper, und diagrams drawn on a separate
gheel. 4 self-uddressed stamped envelope must
be enclosed for postal reply.

(3.) Designs or circuit diagrams for complele
recexvers cannot he given : under present-day
conditions justice cannot ‘be dome w_questions
of this lind in the course of a lelter.

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

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

(6.) Queries arising from the construction or
geralwn of receivers must be confined to con-

u('honal sels described in ‘‘ The Wireless
World ™ or to standard manufacturers’ receivers.

Readers  desiving  information on  matters
beyond (he scope of the Information Deparl-
ment are invited to submal suggestions regarding
aubjects lo be lrealed in fulure articles or
paragraphs,

A 45

this would prevent the necessary negative

‘bias from reaching its grid, and conse-

quently anode current would be exces-
sive, and the valve would quickly lose its
emission.

It should be an eusy matter to test
through the civcuit with a pair of phones
and a dry battery, and we think that in
all probability it will be found that the
grid leak itself is at fault; it should be
replaced by a new one.

00900

Portable Sets with Aerials.

At different times 1 have tried several
commercial portables connected to an
outgide aerial in the manner provided
by the 1nanu/arlure1s, and notice in
every case that, uced in this way, the
sets uare far /rmn. selective. Is there
any way of eovercoming this disad-
vantuge ? J. W. D.

Most portable receivers include either

one or more stages of ‘‘ aperiodic’’ H.F.

amplification, which does not in itself

contribute anything to their overall selec-
tivity ; it must not be forgotten that they

are prinarily designed for use with a

frame, and it is hardly fuir to expect

them not to suffer from interference
troubles when an outside aerial is added.

0000

Modernising the * Everyman Four.”

Would it be possible to use the coils as
apeciﬁ,ed for the ¢ 1930 Krveryman
Four” in the original set? ] refer
particularly to the long-wave wind-
ings; it would be an advantage to
have H.F. magnification on this band.

L. F. P

The long-wave transformer described
is unsuitable for use with a neutralised
triode H.F. amplifier, and even if it were
modified by adding a neutralising wind-
ing, we do not think that asatisfactory
results would be attained unless fairly
sweeping modifications were introduced;
it is not particularly easy to devise a set

with a really efficient neutralised H.F.

stag? combined with waveband switching,

525

Raw A.C. for Filament Heating.

I believe that it is quite common practice
nowadays to use ordinary battery
valves with their filaments connected
directly across the low-voltage wind-
ing of a suitable transformer in the
output position of an **all 4.C." re-
ceiver. Has this plan proved itself
as being entirely. sutisfactory in prac-
tice? If so, I am thinking of incor-
porating it in my new set. R. P. S.

It may be stated definitely that a large
number—perhaps the majority—of com-
mercial A.C. sets include this arrange-
ment, which, incidentally, has also been
used in Wireless World sets. You need
have no hesitation in adopting it.

0000

An Inexpensive Eliminator.

Will you pleuse criticise my circuit dia-
gram of an A.C. eliminator for the
S.G. Regional receiver? [ am going
to use a Westinghouse H.T'.3 metul
rectifier, and, as you will see, have
followed the general idea of the
makers’ recommended circuit, but
have made provision foi only one main
output und a critically controlled
voltage for the screening grid of the
H.F. valve.

With a suitable mains transformer,
an eliminator on these lines is stated
to have a voltuge output of 120 at
20 milliamps. I assume that this will
be sufficient for the 8.G. Ilegional
receiver? 8. C.

As the set in question is mhereutly
free from interuction troubles, there 1s
no reason why your proposed circuit
arrangement (which is reproduced in

Fig. 1) should not be entirely satisfactory,

and the output from it should be qmto

sufficient for average requirements.:

FUSE

m .

SMOOTHING
CHOKE

RECTIFIER

10 000
i -
>
3
S

300000

Pig. 1.—A simple eliminator circuit using
a Westinghouse metal rectifier.

We' would point out that, although
your diagram is correct in essentials, the
relative values of the resistances of the
potentiometer for controlling screening
grid supply are incorrect ; you show buth
the fixed and variable elements as having
a resistance of 30,000 ohms. With this
combination it is impossible to obtain a
supply voltage of more than G0 volts;
this will be reduced if the circuit happens
to consume an appreciable current. We
suggest that the fixed resistance should
be reduced to 10,000 ohms, and have
shown this alteration on the diagram.

e e




., mica dielectric is all to the good. - -

- HLF. By-pass Condensers. )

2. i» noticed that by-pass condengers of
- 0.1 mfd are generally used in asso-
ciation with decoupling resistance in

the H.F. circuits of receivers de-
scribed in your journal. 1 take it

. _that a somewchat lower capacity would
- be effective in a set designed only for
the medium broadcast band,; 1 have

a number of 0.01 mica conden&era

Y would these he suitable? A. F. E. |
'Yes. It is necessary that by-pass con-
densers in these circuits should have a
. negligibly low reactance over the band
of frequencies covered by the receiver;
in the case of a set with a maximum
wavelength of, say, 600 metres this con-
dition would be amply fulfilled by a
condenser having a capacity of 0.01 mid.
The fact that your components have.a

3
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were operated with optimum aerial
coupling (from the point of view of signal
strength), there should be very little
““spreading "’ at a distance of twenty
miles with a receiver of this type, and an
tendency in this direction could be sti
further restricted by slightly loosening
the coupling between open and closed

circuits.
000 [+]

A +1930 Everyman” Addition,
Will you please yive me a diagram show-
tng how a pick-up may. be inserted in
the detector grid circuit of the 1930
Bveryman Four? [ take it that this
ia the best position for the insertion
of this additional piece of aplz)zmiz/fus

When the pick-up is placed in the
detector grid circuit, it will be followed
by three amphfymg stages, and conse-

DET,
i)
) L
! =Cs
X #C
& °
=
CL
SWITCH 3 G.B~
’
PIOK-UP
2% S
- .
&L
h M -

JACK

2 th‘;jvtl

Fig. 2.—Alternative methods of connecting a pick-up to the 1930 Everyman Four. It
*, may be inserted in (n) the detector grid circuit, or (b) the first L.F. amplifier
Rt grid circuit.
Iy In Anticipation of Trouble. quently the question of whether this is

* §

I am about to build a new receiver, and
am attracted by the design of e
! Wireless World Kit  Set.” My
problem is this: I live about twenty
miles from the proposed Moorside
. Edge regional station, and am not
gure whether the receirer will be
sufficiently selective when the new
twin ‘transmitter starts operations.
Will you give me your advice on this
matter? T. B. A.
You can rest assured that the **Kit
Bet ”’ will be sufficiently selective for use
in your locality, even if radiation from
the new twin station is greater than that
‘fron  Brookmans Park Even if the set

the best position for it depends on the
sensitivity (or average voltage output) of
the " pick-up itself. In any case, this
arrangement should work quite well, as
the present post-detection volume control
will be operative.
- A suitable method of connection  is
shown in Fig. 2 (a) ; this offers the advan-
tage that bias is automatically changed
to suit amplifying or detecting conditions
by operation of the switch.

It is possible to devise an even simpler
form of connection by inserting the pick-

up in the existing grid return lead (the.

lead between the Jow-potential end of the

tuned circuit and the bias battery)*and .

w
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connecting a short-circuiting switch acrot
it. Bias would, of course, be adjuste
by operation of the potentiometer, an
the H.F. valve would be turned off b

- means of its rheostat.

We would refer you to our reply b
“T C. A ”” in this issue.

coc o0

Alternative Pick-up Connection.
Will you please show me how a pick-
may be connected in the grid circ;?t]
of the first L.F. valve of the 1930
Everyman Four, preferably by means
of a plug and juck? 1f possible, I
should like to use the present volume
control resistance K, for regulating
intensity when the plck “Up 18 1N usg.
T. C. A.
Provided your pick-up is moderately
sensitive (see our reply to “ E. P. M.”)
there should be no difficulty in connecting
the pick-up in the mannér you desire, arlq,
it will be possible to use the present grid
input potentiometer as a volume contrpl
for both radio and gramophone reprodug-
tion.
in

Suitable
Fig. 2 (b).

In the interests of economy it will l)e
necessary to make some provision fpr
breaking the filament circuits of H.F. and
detector valves; this .can be done by
means of a pair of extra contacts on the
jack, or by an extra single-pole switdh,
as you prefer.

connections are shown

'FOREIGN BROADCAST GUIDE.
HUIZEN

‘(Holland).
Geographical position:  52° 18° 00" N.I
512" 60" E.
Approxxmate air line from London: 235
ml €S,
Wavelength: 1,875 m. Frequency: 160 k. |
Power: 6.5 kw.
Time : Amsterdarn (20 minutes in advance!

- ot GMT).

" -Standard Daily Transmissions.

‘G.M.T. 10.10 sacred service ; 11.40 con-f
cert ; 13.40 schools ; 16.40. 18.10 and!

20.00 musical entertainments.

Male announcer. Call : Hier Huizen, with
wmitials ot society presenting radio pro-
gramme. Announcements are made ir|
the Dutch language only.

Time signals (Westminster chimes) ar¢
given almost hourly throughout the day,

Programmes are transmitted by N C.R.V,
(Netherlands Chnstlan Broadcasting
Company); K.RO. (Catholic Broad-
casting Company) V.P.R.O. (Protes.
tant Freethinkers' Radio Assoctation),
these initials being associated with the
call (q.v.).

o
v

Under the heading ‘ Foreign quhad-
cast Guide,”” we are arranging to publish

- series of panels in this form, giving de-

tails reg'ndmg foreign broadcast trans-
missions, .

A 46
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' BRITISH MADE
POWER POTENTIOMETER

B
a / i

You can rely on British Products—you can rely
on them still more when they are Varley.

Look at the prices of these new Varley Power
Potentiometers—the most expensive is only 11/6
complete—and think what you had to pay for
imported Power Potentiometers last year.

Look, too, at their outstanding advantages. The
resistance—wire-wound on the famous Varley Bi-
duplex principle—is detachable, and you can buy
a spare one for 3/6—4[6. An ingenious device
ensures accurate contact over the whole range.
Special provision is made for heat dissipation.

Enormous interest has already been shown in
these Varley Power Potentiometers, and we con-
fidently anticipate that they will be among the
most popular components of the year.

PRICES :
10 ohms .. aq aa ao . 11/6
400 ohms and 1,000 ohms .. 9/6
1,500 ohms, 2,500 ohms, 5,009
ohms and 10,000 ohms a0 - 1 O/ -
25,000 ohms, 30,000 ohms and
b 50,000 ohms .. .. .. .. 10/6

A corner of the
Coil « winding
Shop, in whick
over 300 girls
are  employed.

Advertisement of Oliver Pell Control Lid, Kingsway House, 103 Kingsway, London, W.C2 Telephore :  Holborn 530"
Aq47  Advertisements for ** The Wireless World '’ are only accepted fromm firms we believe to be thoroughly reliable.



The proof of our claim is
in your hearing. Call at
any radio dealer's or at
our showrooms and ask
for a Comparative
Demonstration.

An interesting and informative book
on sound reproduction will be sent
you free o1 request.
Wiite to :
CELESTION LTD,, DEPT. C
KINGSTON-ON-THAMES
London Showrooms
108, Victoria 8t., S.W.1
Tel. : Victoria 3958

Loewe Radio Resistances never vary. They eliminate crackling
noiscs and * false fading."” Current up to 1o watt carried without
appreciable heating or change of resistance value. Elements
independent of applied voltage. Perfectly homogeneous, Values
available from 10,000 ohtus to ro megohms. Comnplete 1 /6
length approx. rj“. Retail price

Loewe Radio Condlensers safeguard against losses. Dielectric
values 20,000 megohms. Tested under potential of 400 volts
A.C. Values availabl: from ‘cooz M.F. to ‘005 M.F. 1/3
Retail price, '000z to "oor M.F.....................

002 $0 005 M.F. ... ... ... ivinnnra 1/6

Complete length approx, 13”.

THE LOEWE RADIO COMPANY, LTD,,
.4, Fountayne Road, Tottenham, London, N.15.
’Phone : Tottenham 3911/2.

“Ghe Very Soul of Music
LOUD-SPEAKERS

FOR YOUR
RADIO SET

CUT OUT YOUR

No. C.P.15

H.T. BATTERY TROUBLES

\VHY submlt to the uncertainties of constantly exhausting H.T.
l Batteries, which produce crackling and loss of volume in your
| set? Replace with ‘the * GOLTONE™ H.T. Battery Unit aml
operate efficiently and economically from your lighting mains.

MODEL fC.P.”" Ailternating Current Type. Qutput 12 milliamps. Voltage
Tappings (—Negative, Screened Girid, 80 volts and Power. Suitable
for “ COSSOR" and similar sets utilising Screened Grid Valves,

Direct Current Models from £1 1s. 0d.

Lor complele range of A.C and D.C.
Models see Radio Catalogue, R.121,
sent on request.

Price £3 18s. 6d.

1866-1930
| Sixty-foar years
of success—

A few of the many well-known
Prott:’uch regularly  odvertieed
n -

CHRISTIAN HERALD—
BIRD'S CUSTARD .
BOVRIL

BORWICK'S BAKING POWDER
CADBURY'S CHOCOLATES
CRANE'S PIANOS

FRY'S COCOA -

HOVIS BREAD

HODGSON'S CARPETS
INGERSOLL WATCEE3

JOOHN NOBLE, LTD.

X0
PERSIL and other Soaps
PHOSFERINE
QUAKER OATS
SAMUEL'S JEWELLERY
WOLSEY UNDERWEAR

&c., Be.

6, Tudor Street

T

CHRISTIAN HERALD

is read by more than

A MILLION READERS

HE “CHRISTIAN
HERALD" is read every
week in more than 250,000

homes, representing more or -

less a million readers, and
for years many well-known

. Advertisers have proved from

CHRISTIAN

-

“keyed "’ announcements its
value as an Advertising
Medium. Thus it pays to
advertise in the ‘CHRIS.
TIAN HERALD.”

Specimen Copy and Rate Card om .

application lo Advertising Manager

HERALD

~ =~ London, EC4 -

Mention of ** The Wireless World," when writing to advertisers, will ensure prompt attention. A 48
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CUT OUT
INTERFERENCE [

SPECIALLY TESTED AND RECOMMENDED.
READY RADIO UNIT . 20/-
TUNEWELL UNIT. . . 10/6
HARLIE UNIT . . . . 12/6
G.E.C. UNIT . . . 18/6

INCLUDE ONE
IN YOUR SET

FREE, OUR LATEST CATALOGUE
(BY POST 6d.)

DETAILS OF OUR EASY PAYMENTS
ON REQUEST. MODERATE TERMS.

WILL DAY LTD:
19, LISLE STREET,
w.C.2.

‘PHONE . REGENT 0921-22.

HE new Universal (No. g7b) and the
new Power Model (No. 98), fitted with 9}*and 12” cones
respectively, will take every unit at present on the
market, including the new Amplion BA2. They will take
yours. In each case the cradle is of aluminium, cone ot
thelatest Vellume type, and the beautifully polished octa-
‘gonal front gives the speaker a really finished appearance.
Thisisentirely in keeping with the magnificent reproduction
afforded. We shall be plcased to send a fully descriptive
leaflet on receipt of a post card.
97b Alumini Cradle, E lled and Polished, filted with
Vellume Cone and Octagonal Front, back leg and 1 5 -
bracket also included og o0 qo a0
98 Stmilar in every respect to the above, Universal Fitting, elc.,

with 13" Vellume Cone and Octagonal Front, back
. leg and bracket included .. g“ .. 00 18/6

FREDK.
SQUIRE

24, Leswin Road, Stoke Newington, N.16.

- P, & T.

————

REVELATION IN 4 POL UNITS

This new Super Power balanced arma-
ature Unit has the quality and
tone of the best moving-coil
loud-speaker.

— Ask your dealer —
TELEPHONE BERLINER (LONDON) LTD.

COLINDALE AVENUE, HENDON, LONDON, N.,W.9. —I

Iy

A WORD TO THE SERIOUS '
AMATEUR—

it you take your wireless
seriously you will thank
us for telling you about
PARMEKO wireless mains
apparatus. PARMEKO |
> components—transformers,
chokes and eliminators— {
are technically correct. They are used by some of
the largest Radio-Gramophone and Talking-Picture
Companies, for whom only the best is good enough.
Though our range of models is extremely wide, we make a
speciality of apparatus to your own specification. This is a great
boon to the experimenter, who need no longer be content with
the nearest. Send us your specification and we will quote by {
return.
: Write for price list of Wireless Mains Apparatus. A

PARTRIDGE & MEE Ltd.,

26, DOVER STREET. 74, New Oxford Street.

LEICESTER. LONDON, W.CI1.

IAAAAAA N P 2 ’~ '.J‘

Aq49  Advertisements for ‘* The Wireless World > are only accepied. from firms we believe to be ‘thoroughlyvreliable.
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OFF WITH THE OLD

AND
ON WITH THE NEW

THE SOVEREIGN CONE KIT.

Price 3/= complete.

Why keep to the old ideas? \hy spend
moncy on unnecessary cradles? Here is the
New Sovereign Cone Kit which does not need
a cone cradle, Kit comprises a specially
(Faer conc paper, a patent spider support
a solid ebonite link, complete in an
attractxvc cnvelope with full constructional
details. Can be made in } hour and used
with any cone unit to give perfcct natural
reproduction.

M RUBBER
MOVlNG COIL LOUD SPEAKERS

12"% 12" .. 1/- each.

18"x 18" .. 2/3 each post paid.
PURE RUBBER SHEET.

12’x12” .. 1/8 each.

18"x18” .. 3/9 each post paid.

Ebonite Panels cut to any size to fit your
cabinet—Polished, Matt, or Red Marbled. |
Wholesale prices on applit
r Obtainable f local Dealer,all CURRY'S

BRITAN,;\JIA RUBBER & KAMPTULICON Co., Ltd. fo House (200 branches) o

Radio House (200 branches) or from the
Newgate Street, London, E.C.1 ¢ R, IRELESS Co., Dept. W.W., 6-8, Rosebery Avenue, E.C.1. ‘

W"IQTBIIC

i:l‘

—— —

oy

.

ov’
[

The

Wireless

wéite World
DIARY .5

1930

3 Full of Useful Information

: for all enthusiastic wireless amateurs, and
Sixth Year of with ample space for memoranda and
Publication! i notes concerning individual sets and other

The convenient size : radio matters.

and informative : Ghartes Lens 8

character of ‘¢ The 3 “TheWs “i“’ World: PRINCIPAL CONTENTS:

Wireless World?” .,__'___f__( [oIos rans j Summary of Regulations Relating to  Broadcasting and Commercial Stations

Diary have made it
deservedly popular.

PRICES
Cloth Board, 1/~ net. By

Amateur Transmitter and Receiving
Licences. Conversion Tables, English
measures to metric and vice versa. Deci-
mal and metrical equivalents of fractions

of thc World. Nationality Prefixes
used by Amatcurs, Morse (ode. Symbols
‘used in Wireless Diagrams. Typical
Wireless Receiver and Eliminators :—

It contains many ev(;?; l{)lockgls Leng:lecl;l Caa:e& of an inch. Broadcasting Stations of Fourteen Different (,)rcuxts with Dia-
season ticket wl;ndow 2/6 Europe with their Call-signs and  grams. Valve Data, giving the charac-
useful facts and net. By post 27 b Wavelengths.  Principal Short-Wave teristic features of standard valves.
. . V7o
figures to which

keen wireless users
‘constantly refer.

WoW. 75,

Published jointly by

From All B_ooksellers and Stationers

“ THE WIRELESS WORLD,” LONDON, E.C4, and CHARLES LETTS & CO.

90/~
B Finished Oak or Mahogany.
S Conplet with 10" baseboa. .

MASTER
CABINET

for the
ORGOLA

panels 21" x 7" or 18"x 7”.

CARRINGTON Mmfg, Co., Ltd.

Gamco Wks., S8anderstead Rd., S.Graydon.

Delephone : Croydon 0623,

OSRAM MUSIC MAGNET
and for all other Recelvers with

Space for 127 cone, battcries, etc:’

e S e o B g,
Mentlion of ' The Wircless World,” when wriling to advertisers, will ensure prompt attention.

SUPPLIED IN SIX FINISHES

Semi-Polished Black

Semi-Polished Mahogany,
Highily Polished Blaok
Matt

Highly Polished Mahogany
Cube Surface
Obtainable from most wreless dealers,

Advertisement of H, B. Polter & Co., Lid., Station Bulldings, ROCHDALR.

A50
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WHY BE TIED TO
ONE ROOM?

Don’t limit the use
of your sct to the
room in which it is
installed. You can
easily run a twin <
wire to thekitchen,
drawing - room,

Tha choice
of critics

BULGIN.

o

your loud-speaker
De Luxe
fixed to the wall, skirting
ALL FINISHES.
room fittings.
¢ 9/11, Cursitor St., Chancery Lane, London, E.C.4.
Telephone: Holborn 1072 & 2072.
7o
Resistances
and do away with all yucsswork The
Truvolts are air-cooled and give a positive

dining-room or bed-
where required.
board, or mantelplece In
Send 2d. Stamp for or.n' 56-page 1930 Catalogue.
Truvolt wire-wound potentiometers sim-
fesistance element is a nickel alloy wire,
and lasting service. All Truvolts are rated

room and plug in
BULGIN
mice 3O Ea i, sy oo, §
various finishes to match
A.F.BULGIN & Co.,
TRUVOLT
plify the construction of iminators
here is no iron to rust or llnC to omdlse
at 25 watts,

REDUCED PRICES.

Type T.5. 500 ohms. 224 m.a. 8/8 each
. TJ0 1,000 i58 , 8/6 .,
» T.20 2,000 ,, 12, 86 .
T.25 2500 ,, 100 .. 86 .,

T.30 3,000 9 , 86 ,
T.50 5,000 .. n.,. 88 .

3 T 3

T.75 7500 ., 58 . 886 ,

» T.100 10,000 50 ., 86 .
» T.200 20,000 ,, 25, 886
o T.250 25,000 ,,. 32, @88.,
. T.500 50,000 ., 225, 66

1930 Radio

Write for our new 68-pa
Guide, 6d. Post iree.

THE ROTHERMEL CORPORATION LTD.,

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

251 Advcrtisements for ** The Wireless World *’
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NOW THAT
BROOKMANS PARK
is WORKING

. foreign stations and 5GB are difficult for
many people to obtain. A shorter aerial may be
helpful in some cases, but in all cases 2 TROLITAX
Panel will be an aid to clearer reception.

The difference between TROLITAX and the old
style of panel is as great as the difference in
power of Brookmans Park and the Oxford Sf.
transmitter. There is a handsome finish of
TROLITAX to match any set or cabinet. Coasult
your dealer.

qrROLITAX 2

F. A. HUGHES & COMPANY. LIMITED

204/6, Great Portland Street, London, W.1.
*Phone : Museum 8630 (4 lines)

Distribulors for Northern England, Scotland and North Wales :
(Shefficld &
22, St. Mary's Parsonagz Man. hester.

H. C. Rawson
n), Lid., 100, London Road, .Slwﬂield *Phone : Sheffield 26006.
'Phone :

Manchester City 3329.
. —

40138 (TR |

HYDRA

FOR ORGOLA

The Bakelite-cased HYDRA
non-inductively wound will
prove the most satisfactory
condenser in the Orgela circuit,
because it is non-inductively
wound; other

makes are
inductively
wound.
PRICES :
25mfd. - -~ 1/9
‘5mfd. - - 1/10
1mfd. - - 2/«

2mfd. - - 2/9

LOUIS IIOLZMAN 37, Newman Street, London, W.1
TELEPIIONE - MUSEUM 2641

are only accepted [rom firms we believe to be thoroughly reliable.
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- secutive, 10% ; 52 consecutive, 15
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NoOvEMBER 6TH, 1929.

MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS ln these
eolumns is :

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

Each parceraph 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 1{1}serhons 5% ; 26 con-
for

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

Advertlsements that arrive too late for a particular
issue will automatically be inserted in the following issue
unless accompanied by instructi to the trary. 1
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 p in payment for adver-
tisements should bemade —o—a5
& SONS Ltd., and crossed .- ~“—— N

otes being

payable to ILIFFE |

ALL WIRELESS

WORLD COILS
/1930 EVERYMAN FOUR

........ 47/6 set

KIT SET, Coils with S\vxtches . 45/=- sat
NEW KILOMAG. ...... . 45/~ set
RECORD NI ... . ........ . 46/- s2t
FOREIGN LISTENERS 4'B.B.C. .. 30/- sat
5X4 37/6 set

METAL CABINETS ........ 38/6 to 46/6

53 DRUM DIALS with Escutcheous .. 5/6
WAVE TRAP, Litz Wire. . 10/8 tath

B&J. WirelessCo,

| 2, 3, & 4, Athelstane Mews, ]

Stroud Green Road, N.4.
Archway 10695

CORRECTION

ISCO'M SESSIONS and Co.,

A regrettable error occurred in Messrs. Radio Instruments
advertisement in the ** Wireless World” ot October
23rd in which the quotation app **the
of sxdeband frequencies below 56 cycles

ble if lost in transit
remittances.

All letters relating to advertisements should quote the
number which is printed at the end of each adver

untr:

should not be sent as |

renders low-frejuenc; oscillation asolutely im-
possible.”  This should, of course, tase read “the
absence of resonant fre Juencies below 5) cycles,” ete.
The two points involyed, viz. the **slight emphasis of

and the date of the issue in which it appeared,

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

NUMBERED ADDRESSES.

For the convenience of private advertiscrs, letters may be
addressed to numbers at ** The Wireless World ™ Oftice.
When this is desired, the sum of 6d. to deiray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box o000, cfo * The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. o000, cfo ** The Wireless World,”
Dorset House, Tudor Strect, l.ondon, E.C.4. Readers who
reply to Box No. adverlisements are warned against sending
remillance through the post excepl in regtslend envelopes ;
i all such cases the use of the Deposit System is n:ommemled
and the envelope should be clearly marked * szosu

Department.”’
DeF~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with * The
‘Wireless World,"" both parties are advised of its reccipt.

‘The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they wmust be returned to
sender.  1f a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
ainount to depositor. Carnage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement betwecn 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 charzed ; on
transactions over £10 and under {50, the fee is 2/6; over

50, 5/-. All deposit matters are dealt with at Dorset
ouse, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to lliffe & Sons
Limited.
THE BALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS. '
A Service to our Readers.

We have made an arrangement with the Patentees

whereby readers who wish to dispose of a home-constructed
receiver not licensed under the patents made use of, can
Iiaense the set by means of the Deposit System referred to
above, 0

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

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

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

d frey in the region of 7,00) cycles giving
added brilliance to musical reproduction,’” and *‘the
absence of resonant frequencies below 53 cycles rendering
low-frequency oscillation absolutely impossible,’’ are, of
course, important characteristics of the Hypermu
Transformer,

RADIO INSTRUMENTS LTD., 12, HYDE ST., W.C.1.

SEND
NOw
FOR
OUR

FREE

36
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BOOK

DEMONSTRATE WITH
THIS WONDERFUIL. LOUD SPEAKER
OLYMPIA AND MANCHESTER'S BEST.
BAKER'S SELHURST RADIO

Offices : 89, Sethurst Rd., S. Norwood, S.E.25.
Works : 42, Cherry Orchard Rd., E. Croydon.

“THERE 1S A WHALE OF DIFFERENCV j

APPLEBY"S

THE ORIGINATORS OF RADIO ,Zio:
PART EXCHANGE L

For Modern High-grade Material Only.
CHAPEL ST., LONDON, N.W.1
OPEN TILL 7 P.M. SAT.1 P.M.

|
{

RECEIVERS FOR SALE.

Great Dritain’s Radio
Doctors.—Read advertisement under Miscellnxi(os%%ua

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

auit case |

RECEIVERS for BSule.—Portable 5-valve,
type, couxplete, as new, perfect; £9/1 IG—N
Taylor, §7, Studley Rd.,, Stockwell, London. [032

BURNDEPT 7-valve Superhet, 1926-27, £15; Burn-
dept Ethogrand 5-valve, £15; Burndepb Etho-
phone 1V, £7; J
Scott and Co. o Radiu Engineers, Dunfermline, \
50 5-valye Portable 14 guines Sets for 9 guinens.}

straight from factory to you, 6&uit cuze type
Lvor-ready, H.T battery, English accumulator, Mullmdl
or Cossor valves, royalties paid, set complete in case, |
equal to any 14 guinea set on the merket; satisiaction
guaranteed or money returned.—G. Hodgsou. 563, Wind- .
sor louse, Victoria 8t., Westminster, 8.W.1, (6899 |

1929 Everyman Four Cabinet, with all panel com-‘
ponents fixed, coils, screen, Gambrell neutro-
vernia and various small condensers; also Marconi Ideal ’
6-1, £5; Blue Spot 66K, with chassis, 30/-; near
offers; seen after 6 p.m.—B, 70, Chelverton Rd., 1’ntney.4

(6943

EVLRS.MAN Four, exccllent condition and. built -
with first class vompnncms (Ferranti A.F.5), Ior

sale cheap; also special kada 6-valve set (3H.F. Det.
2L.F.).—~Write Box 3724, c¢jo The Wireless 1] ar[Idoo j
3
ARGAINS.—Marconiphone 8-valve superhet receiver |
with valves, cost £51, accept £26/10; also 200v,

larconi amplifier Ior V2, 35/-.—James
{0320

D.C. all mains memphune eliminator, £4 offers.—
Lewis, 46, Russcll Bt., Reading. 16995
1\/ EGAVOX III, nearly new, complete 'pcrfect |
heard any evening; £12, or offer, é have, 9,
Lyydale Rd., Nunbead, S8.E.15. (6990
ObllAM Music Magnet, assembled and workmg
guperbly, big  accumulators and  batieries,
splendid loud speaker, A.l.5, all new; £10, or ncarcst.
—-Bro I«ranus St. Dum.nu,s l’nory, Southumpton
Rd., N Yrel.: 1lampstead 8317. 3

AMERICAN Camfield, 5-9, complete with valves,

spare valves; £20; no mains reason for sale.— |
16985

Abroad has As.

Billinge, Lightwood, Loungton, Staffs.

PXPERIMENTER Returned {from |
sortment of 5.W, Kit for Sale; 3 sets im cabl-
nets, incinding coils, chokes, Ferranti transfermers,
U‘ublllel’ and Pye condensers, 2 Pentode valves, 3 P.M,,
Feorranti meter in test case, 3 telephoncs, and ‘
nnsoglfaneous gear of valuc; no ]unk £20, or offer.—
Box 3662, c/u The Wireless World, 16982

B ARCONI 5-valve Amplifier Set, complete with
microphone, large loud speaker cone type,
gramophone and wireless attachments, generators,
batteries, leads, etc., all contained in two cases, new
this year, suitable for addressing audicncc through
loud speai&er and for rclaying spceches or musical en-

tertainments; price £100.—Reply BM/SMLI. 6981
DC Llectric Gramophone, comprising B.T.H,

Senior D.C.RK speaker and amplifier, B.T.11.
pick-u amplifier, B.T.H. jick-up and electric motor,
British Brunswick gilded gramophone fittings, and
Senior Panatrope mahogany cabinet, commercially

wired up, never used; cost £75; selling due to change
o! residence; price £35 Box 3720 e;0 The Wireless
World. [0325

.C. Mains 3-valve Receiver, excellent results, new;

£17; demonstrated anywhere near Lomdon.—
Details, BM/ZXEL, London, W.C.1 . (7019
ARGAIN.—Complete et of parts for Silver

Cockaday recviver, singlc control, 4 valves, £6,
cost treble; also Igranic pick-up, 10/-.—Collins, 271,4,,
Wellclose 8q., London, KE.l. {70

1930 Cossor Melody Maker Three, complete \uth
all accessories, including Marconi speaker, set
is only 2 weeks old; must scll, price 12 guineas.—Call
at A Mella, 33, Whitehorse Lane, South Norwood,
lLondon, S.E.25. (7 015
EVPRY\II\N Tour, 2-range, in cabinet, 4v. valves,

lcsa !cllowmg paris: 2 variable condcnsers
L.F. transformer, parts as speci.

Electrically szealed

METAL CABINETS

Complete with Base for 1930 Everyman
Four, New Kilomag Four, and W. W,
Record III. Jacobean Finish.

TERMS ; CASH .
wire oxper  Price 57/6.
SEEET METAL
WORKERS.

RIGBY & WOOLFENDEN,
MILNROW RD., ROCHDALE.

Mention of ** The Wireless World,”” when writing to advertisers, will

and
hcd per!ect order, £4/15.—~Box 3726, c/o The Wire
less World. (7012
4-VALVE Receiver, 3 Coszar 410 P, 2 410 H.F
valves, one 4-volt sccumulator, one loud-speuker
£6, or nearest ofter.—8. B., 45, Tachbrook St., l’xix-'hg'\,
cMICHAEL Screened Grid Three, complete, les:

cabinet and batteries, over 30 stations gunaran-
teedd on lound-speaker; must sell, £10, or nearest.—
Peavson, 1, The Crescent, Anson Est.ate. Manchestet“
| MCMICIIAEL Super Range 4-valve Portable, fittes
ball bearing turntable, perfect order, used 21

| liours; 16 guineas securcs.—E. bbie, Balvonie, Skel
| morlie. (708:
ensure prompt attention. . A52
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Receivers for Sale.—Contd. .
SIMMONDS BROS.—Receivers constructed to your

own or any published design; also rcpairs, re-
onstructions, and modernisations at moderate 1
harges; best materials and workmanshi guaranteed;
lumerous  testimonials; quotations Pree.-—-Adrlress. [
hireland Rd., Smecthwick, {5882
PHILLIPS 3-valve All Electric Receiver, cost £23

month ago, guarantee card not yet filled in; dis- |
osal through sickness; sacrifice, £19/10; appointment | :
tter _only.—McGrath, 9, Hawthorne Av, cmbe[f’tbq;\z.

ear Wigan,

READ und MORRIS, Ltd., the maina o
in 1925 equipped the hospital with mains Bets, |
lill suprcme in all-mains receivers and units,
OW Tension A.C. Eliminators, permanently re.
placing batteries, now only £5/15; electrolytic |
ondensers, 2,000 m.l., as used in above, 13/-; includ- |
ng postage.
BARGAINS.—Second-hand gets, units, metres,
speakers.—Read and Morris, Ltd., 31, Eastcastle
t. (facing back of Warings), Oxford 8t., W. (7054 |

HULLARD Master Three, complete with 2 2-voltl
« accumulators, Ecko D.C. eliminator, 210 volts,
nd valves, loud-spcaker, and earphones, excellent cou-
ition; £6, or near offer.—Write Willett, 39, Lowther
.d., Barpes, S.W.13, {7053

3.S.A. Kone (Western Electric), 7-guinea oxidised
rim model, 65/-; P.M.5x, 4/-; P.M.3A, 4/-; |
ossor Meclody Maker, with valves, £5/10; all guaran.
ed perfect.—4, Brecon Rd., Handsworth, Birming-
m,

ioncers, who

{7049 |

3,
iMATEUR Going_ Abroad Has Following Surplus
for Disposal. —G.E.C. World Wide screcn grid
our, completc with 2 8.625, H.L.610 and FP.625
ves, periect order, £12; Mullard eliminator, with
lve, £3; Marconi A.C.B. power amplifier, less valves,
7; W.W. deposit system

if required.—~Ware,
cacon, Crowborough, Sussex.

The
[7042

SRAM Music Magnet Kit, unopened, £7/10, buy-
ing all electric; large horm, loud speaker, 4-pole,
ica_diaphragm, £1/5:
swell, Croft, Yeicester.

ARCONI 18-guinca Portahle, just delivered; uc
cept 13 guineas, must sell—Mrs. Sigaloff, 62,
reenficld St., Commnercial Rd., E.1. Bis-
spsgate 4593, [7038

A/ IRELESS is a Fascinating Subject, but makes
‘ heavy demands upon the purses of its devotees.
or one who is determined to keep abreast of the
mes, there are always new components to be bought,
wd sets and loud-speakers to be superseded,

c.0d. i desired.—Frederick

[7040

'Phone :

\'T the Same Time, the would-be buyer is often
A deterred from buying because Le knows that
ere will be still one more piece of apparatus left on
$ hands, to add to those already in the junk box.
VE Have Opportunities of Disposing of Semi Ohso-
lete Apparatus to those who are not fortunate

ough to be able to afford the latest type, and will
ke such apparatus or components, providing they
® in saleable condition, in part exc‘mnge for any
w sget, loud-speaker or component required.

LL We Ask is that You should Send Along & List
L of Your Old Apparatus, together with your new
tuirements, or, better still, send the apparatus to
to mspect, when we will make you a fair offer. |
[* You Approve of this You can Send Your Remit-

tance for the Balance, and we will lorward the
‘paratus vequired; if you bave sent your old appara-
i and you do not approve ol gur offer, we will
urn carriage paid. |
'HE Principal of this Firm,

(
who has been a pro-
‘ fessional wircless engineer since 1910, and has
n manager for the Sterling Telephone Co., radio
ert to the General Electric Co., and Chairman of
Technical Committee of the National Association
Radio Manufactorers, will willingly give advice to
‘se who are desirous of purchasing apparatus; we
entirely unbinsed and will recommend the best
~aratus for your particular purpose; you save moncy
having genuine exypert advice,
yON'T Forget We Will Take Your Old Recelver I
or Components in Part Exchange.

TE Will Also Install Sets Anywhere in the British |
Isles: sets modernised; send for estimates. -
:ntific Development Co., 51, Fishergate, Preston. ’
: 1364. [0226

BATTERIES.

D.BE8. Accumulator Hire and-Mainunnnce Service
{5 mile radius).—98, Cherry Orchard Rd., [Oroy-
o 6374

TET 1I.T. Replacements.—Sacs (capped or un
capped), highest grade, No. 1, 10d. per dox; No.
19 per doz.—S8ee below. |
NCS.~Best _quality (wired), No. 1, 84. per (loz.;l
No, 2, 9d. yper doz.; orders valued 6/- carringe
. otherwise 6d. for postuge.—British Bnttery[og-g..

endon Rd., Watford, Herts. 8

INTODE Users.—Write for details of new size sell.
charging wet battery; 20,000 milliamps, 6d. per
illustrated catalogue giving data, post free.—U.
or, 57, Studley Rd., Stockwell, London. [0273
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TALLOY Laminations, clamping plates, and wire of
British Patent No. 295,625. all_kinds for trunsformier making, from The

moving-coil class. Bass notes come through
excellently, while the harmonic range is so
well embraced that high notes retain their
individuality,

proposition, especially as the prices are of a
very attractive nature,
models available for portable sets or for
large cabinet models and radio gramophones.

Chassis Prices:

rY]

Batteries.—Contd.

‘AIET H.T. Batteries.—Parts per dozen, jars, No. 1,

2y, x1% square, 1/3; No. 2, 1/6; zincs, No. 1,
10d.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 3,
1/9; terminals, 8d., 10d.; dozen cells (18 volts), com-
plete with bands and electrolyte, No. 1, 4;1; No. 3,
5/-; post 9d.; high efficiency, long life, scif charging,
upkeep small; send 6d. for sample unit; illustrated
booklet free, carriage free orders 10/-; write for {ree
list wireless bargains; trade supplied.—W. Taylor, 57,
Studley Rd., Stockwell, London. [0039

A STANDUP Wet H.T. Battery will Always Imiprove
Your Reception; its capabilities to fecd your
valves with pure D.C. current over cxceptionally long
periods, combined with its low running costs, appeal to
every lislener; list free.—Scottish Batteries, Braeside,
Uphall Station. [6852

E Guarantee the Best Accumulator Maintenance

in South London; slow rate circuits and expert
personnel; meticnlous attention is given to topping,
cleaning and dryins of H.T. aceumulators; trouble-
free collection and delivery; the scrvicc includes hire
of Oldham H.T. and L,T. batteries.—Official Oldham
Service Station, Aneloy Radio (associated with Aneloy
Products), 36, Ilindmans Rd., East Dulwich, 8.E.22.
Tel,; New Cross 4074. [7074

a2AMmous

the linen :

CHARGERS AND ELIMINATORS.

VORTEXION Transformers, chokes, etc., wound ‘to
uny specificution; write or ’phone for guotation;

bert qnality cowmponents only.—~Vortexion, 72, Merton
Rd.,, Wimbledon, 8.W.19. Tel.: Wimbledon 281 -
L]
HI‘LIPSON'S Safety High Tension Battery Elimi-
‘nitors.
HILIPSON’S Safety Eliminators Give Consistent
esnlta,
HILIIPSONS Bafety Eliminators are Guaranteed for
12 inonths,
HILIPSON'S Safety Eliminators are Sold on 7
Jays' Approval
HILIPSOXN’S Safety Eliminators are Hcused in Art
Enimelled Metal Boxes, fitted with 128t of flex
aud a Bukelite plug, and are constructed from the
very best Imaterial throughout.
HILII'SON’S Safety Eliminators nre the Cheapeat
to Install, and the cheapest to run; prices:
Model A.C.5, £4/17/6; A.C.7, £3/17/6; completa
with full wave rectifiers; niode! 10.C.4, 37/6; L.C.5,

HILIPSON’S Safety Eliminators are 1lescribed and
Tllustruted in our Booklet * Radio 1'ower.” Havo

you had your copy?—Write to-day to
HILIPSON’S and Co., Ltd., Radio Engineers, Astley
Bridge, Bolton. 'Phone: 2038. ‘Grams: ety,
Bolton. Est. over 50 years. 8

TRANSFOBMERS and Chokes for Battery Elimina-
tors, and for all wireless purposes, receiving er
transmitting; enquiries _invited. —Chester Iiros., 244,
Dulston Lane, London, E.8. 8

TILAS Eliminators, D.O. £1/17/6, A.C. £3/17/6;
Nesper trickle chargers, 29/6. 'lhone: QGerrard
6268 for demonstration.—Greatrex and Co., 184, Regent
St., London. 451

e ANTALUM ond Lionfum for A.O. Rectiflers; make

up your own inexpensive chargers; blue prints
for H.T. aud L.T.,, 1/- each; Lionium electrodes fitted
with terminnis, 2-3 amps. and 5-8 amps.—Hlackwell’s
Metallurgical Works, Ltd., Speke Rd. Works, Gurston,
Liverpool. "Phone: Garston 980 (2lines). 6282

NIFLEX I.T. Eliminator Kit, givinf 15 milliamps,

120 volts; 30/- the kit of parts, slready mounted
on base board, with complete instructions for simple
connecting,
THIS New lmproved Uniflex Model is the Finest

Value in England, and includes shielded mains
transformer, with terminals, heavy choke, 3 Hydra
condensers, tested 500 volts D.C.. Loewe vacuUm resigt-
ance aud clip, valve holder, panel already drilled with
three sockets fitted for negative. 60 volts, and 120 volts;
all_the components moun on a wooden base board
and ueatly boxed, with full instructions and picture
diagram, ready for assembling in a few minutes,

HOW to Order.—Just send a postcard for one com-
i 15/- Mullard

HE design of the * Air Chrome” is a
complete breakaway from the conven-
tional. The “ Air Chrome " has qualities
that have hitherto been almost peculiar to the

Speech is crisp and natural,

Altogether, the ““Air Chrome” is a fine

Therc are chassis

Type L
Type K
Type F
Type J

12X 10" X 3}* 42/~
14°X 14" %X 54" 52/-
18”%23" X5} 84/-
24" X 24" % 6}” 105/~

In attractive Cabinets from

plete 30/- kit, carriage paid
D.U.10 valve is to be_ included, ask for 45/. kit); all
kits sent c.o.d. (pay the postman); thousands of theso
kitsinlow in use all over the world; hundreds of testi-
nonials,

FULL Particulars and Diagram Free; dealers write
for terms.—Liverpool Radio
Works, 64, Myrtle St., Liverpool.

OWNSEND’S Mains Transformers for
a Rectifiers; A3 11/9,

‘SBupplies, Uniflex

723
Westinghouse
HT.3 or H.T.4 11/9, H.T.1

£3 19 6

1

OWNSEND'S All Mains Translormers; 136w,
60 m.a. and 4v. 4 amps, 19/-, 200v. 100 m.a.

and 4v. 4 amps, 21/-,
OWNSEND for Transformers to Specification at
Cut Prices; enquiries invited.—Townsend, Green-
wood Terrace, Bramley, Leeds. 29

AIR CHROME

Ulma Electric  Limited, 661-663,

Beavor Eng. Co., 4, Upper Grosvenor Rd., Hnudsv;gxéﬁsh
Hayyow Road, N.W.10.

Birmingham. [

ANTALUM Strip for Rectificrs; 4/- #q. in.—C, L.
T Jdwmtes, 17, Brunswick §t., Liverpool. {6989

are only accepled from firms we kelicve to be thoroughly reliable.
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PERFECT ¢
INSULATION

ET the panel of your set be as sound as the
components within I Select a panel that will give
you long service, and beauty in appearance, too.

A Resiston Panel will give a perfect finish to your
Set. Distinctive in design, everlasting in strengthl
Ask your Wireless Dealer to show you a Resiston
Panel, or write direct:

THAT’S THE

:S1

AMERICAN HARD
RUBBER CD.
(Britain) LTD,,

13a, Fore 8l.,
E.C2.

2100.

DOMINION SLOW MOTION DIAL.

Brownie are now producing 2,000 Dominion
Vernier Dials a day. That is why it is possible
to offer this high-grade dial at the wonderful
price of 2/6,

The h

ism is a ial non-back lash
design with a reduction ratio which makes
fine tuning easy without becoming tedious.
Finished in plain black or beautifully grained
mahogany Bakelite,

L 2 4

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

Chargers and Eliminaters.—Contd.

MARCONII’HONE D.C.1 All-power Units, as new,
for 1,T., H.T., and Grid Bias; list £6/10, will
avcept £3/5 for qumick sale; 3 only; resson for rale,
mains chungel to A.C.—Sherratt and éun. Radio House,
Cowes, 1.\WW (6869

PERRANTI % amp. Trickle Charger, perfect; 30/-.—
34, Helgrave Rd., Crumpsall, Manchester. [6987

AINTEN MANUFACTURING Co.. Ltd., invite
you to consider this uncqualled value, viz. :—
MAINTEN Special A.C. Unit, including 2 variables,
-80 and 0-100, 120, 150, and 200 _volta at
50 m.a., full wave Westinghouse rectification, and
heater transformer for A.C. valves up to 4 amps., in
handsome metal cabinet, £6/10; or without heater
transformer, £5/15.
MA]N'I‘EN Model A.C.M.100 H.T. Unit, similar
voltages to above but with 100 m.a. output,
complete with Westinghouse rectifiers; £8 complete
and including royalty.
M;\INTEN Model D.C.M.5, including 2 variables,
0-80, 0-100. 120, and pewer, at 50 m.a., com-
plete and including royalty, £3/3; other H.T, models
irom 21/- to £4/15,
MA]N'I‘EN A.C. Cbarger, 2-6
volts; £2/5.
AINTEN Products are =all Guaranteed for 12
months, and are supplied on 7 days' free trial;
write for latest literature and particulars of easy
payment scheme.
AINTEN MANUFACTURING Co., Ltd.,, Portland
Rd., Hove, Sussex, ‘Phone: Hove 1519, [7020

({GIH Tension Eliminator Kits, everything to make

eliminator, including valve, fixed voltage, 30/-;
variable voltage, 37/-; 120 volts, 15 milliamps; folder
free.—Below.

A.C. Trickle Chargers, 2, 4, or 6 volts at 1 amp.,
complete in steel case; 28/-.—Fel-Ectric Radio,
56, Garden 8t., Sheflield. [7000

SAVAGE'S Specialise in Wireless Power from the
Muains, reliable apparatus at reasonable prices.
AVAGE'S Transformer Laminations and Bakelite
Bobbins; intending home constructors should write
for list.
SAVAGE'S Reliable Smoothing Condensers.—1,000
volts D.C. test, 2 mid. 3/-, 4 mid. 5/3; 500 volts
D.C. test, 1 mid. 1/6, 2 mid. 2/3, 4 mid. 3/9.
SAVAGE’S Super Smoothing and Output Chokes.—
) Many types available, write for list.
SAVAGE’S Mains Transformer for Westinghouse
) Rectifiers.—H.T.4, 18/6; A3, 17/-; A4, 20/-.
AVAGE'S Mains Transformer for Westinghouse
11.T.4 Unit, with additional winding, 4 volts
3 amps.; 23/-
S:\VAGE‘S Mains Transformer.—V.T.31, 200.0-200
volts 60 m.amps., 2+2 volts 2 amps., 242 volts
3 amps.; 28/-
JAVAGE'S Mains Transformer.—B.T.3 500-0-500 volts
120 m.amps., 3.75+3.75 volts 3 amps., 3+3 volts
3 amps.,, 242 volts 3 amps.; 51/-
JAVAGE'S Mains Transformers and Power Chokes
N are carefully and individually conatructed from
first class materials with an cxceptionally generous
margin of safety.
AVAGE'S, 146, Bishopsgate, E.C.2,
‘Phone: Bishopsgate 6998. [6808

OMPLETE Kit of A.C. Eliminator Parts, 120 volts
20 milliamps. with 60-volt tapping, incorporating
metal rectifier, £3; 180-volt 30 milliamp, with vari.
able tapping, £4/5, complete; other models available,
state your requirements, state voltage and cycles of
A.C. mains when ordering.—J. Anderson, 72, t.
Alban’s Av., Chiswick, London, W.4. [7032
5 amp.,

TUNGAI}. Charger 200.250-volt 50 cycle
practically unused, complete with valve and fuses,
also hall-wave rectifier, 200-250-volt 50 cycle, output
75 milliamps, complete with valve; what offers?7—133,
Highfield Rd., IIall Green, Birmingham. 7057

TRICKLE Charger, Westinghouse rectifier. 2-, 4-, 6-
volt 14 amp,, 200-250 mains; £1/1.—Hartley, Fag-
ley Place, Bradford. [7059

output 1353 amp.,

London,

lic Rectifier) for A.C. 200 volts, 50 cycles, gives
2- to 6-volts 3 amps. L.T., and 60- to 180-volta 350
m/e HT. complete with 2-range ammeter and milli-
ameter, in splendid condition; cost 5 guineas 6 months
ago, sacrifice £3, or nearcst offer; user buying all mains
set,—Dickens, 16, Attwood St., Lyc, SBtourbridge. (7030

CABINETS.

ABTCRAF’,]" Radio Cabinets; Britain's best valne;
lowert Titices consistent with highest quality;
illustrated list free from actual manufuctnrers.—Art-
craft Co., 156, Cherry Orchard Rd., Croydon. ’Phone:
Croydon 1981, [0040

ABINETS, 16%in.x7%in.X11in,, hand mahogany
finished 7/6, unpolisfxed 5/6; oval front, 107%in,
X 6Y%in,, 6d. extra; baseboard, 6d.; carriage free.—F",

W. Jlamsey, 63, S8haftesbury St., London, N.1, Clerk-
enwell 7139, . (6145
for Cabinets, portables, ete.; illustrated

FIoRNs
list.—-Maddison, 1, Chapel

8t.,, Edgware Rd.
[6142

UNBAKEN IHigh and Low Tension Charger (Mctal. |

PAR
EXCELLENCE

The popularity of the FOREIGN LIS-
TENER’S FOUR (* Wireless World "’
July 31, Aug. 7) proves this to be the
‘ All-Electric”” set for the Home
Construclor seeking (at half the cost
of a mains receiver factory produced)
long range, selectivity and quality.
Use only as specified : —

“[Radiclle”
“W.W.S.”” Power Transformer. 39/6

“C.A.” Smoothing Choke. .. 12/6

When ordering state voltage and frequency of mains,

*‘RADIELLE"’

m.a. and
supply L.T.
Raw A.C
4 wvolts 4
amps.

37/6 °

THE RADIELLE COMPANY LIMITED

18a Haverstock Hlil, Chalk Farm, London,N.W.3
{facing Chalk lI'arm I'ube Station).

Telephone: Hampstcad 1934,

'_I'he only Panel Terminal entirely
insulated when connected or dis-

connected.
No. 15. THE CLIX
ALL-IN PLUG AND
SOCKET TERMINAL

Supersedes all other
types of panel terminals.
Shorts and burnt-out
valves are impossibla
when it is used.

Supplied engraved in all
standard markings, each
one for its particular
use; also H.T. and
G.B.-plug-in sections
vary in size and safe-
guard your valves,

Wherever aterminal of any
sort ‘s required, the Clix
Plug and Socket can b
utilised. With it you wil
obtain safer, speedier anc
better contact.

D.
Write for descriptive leaf- Price 8 Comgleta.

lets of CLIX 21 VARIE- Panel Portion 4d.
TIES for perfect contact. Flex Portion 4d.

LECTRO LINX LTD,,

254, Vauxhall Bridge Road, S.W.

A54
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Cabinets.—Contd.

A_RTCRAFT Radio Cabinets are Britsin's Bestl
- Value. [0313 |

IGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-

DlGBY'.S Cabinets, fitted with Redion or Resiston
ebonite if required,

DIGBY'S Cabinets.—Pedestal model, with separate
battery compartments; from 56/- to £12.

DIGBY'S Cabinets Made to Customers’ Own Designs.

DIGBY‘S Cabinets.—Write for new 16-page art
catalogue.—F. Dighy, 9, The Oval, Hackney Rdl.,
.2.  'Phone: Bishopsgate 6458. © [otes

A RTCRAFT Radio Cabinets
Value.

AY’S Cabinets, the greatest range of pedestal

cabinets in -the kingdom; original creative de-
gna at Yncos 50% lower than elsewliere; quotations
or spectals by return; delivery ai short notice guaran-
ed; moving coil, portable,” baffle, vignette, radio-
ramo, clectric pick-ups, television, etc.; illustrated
sts free..—1. Kay, Wireless Cabinet Manufacturer,
fount Pleasant Rd., London, N.17.  'Phone: Wal-
1amstow 1626. [6461

‘&wrcnmr'r Radio Cabinets sre Britain's Best
Value, [0310

(IGURED Oak Cabinets, Mullard Orgola, 15/-; Mul-
- _lard Orgola Senior, 23/6; Brookman's Three, 15/-3
ipd made and French polished, rubber feet; carriage
tid; lists free.—Q@ilbert, Cabinet Maker, Swindon.

(6477 |
‘&RTC RAFT Radio Cabinets are Britain’s Best
: Value. [o311

{UPPLIERS of " The Wireless World ” Cabinets.—
? Metal cabinets for 1930 Everyman Four, the new
ilo-mag Four, “ Wireless World ” Record Three (sup.
iers of *‘ The Wireless World ” cabinets), and '* Wire-
8 World ” kit sets, each compartment soldered and
ectrically sealed with brass gauze, 2 polished copper
reens for 8.G. valves, complete with oak basc, exqui-
Ee Jacobean finish; terms, cash with order; price
/6, prices for any type of copper screening boxes oo
reens on application.—Rigby and Woolfenden, Sheet
etal Workers, Milview Rd.. Rochdale. [6772

/I‘F.TAL Cabinets for Screened Grid Rcceivers, with
baseboard and screen; 12/6.—Bramhall, 53, Bran-
on St., Birmingham. . [6977

{INEST American Types, astonishing value, special
- offer oak cabinets, hinged lid, baseboard, highly
lished, take 12in.x6in. panei; sample, carriage paid,
'6; trade discounts for gquantities.—Mag-Radio, 112,
‘arstonc Lane, Birmingha, [2665

OUD-SPEAKER Cabinets, extraordinary olfer, oak

cabinets, handsome fret front, highly polished,
iin. square, 6in. deep, finished moulding, take all
dinary units; sample, carriage paid, 6/6; trade dis-
unts  for quantities.—Mag-Radio, 112, Warstone
ine, Birmingham, [2666

[ETAL Cabinets, fitted with oak base and top, hand-
| somely finished; new Kilo-Mag and Record, 45/
:hy Kit cabinets, 35/-; metal part only 32/6 and
/- respectively; see Coils section.—Stott, 63, Syke
1., Rochdale. . [6843

are Britain’s Best
[0309

COILS, TRANSFORMERS, ETC.

OO‘OIIMS Decoupling Resistances for New XKilo
Mag Four, foreign Listeners’ Four, ‘and ail
Vireless World " circuits, hand made and tested in
¢ own workshops; improved model wound with Con-
‘nton wire, 1/6 each, post free.—Groves Bros., St.
13’s Place, Shrewsbury.
'HE Fact that Our Decoupling Resistances arc Used
~_in * Vireless World " circuits is a Proof of Their
rit; improved model now available.—Groves Bros.
|ROVES BROS. Decoupling Resistances are ob-
[ tainable from Most Factors and Dealers, but if
r difficulty send direct to above address. {6305 '

930 Everyman Four Coils, complete as s;)eciﬂcd;
50/. per set of 3.—Groves Bros., 8t. Mary's Place,

rewsbury. (6824 |

000-OHM Decoupling Resistances for  Wireless |
World ” Cirenits; 1/6 each, post free.—Groves |

Others, St Mary’s Placo, Shrewsbury. [6978

‘WO Igranic 1-5 Ratio, one A.F.3, one A.F.4, per-
fect condition; 10/- each.—Scott, Plumtree, 1?%;:
3

‘MMONDS BROS.—Berclif coils, Becord Three, 50/-
air; new kilo-mag. four, 50/. set; foreign listeners
t, low, 30/-; long wave, 37/-; screened grid Regional,
»3 Mullard 8.G.1. dual range coils, 30/- pair; Ber-
standard coils, for new all-wave four. standard four,
I three, Everyman four, etc., 63/6 set of 4‘, with
3; the same coils for the Lodestone series (*“ Wire-
Magazine V), 65/9 set of 4, with bases; Titan unit,
-3 decoupling resistances, 600 ohm, 1/6; 1,000 ohm,
all “ Wireless World "’ and rimilar coils in regular
luction bv the leading specialists; lists free; trade
pﬂed—Simmunds Bros., Shireland Bd., Smethwick.
: Bmethwick 751. (6314
[—L Rotary Transformer, 600 volts
12 volts input, perfectly new;
we_ metal rectifier A3,
, Newland Av., Hull.
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100 milliamps,

9/10; Westing.

unused, 16/6.—Pearson.|
(7052

Did You
See?

“Wireless World”
Laboratory Tests
on PILOT
COMPONENTS
LAST WEEK

THE PILOT
VOLUMGRAD

7] o6
ABOVE ALL!
A PERFECT

RESISTANCE

THE PILOT
RESISTOGRAD

5'-

Also all parts manufactured by the Pilot
Radio and Tube Corporation, New York.

THELARGESTMANUFACTURERSOF
WIRELESS PARTS IN THE WORLD.

Write for catalogues to :

Thomas A. ROWLEY Ltd.

59, Skinner Lane, Birmingham.
Sole Agents for Great Britain and .Ireland.

, Coils, Transformers, Etc.—Contd.
EW_Kilo-Mag Coiis, as specificd, 27/6 set; metal
cabinets, 45/-.—Stott.

RECORD I1I Coils, 29/6; decoupling resistances, 1/3
] each; trade supplied.—Stott.

FORE[GN Listener's Four Coils,
] screeniug boxes, 19/. set.—Stott.

Kl'l‘ Set Coils, wired to switches, 37/6; metal cabi.
|

full sct, 37/86;

nets, 35/-; see Components section.—Stott.

- IRELESS WORLD,” all special parts supplied;
send your requirements.—Stott, 63, Syke Rd.,

| Rochdale. & [6842

OWSON for * Wireless World "’ Coils; new Xilo-
Mag coils, 27/- set; Kit set coils, 35/.; complete

on bases, with switches and connecting rod, exactly to
specification.—Rowson. Above sent c.o.d. fees paid.
Workmanship unsurpassed.—W. L. Rowson, ‘Thorpe,
Wainfleet, Lincs. [7086

600-0]IMS Decoupling Resistances for New Kilo-
mag Four, foreign listeners’ four, and ‘all
“ Wireless. World " circuits, hand made and tested in
our own workshops; improved model wound with Con.
stanton wire, 1/6 each, post free.—Groves Bros, Bt.
Mary's Place, Shrewsbury. (70456

GRAMOPHONE PICK.UPS, ETC.

EXPONENTIAL Ilorns for Cabinet Gramophones
and Wireless, metal and wood; list.—Maddison,

1, Chapel St,, Marylebone, N,W.1. [6141
B.T.IL Electric Gramophone Motor, 12in. table.

£4; Varley pick-up, 35/-; Loewe, 10/-: Lissen,
9/-; lgranic, 15/-; all above ncw; H.M. triple

spring motor, 12in. table, perfect; bereavcment cause
sale.—Hazelwood, Lower Iiare Park, Newmarket. {7029

.T.H. Pick-up and Tone Arm, new, cost 56/-, with
| Centralab v.c. and adaptor; first 35/- secures.—
Box 3728, c/o The Wircless World. [7010

GRANIC Phonovox, adaptor volume control, new;

best offer has it.—Jones, Bank Ilouse, Llanrwst.

[6999
OODROFFE Pick-up, 45/-; Burndept ditto,
12/6; Loewe ditto, 8/-; Igranic Phonovox

ditto, 12/6; Watmel pick-up arm, 4/-; R.I, balanced
arm, 21/-—Scientific Development Co., 51, Fishcrgate,
Preston. [7082

12 /9 Only.—Guaranteed 4-pole pick-ups, light,
sensitive, natural.—Order te-day from y-
Dio Supplies, 23, Thrunscoe Rd., Cleethorpes. j7081

LOUD-SPEAKERS.

llORNS of All Descriptions for Loud Speakers and
Gramophone  Units.—1l. ~Maddison, manuiac-
turer of the Allwoodorn, 1, Chapel St., Paddington,
N.w.i. [6143

YOUR Old Loud-speaker Taken iu Part DPayment
for the Latest Type; see our advert. under column
LReceivers for BSale.—Scieutific Develop * Co., 51,

Iishergate, Preston. {0227

T}IE Brainson Standard Speaker will satisfy the
most critical amateur; it embodies a new type
of armature nnit with 4 powerful stcel magnets, and
will handle au enormous volume withont distortion o
chatter, perfect reproduction on all frequencies, in
polished oak cabinet with artistic frct grille front;
price 28/6 from your retailer, or direct from A .
Brain and Sou, 35, Chester St., Coventry." [7073

5 5 /_.—Amplion unit; 18/6;. or exchange . Brown
U.G.A.—Bmith, 68, Gillibrund §t., Chor[lgg.“

LATES’I‘ 66 Kpoch Special High Resistance Coil;
£3/10.—Dceley, 23, Thornton Rd., Sonlhpu[rv'.éos

AMPLION AC.2 Cone, cost 37/6, practically new,
bargain, 17/6; also Gillman come chassis, 6/6.
—W. Johnston, Reston, Berwickshire. [7021

GREAT Bargains.
G REAT Bargsins,

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

GREAT Bargains.

| GREA'I‘ Bargaius.—In {act, the greatest bargains

ever offered] A number of Epoch model A used

kits at given away prices, guaranteed in perfect work-

ing order; early 1928 model, 35/-; latcst modcl, 42/6;
made up complete, if desired, 6/- extra.

NJOY  Marvellous  Fpoch ~ Reproduction  at

Ridiculous Cost; don’t wait until they are all

gone, but secnre one immediately by writing, 'phoning,

telegraphing, or hurrying to Epoch; 3, Farringdonﬁ%v..

| E.C4. 77

Adverlisemenis for « The Wireless World ** are only accepted from firns we Lelieve to be thoroughly reliable.
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*MIRACLE-

X Radio Experts unanimously agree
that the uew ‘‘ Miracle " 3-valve
All-Mains S:ct is far ahead of
anything yet offered to the public.
Amaving volume with superb tone,
while comparison with other
makes ensures a far bigger selec- DOWN
tion «f stations. SOLD AT FACTORY
PRICES, with or without Grand Model! Cabinet,
Cone or Horn-type Loudspeaker, for £1 deposit.
Nothing more to pay for one month. Balance by
easy monthly payments.
Special offer of Screened Grid Sets.
GRAMOPHhUNE
ELECTRIC
PICK-UP
to all whowrite now for Frec Art Lists ﬂlustratm,,
Miracle Sets, and order within 10 days.
WORLD'S WIRELESS STORES,
Wallington, Surrey.

i
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v
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Not yards, but miles ahead of all rivals

EPOCH

NEW MODEL 99 P.M.

MOYVING COIL SPEAKER

makes its bow to the most critical of listeners
nnd scientists.

P to absolute Perf

Zlo mains,

No accumulator,
no ion, no

7 days’ free trial.

Send for new catalogue W.S5.2; 16 pages of rea!l in-
ormation and 70 salesman's * talk."

EPOCH RADIO MANUFACTURING [!ll I.td

3, Farringdon Avenue o 4
‘Phones : CENTRAL 1971]2

Loud.speakers.—Contd.

POCH Moving Coil Speakers.

POCH.

EPOCH.
EPOCII.

POCH.

POCH. 0 D
EPOCH Moving Coil Speakers Speak for Themsslves.
EPOCII.

EPOCH

POCH.

POCH.

EP()(‘H —Te t an Epoch against any other make. It ’
will pur: ada you more than the best salesman. |

POCIL. '
E rocn
JI'ocH.
4
E POCH.

E POCH. 1

POCH.—Ask any of the thousands ol users ol even
. the older models. But this season's models?
Well. let the speak.'s tell yeu- themsclves,

E POCH.

5 PocH.
| Fypocs

D POCIL

Epggze—gxllenﬁadom:e::. l:them against any or every
—preferably with & quick
ETBC‘H”

JIPPOCIHL
EP()CH

POCH.

JPOCH.
] El’()ClL—Order one for 7 days' Iree trial,

El’OCIl
| i rocr
EPOCH. N
Jgroce.

7 POCH —Your deposit in:mntly refunded in lnll ll]
you are not more than satisfled. No catch.

{ rcd tape.

]? POCIL

M

El’()CI{.

EPOCIL

EPOCH.
‘ El’OCll
|

JPOCH.—The most comprehensive range of nmvl
.lJ coil speakers in zhep world. = i

Emcu
Epocu.
Epocn.
14 POCH.

| ﬂl’OCIl.—Sond for catslogue W8.3.

| Epoou.

| JPOCH.

| J POCH.

Epocu.

POCH.—18 pages crammed full of real information.
Post free.
JpPocH

| Jgrocu.

E POCH.

D POCH.

DPOCII RADIO MANUFACTURING Co., Ltd., are
the manufacturcrs, City Office and Service Sta-

EASIEST TO

K’CP STEEL MAST

ft. STEEL MAST, upennw

2 to 1", Carnuge London 1 u
Midlands é6 Elsewhere 3/6
Weighs 28
Ti 11" to 17. Carriage:

30 ft. ::"t::g 2/~ Mlodllndl 3/.-"Elte- 1 2/
where 4/-. Welghs 36 Ibs.
T lﬂ' 1. G

34 s wiiands 3/:"€|'.°e. 15 l
where 4/- Welghs 40 l
T 13~ 1

A0 & T2t M 3/6 Else- 24 /
where 4/6. Weighs 50 bs.
super mast,

These Steel Masts are offered direct from factory
to user. Order now and save dealers’ and
merchants’ profits.

Outfit includes complete equlpment. viz.: Best
British Steel Tubes in sections, Mast Rings,
ample galvanised Stay Wire cut to convenient
lengths, Pulley, Cleat, solid Metal Foot Rest and
strong galvanised Stay Fasteners. Our masts
are stayed at 4 ground points (not 3), which en-
sures permanent stability.

Accessorici: Best MANILA Rope Hnlyardu (will_ not
rot), 60 ft., 1/6; 100 ft., 2/6. Special Anti-rust Paint
(sufficient for one mast), | {6. Coppered Earthmz Tube
1/9. C.P. Special Aerial has 14 strands of No. 28
gauge enamelled high conductivity pure copper w1re.
100 ft., 39,

Money refunded if upon examination you are not
;o‘xlnpletely satisfied and return the mast within

ays.

C.P. MAST CO.,
48, High Street, Penge, S.E.20.

WV VYV VYV VY VYV VYV VYV VYV eVveYY"

EAsy TERMS

We SPECIALISE in the
supply of all Good
Quality Radio Sets, Com-
ponents and Accessories
on Easy Terms. We
will give you efficient
service. No references
required. Send us your
list of requirements and
a quotation will be sent
by return.

London Radio Supply Company
11, OAT LANE, NOBLE STREET, LONDON, E.C.2
NATIONAL 1977

VYVVVVYVVVVVYVYVYVYVVYVVYY

tion. 3, Farringdon Avenue (Ludgate Circus end),
E.C.4. ‘Phone: C:ntral 1971 (2 lines). Private
| Branch I:xclmnge (6972

BOOKS on WIRELESS

Write for complete list to
ILIFFE & SONS LTD.,

Dorset House, Tudor St., London, E.C.4.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. A56
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The Climax improved PRICE
H.T. Unit, D.C. Modd
34/-
* PRICE. complete.

Climax H.T. Mains Units—34/- for the D.C.
Model and £4.5.0 (Model U.20) and £5.15.0
(Model U.50) for the A.C.” Models—are
better value than anv other H.T. Mains Units
on the market. Compare their advantages.

CURRENT CARRYING
CAPACITY.

A total output of 50 milliamperes—10 milliam-
peres at tappings—is avaifable with Climax D.C.
and A.C. U.50 Improved Mains Units. Excellent
H.T. Units with large output at a very reason-
able cost. A.C. Model U.20 total output

m/a, 10 m’a at tappings.
NUMBER OF TAPPINGS.

¥ There are 10 voltage tappings-—50, 60, 75, 100,

110, 125, 150, 160, 175 and 200—on both D.C.
and A.C. Model U.50. A.C. Model U.20, 10
tappings—30, 40, 50, 60, 70, 80, 90, 100, 110,
12 his large distribution of voltages—a
unique feature in mains units of the present day
——Iis practically essential when using modern
valves.

A.C. AND D.C. MAINS UNITS.

Every modern improvement has been incorporated in the
improved Climax Mains Units. The use of the new
metal rectifying units reduces maintenance costs by
eliminating all valve trouble.

The improved D.C. Model, illustrated ahove, is un=
doubtedly the best D.C. Unit on the market to-day.
Many exclusivefeatures. Excellentappearance. Compact
design. Ten voltage tappings.. Large milliampere output.
Suitable for large and small receiving Sets. Incorporates
a safety condenser to isolate tuning controls from mains.
Remarkable value at a very popular price. -

Ask your radio deoler for the new Climax leaflet
** The Mains Constructor.”

L

A YEAR AHEAD

CLIMAX RADIO ELECTRIC, LIMITED,
Haverstock Works, Parkhill Road, Hampstead,
lLondon, N.W.3. Telephone : Primrose 1171-2.

*

Loud-speakers.-—Contd.

ELHURST RADIO sgre the pioneer .manufacturers
of Moving Coil Speakers.

=efeololeg -

»n

e asigleoles

HE 36 Booklet,

New vage “Sound Advice,” is
yours for the asking.

R

olalwlg-

8

Speakers are of the Highest Grade Throughont,
nndp:i. proved efticiency. ¥

ET & Baker's Mo .coﬂ Speakez, and you will
not be d.iulwoing?i,‘ ' 4

on QZ~<0O=

ET Us Send You Our Free 36
‘ Sound Advice,” a postcard will

|l

p?: Booklet,

ND Today for a Baker’s

. o0 14 days
approval for comparative test.

> LR e

2|

NJOY the Wonderful Bealistic Reprodaction Given
by Baker's new Speakers.

LEE =

HE Advertisement on Page 368 Illustrates the
F¥inest and most efficlent Moving Coil Speaker
made to-day. -

BAKER’S SELHURST RADIO, Office, 89, Selhurst
Rd., South Norwood, 8.E.25. Works: 42, Cherry
Orehard Rd.. East Croydon (always open). [0231

MUS[O Lover, Lcader and Listeners.—Linen
speakers, Universal adapter. with double chuck
centre, 2/6 Aptus Titanine-Emaillite dope, 10 oz.
2/9, 6 oz. 1/6; see our advert. on page 34.—Moore
and Co., 103, Dale St. Liverpool. {7079
ELESTION C12, ozk, first class condition, £3/10;
pair D.E.5As, 6/- each; D.E.5, 5/-—" Wireless,”

95, Lwng Lane, Hinckley. (6993
RICE KELLOGG Moving Coil 6-volt Field, complete
with transtormer and_speech filter, perfect; 78/-.
—70, Deyncourt Gardens, Upminster, Essex. {7022
ONOTONE Speaker, cost £8, Amplion concert
speaker, cost £7/10. as new; £3/10 each.—Hazel-
wood, l.ower Hare Park, Newmarket. {7028
ONE Speaker, beantifully finished art gold; bargain,
15/-; unused.—Bray, Stapleford, Nuthnghani.’, =

Build your
MainsUnits
withthe best

MAINS
COMPONENTS

You are certain to be right if you go
to the firm who have had 5 years’
specialised experience in Mains Units
~—who give a twelve months’ guar-
antee with all their products—and
whose Mains Units have built up
a reputation for efficiency and
reliability. There is one very
significant fact about Re-

gentone products. Go to any
Wireless Dealer in any part
of the British Isles and ask
for a Mains Unit—almost
invariably he will try and
sell you a Regentone,
‘Why ? Because he knows
it won’'t come back-—
experience has proved
Regentone to be
absolutely reliable.
Write to-day for free copy of our new ART

BOOKLET—it coniains inferesting informa-
tion on * Radio from the Mains,” and gives
5 ‘prod

full P lars of all R
A.C. POWER BOX No. 1. 120 volts 20 m/a.
Ce Westi etal R i and L]

lgegenlone trmwlurmfr.‘:ith output for A.C. valve
enters, Complete wi fuse, flex

lead and adaptor - - - . o £2 . 1 0 .0
A.C. POWER BOX No. 2. 180 volts 30 m/a.
C. Westingh Metal R and a
Regentone trun«former, with output for A.C*. vulve

heaters.  C et vith  fuse, Bex
Jead and adaptor o fuee fex £3.10.0
FILTER COMPACT No. 1.
For Power Box No. 1 - - . . £1 -10.0

FILTER COMPACT No. 2.
For Power Box NO.2 - - - - £2 » 0.0

REGENTSTAT. 250-4,000,000 ohms, = 7/9

Full range of Power Transformers
% and Chokes. =4

DEPENDABL
MAINs uniTs, AC

E
and OC

AC. MAINS RECEIVE e
MAINS cOMPONENTS.

. fp,
| \‘i&tl)lo
| REGENT RADIO SUPPLY CO

2 21, Bartletts Bldgs. Holborn Circus, London. E.C#
| Telephone CENTRALDA!
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'//Universal Three ‘

15-2,000 metres.

The most perfect receiver yet designed for Ultra

.Short Wave, Broadcast, and Long Wave reception.
Including Valves, Coils and Royalty £18.0.0d.

C'onvert your present Setinto
a Short Wave Receiver.

Pl

Magnum Short Wave Convertor.

This Convertor is adaptable to any valve set by

simply removing the detector valve from setand

inserting it in the valveholder of convertor, the plug

of convertor taking the place of the detector

valve. In crystalline metal cabinet. with 2 Coils

20/40 and 40/80 metres, Plug and Adaptor £4.10.0d.

inclusive.

Magnum Receivers are now oblainabie on
Easy Payment Terms.

7" We specialise in all apparatus described in
S Wireless {Vorld."

Lists on application.
& CO.,

BURNE-JONES i’

296, BOROUGH HIGH ST,,

k\ LONDON, S.E.1.

BEAUTIFY YUUR SET | Radio Funiture Do Luxe,

J * To snugly House Set-—
Eatteries—Speaker —trom £3 153, to £11 11y, Sant
ON APPROVAL-—you may return at our expense if
you wisa to part with it, Used by Radio Prezs—over

,000 clients,
X PHOTOGRAPHS & LIST 3d,

Piokett'sRadioFurniture Work ihp. W. W, Bexloy Hesth

he AMATEUR
TOGRAPHER

& CINEMATOGRAP
*~The Journal for Evciybody with a Camers <=

EVERY WEDNESDAY 3d. w.w.3

‘| 581, Fishergate, Preston.

Loud.speakers.——Contd.

GE’].‘ Moving Coil Quality with Double Diaphragm
Linen Speaker, up to 20in. square, gold finish,

nssgmbled complele, in varnished ply case, 17/-;

polished mahogany, 25/-; carriage paid, unit fitted it

ﬁzquired.—l’arke, Radiograms, - 79g, Turnpike {%xges.
.8.

ROWN Vee Unit, cono and chassis, new, hardly
used; 32/-; reasonable offers wanted for Amplion
Radiolux speaker, oak, tgpo R.8.1., perfect condition.
—Lewis, 158, Fawcett Rd., Bouthsea. [7058

FOCAL-VOR’I‘EX Speaker, supersedes all others,
faithful reproduction on ail {requencies, no fog-
horn or drummy tones; price 30/-.—Can be had from
dealers or McClelland, 8a, Malden Rd., New Malden,
Surrey. [7062

PICTURE RECEIVER APPARATUS.

FULTOGRAI‘II Picture Receiver, new, with spares;
cost over £25, £9.—Bcientific Developmentn(gg.i

VALVES,

MPLIFIER Valve.—1{f you require power you can-
not do better than one of these:—
FlLAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 volts (approx.), impedance 800
ohins.,, amplification factor 3.8, mutual conductance
4.35 m.a./volts; vrice £5/10; see article ** The Wire-
less World,” 24th July, 1929, then send to North
Tondon Valve Co., Ltd., 2214, Cazenove Rd., Btoke
Newington, London, N.16. (6764

\M.14, P.M.4D.X., P.M.254, nearly new; 24/- lot.—
Littlewood, 21, Alexandra Rd., (}hest.erﬁcld[.7004

GUARANTEED New, P.M.12, P.M.1 H.F.,, 5E225
Pentode; lot £2/10, or exchange for A.C. valves,
8.G:. det. and power, cash adjustment.—" Treutham,”
Council St., Llandudno. [7006

TWO B.T.H. P.X.650, 11/- each; 1 P.M.24, 12/-;
1 Marconi D.E.5, 5/-; condition as_new.—G.
Peppiatt, '‘ The Limes'' Studio, Ilighgate Rd., Lon-
don, N.W.5. [7075

SRAM 8.625, 10/6; P.M.5, P.M.5A. B.T.H., B4,
4/6 each.—Hanson, Verwood, Dorset [7044

. WIRE.
IRE of Every Size and Kind tngn The Beaver
Eng. Co., 4, Opper Grosvenor Rd., Handsworth,
Birmingham. (6897

COMPONENTS, ETC., FOR SALE.

6 OO-OHMS Decoupling Resistances; see advt, under
Coils.—Groves  Brothers (Mamxx‘m:ture[ss).3 -

METER.S. Meters.—Millinmp. and anipmeters, re-
calibrated and sbunts provided, voltmeters fitted
with resistances for higher iunges, send metery for
Etaimutes.—(}hester Bros., 244, Dalston Lane, L()Elsdz(xl.

SLIGHTLY Used Pick-up, Celestion. 50/-; Philips,
- 30/-; R.I., 30/-; Igranic, 20/-; G.E.O, 20/-; R.I.
tone ann, 20/-; Brown microphone wmplifier for crystal
set, 30/-; Muguavox moving coil speaker, £5.~—James
Scott and Co., Radio Eugiueers, Dunferniline, (o321

‘VESTON Model 301, millismmeters, ammeters, and
voltmeters, ranges from 15 milliawps, 21/- euch;
portable 3-range instruments, in oak case, 5in., scale
0.5 milliumps. and 12-240 vyolte, 45/-; lot-wire am-
meters, 0-1 amp., 4/-; 0-0.5 amp,, 3/-; instrument
repairs and nlterutions of every description; any item
7 days approval against carl,—The Victa Electrieal
Clo., 47, High B8St., Batterses, 8.W.11. Establinliet!
1910. {6175

OTENTIAL Dividers, 10,000, 15,000 20,000,
25,000, and 30,000 ohms, & variable tappings;
2/- each.—Below,
OTENTIAY, Dividers, leavy duty. wira woumnl,
15,000 ohms, 7 tappings; 6/6.—Below,
CO.\’DEXSERS. 2 mfd., 2/6: 4 mid., 4/6; guarmi-
teed; tested 500 volts.—Below.
HOKES (L.¥.).—Choke coils, cxcellent fnr smooth-

ing, up to 20 milliunps, 2/-; special heavy duty
chokes for 100 and 200 wmillinmps at 8/6 and 18/- re-
spectively: any article on  approval against ensh.
Huggins, Radio Encineer, Clacton-on-Sea. {5030

ELLING-LEE Panel Fittings are designed to give

an expert finish to any home-constructed set:

catalogue post {ree.—Belling and Lee, Ltd., Queensway
\Works, Ponders End Middlesex,

.—120-volt ILT, accumulators, compact, port.
58/6 able, guaranteed 12 months; ng‘::m.s
wauted. —Pearson, 29, Midland Rd., Wintor, Bournc-
mouth, (6825

THE RADIO EXCHANGE, Traville 8t., Plymouth.—
Your old eet, loud ker or ies, taken in
purt exchange for new. [6901

1. Hypermu Transformer, 12/6; P.M.12 valve,
12/6; Varley pick-up, 20/-; Lewcos C.T. Coils,
50, 60. 75, 2/- each; all guaranteed new.—Box 3733,
c/o The Wireless World. [7063

|
|
|

Mention of “ The Wireless World,”' when writing to advertisers, will ensure prompt atiention.

*MUSIC LOVERS’
*MUSIC LEADER’
‘ THE LISTENERS’
DOUBLE LINEN
SPEAKERS,

COMPLETE KITS
OR ANY PART.

MUSIC LOVERS KIT,
AW.202B. 22/6
Wood lengths, drilled, 2/6

8corner blocks 2/=. 8pring
assembly board complete, 2/8, Irish linen, 7/6, 10 oz,
Aptus Tintanine Dope, 2/9, Set of 2 B.A. rods, nuts,
washers, 1/6. Universal Adapter. with doutle ehuck
centre, 2/8, 4 dos 1}in. screws, 1/-. 8ilk for front,
24 x 22, 2/8. Rubber, 2/-
MUSIC LEADER SPEAXER KIT. A.W. 203,
(Price includes Aerial frame and Oak Transport- B85/
able Cabinet.)
© Complete frames, as specified, 8/6. Irish linen, 3/6,
Rubber, 1/6.  Unit strip, drilled, with boits, ete,, &/~
5 0z. Aptus Thitanine Dope, 1/8, Universal Adapter,
double chuck centro, 2/6. Aerial frame, 7/6. 8ilk
gauze, 1/8. Polished cabinet, Oak, 30/-; Mubogany,
37/8.  Copper screening box, 7/6.
LISTENERS RIT. AW.170. 22/6
Special baffle, 7/6. Rubber, 2/~. Wood lengths, drilled,
2/6. Heavy stretching strips, 2'6. Set 2B.A. rods,
nuts, waspers, 1/6. Irish linen, 7/6. Special Speaker
Dope, 2/9. Universal Adapter, with double chuck
centre, 2,6. Sct of 8 angle brackets, with screws, 2/6.
Any Part Bupplied, Post Extra.

All Components from Stoek. Units, Aptus (the best on
test), 17/6, Watmel, 18/6, Hegra, 18/-. G.E.C., 81/~
Ormond, 12/8. Units Post Free.

SEND FOR LIST.

THE “LINEN SPEAKER SPECIALISTS,”
MOORE & CO. (Estab. 50 years)

101-103, Dale Strxeet, LIVERPOOL, -
*Grams: "’ Solution,” “Phone : Cen. 5284,

Bring your old
Gramophone |
up to date!!

by fitting a Mellrope
Sound Box, which, in
conjunction with the
Meltrope (thick skin)
fibre needles, will give
you results equal to the
very best.

The use of this Sound
Box also enables you to ‘
produce, in full perfec- 1 |
tion, the new electrical
recordings.

Made by
AMPLIFIERS LTD,,
Billet Road,
Walthamstow, E.17,

“..the Sound
Box that
does not
tire!’’

Price 1276
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Components, Etc., for Sale.—Contd,
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[ 1G Output Means Fresl: Goods; {resh gonds are
better; you can rely on fresh materials Irom
\ppleby’s, retail radio distributors with a wide market.

RIEFLY—here is our service. simple, straignt:or-
| ward, fair. A not-too-dull byochurg, more fully
escriptive, will he sent to you, immecdiately, on re
ucst,

E Supply Practically all the Leading Lines of
| Radio Apparatus at current list prices, and make
0 carriage c arges, excepy ou accumu ators and
atleries and exceptionally bulky articles,
F You Wish we will- take in part exchange any

branded receiver, component ur loud.speaker for
‘hich you have no fjurther use, provxdxpg such is
rasonably modern and in workable condition, i
'O Make Fair Offers we must see the msterial;

WLV

on receipt of a parcel, which must contain a list.

{ contenis and name of sender, we will send our
ficr, which is as an allowauce from an order for
ew requirements totalling not less than twice the
llowance—but it is fair. In the unlikely event of
o agrcement being reached, we wil] return your
aterial carriage paid; you nced have little fear for
ur returns in this respect have always been below
ne per cent. We cannot execute part exchange
rders of less than 10/- net cash value—tihat is, after
art cxchangc allowance has been deducted.

HE Above Terms FExist that fair offers may be an
economical oslsibilit,v. andI ) s'?und stnnt’lnrgl
intained; particular points of questions arc eluei-
if‘tl({:i in a little folder, * The Ins and Outs of the
uts and Ins’’; a copy post {ree on request.
PPLEBY'S, specialists in distribution by mail and
A the originators of radio part exchange, No. Forty-
lur in Chapel St., Marylebone, Londou, N.W.1
tation opposite, Edgware Rd., Metropolitan haxl[v(v)?i)é
NURPLUS Parts.—Valves, ete., big.lot; cheap.—Eng-
Y land, Ashfuriong Rd., Dore, Sheffield. (7060

LMI’LION Cone, 11/-;
: Garrard 10a.. 35/-; 6 mid,, 4/6; 4 mid., 4/-;
’estern Kone, 39/-; Polar S.M., 0.0003, 6/6.—Box
735, c¢/o The Wireless World. (7066

" EWCOS C.T., 60, 200, 2/- each; R.I. R.C.C.A.,
4 10/6; ditto IT.I". choke, 3/6; condensers: Ormond
idget 2/6, 0.0005 vernier 4/-, Polar S.M. 0.0005 7/6,
tility D.P.D.T, 2/-; potentiometer, 1/6; R.I. super
ansformer, 13/6; R.I. output, 10/-; valves, P.M.1,
A, PM.3A, P.M.225, 5/- cach; Mullard H.T.
£3.—54, Coleshill Rd., Atherstone, [\\(’)asr-
7067

I‘ERRANTI Push-pull Transformer, A.F.5C, 21/-;

Ferranti output transformer, 0.P.3C, 14/-; Jack-
n Bros, 0.0005 mid. variable condenser, drum con-
ol, 9/-—~G. Peppiatt, " The Limes" B8tudio, Iigh-
‘to Rd., London, N.W.5. (7076

[ETAL Cabinets, fitted with oak base and top, hand-

somely finished; new Kilo-Mag and Record, 45/-
h; Kit cabinets, 35/-; metal part only, 32/6 and
{- respectively; see Coils section.—Stott, 63, Syke
l., Rochdale. (7084

|
1. I,  Pentamu Output Transformer, 15/-; R.I.
v _Bi-Duplex transformer, rato 3-1, list- 27/6, 16/-;

'+ Marconi ideal transformers, cach 13/-; pair Touch-
ne coils, Lewcos, 12/6; also many other slightly
:«d components; let us have your requirements.
entific Development Co., 51, Fishergate, Preston.

| [7083
XPERIMENTER Offers 2 Matched I.8.5A Valvcs,

~ 15/- each; 2 Exide 10-volt 5,000 mA. accumu-
ors, 4/- each, all as new; Mullard P.M.5b valve,
—For list, write 1, Balmoral Ter., Cateshead.

| 16994

| OW Loss V. Condensers, grid leaks, Amplion loud-

speaker, gramophone attechment, etc.; cheap.—
‘ 41, Castlebar Park, Ealing, London. {7033

OILS, Edison Bell, Lissengon, 1/-; Lewcos IL.F.
~ B.P,, 6-pin, 3/9; Colvern, 2/9: Xllos, 3/-; I.isseu
e unit, 5/6; Blue 8pot, 66Z, 8/6; Amplion horn
tker unit, 6/-; lIgranic Mcgastat, 3/6; Ormond
1 0.0005,10/6; Graiton 4M.I% 1,000v., 4/-: igrauic,
t, slow motion dials, 1/9; Varley W.W. resist
38, 2/9; Marconi A.C. transformer. model C,
6.—G. Ryall, 182, Kenningtor Rd., London, [7034

8.5A Vaulves, matched (unused), 35/- pair; other
‘ L.8.6A, 10/- each; A.C./G,

17/6; output transformer,

’
iminator,
chkshire.

p 8/- each: rectifiers,
15/-; G.B.1, 10/.; wire wound resistances, Varley
Ferranti, half list price; M.I. motor gencrator
0. and I.T.), complete with motor, Crypto recli-

moving coil speakers, etc.; full particulars on
ication.—A. F. Littlefield, 19, Bradford Rd.,
;hsea. {7039

59

- EGGS/

AND THE

Atthat “ Tuppenny dive” round
the corner onc can get Adam
and Eve on a Raft" for 9d.—
Where sensible fellows like you
and I forgather for Dominoes,
cte., we willingly pay 1/-.

Now onc might say off-hand,
"“Why! — That's  threepence
‘gone west'!’”’ But that’s not
so really, for it has assured
us a pair of strictly fresh,
clean eggs.

So it is with ‘ ClarOstat*’
Variable Resistances. There arc
now many imitations at a little
less moncy—make surc that
by saving a few coppers you
don’t purchase “a bad egg’’'!

REDUGED PRICES

STANDARD, 18 WATTS, for

fiminators .. Was106 NOW 9/6
STANDARD, 18 WATTS, BRASS
FINISH MODEL. . Was9.6 Now 8/6
VOLUME CONTROL, 100-500,000
Ohms .. .. Was 86 NOW 7/68
POWER CLAROSTAT, 35 WATTS
Was 15'- NON 13/6
SUPER-POWER CLAROSTAT,
250 WATTS .. (A New Model) 30/-

TABLE TYPE (Distant Volume
Control) as 13/6 NOW 12:.

Free 36pp. booklet,
Post Free from

| CLAUDE LYONS™

76 OLDHALL ST.
LIVERPOOL

Components, Etc., for Sate.—Contd.

EXPERIMENTER‘S 8urplus.—Threc 0.0005 S.L.F.
Ormond condensers, 1 0.0003 ditto. each with 55-1
friction dial, uew, 8/- each, 28/- for 4: Ferranti de-
coupling 50,000 ohms, 3/-; Bulgin batltery plug, 2/-;
200 C.T. coil, 2/-; 2 0.006 fixed, 1/6; sloping top
cabinet, lake panel 1114in.x8%in., 5/- pair; phones,
5/-—Blair, 36, Hillhead St., Glasgow, W.2. (7041

P.M.I.Z, 15/-; .P.MAD.X, 6/-; 2 P.M.256, 7/6;

Binowave coils, 15/-; Ferranti A.F.3, 15/-; Blue-
spot pick-up and volume control, 25/-; Utility S.M.
dial, 5/-: Dubilier R.C. unit, 4/-; Tunewell wave
trap, 6/-; 2-volt accumiulators, various.—179, Boston
Rd., Brentford. (7048

FERRAN’I‘I Meters.—0-160 voltmeter, 1,000 ohms,

per volt, 22/6; and 0-20 ampmeter, 17/6, both
new and unused.—Smith, 35, Ashwater Rd., Lee,
8.E.12. [7036

RADIOGRAPII’, Ltd.—W.W, coils, Record T1I, 44/-3
. hew Kilo-mag four, 40/-; S.G. regional, 37/6;
foreign listeners four, 50/- set; Europa portable, 21/-;
Europa 1II, 18/6; 8.G. multi-valve portable, 22/8;
new Everyman four, 60/-.
ADIOGRAPH, Ltd.—Litz wire, 9/40,
2/6 duzen yards; Redfern’s deep ribbed or Becol
tube, 5d. per inch; slolting, 1/6 extra.
RADIOGRAPH. Ltd.- W.W. cabinels, 4 compart-
ments, 44/6; 2 compartment, 38/6; crackle
enamel and oak finish.—Station Rd., Handsworth, Bir.
mingham, . (6965

TW\9 ]l\Iarconi Ideal Transformers, 12/6 each; R.J.
arley super transformer, 10/-; Igranic pick-up,
10/-; G.E.C. pick-up, 12/-; Weston voltmetelr’ (ty]l:e
301}, 0-8, 35/-; 3 Osram D.E.P./610 valves, new, 10/-
each; one Osiam D.E.5. valve, 5/-; one Osram D.E.5B
valve, 5/-; 3 superhet interstage transformers, with
oscillator and fllter unita by R.I., 35/-—Box 3717, clo
The Wirelcss World. (6998

MORSE Printer, relays, condensers, coils and other

1/6; 27/42

experimental gear for sale; view by appointment,
—'qudmgton 2870, 62, Caagford = St., London,
N.W.1. (6979

ITTLE Used L85A, 10/6; Marconi Ideal, 6 to 1,
12/6; B.T.H. pick-up and tone arm, 30/-;
Loewe plck-up (fortnight’s use), 12/6; Boyer-Lowe °
superhet, 3 1ulermediales, filter, oscillator ocou ler
{cost £5/5); 10/- each.—Wilkins, 25, Electric Av.

Westclil, Essex. 3

(6980

EKQO D.C. Unit, M2, 15/-; A.C. mains transformer,

input 230v., output 200v., 100M.A., 15/-, ur
would exchange for eitner or any of following: A.F.5
transformer, 28/14 choke, M/C milliammeter 1-50,
output translormer 1.1.—Ordish, 50, Bonnington Cres.
cent, Sherwood, Nottinghum, (6992

charged, 30/-; also

LITE Accumulator, 120v.,
: , 1H.F,, 5/-~119, Gar-
(6996

D.E.P. 610, 6/-; P.M.
diner St. Gillingham, Kent,

WIRELESS Transmitting Sets for Morse Telegraph,
or distant Control of Models, etc., lin. spar]
coil, condenser, spark gap, bLelix, etc., very compact,
complete and rea.di for use, 12/6; high note buzzer
with heavy Morse key, very high quality, 7/6.—Below.
ELECTRIC Motors, 3jsh.p. to 1zh.p., 110v. and
220v. D.C., silent running, carbon brushes, in
perfect condition and working order, suitable for
gramophones, television, or any small power u
10/-; a few with overheated windings, i! rewoun
make good dynamos for ILT, accumulators,. 6/-,—
Below.
COMPLE'I‘E Portable Telephones, readf
class instruments, 17/6; hand telephones, 4/8;
1,000 ohin choke coils, 1/-; Dewar switches, 1/-5
large earphones, 1/3; Morse keys, 4/-.—Below.
IGIILY Sensitive Microphones for Transmission of
Specch or Music or Sensitive Amplilying, 2/6;
microphone transformers to suit, 2/6; microphone
buttons, 1/-; G.P.O, relays, 2,000 ohms, very sensie
tive, very low operating current, 6/6.—Below.
2IN. Spark Coils, 11in.X7in.x6in., complete with
contact breaker and condenser, 12/6; lin. spark
coils, 4in.x4in.x5in,, fully complete, 6/-; Ford igni-
tion coils, 3in spark, complete, 4/-—~Below.
DYNAMOS, shunt wound, for charging or lighting,
50v. 4 amp., ring oiler bearings, carbon brushes,
35/-; 100v. 3 amp. ditto, 50/-; 110v. 3 amp., ball
bearing, carbon bushes, 55/-; 110v, 2 amp. ditto,
45 /- —Below
LECTRIC Motors, all ball bearing aud carbon
brushes, 1¢th.p, to 1%h.p. 110v.. 30/-; 6-volt ear
starter motors, 10/-; 12-volt ditto, 12/6; 110v. motor
direct coupled to air blower, mounted on iron bed-
plate 14h.p. motor, 45/-.—Below.
gTARTERS. please stale requirements; starter regu.
b lators make good field rheostats for dynamos,
to carry 2 amps. 7/6, to carry 5 amps. 10/-, to carry
8 amps. 12/6.—Below.
ALL Above Goods Guaranteed, cash with order, or
c.0.d., all goods 3 days' approval from date of
delivery; all letters answered.—Galpin, Binfleld Heath,
near HMenley-on-Thames. 7053

YOUR 0ld Components Taken in Part Payment
for Latest Type; see our advert. in column
Receivers for Sale.—Scientific Development Co., 51,
Fishergate, Preston. [or28

for use, high

Advertisements for ** The Wireless World ** are only accepled [rom firms we believe to be thoroughly reliable.
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Peak Value ! Three realings on one dial, volts,
H.T. and L.T., and milliamps, perfect accuracy,
remarkable reliability, and so useful, many listeners
would pay donble its prica rather than be without
it! A sensation on its production, the Wates
Meter still leads as the original and pre-eminent
8-in-1 meter. It makes set handling a science, and
gives you the true appreciation of what gool
reception really is.

The * Wates " Ranze. Standard Model, Price 8'6.
Case, 2/6 extra. Panel Mounting Model, 13/9. Panel
Mounting Milliammeters with Jewel Bearings,
0-50 or 0-25 M.A., 9.6.

READINGS :
0-150 Volts,  0-6 Volts,  0-30 Milliamps.

Fully guaranteed. Res. 5000 ohms.
Obtainalle from HMalford’s Stores, Curry's Stores nd all
Radio dealers, or direcl.

THE STANDARD WET BATTERY CO. (Depl. W.W,)

184 188, Shattesbury Avenue, LONDON, W.C.2.

l Components, Etc., for Sale.—Contd.

| Broadeast Torrid (Dubilier), 4,6;

LEARANCE of Surplus.—Muliard metal cone
speaker, £2; cone unit and chassis, 10/6; Mar-
coni ldeal transformer, 10/-; Igranic pick-up, Phono-
vox, 10/6; cabinct and kit of parts for Mikado 2, £2;
cabinet, hinged lid, panel, and kit of good components
for Mullard 3*, including Ferranti transformers, dual
wave coil, etc., £4; also various other parts; send for

list.—Box 3725, c/o The Wireless World, [7011
&MA’I‘EUR'S Surplus.—Magnavox, 6-volt, £4/10;
pé valves, A.C/S with adapter 16/-, P.M.26 16/-

.F.607 6/-, P625A 7/6; Pye 0.0003 diffcrential, 3/6;
Marconiphone volume control, 4/6; Watmel tone arm,
4/6; Varley rcsistance, 150,000 ohms, with holder,
4/6; pair Lewcos split primary aerial, with bases,
B‘I-.; all guaranteed perlect.—Briggs, Carlton Rd.,
Shipley. [7018

LISSEN H.F. Choke, ditto L.F.2 Ormond 8.M. dials,
ditto reaction condenser, 2/- each; P.M.3a, 4/-;
moving iron milh-
5/-; Blue Spot cone and unmit,
M., 74, Shirley Park Rd., Croydoo. [7025

{{DISON BELL Cone Speaker, 15/-; Lissen trans.

formers, 4/- each; Mullard 4-voic valves, 4/-
each; Fellows Little Giant 4.valve set, with valves
£2; all in perfect condition.—8. Cook, 8, Eaton Bray,
Dunstable, Beds. [7026
RAJ.)IO HOUSE. HUDDERSFIELD (9th wioner).
EVERYWHERE

LEADING.

ammeter 0-10 m.a.,
a25/-.—F.

INVARIABLY
A SSISTING
B R17ISI

] NUUSTRIES.

‘ "Lm,rrme

1' MPORTED
'1‘ RADING.

YOUR Support Appreciated, our efforis to satisfy
so pleased Lit{lehampton customer that he scnt
unsolicited testim. sal: Your firm is strects al-eal
of some of the ,ondon Houses for business. This
unso_licited reputation we endeavour to upaold,

WIIE‘.\'EVER

The MIDGETPHONE
WTEE - (2,000 or 4,000 ohms).

7 A wonderful  miniatur:  Wireless
Receiver which equal. in volume
und purity of reproduction the best
Wireless Haadphones known., Fits
every Lar large or .mall, perfectly
and does away altogether with the
discomforts of large Earpbon.s «nd
H:adbands.

NO Headbanil, NO Headaohes.
NO Hot and Painful Ears,
Splendid volume of sound (rom any
Crystal Set, Wonderful reproduction
from Valve Seta. A little eclentitic
jnstrument.  Held to ear by neat

wire loop.

Also'made in 10 ohms resistance for
usy with the SUPER-MICROPHONE
as a highly efloient DEAF AlD.

The Mid. etphone wneighs 1 onnee, including 14/6 Post

thin 6 ft. sitk connercting cord Free
FREDK. ADOLPH, Actual Maker, sPhone:
27, Fitzroy Street, London, W.l. Museum 832

Mention of ' The Wireless World,” when writing to advertisers, will ensure prompt atiention. Af

JNVESTIGATING
ECEIVER'S
CCENTRICITIES,
ICENCE-HOLDERS

J{NERGETICAILY

SURVEY

PEEDILY the Guide for Replacement Parts, but
S when all is in order, why mnot submit m;ml.ayly
composed advertisement, using the words ' Reliability
Wireless Guide,” so as to encourage readers to apply
jor this list: weekly change of matler
a 100.volt H.P, battery for each effort published, and
useful c¢onsolation prizes given.

GEN.UINE
NBIABED
NSPECTION -
| stcovnns ) -
| FVERYINING wate ir e, il i e
15, Radio TIouse, Macaulay St.,, ITuddersfield, to

3 mpetition efforts should be submitted, in-
t‘;iléggilngcoalsse if name and address publishable if suc-

cessful. (Only 23 alternative words required, Radio

House, Huddersfield, remaining, one word_for each

initial follewing). Prize-winner from Ipswich. (7055
MISCELLANEOUS.

COTT SESSIONS and Co., Great Britain's radio
doctors, officially approved as wireless repairer
by Radio Society of Great Britain and Wireless League;
old sets of every type repairqd. rebuilt, modernised:
send set for immediate quotation.
COTT SESSIONS and Co,—New sets constructed with
your or our components, guaranteed finest work
manship, we specialise in * The Wireless World ” cir-
cuits; remember, we have satisfied customers through-
out the British Isles! Bristol, Gloucester, Weston,
Taunton; send name, address an date and our I}nstol
representative will call; if winter comes now 1s the
time for overhauls--Tel.: Tudor 5326. 1, Castle
"Terrace, Muswell 1lill, London, N.10. [0262

XPONENTIAL Horns for Cabinet Gramophones and
Wireless, metal and wood; liet.—Maddison, 1,
Chapel St., Marylebone, N.W.1, 6143a

desired;

“SUPERTONE TALKIES”
PRESENT THE

PERFECT PICK-UP

AS USED
FOR FHR
TALKIES.

PRICE 54 O 4'. 0

GUARANTEED IN EVERY RESPECT.

PURITY OF TONE.
RECORD WEAR ELIMINATRD.
PERFECT TRACKING.

TRADE ENQUIRIES INVITED.

Enquiries and orders: -

SUPERTONE TALKIES,
3, Macclesfield St., London, W.1,"

N.B.—Orders are taken in strict rotation.

COMPLETE ELIMINATOR TRANSFORMER
P = PRIMARY.
' Reraney vour |ame
& 2 I'a- 8 [wo-t20] -
3 8- ¢ 1o-1z0| -
» —
A-c dno-zuq -
. s | sEcoNpary..
-2 259 |o09]
TO BUILD : 1-3 250 Jo-ov
|| your owN =3 | s00 oo
4 4 = a a
MAINS SET. ; P ELA L
s$~6 s 1-5
u-6] 3-8 {u:s
Well des'gned, and CARR @O 0% |§x0
m:mnnorﬁ-nl::s. ZOL PAID L t 5 |50
7 -8, 1-8 |50
PUGH BROS,, 95/101, Holloway Road, N?

~ORDER YOUR CABINET.
NOW ‘

EVERYMAN FOUR
METAL CABINETS

46/6 each

(or without woodwork 35/« each).

KiILO-MAG & RECORD THREE
METAL CABINETS.

35(= each, or with woodwork 46/6 each.
Kit-Set 27/6 and 38/6 each respectively.

i Finished crystalline Brown, Black or Blue.

| T'rade enguiries invited.—S$amuel Eaton & Sons (Manu. |
1§ tacturers of Lizhting Good:),66/72,Barr 5t. Birmingham

1930
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's nothing to beat it
| at any price

] There

-

“STA
7 RW

'LOUD SPEAKER\UNIT

'Hear it but ONCE. Conviction is forced upon
‘ you by the amazing refinement of reproduction—
the glery of golden melody, the clarity of the
spoken voice. The Wates Star is seriously
‘acknowledged by experts, and all those who have
heard it, as a truly sensational advance over any
‘other reproducing instrument yet produced—
ilrrespectlvc of price, HEAR the Wates Star First!

'YOUR SET IS ONLY
'AS GOOD AS ITS
SPEAKER.

4 coils. double maynets,
upper adjustment for
niagnets, lower adjust.

-l tor
L

ment armature,

cashonl4 days
uppro, it your
dealer cannot
rupply.

THE SHAFTESBURY RADID Co

CPAREXp

Bakelite Drum Dials

_ with
Escutcheons

| for .
~/W.W. Receivers
(Supplied by return). |

5/6

complete.

| Cabinets, Coils, Valve olders, for etc.,l
‘' Wireless World ' Receiver.

Order direct from : |

E. PAROUSSI, |

10, Featherstone Buildings, Migh Molborn, W.C.1 |

\ssssm—— ' Phone : Chancery 7010,

AGI
\
\

~ |

(Dept. W.W.) 13@/183, Shaftesbury | - Lec
Avenue, London. W.C.2 | 1
B i

|

Miscellaneous.—Contd. I

ASY Parments.—Wo supply, by easy pnymeuts.‘
componeats, aceessories, and sets, any make; 10%
down, ULalanee spread over 1Q monthe.—Send list of
requirements to_London Radio Supply Co., 11, Oat
Lane, Londun, E.C.2. [oos7
and ampmeters

1\ ETERS. Meters.—Milliamp. re-
calibrated and shuntz provided; voltmeters fitted
with resistances for higher runges; send meters for
estimates.—Chester Bros., 244, Dalston Lane, London,
x.8 {5290

LEXANDER BLACK. the original wireless doctor.
will call (London and Home Counties) and cure
vour set; sets installed, maintained, and brought up
to date: complete satisfaction or no charge; gramo-
phone pickups, ILT. eliminators, and Webson moving
coil spealers demonstrated by appointment; purity re-
production  specialist.—2a, Woodville Grove, N.16.
Sloane 5105 or Clissold 3687. [0277

ENGINEERS.—Impnrmnt Notice. Results now to
hand show that 86% of onr candidates pass their
exams. at the first attempt, a remarkable record un-
approached by anv other organisati-n and showing why
we can guarantee ‘' No pass—no fee.” If 86 out of
every 100 ordinary men can suncceed, why should you
remain in the ranks? Now is the time to " get busy "
and investigate. Our handbook. * Engineering Oppor-

tunities,’”” explains the most simple and suceessful
home-study methods of passing A.M I.Mech.E,, A.M.1.
C.LE, M.L » AMLStruct.E, AMILEE, G

& G., G.P.O., Matric, ete,, exams. The book outlines
Courses in all branches of Civil, Mech., Elec., motor
and Wireless Engineering, and includes a brilliant fore-
vord by Prof. A. M. Low, in which he shows claarly
the chances you are missing Send for this fres hand.
hook now (state subject or cxam.).—British Institute of
Enginecring 'fechnology, 87, Shakespeare flouse, 29-
31, Oxford St., London, W... {6589
YOUR Old Apparatus Taken in Part Payment

for Latest Type; see our advert. in column
Roceivers for Sale.—-Scientific Development Co., 51.
t“:shergate, Preston. [oz29

|
| IRELESS Notes.—A monthly service of informa-
| tion for all those who want the very best in

wireless or gramophone reprodnction;
of receivers and components; immediate postal help
and advice in all difflculties;- something new and
unique; you must have it if you want to know the
truth.—Iull particulara free from Xrnest H. Rohin-
ron, Langmead, Pirhiight, Woking, Surrey. [6144

PATENT AGENTS. |
ATENTS and Trade Marks, Rritish and foreign.—

frank criticism

tiee and Co. (H. T. P. Gee, Member R.S.G.B. und
AM.IR.E.), 51-52, Chancery Lane, London, W.C.2.
'Phone: Holborn 1525. fooo1

REPAIRS,

WELVE Months’ Guarantee Accompanies all our
Repairs; sany make of L.I. transformer, hend-
phones, or loud-speaker repnired and desputched within
48 lours; 4/- post free; don’t discard if burnt out;
terms_to trade.—Transformer Repair Co. (Dept. W),
214, High St., Colliers Wood, S.W.19. foo11l

QCOTT SESSIONS and Co., Great Britain's radio !
KN doctors; read advertisement under Miscellaneous !
columu. foz63

INGSTON-ON-THAMES.—2/- per bobbin
speakers; 'phones per earpiece; transformers,
gnarnnteed.—Minter, 156, Cambridge Rd.

lond-

4/-;
5900 |

t

REPAI‘RS Returned Post Free, and to ensure satis-
( faction send remittance after approval of same.
ds Wireless Repair Service.
OUD-SPEAKERS. headphones, rewound to any
resistance and remagnetised, 3/-; transformers
rewound, 4/-; Blue Spots, T'riotrons, and 4-pole units,
la's; work gnaranteed.—Leeds Wireless Repair Service.

5. Boston Place, Green Rd., Le

(‘1 UARANTEED Repairs by Experts, loud-speakers, |
x headphones, cone units; pick-ups, any type re:

wound, remagnetised and adjusted; post free 4/-; trans.

formers from 4/-.-llowell, 42, Fotheringham Rd..

eds. (6830

Enfield, Middlesex. {7047 |
[

l WANTED.
' ‘ ANTED, 3 64x6'2x6 screening boxes; exchange |
for PM.1 HF. and P.M.2.—" Trentham." \
| Cuuueil 8t., Llandudno, {7007

| Seaffs, [7017
WANTED,.McMichael Screened Dimic Three, also
Marconiphone 6-volt moving oeil speaker.—
Norris, Pixhall, Hawkhurst. {7043
AGENCIES, -
S‘PARE Time Agents to Seli Components and Sets, |
D no initial outlay.—Dept. * A."” 138, Parkananr

| &3
| Midla
Advertisements for ' The Wireless World ** are only accepted from firms awe belicve to be thovoughly retiable.

‘VANTED, Pye 32H, Ferranti 6/17 H, 6 uf, 4 ui,
500v., 25,000 megochm wire wound potentiometer:
particulars and price.~Tipper, 1, Overton Bagk, ILeek.

Av., Thorpe Bay,

AG

Essex.

ENTR Wanted Idenl H.T. Accumulators, 60 volt
32/-, 120 volt 58/6; good terms.—Pearson, 29,
nd Rd., Bournemouth. f6414

K

“ANOTHER
HELLESENS,
PLEASE”

ESPITE the results of the

last Election, it is safe to
say that we Britishers are a
Conservative crowd,

When we have found a good
thing,something we can trust,
something that never lets us
down, we stick to it. -I donot
need anew H.T. Battery at the
moment, my present Hellesen
has only been in use for three
months, but whenI do, I shall
automatically ask my Dealer
for ‘ Ancther Hellesens,
please.” And if you like to
say that this is largely a
matter of sentiment, I can
only reply that it is a senti-
ment that would never have
had foundation if I had not
proved Iellesens to be such
rattling good batteries, and
I'm only one of thousands
who think the same.

l

.

PRICES

Standard Capacity.

““Wiray ' g volt Grid Bias Type 2/=
“Wirin ” 6o volt ILT. Type, .10/0
“Wirup'* g9 volt H.T, Type, .18/
“Wisol " 108 volt HT. Typc 20/~

Treble Capacity.

"Kolin ”* o volt H.T. Type . .13/
“Kolup " 99 volt H.T. Type. .32/8

Your Dealer Sells Them.

MELLESEN DRY SAYTERIES,
ELECTRICAL MEASURING  INSTRUMENTS,
POLYMET MICA «ue PAPER CONDENSIRS,

HANDLAMPS, TORCHES. ETC.

- A, H. IIUNT, LTD., CROYDON, SURKEY,
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‘RADIO-LEGS

REGD. TRADE MARK

‘* Radio-Legs * converts into a pedestal model
any set or table gramophone---no matter
what size.
rock.

Beautiful finish — oak or mahogany.
Obtainable from your dealer.

Clips on in a moment. Firm asa

folds

ONE
MODEL
FITS ANY

SET

Fve vV N

Adverliseasent of Belling & Lee, Lbl., Gueensway Works, Ponders End, Middleser,

—

erit.

Amps.,

ease on

218, Upper

with
DIX-ONEMETER,

DIX-ONEMETER 50/- ONLY

Range Multipliers 6/6 each
Electrical and Radio Test Booklet Froe

ELECTRADIX RADIOS

Apparatus

PRICE REDUCTION
OF THE MULTI-RANGE

DIX-ONEMETER

The extensiv: sale and
enabled a reduced price to be offered below
ibe already exceptionally low price.

increased usc has

DIX-ONEMETERS are now

30/~ omly, s remarkably small

orice for a meter worth £10 in
comparison w.th otbers.

Latest Model. To 1st Grade Brit.
Eng. Standard. Mirror  Double
Scale. Moulded Base. The finest
Precision M ilti-measurine instrue
ment is the DIX-ONEMETER,
the acknowledged Radic standard
beloved by Expert and Amateur.

Imitations of its Bakelite case and
mirror scale are inferior. They
lack the 50 Multiplier Ranges. the
Precision, the Duplex Scales, Knife-

Edge Needle Accurate Bearings and High Figure of
Remember that the
is as nearly electro-static in its tiny load and can
be used at 2,500 ohms per volt,
high value of 250,000 ohms can be used.
Milli-Amps., and Amps. to 20A. Milli-
Volts and Volts to 2,000V. Resistances from 50
ohms to 50 million ochms. All these are measured

DIX-ONEMETER
On 100 volts the

Micro-

the versatile and finely mad:

Depot

Thames Street, E.C4
City 0191.

|

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

“B.A.T.” 750 Watt
“Q.M.B.” SWITCH.

Thiz minjature witeh comfortably
breaks 3 Amperes at 260 Volts,
For H.F,, L.F,, ILT., L.T. Circuits,
For A.C, Bets, Eliminators, Gramo-
Motors, and a< Loud Speaker
Field 8witch, ete.

“WIRELESS WORLD" aaid
(14.8,29) ‘‘functioned quite well
on test and did not give any cause
to justify doubt u« to their ability
to handle ihix waltage” (750
Watts!l),  “Ideal for use in
portable sete and in all types of
mains equipment.'

“B.A.T.” “Q.M.B.” POWER
SWITCH ouly 2/6 Each.

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

l

T EELEX |
(— - wod
4%‘1, - TREBLE DUTY

3d. with
plain tops.
Available for any
occasion, covering
every torm of con-
pection — the idsal
terminal for wire-
less men, expert or
otherwise,

Write for list X87.
J. J. EASTICK & SONS,
118, Bunhill Row, E.C.1.

Tele,: Clerkenwell 9282/3/4.

Agencies.—Contd.

R. G. GREATREX and Co., 184, Regent St., Lon.
don. “'Phone: Gerrard 6268 (known for Atlas
Battery Eliminators), are distributors of a fine British
portable; 16 stations, £16/16, [6754

GENTS Wauted, spare time, wireless experience, to

demonstrate and seld the world's best and
cheapest 3.valve set.—Mag-Radio 112, Warstone Lane,
Birmingham. (266

EXCHANGE.

.EXCHANGE, Exchange.—Send list of surplus parts
“ and your new requircments for quotation; any-
thing supplied post free.—Coppin, Sylvia Court, Putsey
Heath. [6494
YOUR. Old Apparatus Taken in Part Payment for

Latest Type; see our advert. in column Receivers
for 8gle.~S8cientific Developmeut Co., 51, Fishergale,
Preston. [0230

EXTENDED PAYMENTS.

EFERRED Pavment, Radio; instalments for any-
thing radio over £5; absolute privacy.—Write, 37,
Walbrcok, E.C.4. ’Phone: Mansion House 4831, [6894

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

IRELESS Retail Business, main road East London
suburb, shop fitted electric light, telephone, good
living accommodation, profits over £400 p.a., increas-
ing, certified aceountants fixures; price £400, stock at
valuation, about £2Q0.—Write 3676, c/o Phe Wireless
World. [6991

OUTH-WEST Eugland.—Progressive radio business,
good living; £300; stock at valuation.—Box 3729,

clo The Wireless World. (7014
SITUATIONS VACANT.
IRELESS Opcrating  Appolntments  Assured;

short qualifying course, day, evening; fees pay:
able after appointment for boarding students; Morse
classes..—Manager, Wireless 8chool, 21, Manor éardens‘
London, N.7. Archway 3694, (6379

IRELESS Testers Requited at Once, experience
essential.—Apply to Marconiphone Works, llagen:
ham, Essex, (6984

THE Services of a Qualified Radio Engineer and
' Designer are Required, must be experienced in
all branches and able to control large prodartion.—
Write, stating quulifications and where previously em
ployed, to Box 3663, elo The Wireless World. {6983

YOUTH Wanted for Wiring and Assembling, pre-
vious experience in A.C. and H.F. (screened
grid) essential. Write, stating age and wages required,
to E. 8., Box 3723, The Wircless i orid. (7002

MECKANIC Wanted, must be highly experienced in
the theorctical and practical side of up-to-date
amplifiers, good opeuning for really suitable man.—
Epoch, 3, Farringdon Av., E.C.4, [707¢

YOUNG‘Man {aged 21-25) Required for }Iiga Clas:
Repair Work on Small Electrical and Wireles:
Apparatus.—Apply in writing only, stating age, ex
perience, and salary required, to The Gramophone Co.
Ltd., Employment Department, Hayes, Mi(ldlesc[x.
708¢
WANTED, wireless assistant, technical, theoretica
and practical salesman, able to modernise anc
;';apati}rl sets.—Apply Gordon, 113, ‘High 8t., Thorntor
eatln.

B/[ANAGER Required for West London Shop, mus
be expert salesman, control staff, reasonably tech
nical, good post for man able pass guarantee bond.-
S'alarg and commission to Box 3732, The Wireles
World.

SITUATIONS WANTED.

A’I‘ Liberty, wircless traveller, highest references, e:
cellent connection, practically all Engbmf-—]
Ward, Box 3716, clo The Wireless World, [69¢

OUNG Maun, 21, desires situation with radio éne
neers, 5 years’ practical experience, good the
retical knowledge, P.M.G. certificate. 3% years' ele
teical engineering, secondary education, dijve ca
London area preferred.—Box 3727, e¢/o The Wirele
World. [70:

'WIRELESS Expert, with car, requires spare tin
cmployment as demonstrator, portable sets, et
Birmingham, Warwickshire districts.—Box 3734, ¢,
The Wireless World, [70¢

YOUNG Man (27), tall, good appearance and addre:
seeks situatiom, preferably with talking pictu
company, 9 ycars’ commercial experience, sound tec
nical knowlcdge dcsign and comstruction of hi;
power amplificrs, good rcferences.—H. E., 29, Upg
Addison Gardens, Kensington, W.14. 70!

7 OUNG Man, 23, diploma in radio, 5§ years’ priva
experience, seeks situation with manufacturer

Box 3722, ¢/o The Wireless World.
A62
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BOOKS, INSTRUCTION, ETC. ’ _— o

NE’I‘ I1.T, Batteries are now a proved success; write WI | : lD’s FI " E ST v H Ll | E

for new illustrated booklet, giving cost and
ethod of building and maintaining free; mention

Graves ‘Vulcan’ 2-Valve Wireless Set is the World’s
greatest achievement in Wireless Value & Efficiency

LATEST DEVELOPMENT IN WIRELESS SCIENGE.

{6077
ITEP by Step Wireless; & complete course of the
)" “theory of electricity in relation to the practical
sign of wireless apparatus, eliminators, circuits, etc.,
ith extracts from a designer’s notebaok, giving up-to.
ite practical application; issued weekly; send 1/. p.o.
r first 4 weeks,—Clifford Pressland, A.M.LE.E.Eng.,

spt. W.W., Hampton-on-Thames, {o195
(REE: Inventor's Guide on Patents.—T, A. A., 253 . . N 7 . . .
' (W), Gray's Ion Rd., London, W.C.1. {6373 Even if you are only a beginner, this magnificent installation will enable you

 COUMULATOR_Charging, Maintenance and Re- to start where others leave off; or if you are an experienced wireless
L pair. By W. 8, Ibbetson. A handy guide to the operator, this superb set will give you a thrill of - interest which you have
j‘,',‘f;ﬁ,‘r“é‘ad"‘.‘p‘;‘/"‘él’,fét_“_“g‘;mb‘ﬂgﬁggn?r‘; CILGILD I never had before, and a sense of power and command over the mysterious

rker St.. Kingsway, London, W.C.2. [7068 forces of the ether which will positively astonish and fascinate you.
g DO NOT LET THE LOW BARGAIN PRICE MISLEAD YOU

‘ into thinking that this is a cheap production. On the contrary, every component is of first-rate
quality, ang the whole production is worth many pounds more than the price we ask. The Graves prine
ciple of business stands for Highest Quality, Lowest Price, Easiest Terms, and Immense Sales.

BRIEF SPEGIFIGATION The Cabinet is of polished figured Oak, beauti-
—_— fully finished with hinged lid so that all
internal parts (including valves) are easily accessible.  Dull Emitter Detector and
Power Valves of proved efficiency, with anti-microphonic valve holders. No
coils to change. Latest type H.T. Battery; efficient 2-volt. Accumulator, and
complete Aerial Outfit. Cost of upkeep is negligible. The LOUD SPEAKER
is of exclusive design Cabinet Type in beautifully marked Oak to match the Set,
Will give the finest tone and wide range of musical frequencies, being fitted with
large magnet of the ‘four pole’ type, which ensures perfect
reproduction.  Price complete and Carriage Paid £7.17.6

The Paient ** DORIC* Cabdinet is really

high-class ani superbly dnished, l?niq::
Pt jon allowing it to
assembled in 8 few minntes withont the
uid of nails or screws. Perfectly rigid
when assembled, forming a cabinet it
for the housing of the most costly radio
ret, Packs fiat in card box when sent
Dy post, thus minimising risk of damage.
Cabiuets to suit any cireuit,
FRENCH POLISHED MAHOGANY OR OAK
. WITH HINGED LIDS,

TERMS:
Our inclusive | ANOTHER BARGAIN ]
pargaln Trice | THE GRAVES SCREENED GRID 3-VALVE S=T

pnyments. Complete {n every particular. Wonderful range & amazingly good
Send 10/6 now. reception. Exclusive Gak Cabinet & Cabinet Loud Speaker, £12:1
and complete and all of the highest quality. Carriage Paid 15
purchase in 14 TERMS: 15~ with Order, and 18- Monthly.

3{3,’;}:‘}3153’;} WRITE FOR BEAUTIFULLY ILLUSTRATED CATALOGUE FREER

watisfled afier Fullest Particulars and detalled speeifications: also the newest types
teying Outflt of dependable Portable Sets, and other varleties of high-class
in your home. Receiving Apparatus,

Money back if
J. G. GRAVES Ltd. SHEFFIELD.

disappointed.

frluc-hou Base Board included:
Panel  Depth_Price

" Pa Panel Depth Price
127% 77 %X 77 21/~ net] 18" x 77 x 10” 30/— net
16"% 7" X 9 27/6 21" X 7" % 9 33
18" % 8" x 8" Specini for Music Magnet, 30/~ net.
Any slzo made to order at proportionate price.
Postage 1/- rxira. Cash with order or 0.0.D,

de i ! Quotations §iven for Specint Cabinets.
Manufacturcd o_nly by— .

tomas O"Brien Ltd., siater st., Seet st., Liverpool.

e e S T T ey

Your First Steps

- in Wireless

By HUGH S. POCOCK
Editor of * The Wireless World »

—

A most helpful little book for those who are i | )
beginning to study wireless. 1t explains BONA FIDE TRADERS’ GUIDE. Y REPAIRS
technical difficulties by simple analogics. Any make of L.I, Transformer, Loudspeaker

Send for our comprehensive Iiustrated List. or headphones repaired and dispatched within
Price 9d. By Post 11d. QUICK SERVIGE,  QUICK SERVICE. |||  46HOURS_TWELVE MONTHS' GUARANTEE
From ILIFFE & SONS LIMITED THE QUALITY HOUSE l with cach l'El%’!llf:r“‘/-l I;S;;me-
Lern: 0 17 .
Dorset House, Tudor Street, London, E.C.4 QUA . 1S

TRANSFORIgeER REPAIR CO.,
pt.

| and leading booksellers. VW 14 W,
’ 214, High Strest, Colliers Wood, London, s.w.uA

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

Are you making a Wireless Set ? If so, why

not include mains P and do away

with dry batteries.

Complete set of components 47s. 6d.

1If you already have a wireless set use a TANNOY

mains _unit H.T. £2,17.6. LT. £2.12.8.
Combined units £5.12, 6 complete.

THE TULSEMERE MFG. CO/}

1-7, Dalton Street, West Norwood, S.E.27.
‘Phone : Streatham 6781,

63 Advertisements for ** The Wirelsss World ** ars only accepted from firms we believe to be thoroughly reliable.
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Brown, 8. G., Ltd. ............ 7 Igramc Electric Co. td. Ritherdon & Co., Ltd.
Brownie Wireless Co. (GB], Lid. 30 Impex Electrical, rid. .. 14 Rothermel Corporation Ltd. a7
Bulgin, A. F., & Co. cccievrseenss .37 Jackson Bros. ........ Rowley, Thomas A. L d. 3
Bullphnnc Ltd. J.R. Wireless Co, 26 Shaftesbury Radio Co. .. 37
Burnc-Jones & Co., L.d 34  Lectro Linx, Ttd. .......... 30 Squire, Fredk., ..........., 25
Burton, C. F. & 1{. 50 Lever, Erie J. (Trix), Lid Standard Wet Bnll.ery Co. 38
(,arrmgmn Manuf, Co., LlJ. oo 26 Leywon Batiery Co. ... Stratton & Co., Ltd. ......
Ce]estmn Ltd.  ..cveeeerensee 24 Lisenin Wireless Co. 20 Supertone TAlKies vuovrornern i .. 36
" Christian Herald = 24 Lock, W. & T Ltd DD Telegraph Condenser Co., Lid. .... Coveri. & p. 6
Clirnax Radio Electric, Ltd o) e 33 Loewe Radio Co., .. 24 Telephone Berliner (London), Lbd. . .o 25
Cole, E..K., Ltd. ...... . Couver i, London Electric Wu'e Co. & smu.hs. le .. 19 Telsen Electric Co., Ltd. o .. 11
Cossor, A. C TH{¥i}, 0000000000005 000D000DD00DEEDAD 22 London Radio Supply Co. ......... .. 32 Transiormer Rep'ur Co. . 39
C.P. Mast Co. ... .. 32 Lustrolux, ltd. .......... boD Trelleborg Fbonite Works, Lud. 40
Day, Will, Ltd. 25 Lyons, Claude, Ltd, ... U ‘& 38 Tudor Accumulator Co., Ltd E
Digby, F. ..... Marconiphone Co., Ltd. . Cover iv. Tulscmere Manf. Co. ..... 39
Donotone  ..... a1 McMichael, L., d. . oo Ultra Electric, Ltd. 29
.Dr, Nesper, Ltd, - M-L Magneto Syn 18 Vandervell, C. A., & Co.
Dubilier (‘ondeuse. Moore & Co. 34 Varley (Olwcr Pell Contml LCd) 23
Eastick, J., & Sons M.P.A. erelcss, .12 Ward & Goldstone, Ltd. 24
Eaton, S.. & ‘Sons ... Mnullard Wireless Sery: over i, Watmel Wircless Co., Ltd. .. ... .cve.une,.s 18
Xdison Swan Electric C O’Brien, Thos., Ltd. .... .. 39 Westinghousc Brake & Su.by
Electradix Radios . Oldham & Son, Ltd. . Cover {ji AR ™ 5 0000000p0n0nOa00SE0e0amaanE0Ges 200
Ellison Manf. Co., L Ormond Engineering Co., eeee 17 Whitcley, Boneham & Co., Ltd” Cover i
Epoch Radio M anf. Co._ Lid. Paroussi, E. ....c..cveneen 37 Wingrove & Rogers. Lta. ...........
LEver Readv Co. (G.B.), Lta. Partridge & Mce, L(d. ..o, 25 World's Wireless Stores .. .. .. 32
ACCUMULATORS “ELITE " Britain’s Bes! Batterv
ACCUMULATORS, 60 volts, 3 amp. .
H T. hour type, 02, Semi-oil Submerged. gz.jlq wam’;’:‘.‘lp‘fu'u:mdaﬂ
Completeasillustrated. Price .. &3/ per m i3jdepos (gl y
per mih for 3 mths, prevents surfacs  leakage
DOUBLE CAPAC[TY TYPE 60 volts, 30/ lossas! As supplied io
6 amp. hours = HM. GOVERNMENT
or10/-depostt prp 4 RTMENTS.

& 5/- per mth for. 4 mths,

London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON, W.1.
ACCUMULATORS ELITE, Bedford St., HALIFAX.

Telephone : 4304, Telegrams : Elite, Ha[i/ax.

A
20000 VOLT.
K0, Phpaiaet Lo e B2

NOW THE CHEAPEST!

NEW 25% REDUCED PRICES.
Highly Polished. Hlvhly Polished. Highly Polished.
% Black or Wavy. * Mahogany. $” Black 1" Mahogany.
fud. 3q. in. or Wavy, 1d. sq. in. 1d. sq. in.

6x 9 26 3i6 4'6
7% 14 4/6 6/3 82 l
7x18 8/~ 8l 10/8
Tx2 k153 9/3 12'3
8 x 12 4/8 (35 8-
8 x 16 6/- i 108 |

TRELLEBORG EBONITE WORKS LTD. ‘
UNION PLACE, WELLS STREET, LONDON, W.1.

|l DIRECTION
|| FINDING

and DIRECTIONAL

By R. KEEN B.Eng. (Hons.),

WIRE

RECEPTION

Second Edition : Revised and Enlarged.

Mention of ** The Wireless World." when writing to advertisers, will enswwe prompt atiention.

HIS volume deals with the principles

of the subject and the constructional
details of direction-finding installations, i
and includes some information concerning
aircraft installation..
principles
Finding in this country in such a way that
the subject may be grasped casily by
engineers tackling this field of wireless
work for the first time.
photographs and diagrams are included.

Price 21/- net.

From leading booksellers or
direct from the Publishers:

LI ILIFFE & SONS LIMITED, *
Dorset House, Tudor Street,

1t describes the
of Direction and Position

Numerous

By post 21/9.

London, E.C.$.

w.w 68

Af®
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without altering
your Set

With the wonderful Oldham
L.T. Auto-Power Unit
you get all the advantages of
mains operation without
altering a single wire in your
set and without the expense
of special valves. It ends all
recharging worries—no more
- - run down accumulators — no
OLDHAML.T. more missed programmes. The
. Oldham L.T. Auto-Power Unit

Auto-Power Unit gives ample L.T. current for the largest set.

Imorparating W estinghouse
Metal Rectifier under License

Just connect to your Receiver and to the nearest light
Two-volt . socket — just plug in or out with the two-way plug
Type 45 / provided. Plug in to listen, plug out to recharge—that's
all there is to do! Everything is automatic and vour set

; 4-volt Type - 58/6 is never connected direct to the mains
| G-volt Type - 65/6 The Oldham L.T. Auto-Power Unit is built for years of
service. It has no moving parts—no valves and nothing

| Permissible Discharge

up to *9 amp. to wear out. Ask your dealer to tell you all about it to-day.

JHAM

L.T. AUTO-POWER UNITS

idham @Ms""l.\ Ltd.. Denton. Londm\KQﬁ'iccC 40, wlckk)w St Glasgow : 200, St. Vincent dtrect.
anchester. ings Cross, W.C. Te . . |
Televhone : Denton 301 (4 lines) Televhone : Terminus 4446 (3 lines) e ol 2097 (R

Advertisements for ** The Wireless World ** are only accepted from firms we belicve te be thovoughly reliable.
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Fire destroys merchant vessel!

Face to face with
sudden death... in
mid -ocean ... men
rely on efficient
Marconi Valves

Four days out of Liverpool.
Smoke pours from hold !
€argo ablaze! Frantic
S.0.S. wirelessed through
Marconi Valves.

... Hundred miles away,
trans-Atlantic liner alters
course. Full steam ahead!
At last. .. look-out reports
clouds of smoke on horizon.
One hour later ... cargo
steamer abandoned. Crew
rescued . . . . . thanks to
Marconi Valves.

... Marconi Valves are
usedinmajorityof principal
passenger-carrying ships
of British Merchant Navy.
For unfailing service, wide
range, long life. 7hey will
improve your rvadio set.
Give you clearer tone, fuller
volume. Cost no more. Use
less current. Fit any set.

S

The first and greatest name in wireless

Printed for the Publishers, ILirre & Sons Lrn., Dorset House, Tudor Strect, London, £.C.4, by The Cornwall Press Ltd., Paris Garden, Stainford Street, London, S.E.x,
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AvnTiaLia—Gordon & Goteh, Ltd., Melbourne (Vietloria), Kydney (NSW.). Brielane (Queenslind), Adelaide (3,A.), Perth (W,A.), and Launcesto: «Tasmania).
Canapa—The American News Co., Ltda, Toronts, Wimrpeg, Vabeonver, Montivid, Ottawa, 81 John, Ralifax, Jiamilten;  Gordon & Goteh, L, Toronto;  Linperial News Ce

v Turouto, Montreal,, Winnipeg, Vancouver, Vietoria, Nkw  ZeaLanv—Gordon & Gotch, ltd., Wellington, Auckland, Christchurel and Dupedin.
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OLYMPIA COMPETITION RESULTS—-—Wmmng Apparatus Revxewed

-‘ RADIO \REVIEW |
\T/te Paper/brEVery Wireles

Wedn\sday, Novesmber 13th 1929, .

% 0 d
L.F TRAN FORMERS

Radics Choice

Have scquired a world-
wide reputation for
Quality and Value.

Buiit by Specialists in
Trensformer construction g
they bave set a Quality of Free and post free, 0 '* W,W."

P, A DRIEF suavey .
'zit;lmruyczwabng ;le“ T Readers, on receipt of a postcard.
e The complete range of **ClarOstat’*

This avthoritative 36-Page Book,
compiled by Experts, with 47 Illus-
trations (27 circuits — 3 scale
drawings), describes clearly and
simply the home construction ot
all types of Eliminators, etc

5 ’;- ——

e

. work better with a Telsen SCIENCE OF RADIO
Transformer - - - - Fit 25 variable Resistances, and their
y one now! L emie o uses, is also described.
! TELSEN ELECTRIC e e o
RADIOGRAND CO. LTD.

12/ Ml S _CLAUDE LYONS Ltd.

76, OLDHALL ST., LIVERPOOL.

The famous “Utility”
Mite Condenser and
NEW DRUM DIAL.

,’ Th: Component that [
created the keenest
interest at Olympia!
Readings appear
through the central i
aperture, simplifying |
casy tuning; saves
valuable space. Sup- [
plied for left or right §
hand operation.

\lmmmm )

W

Price.

PROGRESS  WORKS -

/ WALSALL, ENG.

7 W03 0002 1078

Write for fully illustrated Lists.

* WILKINS SWRIGHT L o o
il HOLYHEAD R m‘) BIRMINGHAM PreClSIon gondensery

\
Rl .
- N — T | T — = — -~ = o e _.—__ - P e — - N— .
L‘“ﬁpzﬁ@:&.‘“&—-‘x_-&e&;ﬁ; — - L, —43- m:'-".»— e | T -4 " S il
No. 533. Vol. XXV. No. 20. Copyright. Registered as a Newspaper

for transmission in the United Kingdom.
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N\

ERE is a point which may not have
occurred to you.
It is but one of many interesting and
instructive features dealt with in Mr.
Full O’Power’s illustrated booklet,

“INSIDE KNOWLEDGE?”

on the correct use of Radio Batteries, a copy
of which is obtainable FREE from your dealer.

= - ‘tﬂil

PRICES ) . : : . - ‘ g mabe

(1]
74 Sl ER
popular Type: o " 3 A A f ¢ Pow
No. 1200 60 volts, 8- 1 : N = y ;
Na. 1202 100 volts 13/~ ¥ = , - ; oy A
Type for || . e
Poower Valves. | S & VoL >
o Power

ooLWC

e Vi e
6o volts

No. 1206

100 volts

SIEMENS BROTHERS & CO. LTD.,
WOOLWICH, S.E.18. |

T ——

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



USEFUL INFORMATION.

A.C. Filament Heating Transformer.
QOutput 4 v. 5 amp.

Type No. | 155 LN B EE ml 3|

A.C.Mains | oan
Voltuge 1100-108 107.114 200.214 215-208 229.245 246-260
Price 32/6.

Please give voltage and periodicity of A.C. Mains supply or type
number when ordering.

H.T. Supply Unit.
Approximate output when used in conjunc-
tion with an average multivalve receiver.
Tapping 1-—Detector Valves 40-60 v.
" 2—H.F. Valves. 60-90 v.
" 3—L.F. Valves. 90-130 v.
re 4—Last Valves. 150 v.

Type No. | 100 | 1L | 210, 3% | 240 , 280 |
A.C.Mains | ! ! ——
Voltage |100-108 Iw7-1ulzoo-zzuims-ziaa |220-245 1246-260!

Price £5-5-0
Please give voltage and periodicity of A.C. Mains supply or type
number when ordering.

AL

RADIO ENERGY

'SE them both—the A.C. Filament

Transformer and the A.C. High
Tension Unit. Mullard has made them
for your radio, bringing you instant
trouble—free entertainment with no
hum. Too long have batteries held
back radio from being effortless enter—
tainment, but with the advent of these
components you can fetter the steady
energy of the mains to give you lasting
service.

Mullard

MASTER, - RADIO |

Advert. The Mullard Wireless Sevvice Co., Ltd., Mullard House,
Charing Cross Road, London, W.Ca.

Advertisements far *“ The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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Fit a Philips All-
Electric Filament
Transformer and do
away with your accumu-~
lators. Save trouble
and expense and get the
best results.

No accumulators to run
down or fail in the
middle of a programme.

No weekly bother of
changing accumulators.

No bill for recharging.

Type 4009.

Price 29/ 6

\ LTsuppLY

296

- PHILIPS

ACFILAMENT TRANSFORMERS

PHILIPS RADIO, Philips House,
145, Charing Cross Road, London, W.C.2

e

™y Ky,
$ You cannot /
Q afford to use any but the best )‘3\

Q Condenser in an climinator circuit.

HELSBY CONDENSERS ]

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

Guaranteed working voltages :-

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

Type 4A = - 600 volts D.C. ]

All Helsby Condensers are vacuum dried i

and impregnated with a special non- |
ygroscopic material which
renders them moisture
proof.

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

/2 / /

BRITISH INSULATED (ABLES LTD

PRESCOT - LANCS.
Makers of PRESCOT and HELSBY cables

BMention of ' The Vireless World,” when writing to advertisers, will ensure prompt atlention. A2
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"HELLO EVERYBODY

—

GET NATURAL-NOT
GUTTURAL PRONUNCIATION

Get reproduction which is so amazingly
faithful that it is difficult to define it
from the original oration.

No component is apt to make or mar your
reception more than the Transformer.
Remember, whenever a Transformer is
specified, you can with confidence it
Telsen. They are Radio’s choice.

—

They are Entirely Briﬁsh.
RADIOGRAND

1276 876 R AT SFORIAER S

TELSEN ELECTRIC CO., LTD., MILLER ST., BIRMINGHAM.
Both in ratios 3—1 & 5—1

_

A3 Advertisements for ** The Wireless World "’ are only accepted fromn firins we belicve Lo be thoroughly reliable.




4 ' ADVERTISEMENTS.

TE BEST Loup SPEAKER.

‘MUSIC HATH CHARMS — when |

reproduced by the Donotone Loud |
Speaker, which is fitted with the

unique tuned gongs. Amazing
purity and volume.

COME AND HEAR IT!

Demonstrations Daily.

7 Days’ Approval against cash,

—_—

The

DONOTONE (reza) LOUD SPEAKER

(Pept. C),

40, Furnival St., Holborn, London, E.C.4. |
TELEPHONE: HOLBORN o523,

Height of
Knob and
Dial  together
is only 1§ in.—
no more than
the ordinary
single Dial.

The Slow
Motion Mech-
anism {is ex-

The Epi-
cyclic Friction
Drive employed in
this D Type Slow
Motion S.L.F. makes tun-
ing an exceedingly smooth and
accurate business. Thisinstrument,
boasts a finish as good as can be found
anywhere. It is sold in capacities from
.00015t0 0005, and in prices from12/6to 14/-

ceptionally
small in size,

protruding
only § in,

Here is @ small screw which s
the simple method adopted for
aljusting tension,

B

Advertisement of JACKSON BROTHERS, 72 St. Thomas' Street, London, S.E.1. Telephone : Hop. r337.
Mention of “* The Wireless World,’" when writing to advertisers, will ensure prompt atiention. aAd
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S

NOVEMBER I3TH, I1929.

Type 3002

£5-10-0

PHILIPS

PHILIPS_RADIO, PHILIPS HOUSE,

a5 Advertisements for ** The Wireless World ** are only accepled from firms we believe to be thoroughly reliable.

I Type 3005

£3-17-6

Get the best out of your receiver—volume, tone
quality, distance—by using a Philips Battery
Eliminator and thus taking your H.T. current
from the electric mains. Also it's cheaper
than having to pay for new batteries every
now and then. One of the three types of
Philips Battery Eliminators meets your
needs. Type 3009 and 3002 work off A.C.
Mains, Type 3009 giving grid bias as well
as H.T. For D.C. Mains there is Type 3005.

For 10/- down you can have any of these on

Philips’ Easy Payment System.

'PHI
| Jbr-%dio

LIPS

145, CHARING CROSS ROAD, LONDON, W.C.2.



This transformer has three secondary windings which
enablp it to be used in the comstruction oi a complete

HT,, G.B. and Eliminator for the operation,
from A.C. maios, of Mazda indirectly heated cathode

valves.
Fo. 1 Secondary gives £ amperes at 4 volts for the rectifier
40/100 cycle model, vale Gamont. - A DUB0350, US0/250 or D75/305
£1 17 6 l?uda rectilylog valye may be used, preferably the firs;

25 oycde model, No, 2 Secondary will give .5 amperes at 4 volts for operation
£2 B © of the heaters ot np to five A.C. valves.

No. 3 Secondary is ceptre tapped, and gives 250 volis each
aid§ tor app!ica?ion to tas plates o a double wave
rectifier valve, such as the UUBO/250 valve.

EDISWAN

RADIO PRODUCTS

THE EDISON SWAN ELECTRIC CO. LTD.

Head Office & Showrooms Ediswan Radio Division :
° 1a, NEWMAN STREET, OXFORD STREET, W.1
(Phone :  Museum 9801). W47

stow-motion device,

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

005 81"

K.C. DRUM CONTROL
CONDENSERS
With Drum Control &nd slow-
:ﬁt&gssde‘;mc, :00052 15/6
denier 0005 o1 0005 38/6
‘Triple K.C. Combin- 40/_

ations 0f.0003 &.0005

MIDGET CONDENSER
A small variable condenser for

panel mounti .0000
000t or w00z - . 5/6

i
: \v.v,o‘ | ~ .

" If unoblainable  from jour
déa{er, ‘write  direct toyo:s
giving his name and address

UBILIE

VARIABLE CONDENSERS

Ask your dealer for the C Dubslier Condenser Co. (1925

Dubilicr Booklet—“A Bit CO" L"O) Lid,  Ducon” Weopks " Viotord)

about a Battery” — it's  free. i Road N. Acton, London, W.3.
BC 239V

D

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prommpt attention. A6
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e e et

BLUE SPOT GOLIATH
~".7.,. ® o o £6o‘6..

The name “Blue Spot” represents all that is faithful
and true in loudspeaker reproduction.

And the finest model of all is Blue Spot Gohath
Blue Spot’s greatest speaker.

Ask your nearest dealer to demonstrate this speaker
and you will hear the finest reproductxon that to-day -
- is possible.

‘ Six guineas is the price of this superb instrument.

F. A. HUGHES & CO., LIMITED, 204-6 Great Portland St., London, W.1

'Phone: Museum 8630 (4 lines).

Distributors for Northern England, Scotland and North Wales: H. C. RAWSON (SHEFFIELD & LO\IDO\I) LTD., 1c0 LONDON ROAD,
SHEFFIELD. ‘Phonc: Shetfield 26006. 22 ST. MARY'S PARSONAGE, MANCHESIER. 'Pivme: Manchester City 3329.

pe i e e = == = e = o ]
A7 Advertisements for ‘* The Wireless World = are only accepled from firins we believe to be thoroughly reliable.
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ARE YOU PROUD
OF YOUR NEW SET ? Grosvenor Batteries give continuous

and satisfactory service because they

DO IT JUSTICE incorporate a new vitalising element
AND FIT THE BEST ' ¢S Unidue to Grosvenor.
cowtrom 7/6 LN elve {os v. 20/~

-POSSIBLE BATTERY o, 'j1j6 %"~ |sv. 32/6

L. Battery

GROSVENOK BATTERY CO., LTD., 2-3, White St., MIOORGATE, LONDON, E.C.2. Phone: Met. 6365.

' The World’s greatest l
D) |I=
%z( ‘ Ir\\z E development in
A

Dynamic Speaker Construction |

AGAIN MGWAVOX
LEADS THE WAY

Standard Models Magnavox again leads the way with the new X-CORE
10lin. Cones dynamics. The X-CORE insures perfect alignment o¢
. 2 the inner and outer poles and a true concentric gap
No. 107 110/180v. D.C, £8.5.0 3 : g 3 q

L4 109 180/300v. D.C. £8.5.0 in which the moving coil may vibrate. The X-CORE
" a0l 6/14. I‘;'C ot £8~ . is secured in engagement with the main core by
* 4l 110 "éo v ALC 3t means of a bolt running directly through its centre.
405 200‘} 40°V50' . The new special model with 7%in. * LEXIDE *’ Cone
” /240v. °% £1 is the World’s finest Moving Coil Speaker, while the
AL Standard model with 10}in. “LEXIDE” Core

- heralds the greatest advance in dynamic power |

Special Models speaker construction. |

STANDARD MODELS 71in. Cones Write for new eight-page folder

10iin. CONE

SPECIAL MODELS
7}in. CONE

Yo% 1o e s THE ROTHERMEL
':Z igg (l;{}}i‘:SOI:yCA.C. fg.s.o CORPORAT[ON, Ltd.

, 404 200/240v. 50cy 24 Maddox Street, London, W.1
AC. £850 "Phosie, MAYFAIR 05789 .

Me(ntion of " The Wiveless World,” when writing to advertisers, will ensure prompt attention. . A8
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THE WIRELESS WORLD o , ADVERTISEMENTS.

An

ECONOMICAL VALVE

with an

ENORMOUS OUTPU'T/ V

| ____TMAZDAL____
| P650 ]

TYPE P 650

is a particularly efficient valve

of the super-power output class.
It is an ideal valve for the opera-
/ / 1 o+ tion of moving coil and other .
7 7 //—56——%] high quality loud speakers and
7 7 P § . 1= will give highly efficient service.
0_\ /] /,0 \2/_ PRICE 20/’
ST T T
%;“ij-@* i /o= TRY IT WITH YOUR B.T.H.
Z .'\, 0—; 7 // S AN,
/] N, gl O] (3 }
AR ARYAN VAN s y \
// 1/ / ,\ Q“ '6 | | [mn] : \\\ o §
VARDANEANRZRES 2] REPRODUCER.
A A A ; Juln The AMAZING
i | [GRID VOLTS

S0 45 40 35

THE EDISON SWAN ELECTRIC CO. LTD.
Head Office Ediswan Hadio Division and West End Showrooms:

1a, NEWMAN STREET, OXFORD STREET, W.1

30 25 20 5 10

'Phone: MUSEUM 9801

SHOWROOMS IN ALL THE PRINCIPAL TOWNS,

$ O

AQ

Advertisements for *

The Wireless World "'

VALVES mmmm

are only accepied from firins we believe to be thoroughly reliabls.
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WEBB'S

: PAY MONTHLY SYSTEM
el - ey IS FOR YOUR

Price 6/3 | 3 |
T ven I CONVENIENCE.

Type it N o |
“LHT. ¥ : _’,’(i,," 5'5‘ o(’)‘; You spend only so much now and yet obtain
flted "(',',}: el i ’ M illiampere ] “ full use and enjoyment of just what you want

slustrated). . e o hours. while paying for it in a comfortable, well
Price” 716 . managed manner that just suits your pocket.

For perteect
reception

The Peto & Radford Type ol RILT.”,

High Tension Accumulator has been
specially designed to give unchanging
potential under all varying rates of
discharge. In the P.& R. “R.H.T.”
plates are strong and made to hold
their charge over long periods,

Cell lids, of moulded ** Dagenite,” are
scaled in. End terminals are non-
interchangeable and wander plugs can
be inscrted through“the terminal tops.

Chargmg will cost
NOTHING

Charge vour

oft the mains
with the P.&R.
Trickle
Charger. For
DC. or A‘C.
Simple. Safe. NO walves. No *hum.’
Constant voltage. Perfect reception all the
time. Uses practically no current. Price
complete for D.C. 29/9, or A.C. 49/9.

Send postcard for details of this and the
rangeof P.& R. Batteries (L.T.and H.T .}to

PETO & RADFORD,
93, Great Portland St., London, W.1

(Teleplhione : Langdham 1173

Glasvow London Salen
Repair Depot :
AND 107n, Phnllt-o Rii.

PETO & RADFORD

ACCUMULATORS

H.T. Butteries'

EKCO ALL-ELECTRIC
2-VALVE RECEIVER.
Detector apd Pentode. For
D.C. mains. Model P.2. Send
only 30/- and then 12 monthly
payments of 20/1.

OSRAM MUSIC MAGNET
KIT. Complete with valves .
and cabinet. Iull instructigns,
Send ounly 20/- and then 12
monthly payments of 14’2,

PHILIPS ALL-ELECTRIC
2-VALVE RECEIVER.
Detector and Pentode,  For
A.C. malns.  (As Nationally
advertised.) “Send only 30/-
and then 12 monthly payments
of 19/6.

MULLARD ORGOLA KFIT.
Exact to specifieation, includine
valves, cabinet and full instrue-
tions. Send only 20/- and then
12 monthly payments of 13/,

PHILIPS ALL-ELECTRIC
3-VALVE RECEIVER.
Sereened  grid, Detector and
Pentode. TFor A.C. mains, (As
Nationally advertised.) Send
only 69/- and then 12 monthly
payments of 35 4.

AIR CHROME SPEAKERS.
Type F. Ideal for powerful
signals and radio gramophone
use. Send only 10/, and then
12 monthly payments of &7.
All other models in stock.

EDDYSTONE SCIENTIFIC
SHORYT WAVE THREE
CONSTRUCTIONAL KIT.
18-100  metres, Inecluding
Royalty. Send only 2)/- and
then 12 monthly payments of
147,

CELESTION LOUD
SPEAKER. Type Z2.
Mahogany. We consider this
the best value in the Cclestion
range. Send only 20/- and then
12 monthly payinents of 12/10,
Oak finish is slightly cheaper,

MAGNOVOX X CORE
MOVING COIL SPEAKER.
104" eore for D.C. mains.  The
latest dynamic prineciple speaker
made by the original makers.
sSend only 20/ and then 12
monthly payments of 12/10.
Smaller size core and AC.
mains models alsu in stock.

E.M.4. 1930 MODEL. DParts
aszembly, including coils an !
cabinet. Send only 49/- and

‘then 12 monthly payments ot

24/4. I you already have patt:
you wish to use let us advise
you.

structional Kkits,

We stock all leading makes of receivers,
] portables, and latest components for con.
Send us list of your
requirements and let us quote.

WEBB'S

RADIO ELECTRIC STORES,
164, CHARING CROSS RD., LONDON, W.C.2

(Nvar Tottenham Court. Road),
AND AT BIRMINQHAM.

‘‘EDDYSTONE'> SERVICE DEPOT.

[he beginning and the end in

PowiR

T.Rat J This announcement ts 1ssued by
The National Accumulator Co.” 44,

Mention ef ' The Wiretess Wopld,”” when wriling to advertisers, will ensure prompt attention. A10
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HE ZBrotwn Receiver could have been sold a few %t;‘;m‘?%/_am_
]'munds cheaper—if price-—and not performance former
1

ad been our consideration. But the name
IBrown demanded nothing but the best apparatus.
Performance comes bhefore price, because perfor-
mance lives after price is forgotten.
Consider what you get for your money in the IBroton
Receiver! A 30/- BBrown T ransformer—high precision
Polar Variable Condensers—the world-famous T.C.C.
Condensers—highly efficient Brotvn Dual-wave Coils—
a handsome ready-made oak cabinet. Even the
simple tools necessary for building are included.
Over £11 worth of Wireless for only £9!
~~ " Go to your Dealer’s and see what amazing value you get for your

money. Finally, remember that when yon have built the Zirotn
Reeciver, you can get over 40 stations on the loud speaker.

YCcc
CONDERSER
Y

World-famous
T.C.C. Condensers

In 4 Models — for battery or cleetric Mains operation.
Prices from £9 to £20—c¢btainable on casy payments.
You can also buy the Hrown Receiver ready built and
tested at slichtly higher priecs.

“Thees -

Brown

Brown Dual
Wave Coils

= -Valve Screened Grid
RECEIVER

SR
FREE! Write for free Ilustrated Folder about ot : (@A

Receivers to:
Dept. D, S. G. Brown, Ltd., Western Ave., N. Acton, W.3

High-precision
Polar Variable
Condensers

Ax Advertisements for ‘' The Wireless World ' are o'nly accepled from firms we believe to be thoroughly reliable,
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ﬁiE/LONG LIFE BATTERY WITH NO

Never again need you suffer from H.T.
‘¢ crackle,’”’ due to battery exhaustion. Get
« Pertrix batteries which, having no sal-
ammoniac electrolyte cannot develop these
annoying sounds. ¢ Pertrix '’ moreover
actually gives

60’

LONGER LIFE —

PERTRIX

PERTRIX LTD., Britannia House, Shaftesbury Ave... London, W.C.2

Factory : Britannia Works, Redditch, Worcs.

WHEN NOT
s

” A  Wireless
| ot WOT 1l
DIARY .55
Full of Useful Information

for all enthusiastic wireless amateurs, and
with ample space for memoranda and
notes concerning individual sets and other
radio matters.

Sixth Year of
Publication!

The convenient size
and informative
character of ¢ The

VELNARADARS AL 3 b
s LI P DI I

AR
otry

§hartes Letla £ &

PRINCIPAL CONTENTS:

Wireless World* TheWirelessWorld” Summary of Regulations Relating to  Broadcasting and Commercial Stations
q . - Amateur Transmitter and Recewmg of the World. Nationality Prefixes
Dlary have made it PRICES Licences. ConversxonI “Tables, L‘n]gl.sh ug byA‘xgateiurs Ilt)Iorsc(mle S'lvmbo;ls
measures to metric and viee versa eCl ! mn Ireless 1agrams. ypie

deservedly poPUlar * Clothllll}oarﬂ; Llc/;th:it'(:a?ey mal and metrical equivalents of fractions Wireless Receiver and Eliminators :—
It contains many w;fh ockets, pencil and of an inch. Broadcasting Stations of ~ Fourteen Different Circuits with Dia-
: np Heket' wlindow 2/6 Europe with their Callsigns and  grams. Valve Data, giving the charace

useful facts and io::so By post 2/7. b Wavelengths.  Principal Short-Wave teristic features of standard valves,

figures to which
keen wireless users Published jointly by
constantly refer. * THE WIRELESS WORLD,* LONDON, E.C.4, and CHARLES LETTS & GO.

From All Booksellers and Stationers

Waw. '3

iiil!lIllllliiiiijiiiji!jiiiiilllIlllllllllllllllllllllllIIIIIIIlllliiilllllllliii

Mention of '* The Wireless World,” when writing to advertisers, will ensure prompt attention. A2
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©  VARLEY | l: = _r_ | ‘HL

MULTI-CELLULAR | | B3 ) I 1O .

I 0 T HF. CHOKE B i A i _'}—-:N;‘b_ EEEE /
300 __,l 3 // = Gt .A\_\\ 1
AT TN
? // J L
=
: 4
e =/ L
200,000 -
g k // = & - - -4 1]
2 Il
E A 1= =l §
100,000 T =
R // L1 .
N 1 i 5
- l -
A 1 1 i [
500 000 1500 2.000 2,500 3000
WAVELENGTH (METRES)

Advertisement of Oliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, Ww.C.2.

Al3

Advertisements for ** The Wireless World ** are only accepted from firms we belicvs to be thoroughly reliabls.

Look at the impedance frequency curve of
practically any other” H.F. Choke. What do
you see P—a series of small peaks pointing to
the presence of minor resonances.

This means that, suitable as they may be for
use in the anode circuit of a reacting detector
valve, they cannot be considered for a parallel
feed circuit.

Not so the VARLEY H.F. Choke. A glance
at the curve will show that, whilst resonance
occurs at 2,500 metres, it is entirely free from
subsidiary resonance. And the resonant fre-
quency is well outside normal broadcast wave-
lengths so that self-oscillation is impossible.

This H,F. Choke has VARLEY quality; it is a component
with all the Varley research and painstaking workmanship behind
it. Satisfaction is assured when you specify Varley—the best
H.F. Choke on the British Market for choking c¢Mciently uy
to 4,000 metres.

MULTI-CELLULAR 9[6
H.F. CHOKE - -

Telephone : Holborn 5303.
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| "Onlly Six Weeks |
and T
Christmas :—

Have you realised that within the next
two weeks you will be called upon to I o
make a decision as to what music you
will have for Christmas? Whether it
.-is for your Club or your Home, you will
require some instrument to entertain
© your friends, and why not make it a
. Radiogramophone and be up-to-date?

BATTERY SWITCH

An attractive alternative to the
usual Push and Pull type of
Switch. All insulated, with indi-
cating “On"” and “Off " dial,
pointer knob, double contact and
suitable for use with panels up
to {in. thickness, Price 1/9d.
each.

The famons Benjamin  Clearer-
Tone Valveholder equipped with
small attachment enabling same t.r
be used with the pentode valve,

Flexible connection is provided for
attaching to the terminal on the
cap of the pentode valve. Piice
2124, each,

Pentode attachment only for use
with existing Clearer-Tone Valve.
Lolders or Vibrolders. 34, each.

5-PIN VALVEHOLDER

Designed for use with the new
s5-pin . valve with centre leg.
‘The well-known Benjamin anti-
microphonic feature is incorpora-
ted, and also patented contact,
which ensures perfect contact
for all types of valves

Price 1/9d. cach.

The R.G.D.
Radiogramophone.

An entirely new six-valve instrument
giving the highest possible quality for |
both radio and record, with ample :
volume, incorporating the latest design
of moving coil speaker, operates entirely
from electric mains, A.C. any voltage,
or D.C. 200 volts or over.

- £75 in Oak. £80 Mahogany.

Place your order now to ensure delivery,

to avoid disappointment. The popular
Push and Pull
double - contact

Literature. on application to Battery Switch.

last season's most

The oniginal CLEARER- successful accessory, It's off when it’s
The Radiogramophone Development ERinfaceot Cousideteine  tusesnurg it terminals /94,
low price competition has contact withall types each, without
St. Peter's Place,  Co. Sl s e e 10,
2/~ each list. cach.
froad Streat, THE BENJAMIN ELECTRIC LIMITED,
BIRMINGHAM. BRANTWOOD WORKS, TOTTENHAM N. 17.

|
E
a
Mention of * The Wireless 1World,” when writing to adverliscrs, will ensuie prompt aticntion. All '
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THE BIG-RATIO TRANSFORMER that has already set the Radio
world talking of the new possibilities there are in receivers employing
one stage only of L.F. amplification.

It is well known that ‘* higher ratio ’’ is synonymous with ¢ greater ampli-
fication,”” and the Ferranti research laboratories have now provided the
means whereby the extra amplification can be secured without that
serious loss in quality which has been hitherto so detrimental.

The Ferranti AF6 transformer is particularly suitable for sets of the
SG3 type. The new ratio is not intended for use in receivers employing
more than ONE stage of L.F.

The Inductance, with 3 milliamps. through the primary, is 65 Henries.
PRICE: 30/~

FERRANTI

FERRANT! LTo. HOLLINWOOD LANCASHIRE

Als  Advertisements for ** The Wireless World '’ are only accepled from firms we belicve to be thoroughly reliable.
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METAL RECTIFIER

\ STYLE A3
FOR LOW TENSION

D.C. Output, 9 volts, 1 amp.

. 23/6

MADE IN ENGLAND BY *'

The Westinghouse Brake &
Saxby Signal Co. Ltd.,

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

TFull details for using this unit are
given in our 32-pagc book, ‘“ The
‘All-Metal Way, 1930,” with circuits
and instructions for building all
types of A.C. mains units, high and
low tension.

Send 2d. stamp for a copy.

IO

W

For modern sets, with power valves, pentodes and moving coil
! = ¢ loudspeakers, the Tudor Monobloc High Tension Unit has no
- N

supertor.

for ordinary requirements, yet not too heavy to make awkward
handling—a unit that will stand for months between charges
without a drop in voltage, because of its absolutely non-current-
1 - leaking construction. It is a unit which has sold in thousands

since its introduction, not one single unit having been returned
ecause of unsatisfactory performance. A unit made by a company
with 35 years battery experience—whose huge stationary batteries,
weighing hundreds of tons each, are used by the majority of power
stations in this country.

ESTABLISHED IN PUBLIC SERVICE

It is a 10-volt Unit sold in three capacities, each more than ample

INITS FOR MODERN SETS

v , 10 VOLT HIGH TENSION

Pl’ei::fes:e'é‘it;‘rzg:“ particulars of Tudor . UNITS.

Name . .-teeviin ... BRI ‘ Capacity. Price,

Address.......oo.oleis  5HT. .. 2750 milliamps, .. 6/9

Tudw Accnmu.l;t;r;.l;z;.; 'x:w..'z 3 5 HTZ * 5'500 ” 00 10/-

Strand, W.C.2. 5HT4 .. 11,000 i .. 17/6
Advt. of Tudor Accumulator Co., Ltd., 2, Norfolk Street, Strand, W.C.2. P
. 'yl . 'y} —~ sy 3 . W B ¥ ‘
Mention-of ** The Wireless Vorld,” when writing to advertisers, will ensure prompt attention. AT6
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wHY Y Q U GAVE

FIRST PLACE 1o 1HENew

BURNDEPT
A.C. SCREENED SEVEN

/tincludes

Readers of ‘“ The Wireless
World " have unhesitatingly
awarded the Burndept A.C.
Screened Seven first place
in Class 1 of the recent
Radio Exhibition competi- o
tion. That is the verdict gxgxgmgrﬁ-ﬁlg::eg? gn(::phsﬁccl:texg;d;uag}éd
of those who really know, -
and it is supported by
the enthusiastic approval
of a wider public since
the Radio Show. The

» Burndept A.C. Screened

Seven is for amateur and

expert alike the finest all-

mains all-in radio set
obtainable.

An internal Frame Aerial for sharp tuning
and directional selectivity.

Three tuned Circuits for selectivity, and a
triple-gang single control slow motion cali-
brated Condenser for simplicity.

An Anode-bend Detector, resistance-coupled
to an L.F. Amplifier for prevention of
distortion.

Priced in oak at
36 gns.,

or £3.17.8 down and
1z monthly instal-
ments of [3.1.2.

An 8-watt push.pull output with 2 super-
power valves, giving enormous volume to—

THE NEW ErE e COMPLETE IN OAK

Burndept

GUINEAS
A.C. SCREENED SEVEN [ G U Zo

Write for full specification and details of our generous TERMS
Hire Purchase terms.

BURNDEPT WIRELESS (1928) LTD., 19, Eastnor House,
Blackheath, S.E.3. B.34

Al?  Advertisements for ** The Wireless World ** arve onlv accepted from firms we believe to be thoroughly reliable.
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The Famous

BULLPHONE
DE LUXE

LOUD-
| SPEAKER

Reduced
W from 55/-

-
1000 only

as an advertisement.

Ask your Loca! Dealer or
send direct.

CUT ouT
THE NEW
STATION

with

BULLPHONE

DUAL RANGE 4G& @
COIL s “”i‘

4-Pole
Adjustable
Tone

CONE UNIT

15'-

Adjustable
Cone Chassis,
suitable for

any Cone

Unit,

per 3 /- pair

Obtainable from your Local Dealer or direct from:

BULLPHONE, LTD.

38, HOLYWELL LANE, LONDON, E.C.2

l

for :
—Reliable |
H.T. Supply

—Dependabﬂity
—Long Life
—High
Efficiency

and smoothed.

all-TIME.

Type 506. Fu'l wave type.
Filament current 1 Amp.

Tyre 305. Half wave type.
Filament current approx. 1

Type 373, Half wave type.
Filument current 1 Amp.

4,000 and currents up

Birmingham Glasgow
Nottingham Cardiff.
Newcastle-on-Tyne  Belfast

Advert. PHILIPS RADIO, PHILIPS HOUSE, 145, CHARING
CROSS ROAD, LONDON, W.C.2.

Mention of ** T'he Wireless World,”” when writine to adveytisers, will ensure promsdt attention. Al18

An output easily varied

The only rectifier that has
withstood the greatest of

Representative types:—
R.M.S. max. Rectified current 75 m.A. Price 20/.

400 v. max. Max. value Rect. Current 60 m.A.

R.M.S. max. Rectified current 40 m.A. Frice 15 - ‘
Philips make rectifying valves for voltages up to j

PHILIPS
_ Jorfadio

Branches and Service Departments at—

Filament voltage 4 wvolis. |
Anode volts -2 x 300 vo'ts

Filament voltage 4 volis.
Amp. Anode volis R.M.S.

Price 15/- |
Filament voltage 4 volis.
Anode voltage 200 volts,

to 40 amps. {

Bristol Liverpool
Leeds Manchester
Dublin Plymouth
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THE NEW TECHNIQUE

" OF TONE COMPENSATION
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CORRECT COMPENSATION

It is rarely appreciated that the compensation required in the
lower frequencies in order to produce the correct musical result
has to be very large. The only way of obtaining this enormous
increase in output in these frequencies is by use of the Novotone.

Certain methods of so-called compensation appear on paper to be -
appreciable, but actually are insufficient to be appreciated by ear.
In the accompanying diagram the dotted line shows the amount
of compensation required theoretically, while the thick lines show
that obtained by using the Novotone. The difference between
the theoretical and actual curves is of so small a value that the
ear cannot detect it, and consequently the Novotone for practical
purposes gives perfect compensation.

It will be seen that at 50 cycles the amplification of any compen-
sator must be approximately 5 times the input from the pick-up.

Any form of compensation, whether carried out in the pick-up
itself or by any other device which does not give an amplification
of this order, cannot appreciably affect audible results.

The curve also shows how the amplification of the higher
frequencies can be modified by means of a scratch control to suit
varying conditions met with in different apparatus.

-
¥

Hug'e lossés tlo'
be made good!

OW can you possibly have realistic
reproduction from records when, to
start off with, the notes below 250 cycles
(approximately middle C on the piano)
are not cut in the records at anywhere
like their true proportion? See extract
from ** Wireless World,”” August 2Ist,
1929, page 177: ’ *

“In ordinary records if is necessary lo restrict
the amplitude of notes below about 2560 cycles in
order that the vibration may be confained within
the standard pitch of the groove.”

In addition, what about the losses in the

upper and lower registers caused by
pick-ups and amplifiers ? :

THE NOVOTONE
COMPENSATOR

makes good these losses electrically
(without the use of valves) and gives
realistic reproduction by putting in every’
note at its proper proportion.

THE NOVOTONE COMPENSATOR

was placed FIRST by Public Ballot in

the ‘¢ Wireless World’”' Olympia Show
Competition. (Classification 7.}

]

PRICE £5 compLETE

(McLachian Tome Compensator. . Patenis Pending.)

Descriptive Booklet “ W.W.” Free on
Request.

THE NOVOTONE COMPENSATOR GIVES REALISM FROM RECORDS
GAMBRELL RADIO LTD., BUCKINGHAM HOUSE, BUCKINGHAM ST, STRAND, W..z

AlQ Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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TARE YOUR CHOICE

M.P.A RESEARCH DEPART-
MENT OFFERS YOU THESE
3 NEW M.P.A. SPEAKERS.
SCIENTIFIC MASTERPIECES !
EACH ONE A TRIUMPH OF
JGOOD LOOKS, TONAL
] ' PERFECYTION AND VALUE!
HEAR AND COMPARE:

Py &

THE NEW M.P.A.
POPULAR
PLAQUE

A BETTER INSTRUMENT THAN
EVER BEFORE—and AT A LOWER
PRICE! Fitted with the wonderful
new Mark Viunit; with new robust
protecting grille at back ; mounted on
wooden base. Remarkably sensitive,
clear and loud! Even response over
wide range of frequencies, attractive
mahogany or oak finish. 2 /.
And look at the price!

* Don’t forget also to hear the *
new Mark VI Speaker Unie,
Itis onlv 12/6, chassi: with 14"
wood baffle and 9" conc costs
10/; full mounting instructions

are given,

THE NEW M.P.A.
POPULAR CABINET

ANOTHER EXAMPLE OF M.P.A.
VALUE! An attractive speaker with
a first rate performance. Yetlow in
cost! Like the Popular Plaque, it has
the unique Mark VI movement. bx-.
tremely sensitive.  Splendid ‘repro-
duction. Exceptionally wide range.
Handsome llaolishedgall({cabinet. Box
resonance eliminated. Hear

it and you'll buy it! Price 45/.

Mahogany Cabinet 47/6

THE NEW M.P.A,
MOVING <OIL
SPEAKER

SEE AND HEAR THIS AMAZING
NEW SPEAKER! Whatever price
vyou are prepared to pav, you will not
get anything better! Here indeed is

Hearing that is almost sceing!”?
Built on entirely new principles.
Permanent magnet. No separate
energisinz current required. Patent
affling system eliminates box reson-
ances,  Glorious tone! Dignified
design in polished oak. - A delight
for the eye and tho

ear! Complete 15 GN‘O

Unit only on base, 12 Gns.

P

M.P.A. products above £5

can be purchased on easy

deferved terms. Ask your
dealer to-day.

. M.P.A. Wireless, Ltd.,
Hearin Dept. 2, Radio Works,
Almostgseell’f;g‘ High Road, Chiswick, W .4.

IGRANIC

TRANSFORMER

Ratio 1 to 7-2

The IGRANIC ELECTRIC COM-

PANY, LTD., produced a 1 to 72 ratio

transformer two and a half years ago for
single L.F. stage working.

The curve was and is still
ahead of all others

- The Igranic Electric Co., Ltd., were also

the first to give to the public the real
curve of interpretation of transformer
performance, viz., voltage amplification
plotted against frequency under load.
“PRIORITY is the EASIEST THING
to DISREGARD " but the name of
IGRANIC is invariably associated with

pioneer effort and high achievement.

TYPE G, Ratio 1 to 72

PRICE 30/~

Get one at your dealer’s, or
write direct to Dept. U. 300,

m
QueenVicloriadr

Mention of ** The Wireless World.”” when writing to advertisers. will ensure prompt attention.
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" AN EXIDE BATTERY WAS
AGAIN CHOSEN AS THE
BEST BATTERY IN THE SHOW -
. | | o 3
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In the baftery section of the National Radio Exhibition ‘Bal|:'zf,' c;iganised
by the "Wireless World,” the Exide H.T. Battery, Type WY10, gained first
place. This new battery, having a capacity of 7000 milliampere hours,
is designed for very large outputs, and meets a growing need in public
address systems, talkies and similar work. At 10/6 per 10 volt unit, Exide

v

value is fully maintained. . . ' >

A
- Sde.

.\
L

Vot o S 3 ‘\i A
S N S g R ok ad T

For smaller outputs there are other Exide H.T. Batteries that wilt exactly meet .
your needs, particularly the W.H. range witha capacity of 5000 milliampere hours.

- THE LONG LIFE BATTERY

‘Prices of W.H. range of Exide H.T. Batteries:—10 volt unit - 6/3. 24 volt unit - €1 4 0.
Units in wooden crates: 40 volts - £1 12 6: 6Qvolts - £2 6 6.

(o

Obtainable from Exide Service Agents and all reputable dealers. Exide Service Agents give Service on every make of battery. ’
BXIDE BATTERIES, (London Sales and Service Depét) 215-229 SHAFTESBURY AVENUE, W.C.2
- 5 H.26

’ 1
a1 - Advertisements for ** The Wireless Woild ** are only accapted from firms we believe to be thoroughty. reliable.
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I‘N this annual ballot the public awarded the
" EXCO-LECTRIC” All-Powér Unit, A.C.
Model C2A, first place for Mains Supply Units.
If you have Electric light or power mains you can
enjoy worryless wireless! Just plug in the * EKCO
Adaptor and * Switch-on—That's all |
You can *“ EKCO-LECTRIFY ” your present set with
an “EKCO” All-Power Unit and eliminate H.T. or
L.T. batteries with an “EKCO"” H.T. or L..T. Unit,
or enjoy modern radio at its best with an ‘* EKCO-
LECTRIC” Radio Receiver.
“EKCO"” products are British Made for D.C. as well
as A.C. Mains and are obtainable on Easy Payments.
*EKCO ' H.T. UNITS saitable for 1-5 Valve Sets, Up to 20 m/a.

- D.C. MODEL, IV.20
(on lefty Tappings

for $.G. and at 0-120
and 120/150.
£2.10.0 complete.
A.0. MODEL 3F.20
(on right) T'appings = £
for 8,G. and at Gu &P e

and 120/150, %
£3.19.°6 complete, Y
Write for Free Booklet on
** All-Electric " Radio to:

, Dept. W, ¢ Ekco ** Works, Leigh-on-$ea.

y

%y

*Plug-in~That's all!"
* EKCO-LECTRIG ™
RADIO REGEIVERS AND POWER SUPPLY UNITS.

A beautiful and clear tone.

A pleasing appearance. _ c U T 0 U T
The two advantages of ' INTERF ERENCE
3

Dr. Kesper Loudspeakers.
—— SPECIALLY TESTED AND RECOMMENDED.
READY RADIO UNIT ., 20/-

e

, TUNEWELL UNIT .. .. 10/6
( HARLIE UNIT .. .. .. 12/6
| G.E.C. UNIT .. 18/6

| INCLUDE ONE
}lN YOUR SET

FREE—OUR LATEST CATALOGUE
(BY POST 6d.)

| DETAILS OF OUR EASY PAYMENTS
ON REQUEST. MODERATE TERMS

WILL DAY LTo.

19, LISLE STREET, W.C.2

'PHONE : REGENT 0921-22,

Trpe N2, Mabogary Cabinet Jgrg

Type N.26. Oak Cabi
e N6 Oclo S5 .. 39/6

Ask your dealer.

DR. NESPER LTD.,

Colindale Avenue,
HENDON, LONDON. N.W.9

Mention of * The Wireless World,” when writing to advertisers, .will ensure prompt attention. A22
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When you can
buy Ediswan
Accumulators
at these prices !

Major Loten.
70 Airllp. hrs.

Midget Loten.
12 Amp. hrs. 2/9

Little Loten.
20 Amp. hrs.

413

Minor Loten.
45 Amp. hrs.

8- |

Your accumulator worries are ended if you instal an Ediswan—your
charging bills are reduced, too, because the new mass type plates
ensure maximum life per charge. From the lead used in the plates
to the glass of the containers, Ediswan accumulators are 100% British,

The Loten Range is particularly suitable for slow discharge over long |

periods ; for higher discharge rate, the B.W.G. type shou!d be used.
Hf it

EDISWAN

.......its better

Ask your radio dealer.

THE EDISON SWAN ELECTRIC CO., LTD.
123-5 QUEEN VICTORIA STREET, LONDON, E.C4
SHOWROOMS IN ALL THE PRINCIPAL TOWNS.

na |

N a set built
with Lotus units
every component
pulls its weight.
Their close, clean
fit, sound connec-
tions and infall-
ible accuracy pro-
duce a set which
is easily and
quickly assem-
bled and gives the
highest efficiency.
For your next set
choose Lotus
Components. Al-
most every unit
you need will be
foundintheLotus
range at every
wireless shop.

AL OIS

COMPONENTS

Made in one of the most modern radiy
factories in Great Britain by

GARNETT WHITELEY & CO. LTD.,
LOTUS WORKS LIVERPOCL.

a23  Advertisements for ** The Wireless World » are onlv accedted from firms we believe to be thoroughly reliable.
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In two types:
" Consor 230 P.T, (2 volis, .8
amp.) end 415 P,T. (4 volta,
. «15.amp.) Amplification Fac-
tor 40, fmpedance 20,000
Anode Volts 100180,

25/-

Price « - =«

(elther typo)

A. C. Cassor Lid., Highbury Grove, London, N.5
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ECAUSE they are braced to a girder-like
B rigidity the elements of the NEW Cossor

Pentode have exceptional strength,
Locked top and bottom they are secure against
individual movement. This unique Cossor
system of Interlocked Construction definitely
eliminates all possibility of damage due to shock. Ouly
complete destruction can impair the superh tone—ihe
enormous volume of this remarkable valve. Use the
NEW Cossor Pentode in your Receiver —no other
make has Interlocked Constructiou.

‘The NEW

PENTODE

The omly Pentode Valve with Interlocked Construction B
2199 A; N

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt atiention.
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MECHANICAL MUSIC AND THE MUSICIAN,

constitutes a menace to the professional musician
has been a subject of discussion ever since broad-
casting was introduced, and the fight between societies
of musicians and broadcasting is still an undecided
battle in this country. In America, where broadcasting

THE very vexed question of whether broadcasting

" had a considerable start over our own country, it had

seemed that some sort of understanding between the
musician and the broadcaster had been reached; but

‘the arrival of the *‘ talkies '’ and the great advances

which have been made towards perfecting the gramo-
phone record appear to have been watched with the
greatest anxiety by professional musicians in the United
States. Recently we have seen large advertising spaces
in American newspapers taken by the American Federa-
tion of Musicians, with the object of trying to arrest
the encroachment of mechanical music where it is feared
the new art will oust the professional musician.

Some of the arguments put forward by the American
Federation of Musicians do not seem to us to ring true,

A 25 |

WeDNESDAY, NOVEMBER 13TH, 1929. . VoL. XXV. No. zo. -.

as, for instance, a statement that ‘‘ The cultural menace

of this movement to supplant Real Music with the flat,

savourless monotony of . Mechanical Music becomes
apparent upon a moment’s thought.”” Is it not the
generally accepted view that broadcasting resulted in a
vast extension of the musical public and an enlarging
of the appetite of'the world for music of all kinds?

The cxtension of the use of what is described as
mechanical music must, we fear, resuit in less employ-
ment amongst individual performing musicians, but
may not this prove to be only a temporary objection
and not one which is likely to have any lasting effect
to the detriment of music generally, nor to the dis-
advantage of the community, for surely the increased
taste for music must stimulate the demand for creative
musicians in every grade of the art,

“THE WIRELESS WORLD” OLYMPIA
SHOW COMPETITION.

winners of the pfizes which were offered by
The . Wireless World in connection with our
Olympia Show Competition. The prizes, it will be
remembered, were to be awarded io the competitors
who succeeded in correctly forecasting the outstanding
single exhibit at Olympia, as decided by the majority
of votes, and who also had the largest number of
correct forecasts in the other classes of apparatus. '
The first prize of £50 goes to Mr. A. Vernon, 214,
Bradford Road, Manchester.

§§ }Q Y E are now able to announce the names of the

£20 from firms who exhibited -at the Olympia Show, is
gained by Mr. Albert Maunders, 95, Bradshaw Street,
Nelson, Lancs; whilst third, fourth and fifth prizes, of
similar vouchers to the value of £15, £10, and £5 respec-
tively, go to Mr. H. J. Whitehouse, 12, June Avenue,
Bromborough, Cheshire’; Mr. William M. Moore, 30,
Mariners’ Cottages, South Shields; and Mr., Walter R,
Johnstone, 5, Linden Road, Levenshulme, Manchester.
The winners have already been notified of their suc-
cesses by letter.

Elsewhere in this issue, as we had previously
announced, we illustrate and describe the apparatus
which has gained the largest number of votes in each
of the classes into which we divided the exhibits at
Olympia as a whole, and we have made this an occa-
sion for introducing photogravure reproduction to illus-
trate the apparatus, as we felt that the winning products
merited some special. distinction such as this method
of illustration provides.

The second prize, of a’
voucher for the purchase of apparatus to the value of

.



Modifications to Suit Individual Requirements.

By H. F. SMITH.

EFORE attempting to supplement the information.
B already given on the subject of the new Kilo-
N Mag Four receiver,’ it would seem advisable to
deal with the highly topical question of selectivity—
undoubtedly the burning problem of the hour to a great
number of wireless users, and a matter of interest to
the majority of listeners who look ahead, even though
they may, at the moment, be unaffected by the changing
technique of broadcast distribution. :
The set as described seems to have proved itsel to
be sufficiently selective for use under average con-
ditions, and experience has shown that it is hardly
practicable to improve its performance in this respect
without sacrificing H.F. amplification, increasing operat-
ing difficulties, or decreasing circuit resistance to a point
where high-note loss becomes apparent.

When dealing with a receiver that is frankly designed
for long-distance reception one naturally hesitates before
suggesting any palliatives for interference troubles that
will bring about any considerable reduction in sensitivity,
but it must not be forgotten that the amplification pro-
vided is sometimes greater than can be conveniently
handled, and it is with a clear conscience that one can
recommend such practices as reducing the number of
~primary turns on the H.F. transformers. It is quite
permissible to reduce the medium- and long-wave
primaries to, respectively, .20 and %o turns. It should
be made clear that such a drastic reduction as this is
seldom necessary, and that it is best to take off a few
turns at a time. These should be removed from the
ends of the winding ncarest to-the anode connection.

Mention was made in the descriptive article of the
fact that interference can be lessened by moving
medium- and long-wave aerial connections nearer to
the earthed ends of the appropriate input coils. As a
refinement, alternative connections may be provided.

Another way of increasing selectivity—but still at
the expense of amplification and high-note retention—
is offered by increasing the ratio of capacity to in-
ductance in the tuned circuits. To make this alteration
variable condensers of 0.0005 mfd. should be used, and
a few turns should be removed from the aerial-grid
coils and from the H.F. transformer secondaries. -

' The Wireless World, August 14th and Aungust 21st, 1929,

It is hardly suggested that the above rather drastic
expedient should be applied to existing sets; instead
of going to the expense of obtaining a new set of con-
densers it is certainly better to fit a loosely coupled
and separately tuned aerial circuit, which is a real
remedy as opposed to a mere palliative. This addition
was mentioned tentatively in the earlier article; it ican
now be advocated without apologies, as there are definite
signs that a general return to the two-circuit aerial
tuner, consistently advocated by writers in this journal,
is at last in sight. s :

Increasing Both Range and Selectivity.

There are several ways of niaking this addition to
the receiver as it stands, and useful hints on the subject
may be gleaned by studying the articles describing The
Wireless World ** Kit Set >’ (September 18th) and the
1930 Everyman Four (October 16th). Perhaps as suit-
able and convenient a method as any is that given in
Fig. 1, which shows an arrangement with continuously
variable capacity coupling. This requires the addition

r— ———————— Yt et e g e G (o o

! COUPLING
CONDENSER

0:0002 mfd
<

—

0-0005 mfd
‘:I

o

Fig. the

medium- and long-wave aerfal coils (L(a) and L(b)), and the

extra condensers may be mounted outside the screening |,
compartments.

t.—How to add a separately tuned aerial circult:

A 26



" Notes on the New Kilo-Mag Four.— £ g
of an.extra pole to the existing wave- range ‘switch S,,

but this component.need not be replaced if interchange- -

able coils, mounted externally at the back or side of
. the cabinet base, are used in the aerial circuit. These
 extra inductances are marked L(e) and L(b) in Fig. 1,
. and may conveniently be constructed in the same way

~ as those specified for the *“ Kit Set.”” The general ar-
 rangement of components adopted in this latter receiver
. may be imitated as far as possible, bearing in mind that

K

. exceptionally small overall dimensions.  The
applies to the coupling condense:, which may havea
maximum capacity of 0.0001 mfd., with a small mini-
mum value. =

The spindles of these condensers may be mounted
through either the front or left-hand side panel of fhe
base compartment; in the latter position small edge-
wise dials should be used. Incidentally, it is here
assumed that the set is (or will be) housed in a special

Wireless World metal cabinet; although this course
is to be recommended on the score of easy construc-
:tion, it should be made quite ‘clear that more conven-
tional methods may be adopted always provided -that

| screemng is adequate
. It is reassuring to have to report that the majority

the set into a state of satisfactory operation, and that

puzzling faults have been few and far between. Where

' trouble is encountered, it is usually traced quite easily
by systematic testing.

A Rapid Method of Fault-finding.

These tests may be made quickly by the stage-by-
stage method. To assure oneself that the detector, its
preceding H.F. transformer, and its succeeding L.F..
amplifier are in order, the plate lead of the second H.F.
‘valve should be removed, and the aerial joined to this
lead through a 0.0001 mfd. fixed condenser. The receiver
should now work as a simple detector-L.F. set, and,
as such, would be expected to provide good signals
from a local station. Both-H.F. valves are eithet‘
switched off or removed.

Carrying the test a step faither, the aerial wire (shIl
‘'via a fixed condenser) is transferred to the plate lead
of the first H.F. valve, after disconnecting this lead
| from the valve cap. This gives us a medium-range
" "'H.F.-det.-L.F. combination, and good results will show
~ that the second H.F. valve and its associated apparatus
| are in order. Obviously, then, failure to obtain the

performance to be expected when the aerial is restored
} to, its original position will indicate that the fault lies
in, the first H.F. valve or in the apparatus connected in
one of its circuits, although, if instability is encountered
under these conditions, the blame may possibly be
. allocated between the two H.F. stages—most probably
- to defective screening.
, There seems to be some uncertainty as 'to whether
: the set can be used with the Mazda 215 S.G. valves,
.~ which came on the market shortly after it was first
' described. Although the characteristics of these valves
are not quite in line with more ¢onventional types, they

~ .can be used with complete satisfaction without any

the aerial tuning condenser, of 0.0005 mfd., must be of .-
same |

of constructors seem to have had no difficulty in getting -

~on the jack frame by separate leads bearing corre- *~

modification of the transformers, and they will afford :
a very high amplification. If 6-volt valves are used in’,;
the remaining positions, it is convenient to reduce the -
value of the rheostat R, to some 15 or 20 ohms, and, as
a safety measure, to insert in series with it a semi-
fixed resistance set at 13 ohms.

o

10,0000
o < 3 '
= ¥
z
> 4o
o - 30,0000
- DECOUPLING 5, .t
RESISTANCE ‘
- )
t
H.F. DET.
g -
AQ. 4V, AC, 4V AC.4V.
; ' 5
g
’ 2]

'i‘ves;?Ii‘ﬁli'i".fy”a?&i‘ii‘én‘;ef:im;?f‘c’ dre f."‘%eh"ls"fx'ﬂ‘gﬁfn
shows a suitable method of tonnecting heater and cathode cir-
cuits, and also a po(emlomexer arrangement for controlling
screening grid voltage. Condensers across the low-tension

!potentiometer may. be of 0.005 mfd.

" The connection of a gramophone pick-up has alrea&y
been described in the ‘‘ Readers’ Problems '’ section . %
of The Wireless World of September 4th. There are. =~
several possible ways of making this additien; all that ; =
one has to do is to arrange to insert the pick-up im - ‘% i%
series with the detector grid circuit, and at the same
time to make the appropriate reduction in negative -
bias. As a refinement, means can be provided fer . ;"
automatically switching off the H.F. valve filaments, «+” %
but this operation can be carried out by means of the
rheostat already fitted. .

Two minor errors were allowed to pass into the 3
original description ; the writer takes this opportunity of -~
apologising and again drawing the reader’s attention to
them. In the ‘ List of Parts ”’ the value of the vari-
able volume-control resistance R, was given as 20,000 '
ohms. This should be 200,000 ohms. Referring to the
practical wiring plan, there was a fairly obvious trans- ', LN
position of the reference lettering on each of the H.F.
valve-holder filament terminals. = The terminals
‘“ earthed ”’ to the metal screening base should be con~’ -
nected to L.T. negative, and consequently should -be
lettered » and ¢; they are joined to the soldering tag ~

sponding identification marks. The remaining filament - .: ‘z
terminals should be marked s and « (instead of r and 1), A L
and are connected by flexible leads to the same termmal
on the rheostat R,.. . . RPN




A Switch=operated
Receiver

FEW months ago'I built myself a new house.
A The opportynity was thus afforded and the

excuse provided for the. design and installation
of a new wireless receiver. What did I really want?

RO O TS ZrOSTmanse

With Remote Control.
By CAPTAIN IAN FRASER, C\B.E.

oo L

e
e

white, because it will facilitate explanation. Black and
red are connected to the output side of an output trans-
, former from the receiver. Their other ends are con-
“nected to the terminals of the loud speakers or to a

I started listening before the War to the Eiffel Tower- second transformer, according to the type of loud speaker

news and to ships. A set at Marlborough College, largely
contrived from gas tubing, crystals and odd pieces

borrowed from the ‘“stinks’’ laboratory, formed the’

basis of my experiments. I listened to amateurs before
broadcasting began, and have possessed or borrowed
or made almost every possible kind of set. In my
experience distant stations are amusing to ‘‘ get '’ but
seldom worth listening to, .owing to incidental noises.
I have come to the conclusion that the keen amateur
should have a set for his own use, perhaps two or more
if he can afford them, but that for his own sake and

that of his family his houschold set should be separate -

and different. It is the household set I propose to
discuss here. .

For a residence in or near London such a set should,
I think, receive 21.LO and Daventry 5GB at full strength
without the bother of tuning, and should come into
operation by means of the pressing of a switch. If
possible one switch button should operate ‘‘ on,”
‘“ off,” and also the change from one station to the
other.

The first problem was
to devise this switching
mechanism. Doubtless
there are other methods of
doing this job than that
which I have chosen, but
as it took me some time
and two or three unsuc-
cessful experiments and
numcrous enquiries before
it was finished, it might be
worth while describing it
in detail.

The set is in a safe place
in an out-of-the-way cup-
board.  This pleases the
asthetic eye, and prevents
interested friends from .
tuning it in. The receiver
feeds four loud speakers,
and close to where these are located is a neat switch-
board upon which are two controls. One is a press
button to put the set on or off, and to change stations,
and the other is a variable control for the volume of the
particular loud speaker with which it is associated. A
three wire lead-covered cable connects the loud speakers
to the set. We shall call the three wires black, red and

The author photographed in his laboratory.

employed. White and red are the wires which operate
the switching mechanism. The primary relay circuit
consists of a nine-volt dry battery, the relay coil, the
wires, red and white, and the press button. The
armature operates an eight-toothed sprocket wheel,
moving it one tooth every time the circuit is closed. On
the sprocket wheel spindle is an ebonite rod or small
diameter drum upon which are the necessary contacts
for two switches. .

The first switch is responsible for putting on the
current to operate the set. Positions 2, 4, 6 and 8 of
the ebonite rod make contact, and positions 1, 3, 5 and
7 make no contact. Hence, so far as this switch is con-
cerned, successive presses upon the press button will put
the receiver on and off from any remote control point
indefinitely or, to be strictly accurate, until the dry
battery runs down. It is to be noted in passing that the
current is not flowing all the time in this switch circuit
but only at the moment of operation, with a correspond-
ing economy in the use of the dry battery.

The other switch,
mounted upon the same
ebonite spindle, is used to
operate the wavelength
changing device. This is
so arranged that with one
press-button switch we get
these results following suc-
cessive pressings of the

button: ‘“ on "’ London——
X Offl‘ = (X3 On L XS 5GB-—
‘“off"-““on”’ London—
€« Off rs - (X3 On ” SGB-——
“off,” etc., ad infinitum.

‘The switch I have

described could probably
be constructed to operate
the set and the wave
change directly, but there
is not, I think, such a
switch on the market, and
I had to use a second stage of relaying or have a switch
made. I chose the former course. I secured a remote
control switch from Messrs. Gamages, which was a
slight variation of their standard arrangement. It had
larger silver contact points than is usual and two
switches upon the spindle instead of one. I then ordered
two relay switches from Messrs. Isenthal, consisting of

A 28

Captain Fraser has
been a leading amateur for many years and is a Past President
of the Radio Society of Great Britain.
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My Household Sét.— ‘ .
an armature carfying-a mercury bottle, and operated

by a magnet coil
that puts the se
mercury switch ;
length, is'a two-p

T

wound for 240 volts D.C. The switch

“on”’ and ‘““off ’ is a single-pole
the other, which changes the wave-
ble mercury switch. The “on’’-*“ off

switch is simply gonnected to the main supply to the set

for H.T. and L.T.

The double-pdle switch connects two independent

0.0003 variable

condensers of the
earthed sides of t
densers
connected, and

. potential sides ar
~ which are switche
~ the two independent con-
~ densers are brou
parallel with the
~ condensers
~increase of capdcity and
- ¢consequently  of

the

- length is made to

priate for 5GB.

e aveeeneiesdrentosnte,

tuning from that
for 21.O to th

The more sen:
receiver the m
would have to
not to let these a
densers and thei
ing wires, etc.,
unwanted capa
find no difficulty
account, and the
is instant and r
its operation.

The Iscnthal
held on all the
current therefore
milliamps from t
twin transmission
have two signals
point, and it will
with the alterna
Doubtless a singl
fiers, will suffice,
described above,
double-pole douh
connecting one c(
and connecting aj
station.

The set T am n
except for a grid

are permanently

ondensers to the two existing tuning
set. The :
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e the two
1. When

ght in in
existing
requisite

wave-
raise the
required
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connect-
introduce
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need not be described. The output is from three
L.S.5.A. valves in parallel, and the H.T. is the full 240
volts less what is absorbed in smoothing, about 20 volt=.
~ One feature of the installation which may be worth
mentioning is thc position of the loud speaker in the
drawing-room. In my opinion horns are ugly and are
best out of sight. I did not want a cabinet in this
particular room. I preferred an R.K. moving coil, but
it is a difficult instrument to mount in its baffle without
being ugly, unless of course a really fine old cabinet is
secured. . As I was build-
ing a house the solution
offered itself of putting it
in the wall, and this was
adopted.. A ten-inch cone
loud speaker was used. A
hole twelve inches in dia-
meter was cut in the wall -
between two rooms and
lined with tinned iron and
finished off with cement.
The speaker.is fixed in this,
as the illustration shows.
It has, of course, to be
open at the back. This 1
thought at first might be

- speaker would necessarily
have to be working in the
two rooms at once, but in

- this a trouble. One of the
rooms is a hall and not a
sitting - room. The loud

pparatus
liable 'in .

lays are

ime they are operating and are using
but this is of the order of a few
he main and can be ignored. ~ When
5 from Brookmans Park begin we shall
bf equal strength coming from the same
be much easier to deal with this than
tives of 2L0O and Daventry Junior.
e detector valve, without H.F. ampli-
and the double-mercury. Isenthal switch
which is constructed for use as a
le-throw switch, can be used for dis-
ndenser tuned t6 the lower wavelength
nother tuned to the higher wavelength

bw using works entirely from the mains
battery, and being of standard practice

The loud speaker in the drawing room.

lined with tinned iron and finished off with cement.
vibration is entirely absent.

speaker* could not be
mounted in an outside
wall, for the back being
open the cone would get
damp. I think the mounting in the wall is ideal. It
is hardly noticed, and is not unsightly. It provides a
very large baffle, which these loud speakers need to
produce their best bass notes. There is, moreover, no
cabinet booming or sympathetic vibration from the
baffle which is so often noticeable with the R.K. in a
box. '

The individual control of each loud speaker for
volume is very necessary. You cannot control the whole
set without interfering with the volume at all loud
speakers, and you may want silence momentarily or
for some time at one speaker. Local individual control
is afforded by a resistance varying with the loud
speaker put across its movement or moving coil. In
the case of the R.K. it is a ten-ohm rheostat of standard

type.

The instrument—a
Rice Kellogg moving coil—is mounted in the wall, which is

Baffle

-“THE

- Next
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WIRELESS WORLD?”

week’s issue will contain this annual feature. Readeérs desiring to select or make .
nce to specifications of any commercial set will find e .Guide invaluable.

BUYERS GUIDE TO SETS. |

a disadvantage as the loud"

practice I have not found ~*
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of five valves or more.
(6) Loud speakers. (G) Valves.

and in the various classes:
accumulator, Type WY.10.
(7) Gambrell Novotone corrector.

(4) Ekco combined A.C. eliminator.
Elsewhere in this issue the announcemen! is made of
World”” who have won the prizes in the ballol for their forecasts of the popular vofe.

] N the following pages we illustrale and describe the apparatts which in the voling competition arranged by “ The Wireless World”
\ ] in connection with the Olympia Radio Show gained firsl place in the total of

1 classes into which we divided the Olympia Show exhibils as a whole.
what they considered to be the oulstanding single exhibil at the Show, and, in addition,
each of seven classes into which the exhibils at Oly.npia as a whole were divided.

(2) Complele receivers of four valves or less.

),

voles cast by our readers in each of the various
It will be recollected that

The classes were:—(1) Complele receivers
(3) Balteries of all kinds.
(7) Other apparatus not classified above; also amplifiers, component parts such as transformers,
condensers, tuning coils, resistances, efc., elc.

The apparatus which gained these positions were, as alread:
(1) Burndept A.C.7 receiver. (2) Philips four-valve, all-electric receiver, No. 2,611. (3) Exide H.T.
() Ferranti moving-coil loud speaker.
the names of the readers of *The Wireless

y announced :—The oulstanding single exhibit, the Mazda AC/SG vaive,

readers were asked lo vote for
to make their choice of apparatus in

(4) Mains supply units.

(6) Mazda AC/SG valve.

HEN the screen-grid valve
first made its appearance
on the market somewhat

wild claims were made concerning
its performance as a high-frequency
amplifier. Time proved, however,
that as regards amplification little
benefit was to be derived as com-
pared with a well-designed balanced
three-electrode valve. The reason
for this was not far to seck. Stable
amplification was limited to a com-
’,‘{)aratively low figure on account of
he energy fed back through the
anode-grid capacity of the valve.
Those who have built a sef em-
bodying the new Mazda  AC/SG
valve, which is a great advance
over its predecessors, will agree
that its position as winner both of
class 6 and class 8 of the Competi-
tion is well merited. 1t is safé to say
that with this valve a greater stage
gain can be attained than with any
other commercial valve existing.
The inter-electrode capacity which
has such an important bearing on
stable amplification has been reduced
to the remarkably low figure of
0.0045 uuF. by the expedient of
arranging twy screening grids in
cascade. When extreme care is

MAZDA AC.
SCREEN-GRID VALVE.

taken with external screening and
when the tuning circuits are designed
with low losses, a stage amplification
of approximately 250 times can be
obtained before the threshold of in-
stability is reached. This perform-
ance is about six times better than
that of the best neutralised triode.
The valve is designed to be fed from
A.C. mains, and has an indepen-
dently heated cathode, but the
heater consumption of 1 ampere is

The heater assembly in the Mazda AG/SG

valve. The hairpin heater is dipped into

liquid porcelain and a coated metal cathode
is then arranged outside.

13

hardly in excess of the capabilities of
the average L.T. accumulator, where
the absence of lighting mains
demands this form of L.T. supply.

That the cathode has an equipo-
tential surface (i.e., no voltage
gradient) and no field around it,
means that the electron flow is less
restricted than in an ordinary fila-
mented valve, and there is the
further advantage in the , valve
under review of the ‘‘ short-path ”’
characteristic. The combined effect
of these is a valve with an amplifi-
cation factor of approximately 1,200
and an A.C. resistance of about
800,000 ohms under working condi-
tions, giving a mutual conductance
of 1.5 mA. volt.

In designing a suitable intervalve
coupling for this valve one’s
thoughts naturally turn to the tuned

transformer which has the advan- |

tage of preventing L.F. impulses
from reaching the grid of the subse-
quent valve. To extract the maxi-
mum amplification from the valve in
these circumstances it is necessary
that the dynamic resistance of the
primary of the transformer should
be equal to the A.C. resistance of the
valve, but up to the present it has

A 30
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An Echo of Olympis.—

not been found possible to design a
coil with .a dynamic resistance
greater than about half the A.C. re-
sistance of the AC/SG. This would
mean a step-down ratio which is un-
fortunately inconvenient in that the
screen-to-anode capacity which is
shunted across the primary winding
would cause unwanted resonance

‘and curtailment of wave range.

A compromise has perforce to be

. effected in the use of a one-to-one

5. ddidce 3 "i.i{ U AT TN g, YR

transformer. Where  selectivity
must be of the highest order due to
the presence of a local powerful
transmission it may be necessary to
remove primary turns and sacrifice
part of the amplification.  For in-
stance, with a three-to-one step-up
transformer of The Wirless World
type having sixty-eight turns of
27/42 Litz on a 3in. former an
amplification of 160 times will be
possible, while with a onc-to-one
ratio transformer of the same type a
stage amplification of over 350 could
be obtained. The latter figure, how-
ever, exceeds the threshold in-

stability amplification of 250 men--

tioned earlier, so that neutralisation
would be necessary. In this con-
nection the reader is referred to
The Wireless World Record III
Receiver!, in which an unprece-
dented stage amplification averag-
ing 500 was obtained using an earlier
form of the Mazda AC/SG valve.
The choke-fed tuned-grid circuit
which is equivalent to a one-to-one
transformer is also suitable, and was
employed in ‘‘ The Flat Dwellers’
A.C. Three ’’ receiver,* which had a
measured stage amplification of
about 225 times.

The constructional details of the
valve are interesting—particularly
the cathode assembly. Instead of a
separate heater and insulator the
heater is dipped into a liquid porce-
lain “‘ slip ’ to become coated with
an adherent insulator. The cathode
—a metal tube coated with the
oxides of barium and strontium—
‘which is arranged around the sur-

-face of the porcelain, can therefore

have a small diameter and be of con-
siderable length resulting in the

tSee The Wireless World, September
4th and 11th, 1929.

3The Wireless World, May 1st and
8th, 1929, .
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watts dissipation per centimetre
being small. By this means the
control grid is kept cool, and grid
emission-—one of the chief bugbears
in A.C. valves—is prevented. The
heater is bent into the form of a
hairpin and is thus non-inductive ;
this, together with the equipotential

cathode, assists in the prevention of .

hum.

In designing a receiver with a
large stage amplification it is advis-
able to return the cathode to the
centre of the heater winding of the
transformer and to pay special atten-
tion to decoupling and metal screen-
ing in three dimensions. The

-optimum anode voltage is 150, the

screen voltage
about 60. and the
contro! grid vol-
tage a little under
avolt. Theo.gvolt
bias cell developed
by Messrs. Sie-
mens for The
Wireless World is
suitable. A re-
markable property
of the duplex screening grid is to

fraction of a milliampere—in fact,
conditions may arise in which the
screen current is negative.

With the advent of Brookmans:

Park it should be pointed out that
the signal voltage which may be
impressed on the grid of one of these
screened valves may cause an excur-
sion into the lower bend and to the
region of grid current.  Not only
does this state of affairs cause distor-
tion but selectivity is adversely
affected. The implication is a
volume control between the aerial
and the first valve.

ovoo

BURNDEPT
A.C. SCREENED SEVEN.

THE Burndept A.C. Screened
Seven has been specifically de-
signed to meet the requirements of
those who wish to receive broadcast-
ing at a reasonable cost both as re-
gards maintenance and initial outlay,

and with the minimum of technical

complication. Just as the Burndept
Universal Screened Five may be re-

garded as a ‘‘sports '’ model for
the enthusiast, so the A.C. Screened
Seven fulfils the role of the ** utility
model,’”’ which can be relied upon to
give a first-class performance in the
hands of the layman.

By distributing the H.F. amplifi-
cation over two stages it has been
found possible with only one main
tuning control to attain sufficient
range and selectivity to guarantee
the uninterrupted reception of all the
stations worth receiving from a pro-

533 .

Constructional details of the Burndep.

A.C. Screened Seven. A, anode circuit

inductance unit; B, gramophone pick-up

contacts operated through an ebonite

button by the wave range switch arm;

C, calibrated slow motion drum dial and
indicator lamp.

gramme point of view., Under
present conditions in the ether, this
means a choice of at least ten or
a dozen- reliable alternative pro-
grammes from British and foreign
stations.

The standardisation of A.C. mains
supply for both H.T. and L.T. cur-
rent not only reduces maintenance
costs to a negligible figure, but also
ensures a generous and constant
output to the loud speaker.. The
push-pull output stage is, in fact,
capable of supplying a ‘volume
adequate for most domestic require-
ments with an ample reserve of un-
distorted acoustic power.

On the production side considerable
ingenuity has been displayed in the
design of the metal screening chassis
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and the layout of parts. The A.C.
Screened Seven isno mere adaptation
of previous conventions in receiver
design.  Having settled - on the
functions which the receiver will be
required to perform a completely
fresh start has been made. Technical
considerations have been. studied
in conjunction with production
problems, with the result that the
final design can be sold at a very
reasonable price. .

Energy is picked up on a frame
aerial in the lower part of the
cabinet. The use of a frame not
only gives greater selectivity, but
conduces also fo a neat exterior
appearance of the set.  Provision is
made, however, for the attachment
of an external aerial for use in
special circumstances,

The two screened H.F. stages are

tuned anode coupled, and together

with the frame aerial circuit are
tuned by a triple gang condénser of
ingenious design. All three sets of
moving vanes are mounted on a
common spindle which is driven
through a single slow-motion dial
calibrated in metres. In order to
overcome variations in the maximum
and minimum capacities due to
slight changes in the centring of the

moving vanes, double spacing has
has been employed for both sets of
plates. - Accurate ganging is further
simplified by dividing the wave
range into three bands—two for
medium waves and the third for
long. A three-way rotary switch,
with groups of contacts in each com-
partment of the condenser screening
unit, short-circuits sections of the
tuned anode and frame inductances

3 World

not in use, The tuned anode coils
are made by precision methods, and

. a continuous record in the form of a

chart is kept showing variations in
the inductance. The curve must fall
between specified limits or produc-
tion is stopped and the trouble in-
vestigated.  Each section of the
gang condenser is provided with
small trimming condensers for
bringing the minimum capacity up
to the value for which the curvature
of the vanes has been designed. In

the case of the frame aerial circuit
the trimming condenser is of slightly
larger capacity, and is provided with
a separate control on the front of
the cabinet.

The H.F. stages are followed by
an anode bend detector resistance-
coupled to a first L.F. stage which
is in-turn coupled to the output
valves through a Ferranti push-pull
transformer. © A <push-pull output

A MG e i

Typical test-room Jigs used in the manufacture af
the Burndept A.C. Screened Seven.
on signals before fitting the unit in its cabinet is
carried out in jig X with the unit inverted and the

LR AN (2 Lol G
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transformer feeds the double-
diaphragm balanced armature loud
speaker incorporated in the base of
the cabinet, and terminals are pro-
vided for operating an extetnal
moving coil speaker if desired.

A gramophone pick-up can be
connected to the detector input, and
a fourth position on the wave range
switch operates contacts which bring
about the necessary changes in grid
bias, etc. A system of resistances
and condensers has been introduged

‘The final test

loud speaker and frame aerial in the same
relative position as in the final assembly.
The output constants of the power unit
are checked by means of the test panel Y ;
note contacts on extreme left for picking
up connection with the terminal strips om -
the power unit. The unit Z is used for
classifying and matching valves for the
push-pull output stage.

at this point to suppress extraneous
pick-up in the gramophone leads.
All supply currents and potentials
for working the receiver are derived
from A.C. mains through a rectifier
unit connected to the receiver chassis
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through an eight-contact terminal
bridge. The H.F. detector and first
L.F. valves have indirectly heated
filaments working at 4 volts, while
the push-pull power valves have
directly heated filaments at 6 volts.
The difference in the voltage of the
two filament circuits is made use of
in illuminating the wavelength dial
lamp, which also serves to indicate
that the main current is switched on.
The anode current is supplied
through a full-wave valve rectifier,
while grid bias is derived from a
separate Westinghouse metal recti-
fier.  The grid bias to the output
valves is adjustable.

The receiver is absolutely silent
in operation, and there is no trace of
50-cycle A.C. hum. The push-pull
output helps considerably in this

‘direction, as any residual hum after
‘smoothing is cancelled out in this

stage. . The two P.625A valves are
capable of an undistorted output of
I.5 watts, which is more than suffi-

~cient for ordinary domestic require-

ments. The quality with the stan-
dard loud speal:er incorporated in
the cabinet is good, and with an ex-
ternal moving coil it is excellent.
The range and selectivity are com-
parable with a really first-class port-
able, and in the London area no
trouble is experienced in receiving
ten or a dozen foreign stations, in-
cluding those on long waves. By
close tuning of the dials this number
could be considerably augmented.
Daventry 5GB is quite free of any
background from Brookmans Park,
and there is no trace of the latter
transmission on 261 metres, the

“wavelength allotted to the alterna-
“tive station. The single dial tuning

is, of course, simplicity itself, while
the volume control, which takes the
form of a potentiometer controlling
the grid bias to the first H.F. valve
is smooth in operation.

Through the courtesy of the
chief engineer we have had an
opportunity of seeing the methods
employed in the production and
testing of the A.C. Screened Seven.
Press work plays an important part,
not only in the formation of the
metal chassis but also in the con-
struction of small parts such as valve
holders, and special -plant has been
laid down for dealing with the larger
portions of the screening system.
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-An imposing array of special test
jigs have been developed for check-
ing the electrical constants of such
components as coils, variable con-
densers, and power transformers,
while a special unit is used for
matching the push-pull power
valves. The final test on the com-
plete chassis is made in an inverted
position on a special jig with a
standard loud speaker and frame
aerial mounted above the chassis in
the same relative position they
would occupy in the cabinet. At
this stage final adjustments are made
to the trimming condensers of each
tuned stage, and check readings are
made of anode currents, etc. Each
unit is required to pass further tests
on actual signals, and is then ready
for packing and despatch.

o000

PHILIPS FOUR-VALVE
- RECEIVER. Type 2511.

o I B oo P e e e g )

NO possessor of this type of re-
ceiver will wish to disagree with
the findings of the ballot in
the class for receivers with less
than five wvalves. The interest
in the Type 2511 at the Philips
stand -this year gave .a . suffi-
cient clue that it was a likely
winner. In that it-was the first all-
mains-operated four-valve set, all-
metal built,
mass-production lines, it rightly
deserves a place among the winning
sets. Its unique design, combined
with remarkable performance, has
earned the enthusiasm of the dis-
criminating amateur to whom, this,
the first technical description, may
be of special interest.

Nothing of a technical nature is’

revealed externally, and the metal-
bound cabinet with its bakelite
panels and rounded corners will not

offend in any surroundings; it being.

neither ornate nor ugly. Absence
of complex controls is another
‘of its good features, and while it is
.not disguised so as to lose its radio
identity, the bewildering effect so
often produced by a number of
operating knobs is avoided. The
finish is one which will not readily
deteriorate, there being neither
bright partsnor polished panels. There

are but'three controls, a single-geared

and constructed on

tuning knob, a wave-change switch
and a volume adjuster. Instead of the -
rotary controls appearing on the front
panel as is so often the case, they are
conveniently placed at opposite ends:

of the cabinet in order to provide con-

venient operation.

Technical knowledge is no aid to-
getting the most out of the set, as it is
only nccessary to rotate the single
control tuning with one hand while’

the other hand maintains a critical .-

regulation of volume. Test reveals
that stations are to be found at every
few degrees on the drum indicator. A
ttansparent scale with lamp and hair
line appears in the centre of the in-
strument behind a window on a nar-
row top bevel. The single lever_
switch which gives the two-wave
ranges has, in addition to an ‘‘ off ”’
position, a sefting that throws the
gramophone pick-up into -circuit.
There is also a key which on one turn
locks the lid and with a second turn
locks the lever switch as well, so that
the set cannot be turned on, while by
means of an automatic -locking bar
the lid cannot be raised except when
the switch is turned to the ‘‘ off ”’
position. : i

On raising the lid little is revealed ~*
other than the fact that there are two ™

screen-grid stages with S4V wvalves, "
an indirectly %1
154V—power pentode, the
tial of 300 volts and a Philips full-
wave rectifier type 2505. Beyond this
everything is sealed, though a good
deal of information concerning the
interior apparatus was to be gleaned
from the exhibition model in which .
the side panels had been removed.
The three tuning condensers being

‘ganged on to a common shaft need

small

compensating for capacity

differences in the associated induc-~

tances and this is probably carried
out by three screws, the heads of -
which are exposed through - the
screening and their settings held by.

red sealing wax. These screws must °

adjust auxiliary condensers in
parallel with the tuning units and in
that they are used to bring the stray -

eated detector—the
new -
PMz4A with a working anode poten- -

»

4

.

. ¥

parallel capacities up to a given =~ : %

value it becomes necessary that the-
variable condensers follow a loga-
rithmic law and a simple test with a
wavemeter ' confirms the use of log
scale condensers. |

Three sets of tuning coils of the
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"toroid form are used. in both the

short- and long-wave sections and

_areassembled concentrically. Asonly

three wires could be seen passing
from each pair of coils it would seem
that the circuits are tuned anodes,
and while the form of inductances
employed is known to be not the
most efficient it is probable that with
the aid of a small interclectrode
capacity that the working condition
approaches but never reaches the
oscillating point. By this means the
stage gain is particularly high and
the overall resondnce curve of the

AN Philips receiver with side panel and screening covers removed.

combined circuits would seem to be

one which combines selectivity with
quality. Bakelite formers give sup-
port to the toroid inductances and in
that spaces exist between these con-
centric supporting tubes, complete

. screening must pass between the

individual stages when the receiver
is completely assembled. Change of
wave range is probably effected by
simply short circuiting the long wave

coils and a bar switch connected by ,

links to the front lever passes right
along the tuned stages.

Resistances, wound mostly on
glass tubes combined with small
cylindrical condensers and large
capacity condensers of the metal box
type, are to be seen associated with
each stage so as to give the neces-
sary anode, screen and grid biasing
potentials while avoiding feed-back
through the common H.T. source in

-- Wireless
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a manner no doubt very similar to

.that described not long ago in the
-pages of this journal. _
The volume control knob is to ‘be

found at the eliminator end of the

receiver and would seem, therefore, -

to be associated with the L.F. stage
with which the eliminator appears to
be combined, suggesting post-detec-
tor control. The instructional booklet,

‘however, recommends the use of an

external volume control when using
the gramophone pick-up. This seems
to make it clear that the volume con-
trol in the set precedes the detector.
The component used for volume

Biasing and
anode feed resistances mre assoclated with the tuning equipment contained in the -
screening compartments.

control' is a wire-wound potenti-
ometer giving a smooth and uniform
regulation and is, no doubt, associ-
ated with one of the resistances used
for grid biasing. Owing to the high
anode voltage of the output valve an
output transformer is fitted and by
the use of two secondary windings
high or low resistance loud speakers
can be used. A tone-correcting con-
denser can be introduced and is
combined with the two-pin loud
speaker connector.

000C

EXIDE W.Y.10
‘H.T. ACCUMULATOR.

|

'][‘HIS is the latest addition to the
Exide range of H.T. units, and
made its first appearance on the

 NOVEMBER .13th, 1929. i '

occasion of the recent Radio Exhi:
bition at Olympia. In designing
this model, the Chloride Electrical
Storage Co., Ltd., would appear to
have appreciated the need for a
reasonably priced unit, robust in;

- construction and of sufficiently large

capacity to cope successfully with
the demands made on it by the aver-
age domestic receiver. In addition,
it performs this function with the
minimum of attention, and, wherel
facilities are available for trickle
charging, provides a trouble-free

H.T. supply for a lengthy period.

The W.Y.10 is a T0-volt unit con-
sisting of five cells built into a multi-
compartment glass container, each,

. cell having a capacity of 7,000 milli-

ampere hours. Assuming a normal
discharge of 25 mA., a useful life
of 280 working hours could be ob-
tained on one charge. In general,
the battery would be recharged
about once cvery fortnight or so, as
this will keep it in better trim than
less frequent attention.

Each cell is fitted with an ebonite
lid, sealed in position, a feature
which materially assists cleaning,
and at the same time makes for,
more robust constructign. Inter-cell
leakage is minimised by extending
the moulded partitions to the top of
the glass container and carrying
the lead bridge pieces over the tops
of the scaling lids. The two end
lugs, carrying the positive and nega-
tive terminals, are provided with
projecting pieces which fit into slots
cut in the ebonite lid, holding them
rigidly in position and thus prevent-
ing undue strain on the lugs, and
incidentally the plates, when the ter-
minal heads are screwed down tight.

These terminal heads are non-
interchangeable, being fitted with
screw shanks of dissimilar size, and
to assist in distinguishing them the
positive is hexagonal in shape while
the negative is round with a milled
edge. Batteries are usually located
in an out-of-the-way corner, not too
well lighted, so that the advantage
of being able to distinguish the posi-
tive from the negative without re-
course to illumination will be appre-
ciated. :

Since the function of an accumu-
lator depends on electro-chemical
action, it will be realised that the
most important-feature is the plates.

A34"
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Furthermore, the design of : these
will be governed by the nature of
“the work the cells are required to
-perform,

In the Exide cells the plates are
made of antimonial lead cast in grid
form with the active material applied
in the form of paste. The active
material only does the work, the
lead grid being a retainer and con-
ductor. Porous ribbed wood separa-
tors fill the space between the posi-
tive and negative plates, and so
prevent short-circuiting. -This type
of assembly is adopted in the
W.Y.10 model.

The well-merited popularity- en-
joyed by Exide batteries among
wireless users is the outcome of forty
years’ experience,in the manufacture
of the lead type accumulator. Re-
search work is continuously going on
with a view to future improvements,
and every new idea brought to the
notice of the company is very care-
fully examined. -

L-Y-2- ¥

“EKCO” ELIMINATOR
-MODEL C.2A.

"T"HIS unit is one of a series de-
signed by Messrs. "E. K. Cole,
Ltd., toreplace all batteries, including
grid bias, and supply the receiver
with power drawn from the electric
mains. The model C.2A is for use
-on alternating current supplies of
from 40 to 100 cycles periodicity,
and can be obtained to suit all re-
cognised standard - voltages ‘between
100 and 250. Since it is intended as
a substitute for batteries, no altera-
tion to the set is required.

The unit consumes 12 watts .per
hour, so that the running cost per
1,000 hours, assuming 6d. per -unit
as the price of electric current, would
be approximately six shillings.
Now, 1,000 hours represents, on
an average of twenty-five working
hours per week, a matter of forty
weeks, so that running costs repre-
sent a very small fraction of the
electricity account.

The model C.2A gives three H.T,
voltages—one for the priming grid
in screen-grid valves, a 60-volt
supply for leaky grid detector
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valves, and 120-150 volts for the
remaining stages in the receiver. ‘A

“current of 20 mA. may be drawn
" from this tapping.

Provision
made for low-tension current at 2,
4, or 6 volts, from 0.2 amp. up to
0.5 amp. In addition, grid bias from
1.5 volts to 12 volts, in five steps, is
available. :

- Half-wave rectification, using a
Westinghouse: metal rectifier, is
-adopted for the H.T. supply, and a
single choke and generous-sized con-
densers take charge of the smooth-
ing.” “The detector voltage is fed
through a series resistance, and a
potentiometer arrangement, obtained
by connecting two resistances in
series, provides the voltage for the
priming grid in the’screen-grid H.F.
valve. Grid bias is derived from a

tapped resistance between the H.T. .

and the transformer. :
. For the L.T. supply a Westing-
house full-wave (bridge-type) metal
rectifier is used. Two smoothing
chokes of generous size and special
large-capacity electrolytic conden-
sers completely remove all ripple
from the rectified A.C., and deliver
to the L.T. terminals a steady cur-
rent for the filaments of the valves.
A variable rheostat controls the out-

. put, and a voltmeter gives visual in-.

dication of the voltage across the
L.T. terminals.

The unit is enclosed in a stout sheet
iron container with a brown crystal-
line finish. A small terminal is fitted
for earthing the case, thus conform-
ing to the recommendations of the
I.E.E. as regards safety measures for
domestic mains-operated devices.

A length of flex, terminating in a
lamp adaptor, serves to connect the
unit to the nearest convenient lamp-

_holder. According to the makers’ in-
structions, the switches on the set
should be left permanently in the
““on’’ position. Switching on and
off should be carried out by the mains
switch on the unit, or the switch con-
trolling the light point to which the
unit is attached. By following this
advice the condensers in.the mains
unit will not be left in a charged
state, and it will be impossible to
receive a shock, due to the retention
of current in the large smoothing con-
densers, should, at any time, the
wiring in the receiver require atten-
tion.
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OF the instruments which made
their first appearance at Olym-

pia the Ferranti loud speaker at- -

tracted its full share of attention.
Here we have the final link in the
endeavour made by the Ferranti
Company to produce quality recep-
tion.

. FERRANTI MOVING i
COIL LOUD SPEAKER.:

Their careful study of circuit ~

and transformer design in this con- - &
nection gives to them the highest ™ -

qualification for the production of a
moving-coil loud speaker.

* Models are available for both A.C..

and D.C. field excitation, and in the :

former case the transformer and
valve rectifier are cartied in the loud
speaker housing. As the valve used
1s a U8, a generous magnetising wat-
tage is available which; combined
with a small gap, produces a high
flux density. A substantial copper
plate screens the magnet winding
from the moving coil as well as
giving support to the centre pin.- In-
stead ‘of the field magnet taking the

customary form of a hollow cylinder

it is made of flat metal and is “‘ U ”’-
shaped. Ample cross section is ob-
tained by this design with the added
advantage that the heat produced in
the magnet winding is carried away
by the free circulation of air.

Eight segments of supple leather
are assembled to give support to the
cone, this being 6in. in diameter, a
dimension which, it is to be noted,
is slightly less than the customary

one of 7in. or so. Centring is effec-

tively carried out by a pierced card
centred on the pole. A pressed
metal cylinder supports the dia-
phragm, while a new departure in
loud speaker construction generally
is produced by metal stampings
forming a housing enclosing field
magnet and rectifier. ’

It is needless to add that by the
simple process of aural test the per-
formance of this new Ferranti
product gives it a leading position
among moving-coil loud speakers.
It is fortunate that the popular
vote should this year endorse the
moving coil at a time when its
general adoption is so rapidly
growing,
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. GAMBRELL
NOVOTONE.

> INspite of the enormous advance in
.t 7. A the quality of gramophone records
E "1 produced by electrical processes few
>~ .- will deny that broadcasting at its
Z . best still keeps a fair margin of lead
L. + over the gramophone in the matter
;- of quality. Limitations in loud
.+ speakers and amplifiers, of course,
+ -affect both systems of reproduction,

but the necessity for restricting
" - -amplitude at low frequencies defi-
.- nitely places the gramophone record
-+ at a disadvantage. = Most modern
“ pick-ups show a rising characteristic
" from 250 cycles downwards, but the

" compensation is in most cases in-
<.--adequate and the lower frequencies
'+’ are not present in their proper pro-
. . portion. Similarly, there is in many
cases a lack of brilliance in the upper
‘register. -

el t

. Messrs. Gambrell Radio, Ltd., by
. . Dr. N. W, McLachlan, we have a
i -.device which adequately compen-
%,, .+ -sates for these deficiencies in record-
.-, “ing, and in the characteristics of
‘,pick-ups, amplifiers and loud
speakers. For obvious reasons the
exact nature of the device is not

o 0001 mfd
-
2 G H w
SC 1MQEE<-J '_é
PU G.B. ¢
g Y IS

Fig. 1.—(a) Connections of scratch filter
resistance R;. (b) Potentiometer output
circuit for reducing volume level.
(c) Output circuit for reducing amplitude
- of low notes in special circumstances,

divulged, but its function will be
properly understood if we regard it
* as a step-up transformer with a
rather special frequency - charac-
teristic. The curves indicate that
y, ‘there is a general raising of the level

In the ‘* Novotone,”’ designed for

= World ~ "¢ ¥

of the input from the pick-up, while
there is a marked increase in the

- amplitude of notes, below middle C*

and another increase in the higher
frequencies reaching a maximum in
the vicinity of 4,000 cycles.

The rate of increase in amplitude
of the low notes with decreasing
frequency has been carefully calcu-
lated in relation to recording defi-
ciencies and other practical con-
siderations, with the result that the
low note compensation will be found
to be sensible correct for most exist-

1 NOVOTONE CHARACTERISTICS
T FOR VARIOUS SCRATCH
\ FILTER RESISTANCES

\ - e

NOVOTONE

A
\ ‘/2‘\_“
s

] }
" 2 ¢ ¢ ¢

3 312 1044 2048 <006 @8
CYCLES PER SECOND

TO VOLTAGE FROM PICK-UP _

RATIO OF VOLTAGE FROM

DECIBELS [T.U.) ABOVE LEVEL OF PCKX-UP

'
S

Fig. 2.—Curves for the circuit of Fig. 1(a)
showing effect of scratch filter resis—
tance R;. Values of R; are as follows:
1, infinity (open circuit); 2, 50 ohms; 3,
30 ohms; 4, 15 ohms; 5, 0 ohms (short
- circuit).

ing records, .pick-ups and loud
speakers. Record surface scratch,
however, sets a limit to the useful
increase. in amplitude at high fre-
quencies, and the degree of scratch
varies with different records. Ac-
cordingly, provision has been made
for effecting a compromise between
high-note amplification and scratch.
This is effected by connecting a
s0-ohm rheostat (R,, Fig. 1 (a))
across terminals SC and PU, ; as the
resistance is reduced in value, so the
high note amplification, and hence
scratch, is reduced. The effect of
the resistance R, on the Novotone
characteristic is clearly indicated in
Fig. 2. ’

Many moving-coil loud speakers
show a marked resonance in the
region of 50-100 cycles., In these
circumstances the increase in ampli-
tudg at low frequencies due to the
Novotone would produce unpleasant
results, if not actual damage, to the
loud speaker.  This difficulty is
easily overcome by connecting a
o.oo1, mfd. condenser and a 1-meg-
ohm resistance between the Novotone
and the grid and filament of the
first amplifier as shown in Fig. 1 (¢).

! o

-

- tentiometer arrangement must ther

"across terminals G and G.B. should
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The effect on the characteristic ig.
shown in Fig. 3 (A). ) 1

Where the Novotone is to be used
in conjunction with existing ampli
fiers the general increase in voltagg
may result in overloading. A po;

be inserted as in Fig. 1 (b). It ig
important that the total resistancd

be not less than 3 megohms. Ong
resistance may conveniently be
given a value of 2 megohms, and
the other, R,, be given any valug
from 1 megohm upwards, depending
on the volume required. Curve H
(Fig. 3) was taken with 1 megohn
in the position R,. The dotted lin
is curve 1 of Fig. 2 drawn for com
parison to the same scale.

The Novotone was tested under
working conditions with a four-pole
change-over switch arranged to con}
nect the-pick-up direct to the amplir
fier for purposes of comparison
Apart from the general increase i
volume, which is almost equivale
to adding a further valve, the effec|
of introducing the Novotone is mo
striking. On orchestral records it i
like switching on the double bass
while the pedal and bass notes
the organ and piano are reproduce
with a richness and volume closel

»

NOVOTONE CHARACTERISTICS
FOR SPEQIAL OUTPUT CIRCUITE

P

e

FROM NOVOTONE
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Fig. 3.—(A) Curve for circuit of Fig. I(c)
showing reducing in amplitude at low
frequencies. (B) Curve for circuit of
Fig. 1(b) showing general reduction in
volume. The dotted line is curve (1) of
.Fig. 2 reproduced for comparison.

approximating to the original. T
effect of the scratch filter and t
special output circuit for modifying
the low note amiplification are alsp
clearly demonstrated by the change-
over switch arrangement.
. There can be no doubt that any-
one who has heard the Novotone
demonstrated in this way would
from-that time onwards ceage to lie
satisfied with- gramophone repr
duction by ordinary methods.
A 36.‘ .
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Events of the Week in Brief Review.

HENDON'S HOOK-UPS.

The Hendon Borough Council has
decided that new houses on the Clitter-
house Estate are to be provided with
hooks fixed in the gutter boards for the
suspension of wireless aerials. Prospec-
tive tenants will be informed that, in the
interests of tidiness, aerials will be per-
mitted only if the hooks are used.

ooon
AMERICA'S “FINEST PICK-UP”
FROM HOLLAND.

For the first time in radio history a
transmission from Holland was re-
broadcast in the United States on October
26th. For forty-five minutes, beginning at
12 noon (E.S.T.) thirty stations associated
with the National Broadcasting Conmipany
gave listeners a Dntch musical programme
sent out from Huizen, PHI, operating on
16.88 metres, with a power of 40 kilo-
watts. The event was acclaimed as ** the
finest pick-up of a foreign programme ever
accomplished in the United States.”’

0000
WIRELESS ABSOLVED.

The fallacy that wireless affects the
weather has been given the coup de grice
by the French Academy of Sciences, which
has endorsed the statements of M. Sanson,
meteorologist of the Seine-et-Oise Depart-
ment, who says: ** The development of
wireless broadeasting has produced abso-
lutely no effect upon our climate in the
past 20 years.”

[¢NeNeN]

THREAT TO INDIAN ‘ PIRATES."

Radio ‘‘pirates” in India are shortly
to have the shock of their lives, according
to the Calcutta Statesman, which reports
that the Post Office is about to initiate a
campaign against the 10,000 persons in
Calcutta alone who are known to be
listening withont licences. Hitherto, it is
stated, the Post Office has been hampered
by doubts about the exact legal position,
but these have been entirely removed as
a result of a case in the Alipore Court in
which a ““ pirate ” of high social standing
has been fined 50 rupees, or in default,
a month’s imprisonment.

ocoon
HIGH-POWER BROADCASTING.
IN LF.S, .

It is understood that the Irish Free
State Government will shortly invite
tenders for the comstruction of a high-
power broadcasting station with a service
area covering the whole country.
Although many recent contracts for elec-
trical work in Ireland have gone to
Swedish_firms it is understood that the
authorities are exhibiting a preference for
British plant.

A 37

OFF DUTY DELIGHTS.
**La Maison des Gardiens de la Paix,”
a new home for the Paris gendarmes, has
been equipped with a hroadcast receiver,
headphones being gvailgble'for each bed.
oo

ESPERANTO.

The 22nd CUniversal Congress of
Esperanto is to be held in Oxford during
the first week of Angust, 1930. Methods
will be considered for extending the use
of Esperanto in broadcasting.

0000
FRENCH PATENTS WARNING.

Bearing the title ‘“ For the Protection
of the French National Market,” a notice
has been issned by the Compaigne
Générale de T.S.¥. Paris, declaring that
no licence has been accorded to any foreign
firm permitting the importation of wireless

3 «;7 s

X td
THE ROBOT ENTERTAINER. A figure
symbolising, in the eyes of the American
Federation of Musicians, the ‘* mechanical
music ' of broadcasting, the gramophone
and the ¢ talkies."” ‘The viewpoint of the
professional musician is discussed in this

week's Kditorial.

apparatus  employing the company’s
atents or those of the Société Frangaise
adio Electriqué (Radiola), La Radio-
technique, G.E.C., Marius Latour,
Betlienod, de Belleseize, Marconi, Tele-
funken, A.E.G., Siemens Halske, and
Western Electric.
Traders are consequently warned that
any infringement w‘i)lglc;aad to prosecution.
[}

G.E.C. v. MARCONI'S.

On Wednesday last, in the Chancery
Division, Mr. Justice Eve gave judgment
in favour of the General Klectric Co. in
cases brought by that company against
Marconi’s Wireless Telegraph Co. and

Marconi's and:the Marconi Osram Valve
Co. respectively, on the question of
whether the working agreement between
the companies was cotermninous with the
ten years’ lease of the G.E.C. valve
factory at Brook Green.

His Lordship said the agreement was
indefinite and was unlimited as to time.
There was not a word in the document
to indicate that any of the obligations
undertaken by the contracting parties
outside those embodied in the lease were
to subsist only so long as the lease was
running. The applicant company was,
therefore, entitled to a declaration accord-
ingly. The costs must be paid by Mar-
coni’s.

cooo

NEW RADIO ERA FOR FRANCE ?

Strong condemnation of State methods
of handling broadcasting in France was
contained in a speech delivered by the
new Postmaster-General, M. Germain-
Martin, a few days before he took office,
writes our Paris correspondent. Speaking
as a private individual, M. Germain-
Martin deplored the evils of Post Office
monopolies, which have proved so detri-
mental to private radio and the wireless
trade. It is hoped that under the new
Postmaster-General’s guidance the forth-
coming radio bill regularising French
broadcasting will gl:)ogtly become law.

o

YOUR WIRELESS DIARY.

Every amateur must have wished at
some time or another that he could carry
a fund of wireless data ‘‘in his head.” -
This being impossible in the majority of
cases, the best substitute is a handy
compendium of facts such as 7T'he Wire-
less World Diary and Note Book for
1820, published 1y The WWireless World
and Messrs. Charles Letts and Company.
The special features in the edition just
ublished include : (1) Summary of regn-
ations relating to amateur transmitting
and receiving licences; (2) conversion
tables (English measures to mectric, etc);
(3) the broadcasting stations of Europe,
together with the principal short-wave
stations ; (4) typical wireless receivers and
eliminators, with fourteen different cir-
cuits ; (5) inductance, wavelength and
capacity values; and (6) valve data, giv-
ing characteristics of standard valves.

Copies of T'he Wircless World Diary
can be obtained from leading booksellers
and stationers, or from the publishers,
Iliffe and Sons Ltd., Dorset House, Tudor
Street. London, E.C.4. The price, with
cloth cover, is 1s. (postage 1d. extra), or
with leather cover, pencil and season
ticket window, 2¢. 6d.. postage 1d. extra.
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. Part VIIL

Power and Energy ‘
in A.C. Circuits. s

(Continued from page 523 of

the previous issue.)
4 -

T will be remembered that, relating to alternating

currents, the power absorbed by a simple resistance

was found to be equal to the product of the R.M.S.
‘values of the current and voltage, whereas for a pure
inductance the average value of the power consumed
was nil, no matter what the values of current and voltage
might have been. In the former case the current and
voltage were in phase, and in the latter go® out of
phase. It would seem reasonable to infer, then, that for
a coil possessing both resistance and inductance, where
the angle of lag of the current behind the voltage is
between zero and go°, the power absorbed will be some-
what less than the product of current and applied
voltage.

- Power and Angle of Lag.

This is actually the case, and so it is very important
that we should know exactly how to determine the power
in terms of the voltage, current, and angle of lag.

. Fig. 1 is a reproduction of Fig. 2 of the previous instal-

ment, where (a) represents a coil of inductance L henrys
and resistance R ohms,: :

By S. O. PEARSON, B.Sc., AM.LE.E. |
l

I=I~73-afnperes, where E is the applied voltage and Z =

VRZ+ (27fL)* is the impedance. Thus the pow ‘
equation may be expressed in the form T ’
I
I
4
|

P=% x IR,

P=Llix % watts.

or-

Power ¥actor of a Circuit.

This result shows that for an inductive coil the power
is not given by merely multiplying the amps. and volts

‘together; we must also multiply by the factor 37— if
we want the true power consumed by the coil. Now Zg

the ratio of resistance to impedance, is obviously less
than 1, because Z is the combination of both the resist-
ance and the reactance, and therefore the power in an
inductive circuit is actually less than the product of
amps. and volts. The product EI is only the apparent

power, and the f::v.ctof‘—lz3 by which we have to multiply

it to give the real power is called the power factor of
the circuit. The apparent power EI is expressed
voltamperes, not watts ; but the true power is in watts,
We can conclude, thén, that for any circuit in which
‘ i the current and voltage

and (b) represents the are out of phase the power
equivalent circuit as ex- R_ L R L 1 consumed is less than their
plained previously. o—JITIT =0 O-JVV\M'W‘—I—rUUm\"'—Q product and a power factor
When a curent s S Eq must be used. ;
passed through the circuit, E For t}le particular type
heat is generated in the @) - (b) of circuit depicted by Fig.
resistance but no power is 1 the power factor is given

taken by the inductance.
Fig. 1.—(a) Coil of r

R and induct

R
L. (b)Equivalent DY 7 but there are other

Thus the power taken by
the coil (a) is exactly the
same as the power taken by the resistance portion
of the equivalent circuit (b), and can therefore be
determined very easily. Let I amperes be the R.M.S.
value of the current; then the average power in the
‘resistance, and therefore in the whole circuit, is given
But we have already seen
that for an inductive resistance the current is given by

s

circuit.

, types of circuit having an
ahgle of phase difference between the current and
voltage waves, and therefore also having a power factor

So we must

less than unity, but not given by —]—;.

express the power factor in a general way which ca

be applied to any circuit. ‘
If we refer to the impedance triangle for the circhit

A381',
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Wireless Theory Simplified. — 1

-of Fig. 1, given in Fig: 2, we see that % is the cosine

of the angle of phase difference between the current and
the voltage, denoted by the angle ¢ of the triangle. So

for any circuit whatever, the power factor is the cosine -

of the angle of phase -difference, and the general
expression for the power in an A.C. circuit becomes
P=EI xcos ¢ watts.

The previous discussions on the two special circuits
containing resistance only and inductance only respec-
tively enable us to'visualise clearly what is happening
in the present circuit where both resistance and
inductance are present simultaneously. In the pure
resistance circuit the whole of the energy put in is con-
verted into heat and cannot be recovered, whereas in
the circuit possessing inductance only. any energy put
in is stored in the magnetic field and.the whole of it
is recovered when the field collapses. Obviously in
the combined circuit both of these effects will be present
and the average power must have a value lying some-
where between zero and the product of amps. and volts.

During the time that the current is building up from .

zero to the maximum value some of the energy being
put into the circuit is converted into heat in the re-
sistance, the remainder going into the magnetic field
as stored energy. During the next quarter cycle, when
the current is falling again from the maximum value
to zero, energy is being - withdrawn from the field in

the usual way, but heat is siill being generated in the

resistance, so that only part of the

2 Wireless
Werld - -
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the piston velocity is decreasing, the stored kinetic
energy is given up by the piston as before, butthere .
is still the frictional force to be overcome, with the
result that only part of the kinetic energy is recovered

“and given back to the crank. 3
It will be seen that the analogy chosen to represent -

the happenings in our inductive circuit is very com- -
plete. Further consideration will show that even the
phase relationship existing between the alternating force
on the piston rod and the velocity of the piston is the -

same as that between the current and the voltage in the

circuit. In future work we shall always liken inductance
to inertia or mass and electrical resistance to frictional
resistance.  Further, it will be shown that capacity
can be likened to elasticity or spring action, and the
combination of these three will prove of great value in
illustrating the behaviour of oscillating circuits.
Numerical Examples. "
An inductive coil is one of the most important- circuit
components used in radio circuits, and therefore it will
be helpful to give at this juncture one or two numerical
examples on the calculation of current and power con- -
sumed by an inductive coil when an E.M.F. of known .
voltage and frequency is applied to it. In the majority
of cases a D.C. component of current will be present
as well as the A.C., but for the moment we shall assume

-that we are dealing with pure alternating current.

Accordingly let us consider a coil whose resistarice and
inductance are known to be 10 ohms and 0.5 henry
respectively, and that we require to find the current
and power consumed when 100 volts, -

energy coming from the weakening field
is given back to .the source of supply.
Nevertheless, we do get some of it back,
and this explains the reason for the true
power consumed  being less than the
product of current and voltage. A cer-
{ain amount of energy is given to the

R.M.S. value at a frequency of 50 cycles
per second is applied to its terminals.
At 50 cycles the reactance is X =2+fL =
27 x 50 x0.1=31.4 ohms. The impe-
dance of the coil is therefore

Z=yR*+X’=y10°+31.47 . ;

<circuit during the first quarter cycle of -
current, but a portion of this is recovered

- =v1,087 =132.95 ohms,
Thus the current is I= E—- 290
- Z 3295

during the next quarter cycle, and so on.

Mechanical IHustration.

A frictionless crank and piston ar
rangement was cited for illustrating the
action of a coil having inductance only,
the whole of the energy used in accelerating the piston
over the first half stroke being given back to the crank
during the second half stroke as the piston was being
retarded. This analogy can be extended to meet the
conditions existing in a circuit with both resistance and

—,]‘l or cos .

_inductance by taking friction into account.

Suppose that there is a considerable frictional re-
sistance to motion existing between the piston and the
cylinder wall. Over the first half stroke, as the piston
is gaining velocity, the crank pin has to exert a force
sufficiently great both to overcome the friction and' to
accelerate the mass of the piston. The energy used in
overcoming the friction is converted into heat, raising
the temperature of the piston and cylinder, the remainder
being stored in the moving mass as energy of motion
or kinetic energy. During the second half stroke, when

- A 39

Fig. 2.—Impedance triangle
for circuit of

Fig. 1. The
power factor of the circuit is

z= JRTX.

3.04 amperes. ‘ :
"For a simple series circuit of this kind

=02.5 watts )

As there are no branches in the circuit and conse-
quently only one value of current to deal with we can
check this result by another method. This is done by
calculating the power in terms of current and resistance,
namely, P=I"R=3.04"x 10 =

'L .=02.5 watts, as before.

Inductive Coil in Series with a Resistance.

—Very frequently a circuit consists of an inductive
coil possessing both resistance and inductance; connected
in series with a non-inductive resistance. Knowing the
voltage applied to the ends of the circuit, it is usually
necessary to determine the voltage across the coil itself.

" tea N

-

X — 2rfL and i § 1
the power factor is = =0.304.
P Z™ 32.95 304
‘The power consumed is therefore
P=EI x power factor .
=100 X 3.04 x O.304 .

yorry
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,'Wir_'eless Theory Simplified.— - .
A typical example is that of a cheke conhected in the -

.

anode circuit of a valve, .

In a previous example we considered this arrange-
ment, but on that occasion the coil itself was assumed
to have negligible resistance. -As a rule, however, in
practice the coil resistance cannot be neglected in this
way, and so our previous treatment of the circuit must

‘be extended to meet the new conditions.

Consider a circuit such as that shown in Fig. 3 (4)

X=271 fL

Fig. 3.—(a) Circuit consisting of a resistance Ry in series with an

inductive coil of resistance R and inductance L, (b) The impe~

dances Z for the whole circuit and Z_ for the coil alone can be
: obtained from the impedance triangles.

where a non-inductive resistance R, is connected in
series with a coil or choke whose resistance is R ohms
and inductance L henrys. The total resistance of the
circuit is (R+R,) ohms and its reactance X =2xfL ohms
where f is the frequency of the current in the circuit.
Thus for the complete circuit the impedance will be

"Z= v (R+R,)*+X* ohms, whereas for the coil alone

the impedance is Z.= 4/ R?*+X? ohms. ~ If preferred,
the numerical values of Z and Z. can be found

- from the impedance. triangles of Fig. 3 (b), in which

case the diagram must be drawn to scale.
When a voltage E is applied to the ends of the circuit

L ;cui.'rent of I=FZ: amperes will flow through it and

|
.
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the. voltage across the coil itself will be E,=1Z.
Similarly the voltage across the resistance R, will be
E,=IR,. From this it follows that the ratio of.
E, to E, is equal to the ratio of the external resistance
R, to the coil impedance Z.. But the total applied
voltage E is not equal to the arithmetical sum of E,
and E, because these latter voltages are mot in phase
with each other—E, is ih phase with the current as it
is applied to a pure resistance, but E, leads the current
by a considerable fraction of a cycle, as explained in
Part VI. A numerical example will prove this.

Suppose that in the circuit of Fig. 3 (a) R,=5,000
ohms, R=1,000 ohms and L=10 henrys, and that |
100 volts (R.M.S. value) at a frequency of 50 cycles |
per second is applied to the ends of the circuit. Then |
the resistance of the complete circuit will be 6,000 ohms, }
The

and its reactance X =2r x 50x I0=3,I42 ohms.

impedance Z= 4/ 6,000%+3,142=6,773 ohms, and }
“therefore the current will be I=z'= % =0.01476 |

amp., or 14.76 milliamps. ,

I
The impedance of the coil itself is

' Z.= 4/ 1,000% +3,142°=3,295 ohms, I

and the voltage across it E,=I1Z.=0.01476 % 3,205= |

48.64 volts. Similarly the voltage across R, will be |

E,=IR, =0.01476 x 5,000=73.8 volts.

It should be noted that although we have only 100
volts applied to the ends of the circuit there are
43.8 volts across the resistance R, and 48.64 volts
across the coil. If we add these together arithmetically |
we get for their sum a value much greater than 100,
namely, 122.4. This can be proved experimentally|
with a voltmeter. The reason is that E, and E, are
out of step, and it is their vector sum which gives the
total voltage across the ends of the circuit—the parallelo- |
gram method must be used, as explained in Part IV.

< (To be continued.)

A Popuiar Visitor.

Captain Derek McCulloch, of the B.B.C,, pald_ a
surprise visit to the South Croydon and District
Radio Society at their meeting on October 20th,
bringing with him some special B.B.C. test

‘CLUB NEWS.

|
|
|
working through a large power amplifier, run. |
ning off a 400-volt generator, an LS6A valve |
being used in the last stage, driving a moving-

-coil speaker. The wholeé of the apparatus was
installed by members, and functioned excellently

.gramophone records. The evening was devoted
to jcomparative tests of various pick-ups which
wlere coxénected in turn to the L.F. portion of the
Club set. -

described in The Wireless World, demonstrates .
very clearly the operation of various circuits
embodying metal rectifiers.

during the whole perfod of the dance—some
four hours. On the termination of the whist
drive most of the card-players participated in

Non-memhers are the dance, which lasted until Big Ben struck the |

The Society offers a warm welcome to new
members. i R
Hon. Secretary, Mr. E. L. Cumbers, 14, Camp-
den Road, 8. Croydon.
0000

All About Valve Manufaoture.

The recently formed Sheringham and District
Wireless Society is already showing signs of a
flourishing future, the meetings being largely
attended. On October 30th Mr. Carter, of the
Mullard Wireless Service Co., Ltd., lectured on
“ The Radio Valve: What it Does and How it is
Made.” With the aid of an excellent series
of thirty lantern slides, members were able to
obtain an insight into the Intricacies of valve
manufacture and operation. Applications for
membership will be gladly received by the Hon.
Secretary, Mr. C. R. Hunt, Church Street,
Sheringham. . N

0000
Metal Rectifiers on the Film. .

The new constructional film entitled * Metal
Rectifiers,” prepared by the Westinghouse Brake
and Saxby Signal Co., Ltd., will be shown at a

, meeting of the Bec Radio Society on November

19th, -at the Bec School, Beecheroft Road,
‘Batham, 8,W.17. This flm, which was recently

invited to attend the lecture, and those inter-
ested are asked to communicate without delay
with the Hon. Secretary, Mr. A. L. Odell, 171,
Traninere Road, S.W.18. The lecture will begin

at 7.30 p.m.
0000

Wireless in the Mediterranean.

““ Wireless in the Mediterranean’ was the
title of an entertaining lecture given by Captain
Leonard Plugge at the last meeting of the
Wembley Wireless Society. ‘The lecturer illus.
trated his talk with a number of photographs
taken during his tour.

An attractive syllabus has been prepared
covering the winter months, and this will be
sent to enquirers on application to the Hon. Sec-
retary, Mr. E. Comben, 24, Park Lane,
‘Wembley.

The Social Side.

That the Muswell Hill and District Radio
Society are as interested in the lighter side as
well as the technical aspects of radio was amply
proved by the success that attended their Radio
Dance and Whist Drive, held on November 2nd.
Music was supplied by a gramophone pick-up

0000

hour of midnight.

Hon. Secretary, Mr. C. J. Witt, 89, Coniston |

Road, London, N.10.
0000

Modernising Club Equipment.

The record of an excellent year’s work was
presented at the Annual General Meeting of the
Tottenham Wireless Socjety on
October 30th.

Wednesday, ‘

Mr. J. Burns reported that the Society’s

receiver had been modernised and equipped with

an up-to-date eliminator, and that his Com- |

mittee had undertaken to keep in repair the |

headphones used for the Prince of Wales Hos-
pital. For the coming session Mr. O’Connor
was elected Chairman and Mr. Bodemeaid was
elected hon. secretary. It was announced that

the Society’s Cup and Shield for the most inter- |

esting lecture and demonstration given during
the lpast, year had been awarded to Mr. F. E. R.
Neale.

New members will be welcomed at any meet-
ing of the Society. These are held every Wed-
nesday at 10, Bruce Grove, N.17. Hon. Secre-
tary, Mr. Bodemeaid, 10, Bruce Grove, Totten-
ham, N.17. >
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By Our Special Correspondent.

The Silent Twin.—Birmingham’s Protest.—Centralisation.

The Second Transmitter.

* Hands off the poor man’s station!’”
exclaims a contributor to the Savoy Hill
post-bag, decrying attacks on the Brook-
mans Park transmitter. No thoughts of
the second transmitter disturb his rest,
nor need they, for he has still a full
month in which he may twiddle his cat-
whisker without fear of interruption.
Despite rumours, I am officially informed
that No. 2 transmitter has not yet begun
radiating, although the - B.B.C. was
strongly tempted to use it for a public
expermment on Friodg%,oNovember 1st.

A Near Thing. .

The temptution came when complaints
were made that the concluding broadcast
of the Delius Festival would le limited
to 5GB. The B.B.C. was auxious to
please those who thirsted for Delius, but
2LO’s mixed programme of military
band, Sir Oliver Lodge, and vaudeville
was already printed and published, -

Came a brain wave. *‘ Inaugurate the
second station with a surprise transmis-
sion of Delius!’’ said someone. Savoy
Hill actually gave the idea a thought, but
that was all. -

0000
B.B.C. as Pamphleteers.

"The great pamphlet campaign is con-
sidered by Sivoy Hill to be responsible
for the relatively small number of com-
plaints regarding the change-over from
Oxford Street to Brookmans Park. Siuce
the new station took over 28,000 pam-
phlets of advice have been distributed, in

. most cases with beneficial results. One

old lady wrote saying that she and het
maid, after stndying the pamphlet,
““ got '’ Brookmans Park on a crystal set
after two wireless experts had failed. A
less fortunate correspondent in Novth
Wales said : “ Since you have moved to
Langham Place I have been unable to
pick up 'I‘oulouseé'ooo

A Painful Transition. 0

But for the fact that the B.B.C.’s task,
like that of the tight-rope walker, is
always fraught with peculiar difficulties,
one might be tempted to say that the Cor-
poration had arrived at a difficult stage
in its career. The difficulties are cer-
tainly aggravated at the present moment,
however, by the onset of the slow and
necessarily painful period of transition

irom the original scheme of programme:

distribution to the regional scheme.

. As each locality is forced to yield up
its individual niche in the ether, Savoy
Hill undergoes a barrage .of complaints
from honest licensees to whom platitudes
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of ‘‘the greatest good for the greatest
tumber " variety are like red rags to a
bull. -

cocoo
Birmingham is Roused.

The biggest outery just now comes
from Birmingham, which incidentally
has suffered a definite loss in broadcast-
ing prestige ever since the local station
closed down in favour of 5GB. Bir-
mingham was patient, however, until a
few weeks ago, when the unkindest cut
of all came in the form of the threatened

FUTURE FEATURES.

London and Daventry.
NOVEMBER 18TH.—A National Lecture—
Prof. G. M. Trevelyan: *“ The Histori-
cal Aspect of the Union of England
and Scotland, 1707.”
~NOVEMBER 20TH.—" Typhoon,” a play hy
Conrad.

Daventry Exp. (5GB).

NOVEMBER 19TH.—Students’ Songs.

Cardiff.

NOVEMBER 20TH.— Concert by Victors at
National Eistcddfod of Wales, Liver-
pool, 1929,

. Manchester. . - .

NOVEMBER 18TH.—Gilbert and SulBvan
Programme.

Glasgow. a
NOVEMBER 218T.- Npeeclies by the Duke of
Moutrose and 1I.R.H. the Prince of
Wales at Meeting of Scottish Branch
of Royal National Lifehoat Institu-
tion, $.B. from Edinburgh, -

disbandment of the Birmingham studio
orchestra. It js true that many of the
displaced musicians ean be absorbed by
the National Symphony Orchestra, but
this is essentially a London combination,
and Birmingham sees the transaction as
another sacrifice on the altar of central-
isation, -
0C00

The “D.-G.”’ Goes North.

The seriousness of the situation can be
gauged [rom the fact that Sir John
Reith, Director-General of the B.B.C.,

attended a private conference at Bir- °

mingham last week to discuss matters

with the Midland musicians. The meet-

ing was held behind closed doors, . and

at the time of writing no disclosures have

been made concerning future policy.
nooon

Dangers of Centralisation.

The case of Birmingham has been, or
will be, repeated throughout the country
as the tendency to centralisation hecomes
more apparent. The local aspirations of
Aberdeen, for example, are served by a
station director, an engineer or two, and
a typist, the programme coming through

the tap from Glasgow or London. New-
castle has just reduced its local staff.
Glasgow’s large orchestra is being trans-
formed into an octette for use on odd

occasions.
0000

Provincial Interests at Stake.

Are the provinces justified in protest-
ing? The majority of listeners will agree
that they are, in the semse that if the
provinces fail to look after their own in-
terests, nobody else will. While the
gradual change to the.regional system is
in progress the B.B.C. will be tempted
on grounds of expediency to provide masa-
production programwnes; the danger ta
the provinces is that when the change is
complete the B.B.C. will stick to the
same methods. If the provinces are wiss
they will keep on clamouring.

0000

Ulster in Trouble.

Strangely enough, while the cry in .
Great Britain is against centralisation.’
Northern Ireland is pleading for a little
more. In the past fortnight Savoy Hill has
received some bitter complaints from Bel-
fast to the effect that the Ulster listener
is left out in the cold.

. It is alleged that 2BE works on a use-
less wavelength (242.3 metres); that half
its radiation is wasted on the Irish Sea;
and that the alternative programme from
5XX (when it 78 alternative) is unsuitable
for Irish listeners.

cooo

~

B.B.C.’s Reply.
In reply, the B.B.C. regrets that a
change of wavelength is impossible at the
present moment owing to the inter-
national situation, and points. out that
5XX gives a reasonably good service to
Northern Ireland: Until Ulster’s high-
power station is ereeted in two or three
vears’ time it looks as if listeners will
have to make the best of a bad job.

ocoo

““Effects ’’ by Gramophone.

Sonnd effects will contribute promi-
nently to the realism in a programme en-
titled ‘‘ Intimate Snapshots,”” to be

" broadcast on November 22 from 5GB.

Lance Sieveking, the author, takes as
the central idea the theory that for many
people lifo is a serfbs of dull and often
meaningless repetitions. His examples
prove it and afterwards show the con-
trary. .

The atmosphere of a tube station and
newspaper officc will be reproduced by
means of gramophone records prepared
on the spob. )



_pied, the early valves had high

" pursuit of the ultra-shorts was

P

« -~ Wireless
World

- NOVEMBER 13th, 1929. ‘

: ~=l]

”%%WW%/M/MMWW// 7

T“EWIEZELESS OCHNEIDER TROPHY

By D'Otrsey Bell
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In- Quest of the Short=wave Record.

licity. How many people know anything about
that most exciting international contest which has
beeri going on now for several years—the struggle to
break the short-wave record—or, if you prefer it, the
race for the highest radio frequency? ~How many? I
repeat. The answer is in the interrogative, and would

I[T is high time that radio learned the uses of pub-

" remain so but for the fortunate chance that The Wireless

World has commissioned me to look into the matter.
The race, under the present rules, did not begin till
some years after the revolution in wireless caused by the
introduction of the three-electrode valve. Before this, a
few desultory flights had been made, with prehistoric
machines of the spark type, pro-
ducing heavily damped waves
with little power behind them.
Then came the valve—but also
the War: people were preoccu-

inter-electrode capacities, and the

shelved for a time. But nothing
is safe for long from the restless
rescarcher. By mgcmous wang-
ling of the circuits someone in-
duced an ordinary valve to give
a wavelength far, far shorter
than any it had dreamed of
giving. That started it: at once,
all over the world, earnest
workers weént one better; no
sooner had an American proudly
announced the production of a
three - metre wave than an
Englishman replied by generat-
ing a two-metre ohe; a little later
a German would write reams to
describe his researches leading to
the production of a one-metre
wave, and before the ink was
dry a Japanese would brandlsh»
a go-centimetre wave. And
so hegan the race for the ereless
Schneider Trophy — so - called
from the German word schneider, a cutter, because
the idea is to cut off another centimetre or two.

In spite of lack of publicity, marvellous progress has
been made, especially in the last year or so. As a
general rule, the valves used are more of the receiving
than the transmitting type, so that the power behind

z

-complete range of wircless waves,

+ Nething is safe for long from the restless
researcher.” 3

the waves is not very great—often only one or two
watts; but the waves are genuine, undamped waves,
real ‘‘ C.W.”” suitable for telephony and other modern
usages ; and the smallness of the power is largely com-
pensated for by the eﬂ‘iciency of radiation. A recent
record—] dare not say ‘‘ the present record,”’ because
by now someone has probably stood a valve on its
head and got a millimetre or iwo shorter—is 3.5 centi-
metres. This, I think, goes to Poland (Potapenko up).
It is rather a remarkable thought that we now have a
from the giants—
measured in miles—used in long-distance commercial
work down to this midget of about 1}in., all produced by
the ubiquitous valve. Now just as
youn find stick-in-the-muds pom-
pously demanding what is the
good of these six-mile-a-minute
. aeroplanes and these four-mile-a
minute motor cars, ‘‘for all
practical purposes, hrrmph?’’ so
you find them condemning the
time and trouble spent on these
ultra-shorts as being wasted on
matters of ‘‘purely academic
intercst.”” It is worth while
looking to see if they are any
nearer the mark now than they
were about the aeroplanes and
motors.
I have already indicated ' the
extraordinary  possibilities  of
waves of about 1 to 5 metres
from a medical point of view, so
I will not repeat myself. These
samé wavelengths seem very pro-
mising for communication of a
certain kind—primarily, perhaps,
for military purposes. With an
input to the aerial of a tenth of
a watt, signals have been ob-
tained at loud speaker strength
from an aeroplane twenty-two
miles away ; with one watt, tele-
graphy is possible from an aero-
plane about eighty miles away. These ranges are
nothing much compared with those obtained with ordi-
nary ‘‘ short’’ waves (400 miles with 2 watts to the
aerial on a s50-metre wave, for instance), but the

1 The Wireless World, 7th August, p. I34.
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- The Wireless Schneider Trophy.— ,
““ ultras ** have particular properties of their own which *
are likely to add to their value enormously. In the
first place, they give complete freedom from atmo-
spherics and from fading (since the Heaviside layer is
not mixed up in their propagation), and—and this is
where the'German workers get excited—their range can
quite definitely be limited. Travelling, like light, in

- straight lines, a ray of ultras reaches the horizon (as
seen from its transmitting aerial) and passes on into
oblivion in space, not clinging to the ground nor being
reflected back to earth by an officious Heaviside layer.
Signals from a 1-watt transmitter may be quite strong
at the horizon, but a little farther on they will almost
have vanished—and even the use -~ - :

of fifty watts instead of the one

will make them carry hardly any ,4
farther. ]

"~ You see the possibilities of I

- such waves for military purposes
—where interception (with sub-
séquent decoding) is such a bug-
bear? Can you not picture the
indignant enemy, with a loop
aerial at the end of a stick, vainly
trying to stretch high enough to
capture the waves passing deri-
sively over his head into the
_void? And the small size of the
waves, too, makes them dirigible
"by quite reasonably small reflec-
tors, so that they can be concen-
trated into a beam and sent in
the required direction only. This
becomes still easier as the wave
gets shorter and shorter, and both
Germans and French have had
excellent results with waves of
20 to 40 centimetres, concentrated at the transmitter
and collected at the receiver by parabolic metal mirrors.
The Germans, in fact, have succeeded in telephoning on
waves as short as 14 cms.—only over a mile or so, at
present, but with ridiculously simple apparatus; and
as the same special valve is used as transmitter and
receiver this simple apparatus gives two-way telephony.

- So you see these ultra-short waves are by no means -

just ‘‘ highbrow ”’ stunts. On the contrary, they are
full of practical possibilities. At present they are in
their infancy, and puny ; but already the Americans are
" generating 4-metre waves with nearly a kilowatt behind

‘plenty of power.

The water—diviner looking worried.

545

them, - using a big water-cooled valve; and no doubt
very soon even the ‘‘ centimetre ”’ waves will have
And nobody quite knows what will
happen when we get ‘‘ millimetre ** waves—or less—
with plenty of power behind them. Already Arkadiewa

has produced waves less than a tenth of a millimetre .

long; that is to say, he has crossed well over the
boundary line and invaded the country of the infra-

_ red heat radiation. The Schneider Trophy does not go

to him—his waves do not comply with the rules; they
are not true
crack ' type, produced by a weird and special form
of spark; unsuitable for telephony and with very little

power behind them. All the same, they are real waves; -

they can be concentrated by
quartz lenses and reflected by
concave metal mirrors only 6in.
across. . . .-,

Radiant Heat by Radio ?

The whole subject teems with
interesting undiscovered possi-
bilities in all kinds of strange
directions. Listen to this, for in-
stance: a German researcher
. named Heinrich, playing about
with short and ultra-short waves,
glanced out of his window and
saw a. little crowd in the field
outside, near his transmitting
aeriall. He soon saw that the
crowd was watching a water-

also, Heinrich noticed, looking
Heinrich
look

worried. But as

- watched, the worried

to his work. But as he again pressed the key, a sudden
thought struck him, and he kept the key pressed and
looked out of the window again. Sure enough,.the
diviner was looking worried again—more so than ever,
for by this time he was nearer Heinrich’s aerial. For
it turned out, quite definitely, that whenever Heinrich
pressed his key the water-diviner’s hazel twig. became
seriously upset. So I will leave you now to face the
very latest problems: (1) Can we transmit radiant heat
from our wireless aerial? and (2) Is water-divining only

another branch of radio?
®

The Six-Sixty Radio Co., Ltd., 122,

radio manufacturers, particularly those

Charing Cross Road, London, W.C.2, an-
nounce that they have moved to larger
premises at ‘* Six-Sixty House,” 17-18,
Rathbone Place, Oxford BStreet, Londén,

TRADE NOTES.

making portable sets and battery elimina-
tors, detailed particulars of their products.

0000
H
1

W.1. The telephone numbers are Museum
6116-7,
‘ 0000
Owing to expansion of business, the

Lisenin Wireless Company, Connaught

House, 1la, Fdgware Road, Ilyde Park,

T.ondon, W.2, %mve acquired more com-

modious premises at 6, Central Buildings,
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High Street, Slough, Bucks. The tele-
phone number is Slough 652.
0000
The Hendon Lamp and Accessories Co.,
Ltd., 104, Southampton Row, London,.
W.C.1, would be pleased. to receive from

The General Electric Co., Ltd., * Mag-
net House,"’ Kingsway, London, W.C.2,
have recently opened a branch office at
3, Campbell Street, Leicester. Mr. W&, J.
Hodgkins, of the Birmingham branch, has
been appointed manager. The telephone
number is Central 58776, and the tele-
graphic address ‘! Electricity.”

-

“C.W.” but rather of the ‘* whip-

Y F gf diviner, who was giving a de-
. \ﬂ‘% monstration of his art; he was .

vanished, and he went on quite
happily with his demonstration; and Heinrich returned-
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[ Using the Pentode

¢h ' XCEPT for a few casunal references, the writer has
PRy seen no mention of the fact that the pentode valve

v can well be used for purposes other than that for
which it was originally designed. As a high-frequency
amplifier, for example, the pentode will give, with the
usual neutralised circuit arrangement, greater magnifi-
‘cation than can be attained by any triode available. The
heavy anode current drawn by the pentode renders its use
for this purpose alone very uneconomical, but its ability
both to amplify efficiently at high frequency and to
handle power enough for working a loud speaker
renders it the ideal valve for dual amplification in a
simple reflex set. Those who have attempted to design
a satisfactory reflex receiver will realise that in the
pentode there is available, for the first time, a valve that
can really *‘ pull its weight *’ as dual amplifier.

Figure 1 shows a reflex circuit, employing a crystal

.. detector, which has proved highly satisfactory in use. On

= - the high-frequency side it is a quite conventional neutro-
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Fig. 1.—A one-valve pentode reflex circuit giving powerful loud
speaker signals. ‘The values of components are as follow: Cg,
0.0001 mifd. ; Cs, 0.0003 mfd., need not be incorporated if already
present in the transformer Ty; Ca, 0.001 mfd.; C; and C;, 2 mfds.
each; Ty, secondary 65 turns of 22 D.S.C. on 3in. former. Tapped
5, 10 and 20 turns from earth end. Primary and neutralising colil,
each 28 turns of 40 D.S.C. overwound on ebonite spacers; Ty,
high-ratio L.F. transformer.

: transfarmer T, is tapped in order that the requisite step-
down to the crystal may be obtained. The transformer
T, may have a high ratio without detriment to quality, as

~ the impedance of the crystal is quite low. Messrs.
. Ferranti were good enough to make up for the writer an
experimental model of their AF5 transformer with a 15:1
¥ o ratio and a 10 henry primary, and this has proved ve
satisfactory for the purpose. It is probable that

-
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OSSIBILITIES

Vo in Reflex Receivers.

they would-supply this to order to anyone desirous of
experimenting along the same lines.

From the secondary of T, the rectified signals are fed|
through a radio choke, to the grid of the valve, the
condenser C, serving to prevent a short-circuit of the low:
frequency signals. Grid bias is provided through “the
transformer secondary and the radio-choke. Every
crystal tried has been found satisfactory with the single
exception of carborundum, which will not rectify
efficiently the high voltages with which it has to deal in
this set. ) :

Overloading Troubles.

In common with all other reflex circuits, that of
Figure 1 strongly resents overloading, which results, not
in the mild distortion usual in ‘‘ straight *’ sets, but in
intermittent oscillation at low frequency lasting as long
as the overloading persists. As soon as even the smallest
degree of overloading is permitted, the loud speaker
appears to reproduce all loud notes as toneless but most
offensive grunts. It is absolutely essential, therefore, to
limit the output from the valve to that which it can
handle without any trace of the slight overloading that
is usually permissible.

When a moving-coil speaker, which has a fairly low
impedance to all audible frequencies, is in use, the
pentode will accept far louder signals without overloading
than when a speaker of moving armature type is chosen,
for these offer a very high impedance to the upper range
of speech frequencies. This alone would indicate that
greater signal strength should be available before the
“ reflex grunt '’ makes its appearance if a moving-coil
speaker is used, but there is still to be taken into account
the enormously greater sensitivity of the moving-coil a$
compared with the movjng iron. These two points
together amply account for the observed fact that the
reflex receiver shown produces a cheerful roar of first-
class quality from any station within its range, provided
that a moving-coil speaker is used, while with any other
type of speaker signals have to be kept down to a
miserable tinkle if good quality is to be maintained.

Eliminator for D.C. Mains.

A further development of the circuit is possible for
those who are in possession of D.C. mains. With the aid
of the eliminator shown in Figure 2 it is quite possible to
dispense with both filament and anode batteries, lighting
the filament of the valve gratis by putting it in series with
the magnet of the moving-coil speaker. This must, of
course, be chosen to pass, as a minimum, the current
required by the pentode, and it is almost essential to
employ, if only in setting up the eliminator, either a
milliammeter at A or a voltmeter at V in conjunction with
a variable resistance to ensure that the filament ig
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Pentode Possibilities.— .

correctly run. If the field magnet passes considerably
more current than the filament requires, a 50-ohm
rheostat may be used in the position R, to shunt away

the excess from the filament, but if magnet and filament

MAGNET L
WINDINGS OF 1
LOUD SPEAKER

+LT. -L
SET

TERMINALS v R, G,
=L.T. l ] T

Fig. 2.—Complete eliminator for use on D.C. mains with the
recelver of Fig. 1. A number of the components may be omitted
except with the ** roughest’’ of mains.

require about the same current, a series resistance at R,
will be more suitable. Except perhaps for preliminary
experiments, R, and R, will not both be required. If

hum is experienced, an electrolytic condenser of 100

mfd. capacity or over may be tried at C,, but it is not .. _;

likely to be needed.

The H.T. supply circuit is simplicity itself, and need
consist of no more than the single choke and condenser
shown, together with any resistance that may be
required to reduce the voltage at the anode of the valve
to the maximum permitted by the makers. In many
cases it will be found that the resistance and condenser

- will be sufficient, without the choke, to provide the very
slight smoothing required. Owing to the crystal rectifier,
hum is not likely to be troublesome, except when using
very *‘ rough "’ mains. The total consumption, including
the speaker field, is about one-thirtieth of a unit per hour.
As with every receiver driven by D.C. mains, safety
condensers in both aerial and earth leads are absolutely

- necessary, though they are now shown in the diagrams.

In the form shown in Figure 1 the receiver is not
difficult to set up and get into working order, especially
as the screening required Js not extensive. It has, how-
ever, the drawback that it will only receive the local
station and 5GB with any certainty. Those who are fond
of experimenting may like to try replacing the crystal
with a valve detector using reaction. They are warned,
however, that though there is no reason why such a com-
bination should not, eventually, be persuaded to ‘work
satisfactorily, it may well prove too unruly for all but
the most experienced and the most persevering.

AL M.S.

CORRESPONDENCE.

The Editor does not hold himself responsible for the opinions of his correspondents. =
_Correspondence should be addressed to the Editor, **The Wireless World,” Dorset House, Tador Streat, E.c.q. and must be sceompanied by the writer's name and address,

"THE REGIONAL SCHEME.

Sir,—~With regard to the ‘' regionmal scheme '’ it seems that
the B.B.C. can only do one of two things :—

{1) Restrict their energies so that the listeners near thair
main stations are satisfied. g

{2) Continue their forward policy to the ultimate benefit
of the majority.

In my opinion the first would be contrary to all laws of
progress, while the second is the one which has put this
cotintry into such an enviable position as it now holds in the
radio world, It is nio use putting the brake on progress.

Eastwood, Notts, . 1. W. GROVER,

Sir,—I disagree most strongly with your correspondent, Mr.
Hobday, with regard to Continental programmes.

The sole reason why I invested in a screened-grid * three
was my inability to hear anything (worth wearing phones for)
from the local station in the evenings, which is the only part
of the day available for the uverage man. . Week after week
passes, and there is nothing but fifth-rate variety and jazz bands
after 8 o’clock, a talk only of interest to a few people, or a
scientific discourse so elemetitary as to be suitable for a kinder-
garten school.

How anyone can scan the programmes published by the B.B.C.
in World Radio from such stations as Leipzig, Hilversum, Ham-
burg, Munich, Cologne, Turin, Toulouse, or Kalundborg, and
say they are inferior to those printed in the Radio Times,
passes my comprehension. Not only does the average orchestral

" concert contain better music, but it is better performed. Most

of the great. composers tame from the ‘‘ Continent,”’ and the
musicians of the Continent are best able to interpret their works.

Even the dance music from Germany or Denmark is played
by ordinary orchestras, and is pleasant to listen to after the
raucous blare. whine, and thump freth 2LO, etc., ete.
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If the Regional, or any other scheme, prevents me listening.

to foreign programmes, I shall turn my aerial into a saucepan-
scourer and light my pipe with my licence. J. E.' ROBERTS.
Streatham Hill, S.W.2. .

8ir,—The correspondence you publish on the above subject
prompts me to express another point of view. .

I submit that («) the regional scheme was never wanted; and
~{b) it is already out of date. : .

In regard to (a), if there had been any real demand fof
alternative programmes, the ridiculous system of sending out
the same programme from 2LO and all the relay stations and
5XX, and to a large extent all the provincial main stations as
well, would not have been allowed to continue, when 5XX
could have been providing an alternative for the vast majority
of listeners to all the other stations.

With regard to (b), it is obvious to the meanest intelligence
that the ether is grossly overcrowded, and that sooner or
later (and the sooner the better) there will .have to be a
drastic reduction in the number of wavelengths and stations
in use in Europe. When that happens, since the only logical
method of distributing wavelengths is more or less according
to the area of the various countries (for the more sparse and

scattered the population is the more necessary is an efficient

broadcasting service—it is a mere luxury for town dwellers,
by comparison), this conntry will have to put up with three
or four exclusive wavelengths, and then the B.B.C.’s twin
transmitters will be useless.

In the present state of affairs really high quality reproduc
tion is unattainable, since even if the 9-kilocycle heterodyne
note of the adjacent broadcasting stations are suppressed, one
still gets interference from the side bands of these stations.
It might, in fact, improve matters a little if no broadcasting
were allowed to transmit any side bands above 8,000 cycles.
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‘ ""'I‘h,ewy would be nio loss, since they cannot be received, and &t

- least they would not enproach on the fundamental band of the
. A, K. GORDON. -

- 2% pext station. .
220, Crowborough, Sussex,

O
.

7 EMPIRE BROADCASTING. o
) Sir,—I have read with much interest the correspondence in
your columns on the subject of Empire broadcasting, and the
letter in your issue of September 1lth, signed ‘' Radiox,”
‘-gtrikes me as very much to the point.  As a Britisher, I
appreciate the London programme more than any other, and I

%" have formed a habit of rising at 2.30 a.m. to pick it up.
~:. Sometimes I find it repays the effort of early rising, but by no
.. means always, It would, therefore, be most helpful to those

situated 7 hours east of Greenwich if 58W' were to give at .

midnight a brief summary of the next evening’s programme,
‘and enable us to decide between sleep or listening. ]
. I agree with * Radiox ” that.news items are badly wanted.
- .The fifteen minutes’ interval that takes the place of the news
“bulletin sends me back to bed disgusted on five nights each
.week. If the news bulletin does not affect the -sales of news-

papers at home, why should it affect the cable service?
‘Bankok, Siam. “ TYRO,

% . Sir;—I had been holding my hand to see what the opinions
- of other readers might be at the reopening of the 5SW question
" before expressing any ideas of my own. However, the rest
- maintaining silence for the moment, I feel I must make some
comment on your editorial of October 23rd. 0
On a recent voyage to and from Australia I took some trouble-
to get information about the reception of 58W and to make
full notes on the reception of short-wave stations during the
return voyage. The pivot of debate evidently no longer is
whether or not there should be an Empire station, but rather
whether there.can be. You have suggested that any difficulty
‘x . 58W may have had in carrying out its responsible duties of
“» ‘. " broadcasting to the Empire is partly the fault of the engineers
-«=7: - in charge of the station, and ‘a correspondent suggests a wave-
.. _length change. (In passingI do:not see how a listener in the
> %+ F)Mediterranean, who is so very:close to the splendid European
“medium-band -transmissions, can demand a short-wave pro-
gramme at all, or possibly criticise wavelength policy by results.
Surely we can agree that 58W need not consider listeners this
side of Port Said or the Canaries.) .

The case to be made is that there are considerable parts of
the Empire in which reception having a good entertainment
value is possible. I hope we shall hear what the listeners in

*“ - remote parts have to say; I am prepared to open the discussicn
“ ¢ by. denying the possibility in all but a very few parts of the

. world of regular reception of short-wave stations that would
satisfy non-technical listeners.

. To go on throwing Eindhoven at the B.B.C. is vieuzr jéwn
During September, 1929, Eindhoven seemed only to be work-

b2

":'_" " Berlin station Kénigswusterhausen, broadcasting only a very few

~%  kilocycles from the Eindhoven frequency and seeming to have
~.. .more power, better quality, and a better radiation system than
; the Philips station.

' Within 5SW’s first skip distance (this seems to be between
*4 1,000 aud 1,500 miles) the German station certainly was a revela-
. tion of what is possible near 32 metres ;"but we have agreed to
%" discount short range reception. Between 2,000 and 5,000 miles,
which of the two suffered the less from the high-speed fading
. that spoils reception was quite casual. At greater distances,
§oy ¢ most of my observations seem to be in favour of 58W.

“"" On most nights the log would run after this style for long-
_“distance reception i— .
.° Tuesday, September 17th, 1929. 27° S.: 12° E.

58W.—Signal strength good at 8 p.m. (local time), but high
speed fading violent. - Signal strength increased though

- .a little long period fading till about 11 p.m., when it was
R7. Hardly worth listening to in spite of good strength.
‘KDKA.—10.20 weak, but readable and steady. Fading
only slight, 5

4

 something very different by way of explanation. -

.. ing. once a week. If correspondents want a new brick, it-is the ..
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The qualifying clause ‘' in all but a yery few parts of thb
world ”* was meant -to -apply to the reception of 58W in the
Far East.along the China Coast. - I am told that in those parth
5SW comes in before breakfast as satisfactorily as a local atation,
But-do you want dance bands before breakfast? il =

Hampstead, N.W.3, M. A. SPENDER. .| .

8ir,—On March 17th last I wrote to you re the information ¥
had received from the B.B.C. on the subject of' the suppression -
of tho news bulletins. They explained that the news was n )
broadcast because 5SW was an experimental station only:
pointed out that 5GB is also an experimental station, yet th
news is broadcast from it regularly. This letter you published.

In the number of World Radto for August 2nd, on pa
156, in.the centre column, occurs the following statement : “
receive frequent enquiries as to why the news bulletin is nog -
transmitted from 58W. All that can be said in this conneg-
tion is that it is necessary to omit this item from 58W trang-
missions for reasons which are at present beyond the contr
of the B.B.C.” .

Obviously the explanation given in their letter to me date
February 22nd could not be considered satisfactory, and it
therefore not surprising that they should now have publishefl

It is not pleasant to think that any such body as the B.B.Q.
could even be guilty of want of good faith. Yet the facts
stated above can only tend to increase the suspicion and di§-
satisfaction felt by most overseas listeners in regard to every-
thing connected with 5SW since it came into being. -

Moreover, the explanation published in World Rad
raises another point. The only control over the B.B.C. which
is generally supposed to exist is that of the Government throug
the Postmaster-General. A question in the House ought
clear up the point of the objection of the Government tp-
allowing the Colonies and Dominions to hear the Home news,
and, if they have such an objection, on what grounds?

) 60° WEST.| .
B.B.C. TRANSMISSIONS.  ° T ,
Sir,—Surely it is time that crificisms. as put forward ‘

Mr. McCormack in your issue of October 23rd were brought . =
to an end. As Mr. McCormack makes no reference, direct dr
indirect, to the removal of all sources of error in his set, |
implies that all frequency distortion or attenuation occurs
the B.B.C. land lines and/or transmitters

If your correspondent is capable of

(@) The complete elimination of side-band cutting’ in
own receiver whilst avoiding radio interference,
_{b) Accurately distinguishing between side-band cutting
in his receiver and attenuation of the higher frequencies {n
the land lines, ) . C.
he is well on the way to a perfect set; and many readers would
like to know how (a) is achieved. - .

If and when this perfect set be proved to exist, so much will*
then depend on the method of reproduction that for the moment
further comment is superfluous. Suffice it to point out that
further definite proof of the perfect reproducer will be
quired before such criticisms are fair. As you, Sir, are awa
the human ear is so adaptable to varying conditions as to
quite unreliable as evidence of perfection, and gives but e
dence of the personal preference of its owner.

Until such time as this perfection be proved to exist, surelv
it is better to make the best use of existing radiations, e
B.B.C. will admit that their radiations are not perfect, bpt
would also probably claim that they were at least as good
any set reproducing them. If proof, and not judgment by ear,
were furnished of really serious defects in transmission, the -
Chief Engineer would doubtless take steps to rectify his errors.

As a minor point: we carnot all live in the ‘A" servipe
area of Brookmans Park, and therefore we cannot all haye
the Queen’s Hall concerts as ** first class,” direct or ‘‘local{’™
We must therefore accept the next best thing. But why com-
plain in the same letter of the ‘' third rate' or ‘ fifth rate
land line transmissions radiated from 5NO when admitting th

are available the ‘‘ second rate ”’ transmissions of 5XX? .
Yorkshire, FAIR PLAY. .
SO
3 /: % - ;-“""
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“The Wi’t;eless World” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Departmenf, which are printed below; these must
be strictly enforced, in the interest of readers themselves. A selection of queries of general
inferest is dealt with below, in some cases af greater length than would be “possible in a lelter.

Valve Life.

It seems to le quite common practice
nowadays to heat the filament of an
output valve with raw 4.C. at the
correct voltage; 1 am told that the
life of valves supplied in this manner
is considerably less than when a bat-
tery is used. Can yon confirm the
accuracy of this statement, and also
tell me if the falling-off, should it
ezist, i8 1n any way serious?

5. C. J.

It is regretted that we have no definite
data on this matter, but it is to be as-
sumed that the life of a valve fed with
raw A.C. is somewhat shorter than with
the alternative hattery supply. We do
not think that this effect is at all serious;
indeed, any reduction in valve life is
probably altogether insignificant.

coc 0o

A Push-button Regional Receiver.

1 am thinking of using up some spare:

parts for constructing a simple
domestic. set for reception of the

alternative programmes from Brook-’

mans Park (when they begin).

My two-H.F. set will be used on
the outside aerial for distance recep-
tion, and it is proposed that the other
receiver shall be connected and fed
from an inside aerial. In order to
have an ample margin of safety, it is
proposed to use a single H.F. stage,
from whick no special attempt will
be made to obtain maximum amplifi-
cation,
how a switching scheme for this stage
may be arranged, in order that it
will be possible to use pairs of semi-
variable condensers tuwed to the
wavelength of the two transmissions?
It seems that, after having once tuned
the set, it should be possible to ar-
range matters so that either trans-
mission can be received by manipula-
tion of change-over switches, without
any other external control Leyond, of
course, that for the filament circuit.

. S

It should not be difficult to arrange a
set on the lines you specify, particularly
a8 no very great efficiency will be re-
quired at your distance from the regional
transmitters. We suggest the arrange-
ment shown in Fig. 1, in which'C,, C,,
and C,, C, are, respectively, the con-
densers for tuning aerial-grid and H.F.

A 47

Will you ylease show me .

transformer secondary circuits to the
alternative wavelengths. These are
thrown in circuit by means of the
switches 8,, 8;; with a little care, these
may be linked together mechanically and
operated by a single knob.

As an additional refinement, it would
be possible to arrange matters so that the
filament circuit is “off '’ when the switch
is in the central position.

Fig. 1.—For reception of twin Regional
transmissions : simple change-over
switching.

RULES.

(1.) Only one question (which must deal with
a gingle specific point) can be answered.

. Lellers
must 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 complete
receivers cannot be given; under present-day
conditions juslice cannot be done ro guestions
of this kind in the course of a letter.

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

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

(8.) Queries arising from the construction or .

operation of receivers must be confined to con-
structional sels described in ‘“ The Wireless
World * or lo standard manufacturers’ receivers.

Readers desiring informalion on matlers
beyond the scope of the Informalion Depart-
ment are invited {o submit suggestions regarding
subjects lo be treated in fulure articles or
paragraphs. .

In our diagram we have shown an
anode bend detector, but the scheme
would be applicable to a set in which grid
detection is used, although any attempt
to include reaction would tend to compli-
cate matters.

coocoO

Omitting Decoupling Resistances.

I have a Fervanti eliminator, which, as
you will know, includes anode feed
resistances -for the various circuils;
in these circumstances, would it be
quite in order to omit the present de-
coupling resistances in the ‘*1930
Everyman Four ' ? H.J. 8.

In order to prevent the undesirable

circulation of H.F. currents, we suggest
that R, and R, should be retained.
Otherwise your proposal is not open to
criticism, although if you are attempting
to obtain the very fullest magnification of
which the receiver is capable, it might be
desirable to leave a resistance of, at any
rate, a few hundred ohms in the position
at present occupied by R,, (in the detec-
tor anode circuit).

coG0

An All-wave Frame Aerial.

Have you ever described the construction
of a frame acrial for both medium
and long hroadcasting wavebands?
1f s0, will you please refer me to the
back number in whick the descrip-
tion appeared? W. J. M.

Full details for constructing an all-
wave frame aerial were given in The

Wireless World for July 27th, 1927.

0o 00

Mounting an 5.G. Valve,

‘Do you consider it Dbetter to mount @

screen-grid high-frequency valve in a
position where it is.unaffected by the
field surrounding the coils, or to
arrange it in such a way that the
grid and plate sections of the valve
are in the corresponding screening
compartments of the set? B. P. A.
Where but one ILF. stage is used, this
is not a matter of any great importance,

"even when one is aiming at an exception-

ally high magnification ; but in the design
of receivers with two or more H.F. stages
it is usual practice to screen the valves
from the apparatus asseciated with the
tuned circuits. ) 5

a
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5 - " Record IIl Modifications.

« "~ Would it be possible to use a P.625 valve
N «tn the output position of the Record
© 11?1 already have a valve of this
Y type, and a power transformer with

outputs of 4 wvolts, 6 volts, and 250
. volts; the latter is for H.T. supply,

of ,course, and the winding has a
_-centre tapping. )

I} it is possible to use these com-
" ponents, will you please give me a
circuit diagram of the modified fla-

.ment and heater circuits?

F. McC.
There should be no difficulty in arrang-
{ng matters so that your valve and trans-
former can be used. In Fig. 2 we give a
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say if the joints of the screening box are
sufficiently well made, and we would
advise you in the first place to look to this
point. )

A common source of trouble in portable
sets ig interaction between the loud
speaker leads and the built-in frame
aerial ; in spite of fairly elaborate ** H.F.

stopping *' precautions, - a modicum of -

H.F. energy is often found in the former
circuit.

We advise you to try the effect of con-
necting a by-pass condenser—of, say,
0.002 mfd.—between plate and anode of
the output valve, and also to connect an
H.F. choke between the plate of this valve

" and the loud speaker. * b

R ‘.
1 3
. HF. DET.
(0)
'
L \ - . LAE
e ’ i 1 - -
p S I ’ ‘s
Bt~ , & 1.
‘ Pl Ay . P
e ,2 0 AQ.
SR I 4 - i
?i N , . 0005 mfd== j;: |
T4 3
B . $ Hged, 000s mtazz 38
o S R T -
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4 suitable -cireuit arrangement ; it will be

condensers are shunted across the low-
tension output winding, which feeds the
indirectly Leated H.F. and -detector

N

:‘.

*‘\_. - ‘valves,

") ) © e 0000 N
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3o = An Unstable Portable. - .
'ﬁ. "+ I am sending you the circuit diagram of

my recently constructed four-valve
portable, whick is giving a good deal

- . of trouble through lack of stability.

Can you suggest a likely source of the

trouble, or recommend any additions

that can be made? R. B.
* From the information you give about
your set, it is extremely difficult to help
you. One naturally expects to encounter
a good deal of trouble in obtaining com-
plete stability in a portable receiver un-
less a well-tried design is followed, as
it is inevitable that there will be a good
many stray couplings; these must be
found and removed, or, at any rate, their
‘“ sense ' must be altered so as to produce
an anti-reaction rather than a reaction
effect. -

It is noted that your set includes com-
plete tecoupling of the various H.F. cir-
cuits, and apparently thorough screening
‘yhere necessary. Of rcourse, we cannot

- noticed that a potentiometer and by-pass -

Fig. 3.—A satistactory modification of the Record II1, allowing the use of a directly
heated valve in the output position.

" The Output Anode Circuit.

It is noticed that, although the majority
of modern sets seem to have decoup-
ling resistances and condensers in the
anode circuits of H.F., L.F., and de-
‘tector valves, mo particular precau-
tions seem. to be observed in the case
of the output valve, Would it not
be an.advantage to apply this method
of preventing interaction in this case
as well, particularly in view of the
fact that the energy in this circuit is
wmuch greate; than in any other, and
presumably more likely to lead to
trouble? C. M

We would

circuit, because the current is generally
so great that a resistance of the value
necessary for adequate decoupling would
bring about an excessive drop in voltage.
In any case, it musb be remcmbered that
the decoupling arrangements customarily
recommended nowadays are ‘‘two-way
devices; not only do they deflect H.F. or
L.F. energy from a common source of
anode current supply, but they also pre-
vent the feed-back of energy from the
output circuit to the anode circuits of
which they form a vart, and, what is

L Wireless it
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- M% udvice has been asked regarding the

* case it is, in a modern receiver, quite easy

W oint out in the first place .
that it is seldom practicable to add a re- -
sistance capacity filter in an output anode

LA
N -

:

more important, théy consequently
vent the passing back of energy to
grid circuits. . : ‘
It may be added that the anode circnit
of the last valve is almost completely de-
coupled when a choke filter arrangement
is used. The same holds good with a
push-pull arrangement.
0030

Long Waves for Long Range.

choice of a four-valve set for use in
Scotland in a district where I know
from experience that Daventry 5XX
. transmisions provide the most con-

. sistently good signals. 1
=~ . It {3 observed that comparatively
© féw commercial sets are designed for
as good a performance on the lang
wnves as on the medium band—1I aup-
pose because this is unnecessary 1n
. most districts. Can you refer me to
any set likely to have a performance
_above the average as far as long-wave
amplification is concerned, and which
at- the same time is easy to operate ?
--Reception of long-wave signals |is
generally determined. by the ratio of sig-
nal strength to atmospherics, and in any

to get as much sensitivity as can ordin-
arily bejusefully employed, although there
are sometimes occasions where one can
make use of a high degree of magnifica-
tion. We suggest that you should cén-
sider the Pye Type 460 receiver, as this
set includes long-wave circuits of unugu-
ally high efficiency.

- FOREIGN BROADCAST GUIDE
LAHTI

(Finland).

Approximate geographical position: 60J
25"38" N. 28°10° 00" E.

Approximate air line from London; 1,120
miles,

Wavelength: 1796 m. Fregquercy: 167 ke,

. Power: 40 kw.
. Time - Eastern European (2 hours in ad-

vance of GM.T).

Relays programmes from Helsingfors (221
m.; 1355 kc.; 0.9 kw.).

Standard Daily Transmissions.

GM.T. 05.15 morning health exercises ;|
07.00 and 11.00 sacred service (Sun-!
days only); 1230 concert (Sundays
only); 17.30 or 18.C0 opera or concert!
(daily); 1945 news in Finnish and

wedish. Occasionally on Saturdays
_ at 21.00 dance music.

Usually closes down at 21.00. )

Lady announcer. Call (in Finnish):
Huomio ! Huomio ! taala S yleis-|
radio Helsinki-Lahti. When Swedish,
transmissions are given: Giv akt | Har
Finlandsrundradio Helsirlf ors-Labhti.

Time signal (at 17.00 GM.T.): | stroke

Under the | ' Foreign  Broadcast
Guide,” we are arranging to publish a series of
panels in this form, giving details regarding

foreign’ broadcast tramsmissions. 5
! : A 48
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SPEAKER

Fit the new Amplion B.A.2 unit
., to any chassis and you fit quality,
life, sensitivity and volume hand-

ling capacity—you put heart and ///
soul into the.speaker. Note the
following points:—
(1) Strong and robust construction
with neat compact design and
workmanlike appearance.
(2) Designed for normal chassis. Adap-
\ tor plate is supplied for use on
other types of chassis.

3) Sensitivity far above the normal, o
@ combined with adequate volume —
handling capacity.
(4) Three terminals giving alternative
values of impedance.
(5) Equally suitable for use with power
valves of low or medium imped-
ance or with pentodes.

Your dealer will gladly demonstrate.
GRAHAM AMPLION LIMITED, 25/26, SAVILE ROW, LONDON, W.1. - . WORKS: SLOUGH

/

B 0 i g i

A49 Advertisements f~v '

“ The Wireless World " are only accepled from firms we believe to be thoroughly veliable.



-

N

26 ADVERTISEMENTS. THE WIRELESS WORLD .. NOVEMBER I3TH, 1929.

~ THE FINEST VERNIER DIAL OBTAINABLE

MECHANICALLY PERFECT, POSITIVE BRASS As pictorially shown, the

CONTACT drive on SOLID BRASS SCALE  fleand sperturearefn; | 0, ~
ensuring smooth movement, with absolutely NO from perpendicular, there- o s
l, BACK-LASH. ROBUST in Construction and by permitting convenient " 7
3% Trouble Free, SMALL, EXTREMELY ELE.  uncbateucted viewof scalé
l GANT EFFICIENT or stoop. L,,

| TUNING WITHOUT IRRITAT- jf,cnable to cbtain
3/ ING UNCOMFORTABLE  communicate " with
/7 -l

us. Full Catalogue

CROUCH OR STOOP. sent post free on re-

ceipt of post card.

= —

THE FORMO CO., CROWN VYQRKSA,UQRICKLEWO(_)D LANE, LONDON, N.W.2

—

BE SURE OF YOUR || J¥F WITHTHE OLD
PANEL ON WITH THE NEW

THE SOVEREIGN CONE KIT.

EBONITE IS 4 '7&5“ Price 3/- complete.
GENUINE | ,Z:) Why keep to the old ideas? Why spend

money on unnecessary cradles? Here is the
Tested to 104,000 volts. g ?ezoigvi;?gi;.coiﬁtkci:;x:g:‘i:?esd.ofs :;;?:ﬁg
USE THE PRIZE WINNING 10/ oA Bndasarid cuemits ok, completo B an

LOW LOSS FORMER. Sotatte, “Can Do mmade in 1 hane and. weed

LOOK FOR TRADE MARK. - - with any cone unit to give perfect natural

Write for Handbook on Windings and Circuits, Post Free 4d. B —x(""‘ Obtainable fromyourlocal Dealer,all CURRY’S

reproduction.
~ Radio House (zo0 branches) or from the
Ul S Cldliurtial 3T i3 (s o LU T T, Uk e \ - R- WIRELESS Co, Dept. W.W., 6-5, Rosebery Avenue, E.C.1.

W

REDFERN'S

REG.NO.469456.

163 volt size .. 2/10
e . , ..4/6
126 .. . ..5/-

The “BRITISH"

HIGH TENSION
BATTERY BOX

H.T. in the form of Pocket-lamp Batteries in a

properly constructed wooden battery box is themost

satisfactory and economical method. An exbausted

unit can be replaced at-negligible cost enabling

you to keep your voltage always up to standard.
Don’t delay, get one to-day!

AsR your dealer for the ‘“ BRITISH’® Battery Box.

ALL BOXES LTD.,

117, CENTRAL STREET, LONDON, E.C.1.
Trade supplied. Quolations by return.

Y/, P w_ gl
Haiwatiads of PhionSandfosef
I That tells its ACCUMULATORS ELITE 4
Rhoko it int H T ACCUMULAToRS

The unique Semi-Gil Sub- H-T ACCUMULATORS, 60 volts, 3 amp. 22/6

5.0 * hour type, 02, Semi-oil Submerged. s
merged feature of Britain's Best Complete as illustrated. Price .. &5/~ por .,.{',f}ﬁ,‘: :;l;,',’&:;‘

Battery absolutely prevents DOUBLE CAPACITY TYPE, 60 voits, 30/~
surface leakage losses. No other 6amp.bours .. .. .. .. .. T
Il Battery possesses this feature. & B/-per mth, for & mtha.

2 MAXIMUM INSULATING PROPERTIE3
Reconunended AND LEAK-FREE SURFACE.
jor " "
" Consideran ‘EBONART' Panel a neces-
“FERRANTI” wity, espeeially when constructing a se:
employing H.F, STAGES,

¥, .
RECEIVER. 3 Supplied in Black and 3fahogany colours
One aide Polished Surface or Molre Silk Deiign
—

REDFERN’S RUBBER WORKS Ltd.—Hyde, Cheshire

RADIO PANEL I

London Distributor : —CECIL POHLMAN, 77, Great Portland Street, LORDON, W.1.

\\ ACCUMULATORS ELITE, Bedford St., HALIFAX. Taephons; 410

Teleqrams: Kliis, Halifar.

Mention of *" The Wireless World,”” when wriking to advertisers. will ensure prompt attention. A50
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The new British General Midiet
Transformer created rematkable
interest. In accordance with
modern practice of economising
in weight and space this trans-
former has bteen producel in a
remarkably small size, The
core is of the latest Nicke:
Alloy (speciaily treated) and the
performance is as good as many
transformers at three times the
price.

1’6

Fyom all dealers of reputs or
direct from the manufacturers.

o

The British General Manufacturing Co., Ltd.
Brockley Works, London S.E.4.

Super
Model
18/6

Popular
Model

THE 1930
“WHITE SPOT”
CHASSIS

gives moving coil results at a fraction
of the cost.

The ** White Spot ** Chassis_fitted with a fabric
suspended cone will give really wonderful results.
It can be supplied to take either of the following
units: Amplion B.A., Brown Vee Movement,
Blue Spot, Triotron and Ormond unit. Made in
solid aluminium casting, weight about 2 lbs,

When ordering please
state for which uni¢
chassis is required.

Spare Diaphragms:

Popular 3/6 Insist on having a genuine ‘' White Spot ™" and
Super 6- cnsure satisfaction and value for money.
The WOLVERHAMPTON DIE CASTING Co.,
L Gt. Hampton Street, Wolverhampton. ‘

. . . bt 3

66 Volts
7'9

SUPERIOR (Single Capacity)
9volts .. 16 99 voll:?-acllgs
63 . . 76108 . . 12/9
66 . (with G.B. Tappings) 7/1}
SUPREME (Treble Capacity)
. volts.. .. .. .. ..13/6
Get Dubilier’s Booklet——** A Bit
about a Battery ”’—from your
Radio deoler

Uty
Wiy |

UBILIE

H.T. BATTERIES

DUBILIER _CONDENSER CO. (1925) LTD., Ducon Works,
Victoria Rd., North Acton, London, W.3. B3

—

A Pick-up of
Distinction
The R.G.D. 1s

something
different.

Y

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

Literature on application. r

"The Radio Gramophone
Development Co.,
St. Peters Place, Birmingham.
\_ v,

a51  Advertisements for ' The Wireless World ™' are only accepted from firms we believe to be thoroughly reliable.
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WEARITE

COMPONENTS

1930 EVERYMAN FOUR.,
Coils per set £2-7 -6
NEW KILOMAG FOUR.
Coils per set £2-5-0
WIRELESS WORLD KIT SET.

Coils per set £2-5-6
DECOUPLING RESISTANCES.

500 or 600 ohms 1s. 6d.

Fixed resistances wire wound
1,000-5,000 10,000 15,000 20,000 25,000 ohms
2/- 2/6 3/- 3/6 4 /- each

FOREIGN LISTENERS FOUR.
B.B.C. Coils, persetof3 £1-2-6

5XX Coils, persetof 3 £1-17-6
Coil Bases, per set of 3 £0-7 -6

Write for illustrated lists :

\ WRIGHT & WEAIRE, LTD.

740, HIGH ROAD. TOTTENHAM, N.17.
Zelephone: Toltenham 38478, 106

Heavy Duty
Polentiometers

Centralab H.D. Potentiometers provide an accurate and smooth
voltage control for eliminators and power circuits where a resistor
capable of carrying a heavy current is required,

These new potentiometers are wire wound on asbestos and are
assembled in a metal cup 1§” in diameter. They will dissipate up
to 20 watts through the entire resistance without burning out.
Supplied complete with bakelite arrow knob—

List Price, each,

.P.002— 2,000 ohms. 10/6
. 005 - 5,000 ,,  10/6
. 003 — 8,009 » 10/6

P.015 15,000 .  10/6
H.P. 020--20,000 .  10;6
H.P. 050— 50,000 .,  10/6

Write for the Centralab Circuit
Booklet—it’s free.

Our new 68-page Audio
manual and catalogue is now
ready. It telis you all about
Centralab Volume Controls,
Power Rheostats and Potenti-
ometers, and their use in radio
sets and electrical phono-
graphs. Send 6d. in stamps
for pestage.

The Rothermel Corporation Litd,,
24, Maddox St, London, W.L

Telephone : MAYFAIR 0578/9.

:_:_:II
v

“Weston sets

y .
: MPER BN
/ \4\\/\—\: . 355 Do

Our Model 506 MIL-AMMETER Panel Mounting type

should be placed in the HighTension Circuit of the valve

to ensure correct operation and to check distortion,
Prices £1 : 15 : 0—£2 :15: 0

Write now for your copy of ‘* Radio Control,’’ the Weston FREE
Booklet that explains the necessity for accurate electrical control
of your Radio Receiver, and gives much helpful advice,

Address your post card to :—

WESTON

STANDARD THE WORLD OVER
Pioneers since 1585

WESTON ELECTRICAL INSTRUMENT CO., LTD.,
15, Great Saffron Hill, London, E.C.1.

Mention of " The Wireless 1World,” when writine 1o aduvertisers. will ensure prompt attention.

THE
PERFECT
PANEL

’I‘ROLITAX is undoubtedly the panel for yon. It is supplied in a
variety of handsomc fishes, including some entirely new wood
inishes.

Trolitax posscsses excellent insulating properties; it doesn’t soften
under heat, so that screws and terminals do not work loose when
soldered. Trolitax does not warp or sag, and its beautiful appcarance
cnhauces the finish of any set. Ask your dealer to show you samples.

IROLITAX

A. HUGHES & COMPANY, LIMITED
204/6 Great Portland St., London, W.1. ’Phonc: Museum 8630 (4 lines).

Distributors for Northern England, Scollmul & North Wales : H. C. Rawson
(Sheffield & London), Ltd., 100, London Rd., Sheﬁeld (Tel.: Sheflield 26006);
22, St. Mary's Parsonage, Manchester (1 ‘el.: Manchester City 3329).
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.
THE CHARGE FOR ADVERTISEMENTS in (hess
lumns iy :

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

additional word.
Bach
dress 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

ad

instructions the entire ‘‘copy ' is repeated from the
previous issue : 13 consecntive insertions 5% ; 28 ocon-
secutive, 10%, ; 52 consecutive, 15%,.

ADVERTISEMENTS
to FIRST POST on THURSDAY MORNING
to date of issue) at the Head Offices of ‘‘ The Wirelass
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices
18, Hertiord Street, Coventry; Guildball Buildings,
Navigation Street, Birmingham ; 260, Deansgrate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

. Advertisements that arrive too late for & particulat
issue will automatically be inserted in the follcwing issne
unless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse o1 withdraw
advertisements at their discretion.

_ Postal Orders and Cheques sent in payment for adver-
tisements should bemade ——% Co. Dayable to ILIFFE
& SONS Ltd., and crossed __ < _~7*_ Notes being

tr if lost in transit should mat b» sent as

(previous

remittauces.

All lotters relating to advertisements shonld quote the
camber which is printed at the end of each advertisement,
and the dace of the isgue in which it appeared,

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

NUMBERED ADDRESSES.

TFor the convenience of private advertisers, letters may he
addressed to numbers at “ The Wireless World "' Office,
When this is desired, the sum of 6d, to defray the cost of
registration and to cover postage on replies must be added
to the advertisemient charge, which must iuclude the
words Box o0oo, cjo * The Wireless World,” Only the
number will appear in the advertiscnent. All replies
should be addressed No. o000, cfo ** The Wireless World,"”
borset House, Tudor Street, London, E.C.4. Keaders who
reply to Box No. adverlisements are warned against sending
remittasce through the post except in registered envelopes ;
i all such cases the use of the Deposit System is recommended,
and the enrvelope should be clearly marked * Deposié

Department.”
DuF~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System, If the money be deposited. viith * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from reccipt of goods, after which period, if buyer

- decides not to retain goods, they must be returned to
sender.  If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,

- but in the event of no sale, and subject to there being no

- different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility, For
all transactions up to £10, a deposit fec of 1/- is charged ; on
transactions over £10 aud 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 lnrders should be made payable to llifie & Sons

Limited,

THE SALE OF HOME-CONSTRUCTED UNLICENSED
| APPARATUS.

A Service to our Readers.

We have made an arrangement with the Patentees
whereby readers who wish to disposc of a home-constructed
receiver not licensed under the patents made use of, can

 license the set by meaus of the Deposit Systemm referred to

~above.

.. The person desiring to sell, in sending us partulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the

- amount of royalty customarily paid by manufac tucers.

If the purchaser is satisfied with his purchase, the suiu
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
" The Wireless World " to the owners of the patents

- concerned, and a certificate will be handed cn to the

purchasar of the set.

SPECIAL NOTE.—Readers who reply to advertisements
ind receive no answer to their enquiries are requested to
segard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible to reply to
each ono by post.
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paragraph is charged separately and name and'

for these columns are accepted up |

|

ALL WIRELESS
WORLD COILS

=
/1030 EVERYMAN FOUR

e . 47'6 set

KIT SET, Coils with Switches .. 45/~ sat

NEW KILOMAG. ceeiieieoo. 48/ set

RECORD HI ... . ... .. 45/~ 33t

FOREIGN LISTENERS 4 8.B.C. .. 30/~ g2t

5XX 37/6 sot

METAL CABINETS .. .. . 38/6 to 486

51" DRUM DIALS w.th Escutcbeons | 5,6
WAVE TRAP, Litz Wire . -10'3 tazn ‘

J. WirelessCo,

2, 3, & 4, Athelstane Mecws,
Stroud Qreen Road, N.4. II

Be
.

Archway 10y3

" “THERE IS A WHALE OF mn‘mnncs/ ‘

APPLEBY'S

THE ORIGINATORS OF RADIO
PART EXCHANGE 2828 (3 Lines).

For Modern High-gral2 Materia! Only.
CHAPEL ST. LONDON, N.W.1
OPEN TILL 7 P.M. SAT. 1 P.M.

‘Phons:
Paddingto

“RED DIAMOND

THE RECOGNTISED DETECTOR FOR e
ALL CIRCULTS UBING CRYSTAT. *
RECTIFICATION. e

RD 40

Br Inasured
* Toat 23 or 29
> ¥ith shield. Can be moun.
ted on brackets or through panel,
Once set always ready. Not affected by
vibration.  Each one is tested on broadcast
before despatch, and is perfect. Of all high-class Radio Dealers or

Sole Makers.
““RED DIAMOND "’
Push & Pull SWITCHES

Robust construction. Definite “on** and
“oft * positions.

No shaking., Porfect contacts.

Large terminals for easy fitting.

RD 39 Battery ..
(2 Term!|

RD 38 Change Over...
{4 Terminals)

RD 37 Threo Point .........
(3 Terminaly;
TRAD W MARR Ebonite Bushes for all

purposes kept in astock.
Of all high-clazs Radio Dealvrs or Sole Makers:

JEWEL PEN -CO. LTD.

(Radio Dept. 44), 21-22, Gt,
Sutton Street, LONDON, E.C.1.

o T T

Advertisemanis for ‘' The Wireless World *’

‘“THE_MUSIC
LOVER'S
CHOICE”

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

Offices : 89 Selhurst Road, S. Norwood, S.E.25.
Works : 42 Chetry Orchard Road, E. Croydon,

! RECEIVERS FOR SALE.

.SCOTT SESSIONS and Co., Great Britain’s Radfo
» Doctore.—Read advertisemnent under Miscellaneous.

‘;-VALVE All-wave Receiver, latest type, powerful,
| perfect; £4.—V. Taylor, 57, Studley Rd., ?(t)%‘iltl-

well, London.

| JP KCEIVERS for  Sale.—Portable 5-vulve, suit case
| type, cowplets, as new, perfect; £9/17/6.~N.
| Taylor, 57, Studley Rd., Stockwell, London. (0323

[ B URNDEPT 7-valve Superhet, 1926-27, £15; Burn-
{ dept Ethogrand S-valve, £i5; Burndept Etho-

phone (V, £7; Marconi amplifier for V2, 35/-.—James
¢ Seotlaad Go,, Radio Enginecrs. Dunfermline. (0320

5 5-valve Portable 14 guinen Sels for 9 guinens,
J struight from factory tuv yom, snit case type
Yver-ready, 11.T buttery, Enpglish accumulator, Mullurd
or Cossor valves, royalties paid, set completo in case,
equal to any 14 gnineu set on the murket; satistaction
swiranteed or money retnrned.—G. Hodgson, 53, Wind-

sor louso, Victorin™ St., Westninster, 8.W.1. (6899
| .C. Electric Gramophone, coniprising  B.T.H.
Senjor D.C.RK speaker and amplifier, B.T.IL

pick-up amplifier, B.T.}L. jick-up and cleetric motor,
British Bruuswick gilded gramophone fittings, and
Benior Panatrope mahogany cabinet, commerciaily
wired up, never nsed; costf £75; selling due to change
of residence; price £35. Box 3720, cro The Wireless
World. (0325

PHILLJPS 3-vaive All Electric Receiver, cost £23
month age, guarantee card not yet fitked in; dis-
osal through sickness; sacrifice £19/10; appointment
ctter only.—McGrath, 9, Hawthorne Av., Pcmberton,
near Wigan, (7072
RE{‘\I) and MORRIS, Ltd., the malns pioncers, who
in 1925 equipped the hospital with mains sets,
still supreme in all-mains rececivers and units,
LOW Tension A.C. Eliminators, permanently re
blacing batteries, now only £5/ 15; clectrolytic
condensers, 2,000 m.I., as used in above, 13/-; includ-
ing postage.
ARGAINS, —Second-hand  sets, units, metres,
speakers.—Read and Morris, Ltd., 31, Kastcastle
(Jacing back of Warings), Oxford 8t.,, W. [7054

AMATEUB, Going Abroad Has Foliowing Surplius
for Disposal.—G.E.C. World Wide screen grid
Four, complete with 2 8.625, H.I.610 and P.625
valves, periect order, £12; Mullard eliminator, with
valve, £3; Marconi A.C.B. power amplifier, less valves,
£7; W W, depusit system it required.-Ware, The
Beacon, Crowborough, Sussex, (7042

P.W. Neutralised H.F. d-valve Receiver, receives new

London «tation 3,000 miles uway, finest com-
bonents, cahinet and coils; £9/10.—Iox 3805, clo
The Wireless World. (7121

ABCONII'I(ONE_ Public Speecl and Mnsie Ampli-
L fier, complete with microphone and hatteries, pruc-
tically new; otfers.—Dyer, Cotswold Farm, near Ciren-
cester. (7115

4-\'ALVE (S.G.) Suitcase Type Portable, almost new,
complete with valves; £7.—Ross, Corpus Christi,
Cambridge, [7114

MARCO.\‘II'HOXE Model 61 Reeceiver, 3 8.1, det.
and 2 R.C. stuges, & most amagzing reveiver, cofu-
plete with valves, list £56/11, new, unused; £23, for
immediate rale, . .
MARCONIPI(O.\‘E Model 32 Recciver, exceptional
range and power; list £13/17/6, for quick aale
£8/10; us new and unscratehed,
MARCQNIPHONE Model V2A Long Range 2-valve
Roceiver; list £8, amazing offer £3/5—Sherratt
and Son, Radio House, Cowes, 1. of W. (7089

EC Fuda Neutrodyne 5-valve, with épnro power valve,
model 175A; wanted cash offers.—20, Loftua[ '}}gs,

St.

Shepherd’s Bush.

" IRELESS World” Standard Four, mahogany

cabinet, medium wave coils, valves, including
DE5A ontput; demonstration by appointment; £12,
lv.u' near.—Mitson, 34, Alleyn Park, S.E.21, (7105

, COSSOR 1930 Melody Maker Set, complete, ns new;
48/5, offers.—(. Alderson, Dorridge, Birminghun.

7087

{XCELLENT Portable Latest MacMichael  Super
Range Suitease Four, perfect condition; £18 (list
£23/2).—Cupt. Trebane, Hillcroft, Ringwood, Ha[q’ta.sq
ARCONI Straight Fight, perfect condition, long

B\ aud medium wave length coils, ulso Marconi 200
22Qv. A.C. eliminator for same, und Philips trickle
charger, 6 volt 90 hour low teusion battery, very hand-
some wmuhogany cabinet; £27/10 the lot, or would sell
sepurately; “set alone cost £70.—Box 3756, clo The
Wircless World, [7091

! SIMMONDS BROS,—Receivers constructed to yonr
own or any published design; also repairs, re-
constructions, ‘and modernisations at moderate
charges; best materials and workmanghip guaranteed;
numerous: testimonials; guotations ree.— Addrcess,
Shireland Rd., 8methwick. (&

are oniy accepled from firms we believe to be thoroughly reliable.
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WONDERFUL NEW

ALL MAINS SET

ECLIPSES ALL OTHERS

while comparison with other

makes eusurcs a far bigger selec- DOWN
tion of stations. SOLD AT FACTORY
PRICES, with or without Grand Model Cabinct,
Cone or Horn-type Loudspeaker, for £1 deposit.
Nothing more to pay for one month. Balance by
casy monthly payments.

Special offer of Screened Grid Sets.

GRAMOPHUNE FR EE

ELECTRIC
PICK-UP

to all whowrite now for Free Art Lists illustrating

Miracle Sets, and order within 1o days.

WORLD'S WIRELESS STORES,
Wallington, Surrey,

Radio Experts unanimously agree
that the new ¢ Miracle " 3-valve
All-Mains Set is far ahead of
anything yct offered to the public.
Amazing volume with superb tone,

- Be Proud :
of your Set/

You have always wanted your Set to be
better than others. Here is your chance.
Fit a Resiston Panel—it will beautify
your Set.  Your friends will praise
its appearance. Resiston Panels

are dlistinctive and superior .
panels. They have everlasting
strength, Ask your \Wire-
-less Dealer to show you
a Resiston Panel, or
direct,

write

AMERICAN HARD RUBBER CO. (Britain) LTD.,
13a, Fore Street, E.C.2.

@ 2175,

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

Receivers for Sale.—Contd.

VALVE Receiver, with valves, L.T. accumnulator,

mahogany cone speaker, complete; £12.—9, King
Iidward St., Lambeth North. [7104
RELKSS is a Fascinating Subject, but makes

‘Nl 1
heavy demands upon .the purses of its devotecs.
For one who is determined to keep abrcast of the
times, there are always mew components to be bought,
and sels and 'ound-speakers to be superseded.
T the Same Time, the would-bc buyer is often
deterred from buying because he knows that
there will be still one more piece of apparatus left on
his hands, to add to those alrcady in the junk hox.
“ZE Iave Opportunities of Disposing of Semi Obso-
lcte Apparatus to those who aro not fortunate
enongh to be able to afferd the latest type, and will
take such apparatus or components, providing they
are in saleable condition, in part exchange for any

| new set, loud-speaker or component required.

1.1, We Ask is that Yon should 8end Along a List

of Your Old Apparatus, together with your mew
requirements, or, better still, send the apparatus to
us to imspect, when we will make you a fair offer.

I You Approve of this You can Send Your Remit-

tance for the Balance, and we will forward the
apparatus required; if you have sent your old appara-
tus and you do not approve of our oifer, we will
1elurn carriage paid.
VI‘HE Principal ol this Firm. who has been a pro-

fessional wireless engineer since 1910, and has
| been manager for the Sterling Telephone Co., radia
expert to the General Electric Co., and Chairman of
the ‘Terhnical Committec of the National Association
of Radio Manufacturers, will willingly give advice to
those who are desirous o! rnurchasing apparatus; we
are entirely unbiased and will recommend the best
apparatus for your particular purpose; youn save moncy
hy having genuine expert advice.

ON'T Forget We Will Take Your Old Receiver

or Components in Part Exchange.

E Will Also Install Sets Anywlhere in the British

Y Isles; sets modernised; scnd for estimates. -
Scientific Development Co., 51, Fishergate, Preston.
Tel.: 13€4. [0226

FOR ‘Sale, 5-valve Fada set (switching for 4 valves,
Broadcast band and hiech waves), 7 valves for
same Mullard. 3x McMichael plug-in transformers, 300
to 3,000 metres, 1x R.I. retroactive tuner.—Olfers to
Alexander, 9, Queen’s Parade, Muswell Hill, N.10.
(7166
1\ ECGCAVOX.—Threc receivers in handsome maho-
pgany cabinct, fittel with extras, including Hydra
milliameter, pgramophone jack and 2 I.M.24 pen-
todes. complete coils, ets., £8/10; Epoch model 66,

4-6-voll moving coil speaker. fitted with pentode coil,
in maliogany cabinet, £2/15.—Freshwater, 77, Seymour

Rd., Leyton, E.10. [7154
MARCONI Portable, little used, complete as new;
£15, offers.—G. Alderson, Dorridge, Birmingham.

152

-VALVE Superhet, complete with valves, batiery
ieads and frame aerials, in periect order,
offers, chkeap: Peto-Radford 50-amp. 6-volt accnmu-

lator, fitted new plates by makers recently, 30/-; over-
night charger (Heayberd's), with spare valve, 2-4-6-
volts, perfect, 30/-; Ferranti trickle charger, new,
£2; seen by appointment.—Colonel Kennard, 54h,
Warrington Crescent, W.9. [7150

-VALVLE Receiver, unused; first P.0. 35/- securcs.
~—Rayner, 25, The Gardens, S.E.22. (7143

-VALVE Suitcase Portable, new, complete.—~Rat-
cliff, 20, Rosemead Av., Mitcham. {7142

-VALVE Set, cone speaker, and_all accessories, as
(3 new: £3/15.—Sallenger. 95, Mozart St.,* Lodge
Lane, Liverpool. (7141

ECGAVOX III with batteries; £13.—Murgatroyd,
‘ Riddlesden,” Elm Av., Great Crosby, Liver-

pool. {7133
BUILNDF,PT 7-valve Superhet, long and short wave
aerials; £15.—Madeley, 12, Grove Crescent,
Kingston-on-Thames. [7132
BATTERIES.

(‘LD.E.S. Accumulator Ilire and Maintenance Service
X (5 mile radius).—98, Cherry Orchard Rd., Croy-
don. [6374
“713’1‘ 11.T. Replacements.—Sacs (capped or un

capped), highest grade, No. 1, 10d. per doz; No.
2. 1/9 per doz.—See bhelow.

INCS.—TBest quality (wired), No. 1, 8d4. per doz;
No. 2, 9d. per doz.; orders_valned 5/- carriago
paid, otherwise 64. for postage.—British Battery Co.,
Claurendon Rd., Watford, Herts. [0258

ENTODE Users.—Write for delails of ncw size sclf-
charging wet battery; 20,000 milliamps, 6d. per
volt; illustrated catalogue giving data, post free.—U.
Taylor, 57, Studley Rd., Stockwell, I.ondon. [0273

STANDUP Wet H.T. Battery will Always Improve
Your Reception; its capabilities to feed your
valves with pure D.C. current over exceptionally long
periods, combined with its low running costs, appeal to
cvery listener; list free.—Scottish Batteries, Braeside,
Uphall Station. L, [6852

For Every User
of a Camera!

Every camera owner can get
more pleasure out of photo-=
graphy and better results by
reading '‘ The Amateur Photo=
grapher”’ regularly.

The “A.P.” caters for all
photographers, including be=
ginners and advanced workers,
and contains Lessons for
Beginners ; Free Criticism of
Readers’ Prints; Answers to
Queries ; Regular Competitions
and a weekly Art Supplement
of particular interest to
pictorial workers.

he AMATEUR
HOTOGRAPHER

& CINEMATOGRAPHER

“The Journal for Everybody with « Camers e

Every Wednesday 3d:

ILIFFE & SONS LTD.,
Dorset House, Tudor Street, London, &.C.4.
W.W.37a.
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Batteries.—Contd.

ET H.T. Datteries.—1'arts per dozen, jars, No. 1,

2 x 1k, square, 1'3; No. 2, 1/6; zines, No. 1,
10d.; No. 2, 11d.; snes, No. 1, 1/2 dczen; No. 2,
1{9; termingals, 8d., 10:.; dozen vells (18 volts}, com-
plete with haads and electrolyte, No. 1, 4{1; No. 2,
5/-; post 9d.; high efficiency, long life. self charging.
upkeep small; send &l for samplo unit;  illnstrated
‘booklet free, carriuge free orders 10/-; write for free
list wireless hargains, trade supplied.—W. Taylor, 57,
Studley 1d., Stockwell, Londou. (0039

E Guarantee the Best Accumulator Maintenance

in South London; slow rate circuits and expert
personnel; meticnlous attention is given to topping,
cleaning and drying of H.T. accumulators; trouble.
free collection and dcelivery; the service includes hire
of Oldham IL.T. and L.T. baitcries.- Official Oldham I
Service Station, Aneloy Radio (associated with Aneloy
Products), 36, Hindmans Rd., East Dulwich, S.E.22.
'Tel.: New Cross 4074, [7074

A V. 60-volt H.M.6 Accumunlator, 3 week<’ mnse:
£1/2/6.—603, Wushwood Heath Rd., Birmin%l;gxéré '

CHARGERS AND ELIMINATORS. |

ORTEXTON Tinsformers, chokes, etr., wound 1<>|
any specifleation; write or ’plone fcr quotation;
bect quality components only.—Vortexion, 72, Mertun[

Rd., Wimblcdon, B.W.19, Tel: Wimblecon 281[3.319
HILIPSOX'S Safety High Tension Buttery Elimi-
‘nators.

HILIPSON’S 8afety Eliminators Givs Consistent
Rtesults, .

HITIISON'S Snfety Eliminators nre Guaranteed for |
12 months.

HILIPSON'S Safety Elimipators are Sold on 7
Days’ Approval.
IILIRON’S Safety Xliminators are Moused in Art
F¥namelled Metal Boxes, fitted with 12ft. of flex |
uud a Nakelite plug, and are constricted from the
very best material thronghout.
HILIPSON’S Safety Kliminators are the Cheapest
to Install, and the cheapest to rum; prices:
Madiel £4/17/6; A.C.7, £3/17/6; complete
wi;h full wave rectifiers; model 1.C.4, 37/6; D.C.5, |
5/-

HILIPRON'S Sufety Eliminators are Jiescribed and
IMustruted in onr Bookiet * Radio Iower.” Have

von had yvour copy?—\Write to-day to
HILIPSON’S and Co., Ltd., Radio Engineers, Astley
Jridge, Boltow. ’Phone: 2038. ’'Grama; fety,
RBolton, Est. over 50 years, [0318

TRA.\'SFOI(MHRS and Chokes for Battery FElimina-
tors, and for all wireless purposes, receiving or
trunsmiitting; enquiries invited.—Chester Iros, 244,
Duls~on Lane, London, I.8. [6138

TLAS Fliminators, D.C. £1/17/6, A.C. £3/17/6;

Nesper triokle churgers, 29/6. 'Phone: Gerrard
6268 for_demonstration.—Greutrex and Co., 184, Regent |

st., Lowdon, {6451

TAA\‘TALL’)[ ant Lionium for A.C. Rectifiers; make |
up your own inexpensive ch‘argcrs; blne prints
for T.7. and L.T., 1/- each; Lioninm eleztrodes fitted
with terminals, 2-3 amps. ond 58 amps —Blackwell's
Metallurgicnl Works, Ltd., Speke Rd. Works, Garston,
Liverpool. 'I’hone: Garston 980 (2lines). [6282

[ NIFLEX ILT. Eliminator Kit, givinF 15 milliamps,
120 volts; 30/- the kit of parts, alrendy wounted
on base board, with complete instructions for sunplc'

- connecting,

Tl]lﬂ New Improved Uniflex Model ie the Finest |
Value in England, and includes shielded mains
trangformer, with  terminals, heavy choke, 3 Tydra
enndensers, tested 500 volts D.C., Loewe vacuum resist.
ance aud clip, valve holder, panel alrcady drilled with |
thres sockets fitted for negative, 60 volts, and 120 volts;
all the comwponents mounted on a wooden base board
and neatly boxed, with full instructions and picture |
diagram, ready for assembling in a few minutes, :
OW {o Order.—Just send a posteard for one com. |
plete 30/- kit, carriage paid (if 15/- Mullard |
D.U.10 valve is to be included, ask for 45/- kit); all
kits sent c.0.l. (pay the postman); thousands of these
kits now in use «ll over the world; hundreds of testi.
-monials.
4L'LL Particnlars and Diagram Free; Jealers write
- for terms.—Liverpool adio Supplies, Uniflex
Works, 64, Myrile St., Liverpool. [6723

IGIL Tension Eliminator Kits, everytting to make
eliminator, including valve, fixed vultage, 30/-;
variable voltage, 37/-; 120 volts, 15 nilliamps; folder
{ree.—Below.
A.C. Trickle Chargers, 2, 4, or 6 volts at 1 amp.,
complete in steel case; 28/-.—Fel-Jctric Radio,
66, Garden &t,, Shefteld, (7000
SALE.——Regentone H.T. eliminator, mwlel W1, 200
volt 100 milliamps, perfect; £7.—Goidon, 3,[7(‘635«;7-

per St., Teeds.

HEBROS. Chebros for all types of transforme:-
and cleokes, high grade instruments at a very
modorato price; enquiries invited. —Clhester Bros., 244,
Dulstun Jane, London, E.8, [5290

. ARCONIPHONE All-power Supply Unit, H.T.,
T.. (1.B., 200-240 volts D.C.; £3/1%, cost £6/10.

I.T. y
—Smn‘k, Craven Lodge, High Rd., East Yitchley. (7107
A55

the
‘DOMINION
Slow Motion Dial

A Vernier Dial at 2'i! Bring your sst
up to date by fitting this slow motion
dial. The mechanism is of special non«
backlash construction which makes very
fine tuning easy. Finished in smooth
black or beautifully grained mahogany
bakelite.

gt
*

wLr
NELSON ST, WORKS, LONDON,

THE

circuits.

and handles 20 watts.

THIS RESISTANCE [S ABSOLUTELY FREE
FROM PACKING AND 1S NON-INDUCTIVE

Also all lines manufactured by The Pilot

Radio and Tube Corporation of New York,

the largest manufacturers of Wireless parts
in the world.

Write for catalogues to :—

THOMAS A. ROWLEY, LTD.,

Sole Agellh for

A variable resistance for all uses
especially adapted to handling
output voltages in eliminator
It has a jumpless range
from 40 ohms to 10 megohms

Great Britain and Ireland.

rownie

PILOT RESISTOGRAD

?

| AVAGE'S

Chargers and Eliminators.—Contd,

.C. Cn.—Eliminator, model A.C.1, tappings Sc. G.
60, 90, 120v., at 16 m.a., 10ft. flex, switchk, brown
cryetallute metal case, metul rectifier, £3/17/6; trans-
formers and chokes to any specifications, write for
list of standard models; standurd transformers for all
rectifying velves; standard trunsforiners for ull metal
rectifiers; trunstormers for fillament heating; trous-
formers with multiple windings, any outputs quoted
for; smoothing chokes, all values; inanufacturers of
mains scts, send us particulars of your requirements,
and space at your disposal, and let us quote you;
Westinghouse mietal rectifiers in stock at standard Jist
prices; condenser packs, 4-2-1 mfds., tested to 500w,
D.C., 7!-,~Write for list to Alpha Coil and Component
Co., Prospect Works, Hawksley Av., ShefHeld. ‘Phoune:
43335. (7127

| SAVAGE'S Specialise in Wireless Power from the
Mains. reliable apparatus at reasonnble prices.

Transformer Laminations and Bakelite
Bobbins; intendiug home coustructors should write

| for list.

AVAGE'S Relinble Smoothing Condensers.—1,000

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

D.C. test, 1 mfd, 1/6. 2 wid. 2/3, 4 mid. 3/9.

SAVAGE'S Super Smonothing and Qutput Chokes.—
Many types available, writc for list.

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

H.T.4 Unit, with additional winding, 4 volts
3 amps.; 23/-,
AVAGE'S Mains Transformer.—V.T.31, 200-0-200
volts 60 m.amps., 242 volls 2 amps., 242 volts
3 amps.; 28/-, R
AVAGE'S Mains Transformer.~—B.1.3 500-0-500 voltas
120 m.amps,, 3.75+3.75 volts 3 amps.,, 3+3 volts
3 amps., 242 volts 3 amps.; 51/-.
SAVAGE'S Mains Transformers and Power Chokes
aro carefully and individually constructed from
first class materials with an exceptionally genecrous
margin of salety.
AVAGE'S, 146, Bishopsgate, London, E.C.2.
‘Phone : Bighopsgate 6998. (6808

2R

MAINTEN MANUFACTURING Co., Ltd., invite

{
|
|

|

53, SKINNER LANE, BIRMINGHAM.

|

Advertisements for ** The Wireless World " are only accepted from firins we believe to Te thoroughly reliable.

yYou to consider this unequalled value, viz..—
MAINTEN Special A,C. Unit, including 2 variables

0-80 and 0-100, 120, 150, and 200 volts at
50 m.a., full wave Westinghousc rectification ard
heater transformer for A.C. valves up to 4 amps,
in handsome metal cabinet; £6/10, or withou. »ater
transformer £5/15.
MAINTEN Model A.C.M.100 H.T. Unit. similar

voltages to above, but with 100 nra. output, come
plete with Westinghouse rectifiers; £8
AINTEN Model D.C.M.5, including 2 variables,
0-80, 0-100, 120 and power at 50 m.a., £3/3;
other A.C. and D.C. models from 21/- to £4/15)
V[ AINTEN A.C, Charger, output 1!% am 8., 2-6
M volts; £2/5, ! P
l\IAINTEN Eliminators are Guaranteed foc 13
months, and are subject {o 7 days’ free trial.
B/IAINTEN Main Transformers.—Model V20 for 14
wave valve rectification, output 20 m.a. at 150
volts, 18/6; model V50 for full-wave valve rectifica-
tion, output 50 m.a. at 150 volts, £1/7/6; model
V120 for full-wave valve rectification, out;)ut 120 m.a,
at 300 volts, £2/15; model W20 for lsowave West~
inghouse rectification, output 20 m.a. at 150 volis,
£1; model W100 for full-wave Westinglhouse rectifica-
tion, output 100 m.a, at 200 volts, £1/8/6: cxtra
winding on above transformers for A.C. valve heater,
4 volts at 4 amps., 2/6 extra.

MAIN'.I.'EN Chokes,~3Model 35-50, 35 henrys 50
ma., 12/6; model 45.75, 45 henrys 75 m.a.,
17/6; model 45-100, 45 hemiys 100 1mn.a.,

£1/5;
model 50-120, 50 henrys 120 ma., £1/17/6.
.J. AINTEN Transformers and Chokes are Carcfully

and Accurately Made, and aro guaranteed for
twelve months; you cun instull them in your eliminator
with fullest confidence.

AINTEN MANUFACTURING Co., Ltd., ask you

to wrilo for their latest literature on maing
components and completo climinators.

AINTEN MANUFACTURING Co.. Ltd., Port-
i\ land Rd., Love, Sussex, 'P’hone: Ifove 151[.?,.1_"
T. Eliminator Outfit, 50 m.a. at 15;0 volts, one
fixed and three variable tappings, perfect order;
£4/10,—24, Granville Rd., Blackburn, (7153
QELLOW'S Rotary L.T. Charger,

A.C. mains; 17/6.—61, Southen
S.E.9. .

HILIDIS 3v. A.C. Mains Sef, 240-260v., still guar-

anteed for & months by makers; £17.—Dunn,
96, Woodhorn Rd., Ashington, [7130

gcrtect. 200-220
Rd., Tltham,
(7144
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New
Whiteley Boneham
Loud Speaker

This is the new model which
proved so popular at Olympia.
The Mellow Tone and Full
Volume of this Speaker are
things to marvel at. It brings
out the low*and the high notes
to exceptional advantage with-
out overloading. The case is
beautifully made and finished
in mottled bakelite. At 42/-
this new Whiteley Boneham
Speaker isone of the big things
in present-day speaker value.

r ]
Ask to hear it at your Dealer’s. 42

WHITELEY BONEHAM & CO, LTD,
Nottingham Road, Mansfield, Notts.
Telephone: Mansfield 762, Pelegrams: Whitebon, Mansfield,

London Office : 21, Bartlett’s Buildings, Holborn Circus, E.C.4-
Telephone : Central 6GGY.

THE WONDERFUL
SIFAM RADIO FUSE

Itcosts but 1/3 and can save you
the price of a valve or meter.
Put it on your circuit for complete

protection from overload. Another
Sifam Product.
50 up to 500 M.A. 1/3

15 to 4:5 amps. . 1/-
Ask also for the splendid range
of meters.

SAY

AND GET
THE BEST

Send for inloresting literatu:e.

BIPAM ELEOTRICAL INSTRUMENT OC.. LTD., |
(Dept. W.W.) Bush House, Aldwych, London, W.'c.2ﬁ

-

’AO Co. Bpecial Units.—Tjtan units,

| Luropa III,

CABINETS.

RTCRAFT Radio Cabinets; Britain’s hest valie;
Jowest prices cousistent with highest quality;
illustrated list free from actual manutacturers.—Art-
eraft Co., 156, Cherry Orchard Rd., Croydon. 'Phone:
Croydon 1981. [004a0

ABINETS, 16%in.x7%in.x11in,, hand mahogany
finished 7/86, unpolisfled §/6; oval front, 107in.
x6%in., 6d. extra; baseboard, 6d.; carriage free.—1°
W. Ramsey, 63, Shaftesbury St., London, N.1. Clerk-
enwell 7139. [6145

ORNS for Cabinets, portables, etc.; illustrated
list.—Maddison, 1, Chapel 8t., Edgware Rd[6142
RTCRAFT .Radio Cabinets are Britzin's Best
Value. [0313

DTGBY’S Cabinets.—Table models In solid oak and
mahogany; from 11/6 to 71/-
IGBY’S Cabinets, fitted with Radion or Resiston
ebonite il required.
IGBY'S Cabinets.—Pedesial model, with separate
battery compartments; from 56/- to £12.
DIGBY‘S Cabinets Made to Customers’ Own Designs.

IGBY'8 Cabinets.—~Write 'for new
catalogue.—I*. Digby, 9, The Oval,
E.2. 'Plone: Bishopsgate 6458.

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

AY’S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original creative de-
signs ut prices 50% lower thun elsewhere; quotations
tor specials by return; delivery at short notice guaruu-
teed; moving coil, portable, Laffle, vignette, radiogramc.
electric pick-up, television, ete.; illustrated lists free.

16-page art
Hackney Rd.,
0128

—H. Kay, Wireless Cabinet Mannfactuger, Mount
PTieasant Rd., London, N.17. ’Phone: Walthamstow
1626. [6461
BRTCRAFT Radio Cabinets are Britain’s Best
Value. [0310

IGURED Ouk Cabinets, Mullard Orgola, 18/-; Mul-
lard Orgola Senior, 23/6; Brookman’s Three, 15/-;
hand made and Irench polished, rubber feet; carriage
paid; lists free.—Gilbert, Cabinet Maker, Swiud([lgh
77

RTCRAFT Radio Cabinets are Britain's Rest
Value. q [0311

UPPLIERS of *“The Wireless World” Cabinets.

Metal Cabinets for 1930 Everyman Four, the new
Kilo-mag Ifour, * Wireless World ” Record Three (sup-
pliers of *- The Wireless World * cabinets), and * Wire-
less World ”? kit sets, each compartment soldered and
electricnlly sealed with brass ganuze, 2 polished copper
screens for 8.G. valves, complete witl. ouk base, exqui-
site Jacobean finish; terms, cash with order; price
§7/6; prices for nny type of copper ecreening boxes or
<creens on application.—Rigby and \Voolfem;en, Sheet
Metal Workers, Milview Rd., Rocldale. 6772

FINES'I‘ American Types, astonishing value, special
ofler oak cabincts, hinged lid, basecboard, highly
polished, take 12in.x6in. panel; sample, carriage paitl,
6/6; trade discounts for gquantities.—Mag-Radio, 112.
Warstone Lane, Birmingham. {2665
OUD-SPEAKER Cabinets, extraordinary offer, oak
cabinets, handsome fret front, highly polished,
13in. squarc, 6in. deep, finished moulding, take all
ordinary unmits; sample, carriage paid, 6/6; tradc dis.
counts for quantities.—Mag-Radio, 112, Warstone
Lane, Birmingham. {2666

11/_.—Polished teak cabinet, 21in.x9in., as new.—
107, Bavonald Drive, Glasgow, W.2. [7176

COILS, TRANSFORMERS, ETC.

.000-0HM Decoupling Resistunces for * Wireless
7 World” Circuits; 1/6 each, post free.—Groves
3rothers, St. Mary’s Place, Shrewsbury. (6978

600-011]\[8 Decoupling Resistances for New Kilo-
mag Four, foreign listeners’ four, and all
" Wireless World " circuits, hand made and tested in
onr own workshops; improved model wound with Con.
stanton wire, 1/6 each, post free.—Groves Bros, St.
Mary's Place, Shrewsbury. 5 {7045
RADIOGRAPH. Ltd.—W.W. coils, Record 111, 44/-;
new Kilo-mag four, 40/-; S.G. regional, 37/6.
foreign listeners four, 50/- set; Europa portable, 21/-;
18/6; S.G. multi-valve portable, 22/6;
new Kveryman four, 60/-
ADIOGRAPH, Itd.—Litz wire. 9/40, 1/6; 27/42,
2/6 dozen yards; Redfern's decp ribbed or Becol
tube, 5d. per inch; slotting, 1/6 extra.
ADIOGRAPH, Ld.—-W.W. cabinets, 4 compart.
ments, 44/6; 2 compartment, 38/6; crackle
cnamel and oak flnish.—Station Rd., Handsworth, Bir-
mingham. M (6965

15/-; Europa

portable, £1/1; 2 circuit, 2 medinm and loug,
17/-; screen grid regional, £1/17/6; Flat Dwellers’
I'hree transformer, 16/6; aerial coil, 16/6; Iorcign
Listeners lonr, medium £1/17/6, long £1/17/6; new

kilo-mag, £2/7/6; de-coupling rosistances, 600 to 1,000

ohwms, 1/6.—Write for coil and rmains component list
to  Alphd Coil and Component Co., Hawksley Av.,
ShefBeld. . [7128

L]

|

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

EXPERTS OF THE
PRESS and PUBLIC
positively assert that the
astonishing quality

of

H.T. BATTERIES
1s
INCONTESTABLE.

STANDARD

60 Volt  8/- 105 Volt 13/6
POWER
60 Volt 10/3 105 Volt 16/6

Your Wireless Dealer can obtain them
from :—

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

OWE!

BABY JUNIOR
2V - 2/a
BABY
3// _ 2/6
STANDARD
4// I 2/9

In Black or Brown.

“ISO"
DIALS

“Is0 " Dials have a definite
grip. They do not slip.

Model LK.
3"-3/%
4// _ 4/_

In Black or Mottled
Muhogany.

HAW & Co. Ltd.

20, CHEAPSIDE,
London, E.C.2.
Tele. :—CITY 9510.
Hole Distributorstor
“Is0 "' roducts,
Cone Units, Trans-
{ormers, Chokes,
Condensers, Trickle
Chargers.  Elimin
ators, ete.

_—
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Cuils, Transformers, Etc.—Contd.

SIMMQ.\’DS BROS.—DBerelif coils, Record Three, 50/-

smxr; new'kilo-nag. four, 50/- eet; foreign listeners
four, low, 30/-; long wave, 37/-; screened §rid Regional,
40/-; Mullard 8.G.P. dual range coils, 30/- pair; Ber-
clit standard coils, for new all-wave four, standard four,

three, Everyman four, ete., 63/6 set of 4i with
basez; the sume coila for the Lodestone sories {** 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 cols in regular
production bv the leading specialiste; lists free; trade
supplied —Simmonds Bros.,, Shireland Rd. Smethwick.
Tel.: Smethwick 751, . (6314

1930 Everyman Four Coils, set of 3 as spevified,
45/-.  Parts to make your own: Set ‘of 3
ebonite formers (slotted), ready for winding, 8/6; 3
x3% Dexolin formers, 1/-; primary supports
(gronved), set of 9, 2/-; Litz wire, 100 feet, 7/-; all
pust free.—Groves Bros., St. Mary's Place, Shrewsbury.

5 7139
NIZW Kilo-Mag Four Coils, 37/6 sel; ebonite for.
mers (slotted), for winding. 12/6 set of 3; all

post free.—Groves Bros.,, St. Mary's Place, Shrewsbury.
{7140

DYNAMOS, ETC,

M-L Anode Counverter, output li!O vols, in pertect
condition, complete; 50/-,—C. Dayne, 26, Eurl St.,
Coventry. [7088
MAZING Dynamo Bargains|!1—100 magunificent
British built modern shant wound ball bearing
type. 12-14_ volt 6 awmp., totally enclosed charging
dynamos, with slide rails and driving pulley; full gnar-
ante: given with each; 32/6.—Below.

MAZING Switehboard Bargains !'—Highly polished
< teak switchboards, fitted with ampere eter reading
to 8 amps., main switch, double fuses and automutic
magnetic charging cut-out; astonnding vahie, £1 each;
theso are ideal for wse with above dynamos.—Universal
Motor Co., 8t. James Rd., Ijerhy: [7138

GRAMOPHONE PICK.UPS, ETC.

EXPONEI‘{TIAL Horns for Cabinet (iramophones
and Wireless, metal and wood; lisl.—Ma(?dlmn.
1, Chapel 8t., Marylebone, N.W.1. [6141

B.T,H. Yick-up and Toue Arm (straight type), very
¢ little used; 24/-.—White, * Fairview,” South XKden
Park Rd., Beckenham, [7173

“7 OODROFFE Celestion £4/4 Pick-up, perfect; 35/-
great bargain.—J. R. Milford, Ch worth, Chel-
tenham, {7137

ELESTION-WOODROFFE Pick-up, with Watmel
ball jointed off set arm; 40/-.—Buckley, 43,
Palmerston Crescent, Palmers Green, N.13. {7151

LOUD-SPEAKERS.

ORNS of All Descriptions for Loud Epeak
H Gramophone  Units,.—H. a(ldison.pumzr:u?:g

turer of the Allwoodorn, 1, Chapel St., Paddington,
N.w.1,

ROWN Power Loud-speaker, type 1.Q., list £12/12,

" in pertect order; for quick sale £6/6.—Sherratt
and Son, Radio House, Cowes, I. of W, {7080
OVING Coil Speaker, 200-280v. fielé H.R. coil:
£2, cost £7; in perfect condition, a3 new.—Priost-

ley, 46, Glasslyn Rd., Crouch End, N.8. [7103

MPLION Conces, as new, A.C.4, list £3/3, rell £2;
A.C.7, cost £7, sell £3/5; approval; or exchange.—

59, Longroyd, Earby, via Colne. [7108
CUR Ol Loudspeaker Taken fn Part Payment
for the Latest Type; see our advert. under column
Recoivers for Sale--Scientific Development Co., 51,

Fishergate, Prestou. fo227 |

GR EAT Bargains,
Gﬂ EAT Bargains.

GREAT Bargains.—Epoch model A
speaker kit (or complete units), brund new; a
large number of these famous instrumen's made for
a special order for use in talkies, but not execnted,
for credit reasons only; regular prices, £3/10, £4/2,
and £5/17/6, to clear at 50/- for accumulator opera-
tion, 55/« for D.C. mains operation, 85/- for A.C.
mains; kits comprising copper plated super magnet-
pot (weight 23 1b.) Chrystalene frame, jnlly adjust-
able, moving coil, any impedance, paper, leather "aund
mourting rings, made up complete, il desired, 6/-
extra. .

GREAT Bargains,

REAT Bargains.—In fact, the greatest bargains
ever offercdl A number of Epoch mudel A used
kits at given away prices, %uarantee(l in perfect work-
ing order; early 1928 model, 35/-; latest nodel, 42/6;
made up complete, i 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. Faningdon Av.,,
E.C.4 (7077

LO])ESTONE Moving Coil Speaker, #-.volt, with
0.P,M.3, complete as supplied by makers, quite
new; cost £6/10, what offers?—Scrutton. 46, Sand-
ford Rd., Moseley, Birmingham. [7157

A57

moving  coil |

 “ANOTHER
HELLESENS,
PLEASE?”

I
|
|
’ ESPITE the results of the
|

last Election, it is safe to
say that we Britishers are a
Conservative crowd. |

When we have found a good
thing,somethingwecan trust, |
something that never lets us
down, we stick to it. I donot |
' need anewH.T.Battery atthe |
moment, my present Hellesen |
| has only been in use for three
months, but when I do, I shall
automatically ask my Dealer
for ‘*Another Hellesens,
| please.” And if you like to
say that this is largely a
matter of sentiment, I can
only reply that it is a senti-
ment that would never have |
had foundation if I had not
proved Hellesens to be such
rattling good batteries, and
\ I'm only one of thousands
who think the same.

[ : PRICES
| Standard Capacity.

“Wiray '’ 9 volt Grid Bias Type 2/-

in '’ Go voit H.T. Type, .10/8
“Wirup ' g9 volt H.T, Type. .18/~
“Wisol ' 108 volt H.T, Type 20/

! Treble Capacity.

“Kolin '’ 60 vo't H.T. Type ..19/=
! “Kolup ' 9g voit H.T. Typz..3283

’ Your Dealer Sells Them.

X |

MELLESEN DRY BATTERIES,
BLECTRICAL MEASURING INSTRUMENTS, -
POLYMET MICA axs PAPER CONDENSERS, [RTIRUN
HANDLAMPS, TORCHES, KTC.

A, H. HUNT, LTD., CROYDON, SURREY.

Loud.speakers.—Contd.

POCH Moving Coil Speakers. )

POCH.
EPOCH.
E POCH.
E POCH.

| T rocH.

EPOCH. Moviag Goll Bpeakors Spoak for Themselves
E POCH. v
EPOCH

! I POCH. :
E
Frocu.

POCH.—Test an Epoch sgainst any other make. It
L will pursuade you more than the best salesman.

POCH.

E POCH

| l'] POCH.
E POCH.

E POCH.

POCH.—Ask any of the thousands of users v even
| the older models. But this season’s models?
Well, let the sveakers tell you themselves

E POCH.

i E POCH.
E POCH.

E POCH.

POCH.—Please do test them against any or every
.‘E_t l’nlmke on the mar kot—pm!eribky with & quick
swite, over

i T roctt
POCH
| EPOCH.
POCH. .
POCH.—Order one for 7 days’ Iree trial
3 POCH. ) -
i roci P
POCH.
I EPOCH.
¥ 0oz e o ‘eore that satistes Ho ounche NS
[ red tape.
EPOCH.
EPOCI’L
l EPOCH. — %
POCH. * ) o
I Fvocﬁ; A
M

JPOCH.—The most comprehenaive
L coil speakers in the world.

| EPOC}I.
EPOCH.
EI’OCH.
R POCLL v
POCH.—8end lor catalogoe W.B.2
EPO(}H.
{ ]4] POCH.
! EPOC&.
v EPOCH_ A
{ EP%CH'—M pages crammed full of real intormation,
ost free.

tagge ol moviag

’OCH.
POCHL. -
POCH.
'Epocn.
POCII RADIO MANUFACTURING Co.. Lid., ate
the manufacturers. City Qffice and Service Sta-
t