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ii. ADVERTISEMENTS.

HE WIRELESS WORLD

GOOD—
BETTER-

‘BEJAM !

Some batteries may be good, others may be
’ better, but the best is undoubtedly “Beam.”
Not only batteries but the whole range of
“Beam” components and accessories are of
first-class technical design and construction,

]

@ THE BEAM” HIGH Tension BATTERY

EED
EACH BATTERY. GUARANT

B —

[~

The composition ot *“ Beara ™" batteries consists of thoroughly
reliable elements which combine to give a perfectly steady
flow of current over long periods, thereby enabling you to
listen 'o distant stations without the disturbing effects of
background noises.

| If your dealer cannot supply, order direct. ’

NN TRRINN RN e

THE NEW AND IMPROVED BEAM CONE UNIT

| The new and improved Cane Unit which reproduces without
foss of tonal quality and with exira purity of volume. all !

that your set recerves  Every Be:\m ’ Upit |
carries a 12 months’ guarantee and 1s obtain- 2 1 /-

able at the moderate price of

« Beam ' components range from fixed con-
densers to cabinet loudspeakers. Write for

full list and details.
35, Farringdon Road,

‘:ﬁlﬁdJ London, E.C.1.

Telephoae : Holborn 7048.

|

|

MICA CONDENSER

Type 620.
00005 to ‘o003 2/6
‘00xr  to 006 3/=
‘00y to ‘009 3/6

PAPER CONDENSERS. |

i o1 to-r .. cach 2/~

’ ‘rzsand 2 . each 2/3
‘25 and "3 .. each 2/5

i 4 and*s.. .. each 2/6
1'oeach 2/6 20each 3/6 A

Prices of higher value on
| applicstion, ‘

P

"

MICA CONDENSER

Type 610.
00005 to ‘0009 2/6
‘oor  to ‘006 3/~ e £ -
‘007 to ‘009 3/6 ‘1

MICA CONDENSER

. Type B775.
= or .. 4/- ST 86"
5 .. 376

Intermediate Capacities at | -
proportionate prices.

¢« TOREADOR SCREEN-GRID FOUR.”
This set incorporates the latest developments
in Receiver design—full constructional details
{free on request,

DUBILIE

CONDENSERS

I} unoblusncble from  yvour
dealer,
asuin? his name and address.

Dubilier Condenser Lo, (1923),

Itd., Ducon Waorks, Victoris

Road, N. t.cions, London, W.3.
@ 244/F

—
OBIL/S
write direct o us, CO v 4

Mention of ** The Wireless World,”” when wnting to advertisers, will ensure prompt attention.
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MORE POWER
o vom RADIO
RECEIVER

WITR THESE THREE

BURNDEPT
El Your modern super-power

ACCESSORIES FOR valve needs a Burndept Etho-
HSE WITH MAINS power H.T. Unit to bear heavy

currents at a high voltage ; to
eliminate hum, shrlllness and
*motor - boating"; to over-
come variable voltage ; and to
do it efficiently and economic-
ally, consuming only 1 unit of
electricity per 60 hours.

B Let the Burndept L.T,
Battery Charger renew your
5 T accumulator after every per-
Bt fdpowe formance without removing
Plus royalty - 12.6 it from its position. Economi-
cal, too—it uses only 1/7th the
electricity of an ordinary light,
and necessitates only a single
small accumulator instead of
two large ones.

B Connect your receiver to
the nearest lighting socket
with the Burndept Automatic
Power Control. With labour-
saving device the H.T. Unit
is automatically started when
the set is switched on, and
the L.T. charger is brought
into operation when the set
is switched off.

- 8 Rt .\ ;
Burndept /1 ulomahc I
| Power Conlru/ £1.5

o I A.C. MAINS ACCESSORIE

Burndept L.T., Ball
Charger - 82 g

“i:;:.:/ Write for full particulars of these components.
" BURNDEPT WIRELESS (1928) LTD.,
JL\ BLACKHEATH, S.E.3. ' .

. } > | i |
AT Advertisements for ** The Wireless World '’ ave only accepted from firms we believe to be thcroughly reduble.
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PERTRIX

FOR PORTABLES

BATTERIES WITH DIJSTPROOF COVERS AS ABOVE.

Dimensions.
Vours. | Length. Breadth. Helizh! Price.
_{)0 | 5 in. 6Ll in. 31’4: in. - 8'
100 |~ 8iin, 6!in. 3.- in. l__13 -
120 10% in, 76! in. & in. 15,6

{Loose lid lype, tapped every 3

SPECIAL STANDARD CAPACITY BATTERIES for PORTABLE SETS

Jyolts),

. | Disciarce CurReNT Dimensions. | py;
Vorrs. - Uptoh Length, | Breadth. | Height. —nce
10J 12 Milliamperes 93 5 | 3k 13-
103 12 Miiliamperes 91 5 | 3 14/-

* As specified for the “Europa

12 milliamperes, not 6 milliamps, as is usual

Portable.”

All the above batteries can be economically discharged at rates upt>

for this size of battery.

PERTRIX
-
DRY BATTERIES

The ideal battery for the portable
set—because—

It does not deteriorate whilst idle.

*It is capable of discharging at rates
higher than usually specified for the
same size of cells.

[ts internal resistance FALLS during
discharge, thus de-coupling devices are
unnecessary.

It gives 60%-100% longer service ac-
cording to the rate of discharge.

It is a new, patent, no sal-ammoniac
batlety

* The great mejority ot portable sets have batteries too small
for them in order to reduce the size and weight of the set.

NOTE CHANGE OF ADDRESS :

PERTRIX LTD.
Britannia House, 233, Shaftesbury Av., W.C.2.

“Weston sets the

worlcls SMI/WIUH/O[ o

MODFL 506 Panel Voltmeter

cnsures permanent accuracy
on your radio receivers.
Experimenters and radio
enthusiasts find it necessary for
checking the electrical operation
of their sets.

Having a high internal resistance
of 125 ohms per volt, it makes
gracticnlly no load on the

atteries. It is compact and neat
in appearance.

The Weston booklet ‘¢ Radio
Control,’’ which explains the uses
of this and other Weston Radio
Instruments, is free. Write tor
your copy now! .

Prices:

MODEL 506
PANEL VOLTMETER.

£1-15-0—£2-15-0.

WESTON

STANDARD THE WORLD OVER

Pioneers since 1688

WESTON ELECTRICAL INSTRUMENT CO.,

15, Great Saffron Hill, London,

LTD.,
E.C.1.

Mention of ** The Wireless W

When you see HYDRA
specified, you know the
circuit calls for the best
condenser money can buy.
Do not flirt with danger—
there is not and never
can be any substitute for
HYDRA. Because Hydra
is made by specialists—
it is the one and only
product of a firm of
world-wide reputation.

FRICES :

Test Voltage 500 D.C,
*Wur)ﬂng Voltage 240
160 A.C.

001 -*1MFD. .. 16
25 MFD. 1

o, — ,l
A s

That is why HYDRA sales
are grumng—thlt‘ is why

H too should 1nsist on

LOUIS HOLZMAN,
37, NEWMAN STREET,
LONDON, W.l
‘Phon:s Wnsenra 264),

orld,” when writing to adveitisers, will ensure prompt attention. A2
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OR the final stage of a low frequency amplifier operating a
A large loud speaker the valve to use is a—

COSMOS AC/P1 POWER VALVE

An exceptionally high mutual conductance enables this valve to deliver twice
the output for one-half the power input required by the ordinary
large power valve.

SPECIFICATION
The AC/P1 is a low impedance Filament Volts .. «. .. .. .. 40
power amplifying valve, employ- Filoment Amps.. .. .. .. .. 10

ing an A.C. Cathode heated by § 21‘:3‘)‘}%2;‘:};; (I‘gi’:())'r' 00 90 00 202

alternating, *c urr.ent fron.x the ! Mutual Conductance, M /a p.e.r v.o.lt 25
supply mains. It. is fitted “flth the Anode Impedance ohms, .. 2,000
standard Met-Vick five-pin cap. Price + + o 17[6
*As in the case - 4

g - ve For Power with Clarity—AC/P1

and AC|S Metro-Vick Supplies, .

(screened grid,
valves, Metro-Vick House, 155 Charing Cross Rd., London, W.C.2

(Proprietors: Associated Electrical Industries Ltd.)

%— —y”

A3 Adveriisemnents for ** The Wireless World "' are only accepted fromn firms we believe to be thoroughly reliable.
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FAMOUS FORMO COMPONENTS as used in this

THE : 5
|f’ ) g o
OA Uﬁ@fﬁ%ﬁ%@‘:ﬂ Set & in ALL NOTABLE PUBLISHED CIRCUITS| g
ONE EVENlNGj*-f

BRITISH

Components Throughout
Send for Catalogne. THE FORMO CO,,

TRANSFORMER-OUTPUT 1005 *00035
FILTER CHOKE 25/ 0025 *00015

FORMO-DENSQOR 2/-

In four vnrxabl capacities

LOG CONDENSER 5~ ;
*£003 0035 0025 §

“De Luxz ” Model 6/-

COILS SGl ani
SG2 10/6 each.

VALVE HOLDER 1,3
CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.W.2..

New “All Metal” Rectifiers———

for high-tension battery eliminators.

WESTINGHOUSE|&®

ALL METAL RECTIFIERS
TYPES H.T.3 & H.T.4

NO MOVING PARTS; NO VALVES.

The action of the Westinghouse ¢ All
Metal »’ Rectifier is purely electronic, and
its life is not limited by chemical action
such as occurs in rectifiers, wet or dry,
which (fepend upon electrolytic action.

There is a Westinghouse ‘ All Metal ”’

Type H.T.3. rectifier unit for any size of charger or
0 0HS EHEEE eliminator from 6 volts to 350 volts.
120 volts. 20 m.a.
Price: 21/-
e Westinghouse ‘¢ All Metal’’ Rectifiers are British
Type H.T 4. made througho'ut and are manufactured by
D.C. output ] :
180 volts. 30 m.a. The Westinghouse Brake &Saxby Signal Co., Ltd.
i Prece: 37/6 82, York Road, King’s Cross, London, N.1.
TN B ] L]

N
5 for A-C Valves

lLeading Valve Manufacturers are
using this 5-pin valve holder because
it is the most reliable and adaptable
tvpe on the market. Its expanding leg
sockets make it suitable for ecither
resilient or solid valve legs.

Ask your dealer to show you this latest
W.B. advance in valve hoider design.

Price 1/6
Fln W.B. 5-pin Valve Holdurn were zpecified ]or the
“* Foreign Listencr's  Four,” describsd in  *‘Th
Wireless World* July 30t Isxue,
WHITELEY BONEHAM & CO., LTD.,
Nottingham Rd., DMansfield, Notts.

PARFAIT

SUPPLIED IN SIX FINISHES

Semi-Polished Black Semi-Polished IVlahogany

Highly Polished Black Highly Polishecd Mahogany

Matt Cube Surface
Obtainable from most wircless ealers,

ddterivsement o M. B, Pder & Co., Ltd, Slaiwn Uuildings, KQCHUD4LK.
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Jhe Rising Jide |
of Popular Approvale Demand § -

The recason :—OQut of more than one hundred sets

marketed to-day, this, the latest McMichael Super

| Range Portable Four Receiver is acknowledged the

2! master. Read this:i—

EXTRACTS FROM TEST REPORT MADE
BY “THE WIRELESS WORLD " in their
issue of July 17th, 1929.
Current Consumption. “ The total H.T. current consumption
. . turned out to be 85 milliamps.”

Sensitivity and Range. * The sensitivity for a sct of this type is
truly remarkable. At a first sitting 28 stations were received
alter dark on the short wave range alone . . . the long wave
performance is equally good, five or six stations being avail-
able in daylight.”

Selectivity. To sum up, we would say that the selectivity is
more than adequate for most pcople’s requirements, and the
indications are that the receiver should perform satisfactorily
under the regional scheme.”

Quality. ‘ The workmanship and finish are, of course, up to the
high standard which the firm of McMichael sets for itself. ...
«This is one of the finest portables, irrespective of type,
which it has been our privilege to test, and definitely estab-
lishes Messrs. L. McMichael Ltd. in the front rank
of original and progressive leaders of design.”

The McMICHAEL
SUPER RANGE FOUR

The set that receives every station worth listening
to with a superlative quality of tone.

ABRIDGED SPECIFICATION, Screencd Grid Amplification,
Single Dial Control, Iull Conteel of Volume, Sunplest possible Operation.

Fitted in handsome furniture hide suit case with patent locking clips.

L.M°MICHAEL™ | erc 2 )
WEKHAM ROAD: SLOUGH: BUCKS' COMPLETE GNS.

Telephone : Slough 441-442. Telegrams : Radiether, Slough. Or by our special “ Deferred Payments on

LONDON SHOWROOMS : 179, STRAND, W.C.2. (Phene: CENTRAL 6988). Hire Purchase Terms' system—&5 down
and 10 monthly payments of £2-1-=0,

B1  Advertisements for ** The Wireless World’® are only accepted from firms we believe to be thoroughly reliable.
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Klectrify your |
present Radio Set!

No accumulators. No batterics. No mess of any kind. \

Just plug the “EKCO " Adaptor into the nearest clectric
light or power plug and switch-on-—that’s all. No altera-
tions to the cxisting valves or wiring ; connect the set in
the ordinary way and enjoy radio with plenty of power for
modern valves, with their big consumption, and none of
those. worries caused by run-down batteries.  Ask your
dealer or write for full particulars,

* EKCO " products are obtainable on easy payments,

GREAT PRICE REDUCTIONS of lhe “LEKCO-LELECTRIC
STRAIGHT THRELE" RECEIVER — the modern radio set that
works cntively from the mains. D.C. now £16. 10 .0, previously
19 gns. A.C.now £18.10 .0, previously 21 gns.

E. K. COLE, LTD., DEPT. W. *“EKCO" WORKS, LEIGH-ON-SEA.

FKCO

ALL POWER UNITS

gor A.C. or D.C. Mains

.
Y ’:{ =

N\

A.C. ALL-POWER UNIT., !
\ Model C.1A, £17.15 . 0 complete. |
{ H.T.qtappings.  S.G, 0-120, 120{150, Power. |

L.T. 2-6r, G.B. 7 tappings up lo 21. Runntuy .
Costs 15/« por 1,000 hours. \

D.C. ALL-POWER UNIT.
! Model C.1A, £9.15.0 complete.
H.T. 4 tappings. $.0., o-1:0, 120/ 150, Puwer.
L.T. 2-6u. G.B. tappings up to 21. Runninz

A.C. LOW TENSION UNIT.

L 1000 hours.

with electricity at 6d. per unit.

\

Costs vary betiocen 23/ and 70+ fer 1,000 hours. |

1]
l The above running costs are |

Model L.T.1, £8 .15 .0 complete.

No alterations necessary to sei.  Provices I.T.
Jor 2, 4 and Gv, valves from *3 amp. niinimuon
V' te 1 amp. mazimum. Running Costs 7/6 per

\

i

T ———

°§°§°°§°°§°°!°’§~’°§°°§°‘¥‘°§°°§°°§=°!°°§°°2°’3°°25>§°>§°>§°’§“§°>§°’3‘>§°°!°’§°°§°°2~'
\ 7 A a fH
WEARITE oo :
H oke 313
A Ni |/ i & Surpassed! &
COM F O)/E:N; S ,x, Recent advertisers in  “ The Wireless A
a ® &8 World " write as follows : %
e . i &
i |'nrlm'|; vl g 0” NEW WEARITE 3‘: :?:
o L ] - “We would like to take this 5
: 00 IROR-C ORE D ’ :}: opportunity of assuring you of our i
S ‘0 H.F. CHOKE :;‘, faith in the results of adveriising
P L 4 i in ¢ The Wireless World.” We have i
L 3 ~", A wonderful achieve- & :5: inserted advertisements in several :§:
e T Ligih (oo o 0’ =§° journals from time to time, but i
300,000 micro-honries, 'S o ‘ The Wireless World’ was the only
200 b selFocapieity ’0 & one which we can say achieved &
3.5 mmf. Effective over & i results. The replies received from &
the remarkably wids ‘ 0 . . . e
range of 10 to 2,00) ® :g; the advertisements in your journal yg:
e o Ety taped, * 28 surpassed even our expectations,
CORELTEIRON: greuits requiring o +? : and consequently we have decided i
¢ Price 6/6 :':'f;‘ke.mm“y ’ L 4 3 to advertise in no other wireless :%:
@, OTHER WEARITE H.F. CHOKES @ e paper in the future.” i
Heavy duty (eliminator) Choke 168 Q K . ‘:’2?
L 4 & Standard Choke 66 ’0 4 MARSH & WRIGHT, 3:
@ ot Choke 80 @7 Wity for Musrated Lix | 35 10-15, Victoria Street, %
‘.’ ’$ WRIGHT & WEAIRE, LTD. 393 WEYMOWUTH.
), Hag! { ..Dlo:ne:mnm. .17 :.xé w.w. 80, E:
*,* Pelahons Fettenbam 78| LE R T e

Mention of ** The Wireless World,” when wriling to adverlisers, will ensure prompt attention B2
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\
F or all-mains operation

To get good reception, to avoid the risk of damage
to your set . . . there is more than first cost to think
of in buying a Power Transformer. That is why cx-
pert constructors use Marconiphone Power ‘l'rans-
formers. 'They are built with a wide margin of safety,
carefully manufactured and tested, and guaranteed
for a year against breakdown in the windings.

POWER TRANSFORMER, MODELS “C” &D"*

This transformier provides from
A.C. mains both H.T. and L.T.
current, replacing batteries and
accumulators.  Two windings
provide ILT. current at x20 volts
through a rectifying valve, and
another supplies up to 8 amps. at
3'5 to 4 volts for the filaments of
indirectly heated valves. Wind-
ings, insulation and core area are

g

N

N ;
= —/ E of generous proportions. Model * C” isfor mains of
L o k2 5 l
HE . . 200-240 volts, model ' D * for 1oo-120 vo]ts,. both
Igranic Radio Experts tested b at any frequency above 40 cycles. Specially suitable

every type of transformer worth
considering—and then set themselves
the task of making one better than the
best. The result was the Igranic “ G
Type Transformer. Curves compiled
from the National Physical Laboratory
ﬁgures prove its merit. What is most
important, the curves show the perfor-
mance under actua! working con~
ditions—not merely laboratory tests.

valves are Marconi KH1 and XLt and, for therecti-
fier, Us. Price (either model), £1 17s. 6d.

POWER TRANSFORMER, MODELS“L"* &*“M"’

Four separate outputs are pro-
vided by this transformer, for
supplying from A.C. mains both
high and low tension current. The
primary has three tappings for
! accurately adjusting the filament
output voltages. The H.T. out-
put,when smoothed and rectified,

P

Frove for yourse]f that here is a trans- '
ormer worthy of the best set you can ' : . s
build—buy an Igranic “G"” Trans- 4 B g 9 U

g . “. | m.a.— 45 m.a. may be taken at
(S to-day. Ratiosof36:1and 7°2:1 ; a slightly lower voltage. For the filament of the

! rectifying valve there is a winding giving 5'5 volts
Price 30/- each. ! (centretapped) at 1°6 amps. A third output gives

3'5to 4 volts and up to 2 amps., and a fourth pro-
' vides 0'8 volt and up to2'5 amps. Model *“1." is
for 200-250, Model ** M’ for 100-123 volt mains
1 Specially suitable for KH1, Ki.xr and Point 8
i Marconi valves ; for the rectifier Marconi Usisre-
] commended. Price (eithcrmodel), £1 17s. 6d.
' There is a Marconiphone Trans-
' former for cvery wireless purpose
— ask the nearvest dealey for a com-
plete calalogue. T'he Marconiphone

I your dealer can-

not supply you,

please trite direct
to Dept. U.292.

IGRANIC SPRINGMORE

IGRANIC Q. M.B,": SWITCH, WANDER PLUG. Fits all | ~ I
The +on and ot nwitch you et Ta T {arete herehita . Co.1.td., 210-212 Tottenham Court
can trust, Price 2,6. put. Price 3d. each. Rd., London, W.1

MARCONIPHONE

GUARANTEED

_TRANSFORMERS

B3  Advertisements for ** The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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INTERLOCKED
CONSTRUCTION

MAKES COSSOR |
THE STRONGEST |

AND MOST

DEPENDABLE SCREENED |
GRID VALVE EVER |

PRODUCED

This wonderful new Cossor develop.
ment—-Interlocked Constrnction—
climinates all the inherent weak-
nesses of valve design. Inthe Cossor
Screened Grid Valve the elements
are rigidly locked in position. All
through their abnormally long life
they retain their perfect alignment.
Even the hardest blow cannot up-
set the performance of this wonder-
ful valve. TUse Cossor in your
Screened Grid Receiver --no other
Sereened Grid Valve bas such
strength or depcendability.

Made in three voltages for
use with 2, 4 or 6 voit
accumulators.

Technical Data.
Cossor 220 S.G. (2 volis, .2 amp.)
410 S.G. (4 volts, .1 amp.)
and 610 §.G. (6 volts, .1 amp.)
Max Anode Volis 150, lmpedance
200.000, Amplification Factor 200
Grid Bias 1.5 volta at max uno-e

volts. Price (any type) zzl‘b

4. C. Cossor, Lid,, Highbury Grove, London. N.3.

Get full details of this
wonderful Cossor Valve—

write for leaflet L.10,

Screened Grid
Valve .

Mention of *“ The Wiveless World,”” when writing to advertisers. will ensuve prombdt atlention. B4
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SELECTIVITY.

E learn that the equipment of the new 2LO
is already undergoing tests and that soon the

needle of the aerial ammeter will move across
the scale. So great is the power of this station that
tens of thousands of listeners are turning over in their
minds the changed conditions of reception that will
soon come about. To be tied to the programme of
the local station is distressing, yet it is feared that
many listeners interested primarily in distant station
reception will need to redesign their sets completely.
While we have all learned to appreciate the excellent
quality obtainable with a local station recciver we are
not anxious to give up our interest in tuning to the
foreiga programmes. Foreseeing these impending diffi-
culties attention has been turned in thesc pages to the
design of long-range selective sets, while readers have
been quick to grasp the full significance of the recent
articles dealing with H.F. valves and amplifiers. Facts
and figures have shown that screen-grid valve per-
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formance has passed beyond recognition as compared
with previous standards, while new design data, both
theoretical and practical, is bringing about a marked
improvement in the range of reception. Thus to main-
tain our contact with the distant transmissions in the
face of local interference we shall need sets giving more
H.F. amplification than previously and possessing a
higher degree of selectivity. New designs will include
complete stage screening, coils of good efficiency, and
a possible revival of gang control, while there is likely
to be a passing out of the use of reaction.

Valve designers and set manufacturers are consider-
ing the relative merits of obtaining selectivity simul-
taneously with amplification by the use of several stable
H.F. stages ot moderate gain as against the highly
efficient stage associated with a tuned filter. Wave-
traps and filters supplied as auxiliary units to attach
to existing scts are to become popular. Stage gain
and selectivity are linked together, the one being modi-

. fied by the other. When a statement is made as to

overall amplification it is important that it should be
associated with a figure indicating the degree of selec-
tivity that can be expected. Units of selectivity are
yet to be devised as a means of expressing sharpness
of tuning. To set up a standard of selectivity is no
easy matter, and the problem becomes highly complex
when applied to a multi-stage H.F. amplifier or when
interelectrode capacity is acting as ‘a stimulant to
amplification.

0000

WIRELESS AND THE MUSIC TRADE.

THYUMOURS are current that as a result of the recent
R linking together of the Marconi and Gramophone

Companies the sale of wircless sets may pass
into the hands of the music trade, and that after a
while we shall go to the music shop to buy our valves.
Such a change, however, need not be fcared. The
working and maintenance of wireless apparatus, com-
bined with the difficulties of servicing, are far too
complex to be handled by an inexperienced retailer,
and for him to attempt to sell to the cqually inex-
perienced customer is truly a case of the blind leading
the blind.

Let us leave wireless to the wireless trade and avoid
the mistake of arousing prejudice when presenting new
equipments to the wireless-interested public. The voice
of the enthusiast is a strong one, and the unsatisfactory
results of the handling of radio gear by unskilled sales-
men will rouse his resentment.
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IN LOUD SPEAKERS

- AND AMPLIFIERS

i

|

How Sudden Changes in Sound Intensity Affect the Amplifier.

By N. W. McLACHLAN,

N the first article on Transients' we were mainly con-
cerned with the influence of a sudden impulse upon
a loud speaker. If sudden sounds like those due to
gun-fire, the piano, hand-clapping, ctc., are accom-
panied by the natural oscillations of the loud speaker,
it is clear that transients of this nature must always be
reproduced with considerable distortion. The super-
position of the natural oscillations of a loud speaker is
not the only way in which distortion of a transient can
be caused. In order to indicate the nature of the
problem it will be well to start from the beginning.
Suppose a sudden sound oceurs in room where a
microphone is situated.  The waveform of the sound
will in genecral be modified by the acoustic properties of

D.Sc., M.LE.E., F.Inst.P.

the current is suddenly sent through the winding. The
diaphragm moves outwards very quickly and after-
wards scttles down to a series of damped oscillations, as
shown in Fig. 1. When a pistol is fired in a room with
cement walls there is a sudden rise in air pressure, which
travels direct from the muzzle. This direct wave affects
the microphone and causes a rapid rise in current there-
in. Thercafter the pressure wave having becn reflected
from the six sides of the enclosure is modified in shape,
and can be considered to be due to the combined effect
of the natural oscillations of the room.

The Effect of Reverberation.

In free, open space it is clear that only the direct
pressure wave would actu-
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ate the microphone, since

BREAK there is no rooin or enclosure
L. to cause reverberation.
g s When the enclosure is

highly damped with cotton
waste the sound will decay
rapidly and resemble that
obtained in free space.
Thus the actual stape of an
acoustic transient depends
upon the external conditions

\
1

Fig. 1.—Acoustic output from experimicntal reed-driven loud speaker with large conical
diaphragm. The main diaphragm oscillation persists for about two oscillations. Its frequency
is about 100 cycles. The higher frequency is about 1,800 cycles.

the room. If the sound were due to a pistol shot, it is
clear that the effcct on the microphone would be totally
different (a) for a room with bare cement walls, (b) in
a room whose walls, etc., were lieavily lined with cotton
waste. The sound of a pistol shot is obviously a tran-
sient, and its waveform as perceived by the microphone
will differ according to the typc of room in which the
pistol is fired. This is due to the effect of reflection
from the walls which causes the sound to be prolonged
and modified in waveform. With a hard cement wall
the sound will persist quite a long time. This case is

. analogous to the loud speaker transients obtained when

" 1 Wireless World, April 3rd and 10th, 1929.

with which its occurrence is
associated.

We can, if we choose, re-
gard the truc trensient as
the sound obtained in either the open air or in a very
heavily damped room. On the other hand we can
simply regard the sound of the pistol shot, howcver modi-
fied by surroundings, to be a form of transient. Taking
the latter view we obtain a definite waveform of the
sound due to the pistol shot in a certain room. Since
the size of the microphone is comparable with the wave-
lengths of the higher frequency componenis of the
sound, there will be a certain degrec of distortion. The
result is that we obtain an electric current in the micro-
phone whose waveform is modified by its presence in
the sound field. For the time being we shall disregard
the variation in waveform caused by the microphone
and consider the shape of the desired transient to be
B6
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that which emanates from the microphone amplifier and
is applied as a voltage to the grid of the power valve.
The problem which now confronts us is to reproduce a

10M || _::~: ___:—___:-_—_._;__: e 3= N P
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Diagram (2) showing small rigid disc in infinite baffle. The
sound waves are propagated equally in all directions at all
audible frequencies. In (3) the waveform obtained from relay
contacts Is shown. Diagram (4) illustrates the flnite time
(AB) taken for the current to reach the value BC. The smaller
the time interval AB, the more rapid the rise in current and the
greater the frequency of the component sine waves involved.

sound wave identical in shape with that of the voltage
wave applied to the grid of the power valve.

In the article cited above we saw the result of a square-
topped waveform as reproduced by various loud
speakers. The initial rise in current from zero to a
maximum was re-
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If the natural oscillations of the loud speaker had been
negligible then we should have been able to probe the
problem regarding.the degree of agreement between the
shape of the original waveform as applied to the grid
of the valve, and that propagated from the loud speaker
and registered by the microphone at some point on the
axis of the speaker. As this phase of the subject is of
more than passing interest we can profitably pause to
contemplate the fundamental principles of the situation.
We shall assume that the loud speaker is represented by
a rigid disc one centimetre in diameter situated in a flat
baffle of infinite extent as shown in Fig. 2. There is
no appreciable constraint at the periphery of the disc,
so that the system has no natural frequency within the
range of audibility. The disc is to be driven by some
hypothetical agent exerting a force thereon, whose wave-
form is a replica of the voltage applied to the grid of the
power valve.

When the Reproduction of Transients would be Perfect.

Under such conditions the sound waves are propagated
equally in all directions, and the mass to be added to
the disc by virtue of its motion in the air is constant.
Thus the total mass of the disc, i.e., its ordinary or
gravitational mass plus the accession to inertia,” remains
unaltered over the range of audible sounds. Over three
years ago 1 investigated the distribution of pressure due
to the sound waves caused by a rigid disc vibrating in
an infinite taffle.® In The Wireless World, March 30th,
1927, 1 gave a formula for the sound pressure on the
axis at a distance of eight or more times the diameter
of the disc. Suppose in the
present case we consider a
point on the axis distant
three metres from the disc,
i.e., 300 diameters. -At
this point the sound pres-

sure due to the vibrating
] disc is directly proportional
to the axial acceleration of
the disc, 7.e., at a distance

RECORDER

produced — with bl
what degree of |
precision does not

moment-—but the
diaphragm in-
stead of remain- ) Y ot T
ing in a definite ;
position duc to
the steady current
in its winding,
proceeded to exe-

of 600 diameters the sound
pressure would be halved.
Bearing in mind that we
have assumed the force

zsutt

i
concern us at the AR A A ‘ \

driving the disc to be proportional
to the voltage applied to the grid
of the power valve—since the elec-
tric and mechanical waveforms are
identical —what precisely can we
deduce concerning the acoustic
waveform of a transient at a point

cute a complex
damped vibration
of the form de-
picted in Fig. 1.
Moreover, instcad
of a faithful copy of the transient—-which might have
been due to a pistol shot—we chiefly got the natural
oscillations of the diaphragm. This being the case, it
is of little use bothering to ascertain whether the initial
part of the transient was faithfully reproduced or not.

B 7 .

ance R. V is an LS5A valve.

Fig. 5.—Diagram illustrating disposition of apparatus for apply-

ing square topped waveform to grid of vaive.

reduced by closing the relay contacts C through a high resist-

The waveform applied to grid of

valve containing apparatus under examination is shown in the
lower illustration.

300 diameters from the disc?
Since the distances OP and AP
(Fig. 2) are almost identical, sound
waves of audible frequencies
radiated from various parts of the
disc arrive in phase at P; this
would not be the case with a large disc at, say, 10,000
cycles and three metres distance. Now from the mathe-
matical analysis cited above, the acoustic pressure at all

2 See Wireless World, March 23rd and 30th, 1927.
3 See also Proc. Roy. Soc. A Vol. 122, 1929,

The grid bias is
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trequencies is directly proportional to the axial accelera-
tion of the disc. But since the effective mass of the disc
is constant the acceleration varies directly as the driving
force on the disc. As this force is a copy of the elec-
trical waveform of the transient so also is the accelera-
tion, and therefore the acoustic pressure.  Hence,
under the conditions postulated

AUGUST jth, 1929,
basic frequency of the dots, whilst the higher harmonics
determine the sharpness with which the current starts
and stops, i.e., the squareness of the profile. =Referring
to Fig. 4, if we regard the time interval AB as one-
quarter of a sine wave cycle it is clear that the
smaller the value of AB the higher the frequency and
the sharper the profile of the current wave. More-

in this discussion, the reproduction
6f a transient whose frequencies

over, the sharper the profile the more
important are the higher frequency com-
ponents.  Thus, when a rectangular wave-
form of low basic frequency is. applied to
an amplifier, the resulting output is a mea--
sure of its capabilities of coping with a very
wide frequency range, and at the same time
of dealing with the impulses corresponding
to make and break. A perfect amplifier

Fig. 6.—Record showing current In secondary of 25 to 1 trans-
former when rectangular waveform Is appled to grid of valve,
The primary is shown dotted at DACH.
reside within the audible register would be perfect. In
practice an observer situated on the axis of such an
arrangement would himself cause distortion of the upper
frequencies of the transient due to the presence of his
body. The main effects involved would be diffraction
and absorption of the sound. This, however, is beyond
the purview of our present premises and will not be
discussed. Nevertheless, it is well to bear in mind that
the body of a listener does modify acoustic waveforms.

Having seen from experimental records that, due to
the superposition of their own natural oscillations, loud
speakers do not reproduce severe transients with any
degree of accuracy, we pass on to investigate the manner
in which amplifiers behave in like circumstances.

How the Square-topped Waveform is Produced.

The reader is now familiar with the form of severe
transient used for testing the loud speakers, this consist-
ing merely of a series of Morse dots from the contacts
of a special relay. The rise or fall of the voltage applied
to the valve grid (see Fig. 3) is accomplished in a small
fraction of a second, and corresponds acoustically to a
sudden rise or fall in air pressure. In conducting experi-
mental work on amplifiers this form of transient was
used with results now to be set forth. To understand
the effect of such a transient it is advisable to say a
few words relating to the inner structure—so to speak—
of the Morse dots. These dots occur fifteen times per
second, and if we agree to regard them as an alternating
current of rectangular waveform, its frequency is 15
cycles. Now this waveform can be considered to con-
sist of a sine wave of 15 cycles accompanied by odd
harmonics of 45 cycles, 75 cycles, 105 cycles, etc. The
main or fundamental wave of 15 cycles determines the

. loss stage and with most tuned anodes.

- current.

would, of course, faithfully reproduce the
Trectangular waveform. A practical amplifier may do
two things, (1) distort the waveform due to inadequate
amplification of high or of low frequencies or of both : (2)
superpose some natural oscillation of its own.* The
latter phenomenon occurs, of course, in any H.F. low-
If the natural
oscillation has the same frequency as the carrier the
latter is temporarily varied. If the frequencies are
different a temporary beat will occur. However, there
is no need to say anything further on the subject of H.F.
amplifiers at the moment, and we will direct our .atten-
tions to the L.F. amplifier. -

Transients and Various Intervalve Couplings.

“In studying the problem of the rectangular waveform
as applied to audio frequency amplifiers, it is convenient
to treat various forms of intervalve coupling separately, -
The experimental arrangements will be indicated in each
case. Starting off with an
LS5A valve, in whose anode
circuit the recording appara-
tus is directly situated, we
proceed to key the grid, as -
shown in Fig. 5. The result-
ing waveform is illustrated
in Fig. 5 and is substantially
perfect. The auxiliary sine
wave of 200 cycles shown on
each record is for timing
purposes. In the next case
illustrated in Fig. 6 a 25/1 -
output transformer is inter-
posed between the wvalve
and the recorder. The only
part recorded with accuracy. is the initial rise of the
At break where the current falls, its phase
is altered 180°, i.e., it is reversed. This case is worthy
of further consideration. The valve can be represented
by a resistance which at make suddenly decreases in
value from p, to p,, and at break increases from
ps to p,.  In series with this variable resistance we have
the primary of the transformer, as shown in Fig. 7.
At make the primary -current suddenly increases, there-
by causing an increase in the magnetic flux and also a

Fig. 7.—Equivalent circuit
of valve and transformer. -
The valve can be regarded
as a resistance which varies
when the grid bius is altered.
The self and mutual capa-
city effect of the transformer
windings is shown dotted.

¢ The amplifier can also introduce harmonies due to non-linear -

amplification, . ’
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voltage rise across the winding. But the secondary
winding is on the same core, so that its voltage also
rises and causes a current—whose waveform is shown
in Fig. 6—to flow through the recorder. The current
in the secondary rises rapidly to a maximum, but decays
very quickly, so that there is no semblance of the rect-
angular waveform of the primary current. Now the
initial rise is due to the high-frequency components, but
the tlat top of the wave is determined by the low-fre-
quency components. In Fig. 6 the latter is conspicuous
by its absence, and we naturally ask why? Every reader
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knows that the lower trequencies will only be repro-
duced if the primary of the transformer has an adequate
inductance. In the present case the primary inductance
was inadequate not only to reproduce 15 cycles but
frequencies of higher value in the audible register. The
reversal of current at break is due to the secondary
current having fallen from A to B, whereas the primary
current was steady from A to C. Thus when the
primary is reduced at break the secondary current starts
from B instead of from C. The acoustic effect would
be identical in either case.
(To be concluded.) . 3

 AMENDING A RADIO ACT.

America’s Reply to the British Radio=Cable Merger.

LN

T is perhaps hardly correct to suggest that the huge American
E communications merger is a reply to the similar merger now
being consummated in England; but colour is lent to the
idea by the facts that the latter was first announced, and that it
has heen used as an argument in support of the former.
Begotten of a domestic market of unparalleled diwensions,
the American’s genius for industrial efficiency is, however, the
sole cause and occasion for the extension of the merger idea to
communications; and its con-

By A. H. MORSE, AM.LE.E. -

financially and technically competent to build and operate a
nation.-wule chain of -short-wave, high-speed, public radio-tele-
graph stations. It is true that their licences do uot permit thém .
to engage in international eommunication, but they are now
appealing against this unique disability, and there seems to te
good reason why their appeal should succeed.
The Federal Rudio Commission, wlhich is charged with the
difficult duty of administering radio in America, has ver
recently handed down a wel{

ception probably long ante-
dates that of the
scheme. It is merely a coin-
cidence that the latter hap-
peus to furnish a powerful
argument in favour of the re-
imoval of the only obstacle to
the full consummation of the
American proposal,

This obstacle, of course, is
that section of the White Act

English THE sole remaining obstacle to an alliance between wireless

and cuble inlerests in the United Slcles is known as the
White Act, a seclion of which prohibits the operation of radio
and line communicalions under one adminisiration, the object
being to mainlain compelition in the public inlerest.
article a New York correspondent shows how the Act may be
circumvented, with resulls which may give America the most

powerful communicalions unif in the world.

considered decision in the
matter of an application of an
organised aud powerful section
of the American Press, which
has for years heen operating a
one-way (Westbound) Euro-
pean service via Halifax, N.8.
This decision takes cognisance
of the fact that applicants, how-
ever powerful and orgunised,
represent but a section of the

In this

which is intended to preclude

the operation of radio #nd line communications by one adminis-
tration, so that in the publie interest the two means may be
kept on a competitive basis, There is, however, a growing feel-
ing that this lofty concept does not, and cannot, serve the
desired end. In effect it is like restricting the operation of
copper and iron conductors to separate and distinct companies.
Only now s it coming to be generally vecognised that the most
dependutle, cheup, and rapid communication service depends
upon the availability of every means to each administration. In
short, healthful competition mnst be looked for between sys-
tems rather than between means; and the general anti-trust
laws nmst be relied upon to protect the public from unfair ex-
ploitatier.

One of -the parties to the present American merger has appar-
ently met the requirements of the White Act by the simple
expedient. of forming a separate subsidiary; therefore, to the
outsider, it seems that the present hesituncy in absorbing
R.C.A. (Communications) is merely a polite gesture; and the
exclusion from the merger of the Western Union system appears
to be another. The historical, personal, technical, and gee-
graphicat contracts between the Western Union and the
prime movers of the pending merger are such as usuall
bespeuk a community of interest, which is opposed to ful’i
competition.

" In the circumstances, the present amendment of the White
Act might bring about a parity between the communication con-
ditions 1n England and America—wherein, incidentally, inventors
and enginers had but one market, fov their inventions and brains;
and such a prospect, while it lasts, may be taken to preclude any
such amendment. But, in a typically American manner, there
already looms a vast and entirely new communication organisa-
tion, which has given sufficiently satisfactory evidence that it is

B9

press; and concedes to the
applicants some twenty trans-oceanic and twenty trans-conti-
neutal channels upon—inter alia—the following conditions:
Applicants must immediately incorporate (form a linited liability
company) as a public utility; its stations must be located at
points al other than premises controlled by any newspaper or
press association ; it must provide a bona fide public service open
to all agencies of the American I’ress on a fair and equitable
basis; aud, in general, it must satisfy the Commission that its
utilisation of its channels will serve public interest, convenience
and necessity. .

The Federal Radio Commission dies a natural death at the end
of the current year. By that time its life may be again rerewed,
or the whole or a part of its functions may be taken over by a
Communications Commission, which will administer all com-
munications. In interested circles there is considerable agitation
for and against the change; but it seems likely to come about,

and there is little deubt that it will be timely.

WIRELESS AND MAGNETIC STORMS.

I E eftect of magnetic storms on the strength of radio signals

was the subject of an interesting announcement made

at a recent meeting of the American Geophysical Unicn by
Miss I. J Wymore, of the U.S. Bureau of Standards, and re-
ported in the Daily Science News Bulletin, Washington, D.C,
When the radio signals from European stations are weaker than
usual and the signals from nearer stations in America are louder,
it has been found that magnetic storms may be expected. After
a magnetic storm much stronger signals are received from
distant stations. The conclusions were deduced from the records
obtained by experiments made with the long waves used for
high-power transoceanic transmission.
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Constructional Details of the

Long Range All A.C. Set.

By F. H. HAYNES.

(Concluded from page 96 of previous issue.)

CONSIDERABLE saving is effected by building
A the climinator as part of the receiver. By so

doing much complication is avoided as compared
with designing an eliminator which will suit all circuit
arrangements.  Windings on thc mains transformer
provide 5 volts for heating the filament of a U.g
rectifying valve, about 200 +200 volts anode current
supply, 4 volts for the three indirectly heated valves,
and 5.5 volts for the P.625 output valve. All these
potentials arc obtained on the windings when the trans-
former is on full working load. Owing to the small

R R O
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Screened interstage coupling following the first H.F. valve. Assembly and winding details

are clearly shown,

load which is always maintained by the potentiometer
the peak voltages from the climinator are considerably
reduced and the inexpensive low voltage condensers will
not break down. Quite a small choke is used in con-
iunction with the condensers for smoothing. and al-
though, in playing for safety, one might have specified
more generous components, the smoothing apparatuys
does its work effectively.

As the current taken in the circuit feeding the screen-
ing grids is of varying and uncertain value, the potci-
tiometer method of fixing this voltage is advisable,
while H.F. interstage coup-
ling is avoided with quite
small resistances (6oo
ohms), combined with low
capacity condensers (0.1
~mfd.). To reduce the volt-
age to the leaky grid detec-
tor a series resistance is
used which serves, at the
same time, as a high im-
pedance path te speech
currents, and is thus a
deterrent against L.F. os-
cillation. Little else need
be said of this climinator
unit which invo.ves few
components, is wired up in
a few minutes and cannot
foil.

It is beclieved that the
particular form of base-
board construction adopted
appeals to those who want
results yet often consider it
a waste of time to sct up
the workshop facilities ne-
cessary to make a well-
finished sct in an elaborate
cabinet. Any reader desir-
ous of making a cabinet
enclosed set will not need

B 10
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The Foreign Listener’s ‘Four.’—
to be told here how to com-
bine the three dials on to a
single panel. In this con-
nection two obvious modi-
fications suggest themselves,
First, a re-arrangement of
the components whereby the
detector valve and L.F.
unit are placed behind the
second H.F. stage, and the
eliminator unit behind the
first screening box. By this
means a clean symmetrical
panel layout of modest
dimensions is produced.
Ganging is the other modi-
fication, and although the
writer prefers the unganged
set, the linking of the two
H.F. stages is permissible,
as already mentioned. To
do this use the appropriate
condensers with extended
spindles and arrange the
H.F. stages one behind the
other. Brackets will be
needed to support the rear
condenser panel while, as
well as slightly modifying
the wiring layout, it will be necessary to elevate one
of the coil platforms so as to clear the spindle linking
the two condensers. It is better, perhaps, to undertake
this modification only after having followed out the

The second screened unit.

- working of the set with three dials.

Complete screening by means of spaced boxes ensures

Detector valve and the output unit. Note the closely twisted pair of leads carrying
A.C. to the filament,

BI1
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The condensers and resistances can be identiled by reference to
the practical wiring diagram.

freedom from oscillation. Thus eddy currents set up
in the screens are not common to the successive cir-
cuits. These separate boxes provide a double barrier
against weak stray fields while, moreover, the electrodes
of the valves themselves are protected from coupling
with their associated circuits. Practice has shown this
separation of the valves to be desir-
able.

Practical Rints,

To give instructions as to the build-.
ing of a set which merely comprises a
baseboard assembly is, perhaps, scarcely
worth “while, but details of the pro-
cedure adopted by the writer may be
helpful to follow. Clean down with
finc glasspaper a good piece of planed
board or plywood to serve as the base.
If.it is inclined to bend stiffen it with
suitable battens. Taking dimensions
from the plan view, the three A.C.
valve holders may be located on the
base and straightaway wired for A.C.
supply, using twisted twin flex so as to
minimise the A.C. field. Although it is
better to use soldering tags the leads
may, as an alternative, be well held
down under screws, bearing in mind that
a heavy current is to be passed and the
fault caused by a high resistance - con-
tact will take a lot of finding. This pair
of A.C. feed wires can be identified
where they pass through the screen in
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the illustration showing the eliminator unit. Next in
assembly, one should put down all other baseboard
apparatus including the aerial tuning condenser.

Quite a lot of the wiring can now be carried out before

aerial coil. Card-

Broadcast range ] ]
board strips sup— |

port the acrial SECONDARY ; | |
winding. Sleeving 65 TURNS el
protects the aerial NO 24 ps.c =] ==Fr—

lead where it NS ==
passes through

PRIMARY
the s d tRIVARY
¢ ec‘f,fl_n iy 7 TURNS
NO 24p.ss.c
\

any of the boxes are brought into position. Condensers
and dials are fitted up in accordance with manufacturers’
instructions and, if difficulties are to be avoided, one is
cautioned when using the particular components speci-
fied to procure dials that will suit the condensers as
mentioned in the list of parts. These particular dials
are chosen for their convenience of operation. Note
that the insulating panels overhang the lower edge of
the screening box so that two or three screws can be

Long-wave aerial
coil. The aerial
circuit  includes
the outside layer.
With alarge aerial
the tapping may
be altered so as
to step off only 20
to 30 turns.

5 SECTIONS OF }/

52 TURNS %

NO 28Ds.c A
|7

B R
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driven through into the edge of the baseboard. Between
the pancl and the box a thin piece of cardboard is
clamped so that the box will pull up securely to the
panel in spite of the turnover of the aluminium at the
bottom of the box and at the lid. )

180600 H.F. in-

tervalve coupling.

The comparative-

ly small primuary SECONDARY

winding will per- 65 TURNS

mit of ample NO 24ps.c.

ampliiication be- =

ing obtained,

combined with PRIMARY

stability and good 16 TURNS
selectivity, NQ 40Ds.C.

=7

It is the work of only a few minutes to attach the
H.F. components to their respective baseboards procur-
ing various round-headed brass screws for the purpose.
A few leads can be run before dropping in the base-
boards, but it is equally easy to solder them in position
after screws have been passed through the bases and the
boxes secured.
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selected which are all fitted with screw terminals
so that, should one wish it, soldering can be
almost entirely avoided. Short wires may be
run anyhow between the points to be con-
nected, and providing they do not stray too
much the performance of this H.F. amplifier
will remain unimpaired. Soldered stiff wiring
and connecting tags, together with the use
of sleeving wherever wires are near together
or are required to pass through the screens,
make an instrument in which the finding of
faults is an easy matter. A flexible lead is
brought out from each anode winding for the-
plate connection of the screened valves. It is
advisable to additionally protect these leads
with sleeving where they pass out through the
screens. Much of the wiring in the I.F. stage
can be completed before placing the base-
board into the box. Terminals are available on
all components so that here, again, soldering
can, if desired, be avoided. Use a twisted
flex pair to carry the A.C. filament current of
the output wvalve. Unlike the H.F. stages
which pick up H.T.— through the condenser
fixings a wire must be run in the case of the

L.F. stage from the 1,000 ohm biasing resistance
to the box, as can be seen in the illustration of this
* unit. Mo observations are necessary concerning
the termination of the various wires on to the
transformer in the eliminator unit other than the
advisability of twisting all A.C. carrying pairs.

Heater Circuits Earthed.

It will be noted that an earthing wire connects
the A.C. heater circuit on the first valve holder
to the nearest point on the screening box. By
so doing the last traces of hum are removed, but
in carrying this out it is desirable that the parti-
cular ‘' side ”’ of the A.C. shown should be
earthed, while the corresponding heater terminals
of the other two A.C. holders should be of similar
polarity. A lead is shown earth-connecting the
frame of the transformer, an optional precaution
that, fortunately, makes no difference. In the
practical wiring diagram the actual point of tap-
ping the potentiometer is shown, although one

might test for the position of best signal strength. .

Check and recheck the wiring before testing the
set. It is so easy to omit a lead which, while not
preventing the set from functioning, may consider-
ably affect its behaviour. . ,
Drawings and illustrations are given showing the
construction of the coils.  In every case the outside
primary windings are in the opposite direction to
the secondaries. By this it is meant that the low
" potential ends, which are, in every case, at the
~ base, spiral off in opposite directions or, in other
words, if the low potential ends were joined an
inductive two-layer winding would result. Spacers
.are made from cardboard which has been soaked
in shellac varnish and, when dry, cut into strips
with a sharp knife. Coils for the broadcast band
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Being drawn to scale, the diagram gives the positions of all components while showing the actual
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arrangement of the wiring.

INCHES

Sl

i

i

i
2
!

|

-3
-
=




|

126 Wireless
Worldl

The Foreign Listener’s ¢ Four.'—

are casy to wind, and for a single wave range set there
isno objection to the use of shellacked cardboard formers
2in. in diameter and 2in. in length. Secondary wind-
ings should be elevated just clear of the surface of the
former by a circle of cardboard strips. Where the top

The rectifier unit. Flexible leads are brought through the screen, adjusted to
length and terminated on the transformer.

end of a primary passes through a gap forced in the
secondary a piece of sleeving should be used to provide
separation.  When winding the long wave coils start
each layer from the lower end by passing the wire across
the turns.

Although the windings given are intended to be
definite, it is quite a simple matter to excecd the num-
ber of turns stated in respect of the primaries, taking
off only just sufficient to give the desired selectivity. This

“is mentioned as it is obvious that conditions will vary

AUGUST 7th. 1929.

with aerial dimensions and proximity to an interfering
station. One cannot cxpect to adopt anything like the
calculated number of primary turns for maximum ampli-
fication. A primary winding which will give stability
with a single stage, neglecting for the moment aerial and
detector damping, will nced to be appreciably reduced
when applied to a two-stage amplifier.
Incidentally, it is the need for selec-
tivity which brings down the primary
windings far below the limits fixed fot
avoiding oscillation,

Use an elevated aerial witk. the set.
It is better to adopt an efficient aerial
with a small aerial winding than an
improvised indoor one, although the
latter will give good results. Tuning
on the dials is not critical in that any
one dial may be detuned by, perhaps,
ten degrees without cutting out the
station. If, however, two dials are
turned one degree a loud distant
station will disappear.  Should either
oscillation or loud A.C. hum be en-
countered, look for a wiring fault.
When A.C. ripple becomes apparent on
tuning in a station, and has the effect
rather of modulating the carzier, it is
safe to assume a faulty H.F. valve. Do
not remove valves while the current is
on as those valves remaining on the cir-
cuit may be injured by a rise in
voltage.  Although quite normal
potentials exist in the set, one is recom-
mended to always turn off the current before examining
the circuit or, better still, before removing the lids.
Volume control may be added if required by intro-
ducing a variable 30,000 ohm shunt across the primary
of the L.F. transformer. Detuning is, however, satis-
factory as a mecans of controlling strong signals. It is
well worth recording for future reference station settings
as they are obtained, many of the transmissions being
easily identified by reference to wavelength programme
data.

The Short-Wave Era.

sages, or broadcasting stations, of which

Our readevs may 1emember that in our

issue of Febraary 8th, 1928, we published
a fairly comprehensive list of stations
regularly (ransmitting on  wavelengths
below 100 metres. This list, compiled
from information laboriously collected
from several different sources,” was copied
in a number of foreign journals (some-
times with and sometimes without
acknowledgwent to T'he Wireless World),
a fact that certainly gratified us as prov-
ing that owr cfforts were appreciated.
Among the good resolutions made with
the New Year one of the first was to
revise and bring this list up to date,
anticipating that it could probahly be
condensed within three or four pages of
our journal, We deemed it advisable.
however, to wait uantii call-signs and
wavelengths had been adjusted to con-
form with the Washington Conventiou,

TRANSMITTERS’ NOTES.

and, if possible, until the new ‘‘ Berne
List " had heen issued, in order that
the list might lie as accurate as we could
make it under the circumstances. The
publication of the first part of the new
“ Berne List > and its supplements has,
however, upset our estimate of the num-
ber of short-wave stations, for we find
that out of over 2,800 commercial und
Government land stations of which par-
ticulars are given, no fewer than 900
have short-wave transmitters, and many
of these work on a nnumber of different
wavelengtlis—in some cases twenly or
more. These do not include the stations
performing special services, such as time-
signals, weather reports and press mes-

the lists have not yet heen issaed by the
Internativnal Telegraphic Bureauw. Tt is
obvious, thercfore, that it is impractic-
able to publish a list that will be in
any way comprehensive, within the limi-
tations of our available space, and a
selection is, as we kunow from experi-
ence, always unsatisfactory. We can,
therefore, only advise those who wish for
a complete list to follow our own ex-
ample, procure copies of the ‘'* Berne
Lists ' and a copious supply of red ink
with which to underline all the short-
wave stations.
ooco0o0

A Correction.

My, I, A. Bartlett (G5QA) asks us to
say that the address of his «station is
‘“The Laurels,” 95, Old Tiverton Road,
Exeter, and not that given, in error, in
our issue of July 24th,
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Descriptions of New "Radio Apparatus for Aircraft.

as we know it to-day. might be carried out through

a wire network; the Electrophone provided an
illustration of possibilities in this direction. Similarly,
our necds in the matter of rapid international communi-
cation are fairly well served by landlines and submarine
cables without any supplementary radio channels. But
those who travel by sea or air can exchange information

KT is just conceivable that broadcasting, more or less

Threc tuned ILF, stages with ** 10 per cent. ganging " ; a
Marconi direction-finder for ground stations.

between themselves or with those on land in no other
manner than by the wireless link ; consequently, we
find that the first important field of usefulness for radio
telegraphy was in the navies and mercantile marines of
the world. As soon as flying reached a state of de-
velopment where it became possible to do somecthing
more than merely get into the air, experimenis were
made in transmission and reception; now an installa-
tion either for telephony or telegraphy is regarded as
desirable—in many cases essential—for the majority of
Service and civil aircraft..

Any possible reduction in weight and bulk is still
of vital importance, and so we find that great ingenuity
has been shown in the design of sets of almost incredible
lightness and compactness. Stern cconomic pressure
is partly responsible for this; the saving of each pound
welght may well increasc the earning capacity of a com-
mercial aeroplane by a matter of shillings per trip. In
this respect, designers of portable broadcast receivers
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might well have learnt some valuable lessons from an
examination of some of the wireless apparatus shown
at the recent Aero Exhibition at Olympia.

One of the most interesting and novel exhibits was
the Marconi Type AD.z2 telephony set for light aero-
plancs. It is primarily in-
tended for operation by
the (wirelessly) unskilled
owner-pilot, and is rated at
75 watts. It operates nor-
mally on wavelengths be-
tween 850 and g50 metres;
in emergencies communica-
tion can be effected with
shipping on 600 metres by
throwing over a switch. The
receiver is a fairly conven-
tional arrangement of H.F.
amplifier, reacting detector
and one L.F. magnifier.
Current is supplied by a
combined H.T. and L.T. wind-driven generator, of
which the output is sensibly unaffected by the air speed
of the aeroplane; this is attained by an automatic
governor controlling the windmill blade pitch. The set
has a range of between 50 and 100 miles when working
with a typical ground station, and weighs no more than
some 60 lb. complete.

Short waves were used in early transmissions from air-
craft, and it seems likely that increasing congestion on
the goo-metre wavelength normally used for commer-

Marconi D.F. gonfometer.

This Marconi ‘' Light Aeroplane’™ transmitter and receiver

welghs, with its generator, little more than the average
transportabje broadcast receiver.
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cial commmunication will be responsible for greater use
of these high frequencies. They already have to carry
a certain amount of naval and military aircraft traffic,
and it is primarily for Service use that the Marconi

-

s T
i

A lightweight petrol engine generating set for emergency use.

Type A.D.19 transmitter has bcen designed. This set
operales on wavelengths between 40 and 60 metres, and
furctions either with a trailing or fixed aerial. Inci-
dentally, one notices that the former kind of aerial is
still widely used, although some of the large flying
boats are fitted with a ship-type acrial stretched be-
tween a short mast above the leading edges of the main
planes and the tail fin, so that communication may be
maintained while on the water. For short-wave work
the fixed acrial is to be preferred, although the trans-
mitter in question is fitted with a drive oscillator for
maintaining constant frequency. The power rating is
150 watts, and transmissions can be effected on tele-
phony or C.W. telegraphy. In addition, a disc is fitted
to the armature shaft so that interrupted continuous
wave signals may be emitted. As in the case of the
‘“ light plane "’ set, anode and filament-heating current
is supplied by a wind-driven generator.

The companion receiver (Type A.D.20) is an H.F.
det. — L.F. three-valve combination. There is.but one
tuning control——that of the coupling circuit, the input
from the aerial being aperiodic.

Space docs not permit of a description of the many
other Marconi aircraft sets, which are produced in types
designed for almost all possible requirements. A ground

Ta

0 et 1 e ST

Graham - Amplion aircraft equipment- i
recelver and direction-finder, control box et
and transmitter. e

AUGUST 7th, 1929.

station direction finder (Type D.F.M.4) was interesting,
if only for the ncat layout of its three tuncd H.F.
stages. Each grid and plate circuit is completely
screened in separate compartments of the heavy metal
case, while the feature of ‘“ ten per cent. ganging '’ is
included. As most readers are aware, this arrangement
has been included in several of the firm’s receivers that
have been described in these pages; individual tuning
condensers are first set to a marked calibration nearest

A Marconi Radio Beacon for automatically transmitting signals
enabling aircraft or ships fitted with D.F. apparatus to find
their bearings.

to the wavelength of the station whose signals it is de-
sired to receive, after which searching may be carried
out by rotation of a single knob which tunes zll circuits
simultaneously.  The screen-grid
high-frequency valves (Marconi
S.625) are mounted horizontally,
and project through the vertical
partitions,

Another product likely 1o interest
the organisers of long flights over
water is the emergency power
plant. While all goes well, the or-
dinary, windmill gencrator is per-
fectly. adequate, but in the event
of a forced descent it becomes use-
less—at a time when the ability to
use the wireless installation is par-
ticularly vital. For emergencies of
this kind, a small 1 h.p. two-

stroke petrol motor has been de-
B 16
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Wireless at the Aero Show.—
signed ; it is air-coouled, and, with a bed-plate to accom-
modate it and a generator, weighs about 30 Ib.

It was noticed with interest that the well-known firm
of Graham-Amplion, Ltd., in conjunction with its parent
company, have enicred the
aircraft wireless field, and
have produced a range of
apparatus of unusual design.
The most ambitious  outfit
shown is an air port equip-
ment of which the nucleus is
a § k.W. transmitter for
telephony, telegraphy, and
I.C.W. Reccivers for normal
or medium wavelengths are
supplicd, together with direc-
tion-finding cquipment and
extra amplifiers. A umnit sys-
tem is employed, and so any
desired  combination  can
readily be assembled.

The Amplion aircraft set,
type G.A.1, comprises a
transmitter. control box, and
recciver with direction finder.
There are, of course, the
usual accessories, such as
generator and acrial reel, etc. The main units are sus-
pended in a skeleton frame by means of heavy rubber
cords which act as shock absorbers. A similar outfit,
Type G.A.2, is of the same appearance, but does not in-
clude direction-finding apparatus, the space in the left-
hand side of the recciver case being used to house an
oscillator (for C.W. reception).

Most of the Amplion rcceivers are of similar design,

and comprise two aperiodic H.F. stages, the trans-.

formers of which are designed to peak at goo metres.
Screen-grid valves are used, and space is saved by
mounting the coupling device directly on the anode ter-

An Amplion four-valve receiver for the owner-pilot, weighing
only 3} ibs.

minals in the manner shown in an accompanying illus-
tration. Spring clips mounted inside screening tubes,
which are secured to the underside of the lid, are
arranged to grip the bulb of the valve, and thus to
avoid risk of damage. At the same time adequate
interstage screening is provided by this method of con-
struction.
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Although not intended for usc in aircraft or, indeed,
for communication with them, the Amplion ‘‘ short-
wave intercommunication *’ set is worthy of mention.
It was designed originally for ground work by aerial
survey cxpeditions, but is equally applicable for use

A compact short-wave telegraphy transmitter and

receiver for use on the ground.

in remote localitics, on board yachts, ctc. This picce
of apparatus comprises a short wave telegraphy trans-
mitter and rcceiver mounted in a compact case with
folding metal legs. It derives all its energy from a
gencrator run from a 12-volt alkali accumulator bat-
tery, which, in cascs where no other source of elec-
trical power is available, may be charged by means of
a dynamo operated by
man-power through pedals
and gearing.

Announcements to the
public in the hall at
Olympia were made
through a battery of Am-
plion loud speakers—in-
cluding two of a new pat-
tern. This instrument
cmbodies a long coiled
logarithmic horn, housed
in a wooden box, and
actuated by a moving coil
drive unit.  The com-
bined effect of thesc loud -
speakers, in  conjunction
with two of the *‘ Lion ”’
type, struck the writer as being exceptionally good.

A full range of electrical measuring instruments was
shown by Ernest Turner, of High Wycombe. Prac-
tically all the requirements of the wireless user are
catered for by the products of this firm. In particular
it was noted that small panel-mounting milliameters with
several ranges intermediate between o0-0.5 milliamp
and 0-2.5 milliamps are standard productions. These
should be of interest to those who are adopting the
practice of inserting a meter in the anode circuit of a
bottom bend detector.

Economical of weilght and
space: Amplion method of
mounting ‘* aperiodic'* H.F.
transformer on the anode
terminal of an S.G. valve,
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Events of the Week

THE COMPLEAT CADET.
Instruction in Morse signalling and
wireless forms part of the programme
which is being carried out by the Public
Secondary Schools Cudets now encamped
on Marlborough Common.
0000

ANOTHER PARIS WIRELESS SHOW,

A wireless section is to be included in
the Concours Lépine, or Small Inventors’
and Manufacturers’ Show, to be leld in
Paris at the Parc des Expositions, Porte
de Versailles, from August 22nd to

0000
GERMAN LICENCE DECLINE.

At the end of June the number of re-
ceiving licences current in Germany
amounted to 2,826,628, showing a de-
crease of 11,266, as compared with the
fignre at the end of March.

The British licence ‘‘curve’ has
shown a temporary drop on three oeca-
sions, viz., October, 1924; July, 1925,
and October, 1926, )

0000
SPANIARDS MUST PAY.

Under a new decree, Spanish listeners
must now pay a quarterly tax on their
receivers. The crystal user is treated
very generously, his quarterly fee
amounting to only one peseta (8d.),
whereas valve owners must pay five
pesetas.

Transmitters pay an ed valorem tax
ot five per cent.

o000
WIRELESS FOR ANTARCTIC
EXPLORERS.

The barque Digcovery, which left
the Thames on Angust 1st for a new
voyage of Antarctic exploration, is
equipped with Marconi wireless appara-
tus that should enable it to maintain
constaut communication with the outside
The expedition, which is under
the leadership of Sir Douglas Mawson,
the famous Australian explorer, has been
specially equipped for scientific and
survey work in the Antarctic to the
sonth of Australia.

In addition to a Marconi 1} kilowatt
quenched spark transmitter and a ship’s
receiver, a Marconi short-wave telegraph
transmitter is to be used for commumica-
ticn with Australia and Great Britain
fiom the heart of the Antarctic. In
conjunction with this transmitter a new
Marconi short-wave receiver is fitted.

A wireless direction finder also forms
part of the navigational equipment,

while the Moth aeroplane to be cariied
by the expedition is also being equipped
with Marconi apparatus. The aeroplane
is to be used for scouting purposes
within a range of 100 miles of the
Discovery, and it is being fitted with
the new Marconi transmitting and re-
ceiving set for light aeroplanes, recently
described in these colnmms.
0000
HOLLAND'S OUTPUT OF RADIO
GEAR.

According to the .dlyemeen Handels-

llad the total export from Holland of
wireless goods during 1928 hus Deen
exceeded by ahout nine million florins
during the first five months of 1929,
o000
TONIC TALKS FOR THE -TRADE.

If Dr. Julivs Klein, U.S. Assistant

Secretary of Commerce, is correct iu his,

estimate, the wireless business has a
lorious future. On the basis of five
isteners to every set, Dr. Klein sees a
potential world market for 200,000,000
radio receivers. A recent survey by the
Department of Commerce showed that
there are about twenty million sets
already in use, two-thirds of this num-
ber being in the United States.

Lest the radio trade should grow
despondent at the prospect of reaching

D.F. ON ‘DISCOVERY."
operator on Sir Douglas Mawson’s Antarctic
exploration ship in the East India Dock
explains the functions of the frame aerial.

The wireless

in Brief Review.

saturation point, it should be noted that
Dr. Klein has not allowed for wear and
tear of-existing sets.

* 0000

JAMAICA TO BROADCAST.

Proposals for the establishment of a
broadcasting station are announced by
the Government of Jamaica. Tt is
prescribed that the company to which
the concession will be given must be in-
corporated in the colony.

0000

LB.C. ATTACKS INDIAN PRESS.

The Indian Broadcasting Company
celebrated its second Dbirthday on July
23rd. In a leading article in the /ndian
Radiv T'imes, the company deplores the
Irdifference to broadcasting shown by
the Indian newspapers, which are stated
to have ignored the ¢ pirate” problem—
the main obstacle to the success cf
Indian broadeasting—by withholding re-
ports of questions in the Legislutive
Assembly and Government replies tliereto
on the subject of illicit listening and the
steps to e taken to enforce the law. The
company calls for ‘“a real live increase in
the number of licences.”

oo0O0

ONE OF THE FLOURISHING TRADES,

In his report for 1928, just published,
Sir Gerald Bellhouse, Chief Inspector of
Factories, states that whereas business
was bad in such indunstries as cotton,
iron and steel, and shipbuilding, there
was a decided hriskness in electrical
equipment, wireless, and gramophones.
The flourishing trades were well repre-
sented in the south.

0000

PROGRAMMES FROM CHINA SOON ?

By January, 1930, China is expected
to enter the field of international wire-
less with the opening of two short-wave
stations for communication with the
United States. During a recent visit to
the headquarters of the American
Natioual Broadecasting Co., Dr. Cha
Tsao, a member of the radio mission
of the Chinese Reconstruction (louncil,
stated that a national system of broad-
casting was also being contemplated and
that it wounld probably follow the
American system, revenue being obtained
from advertisements.

Nearly one hundred young men in
China are studying to become radio engi-
neers, d@nd on them will fall the respon-
sibility of establishing China's broad-
casting chain,
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A Review of the Latest \Products

“R.C.” CONE LOUD SPEAKER
UNIT. B

This unit consists of two permanent
magnets and two laminated pole pieces
carrying the coils. The vibrating reed
i= mounted centrally between the pole
pieces and is fixed rigidly at one end.
Attached to the mid-point of the reed is
a strong helical spring, the tension of
which is controlled by a large adjusting
screw, This enables the air-gap between
the reed and the pole pieces to be fixed
to suit conditions. The spindle carrying
the cone is mounted at right angles to
the reed and protrudes approximately
2in. beyond the metal case which encloses
the unmit.

<R.C.” cone loud speaker unit with
cover removed.

These movements are supplied by the
Ridged Cone Co., Ltd., York House,
Theobalds Road, London, W.C., and the
price is 13s. 6d.

o000

WATMEL FIXED CONDENSERS.

Tin foil is used for the platos aud mica
forms the dielectric in the Watmel fixed
condensers. 'These are enclosed in a neat
moulding with the terminals on top. In
certain cases clips are provided for a grid
leak, bnt, since separate termninals are
fitted, the connections necessary for the
particular requirements of the cirenit, in
which they are used, cun be made ex-
ternally. The combined leak and con-
denser is compact and takes up very little
baseboard space.

Some samples sent in for test were
measured and the capacities were found
to be within 10 per cent. of the marked
values.
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of the

Rated Measured Percentage
Capacity. Capacity. Error.
0.0001 mfd, 0.00004 d. ~—10%
0002 00022 +10%

Watmel fixed condensers. Capacities up to
0.0009 mfd. are fitted with grid leak clips.

The makers are the Watme, Wireless
Co., Ltd., Imperial Works, Iligh Street,
Edgware, Middlesex, and the prices have
been fixed as follows: 0.00004 mfd. to
0.0008 mfd., fitted with grid leak clips,
1s. 6d. each; 0.001 mfd. to 0.004 mfid.,
without clips, 1s. 8d. each; and other
values up to 0.01 mfd., 2s. 6d. each.
Grid leaks cost 1s. each for values from
0.25 to 5 megohms.

0000

“FORMO ” VALVE HOLDER.

The “Formo™ anti-microphonic valve
holder is compact, neat, and inexpensive ;
it costs 1ls. 3d. only. Soldering tags as
well as terminals are provided, but its
main feature of interest is, perhaps, the
sunk metal - ockets. These are §in. kelow

Formo valve holder.
soldering lug are in one piece.

The spring and

the top of the Lakelite centre, and it is
impossible to make contact with the pins
on the valve unless they are correctly
aligned with the sockets. Danger of burn-
ing out the valve due to mal-alignment is
mwon-existent.

Manufactuorers.

Stout phosphor-bronze springs ave
riveted to the brass insets, and these form
also the soldering tags. The terminals
pass through holes in these lugs, and are
held in contact by means of small nuts
inside the shell. When connecting wires
to the terminals, care should be taken
in tightening the hexagonal terminals,
since excessive force may loosen the screw
and lead to the inside nut becoming loose
and thereby leading to an intermittent
contact. Apart from this small matter,
the general design is sound, and the valve
holder can be confidently recommended.

The makers are the Formo Co. (Arthur
Preen and Co., Ltd.}), Crown Works,
Cricklewood Lane, London, N.W.2, N

co0oo

“D.X.” AUTO-TRACK TONE ARM.

The new DX, tone arm, which is
particularly suitable also as a pick-up car-
rier, has been designed to ensure that the

New ¢ D.X." tone arm showing sell-
aligning device to reduce wear on the
record.

needle maintains correct alignment with
the grooves in the record during the
whole of its travel. The pick-up holder
is pivoted to the arm and its angle, with
relation to the arm, controlled by a lever
attached to a radial spring, which can be
seen in the illustration,

The movement of {he needle is thus
more in the nafure of a radins than an
arc, and it is claimed that this feature
reduces rccord wear and prolongs the life
of the discs.  This useful accessory is
supplied by Messrs, D.X. Coils, Ltd..
542, Kingsland Road, London, E.8, and
the price has been fixed at 10s. 6d.
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Simple Obtaining
Instructions Correct
for Alignment,

OW that a large number of sets are adapted for
N the electrical reproduction of gramophone records

in addition to their regular duties, there is a
growing interest in the design of pick-ups and their
mountings. In particular, attention has recently been
drawn to the question of accurate tracking of the
needle with respect to the record and to the fallacy
that the ideal position of the tone arm is such that
the needle passes over a point at the centre of the turn-
table. The writer recently tackled the problem from a
mathematical point of view, and the following results
-were arrived at:—

1. If an ordinary tone arm is correctly placed and
the pick-up is properly adjusted thereon, the tracking
can be made to approach very nearly to the ideal with-
out the inclusion of special devices for ensuring a
straight-line motion or its equivalent.

2. The track of the needle should not pass through the
centre of the turntable.

Fig. 1.—The relative disposition of the tone arm T, the pick~
op P, and the needle N, can be easily seen in this diagram

3. A simple formula for calculating the best position
for a tone arm of any length may be evolved.

It is well known that to obtain the best reproduction,
coupled with minimum wear on the record, the needle
should lie in a plane tangential to the record groove at
the point of contact and should be free to move at
right angles to the groove. Thus, in Fig. 1, if N is
the needle of a pick-up P resting in the position shown,
and the needle is free to move across the record, the
movement is at right angles to the tangent xy at the
pomt of contact.

The Variables Concerned.

Clearly, if the needle is mounted on an ordinary
tone arm T, moving, say, about a centre O, the needle
must move along a curve AB, and cannot be correctly
placed with regard to the record at all points in its
travel. With an incorrectly placed tone arm the error
may be considerable. Our problem, then, is to find
the position of the tone arm which gives the minimum
€error. .

The variables concerned are:—

(a) The length of the tone arm.

(b) The distance of the pivot from the centre of the
turntable.

(c) The angle which the pick-up makes with the
tone arm.

(d) The dimensions of the record itself.

It should be noted that the disposition of the tone
arm in relation to the gramophone itself is immaterial.
Thus, in Fig. 1, it does not matter whether the arm
is pivoted at the point O at the centre back of the
cabinct, or at a point Q at the back right-hand corner,
so long as the distance from the pivot to the centre of
the turntable remains the same. It is sufficient, there-
fore, to arrive at the ideal value for this distance, and
then to fix the tone arm ‘accordingly in any part of the
cabinet that is convenient.

Fig. 2 illustrates the method of arriving at the correct
position for the tone arm pivot. The arm ¢, of length
BA, is pivoted at B, and in playing the record the
needle moves from a point A at the outside of the
playing area to a point A, at the inside. The actual
shape of the arm does not concern us and for our
present purpose the most elaborately shaped arm could
be replaced by a straight rigid rod extending from the
pivot to the needle.

For perfect tracking, the line of the pick-up (that is,
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Mounting the Gramophone Pick-up.—

the plane of the needle) must always be tangential to
the groove, or, what is the same thing, at right angles
to the radius b drawn from the centre C of the turn-
table to the point of contact A. Since the angle be-
tween the arm and the pick-up is fixed, this condition
can be maintained only if thc angle between the arm
and the radius is constant. Unfortunately, this angle
must vary as the needle passes from position A to posi-
tion A,. It is possible, however, to arrange that the
angle, and therefore the tracking error, is equal at the
inside and outside of the playing area. The error can
then be spread over the entire path of the needle so
that it is never more than a small amount.

Calculating Tone Arm Length.

The formula by which we may: readily determine the
correct distance from the tone arm pivot to the turn-
table centre is a=/c*—12¥%, where a is the distance
from the pivot B to the centre C, and ¢ is length of the
tone arm. To find the required distance, therefore, we
must square the length of the tone arm from pivot to
needl,e, subtract 12, and find the square root of the
result.

This distance having been found, it still remains to
fix the pick-up at the correct angle to the tone arm.
If we decided to fix the angle so that there was no error
at the inside and outside, we could calculate the value
of cos A from the triangle formula. Reference to
trigonometrical tables would then give ‘the valuc of
the angle A, and it is obvious from the diagram that
the angle between the pick-up and tone arm is equal
to go°®—A. But if this were done, the error at a point
midway between the inside and outside would be greater
than it need be. A better method is to fix the angle
so that there is no error at a point, say, one inch from
the outside, that is, at a distance of s5in. from the

* If, in addition to the lettering already adopted, we denote the
angle between the arm and the radius by A, and the distance from
the pivot B to the centre C of the turntable by «, then, according
to the usual formula for the solution of triangles,

a? = b2 4 ¢* — 2bc.cos A
b® 4 ¢ —q?
2bc

The inside radius of a twelve-inch record may be taken as 2 inches
and the outside radius as 6 inches. Therefore, for the outside, -

6*+c?—a? 36 4 c* —at
2x6c 12¢

cos A =

cos A =

and for the inside,
PB4 ct—a' 44 —at
2x2 4c
But if the angle A is equal at the inside and outside, the above
expressions must be e jual:
36 + ¢ — at =4+c'—a‘

008 A =

12¢ 4c
Therefore 36 + c* —a® = 12 + 3¢ — 3a*
2at = 2¢2 — 24
- a = fct — 12

If the formuls is worked out in full, without assuming any
particular size of record, it becomes

. a = /¢ —rry
where 7, and r, are the inside and outside radii respectively.
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centre. There will then be aﬁ error in one direction -
at the outside, falling to zero when the needle has

moved an inch towards the centre, then rising to an _

approximately similar error in the opposite direction,
falling to zero again and finally rising to an error equal

to that at starting as the needle reaches the end of the .

track.

The value of cos A for a radius of s5in. can be found
at once by substituting that value for & in the triangle
formula, all the other values now being known. The
angle can then be found from the tables and sub-
tracted from go° to find the angle at which to place the
pick-up.

Fig. 2.—Method of finding correct position for tone arm pivot.

As a matter of fact, it is an easy matter in practice
to adjust the pick-up by eye so that the plane of the
needle is tangential to the track at a radius of sin.
In all cases the angle is appreciable, and it is absolutely
essential that the arm should be provided with means
for its adjustment.

1f the above principles are followed, it will be found
that for a tone arm of ordinary length the maximum
departure from tangential tracking can be kept below
2°.  This is much less than can be attained by rule-of-
thumb methods, and is quite low enough to ensure good
reproduction and long record life.

In brief, and by way of summary, one should first
determine the distance BC, Fig. 2. To do this, square
the length of the tone arm as measured between pivot
and needle, subtract 12, and take the square root of
the result. Making use of the distance thus found
move the position of B until the needle points in the
direction of a tangent to the groove when at a point
about sin. from the centre spindle. Should. the pick-up
possess the desirable feature of permitting of adjustment
on the end of the arm, then the precise location of B
is immaterial so long as the distance BC is maintained,
and in these circumstances the pick-up will need to be
swivelled to the tangential position when the needle is
5in. from the centre.
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GTHERE ARE MORE THINGS
¥4 IN AERIALS AND EARTHS .

O Radio, Than are Dreamed Of in Your
Philosophy.
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By D'ORSAY BELL, M.A.

HE kind reception given to my first article, on
various parts of the frequency spectrum, shows
that the readers of The Wireless World are

' ready to take a keen interest in new work on lines

akin to ‘‘ Radio ’ proper, but not directly connected
with it. Now, of the vast amount of research and
invention going on these days over all the world quite
an important fraction is of this kind, and the Editor
has given me the pleasant job of kecping his large
circle of readers informed, from time to time, of recent
results in these fields. :

Anything will be grist for my mill so long as it
concerns wave-motion of some kind. It may be
somcthing of immediate, practical importance, or it
may be—at first sight, anyhow—a purely high-brow
contribution to the sum-total of our knowledge. I say
‘“at first sight "’ because sometimes, beforc it knows
where it is, one of these high-brow items of knowledge
is seized upon and dragged protestingly into the most

commercial developments—look at the Dewar cup and

its metamorphosis into the ‘* Thermos.”’ But cnough
of introductions—there is so much to write about and
time is so short. . . .

In my first article I mentioned that Lakhovsky had

cured his begonias of an (6rdinarily) fatal disease by

surrounding them with an open spiral of wire, insu-
lated from everything and—as he thought—picking up
the cosmic rays and thus surrounding the sick plant
with weak oscillations of a frequency of about 10%2.
The curative effect of these open spirals has since then
been tried on human beings: several doctors who have
tested this treatment have reported good results. I think
a sweet picture could
be made of one of Tom
Webster’s bookmakers be-
ing cured of cigar-shaped
fungoid growths, with his
head peeping like a wistful
flower above spiral-formed
foliage. But I am afraid
we cannot attribute the
healing effect of these
spirals to cosmic rays as
was first thought; the
idea now is that the spirals
pick up all kinds of im-
pulses from the air -
broadcast messages, spark
disturbances from motor-
cars, and so on—and

“ At first sight a purely high-brow contribution to the sum-
tota] of knowledge.'’

convert them into weak oscillations of the natural
wavelength of the spirals themselves: varying from a
third of a metre to two metres. This region of the
frequency spectrum is quite fascinating. .

‘The ‘¢ Ultra-shorts.'’

Anything under 10 metres, among wireless waves,
comes into this category. From a medical point of
view the most interesting are the waves below 5 metres.
Long before Lakhovsky and his spirals D’Arsonval
had used these radiations for their medical effects, and
recently a new development in ‘‘ D’Arsonvalisation *’
(as it is called) has enabled certain drugs to be carried
through the skin and body-wall to the particular organs
which need them. Then we have Seidl, who has shown
that milk can be sterilised by waves of length between
1.5 and 3 metres; and now comes the news that the
distinguished German professor, Esau, has cured mice
of tuberculosis by the application of 2-metre waves.
On the other hand, an overdose will kill a mouse in
a few seconds (and from America, by the way, come
reports of severe headaches and feverishness produced
in engineers by exposure to 53-metre waves).

The * Ultra-violets.'

Rays in the ultra-violet region are just as attractive—
there seems to be some mysterious spell in the title
““ultra . . .”” These rays are turning out to be of
enormous use in detecting counterfcit banknotes, forged
documents, and false jewellery. There scems also to
be scope for their use on a large scale for purifying
the water of public baths. There are so many remark-
able uses for them that it
is  hardly necessary to
mention their employment
for invigorating human be-
ings, racehorses and racing
greyhounds.  Listen to
this: For years the
-ardent silkworm breeder
(on whom depends the
whole of the real silk in-
dustry) has flinched at the
word ‘‘ grasserie,”’ rather
—I think—as the devout
bee-keeper winces at the
mention of the Isle of
Wight. For it is the name
of a fell disease which
attacks his pets: it is so
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There .Are More Things . . .—

deadly that immediate diagnosis is
important in order that the invalid may be removed
before it can spread the infection. Until recently it
was almost hopeless to try to detect it in time: it is
practicaily impossible to feel a silkworm’s pulse, and
there are no other symptoms to go by. But now it
has been found that a particular ray in the ultra-
violet region (3650 Angstroms) reveals small yellow
spots, faintly fluorescent, on the second day after infec-
tion. One cannot help wondering whether some such
method of diagnosis might not be possible for human
ailments. Is there not a chance that long before the
rash appears in—say—-measles some change has taken
place beneath the skin which could be revealed by
ultra-violet or some other radiation? How about it,
O Medical Researchers?

The ¢¢ Ultra-microscope.”

Writing the words '* medical researchers ’’ in con-
nection with ‘‘ ultra ’’ makes it almost inevitable for
me 10 speak about the ultra-microscope, although this
is just old enough to make me apologise to thosc of
my readers who already know all about it. Its develop-
ment was such a neat bit of work, and its utility is so
great, that it would be a shame not to
mention it.  Improvement after im-
provement was made in microscope
methods and apparatus till at last
such enormous magnifications were
reached that the workers found them-
selves up against a brick wall: all
apparently rational steps to increase the
magnification still further met with
failure. Then it was realised that with
the magnification aimed at the small
details were so small that they were

. Wireless
World .

tremendously
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—and turn on the loud speaker while one of our average
summer weather forecasts happens to be on, at the words
‘“a deep depression is approaching . . ."”” a distinct
shrinking on the part of the flint will be indicated on
the instrument. But this device is only an isolated
example of the wonderful technique of vast magnifi-
cation and astounding accuracy in measurement recently

presented to us by wireless research ; a technique which -

is a happy combination of the principle of heterodyne
tuning, piezo-electric or tuning-fork frequency stabilisa-
tion, and amplification by wvalves. I do not know
what the limit of this latter process is, but I know that
a friend of mine works consistently with overall amplifi-
cations between 5 and 10 millions. As for accuracy
in measurement, let me give you an example.
Speaking Disrespectfully of the Equator.

This used to be one of the things that were not
““ done ’'; being myself one of the older generation
I do not much like mentioning the following result
of the new technique: but it is a vivid example, and,
after all, one must move with the times. . . . ** Engineer-

ing physicists arc beginning to question whether the
accuracy of the rate of the earth’s rotation round its
axis is sufficient for their measurements.

If the length

comparable in size with the waves of
light by which they had to be viewed.
Imagine yourself in a nightmare trying
to rule a straight line with a pencil so huge that its
point was nearly as large as your ruler—and you will
appreciate the difficulty. So it seemed for a time as
if the limit of magnification had been rcached till an
ingeuious rescarcher thought of replacing the light rays
by ultra-violet—so that the reasonable proportion of
wavelength to size of detail was restored, and new
possibilities in the way of magnification were opened
up. A very pretty bit of work, I think.

The ¢ Ultra-micrometer."

In this device, which measures infinitesimal changes
in size, we get back to triodes and grid leaks—fauna
and flora more familiar to the inhabitants of the
wireless world. It is an amazingly sensitive measuring
instrument : if you put in it a picce of fairly stoical
impervious material —such as a piece of very hard flint

Purifying the water of public baths.

of the day alters by about one second in ten years this
would soon cause an appreciable discrepancy between
reference standards. . . .”’ So writes a distinguished
engineer, and, however much one may disapprove of it,
the fact is so: one second in ten years works out at

about 1 in 300 million, and already our new methods

allow us to measure things to within about 1 in 100
millicns. The present standard unit of time is the mean
solar second, and if this is varying—as seems quite
likely—by 1 in 300 millions, a standard based on it
to-day (say a standard microfarad condenser) might be
appreciably different from a similar standard built
thirty years hence: which would be very discon-
certing.

In fact, it is all very disconcerting: I don’t know
what the Government is coming to. . . .

THE NEW KILO-MAG FOUR. :

Tn next week's issue is to be described a revised version of the popular “ Xilo-Mag Four " ; (two 11.TF. atages with 8.G. valves, followed by
All the featurex of the original set are retained ; in addition, construetional work is greatly

anode bend deteetor and one L.F, magnifier).

‘The design is simple and straightforward, and ineludes only such additions as are strictly necessary to allow full amplitication to be

i

i

i simplified by the adoption of a new form of sereening.
i obtained with complete stability.

Selertivity *ean be readily adjusted to snit varying receiving conditions—even the most difficult. . f
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The Editor does not hold himself responsible for the opinions of his correspondents., ° -~
Oorrésgondence shoald be addressed to t..e Editor, “The Wireless World,” Darset House JXador Street, E.C.4, and must te accompan'ed by the writer’s name and sddress.

AMATEUR STATUS. .

8ir,—I, personally, have found the R.8.G.B. of great help to
me on all matters when I have asked for help and, to my certain
knowledge, no stone is left unturned in doing anything which
may further the cause of amateur radio. One of your corre-
spondents thought fit to sneer at conventioneites and hLam
jests. Doesn’t it occur to him that these are functions which
serve a very useful purpose in enabling members to get together
and, if necessary, air any grievance they may have. The
statement made by ¢ The C.G.” that the Radio Society only
helps their own members (in matters pertaining to licences), to
the exclusion of any others, is scarcely correct, as anyone who
will take the trouble to enquire will find for himself.

In conclusion, I would suggest that before writing to The
Wireless World with a wholesale denunciation of the R.8.G.B.

and its alleged incapability to help the amateur the people con-.

cerned should approach that Society with a view to ensuring that
their views are justified. C. S. BRADLEY, G.3AX.
London, N.8.

Sir,—The R.8.G.B. developed from the Wireless Society of
London, which was primarily used as a mediam for spreading
technical knowledge of radio among its members. In the early
days such a society was the only medium in this country for
the interchange of views, with the exceptioun of 7'he Wircless
World and T'he Radio Review. On the advent of broadcasting
the further interest aroused was met by the issue of many more
publicatious, and the development of your own good paper,
together with its sister, Fxzperimental Wireless, has removed
the need for a society for technical knowledge.

The transmitting amateur was still left uncatered for as re-
gards political and legal questions. The R.S.G.B. tried to make
itself the medium by which this could be done, but owing to its
lack of general interest and unsatisfactory administration the
average transmitter was not willing to join it. This lack of sup-
port has been the chief reason why the outside transmitter has
been ignored, and has resulted in the lack of power of the
R.8.G.B. The R.S.(G.B. appears to assist only its active niem-
bers and those who can make enough noise at H.Q. to-be heard.
It has neglected its rank and file, who have consequently allowed
membership to lapse. The ever-present vicious circle appears
here.

The R.S.G.B. cannot by any stretch of imagination claim to
represent the amateurs of this country, If it desires to do so it
must change its outlook. Let it develop some of the A.R.R.L.
spirit, let it be inlerested in all transmitters, be they brass-
pounders or serious workers; let it make a public statement as
to its policy and actions; let it look after every single transmitter
in this country ; then, and only then, will it be supported by the
transmitters.

Transmitters, it is up to you to show a united front against
the onslaughts of such persons as B. Gladstone, and to have your

" views expressed to the authorities by a body which you support.

Croydon, Surrey. ‘*“ AMATRAN.”

Sir,—Congratulations on your Editorial re ‘* Amateur Status.”
It is time something was done to give the amateur movement
fair play and a sound foundation. There is one point I should
like to stress, which is as follows : There are many who have
taken up wireless as a hobhy, first in connection with broad-
cast reception. After a time fancy has turned to ultra-short
wave reception. The next step is a desire to enter the field of
amateur transmission, but two points have to be taken into con-
sideration. The first point is that of cost. A transmitter using
one of the many good makes of valve, with its attendant power
supply and meters, is so expensive that many amateurs (in-
cluding myself) have to rule out transmission on .such a scale.
The way out is that of using a low-power transmitter which
uses an ordinary type receiving valve adapted for transmission,

out with a non-radiating tuned circuit.

With this valve, a few home-made coils, condensers, and other
small parts, a cheap transmitter can be built which can send
out signals receivable as far away as Morocco.

This all sounds very nice, but then the G.P.O. regulations step .
in—a Morse Lest by a P.O. official, a wavemeter costing pounds,
while one is not allowed on the ultra-short wave without proof
of experience. Now why should a man have to pass a Morse
test if he only wants to transmit on telephony, and why should
anyone desiring to use a low-power transmitter of the type men-
tioned have to conform to the letter with regulations which
govern the working and plant of the commercial equipments?
It is quite time that the under dog had a chance. Could not the
regulations be made easier and some small concession granted
the users of fly power transmitters so that they might obtain
practical experience under working conditions? I feel sure
that transmission on these lines—could be allowed without so °
much red tape, and a waveband could be granted where no
harm would be done. A.W. M,

Middlesbrough.

(PSS

Sir,—In a letter by a rival association it is said that the
R.S.G.B. is only a glorified London society. How this impres-
sion has come about is hard to imagine; any amateur in the
world can become a member. It is affiliated to the I.A.R.U.,
and holds meetings in all the big provincial centres to discuss
amateur radio, and any suggestions made at these meetings are
made use of at headquarters.

The position of the radio amateur in Great Britain is, one
must admit, not a very happy one, but other ecuntries are far
worse off, and the only way to obtain further concessions is to
get the P.M.(G. to see the true requiremeunts of the radio ama-
teur. This cannot be done in a few weeks, but if a united front
is put, forwavd in time I believe we shall be in the same position
as the United States amateurs, except, perhaps, in the
handling of messages. A. S. WILLIAMSON, BRS.26.

Sheffield. .

P

THE " NON-TRANSMITTING” TRANSMITTING PERMIT.

Sir,—In congratulating you on having once more stepped in
at & critical time with a warning to the amateur orgaunisations
of this country, I would like to draw your attention to what
I consider to be a somewhat strange action ob the part of the
Post Office.

Recently [ applied for a transmitting permit, and after furnish-
ing the customary particulars I was informed that I might be
allowed to use an artificial aerial. Such a proposal is, of course,
a good one, as much real experimental work can be carried
I cannot understand,
however, what the P.M.G. has to do with non-radiating labora-
tory equipment, and why 1 should be asked to pay a fee of
10s. to carry out my electrical experiments. Surely his powers
are limited only to the use of apparatus for communication pur-
poses? This question must have arisen before, and perhaps

some of your readers can enlighten me.
London, N.W.3. ‘“ STUDENT, I.E.E.”

ELECTRONIC OR ELECTROLYTIC?

Sir,—In a current advertisement it is stated that the. excellent
Westinghouse rectifier is purely electronic in its action. Can
any reader please explain what is the precise meaning of this
statement ? -

An electrolytic action is surely the evidence of an electron
flow. By using the expression electronic in order to signify
** non-consumahle '’ confusion is certain to arise hetween the
action of the metal rectifier and the thermionic valve. In the
latter case the use of the term electronic is no doubt permis-
sible, meaning, as it does, the passage of an electron stream
through a ravefied gas. L. CLARKE.

London, S W 17.
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London Regional Testing.

T'ests have already begnn on a closed
circuil at the London Regional station,
Brookman’s Park, and it is
that the station may begiu radiating, out
of broadcast hours, within the next week
or two. But it is stoutly asserted at
Savoy Hill that ‘‘ service ™' transmissions
must not be expected before the end of
the present month. Hovever, it looks
as if people who go away on holiday
and forget all about the Regional Scheme
will have « breathless montent or two
when they switch on again in September.

000
Overcoming Obstacles.

Meanwhile, a faint shadow of doubt
still lingers over Pole Moor, Slaithwaite
(Steawitt, if you please), where the
B.B.C. engineers believe they have
found the ideal site for the Northern
Regional station, The B.B.C., it seems,
is finding once more thas the course of
trne broadceasting never runs smooth,
especially wlhen there arve tenant farmers
to be reckoned with, llowever, present
obstacles are not regarded in a very
serious light, and 1 think it would he
safe to wager that Pole Moor will indeed
be the site of the Northern Regional.

ceow
Stamping out the Sparks.

ITere 1s good news for London and the
south coast. ‘I'hat tireless provider of
mush, viz., FFB, Boulogne, is to change
to I.C.W. before the end of the year.
FI'B is one of those offenders whose
signals seem to spread all over the dial
of the ordinary unsel:ctive receiver,
their ouly useful purpose being to indi-
cate that it is 5GiB and wot the listener’s
set that has broken down.

In the past the British and Belgian
Governments have both made representa-
tions to France to curb the activities of
FEB, without any prenounced effect.
The promised reformation is in com-
pliance with the terms of the Washing-
ton Convention, under which all spark
stations are to be abolished by the year
1935.

0000
A Scottish Tattoo.

Probably the last tattoo of the season
to be brondcast will be that relayed to
2L.0 and 5XX on September 4th. This
is the Scottish Command Tattoo, which
will come from Dreghorn Castle, Edin-
burgh.
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By Our Special Correspondent.
Testing at Broockman’s Park.—Exit a Spark Station.—The ¢ Proms.”

More “Proms’’ to be Broadcast.

It is generally recognised that the
Queen’s 1lall Promenade Cohcerts were
suved from extinction hy the B.B.C., or,
in other words, by the money contri-
buted by broadcast listeners in ‘the form
of licence fees. No one will assert,
thercfore, that listeners will be taking
more than their due during the comirg
season because the concerts are to be
broadcast on five nights instead of three,
as*in previcus years.

London and Daventry.

ACGUST  M4TH.— King  lenry VI
(Shakespeare), arrmged tfor broad-
casting by Duleima Glashy.

AUGUST 15TH.~-Cabaret from the Riviera
Club,

AUGUST J7TH.—A Vaudeville Programme.
Daventry Exverimental (5GB).
AUGUST  1ITH.—Sclections  from  the

Oratorios.

ACGUST  13vH.—' King llenry VIIL"”

AUGUST  16TH.--Selcetions from the
Musical Comedics.

Cardiff.

Averst 13TH.—'T'he Prince who was a
Piper,” a pl.n by Harold Brl;,home

AvGPST 15TH.— King Lear's Wile,” &
play in verse by Gordon Bottomly,

Manchester.

AUGUST 1ITH.—~pecias dewits® Service in
connection  with the Boy Scouts’
Association  World Jambhoree. 1929,
relayed fromn Liverpool Cathedral.

AUGUST 12TH.— Captain Cook and the
Widow,” a eomendy by Stuart Ready.

Newcastle.

AUGUST 12TH.—* Shoot and Run,” a revue

hy E. A. Bryan.

Glasgow.

AUGUST 12FH.— A Muaritime Programme.
Aherdeen,

AUQUST 15TH.—A Boreder Programige.
Belfast.

ACGUST 17TH.—-Running (Commentary on
Royal  Automohbite  Clubh Tourigt
Trophy Motor Race from Ards Cir-
cuit, near ISl'll.l«t

The August Programme.

The portions to be broadcast will be
the first part of each concert, usually
ending at about 9.40, and as the
‘“plams ** of the programme generally
occur before the interval, listeners stand
to gain rather than lose hy the new
arrangement, which  will  eusure a
“Prom” from 2LO, 5XX, or 5GB
nearly every night of the week. The
broadcast will usually be from 2O and
5X X on two nights a week and from 5GB
for the remainder.

37

The “ Prom ' dates for August are:

From 2L0O, 5XX, and other stations
except 5G13 on 10th, 13th, 15th. 16th,
18th, 22nd, 23rd, 28th, and 3lst. I‘rom

5GB on t,lm 121}1 14[,}1, 17th,
24th, 26th, 27th, and 30th

During tho. ‘Promeuade season (August
10th to Oclober 5th) the Tondon news
bulletin will ke given at 9.45 instead of
9 o’clock.

20th, 21st.

QVuOoOo

Relays from Belgium.

Last year’s experviment of relaying a
concert from the Kirsaal, Ostend, will be
repeated this month. On Sunday next,
August 11th, and again on August 25th,’
listeners to 210, 5XX and other stations
will hear the programme from the
famous Continental resort from 9.5 to
10.30 p.m.

0000
The B.B.C. at Play.

The tyranny of the microphone was
forgotten a fortnight ago when as many

* of the B.B.C. staff who could tear them-

selves from work proceeded to the
corporation’s new playing fields at
Motspur Park, Wimbledon, for the in-
angnral sports. I am told that certain
high officials performed the most aston-
ishing feats and that an extraordinarily
high official rose to greater heights in
his socks.

With so many young men and maidens
in the B.B.C., the sports club has a
potential 1membership of 500. The
ground covers fifteen acres and contains
a splendid pavilion.

“2o00

Listeners on Strike.

There are two kinds of listeners’
strike, one of which consists in the
refusal to pay licence fees. I hear that
an affair of this kind has broken out at
Innsbriick, Austria, where listeners have
decided to sit on their cheque books
until the local station puts out a bigger
and better wattage. (I really think the
B.B.C. should take a note of this.)

The other kind of listeners’ strikea
originated in America about two years
ago, when a whole street in one of the
““hick ” towns of the West objected to
certain broadcast items and refused to
listen, This may sound rather baboon-
like, but as there are no licence fees,
how otherwise can they protest in
America?
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“The Wireless World "’ Supplies a ree Service of Technical Information.

be strictly enforced,

in the

The Service is subject to the rules of the Depariment, which are printed below;
A selection of queries of general

these must

inferest is deall with below, in some cases at greater lenglh than would be possible in a letler.

Making Decoupling Resistances.

I wish to wmalke some de-coupling resiat-
ances of about 2,000 ohms,; will you
suggest a smtable gauge of awire for
thig purpose? A P P

A good deal depends on the current to
be carried by the resistance, but for
ordinary use in receivers we suggest
either No. 456 or No. 47 S W.G. Eureka
wire. These gauges have resistances,
respectively, of approximately 100 and

200 ohms per yard. The first-mentioned

is naturally rather easier to work and

carries a heavier current without over-

heating.
- nVoOo

Twin Transmitters.

If and when the proposed Regional scheme

of broadcasting comes 1nto being, 1 -

. take it that those of us who live in
the immediate vicinity of the twin sta-
tions will be forced to use FI.F. ampli-
fication in the interests of selectivity
—and will then have to throw away

" this amplification to qvoid overloud--

ing by local signals. Indeed, judging
by experience, some precaution meust
be taken to obviate overoading, even
of the first valve, when the set 18
accurately tuned—and it will be im-
possible to operate it in any other
condition, or the other * twin” sta-
tion will interfe're. I propose, there-
fore, to try a simiple ' pre-H.IF.”
volumme control as shown in the at-
tached diagram.; my idea is that, for
local reception, the H.¥F. valre :]r;(l
circuit shall be joined across two or
three turns of the aerial input coil,
while for long-distance work the gﬂd
connection will be restored to its
original position at the elertrical top
of the coil. Will you please comment
on my line of reasoning and say if you
consider this method of volume con-
trol to be sound? Of course, final and
critical regulution of szgvml strength
will be effected by a conventional post-
detection device. M. T. C.
Yonr arguments are sound enongh, but
it is not quite corvect to assume that H.F.
amplification will be essential to those
living near the proposed twin stations.

interest of readers themselves.
r——
()
H.F
—-—O TAP
L
-

Fig. 1.—Method whereby a small part of

the total signal voltage developed across

an input coil may be applied to the H.F,
valve grid.

TUnless distant reception is desired, it will
not be necessary to provide the means of
H.F. amplification and then to make no
use of it; where there is an ample re-
serve of mcommg s)gnal strength, the

necessary selectivity 1is attainable by the

use of tuned filters.

RULES.

(1.) Only one question (which must deal with
a stnyle specific point) can be answered. Letters
must be concisely worded and headed ** Infor-
muation Departmend.”

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

(3.) Destgns or circuit diagrums for complele
recetvers cannot be given; wunder present-day
conditions justice cannot be done lo questions
o/ this kind in the couwrse of a lctter.

(4.) Practical wiring plans cunnot be supplied
or considered.

(5.) Design: for componenis such as L.F.
chokes, powe: transformers, etc., cannot be
.supplwd

(6.) Queries arising from the construction or
operation of receivers must be confined to con-
structional sels described in ‘‘ The W ireless
World ” or to standard manufacturers’ receivers.

Readers desiring informution on wmaiters
beyond the scope of the Infornalion Depart-
ment are invited fo subinit suggestions regarding
subjects to be treated in fulure crticles or
wvaraqgraphs,

We think your plan has its advantages;
these wonld probably be most marked in
cases where a two-circuit aerial tuner is
used, and where it is often impossible to
arrangé for an extremely weak aerial
coupling—whichh would act as a volume
control in much the sanie way as the H.F.
putentiometer shown in your diagram (re-
produced in Fig. 1).

cooo
Cost of Upkeep.

In the published description of the * F’lat-
Duwellers’ A.C. Three” set it 18 su(/-
gested that a fuse carrying approxi-
mately one ampere should be inserted
in the maing feed lead. Is the total
current consumption of that order?
If so, I fear the set may be rather
expensive o i, G. L. R.

An improvised fuse that breaks down
when the current passed exceeds approxi-
mately one ampere was suggested solely
because it is not an easy matter to find a
protective cut-out to operate at an appre-
ciably lower current.  Actually, the set
consumes no more energy than the aver-
age electric lamp, and is, indeed, ex-
tremely economical in this respect.

ocooo

A Source of H.F. Loss.

The performance of my receiver (two H.F.
stages, anode bend detector, and one
registance-coupled L.F. stuge) has
fallen off considerably, and I om won-
dering whether this might be due to
the fact that the Lias cells have been
in wse for well over a year, and have
probably a high internal resistance, as
their wvoltage has dropped crmslder-
ably. E. W,

Under certain conditions, the use of
high-resistance bias cells for H.F. ampli-

fying valves, and more particularly for a

succeeding anode bend detector, has been

ptoved to be responsible for a consider-
able falling-off in efficiency. It is wise to
make a practice of changing the cells when
their voltage begins to drop rapidly, and
it would perhaps be well if we always

made a practice of shunting them with a

large condenser, preferably with mica

dielectric.

B 26
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TPHE wonderful new Brown
“Vee” Unit bas cereateid

the biggest Radio »ensation ot

recent years. Nothing like it

has been known betore. For

the first time has been pro-

duced a unit which cannot

chatter or distorl. Never be-  Chassis

fore has such pure, mellow & Cone

tone been heard—or such full, 15/-

rich volume Remember that Y 4

anyonecan assemble the “Vee™

Unit amd the Brown Chass’s

(with Cone) and have a com-

plete and better lond speaker

in 2 minntes. ¥ee and hear

it at your Wireless Lieuler’s,

dewful

RS "g]@uwnx
VEE UNIT

dous 5. G, Brown, Lid., Wetern dve, N. Acn, W3

@)9730

B 27  Advertisements for *° The Wireless World ' are only accepted from firms we believe to be thoroughlv reliable.
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“Price 21/-net.

WIRELESS

DIRECTION
FINDING

and DIRECTIONAL
RECEPTION

By R. KEEN, B.Eng. (Hons.).

Second Edition : Rcvised and Enlarged.

THIS volume deals with the principles
of the subject and the constructional
dctails of direction-finding installations,
and includes some information concerning
aircraft installation. It describes the
principles of Direction and Position
Finding in this country in such a way that
the subject may be grasped casily by
engineers tackling this ficld of wireless
work for the first time. Numerous
photographs and diagrams are included.

By post 21/9.

From leading booksellers or
divect from the Publishers:

ILIFFE & SONS LIMITED,
Derset House Tudor Street, London, E.C.4
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WIRELESS
VALVE

TRANSMITTERS

By W. James

THE DESIGN AND OPERATION
OF SMALL FOWER APPARATUS

This book dcals thoroughly with
the design and operation of valve
transmitters. Written by a recog-
nised authority who has had a
wide expericnce in the design and
construction of valve transmitting
scts, it is essentially a book for the

practical amatcur experimenter.
270 pages : 210 photographs and
diagrams.

Price 9/- net. By post 9/6.
From leading booksellers or divect from
the Publishers :

ILIFFE & SONS LTD,
Dorset House, Tudor Street,
LONDON, E.C.;.
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Wiréless
-~ World

Everyman

Four

32-PAGE BOOKLET

giving full Constructional Details of a

remarkably efficient ‘* Two-Control ”

Receiver, for Long or Short Waves.
By W. JAMES.

Many constructors have built the set and

have been delighted with its wonderful

quality and range.

The ‘“ Everyman Four ” is very sensitive

and has a high degree of selectivity.

The Receiver is easily built and very

simple in operation, as it cannot oscillate

if properly set up.

An additional long-wave attachment for

Daventry is described in the booklet.

Price 1/2 post free

From the offices of ** THE WIRELESS WORLD,"
Dorset House, Tudor Street, London, E.C.j,

i
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DICTIONARY
of WIRELESS

and issued in conjumction with
*“ THE WIRELESS WORLD.”

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

PRICE 2/- NET
By Post 2/2

From leading Booksetlers or-divect from the Publishers:

London, E.C.4.

Mentivt of '" The Wireless World.”' when writing to advertisers, will ensure prompt attention.

!zzz' 4' 4' 4' AZZZ' 4' 4' 4' Azz' 4' A' Azzz' 4' 4' AZZZZI
e e e e e R A A e

TECHNICAL TERMS

Compiled by S. O. PEARSON, B.Sc.,, AM.I.LEE.,

ILIFFE & SONS LTD., Dorset House, Tudor Street,

W.W.48
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
eolumus is :

12 words or less, 1/- and 1d. for every
alditional word.

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

SERIES DISCOUNTS arz allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the ubsence of fresh
instructions the entire ‘“copy ”’ is repeated from the
previous issue : 13 consecutive insertions 5% ; 206 con-
secutive, 10% ; 52 consecutive, 157%.

ADVERTISEMENTS for these columns are accepted up

to FIRST POST on THURSDAY MORNING (previous |

to date of issue) at the Head Offices of  The Wireless

World,” Dorset House, Tudor Street, London, E.C.4, or |

on WEDNESDAY MORNING at the Branch Offices
19, Hertford Street, Coventry ; Guildhall Buildings,
Nawgatlon Street, Bumlugham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow,CZ
Advertisements that arrive too late for a particnlar
issne will antomatically be inserted in the following issue
unless accompanied by jnstructions to the contrary. All
advertisements in this section must be strictly prepaid.

Postal Orders and Cheques sent in payment for adver-

tisementg should be made & Co._ payable to ILIFFE
& SONS Ltd..and crossed __ = —"— Notes being

untraceable if lost ip transit sould not b> sent as

pPROOU

|

1

{or the new Regional Scheme.
A highlyefficient instrument. 10°6 eac)

B, & J. WIRELESS CO.,
2 Athelstane Mews, N.4.

.\rchway '6)5

KUSHA and KUSHETTE
PICK-UP ARMS.

KUSHA 12/6 and 14/6.
ADOPTED AS STANDARD BY THE G.E.C.

Adaptable in angle and

! Weightorelivving
i Jength to ensure
nship.—"* Wireless World,"

roposi * Broadcaster.”
Fxcel the rest. Music Dealer!

KUSHETTE 5/6 Retail

remittances.

All letters relating to advertisements should quote the;

number which is printed at the end of each advertisement,
and the date of the issne in which it appeared.

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

NUMEBERED ADDRESSES.

FFor the convenience of private advertisers, letters may be
addressed to numbers at " ‘The Wircless World " Office,
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replics must be added
to the advertisement charze, which must include the
words Box ooo, c¢fo * The Wirel World.” Only the
number will appear in the advertisement. Al replies
should be addressed No. 000, cfo ' The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply lo Box No. advertisements are warmd against sending
remiltance through the post except in ngzslcred envelopes ;
sn all such cases the use of the Deposit System is recommuuhd
and the envelope skouldd be clearly marked I)z[msil
Departinent.'”

DeE~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect cafjety by availing themselves m our
Deposit System.  If the money be deposited with * The
Wircless World,"” both parties are advised of its receipt.

The time allowed for decisjon is three days, counting
from receipt of goods, after which period, if buyer |
decides not to retain gomls, they rnust be returned to
sender. If a sale is 2ffectu:l, buver instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to dvposxtox Carriage is paid by the buyer,
but in the cvent of no sale, and subject to there being no
different arrangement between bayer and scller, cach pays
carriage one way. ‘The scller takes the risk of luss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transarctions over £rc¢ and under £50, ihe fee is 2/6; over
£50, 5/-.  All deposit matters arve dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheyues and
munvy orders shoule’ be nude payable to Ililfe & Sous
Limited.,

THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATTUS.
A Secvice to our Readers.

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

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

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

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer to their enquiries are requested to regard the
silence 88 an indication that the goods advertised have
already been disposed of. Adverfisers often receive so
many enyuiries that it is quite impossible to reply to
each one by post.
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Instantly removable—lies
weight-relieving,  Correctly

)
1

f AGENTS WANTED,

R. H. GLASSCOE & Co., 71, Moorgate London,
| Tele E.C.2.

| Q@E WAVE TRAP

| the_Technical Commitice of the

“THERE IS A WHALE OF D[FFERENCE/

APPLEBY’S

THE ORIGINATORS OF RADIO
PART EXCHANGE

For Particulars see Miscellaneous Advertisements.

CHAPEL ST, LONDON, N W.1
OPEN TILL 7 P.M. SAT.1P.M.
MAKE YOUR WIRELESS CABINET |
THE OSBORN WAY.

. 221, Jagobean Wirzless Cabinet
with fall szoot snd 2 deors, pane.led l
eonds. o Jacge spice at thy
cumulators. 3 1t, high, l
nd 1 ft. 4ipa, leop. Open-

d top. To take a psvel |
or 8°. A wocden framo js

Phone:
Paddinato
U2 G Hines)

|
i

€15 o
2178

mmhumlwady bo Polluh,
in Oak

A semble-d and Pollshul in
Oak

L

= §

£
Call und see the aciual ariicle.

send poita je S, for Jlnstrated Catalogue.

CHAS. A. OSBORN,
The Regent Works Arlmglon Street, London, NM.1
l'zlr,,hom Clerkenaentt Open to 7.30 p m. S;tunlays. 4.30 pm
An' a1 21, ESSEX ROA Open until X gn

ISLINGI‘O‘{ R.1.
TV ‘Choue

vhenwll 3634 |

WONDERFUL @,
PURITY g p
>
MODEL A
A:semhlod,

With Olk Clhlne» E"-Z—O
extra.
Cuhme' 12-7 6 ex
Homa Constructor Parts £
BRITANNIA REPRCDUCERS Ltd
Furnival Road, SHEFFIELD,
s e
NN N

Advertisements for ** The Wireless World ** are only accepted from firins we

RECEIVERS FOR SALE.
JCOTT SESStONS and Co., Great Britain's Radia
Doctors.—Read advcertiscment under Miscellaneous,
264
‘;~VALVI‘. All-wnve Receiver, lalest type, powerful,
D

perfect; £4.—V, 'Taylor, 67. Studley Rd., Stock-
well, London. {0274
IRELESS is a Fascinating Subject, but makes

heavy demands upon the purses of jts devotees.
l'or ono who is determined to keep abrenst of the
times, Lhere are always new components Lo be bought,
and sets and loud-speakers o be superseded.
A'l‘ the Same Time, the wonld-be bayer is olten

deterred from buying becausc he knows that
thera will be still one wove piece of apparatus left on
his hands, Lo add to thusc already in Lhe junk Dbox.
“ZL Have Opportuni of Disposing of Semi Ohso-

lete Apparatus 1o (hose who are not fortunale
(1

ugh to be able to afford the latest type, and will
e such apparatus or components, providing Lhey
are in saleable condition, in part cxchange for any
new set, loud-speaker, or component reguived.
LL We Ask is that You should Scend Along a List
of Your Old Apparatus, togellier with your new
"(lnlremt-uls, or, better stil), send the apparatns to
us to inspect, when we will make you a fair offer.
Il- You Approve ol this You can Send yonr Remit-
(ance for the Balance, and we will forward the
apparatus required; if you have sent your old appara-
tus and yon do not approve of our offer, wc will
relnrn, carriage paid.
I1E Principal of this Firm, who has been a pro.
fessivnal  wireless engineer sinec 1910, and has
been manager for the Sterling Teleshone Co., radio
cxpert to the General Electric Co., and Chairman ol
ational Association
give advice to

of Radio Mamufactwrers, will will

5
illume who are desirous of purchasing apparalus; we
. are entirely

unbiased and will recommend the best
appara for your particular purpese; you save wmouey
b, having genuine expert advice.
DON"’I‘ Forget Wo Will Take Your Old Receiver
or Components in Part Exchange.
E Will Also Build Ani Sets  to Specification
(Marconi royalties payable), and install anywhere
in the Brilish Isles; rels modernised; send for esti-
mle,—8Scientific J)cvdopmcnh Cu., 51, Yishergate,
I'reston.  Tel.: 1364, ‘

W. SMURTHWAITE, AMLR.E., Specialist in
the Highest Grade Wireless Apparalus.—Why buy
a muass produetion article when you cun have a npecml
instrument made in my warks 10 meet your exacl
requirements?  Buying irom the actual manufacturer
you get inlinitely better value.
LONG Tist of Receivers does not convey much,
and probably would not inclwle the exwct in-
surnment you are looking for, therefore, I give a few
specimen sets only, and ask you to let me know your
m-nls, my unbiased advivce is at your service,
SCREENED (J[l(l »i A recciver to be proud of,
N since Lthere is nmhulg Lo compare with it at even
double the price, built to an ideal, absolutely irre-
| spective of with tlu- finest componeuls obtain.
able; comprises 2 8.G. 1l.F. stages covering long and
shurt. waves wilhout cnil changing. ccmpletely screened
in beautifully made aluminium s ning box. anade
rectilier, and an LF. amwplitier specially designed to
give Lhe best possible quality on an M.C, spcaker,
jack for pick.up, and volume control fitled, gives
enormous range and selectivity without delnment to
quality; prices from £25.
JCREENED Grid Four, A.C. model.—A similar set
L) to the above, but wilth one H.F. stage only, gives
immense  JL¥. amplification as the Cosmos AC/S
valve with an amplification factor of 1,200 is used,
the finest all mains set on the market; prices, com-
plete with valves, from £20.
LL A.C. Radio-gramcphones.—I have desizned &
number of unique combined instruments, and all
interested in high grade reproductinn are cordially in-
vitesl to cidl aml hear them; ecach iustroment is in-
dividually made, tested, und guaranteed; cabinet work
{0 your own chaoice,
DO Not Tuke Old Scts in Part F).l'hﬂllg!!-«'l‘hey
are practically unsaleable, and to do so mmg
means that new work must be charged at a hig
figure to vover the losses; all my new instrunients are
sohl at the lowest possible cash prices, consistent with
lirst cluss work and malerials.
R)‘ PAIRS and Reconstructions.—I  am  always
plmsml to quote (or work of Lhis kmd. amd gnar.
antee satislaction; many old type receivers cun
brought right up to date at a moderate cost.
ARCONIPHONE 61  Receiver,—6-valve  model,
with 3 8/G H.¥. stages, in perfect order, and
complete with valves; £27/10; a spevcial bargain,
GMTCILA KL Screened Dimic 'Three,—IFactory-mude
J~\ instrument, absolulely unseraiched, complete with
sel of selected vulves: £11/10.
W, SMURTHWAITE, AMIRE, l5e,
Gardens, Whallington, Surrey. Works , 24,
mont Rd. 'hone:  Wallington 1982 New
room : 104b, Seuth End, Croydon.

believe o be thoroughly reliable.

Onslow
Bel-
show-
[5768
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Receivers for Sale.—Contd.

5-VALVI': Portable, complete, new, perfect order;
£9/10.—Hrucey, Factory Sqy., Streathuam. (5682

OR Sale, Gambrell A.C., all mains, 3-valve, receiver,
complete with valves, 200v. to 230v.; tuken tur

debt; £15, barguin.—28. Cedars Rd., Morden. (5676
INIMONDS UBROS. for all the Best Modern
Receivers.

SI.\[M().\’DS BROS.—The New Empire receiver; £11.

IMMONDS BROS. for Recelvers, constructed to’
any published design.

SIM.\IO.\'DS BRROS. for the Kilo-Mag Four; £18.

IMMONDS BROS. for Best Muterinls and Guaran-
teed Worknmianship.

Sl)g\i(g.\‘l)s LBItOS. for the Bcreened Grid Regional; *

IMMONDS BROS.. for
and Tepairs.

SI;\IJIONDS BROS. for the Pentode Two; £7/2/6.

. |
I.\[t.\_ﬁ()NDS BROS. for Quotations Without Obliga.
- tions,
IMM().\'D-S BROS.—All above prices are for the set
as specified, in oak cabinet, exclusive of valves,
batteries, and royalties; prices with plensure for sets
to your own or any desigu.

SIMMO.\‘DS BROS. Shireland Rd., Smethwic‘kd
841

Modernisations, overhanls,

ROADSIDE Four Portable, complete; £12, or nenr
" offer.—~C. Mason, 23, Conderton Rd., Caumberwell,
8.E.5. {5748

SUPF.RHET_ Gecophone Portable, just returned rrom
> makers, in perfect condition; £25,—Bridger, 151,
High St., Slough. [5742

OR Sale, 5-valve transportable Gecophone, practi-
cally new, cost, with turntable, extra batteries
and headphones, £33, owner sailing for America; wiil
sacrifice and accept best offer; demonstration by tcle-
phone eppointment only.—Tel.: Shadbolt Muscum
340. (5755

IGRANIC Baby DTortable Amplifying Tquipment,

complete with microphone, batteries, loud-spcaker
and valves, only used one week during General Elee.
tion; cost £58, quick sale £25.—Thomas, Brooklands,
Pontyelin, Glam. [5754

R]-}AT) and MORRIS, Ltd.,

HE Mains Pioncers, who in 1925, equipped the

For Quality and Cheapness

'ISO DIALS

cannot be excelled.

Chargers and Eliminators.—Contd.

ANTALDGAM and Lionium for A.C. Rectifiers; make
up your own inexpensive chargers; bluc prinis

for ILT. and T.T., 1/- each; Lionium electroded fitted
with terminals 2-3 amps., and 5-8 amps.—Blackwell's
Mctallurgical Works, Lud., Liverpool. {4593

TR-ANSFORMERS and Chokes for Battery Elimina-
tors, and for all wireless purposes, receiving or
transmitting; enquiries invited.—Chester Bros.,
Dalston Lane, london, E.8.

244,
(4993

[

In Black or
Mottled
Mahogany.

“1so '’ Dials have
a definite grip.
They do not slip.

HAW & CO., Ltd. ||
20,Cheapside,Londoen,E.C.2

Sole Distributors for ‘ Iso’’ Products,
Cone Units, Transformers, Chokes, Con-
densers, Trickle Chargers, Eliminators, etc, a

i

hospitals with mains sets.
STILL Supreme in all Mains Work.

OW Tension A.C. Elminators Permanently Replac-
ing Tatterics; now only E£5/15,
IIFE Orviginul  Tlectrolytic Condeusers, as used iuv
above 2,000 m.t.; ouly 13/, including postage.
B,IO\'I,\’G Coil Speakers.

ALL Mains Power Units.

RE.-\D and MORRIS, Ltd.,, 31, Eastcastle 8% (facing
back of Warings), Oxiord 8t., W. (8745

BATTERIES.
ENTODE Users, write for details of new size self-
charging battery; 7d. per_ volt; illustrated cata-
Ingue giving data post free.~U. Taylor, 57, Studley
Rd., Stockwell, London. (0273

ET ILT. DReplacomcents.—Sacs

capped), highest grade, No. 1,
No. 2, 1/9 per doz.—See below.
ZINCS.—Best quality (wired), No. 1, 8d. per doz.;

No 2, @l per doz.: orders valued 5/- carriage
paid, otherwise 6«. for postage.—British Batterv (o.,
Clarendon Rd., Watford, [erts. (0258

ET 1L.T. Balteries.—Parts per dozen, jars, No. 1,

2, x 1% square, 1/3; No. 2, 1/6; zincs, No. 1,
10d.; No. 2. 11d.; sacs, No. 1, 1/2 dozen; No. 2,
1/9; terwminals, 8., 10d.; dozen cells (18 volts), com-
plete with bands and electrolyte, No. 1, 4/1; No. 2
5/-; post 9d.; high efficicncy, long life, sclf charging,
upkeep small; send 6d. for smmple unit; illustrated
booklet free, carriage free orders 10/-; write for free
list wircless bargains; trade supplied.—W. Taylor, 57,
Studley Itd., Stockwell, London. [0039

{capped or un-
10d. per doz.;

.D.E.8. Accumulator Hire and Maintenance Service
(5 mile radins).—98, Cherry Orchard Rd., Croy-
domn. (4062

BE'I"I‘ER. Acetir. lator  Charging.—We  guarantee

recise charging and maintenance hy expert per-
sonnel. The privs ate very economical and include
troubile-froe collection and elivery; also hire and part
hire service of Oilham batterics; official Oldham ser-
vice station.—~Aneloy Radio (assnciated with Ancloy
Products), 36, Hindmans id., East Dulwich, 8.1.22
Tel.: New Cros: 4074. 15554|

CHARGERS AND ELIMINATORS.

ANTALUM FElectrode Strips for H.T. Rectifiers.
suitable far A.C. mains eliminators; 2d. each, or

set of 8, 1/-.—1.7, Dalton St., West Norwnod, S.[E.27,
: 0308

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

Britain’s
Best ‘Bob’s worth’
The

“BOB BROWN"”
VALVE HQLDER

Here it is! Britain's best ‘bob's worth'!! ‘fhe new
TRIX "“BOB BROWN " Autianicroplsmic Valve Holder
malees its debut?! Moulded thronghout in genuine ‘Irixite
with positive top and bottomn stops, the movement is
ample but not excessive, Complete with terminals and
soldering tags, the TRIX * BOB BROWN™ represents
record value at the price. Buya “ BOB BROWN "' to-day.
Manujactured solely by :
Eric J. kever (TRIX) Ltd.,
8's, Clerkenweli Green, London, E.C.1.
‘Phone : Clerkemsvell 30147 3.

Price l - c2ch

| F

| Rd., Wimbledon, S,W.19. Tel.:

]’US’I‘ Out!—TLe ncw iuiproved model Uniflex H.T,
e A.C. eliminator kit; 30/-; giving inll output of
120 volts, 15 milliamps, free from hum results.
HFE New Kit Incindes Shielded Mains Transformer
with Tenninals, heavy choko, 3 liydra type con-
denser, tested 500 volts, D.C. Toewe vaewnn resistanes
awed elip. valve holder, pavel ready diill»d, and 3 sockets
fitted. all the components mounted on a polished baso
board, and neatly boxed with fali instrnctions and pic-
ture dingram, ready for sssembling in a few minutes;
sent anvywhere in the RBritish Isles, per parcel post,
e.0.d., 30/-, on the receipt of a posteard stating main3
voltage, and cyele.
]M[UI.LARU D.U.10 Valve, recommeunded, 15/- extm
{please state when ordering if wanlve to he sent);
every part guaranteed; satisfaction or mioney refunded.
HJ); New lodel is the Finest Vaine in Englang,
thousands now in use; lundreds of testimonials,

ULIL, Particnlars and Disgram Free; dealers write

- for terms.—Liverpool Tadio Supplies, Unifiex
Works, 64, Myrtle St., Liverpool. 15640
PECIAL Rargaine, cannot repeat, all npew.—Ecko

1.C., 60 and 120 teppings, 25/-; Climax D.C.,
10 tappings up to 200 volts, 30/~; Atlne A.C. model,
80 milliamps at 200 volts, 2 variable tappings, 0-150,

list price £12/10, my prico £8; al' uboyo rarriage
paid  and  gusranteed.—Tdouglas Briggr, AM.LR.E.
IAus(‘iu Iriars, Newport, Mon. 15721

ORTEXION "T'ransiormers, chokes, ete., wound to
any specification; write or ‘phone for quotation:
best, quality components only.—Vortexion, 72, Merton

Wimbledon 2814,
{0319

EI.EC’I‘.-\ Transformer Laminations and Bakelite

Babbins for Home Constructors.

NUMBER Four Size, 8/3 per gross, full length bob-

EN bins (core lin.x1l4in.) 1/3 each.

NU.\IBER Fifteen Size, 5/9 pcr gross, bobbins (core
Fhin.x 1%in.) 11d. each.

! NJUMBER. Twenty-five Size, 11/9 per gross, bobbins

-~ {eore 1Yin.x2in.) 2/6 cach; postage extra.
‘Vl‘, Manufacture Also Complete Mains Trans-
formers and Power Chokes for Every Wireless
Purpose.
ELIABLE Apparatus at Reasonable Prices; con-
sull us first, we specialisc in wireless power {rom
1the maing, and can save you oner.—Savage, 146,
Bishopsgate, London, E.C.2. 'Phonc: Bishopsgatle
6998, (5342

H]I.{PSO".\"S Safety High Tension Battery Elimi-
nators.
HILIPSON'S Safety Eliminators Give Consistent
Results,
TULIPSON'S Safety Kliminators are Guaranteed for
12 Months.
HILIPSON'S Bafety
Nays’ Approval.
HILIPSON'S Safely Eliminators are Housed in Art
Enamelled Metal Boxes, fitted with 12it. of flex
and a Bakeite plug, and are constructed from the
very best malerial throughout.
PIIILIPSON'S Safety Eliminalors are the Cheapest
1o Install, and the cheapest to run; prices:
Model A.C.5, £4/17/6; A.C.7, £3/17/6; complete
\vn}h full wave rectifiers; mmodel D.C.4, 37/6; D.C.5,
45/-.

TIHILIPSON'S Safely Eliminators are Described and
[lnstrated in our Booklet ** Radio Power.” Have

yorl had yonr copy 7—Wrile to-day to

PII]I..!PSON and Co.. Ltd., Radio Engineers, Astley
Bridge, Bnlton. ‘Phonc: 2038. 'Grams: Bafety

Ehminators are 8Sold on 7

Bolton. Est. over 50 years (0318
CABINETS.

RTCRAFT Radio Cabiuets are Britain's RBest

Value. [0310

ABINETS.—First clags goods at competitive prices;
send for lists.—Gilbert Cabinet Maker, Swn;xdnn.
9833

RTCRAFT Radio Cabinets are Best,
Value. [o311

TGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-
IGBY'S Cabinets, fitted with Radion or Resiston
c¢honite it required.
IGBY'S Cubinets.—Pedestal madel,
batlery compartment; from 56/- to
DIGBY'S Cabinets Made to Customers’ own Designs.

Britain's

with separate
£12.

IGBY'S Cabinets.—Write for new 16-page art
catalogue.—F, Digby, 9, The Oval, Kuckne_v[oRg.B,
1

E.2. 'P’hone: Bishopsgate 6458.
l A.II"F(}RAFT Radio Cabinets are Britain's Best
-« Value. fo313

Bao
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Cabinets.—Contd.

AY'S Cabinets, the grealest range of pedestal
cabinets in the kingdom; original creative de-
signs at prices 50% lower (han elsewhere;

quotations

for specials by return; delivery at short notice gutr-
anleed; moving coil, portable, bLaffle, v1gm,l|e radio- |
Brutno, electric  pick-ups, television, ete;  illustrated |
lsts Jree.-~I1. Kay, Wireless Cabinet Manufacturer. |
Mount Pleasant Rd., London, N.17. 'Phone: Wal-
thamstow 1626, (5362

FINI ST American Typcs. astonishing value, special
offer oak cabinels, hinged lid, baseboard, highly
polishied, tuke 12in, x6in. panel; mmplo. cuiriuge paid,
6/6; tride discounls for quantities,.—Mag-Radio, 112.
Warstone Lane, Birmingham. [2656]

RTCRAFT Radio Cabinels; Britain's hest value:
lewest  prices consistent with highest qu.nhl\
illustrated list free from aclual ma nuﬁu lurers. —
craft. Co,. 156, Cherry Orchand Rd., Croydon. 'thm
Croydon 1881, [oc4o

OUD.SPEAKER Cabinets, extraordinary offer, oak

cubinets, handsome f{ret front, highly polished, '
13in. syuare, 6in. deep, finished mnuldun,. take all
ordinury unils; sample, carringe paid. 6/6; trade dis ‘
counts for qlmnlmes —Mag-Radio, 112, Warstone Lane

Birmingham, 26606
AR TC R AFT Radio Cabinets are Britain's Besi !
Yaulue. (0309

COILS, TRANSFORMERS, ETC.

ORETCGN Listenzrs 4, set of (hree low wave cnils,

32 &; highwave, 32/6; bases, 1/6 evach.—Radio

graph.

S.G Multi Valve Portable Coii, 21/6: Europa port-

able coils, 21/- pair, »-Radiogranb

S.(. Negional Coils, 37/6 pair; Europa II1 coil-,
22/6 pair—Radiograpl.

LII/ Wive, 9/40. 1/6 per doz. yards; 27/42, 2,6
doz, yards. -Radiogroph.

RI-.I)IvLRI\ ‘S Deep Ribbed or Becol Tube, 5d. per
inch: slotted for winding, 1/6 extra.—Radio-

graph, Station Rul. corner, New Inns, Haundsworth.
Birminghanu |576¢ +
. PULSKFORD,~Coils, transiormers, multiple valv. ‘

portable, 21/6; l~.u|cpa punable, 21/- pair; 8.4,
regional, 37/6 paiv; Seleclive T'wo, 15/-; Hat dwellors
.C.3, 16/6; Kilomag 4, 60/- set modulated wave-
meter coils, 21/- pair.
S. PULSFORD.—Coils for the foreign listencrs; 4
i will be available shortly at 31/6 set modiwn
wave; 31/6 sct longz wave; bases 1/6 each.—8, Puls
ford, 135, Hockley Hill, Birmingham. {5770

600.()HM Decoupling  Resistances for  “* Wireless
World ** Circuits, hand made and tested in ,
our own workshops; 1/- each, post Iree.-Groves Bros..
St. Mary's Place, Shrewsbury, (5394

SIMM()NDS BRROS. -Berclil coils,

1\/ UGLLARD S.G.P. Master Three Berclif Dual Range
(Coils, specially designed, complete; 30/- pair.

KIIOMAG Four Coils, complete; 63/- set.

MUI.TIPLE Valve Portable IL.F. Transformer; 25/-.

FJ..\T Dwellers.~ A.C. Three double aerial coil; 17/..

SCII()OLS Demonstration Receiver, set of 4 coils;
76/6.

SCIH" "N
pair.
LI * Wireless World " Coils Supplied, mostly from '
stack, every coil guaranteed by the origina!
specialists and leaders: Everyman Four «coils, 33/.
pair; Kuropa Three, 33/-; New Empire set of 3, 21/-;
Broadcast coil, 8/6; Titan unit, 15/-; 600 ohm resist.
ances, 2/-.
IXRCLIF Standard Coilz for New All-Wave Four,‘
Standard Four, A.C. 'Three, Regional, Everymau
Four. ctc.; 77/9 set ol 4, with bases.
BLRCLIF Catalogue and Latest Coil List Post Free;
trade supplied all quautities,

SI.\L\I(L\DS BROS., Shircland Rd., Smelhwickt
4

ED Grid Regional Coils, as specified; 43;.'

42
].()()0 ohm. Deconpling Resistances for ' Wireless
. Warld ~ Circuits; 1/3 each, post free.—Groves
Biothers, St. Mary's Place, Shrewsbury. [5753

GRAMOPHONE PICK-UPS, ETC.
CR()SI.I-I\ Mevola Fick-up, complele wilh arm and

velume-control, used or demonslration set, per-
fect and approved make; rosl 87/8, sell 60/-.—Rusl:-

ton, £0, Humber Rd., Wolverhampton. [5761 I
LOUD-SPEAKERS.
OlI, Drive S8peakers, Goodmans; call any date
between 12.30 pan. and 1.30 p.n. during the
City luncheon hour, and hear any of our prmlmts
demonstrited., —(,ondmans. 27, Farringdon St., E[C
‘ 0091

F You are in JLondon Call and See Goodmans'
Coil Drive and Reed TTnits before purchasing else.
where. -Coodmans, 27, Farringdon St., E.C.4. [o0s0

B3I

HELLESEN

DRY BATTERIES

e
MILES PER
GALLON! |

In these days of groaning
taxation, one of the first ques~ |
tions you ask about a car is ‘
** How much per mile is it
going to cost me ? 7 And vou
find that it is not necessarily
the cheapest car that costs
least to run,

Apply the same rule .to your
H.T. Battery and you will find
the same result.

There arc many H.T'. Batteries
cheaper than the Hellesen in
first cost, but there is none
from which you get so many
milliampere-hours’service per
penny of cost

It pays you every time to get a

Hellesen, particularly if you
get a Treble Capacity, which

costs less than twice the price
of a Standard Capacity.

1929 Prices.

Standard (Jdpaclty.

“Wiray "’ g volt Gnd]h [t l)pe cire 2om
“Wirin* 60\01LH’1 Type. . 10:/6
“Wirup* 9g volt H.T. Type ...... ‘-
“'Wisol ™ xo3 volt HT. Type 20/-

Treble Cnpacitz.
“Kolin” 6o volt H.I. Type ...... 19 -
“ Kolup ™ 99 volt HL'T, Type ..32/68

Your Dealer Stocks them.

SUPREME
for 27 years.

MELLESEN m BATTERIES,

BHECTRICAL MEASURING  INSTR

POLYMET MICA ass PAPER CONDENSIRS,
HANDLAMPS. TORCHES, ETC,

A.ll. HUNT, LTD.,, CR2YDON, SURREY.

|

P B

d

1 EPOCII i3 Made for Quality;

Loud.speakers.—Contd,

POCH, the greatest scientific achievement of the

veuar
Frucu.
V]
| POCIL.—Marvellous new model moving coifl speaker.
EPOCH.—-Requires no accumulator! No msins! Neo
complications!
EI’OCII.
1 I’OCH. ~Does not require umptlecn valves; & cryull
and one valve or a portable will work i
EPUCH.—The only straight line speaker.

& POCI.—Straight line reproduction from 80 to
8,000 «ycles.
PO(‘[I,II—NO resonance! No background! Clear as
a bel

EPOC]I-Shnp, crisp attack. No drumming! No
hissing!t

EPO(JII.

EPUCII—A good soprano does not sound like a

coutralto, nor as if she had a ecld.

EPOLH.

POCII.—A flute sounds like a Bute but & viclin
4 doesn’t

F rocilt,

POCIT.~A piano does not come through like a
broken down banjo, nor like a harpsickord or
barrel organ.

E POCIL

I’OC11.=The oniy range of speakers that reproducrs
speech as well as musie with absolute aceuraey.

JPOCIL.-The speakers that have eliminated the
defects of ordinary moving coil speakers

EPUCII.—-Greatcst variety on the market to suit al'
requirements aud pockets.

J_]i‘UCll.-ZO wodels; price from 50/-
EI’O(II —Sce the new 9in, public eddrcns model.

JPOCII.—A happy model 66P.M. user asks us (o
state that an Epoch docs not make a bad ser
good, but it makes a guod sct perfect.

El'()(.ll.—'.l‘cslimoninls by cvery post,
Rroct
V]

JPOCH.-One of the grentest authorities in
country, after a comparative test with many

other well known makes, hus pronounced Epoch wus

infinlely superior to the best of the others.

L rocir.

EPO(I[ .~Ore ol the best known experts, whose name
is a household word, after most exhaustive com-
puative tests, has just bought one for his private use.

1‘ roci.

JPOCHS are In 1se in many Talkies, have beer

adopled by scientific institutions, and are the

gne!ernrl choice everywherc afler comparative tests.

the low price bein

only possible by quantity production and smaﬁ
profils.

El’()blr Speakers are very Massive, sturdy, foclproof,
aund made for everlasting wear,

this

POCIL.~But should a speaker meet with an acei-

dent you can insert your spare diaphragm in

3 minutes (no Llools whatever required), and the
speaker i3 perfect again,

QPOCII.—With other moving coi}l speakers it is
a complicated Iactory jub—perhaps to he sent
abroad.

JPOCIL —Desalers often push substitutes because of
bigger profits; insist upon getting Epoch.

]3 POCIL

EPOCI[ ~I1 your idealer will not take your order
the manufacturers will supply you direct.

1I'O(,IT —The only proper way to compare speakers
is on your own set with a quick switch over;
Epoch 66 welcormes such a comparison,

E}’OCH.—You can have any type Epoch, subject to
7 days' approval,

EPOCH Speakers are Fully Guaranteed.
POCII.—British throughout.

]?FUCH.
4

Iﬂ 1'OC1L.- Send for Booklet.

EPUCH.
POCH RADIO MANUFACTURING Co., Ltd., are

the manufacturers. City Office and 8ervice ‘Sta.

tion, 25, Laurence Pountney T.ane, E.C.4 (off Cannon
St.). ‘Phone: Mansion IHouse 4682. (6667

Advertisements for *° The Wireless World ** are only accepted {rom firims we believe to be thoroughly reliable.
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die
SECOND ANNOUNCEMENT SEASON 1929/30
CWW.S. Y TRANSFORMER. Price 39/6. .
Wonnd,  to 2 Wireless World © specification,  with
Secondary voltages adjusted as follows:-—
(a) zro-0-zro volts to carry 40 m.a. for plate Rec-
tifying Valve,
(b) 5 volts 16 amps.
Rectifying anvc.
(€) 4 volts 35uups. 1. Raw A.C. tor heater elements
of three mdm(tl\ heated eathode valves.
(d) 5'5 volts 1 amp. (centre-tapped) 1.T. Raw A.C. for
filament of ontput valve,
*“ C.A." CHOKE. PRICE 12/6. .
For use in the smoolhing circuit of the rectifying unit
incorporating *W.W.S.” Transformer.  Inductance of

approximately 35 hencies at maximum D.C.
svnn Resfstanee 3% ohms,

(centre-tapped) for filament

load ui

““RADIELLE”
Transformer
Type*“T.1 "
for H.T.
Power Unit
up te 50 m.a.
and supply
L.T.RawA.C.
4 volts
4 amps.

37/6

THE RADIELLE COMPANY LIMITED
18a Haverstock Hill, Chalk Farm, London, N.W.3
(facing Chalk Farm Tube statmu)

Telephone: Hampstead 193:

DOMINION SLOW MOTION DIAL.

Brownie are now producing 2,90) Dominion
Vernier Dials a day. That is why it is possinla
to offer this high-zrad> dial at the wonderful
price of 3/6.

The mechanism is a special non back lash
design with a reduction ratio which makes
fine tuninz easy without becoming tedious.
Finished in plain black or beautifully grained
mahogany Buiukelite,

Mention of

'E

|

i

|

Loud speakers.—Contd.

B AKER'S SELHURST RADIO.

A
K
E
R

SI-JI.IIUR.ST RADIO Moaving Coil Speakers are al
Proved efficiency and recognised as the best
obtainable.  Sold dirert from address below, or froimn
dealers in 10 countries. 14 days’ approval.

S

TR S

L
H
U
R
S

HE " Wireless World " Reader Prefers a Baker's
Ylectro Magnet, because the highly efficient unit
used is correctly designed, and by the nse of specidl

steel a high degree of magnetisation is ohtained result.
ing in louder signals without the nccessity of aul
claborate amplifier requiring high voltages. t

R
A
D
I

OUR Moving Coil Speakers are of the Highest Grude.
and appreciated everywhere, Radio enthusiasts
from all puarts have sent their unsolicited] and written
testilvony of the high efficiency and wmagnificent per-
forinauce achieved.
OVING Coii Speakors,
Selhurst  Radio,

=

44
§

manufactured by Bakorsl

are of proved eHiciency.

O\I Receipt of a Posteard, our new 36 page booklet
will be sent at once.

OLUME, vuzh natural reproduction of both speech
and musie, obtained from Baker's speakers.

I\ all Cases we arve Ilappy to Advise You on any
point concerning loud speaker reproduction.

EW Centreing Devices are Available which overcome
all difficulties of centreing.

(‘1 IVES Pleasure to all Music Lovers, Baker's moving
X coil speakers are being used for **’lalkies.” in
leading restaurants and hotels. by manulacturers uf
radio-gramophone receivers, and for all purposes where |
volujue and clarity of reproduction is essential.

CALL at our Works at Croydon and Examine all
Models; you will be convinced of their superiorily,
UR Maving Coil Spenkcrs. with floating diaphragmn,
weré the firsl made in this country,
DEAL fov use with the Megavex Three or the Mul-
lard 5.G. P Master Three, with nentode coil.

OW to High Notes are Reproduced with a tone
qualily of an enlively new order, amil with a rznyge
covering the entire musical scale  Direetly you heuar
a Baker's Moving Coil Speaker you are impressed by
the Lrililanee of reproduction and the natural tone.

LhTL\ in with a Baker's Moving (oil Bpeaker.

OI’IGI\AL Pioneers ol Movmg Coil Loud-speakers,
Bakers' Selhurst Radio.

Ual-.]) by "True Lovers of Music the World Over.

IFFERENT Instruments and Voices have delicate

tone differences which may Dbe called quality,
colour, or mnbre, and are caused by harmonies of
m«hn pitches which are added to the fundamental
uotes; Baker's moving coil sp;eakers are des.gm.d 10 re.
produce th different shades of tone, that is why
they arc preferred to all other makes.

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.

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.

and

ELFCO Moving Coils are recognised as the bext -3
obtainable.
PLR.\[A‘.\E.\’I‘ Magneto Speakers, made by Baker's, l
retain their magretism,
EVI "RY Model can be Supplied as a Complete
Speaker, ready to connect to receiver il desired.

ALL Baker's Moving Coil Speakers are manufactured

throughout at Croydon, and are British.

KI‘Y to Realistic Reproduction, Baker's moving coil
speakers.

EVI MY * Wireless World ” reader should procure a
copy of our new booklet.

RT‘.AD Our Free 36 Page Booklet To-day.

SE.\'D to Baker's Belhurst Rndio, 89, Selburst Rd.,

South Norwood, 8.F.25 (Tel.: Croydon 1618), or
call at onr Works (always open), 24, Cherry Orehard

he AMATEUR
HOTOGRAPHER

NEMATOGRAPH

“~The Journu! for Everybody with a Lamcr.~

Every Wednesday 3d.

ILIFFE & SONS LTD.,
Dorecet House, Tudor Street, London, B.C.4,

W.W.37a.
B

=l

e

| Rd., Fast Crovdon {15 minutes non-slop from Victoria
or Lomlon Rridge. [0231

" The Wircless World,” when writing to advertisers, will ensure prompt attention.

B32
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Loud.speakers.—Contd.

HY is the Webson B.8.7 Moving Coil Loud-speaker
used as u standard in the principal luboratorier
of the wireless trade?
1Y is the Wobson B.8.7 Moving Coil Lond-speaker
wsed by wunufacturers of high grade radio-granie-
phone setsy
BECAI.'SE the Webron B.5.7 {s designed and made
for the unse of musical critics to whom only the
finest possible reproduction is good cnowgh.
AVY you heard & Webson Moving Coil

Speaker?

If not, to do #o will ho a revelation.
BXD tor Particulars to Star Engineering, Didshury,
Mauchester. 'I’hone: lddsbury 1785, or, if iun
London, ask Alexander Black, tie WWireless Doctor,
2n. Wondville Grove, London, N.16 to gise you st
demonstration. [5631

PECTAL Burgains in Well Known RBalanced Armi-

ture Units.  shop  soiled only, Oimmond, 11°6; |

Triotron, 14/-; Blus Spot, 21/-; Whitley Boneham,

11/6.—Douglas Briggs, A.M.(I.R.E., Austin Friars, [New-]
57

port, Mon. 22
AMI’I.XQN A.R.19, recently overhauled; £1 10.—!
Martin, Woodrofte, Westington, Chipping Camp- |
den, Glos. - {5757
Ol“FEB,S Wanted for New Zampa Moving Coil L.S.
/ Unit, 200-250 volts, D.C,, list price £7.—A.
Lindsay, 105 Byres Rd., Partick, Glasgow. {6765
EL‘OCH.
EI‘()CH.
EI'OCH.

E I’OCH

E ’OCH.

by Deferred Puyments.

EPOCH.—Any responsible houscholder ean  obtain
any type WEpoch moving coil speaker by ensy
terins: no references, no interest.—Particulars from
Mr. Lascr<on, 110, Cannon §t.,, E.C.4. 5518

BSOLUTELY Unsolicited Appreciations Testify to
the Definite Superiority of Goodman’s Products? !

¥ the P.G.3 Donble Avlinf 4-pule Balanced Reed

" Unit (25/- type), W.B., Old ‘Prafford, Manchester,
writes:  You certainly merit congralulations on
placing l[le P.;.3. on the market. At the last Man. |
chester Exhibition it came under the notice of my
friends i:nd sell, and there was nothing at that Ex-
hibitien which cxcelled the P.G.3.

F.S.,‘ Lewisham, wriles: Upon test this is a very
_ fine unit. Althongh | have tried several, for
purity of topne and faithful reproduction over the
whole musical range, it is better than them all. 1
congratulate you upon the production of w unit which
marks a definite advance in the cfficiency of Lhe cone
speaker unit,

L.U.C.. Doucaster, writes: They are without equal,

GOOD.\IAN'S Cone Chassis Assemblies, the conc
'ﬁm:(l to whlch. are unique, by reason of Good.
man’s exclusive doping processes, can be fitted with
any cone unit in 2 minutes; new model, 12/6; en-
thusiastic: users write : — '

ALEL Plumstead, writes : "The conc chassis is work. |
mF splendidly. = It is quite capable of handling
the full wutput of my Everyman Four, and its response
},g ;{alnvx:‘t sngntals aa:]v purity of reproduction are far
N a nee of an, mg 1 g e
MO y g In cone speakers I have pre
\lV"‘er:’d(i\'er. writes : IE‘ m;\y interest you to
@ am using a Goodma 1's ch,
everyone marvels at the reprmlucl.i(un. A @I, ot
LLUSTRATED Lists Post Free from Goodman's, 27
Farringdon $t., London, E.C.3. [bOGé

INEST Suspension Leather, for fixing cones to
- moving coil or reed units, as supplied to prin.
cipal nm'k.ors; 2/. sq. ft., 1/6 10in, s \lare; scgments
up to 12in, cone 9d. for 4: all post free, cash with

order.—Dilley, 8, Ashb, ., Esses i
Tl y shby Rd., Essex 3d.,, N.l1. [SCelésa

DON()'P()NE, the best loud-speaker.

} AR All the Loud-speakers Advertised, then come
aml huy a

DO.\'O'I’()N E.

DE.\IO.\'STRATIONS Daily.

40 Furnival St., lolborn, E.C.4.

D()NO'I‘ONE. the best loud-speaker.
(5669
OUR Old Loud-tpeaker Taken in I'art Iayment
for the Latest Type; see our advert. under column

Loud:speakers.—Contd.

B.S.A. Kone, £6 wmodel, perfeet order, unsoiled; £4,
n or near, demonstrated evenings.—.U., 9, Cromarlie
lid., N.19. 15760
| J{'OR Sale, Amplion Liou, mahogany, new; cost 10

guineas, will wcrept £7; a perfect speaker.—'I’hone
Mr. Bradley, Metropolitan 8803, [5739

VALVES.

TRARGAIN.—Marconi valves, practically new, chang-

ing Lo mains valves; D K1, 610, 6/-; D.E.L. 610.
6/-; H.L. 610. 6’-; P. 625. 8,/-; P.G.3. Goodmans
unit, 17/6.—~Withers. Oak Avenue, Romiley, Clllfgs’iGG

COMPONENTS ETC., FOR SALE.

e L

‘8.
NAMF,D Inseparably with Radio Part FExchange,
wherever the knglish language is spoken.

|
THI;‘RE arve thosc whosc esthelic tasles revolt when

onfronted by cheap production, whose‘mentalily
allows of no pretence, to whom rash promises are a
| vulgarity and colourful offers a bore: who Teguire
£1 worth of value for every £1 expenditure, and
kuow full well that no living being can give them
more.

O Them, in the radio field, Appleby's appeal; in
part exchange exists the most economical method
of purchase.
RIEFLY, here is Appleby’s service—simple,
straightforward, falr; a not too dull bmc_hura.
niore fully deseriptive, will be sent to you immediately
upon request.

“715 Supply Practically all the Leading Lines of
Itadio Apparatus at current list prices, and make
no carriage charges except on accu_mulntors and bat-
teries and exceplionally bulky articles.

F You Wish, we will take in part exchange any

brunded receiver, component or loud-speaker, for
which you have no further use, providing such is
reasonably moudern and in workable condition.

O Make Fair Offers, we must see the material;
on receipt of a parcel, which must contain &

list of contents and name ol sender, we will send our
offer, which is as an aliowance from an order for
new requirements tolalling not less than twice the
allowance—but it is fair. In the unlikely cvent of
no agveement being reached, we will return your
material carriage paid. We cannot executo part ex.
change orders of less than 10/- nett cash value, that
is. after part exchange allowance has been deducted,

CURSORY Analysis into points of economical
£ relation and psychological cliect, of these terms
of part exchange pruves iuteresting.

OINT One.—The terms have existed since the in-
auguration of radio part exchange several years
ago. Their suitability may be gauged by the fact
that we have served thirty-mine wore parl exchange
customers, in the half year ending .June 29th, 1929,

MODEL OLD PRICE

C.
C.
C.
C.

These substantial reductions
are made possible only by
reason of the greatly im-
proved production facilities,
made available in the newand
extensive Celestion factory.

Obtainable from any high-

than in the whoie of the year 1928. That 87%
customers have repeated their first transaction, and
46% customers have put through five or more tran-
cactions.

OINT Two.—We must see the material. Making

offers for material we have not seen proves in-
adequale, indefinite and misleading. It helps no
one and progresses nowherc. Upon reflection, this is
obvious, as the value of an article greatly depends
on its condition and production age. The likelihood
of receiving an inadequate offer for material sent to
ws can be determined by the fact that our rejected
offers are, and always have been, below 1

OINT Threce.—Twice the allowance. This stipula-

tion ensures yon a fair offer always, 'I'be more
we offer you, the more you ultimately spend with us,
Therefore, in our own interest, as much as yours,
we offer the maximuin market value.

‘th do not require you to purchase to the value
of twice the allowance immediately, If you re-
quire a lesser value half the cost is payable in cash
and the balance of credit due will await use at your
convenicnce. Virtually, the system is a radio bank,
Materinl may be dcposited against a credit note, and
no purchase made for several months. Ifor those whose
affairs take them periodically abroad this is par-

NEW PRICE

£3150
£5126
£1100
£2000

10 £5100

12 £7 50
14 £13 100

24 £24 00

class Radio Dealer.
Write for free Booklet to:

Receivers for Sule.—Scientifie Develop nent Co., 51, CELESTION, LTD,, Dept. C, ticularly useful.
Fislergate, Preston. (o227 KINGSTON- ON - THAMES. PO]NT Four.—Appleby's part exchange service is
ILK ¢ : . | conducted in premnises separate for the purpose,
S §\ Guuze, f}nest auality, gold or rilver; 1/3 rq. employing Brilish labour of proved integrity, British
D ft, .pl)h! f_ne.—!)nuglus Briggs, A.M.LR.E., Aus- capital and British behaviour. it is the original
tin ¥iars, Newport, Mon. [5723 part exchange service—and a known quantity.
ARCONII'HONE Moving Coil, in maliogany cabinet, ‘ APPLEBY'S, specialists in distribution by mail and
new, cost £11/11 IPerranti 14 amp.  trickle the originators of radio part exchange. Number
chargar, 200-250 mains, for ghove; R... straight line Forty-four in Chapel 8t., Marylebone, Lomdan, N.W,1
transtormer; £10 lot; wonld sell sepmiately.—Crawley, (station opposite, F.dzware Rd.. Mectropolitan Rail-
41, Hattield Ril.. Watvord. (5751 | way). Tel.: 1'nddington 8828 (3 lines). (0316

A5 Advcrtisements for '' The Wireless World

are only accepled from firins we believe to be thoroughly reliable.
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SEL{ECTIVIT Y UNIT

PATENT PENDING)

The CM 1

By using the Ready Radio Selectivity
Unit you can give the * cold shoulder *°
to all unwanted stations. If employs a
new principle which incorporates a
variable capacity between astatic coils
and an H.F. by-pass, on account of
which it is immeasurably superior to
all forms of apparatus which have
endeavoured to overcome the inter-
ference problem.

PRICE 20/

READY RADIO,
159, Borough High Street,

London Bridge, S.E.1.
Telephone : Hop 5555.

V REPAIRS Y

Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched withia
48 HOURS——TWELVE MONTHS' GUARANTEE
with each repair. 4@/= Post Free.

Terms (o Trade.

TRANSFORMER REPAIR CO.,
Dept. W,
kzu. High 3treet, Colliers Wood, London, S.W.IB.A

Componenis, Etc., for Sale.—Contd. T

ELLING-LLEE Panel Fittings are decsigned to give
an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd., Queenswayv |
Works, Pounders End, Middlesex. [o018 ’

IYOUR 0ld Components Taken in Part Payment
for Latest Type; see)our advert, im column
Receivers for Sale.—Scientific Development Co., 51.
Fishergate, Preston. (0228

6 0 O Ohms Decoupling Resistances; see adverl.
under Coile. — smvu Brothers {(Manufac
turers). [5719

OLD Stock, components, sets, chargers, etc., photo-
graphic 500(15 to clear.—Box 2446, c/o The
Wireless World. [5726

| OT Wire Ammeters, 0-1 amp., 4/-; 0-05 an"
t 3/-; 3-range instruments in oak case, 5in. scale.
0.5 milliamp and 0-12-240 volts, 200 ohms per volt, |
45/.; instrument repairs and alterations of every
description; any ilem 7 days' approval against cash.
--'The Victa Electrical Cn., 47, High St., Batlcrseu.l
' S.W.11. Eslublished 1910. [5180

| ETERS. Meters.—Milliamp., and ampmeters, rc-|
calibrated and shunts provided, voltweters fitted |

with resistances for higher ranges, send meters for

?st.imutes.—Chester Bros., 244, Dalston Laune, LuEaE,(l;’an.l
.8, 240

ICOPPER Screening Boxes for Kilo-Mag Four, 27°6
) each, cash with order; also copper screening [
boxes of all sizes made to order. prices on application.
Rigby and Woolfenden, Sheet Metal Workers, Roch-

You want en “ELECTRADIX”

Radio Tester to get exact resg!t_s.
The ' 7
DIX-ONEMETER

is the Highest Grade possible.
Used in Admiralty, L.C.C..
G.P.0., and the 'Varsities.

Price: *"DIX-ONEMETER,”
in case, reading 40 microamps.
per div,, with 5 Multipliers,

£4 10s. (A

A WONDERFUL STOCK OF RADIO AND
SCIENTIFIC APPARATUS.

Send us your inquiries for Moving Coil Speakers,
Mains Sets. Chokes, Gr tors, Micror .
Recorders, Relays, Special Apparates for Trans-
mission and Testing. ynamos and Motors, all sizes.
Bridges, Gelvos, Switch and Control Gear of every
description in stock.

Now ready, New Edition of 72 page Illustrated
Catalogue, 4d.

Send Stamped Addressed Envelope for August
ale List

218, Upper Thames Streét, London, E.C.4.
Telephone City 0‘9'.

dale, [5455
(TENTIAL Dividers, 10,000, 15,000, 20,000,

. 25.000, and 30,000 ohms, 5 varizble tappings;
2/- cach.—--Below,
OTENTIAL Dividers, heavy duty, wire wound,
I 15,G00 ohms, 7 tappings; 6/6.—Below.
ONDENSERS, 2 mid., 2/6; 4 mid., 4/6; guaran-
teed; tested 500 volts.—Below.
1HIOKES (L.F.).—Choke cnils, cxcellent for smooth-
ing, up (o 20 milliamps. 2/-; specinl heavy duty
chokes tor 100 to 200 milliateps at 8/6 uud 18/- re-
spectively; wany article on _approval against ecash.—
Huggins, Radio Engineer, Clacton-on-Seu, (5080

N XPERIMENTER Offera the Yollowing New Com-
pone 2 I1.S8,5A, lutest type, matched valves,

cost 25/« ench, sell 16/ eaeh; 1 A.1.5C Ferranti trans.
’t‘ormer, cost 38/, sell 22/6; other components slightly
uwsed, at one quarter Jist prices. colprise: wave traps,
ammeters, witlinmnieters, condensers, valves, resistors,
vulnme controls, wicrophones, all the very best makes;
write list.—I. Balmoral Werruce, Guteshead. [5749

’ \.\Y. Linnen Speaker, Precision joh, 15/-; 8.M. dials,
£ 2 Brownie, 5i-; 2 Lotux, 7/-; 3 Rrowuic vulve
|h Mlers, 2/6, all new; 2 Ormond condensers, 0.0003,
b vanes, 12/6 pair, eost 25/-; Climax H.¥. cloke,
4 .; 2 Lotu: coil nhoiders, 3/6 earh; 2 «thers, 2-way,
2/6, 3-way, 3/6; llecca portable gramophoue, 10 records,
|35/-; exchunge for H.T. aceumulator, 120 voltx.~1jox
|2477, vlo Tne Wireless 1World. [5737

O Sale, L.T. and H.T. charger, 120 vait and 6 volt

THE LEADING MANUFACTURER3Y
OF MOVING COIL LOUDSPEAKER3

Ofices: 89, SELEURST ROAD, S, NORWOOD, §.E.35,
Borks: (Always Open) 42, Cherry Orchard Road, E. Croydon,

NQUERS

>

SAVE YOUR ACCUMULATORS

Double the life of your cells!  Avoii beiug let

3 3 down by a run-out accumulator. Singuors tell

you the exact state of your battery and wara you

when it needs recharging, Just drop them in and
ieave them to it,

1/- per carton from most dealers or 1/3 pos freo

from actual makers.
FIDDIAY BAWTREE & CO., Oakhill R1., Sntton

sccumnlutors, in excellent condition, cost £9, sell

| £3/10; valves, 5625, 1'.M.256, each 7/6:
I'"M.6D, P.M.6X. 1).EH.610, each 4.-: 2 Ttility slow
and guick motion dials, 0.0005 and 0.00035, vuriable
]mm«lcnsers. Climax trioenlar and TLewcos H.¥. choles;
all 3/6 each,—Box 2528, /o The Wireless World, [5743

ADA 5-valve, inlaid mahegany cabinet, built-in
loud-speaker, fretted [ront, shelf for batteries,

all  enclosed, 30/-: full size Joud-spcaker (horn),
Falizon-Bell or Heart unit, 16/-—Box 2530, c/o The
Hireless 18 orld. [5759

HIGIILV Sensitive Microphones for Transmilting

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

" Amatcur Wireless "’

24" Cabinets for same. Bluespot, Triotron
W.B. Units. Factors and Trade enquiries only,
Manufacturers, PERSEUS RADIO MFG. CO.
W.W. BURTON-ON-TRENT.

Speech and Music over a Distance, through loud.

speaker or headphones, splendid instruments for mak-
ing detectaphone, deaf aid, loud-speaking telephone,
announcements through loud-speaker, amplifier for
crystal or valve set, experimcents.~Below.

SCl'ER Microphones, as used in the construction of
| the fog compass described in ** The Times® of
July 16, a vast improvement over all other types and
out-of-date Government surplus, more scnsitive than
the human ear, each instrument fitted with a 3ft.
silk flexible connecting cord, 6/6; microphone trans-
former for sume, 2/-; emall 10 ohms earpiece for use
};ili'l Super microphone instead of transformer, 6/..—
elow,

TRY THEM.
Send for I'olar Cataloque (W)
WINGROVE & ROGERS LTD.,
188-188, STRAND, LOKDON, W.C.2.

INPROVE SELECTIVITY.

FULL Directions for TUsing Above Inslruments for
many purposes. and disgrams of connections free;

all goods guaranteed, and despatrhed by return post; |

free expert adviqc on all matters microphonic.—
Fredk. Adolph., Microphone Manufacturer, 27, Ilitzroy |
St., London, W.1. ‘'Phone: Muscum 8329, 5767 |

MISCELLANEOUS.

FASY Payments.—We supply, by ensy payments,
4 components, accessories and sets, any make; 10%
down, balance spread over 10 months.—Send list of
requirements to Yondon Radio Supply Co., 11, Oat
Lane, London E.C.2. (o097

“Build your own Dry Batteries.”

A New Wireless Hobby.

We supply super capacity Dry Cells and a0l parts for bujlding
your own dry battery at home,

This is the best and cheapest form of H.T. yet offered.
Super Capacity Celle. each 13 volts 22 milliamps, 3/8 per doz,
Send 11d. stainp for Booklet, * How to Bulld a Dry Battery
at Home,” to—

THE LEYTOKN BATTERY CO., 305, Church Rd., Leyton, E.10,

Mention of ** The Wireless World,” when writing to aduvertisers, will ensure prompt attention. . AR
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Miscellaneous—Contd. Wanted. —Contd.

COTT SESSIONS and Co.,, Great Britain’s radlo o NODE Conrverter 12 volt input, 3C0 volt 50 mi‘lli-
doctors, ulﬁc;:llly ;:ppl'ovcll as  wireless rcpailicrs A unp uut.put.—l'uttlcdnwu, Chiddingford, bur[rg’sl.“
i i ircat  Brital { Wire

Z![)‘)el?u';ﬁ;;dmolfl&";ég (().fl é:x:r‘; tyr'):)hu;:ﬂm“i;léd. rexl';uiel!tf ERRANTIL 25-1 Output Transformer, heavy duly
modernised; send set for immediale quolation. 1i9 gr:’lﬁ' r{ugﬁxd ra‘sll:l.‘tl;lcete}»otentlometer-“a[);:;(é%
. horitsd iy o] ¢S .

JCOT'? SESSIONS and Co.—New sets constructed T J‘ . ; N

with your components or parts supplied by us; [ JEKCOPHONE, Slow Motion 0.0005, lgranic micro
guirantleed finest workmanship; we specialise in ™ The A 0.C0005.—Kilbira, 30, Newton St., Benshun,
Wireless  World " circuits, high grade radio-gramo- Geteshead. 15760
phone apparatus, ete,; let it mean something to you
that we have satisfied customers  throughout ‘the AGENCIES.
British Isles! London service; expericnced engineers

sent to all parts; portable scts demonstrated.—Tel. :
Tudor 5326. Ila.lfiwick Parade. Muswell IIill, London,
N.10. (0262
ETERS. Meters,.—Milliamp. and ampmeters, re.
ealibruted and shunts provided, voltmeters fitted
with resistances for higher ranges, send meters for
eslimates.—Chester Bros.,, 244, Dalston Laue, London,
K.8. [5290
IF Your Set is not just as it ought to be, send for
Allan Martin, the radio doctor; moderate charges
with satisfaction; sets rebuilt and modernised if (le-
sired; Greatler London only.—82, Finchley Park, [N.lz.
4959

E.\‘GL‘{EERS.—Do you realise that at the last exami-
nation 86% of our candidates passed at Lhe first
attempt. We alonc guarantee No Pass, No Fee. Why
should you remain 1n the ranks? lavestigale our ser-
vice. Our handbook ** Fugincering Opportunilies,” con-
tains brilliant articles by Professor A, M. Low, shows
how to pass AM.I.C.E, AM.[Mech.lt, AN, LLEIN,
AMLAE, C & G, (}.l'.()., Matrie,, cle., exams.,
and outlines courses in all branches of Civil, Mechani-
cal, Electrical, Wireless and Motor Enginecring. Send
for ires copy to-day (state subject or examination).—

British Institule of Enginecring Techinology, 87, Shake-
speare llouse, 29.31, Oxford St., London, W.1. [5465
LEXANDER BLACK, the Wircless Doctor, is out

of town until August 15th; all letters will be
forwarded and attended to.—2a, Wuodvillc Grove, N.16.

(o277

OUR Old Apparatus Taken in Part Payment
for Latest Type; see our advert. in column
Receivers [or Sale—Scientific Development Cou., 51,
Fishergate, ’reston. (0223

Bl;\(iNlﬂ'l‘O-L[T]G for Sule, munused, complete with
rear light: also collevtor dust cover, to fit L
wagneto, suitable for headlight also; 19/6; c.o.d..—Box
2469, clo The Wireless World. (5736

PATENTS.

HE 7Proprietor of British
Octaber 9, 1925, reluting to DIinproveents in Wire-

less Anteuns, is desirons of entering intu arrungemeuts
by way of a licenso or otherwive on reasonahle terius
for the purpose of exploiting the ahove patent and
ensuring its practical working in Great Rritain.—All
engniries to be addressed to Mr. B, Singer, Woulworth
Building, New York City, N.Y,, S.A. (5744

PATENT AGENTS.

ATENTS and Trad
Gec_and Co. (H.

e Marks, British and foreign.—
T, P. Gee. Member R.8.G.B.
and ANM.IRE), 51-52, Chaucery Lane, London,
W (5,2. 'PPhone: Holborn 1525, (0001

ING'S PATEXNT AGENCY, Ltd, 146a, Queen Vie-

toria St., 1.C.4.—I'ree advice and handbook on
patenting inventions and registeriug trade marks by
registered agent with 43 yenrs’ experience. (0002

REPAIKS.

‘

SC()T'I‘ SESSIONS and Co. Great Britain's radio
doctors; read adverliscinent under Miscellaneons

column.

WELVE Months' Guarantee Accompanics AN Our
Repairs: any make of L.F. transformer, head.
phones, or loud-speaker repaired and despatched within
48 hours; 4. post Iree; dou't discard if burnt out;
terms to trade.—Transfortner Repair Co. (Dept. W.).

214, High St., Colliers Wood, S, W.19, foo11
INGSTON-ON-THAM ES.—Loud-speakers, hones,
rransformers, repaired; 4/- post {free—Minter,
156, Cambridge Rd. 'I’hone: Kingston 4665. {4822

R]“,PAIRS Retnrned Post Free, and to ensure satis-
favtion send remiittance after approval of sumwe—
Leeds Wireless Repair Service.
OUDSPEAKERS, headphones,
sistunco and remugoetised, 3/.; transformers re-
wound, 4/-; Blue Spots, Tiiotrons, and 4-pole units,
4/6: work guarunteed,—T.eeds Wireless Repair Service,
5. Boston I'lace, Green Rd., Leeds. (5666
UARANTEED Repairs hy Fxperts.—Loudsspeakers,
Ecadphones, cone units, pick-ups, any make ov
type, rewonnd, remagnetised and adjusted; post free
4f-; T.I". transformers and chokes rewound f{rom 4
ost free.—Howcell, 42 Fotheringham Rd., EnSeld,

Jiddlesex. {5763
‘VA.\’TED, gears for Fultograph picture receiver, or

tull dimensions for imking rame.—Juckson, Xern
llonse, Blake Huall d., E.11 [5621

YOUNG Gentleman, keen, requires at once ahle
tutor to assist him in acquiring a good generul
knowledge of radio; can give ¥riday evening, most of
week-ends, and one honr daiiy; fee wust be reasonahe:
go snywhere suit tutor not for fiom town.—Box 2500,
o/o The 1Wircless World. [5741

A7

rewonund to any re-

WANTED.

M-L Rotary Transtormer Type “E" and
smoothing circuit.

M -L Rotary Trans-
formers provide the
only means of obtaining
a higher wvoltage than
that of the Mains, when
only D.C Mains are
available. They can cven
be used to step up the
voltage of a low tension
accumulator, and are

Patenut No, 251521, dated l

ol

thus ecspecially suitable
for Portable Public
Address Apparatus.

As supplied to all the
Leading  Gramophone-
Radio Apparatus Manu-
facturers throughout the
world.

See “WIRELESS
WORLD "  Laboratory
Report of July 3rd, 1929.

Send for particulars of
M-L Anode Converters,
Rotary Transformers, and
Motor Gencrator Sets,

M-L MAGNETO SYND. Ltd,,
Radio Dept., COVENTRY.
‘Phone: 5001,

AGE.\’TS Wanted. spnre time, wireless experience, to
dentonstrate und sell the world’s best and cheapest
3-valve set.—Mug-Rudio, 112, Wurstone Lane, Birming-
hum. {2687

EXCHANGE.

YOUR Old - Apparatus Taken in Part Payment
for Latest ype; see our advert. in column
Rercivers Jor Sale. - Scientific . Development Co., 51,
Fishergade, Preston. [0250

[ NCHANGI Headphones, R.C.C. unit, rheostats coils,
votulensers, ete., for uccumulator, folding triped,

or anything useful.—J. Race, 2, Nortou 5t., Silsdewn,
Keighley, [5747
XCHANGE Knitting Machine, cost £10, for port-
able wireless.—Baker. 128, Church Rd., Batter-

sva, S.W.11, 15756
WO D.EP.215 and R.JI. Varley Push-Pull Output
{or pentode and transformer; cash adjustment or
sell-—Offers to G. A. Thearle, Freshwater, Isle ol
Wight. (5752

SITUATIONS VACANT.

IRFLESS  Operating  Appoinlinents  Assured;
short qualifying coursc. cuy, evening; lees pay-
able alter appointment for boarding students; Morse
classes,.—Manager, Wireless School, 21, Manor Gardeuns,
Lomdon, N.7.  Archway 3694, 5368

CHANNET, ISLANDS. =Thoronghly efivient mun re-
quired, expert in all nains receivers, amplifiers,
und conxtruclion of setx; congenial position oftered;
fare paid.—Box 2520, ¢/o The Wireless World. |5746

IVIL SERVICE COMMISSION,—Fortheeming
Examination : —Male Assistant  Superintendent of
Trate  (Clasx IT) in the Tondon "Pelephous  Service
and  Male istont ‘Trafic Supetintendent in ths I'ro-
i =, (teneval %ot OtHee (18.23, with eoxtension for
» in ILM Toreex). Regulations and  particilars,
together with tho torms on which applications must
be made, will be sent in response to requests (prefer-
ably by posreard) addressed to the Secretary, Civil Ser-
vice Commisrcion, Hurlington Gardens, TLondon, W.1.
The ltest date tor the receipt of appliration forms is
August 29th, [5449

SITUATIONS WANTED.

OUNG Man, 21, wireless officer large liner, desires
position ashore, wireless, any capacity, permanent,
gool praspects: sound technical and practical odern
experience.—-Box 230Q, clo The Wireless World.  [5623
DVERTISER with Iirst Class Technical Know-
ledge and PPractical Ability, wants part time work

or out-work, anytbing undertaken, wireless repairs n
speciality.—Box 2529, c/o The Wircless World. {5758

BOOKS,

INSTRUCTION, ETC.

S’l'El’ by Step Wireless. o complete course ol the
theory of clectricity in relation to the practical
design of wireless apparatus. eliminators, circuits, ete,,
with extracts from a designer's nntebook, giving up-to.
date practical application; issued weekly, send 1/- p.o,
for first 4 weeks.—Clifford Pressland, AM.LEE., Eng,,
Duept. W, W., lHamptlon on’Thaines. [0185
EYT HP. Batierics are now a proved SUCeess;
write for new illustrated booklet, giving cost
and method of building and maintaining free; men-.
tion paper.—Taylor, 57, Studley Rd., Stockwell, Lon.
don, (o077
FRE on Patents.—-T, A. A.,
2 Gray's Ilnn Rd., Leidon, W.C.1.
(4127

E.~Inventor's Guide
53 (W)

PORTABLE
CABINETS.

measurements 177X 14}"X 9",
Beautifully covered in Rexine Leather-
clothin Antigue, Maroon, Black, Blue, cte,
Fitted Leather handle, 139 to clear.
Manufactorer giving up business,
Reudy to take away.

COME EARLY,

-y

/ Various other compenents at give-awav
P 3
i g i prices. Come aml sce!  List on request.
T Apply “C”’ (Hours 10a.m.~—7p.m.)
l \t ‘ISE 75, Gascony Avenue,
Il West Hampstead, N.W.6,

Advertisements for * The Wireless World ' are only accepled from firins we believe to be thoroughly reliable.
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Browaie Wirelsis o (G HL Lid " 15 Xeranic Electric Co, Ltd. . 7 Tulmere Mani Go. LIl N e
Burndept Wireless (1928), Lid. Lever, Eric J. (Trix), Ltd. . 12 wedtinghouss Brake and Saxby Signal Co.,
Burton, C. ¥. & H. ....... .. Leyton Battery Co, ....... 16 Ltd. .. s 4
Celestion, Lta, ................. ... 00 Marconiphone Co., Ltd. 7 Weston Electrical Inst, Co,, L 2
Clarke, 1., & Co. (Manchester), I.td, Cover i. McMichael, 1. Ltd. . 5 Whileley. Bonehamn & Co,, Ltd 4
Cole, Lid,, 5‘ K. .... 6  Metro-Vick Supplies 3 Wilkins' & Wright, Ltd. . 18
Cossor, A. C., Ltd. .. . 8  M.L Magneto Synd., Ltd. .. 17 Wingrove & Rogers, Ltd. 28
Dubilizy Condenser Co. (1925}, Ltd. ... Cover ii. Mullard Wireless Service Co., Ltd. .... Cover iv. Wright & Wesire, Ltd. .
—— eoa—
[ : i )
1 1 f k
if your local dealer is out of stock.
SMALL ANTI.CAPACITY PATTERN  UTILITY Switches offer you per-
—ideal for Portable Sets. fection—in design and finish, Don't
. . be persuaded to accept substitutes—
Entirely new design—very small UTILITY are absolutely the best
but possessing unique anti-capa- value, and if your local dealer is out
city qualities. Arranged for panel  of stock we can fill post orders
or baseboard mounting. promptly. UTILITY Dials and
Supplied z to 6-pole chan Condensers  will give you equal
- ¢ s
) pric}:; o 4-/ 6 satisfaction—all fully Guaranteed
¢e fO WILKINS AND WRIGHT LTD.,
1 . . . 9 . S
wr List. “Utility” Works, Holyhead Road, Birmingham.
- e — — m———

BYSELLING DIRECT TO THE2
PUBLIC we can sell at 2/3 each /3
post free with P.O. remittance, FEach

or C.0.D. charge extra. poit free,

ENTIRELY DIFFERENT PRINCIPLE
to any other Valve-holdepr—

World Patent The interenpted mesh suspension guarantees perfect anti-
INTERRUPTED icrophonicicatures. No Valve-holder cmploving springs,
ME rubber or such-like makeshifts is in the saméclass, The
SUSPENSION, ARTIC is the only one ofitskind, We guarantce perfect
No SPRINGS. No steadiness in all conditions of shock and vibraticn. It
RUBBER USED. costs /itile more, but it's worth a ot more,

00000000000000000000000000»0
RURHNEXEHEXIXEIXT X I XTI TN AXEANEXEXIXI XTI XTI TS CEXI XY S O‘OO:OQ:l

i 2 0% 6% 407 44° 44 K

o : £ ]

Yed *

oo % L) o

DS o2

: 0? &

o £

A.C. MAINS SUPPLY UNITS < oncl]\/[ ! B t &
o3 O\t ﬁl oo

Combined H.T. and LT. Units from £5 12 6 & olor | )ou! “\gJ A kX
Components for H.T., Units from £2 7 6 DS - 2. . ) .
Components for LT Units frors 63 18 0 ia The Leading British Yachting Journal Y
Complete H.T. and L.T. Units also o “THE YACHTING WORLD"” deals with .f.
available, oo yachts and boats of all types and tonnages, B

— GUARANTEED EFFICIENCY — o whether on the sea or inland waters. Every o<

Writc or *phone for Calalogyns. 3 aspect of yachting and motor boating is covered oo

i} TULSEMERE MANUFACTURING CO., ¥ o in an attractive and interesting manner. 3
Dalton §t., West Norwood, London, S.E.27 B o . D RN

i “Phone® Streathan 6731, : o Every F riday 6> =

: \W—E}» X ‘S' ILIFFE & SONSLtd., Dorset House, Tudor St., London, E.C.4 .E.
e oqeale LX) XTI LXTXE DIXDY ogealsele oqealeele e ele Qeede o e afeels L3

Mention of ** The Wireless World,” when writing to advertisers. will ensure prompt aileniion. A8
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SUPERIOR
POWER
TRANSFORMERS

and CHOKES

for WIRELESS
ALTERNATING CURRENT
TRAN3FORMERS FOR ALL
INPUT3 AND OUTPUTS, including:
6 Volts up to 7 amps.
9 Volts up to 7 amps.

12 Volts up to 7 amps.
14 Volts up to 7 amps.

20 Voits up to 7 amps3.
HEAVY DUTY 200 Volts up to 259 M,A.

SMOOTHING CHOKES 230 Volts up to 250 M.A.
s.',} henties 1]%% lg.A. Max. 7105% g’,i 250 Volts up to 250 M.A.

. A y
Price 3 5/ = Each

[ -
rice 35/ Each Also {rom 15/=
Also {rom 15/-

When enquiring please state voltage and
frequency of supply.

For higher voltage outpats, with Malti
Low Tension Windings. pricos on applica~
tion, stating esact outputs required.

Obtainable from your s ctailer or
from the makers.

William Bayliss Ltd.
Sheepcote Street,
BIRMINGHAM,

Makers also ot Brass and Copper Tubei
and Wire, Contractors to Brtish an!
Colonial Governments, Railways, etc.

THE MEETING PLACE
OF ALL THE
EXPERTS OF
THE WORLD

is the

GREAT GERMAN

WIRELESS
EXHIBITION
30th Aug.--8th Sept. 1929

Extended space—
enlarged contents.

g BERIIN

Information and printed matter to be obtained from
the * Ausstellungs-, Messe- und Fremdenverkehrsamt
der Stadt Berlin,” Konigin-Elisabeth-Strasse 22,
Berlin-Charlottenburg, Germany.

MAKE FULL USE
of the capacity
you pay for!

WL ] L0 WEAT
i .@‘f’jié Y
Al ' i 18

Why buy power
to wast€....?

EAKY, old-fashioned H.T. Accumulators are

) 8 continuous expense. Electrical leakage

c¢an sneak along their unbroken tops. They

may not hold their charge. Every time you

have them recharged (and they may need this

frequently) you will have to pay largely for
current which will waste away.

Oldham H.T. Accumulators seldom need re-
charging. Their cells are built separately.
Each one is separated from its neighbour by
an air-space. These air-spaces form an impos-
sible barrier to electrical leakage. Thus with
an Oldham H.T. Accumulator there is no waste.

Only Oldham H.T. Accumulators use air-spaced
cells. Write at once for free Booklet which
tells you all about them.

NOTE NEW PRICE.

OLDHAM 10 volt H.T.

UNIT, capacity 5500 m/a,
complete with flex and two
wander plugs.

now 679

OLNHAM & SON LTD., DENTON, MANCHESTER. Tel.: Denton 301,
London Office : 40, Wicklow Street, King’s Cross, Ww.r. Tel.: Terminus 4446.
Glasgow : 200, St. Vincent Street, Tel.: Central 4015,

@) 8396

Advertisements for ** The Wuweless World * ave only accepted from firms we belisve to be thoroughly reliable.
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Enormous H.F. amplification without
the use of any external neutralising is
the outstanding advantage of the new
Mullard P.M. Sereencd Grid valve. So
great is this amplification factor—
actually from 60 to as much as 80 per
H.F. stage -that one Mullard Screened
Grid Valve may advantageously be
employed where two H.F. stages are
now necessary. Moreover, reaction
can often be dispensed with entirely,
thus simplifying receiver design and
greatly improving quality.

The screened grid is additional to the
usual filament, grid and anode, and is
situated between the grid and the anode,
effectively screening one from the other
and reducing capacity feed back to a
minimum. The connection to thescreen
is through the normal anode pin, the
anode beins connected to a terminal on
the top of the valve. Thus the Mullard
Screened Grid Valve can be plugged
into any standard type of valve-holder.

Mullar(i

THE - MASTER - VALVE

PERFECTED
SCREENED
GRID VALVES
BY
MULLARD

—~GET DOUBLE
THE DISTAN(E!
§ The lowest possible anode

and filament consumption
is achicved by the skilful
design and construction of
the new improved Mullard
Screened Grid valve.

g The 4 volt (P.M. 14) takes
a filament current of only
0.075 amp, while the 2 volt
valve (P.M. 12) requires
no more than o.15 amp.
This is due to months of
laboratoxy research, testing
and counter-testing and to
the remurkable efficiency

of the wonderful Mullurd
P.M. filament.

Advert. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road. London, W.C2.

Frintcd for the Publishers, IrierFe & Sons L1, Dorset House, Tudor Street, London, 15.C.4. by ‘| be Cornwall Press Ltd., rars Garden Stamtord Street, London, S.B.1

Colonlul and Foreign Agenta .

Unitrn Sravis—The futernational News Co., 13), Varick Btreet, New Yorho  Fraxer -W. L Hmith & Son, @48, Rue itvol.. Pane . Machette et Gie, low Lesamur, Parls.

Brroium-—W. H. Hmith & Son, 78, Marche aux Herbies, Brussels, INpia— A, H. Wheeler & Ca, Bombay, Allatial
{} {

CaNana—The American Newn Co.. Ltd., Torunto, Winnipeg, Vancouver, Montreal, Ottawa, Bt. J‘ulm. Halifax, Ha:

AuvnrraLia—Gordon & Guteh, Litd., Melbourne (Victorin), Bydury (N.S.W.,),

Toronto, Montreal. Winnipeg. Vancouver. Victoria. Nxw ZraLaND—Gordon & Gotrh. Lid.. W

hid and Caleutta.  Sourn ArricA—Centiul News Agencr, Ltd,

Bri " Adelaid

{8.A.), Perth (W.A,), and Launceston (Tasmunis
wilton ; Gordun & Goteh, Ltd,, Torouto; Imprrii News Co.
i Auckland, Chri reh and Dunedin,
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%

NCC 207

PERTRI

FOR PORTABLES

H

PERTRIX
DRY BATTERIES

The ideal battery for the portable
set—because—

It does not deteriorate whilst idle.

*It is capable of discharging at rates
higher than usually specified for the
same size of cells.

[ts internal resistance FALLS during
discharge, thus de-coupling devices are

vy =
{100’ HO A
ALID o ShtAImgmac 1272 ]

BATTERIES WITH DUSTPROOF COVERS AS ABOVE

e ————

__Dimensions.
| Vourts | “cngth | Breadth | Heglt| PV
60 Sfin._|_ 6bin. | 3Ain | 8- |
100 " 8hin. | Ghin. | 3%in_|_ 33/=_
T %120 | (08in. | 6kin. 34 in, | 15/6

SPECIAL STANDARD CAPACITY RATTERIES for PORTABLE SETS

(Loose lid type, tanped every 3 voltsi.

 [Discuarcs CuRenT | IMENSIONS. | pyj
Vours, | DHCRATIR M T | Tongth, | Breadth. | Hsight. |
100 12 Milliamperes 9 5 34 13/=
12 Milliamperes 9 5 3 & 14 /=

* As specified for the * Europa Portable. %

unnecessary

It gives 60%-100% longer service ac-
cording to the rate of discharge.

It is a new. patent, no sal-ammoniac
battery.

® The great maijority ot portable sets have batteries to> small
for them in order to reduce the size and weight of ths set.

NOTE CHANGE OF ADDRESS:
PERTRIX LTD.

All the above batteries can be economically discharged at rates uptn
12 milliamperes, not 6 milliamps, as is usual for this size of battery.

Britannia House, 233, Shaftesbury Av., W.C.2.

Mention of *° The Wireless World,” when wnting to advertisers, will ensure prompt atlention.
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THE HEART OF THE = =
SET I3 IN THIS SIGN.
MAKE IT A MULLARD e
EVERY TIME. L

| Advert: The Mullard Wireless Serviee Co., Led., Mullard House, Charing Cross Road, London, W.C2. -

AZ Advertisements for *“ The Wireless World ** are only accepted from firns we believe to be thoroughly reliable.
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on all wavebands

from 20 to 2,000 metres.

The finest quality materials and the high-class workmanship used in the

B
]
10
»

manufacture of the LEWCOS H.F, CHOKE make it supreme.
ordinary efficiency may be gathered from the following test report taken from
«The Wireless World,” 17/10/28.
leaflets will be sent on application.
WAVHLFJ;()’IE (metres)

Tts extra-
Charts showing its performance and

IMPEDANCE (ohms)
12,500

)
300 21,800
500 48,500
1,600 214,000

wGelf-resonance is well above 3,500 tetres and in circuit would probably approach 5,000 metres.”
These fiznres “definitely establishes the Leweos choke in the (roul rank of its class.”

EWCOS..

HIGH FREQUENCY CHOKE.

THE LONDN ELECTRIC WIRE COMPANY AND SMITHS LIMITED,

Church Road, Leyton, London, E.10.
Trade Counter & Cable Sales: 7, Playhouse Yard, Golden Lane, E.C.1.

CONDENSERS
COME AND
CONDENSERS

GO lbu't

. HYDRA

Test Voltage 500 D.C.
stay on ’

* Working Voltage 240
D.C. or 160 A.C.

001 - ‘1 MFD. .. 1/
25 MFD. .. .. 1/

5 9 . 20

P ‘1 forever,
s . e

4. - §/- You can count the makers ol condensers

by the dozen—but the only condenser
fhat counts is HYDRA. Because
HYDRA have been making con-
densers all the time—HYDRA
have never made anything but
condensers — HYDRA therefore
know more about the making of
condensers than the rest.

That 1s why HYDRA sales are

growing—that is why you too

should insist on HYDRA.
LOUIS HOLZMAN,

37, NEWMAN STREET
LONDON, W.1.

THE BEST OF THE
..., BRITISH UNITS.

i, A

18/

complete  with cone
clamps and aluminium

C .; hrTckcls as shown, en-
3 % . abling exact centre
N w s adjustment to be made.

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

Magnets of Cobalt Stcel, pole pieces of turbo stalloy,
armature of best charcoal annealed iron, positive adjust-
ment and true four pole action combine to make this a
unit of outstanding pertormance and sensitivity, Fully
descriptive folder free on application.

@atlllel

WATMEL WIRELESS CO., LTD,,
Imperial Works, High St., Edgware, Mx,
Telephone : Edgware 0323. P&T

P \'/\(‘

/\_/ /\/,-’

Menlion of * The Wireless World,"” when writing to advertisers, will ensure proinpt aiteniion. ¥
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Newcomers— ssé.

TWO NEW

WESTINGHOUSE

ALL METAL RECTIFIERS
TYPES H.T.3 & H.T.z}

which, together with the established models

shown below, form a group from which any

type of eliminator or charger, from 6 volts
to 350 volts, can be constructed.

H.F.3 gives 120 voits 20 m.a. D.C.
Price 21/~

H.T .4 gives 180 volts 30 m.a. D.C. :
Price 37/6 Obtainable from the makers or through any dealer.

The Westinghouse Brake
& Saxby Signal Co., Ltd.,

82, York Road, King'’s Cross,
London, N.1.

TRANSFORMERS

Unprecedented Popularity, as
evidenced by the overwhelming
Demand for these efficient Com-
ponents, should be a sure guide

when selecting Transformers.

Ralios 5-1 or 3-1, shrouded and with d;taclmbla jul ENTIRELY
BRITISH. “RADIOGRAND,” 12/6. ACLE" a swmaller
instrument specially designed for Portablcs), 8/6

y .7 ¢ 2 * (AR .
TR Gy A, o ST R

Obtainable everywhere.

TELSEN ELECTRIC CO. LTD., MiLLER STREET, BIRMINGHAM.
’ ' 1 \ N \
\

\

Sx that - & Pt |
A3 Adwertisements for *“ The Wireless World ** are only accepted from firms we belicve to be thoroughly reliable.
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sSuU ?o%v? r: OR £ Expectations
# ’
TRANSFORMERS :: Surpassed!
and CHOKES
for WIRELESS i Recent advertisers in  *“ The Wireless
ALTERNATING CURRENT i World "' write as follows :

TRANSFORMERS FOR ALL
INPUTS AND OUTPUTS, including:

6 Volts up to 7 nmps.

9 Volts up to 7 ampe.

12Volts up to 7 amps.

14 Volts up to 7 amps.

20 Voits up to 7 amps.
200 Volts up to 257 ML.A.
230 Volts up to 250 M.A.
250 Voits up to 250 M, A,

rricc ZB/~ Eacn

Also from 15'-

“We would like to take this
opportunity of assuring you of our
faith in the results of advertising
in * The Wireless World.” We have
inserted advertisements in several
journals from time to time, but
¢ The Wireless World® was the only

HEAVY DUTY
SMOOTHING CHOKES

ﬂhcnnu 100 m A. Max. 700 M.A,
M.A. . 150 MLA.

Price 35/— Each

Also from 15/~

When enquiring pleaye state voltage aod
frequency of supply.

For higher voltage outputs, with Malti
Low Tension Windings, &ncu on applice-
tion, stating eract outputs required.

Obtainable from your yetailer or

one which we can say achieved
results. The replies received from
the advertisements in your journal
surpassed even our expectations,
and consequently we have decided

to advertise in no other wireless
paper in the future.”

MARSH & WRIGHT,
10-15, Victoria Street,
WEYMOUTH.
w,w. %0,

o8
A«&ﬁo’%oﬁc%io*%wk%%%«%«w%%%# R BN

%cl\tii\gWorld

mlmoior Poating Journal

" The Leading British Yachting Journal
%N\\\\\ \\\\\\\,\W “THE YACHTING WORLD”

)ﬁcl\tu\gWorld

formative manncr with yachts
and boats of all types and
¥ I"lofor Posting Journal
Fidm Agri b WY

from th: makers.
William Bayliss Ltd.
Sheepcote Street,
BIRMINGHADM,

Makers al:o o! Brass and Copper Tube:
cnd Wire, Contractors to British anl [
Colonial Governments, Railways. etc.

?M*M 3

\ tonnages, whether on the sea or
§ on inland waters, Racing,
e - § cruising, deep-sea sailing,
§ practical seamanship and the
N construction of small cralt are
§ among ihe chiet subjects of
§ )
\

interest, while, on the motor
boating side, the paper cmbraces
the Juxurious motor yicht, the
* cabin cruiser, the runabout and
the outboard motor.

THE NEW 1930 “‘POPULAR ” MODEL
“WHITE SPOT ” CONE CHASSIS

is fitted with a fabric suspended Cone

which results in greatly improved A feature .s made of photographs

reproduction. These new type diaphragms
can be obtained to fit any *’ Popular ™ mode!
“WHITE SPOT" CHASSIS, from any

Z_ ////////////%//////////////W//

and drawings, and from time
to timec the lines and cabin
plans of sailing and motor craft

Dezler. o JNHIBMUIMIN \\\W\\\\\\\N are included.

. Sumscriprions: Home and Canada,

PRICE 3/6 Each. B e oot Tred’
WOLVERHAMPTON DIECASTING CO., IUFEFZC:YSOI;‘;“E??)’ 6

Great Hampton Street, WOLVERHAMPTON. n, EC

W WAL House, Tudor Strcet, London, E.C.4.

”_,.,
ALt

"Mention oj “ The Wiréless World,” when writing to advertisers, will ensure prompt attention. A4
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If youre a real “old
stager " in radio you will
remember ¢ Writtle V— |
* Two Emma Toc,” Capt.
P. P. Eckersley’s station.
How his “ Wrrrr-ittle ™
usced to thrill us! Thosc
were the days!  The
B.R.C. first official trans-
mission —via 2LO —was
in 1922—* Writtle " days
were pre-B.B.C. days—
days when we knew only
l *R valves—long, cum-
bersome sliding tuners,

|8 and hetty .001 variables. I
In those days transmitting
| and  receiving  gear  de-
i prnded largely on T.C.C.
Condensers for their
cfliciency.

It's the same to-day—the
choice of serious experi-
menter and amatcur alike
is T.C.C. Be guided by
them — ask for 1.C.C.
always,

There is a T.C.C, Con-
denser for every purposes
This is the 0003 mf. Up-
right Type Mica Con-
densery price 1s. 10d.
Other capacities  fiom
‘0001 mf. 10 25 mf.
Prices 15,10d. 10 185,04,

1CLC
CONDENSERS
E USED THEN

Adyt. Te'cgraph Condenser Co,, Ltd., Wales Farm Rd.. N. Acton, London, W.3
9783

FOR YOUR
PROTECTION

The amazing popularity of the Blue Spot
Unit has resulted in cerrain unscrupulous
persons taking advantage of the great
demand for these units by passing off
certain units in plain boxes as Blue Spot
units.

Genuine Blue Spot units are retailed in
specially designed cartons, which are
clearly marked with the price 25/- and
the famous Blue Spot trade mark. Every
genuine carton contains a 12 months
guarantee, and for your own protection
insist on the guaranteed and genuine
Blue Spot Unit—the unit that has revo-
lutionised loudspeaker reception.

F. A. HUGHES & CO., LIMITED,
204-6 Great Portland Street, London, W.1
Telephone : Museum 8630 (4 lines).

Distributors for Northern Lngland, Scotland and North Wales : H.C,
RAWSON (SHEFFIELD & LONDON; LTD., 100. LONDON ROAD,
SHEFFIELD : 183 PRINCESS STREET, MANCHESTER.
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Advertisements for ** The Wireless World'' are only accepled from firms we belicve to be thoroughly reliable.
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These three vital features are

built-in to the wonderful
Cossor Screened Grid Valve

INTERLOCKED
CONSTRUCTION

is the secret!

Becausc of its Interlocked Construc-
tion the Cossor Screencd Grid Valve
is the most dependable and the most
robust Screened Grid Valve made
in Great Britain. Even the heaviest
shock cannct upset its wonderful
performance. Because of their Inter-
locked Construction thc elements of
the Cossor Scrcemed Grid Valve
cannot vibrate or bccome loose.
They are rigidly and permanently

Made in 3 voltages
Jor use with 2., 4-, or

6-volt Accumulators

Cossor

Screened

braced togecther, top and bottom.
Even tbe hardest blow cannot dis-
turh the perfect alignment of the
elements.  As a result, every Cossor
Screened  Grid - Valve retains its
characteristics throughout its lon
life. For any Screcned Gri
Receiver choose Cossor.

There is no adcquate substitute

for the Cossor system of Interlocked

Construction.

Tecknical Data.
Cossor 220 S.G. (2 volts,, .2 amps.)
410 S.G. (4 volts, .1 umps]
and 610 S.G. (6 volts, .1 ampn.}
Max Anode Volty 150, Imipedance
200,000, Amplification Factor 200
Grid Biuw l.; volts a1 mux anode

volts, Price (any type) 22‘6 .

Grid

Valve

A. C Cassor, Lid,, Highbary Grove, London, N3

Get full details of this
wonderful Cossor Valve—
write for leafler L10.

Mention of '* The Wireless World,”" when writing to advertisers, will ensure prompt attention. B2
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THE SCOUT MOVEMENT AND WIRELESS.

HE celebration of the coming-of-age of the Scout
Movement has focused all eyes on the magnifi-
cent achievement of this organisation amongst all

nationalities throughout the world.

The main purpose of the Jamboree was to bring to-
gether units from all over the world so that they might
meet one another with common interests and so help to
confirm that comrzadeship which hitherto had been estab-
lished but with barriers of distance to surmount.

Need for a Means of Communication.

At a time when wireless amateurs throughout the
world are showing that distance can so easily be annihi-
lated and that communication from one end of the world
to the other is now possible even with very simple wire-
less apparatus, it would scem to us that the importance
of wireless to the Scout Movement cannot be overstated.

We are of the opinion that the Scout Movement would
be fnormously strengthened if a knowledge of wireless

B3
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and of how to construct and operate transmitting and
receiving apparatus were included as an essential part
of the Scouts’ training. Every Scout headquarters could
have its short-wave station capable of communicating
with other headquarters in almost any part of the world,
and the interchange of messages through their own short-
wave network would maintain as a permanency that per-
sonal contact which it has been the aim of the Jamboree
to bring about.

Need for Official Encouragement.

We know that wireless is recognised amongst some

Scout units and that. in individual instances great pro-
ficiency has been attained, but we think there is oppor-
tunity for wireless to become of far greater importance
to the movement than ever it has been in the past if
once it is adopted officially at the Headquarters.
- There should be very little difficulty experienced in
obtaining the necessary sources of instruction for the
Scouts. Wireless to-day has become a subject of
almost ‘* general knowledge,”” and every local Scout
group could readily obtain the services of a competent
wireless amateur, or the aid of the local radio society,
to give instruction and train the group in the theory
and operation of a wircless set. .

The direction in which we foresee the greatest
stimulus to the development of wireless in the Scout
Movemcent would be in the provision of facilities which
would enable the units to converse with other units
abroad, and exchange greetings and compare notes on

their activities.
0000

THE NEW KILO-MAG FOUR.

NDER this title in the present issue a construc-
" tional design is given for an up-to-date revised
cdition of this receiver which, on its merits, has
already proved so extremely popular. The original
“*Kilo-Mag Four’’ was described in The Wireless World
of October 24th and 31st last year, and the receiver has
been so successful that it was felt that the time had
come to provide a new design having as its particular
object the simplifying of the construction, since experi-
ence has shown that the previous design was apt to
give some trouble to the constructor, particularly in
the matter of assembling the components in the screen-
ing compartments.

On the question of performance of this receiver there
is no need for us to make any comment here, as the
design has already earned such a reputation for range,
selectivity, and quality.
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A Re=designed Model of a Popular Receiver.
By H. F. SMITH

LMOST since the inception of broadcasting in this
A country, a four-valve recciver has been the

favourite chioice of thie amateur in need of long
range and reasonable selectivity—this in spite of the
introduction of valves with vastly improved character-
istics. The average three-valve set, even with the best
modern valves, is still hardly adequate for consistent
long-distance reception, although the better designs can
admittedly make a good showing when conditions are
reasonably good.

Our four-valve sets, in the great majority of cases,
include a single H.F. amplifier, detector, and two L.F.
amplifiers; the writer would venture the opinion that
there will be a distinct tendency in the near future for
this valve combination to give way to the alternative

arrangement of two high-frequency stages followed by
a detcctor and a single I..F. valve. A receiver on these
lines is much more selective, and its capabilities in the
matter of volume are ample for all except the compara-
tively few wireless users who must have an exceptional
power output.

New Constructional Methods.

The original ** Kilo-Mag Four ' was a straightforward
receiver to this specification, and represeuted an attempt
to obtain somcthing approaching the theoretical maxi-
mum H.F. amplification. To this end, all circuits were
completely isolated, but no ‘frills’’ or complications
were iutroduced, barring those deemed to be necessary
in order to achieve stability. A conventional method of
construction was adopted,

+SCREENM and here we come to an ad-

Y

mitted weakness, althiough,

judged by the ordinary stan-
dards applicable to a re-
ceiver of its type, it was not
difficult to build—indced,
successful examples have
been made by the unskilled.
But it must be conceded that
modern cascade H.F. ampli-
fiers call for radical changes
in the mecthods that have
served well- enough in the
past for sets without metallic
shielding, or with only a
simple vertical screen; for-

+HT.

tunately, the task of devis-
ing a scheme of construction

Fig. 1.-—Simplified dlagram, showing the basic circuit arrangement, without
devices, waveband switching, filament heating connections, etc.

' The Wireless World, Oct.

A
srnupling 24th and 31st, 1928.

B4



* i

UGUST 14th, 1929. -

New Kilo-Mag Foar.— ;
for a2 modernised version of the original “ Kilo-Mag
Four’’ has been removed from the writer’s shoulders,
as The Wireless World technical staff has evolved a type
of container (described in the issues dated July 1oth and
July 24th) which at once removes all our difficulties.
The circuit of the new set, of which the essentials are
shown in Fig. 1, differs from that of the original only in
details : such modifications as have been introduced tend
slightly to increase the total H.F. amplification obtain-
able. With the better valves of the ordinary type, the
title of the set may still fairly be considered as being
descriptive; a high-frequency magnification of about
1,000 times is readily obtainable, but this figure may be
greatly exceeded with the new battery valves shortly to
be available.

Wireless
World
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reception, the long-wave windings of both primaries and
secondaries (which are connected in series) are short-
circuited by the switches S, and S,.

The detector valve operates on the anode bend prin-
ciple, and derives its negative bias from a battery
common to the next stage; a decoupling resistance and
condenser (R, and C,) are included in this circuit in order
to prevent interaction. It will be observed that an L.F.
transformer is used to pass on the detector output to the
L.F. amplifier, and that an H.F. stopping choke, with
its by-pass condenser C,, is interposed between the valve
anode and this component. In addition, a variable
resistance, for volume control purposes, is connected
across its primary winding.

Nothing need be said of the connections of the output
valve, V,, beyond mentioning the fact that, as an addi-

]
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ig. 2,.—Complete circuit diagram. GCj, C,;, C;3, 0.0003 mtd.; C,, C;, C;, C;, C;, 0.1 mfd. ; C,, 0.0005 mfd. ; Cy, C(. Cj3, 2 mfds.; R; Ry,

3 Ry, 600 ohms ; R, 10,0608 ohms; Ry,
rheostat, 30 ohms,

Ab is now well known, the stage gain of an H.F.
amplifier is determined not only by the ‘‘ goodness’’ of
the valve characteristics and on the thoroughness of the
precautions taken to minimise unwanted inter-circuit
couplings, but also by the effectiveness of the internal
valve screening ; considerable advances have been made
in reducing residual inter-electrode capacity to an extra-
ordinarily low figure.

It is easiest to trace out the features of the complete
circuit (Fig. 2) by comparing it with the simplified
diagram already mentioned. Aerial coupling is through
an ‘' aperiodic ~’ auto-transformer arrangement in which
medium- and long-wave grid coils L and L, are connected
in series, the unwanted winding being short-circuited by
the switch S,, of which one blade makes the appropriate
change of aerial connection. Both H.F, valves (V, and
V,) are colpled by means of similar tuned high-fre-
quency transformers, T, and T,. For medium-wave

BS5

20,000 ohms ; R;, variable resistance, 0-200,000 ohms ; R., 250,000 ohms; R,, filament
Lettering on coil terminals corresponds with that in other diagrams.

tional precaution, an H.F. stopper is connected in series
with its grid, while a choke filter is interposed in its anode
circuit. Loud-speaker connections are picked up through
a jack; insertion of the plug automatically closes the
filament circuit. This is a convenient arrangement, but
is only incidental to the design.

It is not proposed to give a detailed description of the
metal container, of which the leading dimensions are
given in Fig. 3. This type of cabinet has been described
at length in the articles to which reference has been
made, and there are indications that manufacturers have
not been slow to turn their energies towards the produc-
tion of commercial designs embodying the basic idea
suggested. By the time this article is in print, cabinets
with a considerably more pleasing appearance than that
of the experimental model illustrated, should be avail-
able on the market. It is permissible to stress the need
for a perfect electrical seal at the junctions between cover
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and metal base; in the case of the container actually
used, this was obtained by placing rolled strips of Jexible
brass gauze in cach of the channels between the base

Wireless
Warld

receivers, and it would be a mistake to impair its general
usefulness in order to save an inch or two.

Before dealing with assembly and wiring it will be
well to descgibe the construction of the special coils. Both

AUGUST 14th, 1929.

TR

Noie the knob (on right) for operaiing the three panpged waveband switcnes.

icw, showing mounting of tuning condensers and lay~out of components on each section of the baseboard.

H.F. vaives are mounted norizontally

in the base, and thus are not affected by the fields of the coils.

trays, and also round ali the four outer edges. The
dimensions as given in Fig. 3 show that the con-
tainer is on the large side. These measurements could
be reduced slightly, but the cabinet was designed for
more or less universal use in the construction of seasitive

aerial-grid inductances and intervalve transformers are
made as units, comprising a set of medium- and long-
wave windings. This plan is convenient, and tends to
simplify both the mounting and wiring of the compo-
nents, although it is generally possible to effect some
economy of space by making

up separate coil units for

each wave band.

The aerial-gridcoils L, L,,
of which a sectional sketch
is given in Fig. 4 (A), are
wound on a 6in. length of
“*Becol "’ g-ribbed ecbonite
former. The short-wave sec-
tion is a simple solenoid
winding consisting of 65
turns of No. 26 D.C.C. wire
tapped at several points
round about the 8th turn

from the earthed end (b)

for connection of the

aerial lead. The long-
wave coil is wound in
slots, of which the dimen-
sions and positions are
given in the diagram, and
congists of 210 turns—six
sections of 35 turns—of

No. 32 D.C.C. wire. Taps

at the 1s5th, 20th, and

3oth  turns from the

Fig. 3.—Measurements of the screened container. A sheet of plywood, { in. thick, is fitted inside
the base tray, with its upper surface flush with the edges.

earthed end (in connec-

tion with the soldering tag

marked ¢) are provided;

these tappings, together
B 6
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Variable condensers, 0.0003 mfd. (J.B. Log).

Fixed condensers, 0.1 mfd. non-inductive (Polymel).

Fixed condenser, 0.0005 mfd. (McMichael; clip-in-type, with
base).

Fixed condensers, 2 mfds. (Ferranti).

Valve holders, horizontal type (Aermonic).

Valve holders (Godwinex).

Decoupling resistances, 600 ohms (Groves Bros.).

Wire-wound resistance, with base, 20,000 ohms (Ferranti).

Grid leak type resistance, 10,000 ohms (Loewe).

Grid leak type resistance, 250,000 ohms (Loewe).

Resistance holders, porcelain ( Bulgin).

Variahle resistance, 20,000 ohms (Rotor Ohm).

e T VS U S TIPS N A S S N T

itself.
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LIST OF PARTS.

Approximate cest, excluding cabinet and dials, £7 10s.

in the “ List of Parts ” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components

dctually used by the designer and illustrated in the photographs of the instrument.

necessary that particular components should be used in preference to others, these components are mentioned in the article

In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal -

?uality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in
the size of alternative components he may use.

1 Filament rheostat, 30 ohms (Igranic; porcelaink
1 L.F. transformer { Brown).

1 L.F. choke, 32 henrys {Pye).

1 H.F. choke (McMichael; * Funior ),

1 2-way connector (Athol).

3 Switches, D.P.D.T. (Utility ; knob paitern).

3 9-rib cbonite formers, G-in. long ( Becol).

Single dry cells (Ever Ready ; ““ 0" size).

Grid bias battery, 16} volts (Siemens).

Jack, single circuit open, filament conirol (Edison Bell). 1 3
Metal container with wooden base.
Special edgewise dials.

Brass strip, wire, screws, ebonite, ete.

[SORL R e Y

Where the designer considers it

i

with those on the coil L, need only be of a temporary
nature, as it is intended that the aerial connection will be
permanently made to the point found by trial to give the
best compromise between the requirements of sensitivity
and selectivity. Care should be taken to see that both
windings are in the same direction ; that is to say, either
one should be a continuation of the other.

A simple mounting is previded in the shape of a
wooden plug fitting into one end of the coil former,

1
through which a.screw is passed inte the baseboard.
The medium-wave H.F. transformer secondaries differ
from the corresponding aerial-grid coil in that they are
wound in slots, a series of primary coils being sandwiched
between the secondary sections. A transformer of this
kind is quite effective, as the requirements of close mag-
netic coupling and low inter-winding capacity are ful-
filled, while the work of construction is much easier than
if the primary windings were carried on spacing strips in

ﬁ -+
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Fig. 4.—Details of coil formers and windings. Diairam A (on left) shows the aerial-grid coil assembly: diadrams B and C show,
respectively, dimensions of slots and method of winding and connecting the H.F. transformers.
on a light metal bracket as shown, while the other (T,) is mounted vertically by means of a wooden disc. .

One of these is mounted horizontally
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the more conventional manner. Admittedly, these sec-
tion-wound coils have a higher H.F. resistance than
single-layer solenoids of the optimum gauge of wire, but
their *‘goodness’ is quite adequate for the present
purpose ; by using a still better coil for the input circuit,

/ g bl
¥ (Sl

£
& R

n
|

The receiver with screening cover removed,
as seen from the front. Edgewise tuning dials, pre- and

post-detection volume control knobs and output jack are mounted

on the wooden front panel of the base.
overall selectivity is maintained at a high level, and, in

particular, the ‘‘spreading’’ of strong local signals is
restricted.

Wireless
Werld
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Preparation of the formers for the H.F. couplings is
illustrated in Fig. 4 (B), although it should be pointed
out that the marked dimensions of the slots must be taken
as approximate, as a good deal depends on the thickness
of the wire covering, and on the amount of tension
applied in winding. The slots may be deepened slightly
if nccessary, but the spacing between primary sections
(wound in the shallow slots) and the secondary coils
should on no account be increased.

(To be concluded.)

IMPROVISING A SMALL CONDENSER.
How Twisted Flex may be Used in an Emergency.

high-frequency amplification, it is often necessary to

connect the aerial temporarily to a tuned circuit that
was designed to tune over the desired range without any
such addition. If, for example, a 1-v-2 set fails to give
the signals expected of it, the first test would probably
consist in attaching the aerial to the secondary of the
H.F. transformer, coupling the first valve to the detector,
and connccting tclephones in the plate circuit of this
valve to find out whether thelocal station can be heard
at the expected strength for a one-valve receiver. If all
seems well at this point, the aerial and the telephones
are moved, valve by valve, out from the dctector, so
checking the performance of cach valve separately.

If such a scheme of test is proposed—and it is a very
informative one—it is annoying, to say the least of it, to
find that the addition of the aerial capacity to the grid
circuit of the detector has altered the tuning range of
that circuit to such an extent that the stations to which it
is desired to tune for test purposcs cannot be tuned in.

If this discovery is made it is not necessary, as at first
sight might appear, to abandon the test, for a condenser
of small capacity in series with the aerial will speedily

JIN testing a newly built receiver containing a stage of

circumvent the difficulty. Probably the test is being
made in the evening, no condenser of suitable capacity
is to hand, and the shops are shut. But there is still no
need for despair, for any two conductors placed near to
one another, but not in electrical contact, form a con-
denscr of sorts. A foot of twin flex, for example, may
be commandeered, one wire being connected to the set
and the other to the acrial, both connections being made
at the same end of the flex. The capacity betwcen the
two wires, though not as free from losses as the purist
might desire, will 2t least serve to pass the high-frequency
currents through from aerial to set. Although therc is
no slow-motion dial on this improvised condenser, it is
variable. If less capacity is required, one can always
cut the flex, or, if in an economical mood, it need only
be untwisted.

Familiar to the ¢ Old Hands *'?

The suggestion here made is familiar enough to “* old
hands,”” but therc must be many experimenters to whom
the idea of using a pair of insulated wires twisted together
to play the part of an emergency small condenser will
come as a novelty. A. L. M.S.

B 8
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Automatic Synchronisation

ISTENERS who have tuned in
L Radio - Peris shortly  before

10.40 a.r. or 6.25 p.m. wil
have heard the announcement of the
special time-signals for automatic
clock-setting by wireless, followed by
a series of from six to ten rhythmic
dots, ending at the exact times men-
tioned.

To take advantage of these time-
signals two spec:al devices are required
fin addition to the ordinary receiver),
viz., a relay and an electrically
driven clock.?

The photograph shows the construc-
tion of the relay equipment, and Fig. 1
gives the connections. It will be seen that the audio-
frequency currents pass through the primary of a
transformer perinancntly connected in series with the
loud speaker, and that the valve amplifies and rectifies
these audio-frequency currents, thus producing a series
of short direct-current impulses through the coil. In
the field of this coil is an armature to which the pen-
dulum is attachcd.  The period of this pendulum being
adjusted to be the same as that of the rhythmic dots,
the movement of the pendulum builds up until, after
three or four inpulses, it becomes large enough for
the hook C to pick up the contact A and pull 1t into
contact with B on each swing to the left.
It should be noted that A is very flexible
and thus escapes from C after the con-
tact has been made.

Thus, after the first three or four dots
of the time signal, the relay sends out a
series of direct-current impulses from the
four-volt battery to the clock-—one for
each dot. The Jamping of the pendulum
is such that it ceases to swing almost at
once after the termination of the series of
dots, and therefore no further direct-
cwrent impulses are transmitted to the
clock. It will e obvious that this prin-
ciple of employing a pendulum prevents
the relay from being actuated by signals
other than those having the correct
periodicity ; indeed, it is stated that the
time signals car be used even when sent
out simultancously with music.

* The French electrically-driven clock here re-
ferred to is the “.\to.”

B Q

The wireless synchronised
clock.
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from Time Signals.

The batteries indicated on Fig. 1 are
those of the receiver (4 volts is the
standard voltage of the French receiv-
ing valves), no separate batteries being
needed.

A point of interest is that anmy
rhythmical time-signals can be used
(as, for example, the ‘* vernier ’* dots
from the Eiffel Tower, or the Daventry
dots), provided that the period of the
pendulum is adjusted accordingly.

Fig. 2 shows a simpler type of rclay,
in which the signals actuate a telephone
receiver permanently connected in
parallel with the loud speaker. On the
diaphragm of this telephone receiver a
contact is fitted, the movement of the diaphragm thus
rhythmically breaking the circuit through the coil of
the pendulum. To avoid waste of current, a switch
must therefore be fitted in this circuit, and it would
appear desirable that the switch should also disconnect
the relay itself, though this refinement is not included
in the makers’ specification.

Human Element Avoided. *

The simpler type of relay can be used only with
stronger signals and where little parasitic noise exists.
It is slated that with the average recciver (which in
France mcans a superhcterodyne) this
type of relay is generally satisfactory up
to 150 miles from Paris. By the use of
the relays the introdunction of the human
element is reduced to the operation of one
switch (to light the valve in one casc or
to connect the relay in the other) shortly
before the time fixed for the signals ; while
even this task can be avoided by the fit-
ting of special contacts to the clock itself.

The mechanism of the clock is far more
complicated, and unfortunately does not
lend itself to photographing, but our illus-
tration gives an idea of the general
appearance, and incidentally shows that
the pendulum used in the rclay is very
similar to that of the clock itself.

It should be observed, in Fig. 3, that
the cross-shaped cam is mounted integ-
rally with the minute hand, on a tube
driven frictionally by the main driving
spindle shown, so that the minute hand
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Fig. 1.—(Top) The audio-frequency dot signals cause the

anode current to energise the magnet associated with the

penduium. Eventually the penduium giathers suflicient swing

to actuate the contacts A and B. 'These contacts send out

current pulses to the clock. Fig. 2.—Modified form of controt

pendulum. Here a telephone relay replaces the vaive rectifier.
can be moved (with its tube and cam) independently
of the driving mechanism of the clock, and, what is
equally important, can be held in any given position
without stopping the clock. The hour hand is driven
through a twelve-to-one gearing from the tube of the
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Fig. 3.—Each puisc of current controls the clock mechanism by

bringing the minute and second hands 10 zero. It is not until

the dot signals cease that the clock hands are set free to take
up the friction drive from the ciockwork.
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minute hand and not from the spindle, so that any
change made in the position of the minute hand also
moves the hour hand to its corresponding new posi-
tion. Finally, the second hand is also mouuted, to-
gether with its heart-shaped cam, on a tube driven by
friction from the ‘' seconds '’ spindle.

The direct-current impulses arriving from the relay
pass through the coil of the electro-magnet shown, and
the double lever is thus actuated by the armature. One
arm of this lever enters whichever section of the cross-
shaped cam may be opposite it, and thus sets the minute

The relay equipment, consisting of vaive rectifier and impulse
pendulum.

hand to the position corresponding to this section.
At the same moment the other arm of this lever
actuates the heart-shaped cam, ihus setting the second
hand to zero.

On the termination of the impulse, the three hands
are relecased, but each subsequent impulse brings them
back to the same positions, and it is not until the final
impulse has arrived that the clock mechanism is left
free to take charge of the hands again. The limit of
correction is about five minutes fast or slow, this being
conditioned by the width of the openings of the cross-
shaped cam. However, even if such a clock is set only
once a week, nothing like this error should occur.

B 10
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Valves.

T]wo New A.C.

HE group of wvalves which
figure in the Marconi and Os-
ram lists as the ‘‘point 8"
class| has hitherto appeared incoms-
plete;'E‘ since it did not include one

of the screen-grid type or a valve
which could be used, under all con-
ditions, as a detector. Happily this
omis%ion has now been corrected,
and two new recruits, the S point 8,
and the D point 8, have been added
to the list already containing the
HLU |point 8, H point 8 and P
poinf 8.  These were tested and
revigwed in our issue of April 17th.

S Point 8 Valve.
T&

e S point 8 is a screen-grid
valve, the filament being heated
direct from the secondary winding
of a [suitable transformer. It should
not pe confused with the indirectly
heated type. The filament requires
O.S}f an ampcre at 0.8 volt. Its
working characteristics are com-
parable with those of the Sz1s, the
2-volt battery-fed screen-grid valve.
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Av%age values under working conditions :

A.C| resistance 265,000 ohms, amplifica-

tion factor 20), and mutual conductance

0.75 mA per volt.
According to the maker’s rating,
the | A.C. resistance—measured at
anode volts 120, and plus 80 volts
on |the screen-grid —is 200,000
ohmF, and the amplification factor

i1

160.
will alter under different working

These constants, however,
conditions. As an example, we
measured the impedance and am-
plification factor with plus 75 volts
on the screen-grid, and found the
average A.C. resistance between 100
and 150 anode volts to be 265,000
ohms; the amplification factor was
approximately 200. The mutual
conductance, or ‘‘ slope,”’ came out
very much the sanie as stated by
the makers, namely, 0.75 mA. per
volt, as compared with 0.8 mA. per
volt with 8o volts on the screen.
The A.C. resistance will increase
with reduction in screen potential,
and decrease when the screen volts
are raised. Within certain limits
the conductance remains the same.
In view of the relatively high A.C.
resistance under working conditions,
the most suitable intervalve coup-
ling would appear to be a 1:1
ratio transformer, but this may not
be possible in practicc without
neutralising the small residual valve
capacity in the approved manner.

Characteristics measured at 100 voits H.T. and
Zero Grid Bias.

A.C. Re- Ampli- M 1
D Poimt 8. | sistance | fication S ntud
Ohms, Factor, Conductance.
Maker'srating i 21,000 14.0 0.52 mA, /volt
Specimen
sample 26,850 15.4 0.58 ' mA. /vt

Additions to the Marconi and
Osram " Point 8” Group.

The ratio should be, therefore, as
near unity as the conditions of sta-
bility will allow.

D Point 8 Valve.

Hitherto the stumbling-block with
regard to the detector stage has been
the difficulty of producing a filament
which is hum-free where lit by A.C.
direct. This valve is far more sus-
ceptible to hum than any other
valve in the set, especially when
leaky-grid rectification is used. In
the D point 8 valve this difficulty is
overcome in a satisfactory manner
by increasing the thickness of the fila-
ment, while still retaining the ““ point
8 *’ characteristic as regards voltage ;
the current passed, however, is
comparatively large.  This wvalve
consumes I.6 amperes at 0.8 volt.
In spite of the nature of the supply,
the temperature of the filament re-
mains practically constant. The
current consumed is of little import-
ance, even though it is double that
taken by the other ‘‘ point 8
valves, since it is drawn from the

ANODE GURRENT IN MILLIAMPERES
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GRID VOLTS

Average values under working conditions :

A.C. resistance 33,000 ohms, amplifica~

tion factor 16.5, and mutual conductance
0.5 mA per volt,

mains and the extra 0.64 of a watt
will add very little to the operating
costs.
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Valve Tests.—

The conductance remains fairly
constant over a wide range, and
measurements made under normal
working conditions as an amplifier
with 120 anode volts and minus 43
grid volts, gave the A.C. resistance
as 33,000 ohms; the amplification
tactor 16.5 and mutual conductance
0.5 mA. per volt.

The D point 8 detector, in com-
mon with other leaky-grid detectors,

.

Wireless
World

functions best with a small positive
grid potential ; about 1} volis is re-
quired in this case. Since the fila-
ment is lit by A.C., this positive bias
canrot be derived from a potenti-
ometer across the filament, and it
will be necessary to provide either
a small grid cell, or tap into the
grid battery from which the L.F.
amplifiers derive their bias.

It is well to remember that when
using the directly heated class of

AUGUST 14th, 1929." | -

valves that all grid return leads must
be connected to the centre point of
a potentiometer, which should be
connected across the filament of each
valve. As the potential difference
between the ends of the filament is
only 0.8 of a volt, a resistance of a
few ohms each will suffice. These
can be made up quite easily by
winding a short length of resistance
wire on a fibre or paxolin strip and
tapping it at the electrical centre.

USEFUL

DATA CHARTS. (No. 26.)

The Design of H.F. Transformers.

N designing a H.F. transformer we begin with the

secondary circuit which consists of a coil and a
“* variable condenser arranged to tune over the range
of frequency required. This secondary circuit is de-
signed exactly as for a tuned anode circuit, and the coil
is wound with wire of suitable gauge to make the H.F.
resistance as small as possible.

The next step is to design the primary winding,
which is in series with the plate of the H.F. valve.
The presence of the secondary circuit results in an extra
load being thrown into the primary circuit, and it is
well known that the stage gain will be greatest when
this extra load is equal to the diffcrential resistance of
the H.F. wvalve.

If the transformer were iron-cored the proper turns
‘ratio to obtain this result would be given by the formula,
square of ratio of primary turns to secondary turns =
differcntial resistance of valve x H.F. resistance of
secondary coil +square of reactance of secondary coil; or

n*=R, R./(2=f L.]%
Thus, if the H.F. valve has a resistance of 100,000
ohms, and if the secondary coil has a reactance of
. 2,000 ohms ard a H.F.
resistance of 20 ohms, then
n®=10" x 20/4 x 10° = 0.5,
and n= 4/0.5=0.71, so that
the rumber of turns in the
primary can be obtained at
once, being o0.71 times the
number in the secondary.

Actually we do not use
iron in H.F. transformers
on account of the heavy
losses which would be in-
curred, leading to flat
tuning and diminished am-
plification ; instead we use
coils in air, and then the
formula given above is no
longer quite correct; it
underestimates the primary lurns required for two
reasons, the first being that the coupling between the
coils is now less than unity, and the second that the

The conventional connec-
tlons for a transformer-~
coupled screen-grid valve.

inductance of the primary is no longer proportional to
the square of the primary turns, since a shape factor
comes in depending on the ratio of the length of the
coil to its diameter.

The correction required cannot be specified
accurately, since it depends so much on the manner
in which the coils are wound. When, as is usually
the case, the primary is made of fine wire and wound
closely over (or under) the secondary, sufficient
accuracy is obtained by increasing the turns ratio
obtained from the formula by 10 per cent.

Example.

It is required to design a H.F. transformer for a
100,000 ohm screen-grid valve to work over the band
250-550 metres ; the screen-grid valve is followed by an
anode bend detector and a pentode.

The secondary coil, which is supposed to be tuned
by a 0.0003 mfd. condenser, can be designed from
abac 17. If we make its diameter 3in. and length
1.5in. its reactance will be about 2,000 chms in the
middle of the range and its H.F. resistance about 15
ohms when we allow for the load thrown upon it by
the detector.

Abac 26 gives the answer for the turns ratio as 0.612, '

and it is desirable to increase this value by 10 per
cent., as stated above, to allow for imperfect coupling
and shape factor.  The actual ratio is accordingly
0.673. In most cases the turns ratio will be found to
be less than unity, but with very high resistance valves
of about one megohm, which are now on the market,
and long wavelengths, the ratio may excced unity so
that a step-down transformer will be req -ired.

Limitations in Design.

In this method of design no account has been taken
of reaction due to internal grid-plate coupling in the
H.F. valve, so that it is only applicable when the
system does not approach instability, as is usually the
case with the screen-grid valve or when the system is
neutralised in the case of the iriode. Also, the correct-
ing multiplier has only been worked out for a secondary
of fixed shape with length equal to half the diameter.
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Wavelengths from 15 to 2,000 Metres, with a Circuit including a Screen=grid
H.F. Valve, and Pentode L.F. Amplifier.

HIS receiver made its debut at the last Radio Show
at Olympia and attracted considerable notice and
favourable comment on account of the ingenious

design of the interchangeable coil units. Designed
primarily as a short\\a\e receiver it shorld make a
strong appeal to the overseas listener and also to those
interested in long-distance short-wave reception in this
country. The type of circuit chosen and the interchange-
able coils enable the wave-range to be extended to in-
clude broadcast transmissions on the medium and long
waves.

The circuit of the Magnum Universal receiver com-
prises three valves, the first a screen-grid H.F. amplifier,
the sccond an ordinary three-electrode detector, and the
third a pentode.output valve. By far the most interest-
ing and original feature of the layout is the arrangement
of the interchangeable coil units. The coil-holder is

mounted on the screen partition separating the aerial
circuit and H.F. amplifier compartments, and the coils
Pin con-

hang downwards, one in each compartment.
tacts are mounted on the un-
derside of the horizontal
ebonite strip connecting the
coils. The aerial circuit con-
sists of a tuned grid winding
and a separate aperiodic
aerial coil, and is therefore
provided with four contact
pins. The H.F. circuit carries
five contacts, two for a reac-
tion winding and three for
the centre-tapped tuned-
anode coil.  The latter
functions as an auto-trans-
former, giving a step-up
ratio. In the case of the
ultra-short-wave coils, however, the centre tap is omitted
and the circuit is reduced to simple tuned-anode
coupling.

The screen-grid valve is mounted horizontally and
passes through a hole in the screen partition. The
screen-grid potential is supplied through a variable series
resistance which is utilised as a volume control. The

“ Twintuna ' coil unit comprising aerial, tuned grid, tuned
anode and reactlon windings.

anode potential is taken from the same H.T. terminal
as the output valve, but a large-capacity by-pass con-
denser is mounted close to the anode lead. Similar care
has been taken to kecp the wiring to the screen-grid
by-pass condenser as short as possible.

Unwanted Couplings Avoided.

Special Polar condensers with phosphor-bronze ball
bearings arc used to tune the aerial and H.F. circuits,
the object being to reduce intermittent contact noises
on the ultra-short waves. It is interesting to note that
the wires from these condensers to their respective tuning
coils have been run parallel and close together in order
to produce a compact circuit with a minimum stray
field.

The detector functions as a leaky grid rectifier, the
grid being biased from the positive terminal of the 2-
volt filament circuit. A separate H.T. terminal is pro-
vided for the detector, and the anode current, after pass-
ing through the primary winding of the Igranic L.F.
transformer tra\ erses two
H.F¥. chokes in series and
then the reaction winding
before reaching the anode.
One choke is dcsigned for
ultra-short waves and the
other covers the normal
broadcast wavelengths. The
degrec of reaction is con-
trolled by a variable by-pass
condenser shunting the re-
action coil and valve.

~ ' A neat mounting has been

arranged for the intervalve
transformer. This is
mounted upside down and is
secured to the ebonite baseboard by means of the four
terminal screws, conncctions being nade to tags fitted
underncath the baseboard. A resistance leak is con-
nected across the transformer secondary. The pentode
output valve feeds the loud speaker terminals direct
without a filter feed circuit or transformer.

A flash-lamp fuse is included in the —H.T. lead and

B Ia
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Broadcast Receivers—Magnum Universal,—
the L.T. circuit is completed by a simple push-pull
switch. )

The metal cabinet s built up of heavy-gauge alumin-
tum plates fitting into channelled corner posts of square
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ANODE CIRCUIT SCALE

Interior view of the Magnum Universal receiver showing
position of * Twintuna *’ coil unit,

section. The majority of the components are fixed to
an cbonite baseboard raised about 1}in. above the base
proper. The space under the baseboard
has been freely used for wiring, with
the result that the interiors of the com-
partments above the bascboard are
comparatively free from wiring. The
workmanship in general and the wiring
in particular have been carried out with
exemplary thoroughness.

The first step in testing the receiver
was to check the wave range of each
coil unit. The results were as follows

RANGE (METRES).

Nominal Measured
Coil No. 1, 15-35 15.3-41.5
Coil No. 2, 30-70 29.9.81
Coil No. 3, 250-550 209-607
Coil No. 4, 1000-2000 717-2020

These figures show that the ranges
specified are covered with a more than
ample margin of safety.

For maximum signal strength and
range the volume control rheostat was
screwed up as far as it would go to the
right and then taken back about half a turn. This adjust-
ment gave best results on all four ranges and is evidently
the setting which gives the optimum screen-grid potential.
A reduction in volume is obtained on either side of this
optimum setting, but in practice it is best to turn the
control to the left, as this also reduces the H.T. current
consumption. The total H.T. current ranges from 19
to 24 mA., depending on the volume control setting,
the optimum value being about 22 mA. A current of
this magnitude demands super-capacity dry cells, or,
better, still, a suitably designed short-wave mains unit.

BI5
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The reaction control on both short-wave ranges is
smooth and free from backlash. On the medium and
long-wave ranges, however, varying degrees of backlash
up to 4 degrees of the dial were experienced. It is
evident that the makers regard this set primarily as a

short-wave receiver, and have accordingly adjusted the

grid condenser and leak values for the lower wavebands.
Critical adjustment of reaction is less important on the

longer wavelengths, and it is only right that the short

waves should receive first attention.

During the period of the tests atmospheric conditions
were about as bad as they could be. Melbourne
(Australia) and Schenectady (2XAF) were received and
identified with difficuity, but the performance on
European short-wave transmissions indicates that there
is nothing seriously wrong with the short-wave sensiti-
vity ; under more favourable conditions there can be no
possible doubt that the American and Australian stations
would be well received. :

The performance on the 250-550-metre broadcast band
is really excellent. Range and selectivity are good, and
we succeeded after dark in tuning-in ten foreign stations
in central London during the evening transmission from
2LO. The volume from 5GB is more than the average
loud speaker will stand, and the quality of reproduction
is worthy of a moving-coil loud speaker. Compared
with the medium-wave band, the long waves are dis-
appointing. Considerable reaction is required to obtain

Reaction dial settings required to keep the receiver on the threshold of osciliation
over the ultra-short wave bands.

good loud speaker strength in London from 35XX.
However, provided that onec is not so situated as to

be dependent solely on 5XX for the B.B.C. programmes, -

the Magnum Universal Receiver merits the closest con-
sideration of those listeners who wish to supplement
first-class reception of British and European broadcast-
ing with occasional programmes from overseas. The
makers are Messrs. Burne-Jones and Co., Ltd., Magnum
House, 296, Borough High Street, London, S.E.1, and
the price of the set is £10, including four ‘‘ Twintuna "’
coils, valves and royalty.
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SPAIN TO TELL THE WORLD.

An unconfirmed report from Spain
states thal a world-wide short-wave trans-
mitter will be erected on Mount Tibidabo
early in 1920. A wedium-wave station is
already in operation on the site.

0000
DISTANCE LENDS ENCHANTMENT ...

A plea for the suppression of man-
made static has been lodged with the
Belgian Government by the Federation
des Sociétés [V’Etudes Radio-electriques,
which also urges that the erection of
powerful broadeasting stations should be
forbidden near populous areas.

CETE

HIGH POWER BROADCASTING IN
FRANCE.

With a view to securing better hroad-
cast sigmal strenuth for Western France,
the Bordeaux broadcasting authorities ave
contemplating a considerable increase in
the power of the Lafavette transmitter.
According to French wireless jonrnals, the
power may eventually reach 30 kilowatts.

0000
WIRELESS AT THE B.LF,

Over six mounths before the opening of
the next British Industries Fair only five
per cent, of the total space in the new
and enlarged Qlympia, where the London
section of the Fair is to be held from
February 17th to 2Bth, remains unlet.
As an indication of the size and import-
ance of the wireless exhibit it is note-
worthy that 1his section will occupy part

of the gronund floor of the New Hall.
0000

WHERE LISTENING IS FREE.

To popularise broadeasting no fee is
charged for listening in Formosa, which
owns a l-kilowatt station evected in
Novemwber last by the Tokyo Wireless
Telegraph  and  Telephone  Co,, Ltd.
H.)ML Cousul at Tamsui, Fovmosa, states
that the uumber of applications for
listening permits exceeded 8,000 in the
first fonr months. Of the receivers in
use 80 per cent. are cheap crystal sets,
all of Japanese manufactuve,

In the spring of 1930 a new 10-kilowatt
station is to be opened at Itabashi, near
Taihoku.

0000

WIRELESS AND THE BLIND,
At the recent annual meeting of the
Huil and East Riding Iustitute for the
Bliud, it was stated that every blind
person in the district had been provided
with a broadeast receiver. A set main-
tenance service is carried on by a group

of voluntary workers.

Week

IN 19291
A Sheffield ‘* pirate *’ stated in court
Jast week that he was unaware that a

wireless licence was necessary.
. cocoo

TIT FOR TAT.

By way of protest against the practice
of the Copenhagen Municipal Klectric
Suppiyy Corporation in retailing wireless
sets, local wircless dealers have decided
not to consume electricity on more than
four davs in each week.

the

SOUTHWARD BOUND. Operator

Williaras in the wireless cabin of the

Discovery, which has now left Cardiff

for Cape Town, where SirDouglas Mawson,

leadcer of the Antarctic expedition, will
join the ship.

PARIS WIRELESS WAR.

There is no decline in the hostilities
between the Daris Radio Manufacturers’
Union. organisers of the National Wive-
less Show to be held in October, and the
independent  manufacturers who are
staging an international radioc show
during September. In its efforts to boy-
cott the international show, the Manufuc-
turers’ {'nion has now forbidden its mem-
bers to participate,

in Brief Review.

FRENCH COLONIAL BROADCASTING.

The Kiffel Tower wireless station has
discontinued tests on 49.5 metres and will
soon resume on 31.5 metres.  The object
of the experiments is to deterniive the
most suitable wavelength for broadcast-
ing to the French (‘olonies.

0022
U.S. RADIO INVASION.,

It is understood that negotiations are
taking place for the formation of a
British subsidiary company to the well-
known American’ organisation, Guigsby,
Granow and Co., manufacturers of elec-
trical woods and wireless apparatus.

occo

FARADAY ELECTRO-MAGNETIC
CENTENARY.

Dates have been fixed for the cele-
bration of the Centenary of Faraday’s
discovery of electro-magnetie induction,
and the proceedings will commence in
London  on  Monday. September 21st,
1931 .

At a representative meeting of the
Institution in February last the arrange-
ments were placed in the hands of two
committees, the first consisting of vepre-
sentatives of the Royal Institution, the
Royal Society, the British Association.
and other scientific socicties, to deal with
the purely scientific aspects of Faraday’s
work in relation to the proposed cele-
brations; the second committee, called
together by the Institution of Electrical
Engincers, is concerning itself with the
industrial side.
0000 .
MORE POWER FROM LATVIA.

The Riga broadeasting station, wiieh
has recently been undergoing reconstruc-
tion, will shortly increuse its power to
6 kilowatts.

0002
BLIND SPOT IN RUSSIA,
A Russian radio  engineer, named

Gordejev, who has been experimenting

for some time on short-wave transmis-
sions, has discovered totally ¢ blind
spots ”* in the southern part of Russia,

writes a correspondent. In a triangle
bounded Ly Odessa, Batoum and Keo-
dosia (Urimea) short-wave reception was
found impossible, althongh signals on
medium and long  waves were easily
obtainuable. At Keodosia itself no difh-
culty was registered.

In order to investigate these peculinv
conditions the Secviet anthorities have
equipped a small steamer, the ** Grusia.”
with the necessary radio equipment, and
tests are made throughout the day and
night on both 20 and 40 metres with an

B 16
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energy of roughly 20 watts in the aerial.
The ¢ Grusia " recently left Batoum, and
in short stages will follow the coast line
of the Black Sea. The call sign : X-T7E-
2BJ is given at the beginning and end of
each transmission.
ooCo
STOCK AND SHARES AT SEA.

Share dealing will siortly he conducted
at sea on the leadimpg Atlantic liners by
means of wireless, according to a recent
decision of the Wall Street Stock Ex-
change to allow two of the principal
brokerage houses to establish offices on
ships. A ““radio circuit” with a special
wavelength wili probably be employed,
and it is understood that the first vessels
to be equipped will be the United States

liner  *‘ Leviathan,”” the Cunarders
** Berengaria,”’ ¢ Mauretania,” and
‘* Aquitania,”” and the French liners
“Ile de France,” ¢ Paris,” and

¢ France.”
000N

STATE-CONTROLLED BROADCASTING
IN AUSTRALIA.

Australian broadeasting is now put on
a basis of State control by the Federal
Government’s acceplance of the tender
submitted by the Australian Broadeasting
Co., a group comprising Union Theatres,
Ltd., Fuller’'s Theatres, Ltd., and J.
Albert and Son, Ltd., music dealers, of
Sydney. The tender provides for a

Wireless
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three-year contract.  Listeners will pay
an annual licence fee of 24s., half of
which will go to the programme contiac-
tors, who should thereby be assured
under present conditions of an anuual
inconme of £240.000,

The contractor is required to furnish
‘“ programmes of general interest and of
sufficient diversity to cater for the
reasouable tustes of the community as a
whole.”  Severe penalties are prescribed
for non-compliance with the agreement,
including the forfeiture of a bond of
£5,000, wholly or in part, which the con-
tractor is required to deposit.

The maintenance of stutions and their
equipment will be the responsibility of the
Government, the sole duty of the con-
tractor being to supply programmes.

0000

TRACKING “X's' BY FULTOGRAPH.

The Fultograph picture transmission
system is to be put to a novel use at the
Slough Radio Research Station for the
purpose of recording atmospherics. By
arrangement  with  the B.B.C.  special
Fultograph transmissions will be made
from1 Daventry after the normal experi-
mental periods. and these will be picked

up at recording stations in various parts’

of Europe The transmissions will not
take the form of pictures; instead there
will be sent out a series of straight lines,
both horizontal and vertical, forming a
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grid or network. When an atmospheric
occurs deformatious of the straight lnes
will take place to an extent depending
upon the intensity of the interference.
It is hoped by this means that it may be
possible to make records giving the most
valuable data for research into the in-
tensity, duration and origin of individual
atmospherics.  Since the drums of all
receiving apparatus, wherever sitnated,
are synchronised, it will be possible by
comparing the results obtained in different
places to determine the range at which
an individual atmospheric can cause
interference and the intensity of this
interference in different localifies.
ooo0O0

FARMERS AND THE MORSE CODE.

The DMinistry of  Agriculture  has
announced that farmers who own wireless
sets of sufficient runge and can read Morse
may obtain later weather reports than
those otherwise available. These reports
are transmitied from twenty-two stations
on 4,100 metres (C.W.),

Interviewed by a Press representative,
Mr. John Garton, president of the
National Farmers' Union, expressed the
view that farmers were too busy to listen
for weather reports several times a day.
*“As for Morse,” he added, ‘ farmers
would not, in my opinion, take the trouble
to learn it.”’

NEWS FRCM THE CLUBS.

An Autumn Programme.

Slade Radio, Birminghlam, is organising an in-
teresting antumn progranme which will include
4 trip to the Rugby wireless station on Septem-
Ler 7th, direction finding tests on Reptember 15th
or 22nd, and a trip to the Olympia wireless ex-
hibition on September 281h. Full details of the
‘ociety's activities may bLe obtained from the
retary, 52, St. Thomuas Road, Erdington,
or ant  Seeretary, 110, Ilillaries Road,
Gravelly Hill, Birmingham.

Qovo

D.F. in Hertfordshire.

Although ordinary club activities have been
generally suspeaded during the smnmer months
several socictics have held very successful fleld
days in which transmission and direction finding
have played an important part.

Recently the Golders Green and Iendon Radio
Society and Scientific Soeiety in  co-operation
with Tour other clubs carr out a profitable
and instructive direction finding scheme  neatv
South  Mimms. The club’s transmitter was
taken to an unknown point and concealed in a
barn about 20 yards away from a road. The
station was statfed by four amateur transmitters
who worked the key in relays. Nine direction
finding groups in cars assembled near Watford
at 10.30 a.m., after which hour they were allowed
to begin to scarch in any direction. Traus.
missions began from the concealed station at
11 o’clock on a waveleng:h of 153 metres. The
first group to discover the transmitter consisted
of members of the Western District Radio
Socicty who arrived at 1255 p.m. The second,
who arrived at 2,5 p.n., represented the Golders
Green Society. "Ten minubes later a third group
made its appearince consisting of members of
the North Middlcsex and Golders (ireen Societies,
‘The fourth and fifth represented respectively the
Muswell JTil and Western Tostal District Socie-
ties. the last pamed not completing the search
Lill 4.4 p.an. Owing to nou-compliance with cer-
tain conditions of the scheme and to technieal
faults, the second group to arrive was placed
after the third, and the fourth group after the
fifth. In a subsequent disenssion the leading
gronps were congratulated oo their skill,

Enquiries with regard to membership of the
Golders Green and llendon Radio society should
he addressed to the Hon, Secretary, Lt.-Col, H. A,
Scarlett, D.S.0., 60, Pattison Road, N.W.2.
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Atmospherics Spoil Transmissions.

Conversations over Essex and Kent were con-
ducted during a vecent field day held by the
Southend and Distriet Radio Society at Roch-
ford, Essex, Although the weather was good,
atmosyberies interfered considerably with work-
ing hetween stations. The Society’s transmitter,
operating under the call sign G5QK, exchanged
signals and speeel on 1.7 megacyeles with station
2ABK, operated by Messrs, Revell and Horsinell,

Iou. cretary, Mr., F. J. Waller, Lynthorpe,
Grang: Gardens, Southend-on-Sca.

ccoo

Public Address Tests.

The Neweastie-uponu-Tyne Radio Society recently
hield ibs avnual field day in the picturesque sur-
roundings ol the Allendale Valley, Northumber.
land. The Society was cquipped with a1 Brown
power public address equipment. The apparatus

was installed at a suitable site on the hillside,
the apparatus comprising a power lpud speaker
on tripod, a 4 stage, Y-valve amplificr, micro-
phione and gramophone turntable, A bigh
tension of 400 volts was obtained from the lurge
capacity H.T. accumulators, weighing about a
quarter of a ton, The last stage of the amplifier
containing six L.8.5A vilves in parallel gave an
output of about 40 watts. Smne intgresting ex-
periments were carried ont in speeeh and musie
production over considerable distances, Not the
least entertaining event of the day occurred after
tea when the cquipment was set np in the village
square hefore a large crowd who listened to a
recital of gramophone records.

The Society is busily preparing a syllabus for
the coming session.  Enquiries regarding mem-
bership will he weleomed by the Hon. Secretary,
Mr. W. W. Pope, 7, Kimberley GGardens, Jesniond.

ON THE SCENT?

A search party takes bearings during a recent concealed transe

mitter hunt organised by the Golders Green and Hendon Radio Society In conjunction
with other societies in the London area.
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The Important Effect of a Chokesfilter Output.
By N. W, McLACHLAN, D.Sc., M.LE.E., F.Inst.P.

(Concluded from page 121 of previous ¢ssue.)

as used on an average set. The choke is a

Ferranti B, (30 henrys) with 2 mfd. condenser.
The recorded waveform of Fig. 8 is similar in nature
to that for the 25/1 transformer, but there is a greater
tendency for the current to hold up at the beginning.
This shows that the system would reproduce low fre-
qanencies better than the
25/1 transformer.  Since
the circuit contains an
inductance and a con-
denser it will oscillate
when impulsed, unless the
damping of the valve is ade-
quate to prevent this. In

r ll YHE next case is that of choke-condenser output

2 mfds,
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Fig. 8.—Record showing curreat in a choke-condenser output
srrapgement (choke, 49 henrys and condenser 2 mfd), whoen a
rectangular waveform is applied to the grid of the valve,

Fig. 8 the current becotnes negative and there is evi-

" dence of a damped oscillation of about 20 cycles, which,

however, should not be serious since it is below the
limit of audibility.® If the loud speaker response should
be non-linear, harmonics will be created whose fre-
quencies are (in the simplest case of non-linearity) 4o,
60, 8o cycles, etc. Clearly the frequency of the oscilla-
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Fig. 9.—Diggram showing waveform of e.m.f. applied to tha
grid of the first valve of the combination under test.

tion can be reduced by increasing the capacity of the
condenser. The influence of this is evident from Fig. zo
where the condenser is now 50 mfd. instead of 2 mfd.

The waveform tends to be somewhat rectangular; actu-

ally the current falls away between make and break,
this béing concomitant with a natural oscillation, in the
neighbourhood of 3 per second. I do not advocate a
condenser of this magnitude for broadcast purposes.
Any good it might do is quite undone by the loud
speaker, as a glance at the transient picture gallery
aforesaid will show.

The Case of L.F. Transformer Coupling.

- Having mixed iron-cored apparatus with condensers,
we pass back along the amplifier to a stage of inter-
valve coupling where a transformer is used. Various
cases present themselves. A normal case would be a
Ferranti AF5 with an LS5 valve. The diagram for this
case, in which the output is directly recorded, is
exhibited in Fig. 10. There is a tendency to pre-
serve a reclangular waveform, and undoubtedly this
is due to the high primary
inductance which enables the
lower frequency components
to be amplified. In Fig. 11

RECORDER

MAKE

Fig. 10.—Waveform where the output is directly recorded.

the effect of using an LS5B valve having an internal
resistance of five times the LS5 is illustrated. Clearly
the tendency to rectangular waveform has substantially
disappeared. This is due to the internal resistance of
the valve curbing the low frequency components. The
valve also reduces the higher frequency components—
due to the self-capacity of the secondary—since the

® A smaller condenser might hawe rendered the system aperiodio,
B 18
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Transients in Loud Speakers and Amplifiers.—

initial rate of rise of current is less than that of Fig. 1o,
although it may be difficult to trace in the reproduced
version of the record. Obviously the LS5B is not a
suitable valve for the AFj.

Following the above trend of events, we can take an
extremé case of considerable interest depicted in Fig. 12.
Here we have an AF5 in combination with a DEH-
610 valve of internal resistance 70,000 ohms. Instead
of a rectangular waveform

we have a highly damped

oscillation whose frequency

is substantially that of the o

MAKE |-v-:
250 V.

Fig. 11.—The effect of using a valve—the LS3B—having an
internal resistance five times that of the LSS5,

transformer secondary, namely, 300 cycles per second.
Although the sclf-capacity of the secondary winding is
low, the inductance exceeds 1,000 henrys, and thus the
natural frequency—which is reduced slightly due -to
the effect of the wvalve — is comparatively low.
The combination of the AF5 and DEH610 would
yield a 300 cycle note each time a severe transient
arrived, but, of course, this might be
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inductance corresponds to the transformer primary,
whilst the condenser is the capacity of the secondary
multiplied by the square of the turns ratio, i.e., 3.5 =
12. The LC circuit has a
natural frequency of about
300 cycles, but when p=
5,000 ohms, as with an
1.85 valve, the damping is
so heavy that no oscillation
occurs, i.e., the system is
aperiodic. " As p is in-
creased, a critical point is
reached where the damping
is inadequate and oscilla-
tion occurs. The higher the
transformer ratio or the smaller the primary inductance,
the lower must be the valve resistance to prevent oscilla-
tion. As a case in point we have in Fig. 14 the result of
an Ideal 8’1 transformer with LS5B and DEH610

FIF. 13.—Circuit equivalent
of valve &nd transformer.
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Fig. 14.~—An Ideal 8 to 1 transformer preceded by an LS5B and
a DEH610 vaive.

valves. With the LS5B valve there is a moderately
damped oscillation of 1,000 cycles.
primary inductance is only about 6.5 henrys,

as against that of 100 henrys for

the AFs5, also the ratio is 8/1, as against

camouflaged by the natural osciliations

of the loud speaker. However, it
should be quite evident that such a
combination is definitely undesirable.

MAKE BSREAK

3.5/1. Therefore, apart from good re-
sponse characteristics, one cannot indis-
criminately use any valve with a trans-
former.

Fig. 15 has been appended as a matter
of interest, since it shows the rise and fal\l

RECORDER
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Fig. 12.—The case of an AFS transformer preceded by a DEH610
valve. Instead of a rectangular waveform we have a damped
oscillation.

The transformer oscillation is easily explained. A
circuit equivalent to the valve and transformer is shown
in Fig. 13. p represents the A.C. valve resistance, the

B 19

BREAK

0

Flg. 15.—Showing the rise and fall of current in the primary of
an AF5 transformer when used with an LSS valve.

In this case the
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of current in the primary of the AF5 transformer when
used with an LS5 valve. The curves at make and
break are similar to those obtained for any inductive
circuit having series resist-
ance. The secondary wind-
ing modifies the result
slightly, due to the capacity,

<= RECORDER
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Fig. lﬁ.—Resistance-capacit¥‘ coupling where the coupling con-
denser is 0.001 mfd. he lower freauencies are lost.

as will be realised from an inspection of the equivalent
circuit of Fig. 7.

Lastly we come to resistance-capacity coupling, the
results for two cases being shown in Figs. 16, 17. In
T'ig. 16, where the coupling condenser is o0.001 mfd.,
the high frequencies are reproduced, since thc initial
rise is steep, but the rapid decay in current thercafter

RECORDER

Fig. 17.—Resistance-capacity coupling using a 0.1 mfd. coupling
condenser, In this case the rectangular waveform is very nearly
- reproduced.

indicates that the lower frequencies are not amplified.
In other words, the coupling condensecr is too small.
The cffect of a 0.1 mfd. coupling condenser is illus-
trated in Fig. 17, where the rectangular waveform is
all but reproduced, the fall in the’ current between make

and break being slight. The influence of a condenser

AUGUST 14th, 1929. ; '
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of intermediate value,.viz., 0.02 mfd., is depicted inf
Fig. 18, and this combination would be quite satisfac-|
tory for broadcast purposes. The influence on this
arrangement of a 2 mfd. condenser-choke combination
in the power valve stage is shown in Fig. 19. Clearly
the profile is much less rectangular than that of Fig. 18,
whilst the low frequency oscillation indicated in Fig. 8
is in evidence. By increasing the condenser to 50 mfd.
the effect of the choke-condenser combination is sub-
stantially that of Fig. 18 where the output goes direct
to the recorder. This is portrayed in Fig. 20. In com~(

2 RECORDER

Fig. 18.——An intermediate value of coupling condenser, namely,
0.02 mfd., together with a two megohm leak, gives a satisfactory
combination for broadcast reception.
paring Figs. 18 and 20, duec allowance must be made]
for the recorder speed being greater in the former!

case.

So far as this investigation is concerned we find that]
amplifiers will superpose audible natural oscillations
under the following conditions: (a) Transformer coup-
ling with a valve having too high an internal resistance,
(b) Choke-condenser output where the choke or the
condenser is too small.

The value of the natural Zinfds
frequenc f—iy( I~> oo
ireq Yy =on AT 0-02mfd

should be below audi-
bility. The records also

RECORDER

Fig. 19.—Whe_re a choke filter output circuit is added to the am-
plifier shown in Iig, 18, the profile of the waveform is considerably
less rectangular and there is evidence of low-frequency oscillation,

B 20
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show very clearly whether the amplifier i§ capable of
reproducing low frequencies with any degree of accu-

racy ; a point of importance with moving coil speakers.
So far as a rectangular waveform

. Wireless :,
World !

unfortunately, is distorted to a degree which is serious.

{

157

Low-frequency Amplifier Defects Masked.

So long as transients® are accompanied by the natural
oscillations of a loud speaker (see Fig. 1)

is concerned the records show that

50mfds

the latent defects of a modern L.F. ampli-
fier will be difficult to detect.

It is only by conducting tests on the
above lines that it is possible to ascertain
the extent and characteristics of the dis-
tortion due to amplifiers or loud speakers.
Having located thc source of trouble one
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Fig. 20.—When a 50 mfd. output condenser is used the wavetorm
is again substantially rectangular.

it is possible to design good amplifiers to work between
certain frequencies, but with loud speakers the output,

can take steps to avoid it by careful design.
‘A great deal has been written concerning the relative

"merits of transformer and resistance coupling ; compari-

sons have been made with a sine-wave input, and little
attention has hitherto been given to the effect of rec-
tangular waveforms. The records clearly show that,
having selected an L.F. valve, there are limitations in
the choice of the coupling components.

® For additional information see Proc. HKoy. Soc. 4., .

Vol, 122, p. 604, 1929, also Phil. May., Vol. 7, Supplement,
p. 1011, June, 1928
.

CHARGING HIGH-TENSION ACCUMULATORS.
The Question of Polarity. .

N charging high-tension accumulators from D.C.
mains, it 1s usual to employ a lamp as a resistance
to limit the current to that suitable for charging. It

is not generally realised that this lamp can also be used
for finding the polarity of the mains, and so ensuring
that the accumulators really are charged, and not dis-
charged by being connected wrongly.

A glance at (a) in the figure will show that if the

negative end of the accumulator is connected to the
positive pole of the mains, the voltage of mains and accu-

available voltage from the joint source will be equal to
the difference, instead of to the sum, of their individual
voltages, so that on closing the circuit the lamp will light
with less than nermal brilliance. In these conditions the
accumulators are being charged, which is what is wanted.

A Useful Check.

It will have been noticed that when the lamp is brighter -

than normal, the mains are wrongly connected, and when
it is dimmer the connections are correct. Immediate
comparisons ol the lamp’s

- + -
-—g—.q--,--«---—l —g—lu-——-—--l
MAINS MAINS
- - .
O—SWITGH LAMP O~ SWITGH LAMP

(a) . Wb}’

brightness can be made by

4 A the arrangemcnt shown at
B (c); the lead A is first
° ||--b—----|}—oDI touched on the terminal at

B, when the lamp will light

MAINS . normally, and then at C,

some twenty or thirty volts

— Q from B. If the lamp is now
IR | dimmer than before, A may -

(o) be connected to D and

charging commenced in

(a) Wrong connection: the accumulators are being discharged: the lamp lights with super~
normal brilllance. (b) Correct connection: the accumulators are being charged: the lamp lights
but dimly. (c) Before jolning A to D, touch it on B and C to check polarity.

mulator are added, giving a total voltage higher than that
of the mains alone. If the circuit is now closed through
the lamp, it will light with a brilliancy greater than
normal. The current supplied to it is then partly derived
from the mains, and partly from the accumulators, which
are thus being discharged and not charged.
Conversely, if the negative end of the accumulator is
joined to the negative pole of the mains, as in (b), the
. B3I

2

Vs = -

earnest.  If, on the other
hand, the lamp is brighter
when A is at C than when
it is at B, the plug by which connection is made to the
mains must be reversed in its socket before joining A
to D.

To check polarity in this way before screwing the last
wire under its terminal takes only a few seconds, and the
assurance of correct connection that it gives is sufficiently
definite to make mistakes practically impossible, and is
obviously worth while,

\
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A Review of the

SUPER-POWER CLAROSTAT.

The super-power Clarostat is a heavy-
duty variuble vesisfance functioning on
the compression principle, and is rated to
dissipate 250 watts. It is available in
three resistance values, 0.25 to 10 ohms,
25 to 500 ohms, and 100 to 100,000 ohima.
The lowest value is particularly suitable
for controlling the filament current to a
bank of large super-power output valves
in public address equipment, or similar
apparatus. For the higher values such
functions as motor regulation, fine con-
trol of primary current in small-power
transformers and many like uses, will
readily suggest themselves to the radio
engineer.

Super - power Clarostat with mounting
bracket. The size can be gauged by com-
parison with a matchbox.

The sample sent in for test had a
measured maximum resistance of 1,000
ohms, and a minimum value of 30 ohms.
A slightly lower minintum than this could
be obtained by applying more force than
was considered desirable to the adjust-
ing spindle.  Further measurements were
made after the device had been in use as
a motor-generator input control (220 volts,
about 50 watts).

Inbnediately after removing from the
circuit and while the resistor was too hot
for comfortable handling, the resistance
values were found to be 12.5 chms mini-
mum and 1,100 ohms maximum. When
cooled, further measurements showed that
the minimum value had changed to 15
ohms, while the maximum had increased
to about 3,000 ohms. These values did
not change to any appreciable extent after
further periods of use.

These resistauces are supplied by
Messrs. Claud Lyons, Ltd., 75, Old Hall
Street, Liverpool, and the price has been
fixed at 30s.

Latest Products of the

“JUNIT > VALVE HOLDER AND
TERMINAL MOUNT.

The * Junit' valve holder has been de-
signed for horvizontal or vertical mount-
ing, and ie provided also with a spare
tetminal which - 1 be used as an -anchor-
age for a wander lead, such as would be

“Juait® H.V. valve holder.

required for a pentode valve. It is essen-
tfally a universal valve holder, since it
can he used for screen-grid valves,
triodes, or pentodes, The body counsists
of a clean moulding with the valve
sockets sunk below the top as a safety
measure. The model illustrated is the
tvpe H.V., and is priced at 1s. 9d.
Another very useful accessory is a small
moulded termuinal strip measuring 23in. x
2in. high, with holes for two terminals
and leads. It is moulded in black bake-

¢ Junit ** moulded terminal strip,

lite, and is provided with a flange on the
inside face for fixing to the bhaseboard.
The visible face is, therefore, free from
unsightly screw heads. The makers are

Manufacturers.

the Junit Manufacturing Co., Ltd., 2,
Ravenscourt Square, London, W.6, and
the price is 1s. 3d. a pair.

ococe

AMPLION “ GUINEA CONE.”

This is a redesigned, and incidentally
an _improved, version of the Amplion
A.C.2 model ‘“hanging type ™ cone loud
spealer which we reviewed in our issue of
February 8th, 1928.  As its name implies,
the price is one guinea ouly, but the per-
formance is such that it could well be
classified among those costing consider-
ably more. The veproduction is clear,
crisp, and free from objectionable reson-
ances, although the movement used is of
the single-acting reed type working into a
fabric cone 94in. in diameter. .

A small power- valve with about 15
volts H.T. will deliver ample power to
operate the loud speaker at sufficient
volume to fill a room of average size com-
fortubly. Tts sensitivity to small electri-
-cal iuputs is surprisingly good.

Amplion “ Guinea Cone '’ loud speaker for
wall suspension.

Like its predecessor, it, is intended to
be hung from the picture rail, and a silk
cord is provided for this purpose.  'The
protecting rim and support for the unit is
moulded 1n one piece from mottled brown
material, and the cone is finished appro-
priately. The design and finish are such
as to be in harmony with most furnishing
schemnes. The makers ave Messrs. Gra-
ham Amplion, Ltd., 26, Savile Row,
Regent Street, London, W.1.

’ B 22
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BOWYER-LOWE LONG-RANGE
HF. CHOKE.

The outstanding feature of this com-
pouent is the excellence of the electrical
characteristics having regard to its small
dimensions.  In this nsp((l the design

The Bowyer—Lowe long-range H.F, choke;
D.C. resistance 400 ohms.

can be regarded as ideal, as the space
available in the vicinity of the detector

valve in the average set is genevally
limited. A choke of small dimensions
permits a more logical arrangement of
parts and wiring, and also reduces the
possibility of coupling with other parts
of the circuit,

The makers claim that the choke is
suitahle for wavelengths from 7} to 4,000
‘metres, aund the measurements we have
made indicate that this claim is justified.
Even with the small external capacity
associated with the measuring apparatus,
the resonant wavelength is 2,800 metres,
and under working couditions in a re-
ceiving circuit there is no reason Lo doubt
that the resonance would approach 4,000
metres.  With regard to the ultra-short
waves, it is a matter of experience that
chokes which have a long-wave resonance

Wireless
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at resonance is above the average. Im-

pedauce values at other important wave-

lengths are as follows :—

\Navelenvth {(nietres). Impedance (ohms).
200 5

500 27,000

1,500 188,000
The wire is wound in a slotted
ebonite former only 1in. diameter and
1&%in. long. A small cbonite base is

provided for basehoard mounting. but the
choke unit can be casily detached and
suspended in the wiring of the set if
desired. .

The price is 7s.. and the makers are
The Bowyei-Lowe Co., Ltd., Letchworth,
Herts.

[el-Te b}

BAWTREE HIGH TENSION
ACCUMULATOR.

These batleries are supplied, normally,
in units consisting of 12 cells and giving
24 volts.  They are sent out with the
piates nupasted, and hefore putting into
use the positive plates must be filled with
a paste made np from red lead and weak
sulphuric acid. while the negative plates
require filling with a paste prepared from
litharge and acid,

The electrolyte consists of sulphurie
acid (accumnlutor acid) diluted with dis-
tilled water to a strength of 1,150. The
initial charge should be for 6 hours at
0.1 amp., amd subsequent charges for 8
hours at the same rate. The full capa-
city will not be obtained until the bat-
tery has been charged and dischavged a
number of times.

These batteries are supplied by Messrs.
A. E. Bawtree, F.RR.P.S., 20, Manor Park
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Impedance curve of Bowyer-Lowe lcng-range H.F. choke;

external capacity

8 micro~mfid.

and a comparatively flat impedance curve
give results equal to and in many cases
better than specially desigred short-vave
chokes.  The impedance curves of the
latter are ‘ peaky.”’ and the impedance
at the foot of the curve is o}ten no
greater than that of the long-wave choke
at the same wavelength.

The Bowyer-Lowe choke is fiee from
subsidiary resonances, and the impedance
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Road, Sutton, Surrey, and the price is
3d. per volt in 24-volt units. Smaller
units can be supplied at an additional
charge of 6d. per unit, a 10-volt unit
costing 3s.

Spare plates and glass tubes cost 6d.
each and spare ebonite separators
3d. each. Tt will thus be seen that the
replacement of a faulty cell will be an
easy matter.
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“B.A.T.” POWER TOGGLE SWITCHES,

These miniature switches—they measure
1}in. x 4in. x §in. Lehind panel—are avail-
able in two types—a single-circuit and
a  double-circuit make-and-break. The
single - circuit  switch  costs  2s,  &d.,
and the double-]mle type is sold at
3s. 9d. In the ‘“on' position the
*“live "’ contacts ure bridged by a roller

Ty
‘las

5

3

Bawtree 24-volt H.T. accumulator unit,

which is held firmly in position by =
helical spring. The two positions are
positively defined, the lever moving into
position with a reassuring snap.

All “live parts are adequately pro-
tected, the lever, fixing hush and exposed
metal work bmnu insulated from the elec-
trical contacls.  Strips of paxolin are
used for insulaiing purposes, the various
pieces being shdpml to form a hollow
chamber which the roller contact operates.

“B.A.T." quick make-and-break mini-
ature switch with one-hole fixing bush.

The external contact tugs are separaled
by an extension of one of the paxolin
strips and on each side of this there is
a small ventiluting hole giving access for
air to the centre chamber.

The area of the contacting surfaces
appears to be on the small side for a
switch rated to carry 3 amps., at 250
volts; however, they functioned qulte well
on test and did not give any cause to
justify doubt as to their ability to handle
this wattagze.

Their miniature size renders them ideal
for use in portable sets, and the high
standard of insulation achieved justifies
their use in all types of mains equipment.

These switches ave of American origin
and are supplied in this country b
Messrs Claud Lyons, Ltd., 75, Old Ilall
Street, Liverpool.
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Regional Stage Fright >—Ca’ Canny at Brookman’s Park.—B.B.C. and Sunday Programmes.

Peculiar Policy at Brookman’s Park.
Nince the B.B.C'. will find time to carry
out some rvadiation experiments from
Brooikman’s Park before the service
trausmissions begin, it seems pertinent to
ask why the “ fade iu’’ principle is to
be adopted at all. We have been told
that the change-over from the Oxford
Street transmitter to the London Regional
will Le effected gradunally, beginning with
late dance music, and that each day will
see a slight increase in the period of
transimission from the new station until
the existing 2LO is finally superseded.
For my part, I fail to see what object
this ca’ canny policy will achieve.
ecI00

Why Prolong the Agony?

Possibly the B.B.C. is suffering from
. & sort of H.F. stage fright, fearing that
those listeners who have no selective H.F,
stages will run amok if suddenly faced
with 25 kilowatts where there were only
3 kilowatts before.

The B.B.C. should take the risk. No
good purpose will be served hy prolong-
ing the agony; there are no compensa-
tions in having teeth drawn slowly.

oot

Period of Chastening.

Again, Savoy Hill has spent many
weeks in telling the trade how to insiruct
customers in the alteration of their sets
in preparation for more powerful signals.
In many cases the listener has been
advised to shorten his aerial.

The conscientious listener who has fol-
Jowed this advice will undergo a period
af chastening while the transition is
taking place. Half his evening will be
sp-ent in lengthening his aerial to pick up
Oxford Street while the other half will
ba occupied im accommodating it to

Brookman’s Park.
cooo

Why Not an Inaugural Programme ?

© The best plan that the B.B.C. could
adopt would be to fix u definite date—
say September 14th—for the opening
trzansmission from London  Regional.
The vccasion—the inauguration of the
legional Scheme—merits a special pro-
gramme,

As a safeguard against accidents, the
Oxford Street transmitter could be re-
tained for a month or two. but it must
be remembered that Brookman's Park is
not entitled to a long experimental

period. 5GB has been the Regional Ex-
perimental station, as listeners to that
station know to their cost !

0200

A Sunday Innovation? )

For a semi-Government organisation,
the B.B.C. shows an astonishing and
pleasing lack of inertia. All things con-
sidered, Savoy Hill is surprisingly re-
sponsive to listeners’ demands in all ex-
cept one respect. In accordiance with the
‘“gpivit of the age,”” quite a nunber of
people would like the Sunday programmes
secularised to a greater degree than at

London and Daventry.
AUGUST 20TH.—Famous Northern Resorts
Programne from  Blachpool.
AUGUST 228D.—A Feature Programme.
AULUST 23RD.—The Canterbury WFestival
of Music and Drama—A Symphony
Cancert.
AUsUST  24TH. — * The  Mulligatawny
Medallion,” a light play.

Daventry Experimental (5GB).
AUGUST IxTil—An Orehiestral Concert.
Avarsr 20mne- Pragramme  of  opular

Chorus Songs.
AvuUsTt 228Np.—A Vaudeville Programme.
AUGUST 24TH.—Queen’s Hall Promenade

Concert.
Cardiff.
AUGUsT 18TH.—Coleridge-Taylor Pro-
gramme,
Manchester.

AUGUST 218T.—Camnncntary on the Rydal
Sheep Dog Trials,
Newcastle.
AUGEST 20TH.—The Electric Sparks Con-
cert I'arty.

Glasgow.

AUGUST 24TH.—' What Ho! America,” a
revue. .
Aberdeen.

AUGUST 218T.—A Seottish Concert.
Belfast.

AUGUST 22XDp.—** I'wust * (Gounod).

present, but the B.B.C. has preserved a
rigidily of outlook on this subject which
seems to have uwed even the profanest.

Now comes the starlling possibility
that on a Sunday in September the after-
noon transmissions from all stations ex-
cept 5GB may be devoted to a running
commentary on the international air race
to be flown over the Solent f[or the
Schneider Trophy.

0000

An International Event.

It is understood that this event will
probably take place on September 7th,
8th or 5!h, depending upon weather con-

ditions. I hear that when the running
commentary was first arranged it was de-
cided that the broudcust would not take
place if the race occurred on the 8th
(Sunday). In view of the international
importance of the race, however, official
opinion hus relented, so it is by no means
unlikely that, for once, the ‘Sunday pro-
granmime may contain more race than
grace.

00200
An Empire Broadcast.

The B.B.C. microphone will be sitnated
on the roof of the Ryde Pier Pavilion a
few yards from the judge's stand. It is
expected that it will be possible fo
receive and hroadeast the lap positions
and the finul results within a few seconds
of the judge's decision. There are ten -
competitors in the race, which covers
seven laps of approximately 31 miles.

The lines in use for broadeasting will
include the new cahle beneath the Solent
from Ryde to Portsmouth.

The transmission will also go out from
58W, Chehnsford.

cCo0O
Music at Meals.

Diners-out. seem to have a legitimate
grouse against the B.B.(C'. in the matter
of restaurant music. Tt is complained
that since the broadcasting of hotel
orchestras began, the standard of musi-
cal performance has improved to such
ar extent as to interfere with the more
serious business of mastication and diges-
tion, the unfortunate diner being unable
to concentrate on his victuals. The
B.B.C. should supply soda bicarb.

0000

Radio Drama.

The B.B.C. expects as big a’ success for
the play, ‘“One Day More,” by Joseph
Conrad, when it is broadcast from 5GB
on Monday next, August 19th, as the
distinguished author's “ Lord Jim ” met
with when it was adapted for broadecast-
ing by Cecil Lewis some two years ago.
“ Oue Day More " is one of the only two
plays which Clonrad wrote, though he also

dramatised his novel, ‘‘The Secret
Agent.”

oocco
A Revival,

A noteworthy revival of next month
will be that queer drama of life in
Suburbia, ‘ Squirrel’s Cage.” It is down
for performance from 2LO on Sep-
tember 12th.
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Seeming Inconsistencies Explained.

-
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N order to appreciate the points to be raised in this
J:[ article, it is obviously necessary for the reader to
be acquainted with Ohm's law itself, and although
the writer has dealt with it at some length in previous
issues of this journal he feels it desirable to recapitulate
briefly the principles underlying this great natural law,
one of the greatest, in fact, that has ever been dis-
covered and promulgated by man, since it is the founda-
tion stone upon which all the various branches of elec-
trical cngineering, including radiotelephony, are based.
Ohm'’s law is best expressed as a simple equation,
namely, I= TI% where I represents the current.measured
in amperes, E the electrical pressure measured in volts,
From
this equation it is obvious that, provided we know any
two of the three measurcments under consideration, it
is but a matter of elementary calculation to discover
the third; in other words, the equations R= -%and
E=1IR are equally true.

Battery Charging Problems.

Now there is one other thing we require to know,
and that is how to discover and express the power
being dissipated in any electrical circuit. This is done
by multiplying the current and voltage, which gives
us a figure for power the unit of which is the watt.
It will now be scen that if any three of the four quan-
tities which we have just been discussing are known, the
fourth is easily found.

We can now pass on to the consideration of instances
where Ohm’'s law appcars to fail. It never actually
fails, of caurse, althougl the writer is awarc that there
are many who, through lack of clear thinking, allege
that it does fail in certain cases.
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The first instance of apparent failure which the
amateur is likely to encounter is in the charging of
accumulators. We will assume that we have 250-volt
D.C. mains, and wish to charge a small 2-volt accumu-
lator the charging rate of which is 0.25 amperes. Now
it is well known that the internal resistance of an
accumulator cell in good condition is so low that it is
virtually negligible. It is therefore obvious from Ohm's
law that if the cell is connected directly to thc mains
there will be an enormous rush of current, and we must
put a series resistance in circuit in order to limit the
current to 0.25 amperes, which we have already
assumed to be the normal charging rate of the accumu-
lator.  We will in this case ignore the back volt-
age of 2 due to the accumulator in order to
simplify matters. A moment’s work with Ohm's
law shows us that a resistance of 71,000 ohms is
required in circuit in order to limit the flow of cur-
rent to 0.25 amperes. Now it is quite easy to obtain
a reliable variable resistance of this value which is
fully capable of carrying a much larger current than
that stated without heating up. We can, however,
choose one of the 250-volt 6o-watt lamps which we
have in the house, since it is clear from our know-
ledge of Ohm’s law that its resistance must be
1,000 ohms, and if we put a reliable ammeter in circuit
the reading will be found to be 0.25 ampéres.

The Carborundum Crystal.

Let us suppose that, for some rcason, we desire to
halve the charging rate. The obvious idea of putting
an additional lamp of the same rating as the ori-
ginal lamp in series in the circuit, as shown in
Fig. (a), occurs to us, for we know by Ohm's law that
doubling the resistance in circuit will halve the charging
current. The lamps will now be burning dimly, ss
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When Ohm’s Law Appears to Fail. —

the voltage across each will be only half the rated
value, or, to put it another way, only half the current
required to cause normal filament brilliance will be

flowing. If we consult our ammeter, however, we
shall find that our actual current is either considerably
less than half or considerably more, according to
whether our lamp is of the carbon or metal filament
variety. It would appear, then, that Ohm’s law has
failed. This is, however, quite fallacious. What, then,
has happened? Simply that the resistance of the lamp
filament has changed. The explanation is that the
resistance of a lamp filament changes with the tem-
perature, and the resultant effect is the same ‘as if we
had been using a variable wire-wound resistance, and
had failed to adjust it so as to include twice the amount
of wire in circuit when desiring to halve the current.

Another thing to consider is the peculiar behaviour
of the ordinary carborundum crystal. If a voltage be
applied across this crystal, and gradually raised, a pro-
portionately increasing current will flow until a certain
critical point is reached, at which it accelerates more
rapidly than the voltage. Apparently Ohm’s law has
failed ; actually, however, the resistance of the crystal
has suddenly become lowered.

240 VOLT 60 WATT LAMP RLETE
R = 1000 n +
P ———— a
l o
1
X :
Le Y
32 i ‘ 5
>s <<l e H
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R}
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® ®

In (a) is shown a simple battery charging circuit, while (b) shows a

simple valve testing circuit. In the latter case it should be noted

that the arrow shown in dotted lines indicates the direction that
¢grid current flows if positive bias is applied.

The carborundum crystal is not alone in its peculiar
properties of changing its resistance under certain con-
ditions. Selenium, for example, changes its resistance
under the influence of light, and many substances
change their resistance -under various influences, such
as heat, mechanical pressure, etc. The modern photo-
electric cell, of which the selenium cell was the pre-
cursor, possesses the property of altering its electrical
resistance in accordance with the degree of light thrown
upon it, and it is this property that has rendered pos-
sible the advent of talking films and such success in
television as has already been obtained.

Ohm’s Law and the Thermionic Valve.

We can now pass on to a point which concerns us
most, namely, the apparently anarchic attitude of the
ordinary three-electrode valve towards Ohm’s law. In
order to discuss this matter we will consider a valve
which has a milliammeter in its plate circuit and which
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is provided with the usual H.T., L.T., and grid bias
batteries. When all is connected up correctly, a steady
current will, of course, pass from the valve filament
across to plate through the milliammeter and H.T.
battery back to filament, and then across to plate once
more as indicated in Fig. (b) by the full arrows. We
can ignore completely the actual filament heating circuit,
which may be considered as a simple local circuit which
does not here concern us.

Valve Resistance Altered by Grid Bias.

Now if we try the experiment of raising and lower-
ing the value of voltage on the grid we shall at once |
notice that the plate milliammeter is varying in its
readings in sympathy with the varying voltages we put
on the grid. At first sight it would appear that Ohm’s
law has failed us altogether, for the current in the
filament-plate-H.T. battery circuit (usually known as
the plate circuit) is changing without our altering in
any way the H.T. battery voltage or the value of any
resistance in the circuit, such as an anode resistance,
which we could, if we so desired, put in series with
the milliammeter. Let it be said at once that if the
plate circuit could be changed without any alterations
being made to the voltage or resistance of the circuit,
then would our faith in Ohm have been in vain.
Actually, however, the cause of the varying plate current
is the varying of the valve resistance.

It must be remembered that the grid in the valve is
mounted directly in the path of the ‘“ electron stream ”’
{a synonym for electric current) passing from filament
to grid, and if we bias the grid negatively, or, in other
words, force electrons from the grid battery on to the
grid, they repel, to a certain extent, the electrons leav-
ing the filament en roulte for the plate. The greater
the negative bias, therefore, the less the number of
electrons reaching the plate, and vice versa. The grid
then merely acts as a variable valve resistance.

If we withdraw electrons from the grid by biasing
it. positively, we shall not only get a heavy plate
current, but shall start a new thing, namely, grid cur-
rent, which consists of electrons leaving the filament
passing to the grid and then passing via the grid leak or
transformer secondary to the negative end of our valve
filament. An interesting point to notice here is that
when grid current flows, it is in the direction of the
dotted arrows, and so fends to charge the grid battery,
and if we used a small accumulator for eur grid battery
it would actually charge it if the current were large
enough to produce any definite chemical effect. The
foregoing remark has somewhat of a Hibernian flavour,
but is nevertheless true. Screen-grid valves and pen-
todes are, of course, equally as amenable to Ohm’s
law as the triode.

There are many other points in connection with the
valve and Ohm’s law upon which space forbids us
to dwell. Similar considerations also forbid any dis-
cussion of Ohm’s law and alternating current, and
the writer can only state that in alternating current
work, be it of the power variety, the *“ L.F. amplifier *’
variety, or the high-frequency variety, Ohm’s law is
still impregnable ; there are many traps for the unwary
who think they have found its Achilles heel.
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“The Wireless World” Supplies a Free Service of Technical Information.

The Service is subject o the rules of the Departmnen!, which are printed below: these must

be striclly enforced, in the interest of readers themselves. A
interest 15 deall with below, in some cases af greater length tha

Grid Circuit Decoupling Resistance.

1 notice that in one or two rrceivers de-
scribed in The Wireless World, de-
coupling resistances and by-pass con-
densers are included in the grid
circuit, particularly of an anode bend
detector.  Can you give me an idea
as to the best resistance value to use,
as there seems to be no general agree-
ment on this paint? L. W, E

The addition of a decoupling scheme to
the detector-grid circuit is likely to be
of some advantage when this valve is
preceded by a highly efficient H.F. am-
plifier, and when bias is obtained from
an unscreened battery common to other
valves. As to the value of the resistance,

a good deal depends on whether it is con-

sidered necessary to take precautions

against L.F. interaction, as well as to
restrict the flow of H.F. currents. Up
to a point, the value is not critical, but
the use of too large a resistance is apt
to accentuate trouhles brought about by
the intermittent flow of grid current—
which may sometimes take place in the
best regulated set. Grid-loak type resist-
ances are handy for this purpose, and we
suggest a value of something between
10,000 ohms and 50,000 ehms.

0Ccoo

Audio-Transformer Coupling.
In almost every cose, desiyners of sela
with N.G. high-frequency velces mulee
a point of the fact that a compromise
hetireen the requirements of sclec-
“tivity, sensitivity ond omplification
can he made by suitably adjusting
the number of primary turns of the
tuncd intervalre transforner. My
own set 18 coupled by the tuned anode
method I3 there any easy and simple
way of effecting sinilar adjustments
without radical alteration to the de-
sign? S. C. G.
Practically speaking, the advantages
offered in this direction by doullde-wound
transformers can he obtained in cases
wlere tuned anode couplings are used
by converting the coil into an auto-trans.
former.
The method of procedure will be made
clear to you by a consideration of Fig. 1,
in which the conventional connection be-
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tween valve znode and coil is shown by
a full line. Yheu it is desired to improve
selectivity, or to reduce awmplification so
that stability may be oblained, this con-
nection is transferred to a tapping on the
winding, as indicated by the dotted line.
As this tappitg is moved towards the end
of the coil in connection with H.T. 4,
there will be progressive improvement in

selectivity and, generally, a falling-off
HT+
===
I
!
| e
SUCCEEDING
VALVE
()
LT~

Fig. 1.—Iilustrating a method of Improvin,
the selectivity of a ‘‘ tuned anode ' H.F.
coupling.

RULES.

(1.) Ounly one question (which must deal with
a single specific point) can be ansiwcered. Letlers
must he concisely worded and hewded ** Infor-
mation Departient,”

(2.) Queries must be written on one si.e of
the paper, and dingrams drawn on a separate
sheel, .1 self-addressed stamped envelope must
be enclused. for postal veply.

(3.) Designs or cirewit diugraing for complele
receivers cannof be given : under presenl-day
conditions justice cannot be done to yuestions
of this L:ind in the course of « Ietler,

(4.) DPractical wiring plans cunnot be supplied
or considered.

(5.) Designs for compoents such as I.F.
chokes, power {tremsformers, ele., cainot be
supplied,

(6.) Queries arising from the construction or
operation of receivers must be confined fo con-
struet.omal sets described in ** The Wireless
World  ur o standard manufacturers’ reccivers.

Readers  desiring  information on malters
beyond the scope of the Informution Depart-
ment are ineited ' submit suggestions regarding
subjects fo be reate¢ i fulurc articles or
parayraphs.

sclection of queries of general
n would be possible in a lefter.

in amplification (unless the valve has an
impedance well below the average).

cooow

The ‘ Everyman Four’’ and Gramophone
Reproduction.

I am told thut there is a very simple
method of conmecting a pick-up to an
* Lveryman Four ” wwithout the need
of any alterations whatsoever. Will
yow please describe 1t? V. L.

Witheut a doult, “the simplest way of
making this addition is to join the pick-
up directly across the grid leak associated
with the first L.F. valve. Of course, the
H.F. valve filament, will be turned off,
and, strictly speaking, provision should be
made for extinguishing the detector fila-
ment in some way—a separvate rheostat
for it is not included in the original de-
sign.

As you will have gathered from recent
articles on the subject, the majority of
modern pick-ups give a sufficient output
to operate with a two-stage L.F. ampli.
fier—into which, in effect, the set is con-
verted by fitting a pick-up in the manner
described.

oooo

H.F. Input Control.

A4 good deal has heen writfen on the sub-
ject of qre-detection velume control,
but I have scen no mention of the de-
vice I am at present wusing. 1'his con-
8ists of « varialle resistance of 250,006
ohms  moximum value, connected
directly ocrogs the werial-grid coil.
Do you conzider that this scheme has
any serious technical disadvantage?

. S, G.
In your locality, almost midway between
two main stations, we would expect this
simple volume control to work quite well,
becanse selectivity cannot be a very scrious

problem to you. The scheme has but a

limited field of usefulness for the reason

that the selectivity of a tuned circuit is
greatly reduced when a comparatively low
ohmic resistance is connected across it, and
it is invariably considered better to use

a potentiometer device in which the tuned

circuit is shunted by a high resistance,

the desired signal voltage being picked ug
by means of a variable contact.
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Eddy Current Coupling.

4 good deal of attention has been paid of

© late to the question of screening in
H.F. amplifiers. If we assume that
plate end grid circuits, with their
associated components, are completely
enclozed in metallic boxes, is there
any possibility of wnwanted coupling
betiween the coils? .F.w.

Unforwinately, even the most complete
screemrg does not preclude all possi-
bility of undesirable couplings through
magnetic interaction, although in almost
all cases it reduces it to an almost negli-
gible value. In amplifiers of the highest
efficiency, in which maximum stage gain
is aimed at, a certain amount of trouble
is sometimes experienced through what is
known as *‘ eddy current coupling.”” This
can generally be overcome by suitable dis-
position of the coils, and by careful choice
of the earthing points on the metallic
screens, although It might sometimes be
necessary to go to the length of using
double screening.

IR
Anode Detector and Pentode.

The suggestion has been made that a pen-
tode output wvalve is not altogether
suitable for use immediately after an
anode bend detector arhen these two
valves are coupled by an L.F. trans-
former. Do you consider that there
18 any basic ohjection to this scheme?
I may add that 1 have tried it with,

apparently, very pleasing results.
. M. C. M.
There is no real reason why this

arrangement should not work well, but in
order to get the hest results from it, cer-
tain precautions should be observed. The
main disability of the scherhe is asso-
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. ciated with the fact that the pentode

cannot handle a very large input voltage,
while the anode detector preceding it
works at its best under these conditions.
This being so, it is not hard to see that,
when the detector is working at its best,
there is a serious risk of overloading the
pentode, particularly it L.F. voltage is
*“stepped up ”’ by a coupling transformer,
and accordingly one is tempted to operate
the detector incorrectly—from the point of
view of quality—by reducing the H.F.
input to it. The need for doing this can
be avoided by shunting the primary of
the transformer with a variable resist-
ance, so that excess magnification can be
thrown away when necessary.
D000

Complicated Switching.

The H.F. staye of my set is transformer-
coupled, and wareband switching is
tncluded, the method adopted being
that in which low-potential ends of
primaries and secondaries are con-
nected toyether, while appropriate con-
nections of the other ends of these
windings are made by the blades of a
double-pole switch. Long- and short-
wave couplings are separate com-
gonents, mounted with the coil axes at
right angles. I mow propose to add
capacity-controlled reaction, winding
the necessary extra coil on eacl trans-
former. Will you please show me how
a four-pole two-way switch already in
my possession, may be used for wave-
band changing? N. G. 8.

A satisfactory method of switching,
applicable to the arrangement you specify,
is shown in Fig. 2. We fear that it looks
complicated, but it is hardly possible to
simplify matters without introducing some
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Pig. 2.~ Comnections for switching H.F. transformers and reaction coils where
1 short-circuiting is not employed.
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modification to your proposed scheme. I
any case, you will find it easy enough tf
trace out the connections, which are quitg

straightforward.
o0QO

Gramophone Volume Control.
My set s fitted with a volume control re
gistunce which is shunted across th
L.F. transformer primary in the de
tector 1alve anode circuit. 1 am
about to fit a pick-up, and should lik
to know whether the control will still
be operative tsand satisfactory) whe
the set is used for gramophone repr
duction. J. D. S
This all depends on the position of you
pick-up; if it is inserted in the grid cir
cuit of the valve in the anode circuit o
which the shunted transformer is in
cluded, this method of volume control wil
work admirably. It would, however, b
inoperative were the pick-up connected i
}ihe first grid circuit of a two-stage ampli
er.

0000

A Matter of Frequency.

(Referring to a veply to a previous query
.« .. I notice that you recomniend m

to nsert a 20,000-ohm  decoupling
resistance in series with the anode o

my S.¢. high-frequency valve. Canf

1t be assumed that u lower value—san b

600 or 1,000 ohms, as usually specified]
—woild do equally well?” "I have
practically no surplus voltage in my
uccumulator H.1'. battery; hence this

- question. P. M.

\’Ye do not recommend any considerable
reduction in the value of the decoupling
resistance, as suggested in our first reply.
Your trouble is L.F. instability, which we
concluded to be largely due to feed-back
to the detector grid »ia the tuned anode
coil ; the H.F. side of the set is apparently
quite stable.  Therefore it is necessary
to choose a decoupling resistance of a high
value; although it happens to be in series
with an H.F. valve, it is intended to cope |
(in conjunction with its associated by-pass|
condenser) entirely with L.F. currents.

ovoo

Pentode Output.

I have a Marconiphone moving coil loud
speaker which, as you will know, in-
cludes a built-in output transformer
designed to work in conjunction with
a valve of roughly 2,000 ohms im-
pedance. My problem is this: I am
building a new sct, intended mainly
for long-distance reception, in which
a pentode output valve is to he used;
will it be essential to replace the loud
speaker output transformer with
another instrument specially designed
for the pentode, or will the existing
output device prove to be satisfactory.

: T. E. W.

Strictly speaking, a special output
traneformer, with primary and secondary
windings designed respectively for the
impedances of the pcntode and of the
moving coil, should be used. However,
you will find that the existing instrument,
without any modification, will give very
pleasing results, and we doubt it yen will
find it nesessary to alter it.
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FOR L-F-CHOKES

The man who hasa real know-
ledge of the technical side of
radio will be quick to appre-
ciate the value of our raany
years of cexperience in ‘the
windingofchokes forordinary
clectrical purposes. This past
expericnce has been of incal-
culable help in tackling the
more difficnlt problem of pro-
ducing L.F. Chokes for radio
receivers.  The relationship
betwecn iron and copper, the
positioning of the diiferent
elcments, etc,, right down to
the actual coil-winding itself,
—all these problems have
becn successfully solved in the
light of our past experience.
We arc now able to marketa
range of I..1". Chokes which is
second to nonc in the British
Isles—in fact, the new Varley
Constant Inductance I..F.
Choke (20 henries over the
whole range of from o-roo
m.a.) can lay claim to ad-
vantages unknown to any
other L.F. Choke of the
present day.

Full particulars of any of these
L.1°. Chokes on applicalion.

Standard L.F. Choke, 20 Henries
£1 0 0

Constant Inductance L.F. Choke,
20 Henries over lh( whol range
o 100 mfa 1 10
Dual L.F. Choke 73 chne seties
resistance 700 ohins - il 10
Pentode Output Choke, 2 ratios for
igh resislance speakers - £1 1 0
an Tension L.F. Choke, for 3
amperes - £1 0

Push Pull Output Choke o high
and low resistance spcakers £1 1 0

o

Advertisement of Oliver Pell Control Ltd., Kingsway House,

103, Kingsway, London, W.C.2.

Telephone Holborn 5303.

ERL is the sensational new JBrown “Vee”

Unit. It is the biggest Radio develop-

ment of recent years. For only £2
(the Unit costs 25- and the Chassis 15/)
anyone can assemble, in two minutes, a
ioud speaker that gives fine mellow tone
and better volume than you have ever
heard before. It recreales the llvmg artiste
- in a degree that is positively unecanny.
Soon  your Dealer will have stocks.
Make sure to hear the “Vee” Uit
before you buy your loud speaker.

The Unit Costs Chassis with Cone
25/- 15/-
S. G. BROWN, Ld.,
Western Avenue, N. Acton, W.3.

“AS BRITISH AS BRITANNIA"

@& 97h4

m29 Adverlisements for ** The Wireless World** ars only accepted from firms we believe to be thoroughly reliabls.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
eclumns is :

12 words or less, 1/- and 1d. for every
additional word.

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

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
oontract is placed in advance, and ip the absence of fresh
instructions the entire ‘“copy * is repeated from the
previous issue : 13 consecutive insertions §% ; 28 con-
secutive, 10% ; 52 consecutive, 15%,.

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

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

Postal Orders and Cheques sent in payment for adver-
tisements should be made —& Go. Dbavable ty ILIFFE
& SONS Ltd., and crogsed Notes being

traceable it lost in transit stoild not bz sent as
remittances.

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

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

NUMBERED ADDRESSES.

For the convenience of private: advertisers, Ictters may be
addressed to numbers at “ The Wireless World ” Office.
When this is desired, the st of 6d. to cefray the cost of
registration and to rover postage on replics must be added
to the advertisewent charze, which must include the
words Box ooo, cfo ' The Wireless World,” Only the
number will appear in the advertisement. All replies
should be addeessed No. oon, ¢fo ' The Wireless World,"' |
Dorset touse, Tudor Street, London, E.C.4.  Nevders who
reply lo Box No. advertisemenls arc warned against sending
remillance through the post except in rogislered envelopes ;
9 all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked ' Deposit
Department.”

DeF~ DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safcty by availing themselves of our
Deposit System. If the money be deposited with * The
Wireless Workl,” both partics arc advised of its rzceipt.

The time allowed for decision is three days, counting

WAVE TRAP

for the new~ Regional Sthema

A highly efficientinstrument. 10/6 each.

B. & J. WIRELESS CO.,
2, Athelstane Mews, N.4.

@
NSk

|

the dials
and indi-
cates by a
brilliant
Red  light
whentheset
is switched

-~9-10-11, Corgitor Stroat,— 4
Chancery Lane, London, E.C.4 %

“ THERE 1S A WHALE OF DIFFERENCV

AFPLEBY"S

THE ORIGINATORS OF RADIO
PART EXCHANGE
For Particulars see Miscellaneous Advertisements,
CHAPEL ST. LONDON, N.W.1
OPEN TILL7 P.M. SAT.! P.M.

Phome:
Paddingtan
$82% (3 tinm) |

from receipt of goods, after which period, if buyer |.

decides not to retain goods, they must be returned to
sender. If a sale is effceted, 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 arrangemient between buyer and seller, each pays
carriage onc way. The scller takes the risk of loss or
damaye in transit. for which we take no responsibility. IYor
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over {10 and under f50, the fee is 2,6; over
£50, 5/~ All deposit matters are dealt with at Dorset
House, Tndor Street, London, E.C.y, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

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

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

The percon desiring to scll, in sending us particalars for |
his advertiseiment, will in every case make use of a Box
No., and should add to the price which he requires thel
amount of royalty custoinarily paid by mannfacturers. |

If the purchascr is satisfied with his purchase, the sum
realised will be forwavded to the seller, less the mmount
due in respect of royaltics, which amount will be paid by
“ The Wircless World " to the owners of the patents
concerned, and a certificatc 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. [

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

LAW

COPPER & ALUMINIUM

SCREENS
S G REGIONAL 225 6d.

RECEIVER
COMPLETE WITH BASE BOARDS

"Wi;';alnss World” S.G. Mullip_le_Valva

Portable box 12/6.

ANY SCREEN TO ORDER.

Trade and Wholesale enquiries invited.

LOCK.ATKINSON WIRELESS,
93, Grea; Titchtield Street, W, t,

Poaowss Fitray L,

| o
CON

IMPROVE SELECTIVITY,

’ TRY THEM.
Sead jor Polar Catalogee (V)
WINGROVE & ROGERS LTD.,
188-189. STRAND. LONDON, W.C.2,

RECEIVERS FOR SALE.

q(‘,()'l"l‘ SESSTONS and Co., Great Britain's Radio
¥ Doctors. -Read advertisement under Miscellancons.

-VALVE All-wave Receiver, latest type, pow{eriul,
perfect; £4.-V, Taylor, 57, Stndley Rd., Stock-
well, London, {0274

IRELESS i3 a Fascinating Subject, but makes
L heavy demands upon the purses of its devotees.
Jor one who is determined to keep abreast of the
Limes, there are always new components to be bought,
and sets and loud-speakers to be superseded.
T the Same Time, the would.-be bLuyer is often
du!.cn‘enl from buying becausc he knows that
there will be still one more piece of apparatus left on
his hands, to add to those already in the junk box.
“IL Have Opportunities of Disposing of Semi Obso-
lecte Apparatus to those who are not fortunate
| encugh to be able to afford the latest tvpe, and will
lake.such apparatus or components, providing they
v sre in saleable condition, in part excfmnge for any
new set, lond-speaker, or component required,
LIL Wf. Ask is that You should Send Along a List
h .of Your Old Apparatus, together with your new
requirements, or, better still, send the apparatus to
U5 to inspect, when we will make you a fair offer.
I[-' You Approve of this Vou can Send your Remit-
tance for the Balance, and we will forward the
apparains required; if you have sent your old appara-
tus and you do not approve of our offer. we will
return, carriago paid.
HE Principal of this Firm, who has been a pro-
fessional * wireless engineer since 1910, and has
heen manager jor the Sterling Telephone Co., radio
cxpert to the General Electric Co., and Chairman of
the Technical Committec of the National Associalion
of Radio Manufacturers, will willingly give advice to
those who wre desirous of purchasing apparatns: we
are eul-u'elfr unbiased and will recommend the best
#ppiaralus for your particular purpose; you save money
by having genuine expert advice.
])ON'T Forget, We Will Take Your Old Receiver
or Compunents in Part Exchange.
WJ-.‘ Will Also Build Any Sets to Specification
. (Marconi royalties payable), and install anywhere
in the British Isles; sets modernised; send for esti-

wmate.—Scientific Development Co.,, 51, Fishergate,
Preston.  'Tel.: 1364. 226

‘“VALYE JTortahle, complete, new crfect order;
5 £9/10.—Brucey, Fuctory Sq., Str’eutl}mm. 23

[5682

SI.‘I’IGRIIE’I{ Gecophone Portable, just returned frem
’  umkers, in perfect condition; £25.—Bridger, 151,
‘Ulgh St., Slough. {5742

|Rl'}AD and MORRIS, Ltd.,

MUY Mains Pioueers, who in 1925, equipped the
hospituls with mains sets.

| Sl‘l].L Supreme in all AMains Work.

OW Tension A.C. Eliminators Permanent) I

‘IJ ing Batteties; now only £5/15, 7 Replac-

FPVIE  Original  Electrolytic Condensers, as wsed in
above 2,000 m.tf.; only 13/, including postuge.

y\l OVING Coil Speukers.

A

/\LL Mains ower Units.

; R):An and MORRIS, Ltd.. 31, Easteastle St.

tfaci
back of Warings), Oxtord $t., W. “5ras

(5745

$<~.reencd Grid Sclf-contained Transport-
original model, new at cost prive, £25;

mains quality super set, Cosmos A.C
valves, complete with mains unit and wave trap, in
aluminium case, new, only very good offer accepted;
above sels may be heard any evening by appointment,
—~63, Warwick Gardens, W.14. Western 11317 (5801

NEW Roadsite Four Screened Grid Portable Set,
| De Luxe model, blue spot speaker and cradle,
| leather case, etc., new.—Write Sadler, 42, Eton Av.
| Mampstead. 15778

]FLS’I‘REE.Six, ir mahogany pedestal cabinet, com-
A4 plele wilh valves (2 spare), 6-volt 80-amp  acen-
malater,  Philipe LT, ‘elimivator {A.C.), with G.B.,
Ediswan trickle charger, Marconi moving coil, gramo-
phone LS. unit, and mahogany pedestal gramophone
with 2 sound reproducers; the lot £30, or would
consider sule separvately.—S. McDonald, Branscoombe,
Braok Gardens, Kingslon Hill, Surrey. (6776
N W Sety to be Cleared at Sacrifice.~32 guineas

symphony Radio granwophone, £25: 31 guineag
Chukaphune conibined gramophone and portable flve,
£24; £3:12/6 Philips 220 1).C, eliminator, £2/17/6;

£23/10 Pye portable. £15; 15 gunineas Truphonic
pertable, 11 guineas: 16 guineas Panduaa portable
five, £12; Mullavrd Master Three, with large horn

Amplion and valves, £8/10; Cossor Melody Maker,
with valves, £5: Vullard 8 G.P., with large vahinet
containing speaker, balteries and valves, £11, Write
for requirements of components Latteres, etc.. at
bargain prices.—Box 2540, cjo The Wireless 1iorld.
{5771

B30
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Receivers for Sale,—Contd.

SIMMOA\_‘])S LROS. all the Best
Receivers.

SI.\IMONDS BROS.—The New lmpire receiver; £11.
SIMMONDS BRROS. for
uny publisled design.
SIMMONUS BROS. for the Kilo-Mag l'our; £18.
SIMMONUS LIRIOS. for Best Materials and Guarau-
+ teed Workmanship,
Sm_gil(;.\'ns BRROS. for the Bereemed Grid Regional;
IMMONDS BROS.
and repairs.
SI)IMU.\'US BROS. tor the I'entode Two; £7/2/6.
SI.\I{\_IO.\‘DS BROS. for Quotations Without Ouliga-
ions.
IMMOXNDS BROS.—All nhove prices are for the set |
#s specifled, in ouk cabinot, excinsive of valvos,

batteries, and royulties; prives with pleasure for sects
10 your own or any design.

SIM.‘\IO.\'DS BROS., Shireland Rd.. Sllet‘h\wi(:fiq.la4
1

for Moderu

Receivers, constructed to |

|

for Modecrnjsations, overhauls,

GEL' I'HONI  Portuble, £17/10; Pye portable,

£12°10; Taughn, £11; Bunulept IMtho grand,
S-valve, £15: Burndept 7-valve suwrhet, 1925.26, £12;
ditto, 1926-27 model, £16; Marconi V2 :med wrmplifier,
£7/10; RBucndept 4e-valve, £8/10; also Burndept hurea
cabinet {with partly built set), £12.--James Scott gud
Co., Radio Eugineers, ltunfermlina, {0320

LI Turitish Six, cowplete with new valves, withont
ccabiyet; pri £14; demonstrated auy evening hy
appointicent.—'I’hone:  Willesden 7248, [581¢

Ol‘l'qRTI'.\'IT\'!-—Screen Grid Three, dval range
enil, no valves, in solid (mot ** culled ) mabiogany
cubinet, accommoditing hatteries, £3:10, approval is
rossible at the price, but guaranieed wotking; CMin
wolding  frame, 10/-; 2 6.volt Marconi pawer val
10 -: other components, moters,

Brown’s  donblo microphone ampiitier,
ideal tur crystal loud-speaker or radio
—~Clark, 120, Upper Tulse Hill, S.W.2.

A

semd for
st £20, £

ete. s
picture rcce{ﬁimn

BATTERIES.

PEN’I‘ODE Users, wrile for details of pew size sell- [
charging battery: 7d. per volt; illustrated catu-
logue giving Jdata post free.—~U. Taylor, 57, Studiey
Rd., dteckwell, London. [0273 |

ET H.T, Replaccments.—Sacs (capped or un-
capped), highest grade, No. 1, 10d. per doz.;

Nu.o 2, 19 per doz --Sce below,
Zl.\'(/‘.‘l.» Best qualily (wired), No. 1, 8d. per doz.;
No. 2, 9. per dvz.; orders valued 5/- carriage
paid. otherwise 6d, for pustage.—-British Battery Co.,
Clarendon Rd., Watiord, Herts. [0258

ET 1.7 Battcries.—Parts per dozen, jars, No, 1,

L2041ty squave, 1/3; No. 2, 1’6; zines, No. 1,
10d.: Ne. 2. 1id.; saes, No. 1, 1/2 dozen:; No. 2,
1;9; terminals, 8d.. 100.; dozen cclls (18 volts), com.
plete with hands and electrolyte. No. 1, 4/1; No, 2,
5/.; pest 9d.; high efficieucy, long life. seli charging,
upkeep small; send 6d. for sample unit; illustruted
booklet free, carringe {ree orders 10.-; write for free
list wircless bargaing; trade supplied —W. Taylor, 57,
Studley Rd,, Stockwell, Tondon. 10039

LES. Accumulator Mire and Maintenance Service

(5 mile radius).—98, Cherry Orchard Rd., Croy-
don, [4062
ETTER  Accamulator Charging.—We guarantes

pre charging and maintenance by expert per-
somnel. The prices are very cconomical amd jnelhade |-
tronhle-free collection aml dedivery; also hire and part
hire service of Ohlham Latteries; official Oldham -
vice station,.—Ancloy Nadio (associated wilh Anelny
Producls), 36. Hindmans Rd., East Dulwich, 8.}.22.
Tel.: New Cross 4074, (5554

NPZ\\' Unused Celluloid L.T1. Accumulators (2-volt},

Okdham 20 amp actual. 5/6; Fuller Sprala.
30 amp. aclual, 7,/6; 5 unusea 10-volt (673 tyjw!
Exide TLI. units, 16/-, carriag: paid.—A. Lindsay, |

105, Byres Rd., Partick, Glasgow. {5784

H.T. Fliminator, output 1,750, 40 m.a., £2;
assmaunn  moving  coil 6v. loud-speaker,
Bonviam 47,6 loud.syeaker, 35,-;
¢ condensers, 10°6; Phillips 328 reelify
chiging walve, new, used once for testing.—E.N.,
2564, ¢.0 The Wireless World.

ARCONI Generalor, 1,500v.,, D.C., £2; "Cossor
M., withoul valves, in cabivet, £3/10: 3v. dua’
range. needs slight attention, £2/10: few E.B, coils,
13 cach; cone speaker, 15/-; Nesper horn speaker.
10/+: other goods cheap.—Senc. S.A LK., Moorerofl,
Hathersuge. 5

TCGENTONE A.C. Eliminator, W.IB., 120v., 18
n.a., cost £4/19, £4; Marconi ldeal Junior

. 8/-; Lissen IL.F.. 4/-; Blue Snot cone, as
1. M,, 74, Shirley Park Rd., Croydon. [5779

W, H.G. Regional Recciver, complete sereening by

tranzform
new, 8/-,

Parex (new), 20/-; coils, 25/-: owner Junable o
complete. .- Golifrey, 68, FElshar. Rd., By
appointment only, {5684

B3I

the -
‘DOMINION’
Slow. Motion Dial

A Vernier Dial at 3/6!
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 besutifully grained mahogan;
bakelite.

Drownie

5 WLre

NELSON ST. WORKS, LONDDY,
N.W.1,

Bring your sat

Home Construction
Linen Diaphragm
Steel Chassis Build

Loud Speaker Kit

Tke perfect reproducer

Constructed in halt an hour with a
screwdriver. It has a double lincn
diaphragm, size 20” X 20", and adjust-
able damping attachment. Will takc
any popular cone movement—"G; 1.C_."
* Blae Spot,” * Triotron,” * Hegra '
‘Brown,"” etc. Complete Kit includes
Ilope, Brush, Instructions, and Orna-
mental Sides 2]/ Postage gd

For best results use a

Twin Cone Movement,

15/~ Postage 6d.

I'rade enguiries solicited. Literalure on

application.

GREEN & FAULCONBRIDGE Ltd.

Grosvenor Works,

COVENTRY.

Batteries.—Contd.
T Accumulators, 120 valts, Kdicwnn, Intest pirt-
tern, pructically new, fully charged, 2 dozen lesd
witulen plugs: £2, or neurest ofter: purcharer o Tetoye;
burgaiu.—Hackney, 62, Egmout Rd., Sutton. [5802

6 -VOLT. G.E.C. H,T. Accumulators, 3 parls in

wooden ciutes. 20 volts each, gunrantee] good
vondition; eaeh 7/6, or 3 20/., carriage paid. - Upton.
‘Langlons, Alresford, llauts, (5828

CHARGERS AND ELIMINATORS.

TANTALU)I Electrode Rtrips for ILT. Rectifiers,
suitable for A.C. mains eliminators; 2d. cach. or
scb of 8, 1/-—1.7, Dalter St., West Norwood, S.E.27.

10308
TA;\'TALU.\I and Lionium for A.C. Rectifiers; make
- up your own inexpensive chargers; blue priuts
‘or H.T. and L.T., 1/- each; Lioninm electrodes fitted
th terminals 2.3 amps., and 5-8 amps.—Blackwell's
| Metallurgical Works, Lid., Liverpool. {4593

iAR Bauery Chuarger, 7.5 lo
.. little ‘used; £3, or uearest offer.—C.,
sworth, 53, Bradford Rd., Stanningley, Leeds.
i [5781
TRA;\SFORMERS and Chokes for Battery Elimina.
tors, and for all wireless purposes, receiving or
transmitting; enquiries invited.— Chester Bros., 244,
Dalsten Lane, London, E.8. {4933

JUS’I‘ Out!~The new {umproved model Uniflex H.T.
A.C. eliminator kit; 30/.; giving full output of
120 volts, 15 milliamps, fres from un results,
TIIF,.New Kit Includes Shielded Mains Trausformer

with T'enminals, beuvy choke, 3 ydra type eon-
denser, tested §00 volts, 1).C. Loewe vaewum resistance
and clip, valve Lolder, el ceady diilled, and 3 sovkets
fitted, all the eomponents mounted on i yolished busa
hoard, and neatly boxed with tnll justructions und pie-
tare dingraie, reads Tfor as<ewbling in a tew minutes;
sent anywhere in the British Isies, per pareel pest,
c.od, 30/, on the receipt of a posteard stuting mains
voltuze, and eyole.

ULLARD D.TU.10 YValve, recommended, 15/- extra

(please state when orderiug il valve to be sent,;
| every part guaranteed; satisfaction or money refunded.
HY New Model is the Fiuest Valne in Encgland,
thousards now in use: bundreds of testimoninis.

15 volls, 2.1

ULL DYarticulars and Diugram Vree; dealers write
| & tor terms.—Liverpool Radie Supplies, Unitlex
Works, 64, Myrtle St., Liverpoul. {5640

JORTEXION Translormers. chokes, etc., wound to
any specification; write or 'plione for quotation;
best guality components only.—Vortexion, 72, Merton
Rd., Wimbledon, S.W.19. Tel.: Wimblclon 281[4‘ .
031

HITIPSON'S Cafety High Tension Battery Elimi-
nalors.

LIL.IPSON'S Salety Elimiuators Give Consistent
Results.

HILIPSON'S Safety Eliminators are Guaranteed for
32 Months,

HILTPSON'S Safety
Days’ Ap; al

HILIPSON'S Safely Eliminators are Housed in Art
Enamelled Metal Boxes, fitted with 120t of flex

and a Bakelite plug, and are coustructed from Lhe

very best material throughour.
HINLIPSON'S Safety Eliminators are the Cheapest

tv Install, and the cheapest to run; prices:
Model AC5, £4/1716; A.C.7. £3/17/6; complete
with full wave re~tifiers; model D.C.4, 37/6; D.C.5,

P

Elimninators are Sold on 7

| HILIPSON'S Safety Eliminators are Described and
Mustrated in our Booklet ** Radio Power.'" Have
l ven had yonr copy I—-Write to-day to
IMLIPSON and Co.. Ltd., Radio Engineers, Astley
Bridge, Baton. 'Phone: 2038. 'Grams: Salely
Bolton., Ist. over 50 years 0318

{TLECTRA Transformer Laminations and Bakelite
_4 Bobbhins for Home Constructors, 2 uew sizes nvail-
able: write for list. . i
¥ Mannfaciure also Complete Muins Transiomuers
| and Power Chokes, for every wireless purpuose,
AINS Travsformer  for Toreign  Listeners  Four,
| 307-; smoothing choke, 15/-: 1,000 volt ).C. test
copplensers, 2 mid. 3'-, 4 wid, 5/3. .
[1{EI,IABLE Apparatus at Reusonable I'rices; cou-
~ult us first; we speciulise in wireless power from
the aneing, and  can save you moneyv.—Navage, 146,
Bi-hopsgate, London, E.C.2. ‘I’hone: Bishop:gate FSSE?OBS'

l CABINETS.
NABINETS.—First class gends at competitive prices;
send for lists.—Gilbert Cabinet Maker, Swindon.
{9833
are Brilain’s Best
10313

RTCRAFT Radio Cabinets
3 Value,
]T;\\"S Cabinets, the greatest range of pedestal
X cabinets in the kingdom; original creative de-
sigus at prices 50% lower thaw elsewhere; quotations
fer specials by return; delivery at short notice guar-
| anteed; moving coil, portahble, baflle, vignetie, radio.

sramo, electric  pick-ups, television, ete; illustrated
| lists  free.—¥. Kay, Wireless Cabinel Manufaciurer,
| Mount Plessant Rd., London, N.17. ‘Phone: Wal.
thamstow 1626. (5362
[ AR’[‘CRAFT Radio Cabinets are Britain’s Best
£ Value, [0311

Advertisements jor '* The Wireless World ' are only accepled [rom firims we believe to be thoroughly reliable.,
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Cabinets.—Contd.

RTCRAFT Radio Cabinets are Britain's Best
Value. [oz10
] IGBY'S Cabinets.—Table models in eolid oak and
mahogany; from 11/6 to 71/-
]\IGBY'S Cabinets, fitted with Radion or Resiston
- chonite il required,
[GBY'S Cabinects.-Pedestal model,
batlery compartment; from 56/- to
DIGBY'S Cabinets Made to Customers’ own Designs.

with separate
£12.

IGBY'S CQCabinels.—Write for new 16-.page art
catalogue.—F, Dighy, 9, The Oval, Hackney Rd.,
E.2. 'Phone: DBishupsgate 6458, {o128

RTCRAFT Radio Cabinets; Britain's best valuc;

lowest  prices consistent  with  highesl yuality;
lustrated list free from actual manufacturers.—Art.
craft Cn., 156, Cherry Orchard Rd., Croydon. 'Phone:
Croydon 1981. [o040

RTCRATT Radio Cabinets
Value.

?INEST American Types, astonishing value, special
. offer oak cabinets, hinged lid, bascLoard, highly
polished, take 12in,x6in. panel; sample, carriage paid,
6/6; trade discounts for quantities.—Mag-Radio, 112,
Warstone Lane., Birmingham. [2665|
" OUD.SPEAKER Cabinets, extraordinary offer, oak

are Britain's Best
{0309

4 cabinels, handsome Irol front, highly polished,
13in, square, 6in. deep, finished moulding, take all
ordinary unils; sample, carriage paid, 6/6; trade dis-

counts for quantities.—Mag-Radie, 112, Warszone Lane,
Birntingham, [2666

COILS, TRANSFORMERS, ETC,
q. PUTLSKORD. —Coils, transformers, multiple valve
[ portable, 21/6; Furcpa portable, 21/- rair; 8.G.
regional, 37/6 pair; Selective Two, 15/-; flat dwellers
A.C.3. 16/6: Kilomag 4, 60/- set; modulated wave-
meter coils, 21/- pair.
J. PULSFORD.—Coils for the foreign listeuers; 4

will he available shortly at 31/6 set medium
wave; 3176 sct long wave; bases 1/6 each.—S. Puls-
ford, 135, Hockley Hill, Birmingharm. (5770
,000 ohm. Decoupling Resistances for ™ Wireles:
. World ° Cireunts; 1/3 cach, post free.—Groves
Brothers, 8t. Mary's Place, Sheewsbury. [5753
{ET of Four * Wircless Worlil” Coils, with bases;
Y Seleetion Four, wound by Peto Scott Co.. offers.—
Watson, Irnnmenger, Youghal, Ireland. 5797
SIMM()NL)H B1ROS.—Berclit coils.

ULLARD S8.G.P>. Master Three Berclif Dual Range
Coils, specially designed, complete; 30/- pair,
]{l[.()-MAG Four Coils, complete; 63/- set.

MUI.’I‘!PLE Valve Portable H.F. Transiormer; 25/-.

FLAT Dwellers,.—A.C. Three double aerial coil; 17/-.

SCH()OLS Demonstration Receiver, set of 4 coils;
76/6.

H

!
SCREFNED Grid Regional Coils, as specified; 43/-‘

pai
LL * Wireless World "™ Coils Snpplied, mostly from
stock, cvery coil guaranteed by the originalg

specialisis and leaders: Everyinan Four coils, 33/.;

pair; Europs Three, 33/-; New Empire set of 3, 21/-;

Broadcast coil, 8/6; Tilan unit, 15/-; 600 ohm resist.

ances, 2/-

IBICIQ(JI‘IF Standard Coils for New All-Wave Fonr,
Standard Four, A.C. Three, Regional, Everyman

Faur. ete.; 77/9 sct of 4, with bases,

] ERCLIIF Catalogue and latest Coil List Post Free;
trade supplied all quantities.

C;IMM()NDS BROS., Shireland Rd.. Smethwick. |

P 14842

S

PULSKORD.—Coils, transformers; Enropa portable,

21/- pair; Multiplo valve portable, 21/6; B.u.
Reghal, 37/6 13 Selective Two, 15/-; flat dwellers’
A.C3, 16°6: R mg Four, 60/ set; modulited wave-

m'eters, 21/-'p;u'r-, 600 ohm re-i<tances, 1/6 each.

PULSFORD.—Forcign Listeners’ ¥our medium
wuve cojls, 31/6 set; Jong wave coils, 31/6 set;
Lases 116 each.—~8. DPulsford, 135, Hockley Hill, Bir-
m ugham, (5817
600-0![){ Decoupling  TResistances for © Wireless
Wotld ” Cirenits, Lund made and tested in
our own workshops: 1,- euck, pest free.—Groves BEros,
$t. Mary's {lace, Shrewsbury. [5832
NOREIGN  Listcners’ Four.~Full set of coilr as
specified, £2/10; screening hoxes, 5/- each.—Stott,
JLO-MAG PFour.--Full set coils, 33/-; screening

boxes, 25/6.—Stoll, 63, Syke Rd., Rochdale,

(5812
DYNAMOS, ETC.

ORTLEY Generator, 1,500 volts, 100 m.a.. £10,
or near of Lucas dynamo, 12 volts, 250
Wails, Zenith transformer, 230 volls primary, sceond-
ary, 25 valls 5 .. 12 volls 8 amps., centre Lapped,
what offers?—- Newsonia, Bull Laue, Rayleigh, Essex.
{5834

GRAMOPHONE PICK.UPS, ETC.
RAND New, 2 American first elass pick-ups; retail
30/- cacl, selt at 10/- esch.—Write 77, Hartland
6. (5822

Ré., N.W.6.
TRANSMITTERS.

UARTZ Oscillaling_T.enses; 2/-; oscillate without
reaction.—8mith, Bryn Rodyn, Colwyn Bay.
{5799

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

You want an “ELECTRADIX”

Radio Tester to get exact resu_lis.
The ¢
DIX-ONEMETER

is the Highest Grade possibls.
Used in Admiralty, L.C.C.
G.P.O., and the 'Varsities.

Price: “DIX-ONEMETER,"”
in case, reading 40 microamps.
per div., with 5 Multipliers,

£4 10s.

A WONDERFUL STOCK OF RADIO AND

SCIENTIFIC APPARATUS.
Send us your inquiries for Moving Coil Speakers,
Muins  Sets, Chokes, Gramo-motors, Microphones.
Recorders, Relays, Special Apparatus for Trans-
mission and Testing. Dynamos and Motors, all sizes.
Bridges, Galvos, Switch and Control Gear of every
description in stock.

Now ready, New Editi f 72 IRustrated
Ca‘:vluve;;’xc(‘ i, ew 1tion 0O page ustrate

Send Stamped Addressed  Envelope for Augus:
ale List

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

.e2RY
gVER gRN
MO?MPBQV?‘ §

HE very latest prin-
ciples of design
combined with the
usc of the very finest
materials make the
Squire No. 97 an out-
standing speaker both
in appearance and per-
formance.
The enameclled, polished
and burnished alumin-
ium chassis will take Blue Spot, Tritron and
Bull Phone units and costs 12.6. [itted
with our special Vellume Cone and a ply-
hoard the outfit costs 15 =.
Saecial modcls can be supplied to take any
unit.
A cone kit comprising a Kraft or Vellumc
Diaphragm, a waterproof Card Ring and
Sucdlin Segments cost 2 6.
Immediate attention will be given to direct
enquiries.

FRED K.

SQUIRE

24, Ieswin Road, Stoke Newiagton, Lonsa~, .17,

For'the Best in:Radic”
~ \\\\\\\\\\ i i ) O -

DAV

(THE BE/T IN THE WE/T
10 LISLE' STREET, LEICESTER SOLARE, LONDONAW.C.2,
Obtgphams 12Umass it 09i0ant 0902 (gl wttos Vofingort Landen
N CTILL .M.
WRITE fOR OLR CATAVOGUE
POSTACL €A FALL IC CALLLRS

AHE LEADING MANUFACTURER3
CFMOVING COIL LOUDSPEAEKER3

Nficss: 89, SELHURST ROAD. S. NORWNOD, S.E.2%,
Works: (Always Open) 42, Cherry Orchard Road, E, Croydon,

| LOUD-SPEAKERS.
B AKER'S SELHURST RADIO.

S
K
S‘I-LI.HURST RADIO Moving Coil Speakers arc of
K. Proved efficiency and recognised as the best

olnainable.  Sold direct Irom address below, or from
dealers in 10 countries. 14 days' aupproval.

\]
[}
IIE “ Wirelcss World " Reader Prelers a Baker's
Electro Magnel, because the bighly efficient unig

used i coyrectly designed, and by the vse of special
steel a bigh degres of magnetisation is oblained result-
ing in Jouder signals without the necessily of an
claborate awplifier requiring high voltages.

A

OUB Moving Coil Speakers are of the Highest Grade,
and appreciated cverywhere, Radio enthusiasts

from all parts huve sent their unrolicited und written

(.u.-'.limuuy of the high efficieucy and magnificent per-
formance achieved.

OFVING Coi:i Speakers,
Sclhurst Radio

manufactured by Buker'’s

; ara of proved efficiency

0\' Receipt of a Posteard, our new 36 page booklet
| will be sent at ouve.
:VULL’ME. with natnral reproduction of beth speech
i and music, obtained from Buker's spcakers.

\I.\’ all Cases we are Happy to Advise You on any
H woint concerning loud gpeaker reprodunction.

| W Centreing Devices are Available which overcome
all difficultics of centreing.

GIVL-:S Pleasure to all Music Lovers, Baker's moving
. coil speakers ave being used for ' Talkics.” in
leading restaurants and hotels. by manufacturers of
riliogramophone receivers, and for all purposes where
volume and clarity of reproduction is essential.

C.\LI. at our Works at Croydon and Examine all
Models; you will be convinced of their superiority,

i TR Moving Coil Speakers, with floating dlaphragm,
| were the first made in this country.

DEAT, for use with the Megavox Three or the Mul-
fard 8.G. T' Master Three, with pentode coil

I OW to Highh Notes arc Reproduced with a tone
4 quality of an euntirely new order, and with a range
covering the entire musical scale. Directly you hear
o Baker's Moving Coil Speaker you are impressed by
the brilliance of reproduction and the natural tone.
!‘[JIS’I‘JCN in with a Baker's Moving Coil Speaker.

OIH(}!NAL‘Pionenrs of Moving Coil Loud-speakers,
Bakers' Selhurst Radio.

USED by True Lovers of Musio the World Over.

IFFERENT Instruments and Voices have delicate

tone «ifferences which may be called aquality,
colonr, or timbre, and are cauced by harmonics ot
¢ higher pitehes which are added to the fundimental
nntes; Baker's moving coil speakers ave designed to re-
“-roduce these different shades of tone, that is why
{ they are preferred to all other makes.
i ELECO Moving Coils are rccognised as the best
obrainable.

! FRMANENT Magneto Speakers, made by Baker's,
cetain Lheir magnetism.

EVERY Model can be Suppliedl asm a Complete
Speaker, ready to connect to vecciver i desired.

LL B%ker’s Moving Coil Speakers are manufactured
throughout at Croydon. and are Rritish,

EY to Realistic Reproduction, Baker's .moving coil
speakers.

E\’ERY “ Wireless World " reader nhould. procure a
copy ol our new booklet.

I{EAD Our Free 36 Page Booklet To-day.

END to Baker's Selhurst Radio, 89, Selhurst Rd.,
South Norwood, 5.E.25 (Tel.: Croydon 1618), or
call at our Works (always open), 24, Cherry Orchard
Rd., East Croydon {15 minutes non-stop from Victoria
or London Bridge. . [0231

n3Ia
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Loud:speakers.—Contd.

OIL Drive Speakers, Goodmans; call any date
between 12.30 p.m. and 1.30 p.m. during the
City luncheon hour, and hear atny of our products
demonstrated.—Goodmans, 27, Farringdon St., E.C.4.
(o091

F You are in London Call and See Goodmans'
Coil Drive and Reed Units bafore purchasing else-

where.—Goodmans, 27, Farringdon 8t., E.C.4. [o090
EPOCH.
EI‘OCH.
EI’OCH.

POCH by Deferred Payments.
EPOCH.

POCH.—Any responsible lLouseholder ean obtain
tarme; o Fateronent, o, IotemtTaihonin’ fon

Mr., Laserson, 110, Cannon 8t., 1.C.4.

BSOLUTELY LUnsolicited Appreciations Testify to
the Definite Superiority of Goodman’s Products!!
OF the P.G.3 Double Acting 4.pcle Balanced Reed
J Unit (25/- type), W.B., Old Traflord, Manchester,
writes:  You certainly merit congratulations on
placing the P.G.3. on the market. At the last Man.
chester Exhibition it c¢ame under the notice of my
friends 2nd_ self, and there was nothing at that Ex-
hibition which excelled the P.G.3.
F.S.. Lcwis}mm. wriles: TUpon test this is a very
. fine unit. Although T have tried several, for
purity of tone and faithlul reproduction over the
whole musical range, it is better than them all, I
congratulate you upon the production of a unit whicl
marks a definite advance in the efficiency of the cone
speaker unit.

L.I).C.. Doncaster, writes: They are without equal,

OODMAN’S8 Cone Chassis Assemblies, the conc
fitted to which are unique, hy reason of Goodl-
man’s exclusive doping processes, can be fitted with
any cone unit in 2 minutes; new model, 12/6;.en-
thusiastic users write : —
ALTL, Plumstead, writes : The cone chassis is work-
ing splendidly. 1t is quite capable of handling
the lqll output of my Kveryman Four, and its response
to faint signals and purity of reproduction are far
in advance of anything in cone speakers I have pre.
viously obtained.
.W.L., Weundover, writes: It may interest you to
know that I am using a Goodman's chassig, and
everyone marvels at the repraduction.
LLUSTRATED Lists Post Free from Goodman's, 27,
Farringdon St., Jondon, E.C.4. [0066

I‘.\'ES'lf Suspension Leather, for fixing comes to
. morving coil or reed units, as supplicd to prin-
cipal makers; 2/- sq. It., 1/6 10in. square; segments
up to 12in. come 9d. for 4; all post free, cash with
order.—Dilley, 8, Ashby Rd. Essex Rd,, N.1. Clis.
sold 0736. [6662

DONO’!‘ONE, the best loud-speaker.

HEAR All the Loud-speakers Adveriised, thea come
amd Luy a '

ONO'CONE.
DEMOL\'S’ 'RATIONS Daily.
40 Furnival 8t., Holborn, E.C.4.

DONO’I‘ONE. the best loud-speaker.
(5669

Y'OL‘R 0Old Loud-speaker Taken in I’art Payment
for the Latest Type; see our advert. under column
Receivers for Sale.—Scientific evel t m. Y

[0227

Fishergate, Preston.
UALITY First.—Your receiver is no better than
its reproducer; fit our complele ussembly, in-
cluding chassis and cono with Dbalanced armature
unit; Blue Spot 27/6, Negra 28/-, Trioton 22/-,
Ormond 26/-.~F, Davies, 31, Abbey B8t.,, Tower
Bridge, S.E.1. (5782

GE:\'U[NE BRargain.—Moving coil speaker by Will
Day, Ltd., 6-volt, high resistance; cost £6, first
£2 sccures.—~Howell, 15, Lydford Rd., Westcliif, ]"‘igsex.
777
Y is tho Webson B.8.7 Moving Coil Loud-speaker
used as « standard in the principal laboratories
of the wirelcss trade?
HY is the Webson B.8.7 Moving Coil Loud-speaker
used by manufacturers of high grade radio-gramo-
phone sets 7
ECAUSE the Webson B.8.7 is designed and made
for the use of musical critics to whom only the
finest possible reproduction is good enough,
AVE you heard a Webson Moving Coil Speaker !
If not, to do so will be a ravelation.
EXD for Particulars to Star Engineering, Didsbhury,
Minchester. ‘Phone: Didsbury 1785, or, if in
London, ask Alexander Black. the Wireless Doctor,
2a, Woodville Grove, London, N.16, to give you a
demonstration, (5764

BLUE Spot Adjustable Balanced Armature Unit,

hrand npew; 18/6, post {ree.~Beechings, 125,
Lilford Rd., Camberwell, S.E.5. (5819

A5

(5518 |

I

WHY WASTE |
MONEY

ON COSTLY H.T.
REPLACEMENTS ?

Standard Batteries are proved
sound economical H.T. Absolutely
reliable and efficient. Improve
reception and maintain a constant
pressure of non-sagging current
that eliminates ‘* background.”
Self-regenerative. Recharge them- |
selves overnight. Voltage main- |
tained by replenishment of elements

at long intervals when battery is

again ready for further use. No
other attention necessary. Neat, ‘
] compact, simple.
THOUSANDS IN USE., |
PLACE YOUR ORDER NOW.
=LECLAN
PERMANENT H.T. BATTERY

Obtainsble from Halford’s Store:, Curry’s Stores. aud all
radio dealers ou cash or deferred terms.

PRICES

1llustrated (assembled complete) is No. 3
slze battery, specially suitable for 3 valves
or over. Super Capacity. Cash £2 17s. 9d.
or 10/1 down and 5 ecual monthly pay-
ments of 10/1.
Popular model, 96 volt unit for two valves.
Cash £2 3s. 1d., or 7/6 down.
Send now for interesting free book.

ANY VOLTAGE OR CAPACITY l
SUPPLIED FROM 7’6 DOWN
The STANDARD WET

BATTERY Co. (Dept. W.W.)

184-188 Shaftesbury Avenue,
| London, W.C.2

V REPAIRS N

Any make of L.F. Transformer, Loudspeaker
or headphones repaired and dispatched within
48 HOURS—~TWELVE MONTHS' GUARANTEE
with vach repair. /= Post Free.

Terms io T'vade.

TRANSFORMER REPAIR CO.,
Dept. W.
D214, High strast, Gollsrs Woad, London, 8.W.19.

Advertisements for ** The Wireless World " are only accepted [rom firms we

-| abroad.

Loud-speakers.—Contd.

EPOCH. the greatest scientific achievement of -the
year

Jrocu. c

El’OCII.—Mnrvellom new’model moving cofl speaker.
POCIL.—Requires no acoumulatort No mains! No
complications! -

Frocm. ) .

{\POCH.~Does not require umpteen valves; a orystal
and one valve or a portahle will work it

EPOCII.—’I‘he only straight line speaker.
POCII.—~8traight
48,000 cycles.

EPOC{,[]TNO resonance! No background! Clear as
a belil

line reproduction from B9 10

POCH.—Sharp,
hissing!

EPOCH.

EPOCH.—A good ‘soprano does not sonnd like »
contralio, nor as if she had a cold.

EI’OCH.
POCH.—A Qute sonnds llke a Sute but a violin
doesn’t,
EPOCII,
EI'OCI{.—-A plano does not come through like a

broken down banjo, nor like a harpsichord or
barrel organ. .

EPOCII.

JPOCH.—The only range of speakers that reproduces
specch as well as music with absolute accuraey.

El’OCH.—The speakers that have eliminated the

defects of ordinary moving coil speakers.

EI‘OCI!.—GreMest variety on the market to suit all
tequirements and pockets,

El'OCl[.—zD models; -price from 50/-,

El'OCH.——Sce the new 9in. public address model,

EI’OCH.—A happy model 66P.M. user asks us to

state that an Epoch does not make a bad set
good, but it makes a good set perfect.

EPOCH.--Testimoninlx by every post.
EI’OCII.

crisp attack. No drummlngl. No

El’OCH.--Ona ol the greatest authorities in this
country, after a comparative test with many
other well known makes, has pronounced Epoch as
infintely superior to the best of the others.

E IOCIL

EI’OCH.—One of the best known experts, whose name
is a household word, ajter most exhaustive com-
paralive tests, has just bought ome for his private use.

EPOCH.

EPOCIIS are {n tse in many Talkies, have beew
adopted by secientific institutions, and are the
prelerred choice everywhere after comparative tests.
EPOCH is Made for Quality; the low price bein
ouly possible by quantity production and sma
profits.
POCIH Speakers are very Massive, sturdy, loolproof,
and made for cverlasting wear.

EPO(;]I.—BM. should & spcaker meet with an acci-
dent you can insert your sparc diaphragm in
3 minutes and the

{no tools whatever
speaker

. required),
is perfect again.

POCH.—With other moving coil speakers 1t 1is
a complicated factory job—perhaps to be sent

EPOCH.—Dealm often push substitutes because of
bigger profits; insist upon getting Epoch.

E POCH.

EPOCH,—H your dealer will not take your order,
. the manufacturers will supply you direct.

POCII—The only proper way to compare speakers
is on your own set with & quick switch over;
Epoch 66 welcomes such a comparison, .

POCH.--You can have any type Epoch, aubject to
7 days' approval.

EPOCH Speakers are Fully Guaranteed,

POCH.—British throughout.

POCH.

POCH.—Bend for Booklet,
EPOCII.

POCH RADIO MANUFACTURING Co., Ltd., are

the manutfacturers. City Offire and Service Sta-

tion, 25, Laurence Pountney Late E.C.4 (off Cannom
St.). 'Phoue: Mansion House 4683, [s&8Y
believe to be thoroighly reliable.
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VALVES.

ALVES.—Rectitying half-wave valves, 4v. §3 amps,,
output 30 m.a., do same work as a 15/- valve

at under quarier the cost, 3/6.—Braidwood, 1, High
8t., Barnet. Try onel [5795

.M.22 (Pentone), slightly used, 12/6: P.M.4D.X.,

new 5/6; P.M.2, 5/-.—Freakley, 25, Sweetman 8t.,
15788

\\;o]verhampton .

T\VO Mullard 4-volt Pentodes,
2.—2, Holly Park, Finclkley, N.3.

ERFECT, P.M.254 valve, full emission;

little umeed; 28/- the
[5824

7/6.—77.
5923
P.M.14,
15/-~79,
7 [5839

Hartland Rd., N.W.6
ULLARD Valves, practically new, 5.G.,

12{6; i".AL.4D), 5/6; Peutone I’.M.24,
Bioadwater Rd., Bruce Grove, Tottenbam.

COMPONENTS, ETC.,, FOR SALE.

e>lanla=la-li

B
VES .

NAMED Inseparably with Radie Part Exchange,
wherever Lhe English language is snpoken.
HERE are those whose wsthetic tastes revolt when
confronted by cheap production, whose.mentalny
allows of no pretence, ta whom rash promises are &
vulgarity and colourful offers a bore; who require
£1 worth of value for every £1 expenditure. and
know full well that no living being can give them
more.
O Them, in the radio field, Appleby's_appeal; in
part exchange exists the most economical method
o1 purchase. .
RIEFLY, Appleby’s  service—simple,
straightforward, fair; a not too dull brochure.
more fully descriptive, will be sent to you immediately
upon request. .
WE Supply Practically all the Leading L.ines of
Radio Apparatus at current list prices, and make
po carriage charges except on accumulators and bat-
teries and exceptionally bulky articles.
I’ You Wish, we will take in part excbange any
branded receiver, component or loud-speaker,. Ior
which you have no further use, providing such is
reasonably modern and in workable coodition.
TO Make Fair OHers, we must see the material;
on receipt of a parcel, which nmst contain a
list of contents and name of sender, we will send our
oHer, which is as an allowance from an order lor
new requirements totallinz not less than twice the
allowance—-but it is fair. In the unlikely event of
no agreement being reached, we will return your
material carriate paid. We cannot execute part ex-
change orders of less than 10/- nett cash value, that
is after part exchange allowance has been deducted.
A CURSORY Analysis into points of economical
relation and psychological effect, of these terms
of part exchange proves interesting.
POINT One.—The terms have existed since the in-
auguration of radio part exchange several years
ago. Their suitability may be gauged by the fact
that we have served thirty-nine more part exchange
customers, in the hall year ending June 29th, 1928,
than in the whoie of the year 1928, That 877
customers have repeated their first transaction, and
46% customers have put through five or more tran-
sactions.
OINT Two.—We must see the material. Making
offers for material we have not seen proves in-
adequate, indefinite and misleading. It helps no
one and progresses nowhere. Upon reflection, this is
obvions, as the value of an article greatly depends
on ils condition and produelion age, The likelihood
of receiving an inadeguate cifer for material sent to
us can be determined by the fact that our rejected
offers are, and always have been, below 1%.
PO[NT Three.—Twice the allowance. This stipula-
tion ensures you a fair offer always. The more
wo offer you, the more you ultimately spend with us.
Therelore, in our own interest, as much as yours,
we offer the maximum market value.
'WE do not require you to purchase to the value
ot twice the allowance immediately. If you re-
quire a lesser value half the cost is payable in cash
and the balance of credit due will await use at your
convenience. Virtually, the system is a radio bank,
Material may be deposited against a credit note. and
no purchase made for several months. For those whose
aHairs take them periodically abroad this is par-
ticularly useful.
'POINT Four.—Appleby’s part exchange service is
conducted in premises separate for the purpose,
employing British labour of proved integrity, British
capital and British behaviour. Tt is the original
part exchange service—and a known quantity.
APPLEBY'S. specialists in distribution by mail and
the originators of radio part exchange, Number
Forty-four in Chapel St., Marylebone, London, N.W.1
(atation opposite. Edgware Rd,, Metropolitan Rail-
wap) "Tel : Paddinghon,8828 (3 lipes). [C316

Mentian of **.The Wireless
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Cemponents, Etc., for Sale.—Contd.

BELLJNG»LEE Panel Fittings are designed to give
an expert finish to "any home-constructed set;
cntalogue post free.—Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. (o018

YOUR 0Old Components Taken {n Part Payment
for Latest Type; see our advert. in columnp
Receivers for Sale.—Scientific Development Co.[,0518,

22

Fishergate, Preston.

600 Ohms Decoupling Resistances; see advert.
nnder Coils. — roves Brothers (Manufac-

Lurers). [5719

OT Wire Ammeters, 0-1 amp., 3/-; 0-05 amp,,

3/-; 3-range instruments in oak case, 5im. scale,
0.5 milliamp and 0-12-240 volts, 200 ohms per volt,
45/-; instrument repairs and alterations of every
deseription; any item 7 days' approval against cash.
—The Victa Electrical Co., 47. High St., Batterseas,
S.W.11. Established 1910. [5180

ETERS. Meteis.—Milliamp. and ampmeters, re-
calibrated und sbunts provided, voltmeters fitted

with resistances for higher ranges, send meters for
estimates.—Chester 'Bros., 243, Dalston Lane, Londou,
E.8. (5240

C()PPER Screening Boxes for Kilo-Mag Four, 27/6
each, cash withh order; also copper screening
bgxes of all sizes ninde to_order. prices on application.

Righy and Woaolienden, Sheet Metal Workers, Roch-

dale, (5455

POTENTIAL Dividers, 10,000, 15.000, 20,000,
25,000, and 30,000 olms, 5 variable tappings;

2/- cach.—Below.

POTENTIAL Dividers, heavy duty, wire wonnd,
15,000 ohms, 7 tappingy; 6/6.—Below.

ONDENSERS, 2 mid., 2/6; 4 wmid., 4/6; guaran-
teed; tested 500 volts.—Below. ~
HOKES (L.l%.).—Choke cnils, excellent for smooth-
ing, up to 20 milliamps, 2/-; special heavy duty
chokes tor 100 to 200 milliunps at 8/6 and 18/- re-
spectively; any article on approval against cash.—
Iuggins, Radio Engineer, Clacton-on-Sea. [5030

PAIR Brand New Lewcos 6-pin Aerial and H.F. Split
Primary Coils, 200-250 mu., wilth shielding boxes
and bases, 15/-; Lewcos wavetrap, 200-250 metres,
5/6; pair Lewcos binocular coils, aerial or H.F..
1.000-2.000 metres, 7/6; 3 Cossor 6-volt valves (used
60 hours), H.F., R.C.. 1st power, 12/6 the 3, or 4/6
cach,—A. Lindsay, 105, Byres Rd., Partick, Glasgow.
[5783
RYSTAL Reception.—" I get most excellent results
with Double Crystal Combination.”—L. A, S.
(Oldham).—Prov. pat., price 1/6, with valnable hints,
from Crystal, 2, Sydney Terrace, Lancaster. Dealer
enquiries invited. 5371

SL‘RPLUS Components; cheap; good ' condition;
stamped envelope liet.—Pickles, 18, Bo}mn[s:?éi}

Colne.
K. 200v., as new, £5/5: Brown Q. £8/10; Geco
loud-speaker (ebonite hornj, £2; KEthovox, 120
ohme, £1: Celestion pick-np, £2/15: R.I ditto, £2/2;

Amplion pick-up ounttit, £1/10; pick-up only, 15/-;
large stock of clearunce and second-hund_components;
state 1equirements.—James Scott and Co., Radio Engin-
eers, Dunfermline. [0321

OREIGN Listeners’ Four: set of 8 decoupling re-
cistances us specified by ¢ Wireless Worl( )’ 816
post free,—Groves DBrothers, St., Mary’s Place, Shrews-
bury. [5831

XPERIMENTER'S Surplns, mostly new.—Valves,
valve holders, condensers, coils, coil holders,
switches, jacks, rheostats, potentiometers, transformers,
transmitlers, E.T. amd M.T. accumulalors, cabinets,
eversthing; write list; offers.—Upton, Langtons, Alres
ford, Hants, Tel. 23, {5829
qHORT Wave Kit (Eddystone), complete with coils,
W 14 Lo 550 mnetres, as new; £4.~Westmgton,[522303.

Richmond Rd., Kingston-ou-Thames. 8

WO Formo 0.0005 2 Lotus Dials, 3/- cach: Mullard
P.AL22, 17/6; P.M.12, 17/6; P.M.252, 11/6;
Ferranti A.F.4, 12/6; Cossor lrans, ‘14/-; Cyldon

0.0001. 3/9; Wearite choke, 4/-; Mullard 8.G.P.3 coils,
6/6 pair; oal cabinet, 14x7x10, 8/-; set D.X. 8.W.
coils. 5/-; all as new_and guarautced; Lissen pick-up
" (used), 8/6; wanted. Pentode trans.: list others free.—
Fishpool, 10, Fountain Place, Waltham Abbey. [5827

ELESTION Woodroffe Pick-up, new, £2/15;
National scratch  flter, 15/-; B.T.H. pick-up
amplifier, £1/16; Lion chassis, L18P, £5; 2 Dubilier
Minicap switches, 3/- each; Ferranti: 2 B2 chokes
13/- each, B1 choke 13/., B3 choke 10/., A.F.5 trans.
former £1/1, A.F.5C transformer £1/1, O.P.9C trans-
former 17/-. 7 Cl1 type condenscrs 4/- each.—~G.E.J..
18, Cahir St., London, E.14. (5825

ERFECT.—Pye 32h. choke, 6/6; 2 Lissen 20,000
W.W. resistances with holders, 2/6 each; Igranic
potentiometer, 2/6; T.C.C. condensers, 1/- each; Sifam
M.C. milliameter. 0-20, not qmm dead beat, 7/6;
many plug-in coils, 1/- each.-—Write 77, Hartland Rd.,
w.6. (5821

ILSON Microphone Amplifier, cost 34/., 8/-:
Amplion speaker, cost 27/6, 10/-; Ormond

No. 3 0.0005, 3/-; Lissen rcaction, 1/6; M.H. neutralis.
ing, 1/6; Lotus 2-way ceil holder, 3/-; Lissen 60X,
2/6; Edison Bell, 75 1/3, 50 1/-.—Crowe, 70, Lower
Vauxball, Wolverhampten. o o) (5816

-forwarded and attended to.—2a, Woodville Grove, N.16.
[0

Components, Etc., for Sale.—Contd|

2/_.——Caltop-SLewart air spaced H.F. choke, 2,000
- turns, in seginents, each entirely surranndéd by
air, efficiency guaranteed on all wavelengths.—New
address, Calton-Stewart, 28, St. Enoch 8q., Glasgow.

5815

81
ERRANTI A.F.5, 21/-; O.P.1, 15/-; L.8.5A, 17/-;
P.X.650. 17/-; P625A. 9/6; Dubilier 0.1 ‘mica
condenser, 6/-; large Celestion spcaker, perfect, £3/15;
H.M.V. gramophone, mahogany, double spring, perfect,

£4; Varley R.C. unit, cost £1, 8/6.—28, Fosagate,
ork. (5814
EDIS\VAN 2-voyt Pentode, 12/6; Ferranti 0.P.1
transformer, 10/6.—Santler, Howsell, Malvern.
5811

OREIGN Listeners' Four.—Secreening boxes,” 5/-

each; coils, full set, £2/10.,—Stott.
ILO-MAG Four.—Screening boxes, as spedified,
25/6; coils, 33/- set.—Stolt, 63, Syke Rd., Roch-
dale. [5813
rl\RlOTRO.\' Unit, 12/6; Brown's F type phones,
7/6; Amplion A.V.6 unit, 25/-; R.I. H.F. choke,
4/6; Lissen 250X coil, 3/6; tangent C.W. coil, 7/6.—
65, King St., Blackburn, Lanecs. {5807
IGHLY Scositive Microphones for Transmitin
Speech and Music Over u Distance, through loud-
speaker or headphoncs, splendid instruments for
making Detectuphone, deaf aid, loud-speaking: tele-
phone, announcenients through loud-speaker, amplifier
for crystal or valve set, experiments.—Below.
R. BARNES-JONES Used Exclusively Spper-
Microphones in his Wonderjul Inveotion of the
Fog Compass, described in the " 'Times'™ and ¢ther
papers of July 16th, 1929; each microphonce gukran-
teed more scusitive than any other type known; ftted
with a 3ft. silk flexible connecting cord, 6/6; n‘ticrn»
phone transformer for same, 2/-; small 10 ohms! ear-
iece for use with super-microphone in place of tkans-
ormer, 6/-—Below. ]
'ULL Directions for Uslng Super-Mictophond for
Many Purposes and Diagrams of Conncckions
Free; all instruments guatranteced and despatched by

return  post.—Fredk. Adolph, Microphone Manufac-
turer, 27, Fitzroy St., London. W.1. 'Phonc: Mnjcum
8329 5803

BLUE Spot Adjustable Balanced Armature Unit,
- brand new; 18/86, ost  free.—Beechings, [125,
Lilford Rd., Camberwell, lgES *820

MISCELLANEOUS,

Er\SY Payments.—We supply, by easy payments,
compouents, accessories and sets, any make; 10¥
down, balance spread over 10 months.—Send list of
requirements to London Radio Supply Co.. 11, Oat
Lane, London E.C.2. N 0097
COT’ SESSJONS and Co., Great Britain's tadlo
doctors, officially approved as wireless repairers
by Radio Society of Great Britain and Wireless
League; old sets of every type repaired, rebuilt,
modernised; seud set for immediate quotation.

COTT SESSIONS and Co.—New scts construeted
with your components or parts supplied by us;
guaranteed finest workmanship; we speciulise in ** The
Wireless World ” circuits, high grade radio-gramo-
phone apparatus, etc.; let it mean something to you
that we have satisfied customers throughout tae
British Isles! London seivice; experienced engineers
sent te all parts; portable sets demonstrated.—Tel. :
Tudor 5326. Halliwick Parade, Muswell Hill, London,
N.1o 10262
MILTE_RS. Meters.—Milliamp. and ampmeters, re-
'L calibrated und shunts provided., voltmeters fitted
with resistances for higher ranges, send meters for
estimates.—Chester Bros., 244, Dalston Lane, London,
h.:: . st (5290
our Set is not just as it ought to be, send for

- Allan Martin, the radio doctor; moderate charges
with satislaction; sets rebuilt and modernised il de-
sired; Greater London only.—82, Finchley Park. N.12.
5

ALEXANDER BLACK, the Wireless Doctor, i[s4-90ugt.
of town until Aungust 15th; all letters will be

277

YOUR Old Apparatus Taken in Part Payment

for Latest ‘I'vpe; see our advert. in olnmn
[Q_ecexvers for Sale.—Scientific Development C('):..msl.
Fishergate., Preston. [9229

ENGIA_‘EERS.—DO you realise that at the last ex-
amination 867% of our candidates passed at the
first atiempt? We alone guaranteec no pass, no fce.
Why should you remain in the ranks? Investigate
our service. Our handbook, " Engineertug Opportuni-
ties,” contains brilliant articles by Professor A. M.
Low. shows how to pass AM.I.C.L., A.M.I.Mech.E.
AMLEE, AMLAE, C and G, 6.P.0. Matric.
etc., exams, and outlines courses in all branches oi
civil, mechanical, electrical, wireless and motor angi-
neering; sead for free copy to-day (state subject of
examination).—British Institute of Engineering Tech-
nology. 87, Shakespeare FHouse, 28-31, Oxford 8t
London, W.1. 18795

PATENTS.

THE Proprietor of British Patent No. 251521, dated
October 9. 1925, relating to Immprovements in Wire-
less Antemm, is desirous of entering into arrangements
by way of a license or otherwise on reasonahle t4rms
for the purpose of exploiting the above patent and
ensuring its practical working in Great Britain.+A]jl

enquiries to be addressed to Mr. B. Binger, Woolworth
Building, New York City, N.Y.,, U.8.A. (5744

World,"! when writing to adverlisers, will ensure prampt attention.



AUGUST I4TH, 1929.

THE WIRELE3S WORLD

ADVERTISEMENTS. 13

PATENT AGENTS.

PA'I"ENTS and Trade Marks, British and foreign.—
Gee and Co. {H. T. P. Gee, Member R.8.G.B.
uz_xd AM.I.R.E.), 51.52, Chancery Lane, Londcn,
W.C.2. 'Phone: Holborn 1528&. (0001

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
e rguctors; read advertisement under Miscellaneous
unn,

WELVIE Months' Guarantce Accompanies All Cur
Repairs; any make of L.I°. transformer, hend-
phones, or loud.speaker rcpaired and despatched within
48 hours; 4/- post free; don't discard if burni out;
terms to trade.—Transformer Repair Co.
214, High 8t., Colliers Wood, 8.W.19.

INGSTON-ON.T11AMES.—Lond-speakers,
t‘mnslqrmcrs. repaired; 4/- post {ree.—Minter,
156, Cambridge Rd. 'Phone: Kingston 4665. (4832

RL‘PAI}!S Returned Post Free, and to ensure salis.
faction send remittance after approval of samo.—
J.eeds Wireless Repair Service.

OUD.SPEAKERS, headphones, rewound to any re-
sistamce and remagnetised, 3'-; transformers re-
wound, 4/-; Blue Spots, Priotrons, and 4-pole units,

hones,

4/6; work puarantced.—Leeds Wircless Repair Service, |

5, Boston Place, Green Rd., Leeds. (5566
UARANTEED Repairs hy Experts; loud-speakers,
headphones, cone units, pick-ups, any make o

tvpe, n‘/'\\'uuud, remagnetised, and adjusted, post free

4,-; L.¥. transtormers and eckokes, rewound, from 4 -

voxt free.~Howell, 42, Fotheringhum Rd., Xntield,

Middlesex. [5808
WANTED.

METBO-VIC ACP2, or Mullard D.0.20 valves, iu
good condition.—Whalker, 89, Southgate, Slea.
ford. {6772

IGR.—L.\'IO Potential Divider, Igranic L.T. choke and

_choke for maing set, also D.C. elimiuator
passing  not less than 30 millimnps.—Box 2614, clo
the Wircless World. [5835

b W.," December 19th,

3 1928.—95, Priory
Rd., Southampton. 78

[5789

ANTED, 2v. screcned grid V, A.F.3.—W, H,, 15,
The Hale, Highams Park, E.4. {5787

YIL.DON Dual Condensers, Indigraph dials, P.A.14
/and  P.MANX. valves, AM.C. meters, TUtility
switches, Ferranti A.F.50. condensers, grid leaks,
anode fecd resistances, volume control resistances, valve

liolders, headphones, hydrometer, microphone trans.
former, and transmitting gear.—Box 2541, c/o The
Wircless World. (5773

AGENCIES.

GENTS Wanted, spare time, wireless experience, to
demonstrate und sell the world’s best and chenpest
3.valve set.—Mag-Radio, 112, Warstone Lane, Birming-
ham. [2667

EXCHANGE.

’Y’OUR. Old Apparatus Taken in Part Payment
for Latest Type; sce our advert. in column
Receivers for Sale.—Scientific Development Co., 51,
Fishergsie, Preston, 0230

“L_\l\"l‘EX), good set or parts, have Master Three
Star Blue Spot speaker, in cabinet, 3ft. 6in.
high, month old, also motor cycle, all-chain, kick
start, good condition; exchange either or sell.—Write
Symmons, 20, Thompsons Av., Camberwell. s.}-‘..s,
! 5780
XCHANGE Zeiss Prism_Biroculars for Portable
Gramophone or lion Standard Chuassis.-II, W.
Cook. near Post Office, Capel 8t. Mary's, Ipswrich.
5798

HOTOGRAPHERS, —Two fine ontfits offered in ex-

change for portable or up-to-date componeats,
1; plate double extension ramera, 1/6.8 double anas-
tigmat lens, specded shutter, rising {ront. leather
bellows and covering, 6 slides, foens screen, also small
Ica Kinamo Cine camera, Zeiss Tessar lens, ete., cost
£20. hoth outfits almost new; seen London.—Box
2542, «'o The Wirel 33 World. (5774

ERRANTI O.P.1 Transformer for Output Choke;
sell 10/6.—Santler, Howsell, Malvern. (5810

“7.\.\'1'}-1]7. D.C. mains eliminator, or exchanpe for
new stuff; stute requirements.—Box 2615, ¢/o The

Wireless World. (5836
SITUATIONS VACANT.

IRELESS Operating Appointments  Assured;

short qualifying course, day, evening; fees pay-

able after appointment for boarding students; Morse
classes.—Manager, Wireless School, 21, Manor Gardens,
Yoondon, N.7. Archway 3694, [5368

ANTED, relinble sales manager, to take full

charge of wireless department, must have good
technical knowledge and experience—Apply F. E.
Wootten, Ltd., 55, High St., Oxford. [5792

A7

TA-"'-'I,‘%%V Megavox Three eliminato:, as descxibe-.ll
¥ 5

l

MAGNUM
VOLUME
CONTROL

Silk smooth and silent in
operation,  Two resist-
ance values—} megohm
aml 2 megohms. Totally
enclosed. One-hole
mounting.

76

HF. CHOKE

Hpechn lly smullsize.
Overall height 2 in.

Base 2{ In. by 14 in.
Ideal for portable
receivers, Wave
length range 50 tu
3000 metaee,

MAGNUM
L.F. CHOKE

Ideal for inter-
stage L.F.coupling.
Output filter choke
either direct or
push pull. Elimi-
nator smoothing.

MAGNUM
AUTO-FUSE

Indispensable in every Ree
ceiver employing valves,
Eliminates all 1isk of bumt.
out vilves through accidentil
short circuits in the H.T.
Including ©'3 amp. inse Bulb.

PRICE 1/3

We specialise in Kits of partx for all sets deaeri
Wrile tor complete Bist.

BURNE-JONES

& CO. LTD.

Magnum House, 296, Borough High Street,
— 2 LONDON, S.E.l. ————

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

* Amateur Wireless ™’

24" Cabincts for same. I3luespot, Triotron
W.B, Units. Factors and Trade enquiries only,
Manufacturers, PERSEUS RADIO MFG. CO.
W.W. BURTON-ON-TRENT.

WONDERFUL ‘&
PURITY @
ﬁg MODEL A.

; \ \Y ‘@ Assembl
r& ﬁ‘&fﬁ\ ‘Q priion
‘\‘ w,«\ With Oak Cabinet £2-2-0
extza. With Mahogany
Cabinet 22-7-8 extza,
Home Constructor Parts £4-7-8,
BRITANNIA REPRODUCERS Lid,
Furnival Road, SHEFFIELD,

Situaticas Vacant.—Contd,

ANTED ILimediately, esperienced men accustomed
to the wiring of powerful low irequency amplifiers.
—~Apply, stating age, experience, salury desired, Box
2622, ¢fo The Wircless Worid. (5840

\VANTED. improvers for wireless amplifier work.—
Write, stating age and experience if any, Box
2623, clo The Wireless World, [5841
EADING Yirm of Gramophone Record Munu-
facturers Requirea Ascistant Recording Engineer,

t class knowledge of amplifier design and

practice, previous recording expericlue
I knowledge desirable, but not essential.
confidence, stating experience und €alnry
Box 200, clo Pool’s, 65, London Wull,
(5830

and_sane mnu
—=Write in
reanired, to
E.C.2.

SITUATIONS WANTED.

ENTLEMAN, residing in mid-Tancashire, with
excellent  connection  amonzst  wholesalers and
dezlers, requives additional lines: commission only.--
Wrile Box 2600, cjo The Wireless World. [5191

ADIO Engineer, 20, single, requires post Septem-
ber onward, Chatham district preferable, 6 years
actual working experience of wireless and small power,
moving rcoil inslallations, good techuical knowledge.—
Box 2601, cfo The Wireless World, 15794

INT]SREST to  Manufacturers. —Salesman-supervisor-

tester, desires position, P.M.G. first grade certifi-
rate, salesmanslip diploma, 5 years operating, retail
experience; agoe 29, married. —Box 2618, ¢/u The Wire-
less World, {5838

YOUTIL (22), experienced iu high class radio service
and constrietional work, seeks position; goud refer-
ences.—1t. Llovd, 3, Stanley Av., Wallasey, Ches‘r“fa%

KRE’S Your Man; live, adaptable, radio sualesman

and maintenance man, age 26, sound experience
of mains receivers, L.¥. amplifiers, and gramo-radio,
cte.; not amateur; qualified electrician, 10 rears' ex-
perience, desires position on sulary and commission
hmsis; preferably London area.—Box 2616, ¢lo The
Wircleas World. (5809

FINANCIAL PARTNERSHIPS.
‘VANTED, active partnership in radio buziness, small
investinent, or busin going cheap with scope for
improvement  cousidered.—R.J3., Box 2617, ¢lo The
Wircdess World. (5837

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

OLD-ES’I‘ABI.ISIU‘ZD Wireless and Photographic
Business in Cardiff for Sale, plenty of scone for
man with small capital; genuine reason for disposal.
~Box 2543, ¢jo The Wircless World. {5775

BOOKS, INSTRUCTION, ETC.

STEP by Step Wireless, & complete course of the

theory of eleclricity in relation to the practieal
design of wircless apparatus, climinators, circuits, ete.,
with extracts irom a designer's notebook, giving up-to-
date practical application; issued wcckl{\. send 1/. p.o.
for first 4 weeks.—Clifford Pressland, A.M.L.E.E., Eng.,
Dept. W.W., Hampton.onThames. [0195

ET H.T. Batterics aie now a proved success;
write for wnew illustrated booklet, giving coat

and method of building and maintaining frec; men-
tion paper.—Taylor, 57, Studley Rd., Stockwell.[Lon_;
007

on
FREE.-Invantor's Guide _on Patents.—T. A. A,
253 (W) Gray’s lnn Rd., Lerpdon, W.C.1. 18121

“ ]?XPERIMENTAL Wireless,” Nos. 1 to 45, un-
4 bound, good condition; take 15/-.—A. G. Dick-
son, 76, Fern Av., Newcastle-on-Tyne. 15796
2.000 Wireless World, Amateur, Popular and Maoderu
Vireless, Wireless Mag., etc; parcels of 1 dozen,

25, Ouarrington Rd,,
(5826

assorted, 2/3 post free.—1lent,
Stockport.

EASY TERMS

We SPECIALISE. in the supply
of all Good Quality Radio Sets,
Components and Accessories on
Easy Terms. We will give you
efficient service, no references
required. No postage or packing
charges. 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.
NATION AL 1977

=1

Advertisements for ** The Wireless World ' are only accepled from firmns we belicve 1o be thoroughly reliable.
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e AMATELIR®
OTOCRADHER

& CINEMATOGRADPIIFR
Al i IHI NEW I'HIII('O'? \I‘NIR

A]l}l Camera Users !

Every camera user can get more
pleasure out of photography and
better results by redding “* The
Amateur Photographer™
regularly.

The ** A,P.” caters for all photo-
graphers, including beginners and
advanced workers, and contains S

Lessons for Beginners; Free
Criticism of Readers’ Prints;
Answers 10 Queries; Regular

Competitions and a weekly Art
Supplement of particular interest
to pictorial workers,

Every Wednesday 3™

ILIFFE & SONS LTD.

Dorset House, Tudor Street, Londen, E.C:4

;'vvvvvvvvvvvvvvvvvvvvvvvvvvvv]
' WIRELESS VALVE | {
; RECEIVERS & CIRCUITS i {
» IN PRINCIPLE AND PRACTICE ¢
) ByR.D.BANGAY & N. ASHBRIDGE, B.Sc. >
4 THIS BOOK will The subject is treated ¢
» add to the pleasure froma standpoint that 4
» of the amateur wire-  will enable the home 4
: less experimenter by  conmstructor to under- :
> extending " his theo-  stand the working of
> retical knowledge of  any circuit which he 4
> the whys and where- may evolve, and he <
4 fores of valve receivers.  thus becomes inde- 1
S pendent of published
: (TR Y S B diagrams and specifi- 1
wee cations. The volume
) | WIRELESS | B s well ittustrate, p
ATV B !
: aal \ADERE(LW}RS \AAAAAAAAAAAAA:
~— | AND €iIRCUITS

IN PRINCIPLE AN PRACHCE

et T-L;BN’G{.,»\\
[ (-mnnumn MR asuse

PRICE
net
By Post 2,10

Qbtainabie from al:

leading booksellers,

or direcl from ths
publishers:

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

Touch to your
Wireless Set.

Y'ow yon kave finished building
that set nnd mre proud of it why
not earry your pride a siep further
= and enclnse itin a “KXABILOK '’ eabinet P
Thete isa * KABILOK * cabinet to suit every receiver, also
cone and moving coil lond speaker cabinets in vak or
mehogany, bonutifully finished in an extensivc range of
dmm to suit your partienlur needs.
** KABILOK * cabinets ure specified for the Mullard Mnstor
Three and Master Five Portable.
ARECOGNITION OF EFFICIENCY

Ulustrated list sent free on request.
W. & T. LOCK, Ltd.,
8t. Peter's Works,

TH.

L London Showrooms: 31, Rel \
Lion Squere, High Holboru, w. C.1,

The Finishing |

£/

Definite proof of our claims of guaran-
teed efficiency is evidenced by lh: cver-

}0 u)[ll_/_
“ TANNOY

A.C. MAINS SUPPLY URITS

Higbh Tension Units.
For Multi-valve Receivers.

cf“‘flntefd si lent No gnlves No ex{;zx; 47/6

sive 1
Smd Jos detailed lists.

TULSEMERE MANFG. CO.,

DALTON ST WEST NORWOOD, SEZ"
Phone: Btreatham €731

Northern Dlistributor : Sco'tish Apencies Ltd., 11 Walerloo 3t., Glaigow.

Mention of '* The Wireless World,”' when writing to aduvertisers, will ensure prompt attention. A8
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AXOLIN= - [
ANELS axo FORMERS ror s

erfect insulation & better appearance

PANELS: Mahogany, Natural lirown, or Black fimish.
E 1% thick, 4d. per sq. meh, %7 thick, 1d. per sq. inch.

COIL FORMERS Prices on applu,atl

“EMPIRE"” VARNISHED INSULATING TUBING in all

charneters. Distributors :
WRIGHT & WoAIRE LTD,,
740, High Road, Tottenham, N.17.
Phone Nos. Tuln nham D47 & B
Sole Manufacturcrs:
S THI MICANITE & INSULATORS CO., LTD,
Lmpire Works, Blackbhorse Lane W a'thamstnw. E. (7.

High PowerTransformears o

K.C. CONDENSER |

‘0003 Or ‘0005 12/'
Without knob, diaf or
slow motion devic
‘0003 Or /
0005

" mﬁ# [r:rﬂ

When buying high-
power transformers
for supplying the
high and low tension
current for ampli-
fiers and for operat-
ing moving coil loud-
‘)eﬂk( rs, reme lnbcr
that the name
PARMEKQO is on
good. sturdy, wire-
less mains apparatus
of the finest design,
materials, and workmanship. PARMEKO products are, 1n fact,
laboratory instruments, and must not be confused with cheap.
inefficient. and poorly designed apparatus.

K.C. DR'TM CONTROL
CONDENSERS
‘Yltl- lu\uu Vonipol snd

(U0 WA e,
.01(’1‘811 or 00(!.» s 1 5/6
Triple K.C.,, ench
cgal(;&« swer 0003 of 38/6
Triple K.C, Combina-
tions of 0003 and 4 /-
0005

MIDGET CONDENSER

A small variable condenser for

r el ting .
0 A s T s

Write for full particulars of

PARMEKO Transformers,

Chokes. and Rectifying
Apparatus

PARTRIDGE & MEE Ltd.,

26. DOVER STREET. 74, New Oxfurd Street,
LEICUSTER LONDON, W.CI1

. *'Toreador Screen-Grid Four.” !
: This setiacorporates t 61 .test
‘ developments in Receiver
i desizn - - full construct onal
detmls free on rejuest.

(€G- Trape taat®

i

for |
RADIO-GRAMOPHONES, |
oy PORTABLES .I

AND CASE-WORK OF
EVERY DESCRIPTION

Send for Latest List to
CARRINGTON MFG. CO., LTD., tf wnobtainable  from your \)B'Lle D cb:[ur(ondmsxr(,o (r925),
CAMCO WORKS SANDERSTEAD dealer, write direct o us, Vi Ltd., Ducon Works, Vicloria

0’:’", ';'a;‘m . ' ROAD, SOUTH CROYDON. giving his nume and address. Road, N. Acton, London, W.3.
Pavel 11% 6 Comnlete 45/ - Te ephone : Croycon 0u23 (2 lines) ) 249V

Advertisements for *° The Wireless World ' are only accepted from firms we believe to be thoroughly reliable.
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Less than £2
for this splendid

Cone speaker

BUILT ON SOUND
MARCONIPHONE
PRINCIPLES

However good your set, you hear only the loud speaker. I . ’ .
Make sure of good results by using this splendid Octagon. HE experts who deSIgned the Marcomphone

Octagon Loud Speuaker devoted all their skill to
giving the maximum efficieney and, at the same time, keeping the cost low. The result is that
this loud speaker — built on the same principles as the more expensive Marconiphone models
— docs its work in a way that would be a credit to an instrument costing much more, It re-
produces to an unusual degree the light and shade of the original —the subtle overtones and
harmonics essential to a realistic rendering of music and speech.

A full-sized cone unit is fitted which gives excellent volume with only two valves, yet will
take a far stronger input without saturation. The neat mount ing gives a choice of two angles,

if the instrument is to stand, and also allows it to hang from a picture-hook or rail at a con-
venient slope.

39/6 is very little to pay for an instrument so attractive in appearance and performance. Ask
any dcaler to let you hear the Marconiphone Octagon ; or if you cannot casily
find a dealer near you, write for a catalogue to the Marconiphone Company

Limited, 210-212 Tottenham Court Road, London, W.1.

MARCONIPHONE Loud Speakers

Printed for the Publishers, ILiFFe & Sons Lto., Dorset House, Tudor Street, l.ondon, I:.C.4, by The Cornwall Press Ltd.,

Paris Garden, Stamford Street, London, S.E.1,
Colunial and Foreign Ageuts:
Uxsrep Nravea—The (nternational News Co., 131, Varick Htreet, New York. MNrancx —W. Il "
Brroion—-W. H. Buith & Hon, 78, Marche aux Herbes, Brussels. INpia—A. H. Wheelo K ) d Calentia,  Sovri Avmica—Central News Agencs Ld.
AuntraLIA - Gordon & Goteh, Ltd,, Melbourne (Vietoria), S8yduey (N.N.W.), Brishane (Queennland), N.AL), Perth (W.A), und Launcestun (Taxmania,
Canapa  ‘tThe American News (o, Ltd,, Toronto, Winuipeg, Vancouver, Montreal, Ottawa, 8t John, Halif; oh ;. Gordon & Gotch, Led., Toronto ;

1 Lnpervii. News Co,
Toronts, Montreal. Winnipeg, Vancouver, Victoria. NEw  ZxaLanp—uordon & Gotrh, Ltd.. Wellington, Auckland, t'bristehurch and Dunedin,

, Rur Rivoll, Irin:  MHachette et Cie, Rue Renumii. Pars,




The WiRELESS WORLD, AUGUST 218T, 1929.

BUILDING THE NEW KILO-MAG FOUR.
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“Nomore HI.troubles g5 .I‘,‘“&_ D
er mes' Eow "Ve dﬂ" VT ) lh g‘lé&rﬁ“.n—.cgg}%c ls
ATLAS Eliminator T A N
: & their ‘quarantee
: )-?11(1)321:”111115. E‘,; rlr7en(:.‘ . _\__- :;:- .\ 3 .A "I :'.;: E

f { write for |
| Price list

¢ .
H.CLARKE & CO (M<k ) ITHVA

| UBII;IE;J
r ‘ ",.t; &DENERS
T — Dubilier
Paper

Condensers

Type BB. Max. Working Voltage
200 volts D.C. (peak). Tested at
440 volts D.C.

05mtd.- - - 2/6
30 e 2/6

MANUFACTURED BY & ’ )3/ PROGRESS WORKS

AT . F. &H. BurTon %) %/ WALSALL, ENG.

; *332'0 . 36 C urTon §g} i G
- Lubitier Condenser Qo. (1926) Lta,
Ducon Works N. Acton. W.3

L s Precision (',:ondenserw

3 Copyright. Registercd
NO. 521 VOL XXV- NO. 8 Ior‘ t:unxmiesio:i‘? vt

cd ax o Newspuaper
in the United Kingdom.
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< \\\\\\\\f To get the best out o!: your
%%\\%\\\\\\\\ Portable Set-put the eslmlo it
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__ | SPECIAL UNITS FOR '

| . "PORTABLE_SETS.

 PORTABLE L 63 voits :
8/6. Si: 6" x 5" x 3"
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iy Heroules B R I TAI N's B E S T BATT E R I E s

SUPERIOR
POWER

TRANSFORMERS

and CHOKES

for WIRELESS
ALTERNATING CURRENT
TRANSFORMERS FOR ALL
INPUT3 AND OUTPUTS, including:
6 Volts up to 7 amps
9 Volts up to 7 amps.
12 Volts up to 7 amps
14 Volts up to 7 amps
20 Volts up to 7 amps.
HEAVY DUTY %oo Volts up to 257 M
SMOOTHING CHOKES 230 Volts up to 250 M
90 henries 100 LA, Max. 700 M.A 250 Voits up]tol2S0IM
“  A00/RLA o Frice 35/— Eac l
tirice 3 5/_ Each Also irom 15/=

Also from 15/ [

Wien cnquiring please xtate voltage and
trequency of supply.

\}I{Vgi)cil{?\vfr "v‘va{ y:)u I(I)ok at it PRICES:
s the best condenser you -
can use. HYDRA is the product of *\I!(Ic::k\i/:;‘a\ﬁlzi)geoz.‘tcd
[.C. or 160 A.C.
001—-1 MFD., ..
. U

For higher voltage outputs, with Multi
Low Tension Windings. prices on applica-
tion, stating exact outputs required.
_— a great organisation which has
speclalised entirely in Paper Con-
lens and HYDRA is known
throughout the world as ‘the
condenser that never breaks down
under normal conditions."

When you buy HYDRA—you buy
the best!

LOUIS HOLZMAN,

37, NEWMAN STREET, LONDON, W.l1.
Pl | Masenin 643

Oblainal;lc /ro;,n ua;n retailer or

m ! malkers.

William Bayliss Ltd.
Sheepcote Street,

BIRMINGHAM,.

Mlkug.llso of Erass and Copper Tuhe‘;

rod ire.  Con ors _lo
Colonia! Governmenis Railways, etc

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prowpl atlention.




i TS N G JabY
S

AUGUST 2IST, T929. ADVERTISEMENTS. I

Beneath the trees, on the
river, beside the sea, magic
minstrelsy entertains the
company with living music
from across a continent—

\

"4"'
A:i'tl't_‘ e A

2

j.éi‘
Burndept Portable Radio g
| '8 your modern troubadour . >
-
' ‘g
} " R4
1 a2
;
|
|
i " LET THE WANDERING MINSTREL
i ACCOMPANY YOU - - - )
| Like the Minstrels of old, you can now carry
| your music and your entertainment with you. o
‘ Take a Burndept Screened Portable wherever LE
} you go—to tennis, or picnics, or holidays— \ t’?
| and dance to continental bands or listen to the : B

best music at home and abroad. The Burndept

4 valves, including
Screened Crid; enclosed
cone loud-speaker; cali-
brated wavelength scales ;
single switch for long and
medium waves ; fitted with
turn-table;  Complete in
crocodile gratned hide or
mahogany cases.

Screened Portable gives you the choice of
some 20 programmes at clear loud-speaker
strength — its magic is complete within a hand-
some aftache case. Thousands of lovers of
the open-air this summer are discovering the
reliability, the simplicity and the perfection of the

Burndept

Hear the Burndept Screened Portable at SCREENED PORT ABLE

Keith Prowse, Harrods, Mudie's or the s

leading dealers in all parts of the country. =5
N.B.—=The new wavelengths will not =
necessitate  any alterv:ti::u :o current £25 O lz e 6 3

Burndept Receivers. Write for Catalogues and Hire Purchase Terms to : =

BURNDEPT WIRELESS (1928) LTD., EAST-NOR HOUSE, BLACKHEATH, LONDON, S.E.3 5.

o o 00 . q . ¥
A Advertisenients for ' The Wireless World ™ are only acceptzd from firms we beheve to bé thoroughly reliable.
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POTENTIOMETER

] l

THE BRITISH MADE

POWER

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 10;6; com-
plete—and think what you had to
pay for imported Power Potentio-
meters 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 confidently
anticipate that they will be among
the most popular components of
the year.

Prices:

400 ohms & 1,000 ohms - - 9/8

1,500 ohms, 5,000 ohms & 10,000 ohms 10/~
30,000 ohms & 50,000 ohms - - 10/6

A corner of the
C oil ~-Windéng
Shop, tn which
wer 300 girls
ar- employed.

Advt. of Oliver Pell Control Lid., Kingsway House,
- 103, Kingsway, London, W.C.2.
- Telephone: Holborn 5303,

~—

—
a6t /-
e . THE
v rwe A28
WIHAT S UV T
= 3

e | 2z

e

“Sorry! Sold out "—The
same story from every
newsagent. “Sold every
copy first thing this morn-
ing.” You couldn’t get a
copy for love nor moncy.
Such was the demand for
the first issuc of the
B.B.C.'s “own™ book.
Such was the hold that
“ wireless ™ had already
when “number one™
Radio Times was published
— September 28th, 1923.
Six years ago ! Early days
in radio — but not too
carly for T.C.C. Con-
densers. They had already
been used in radio gear
years before—indecd they
were cradled in the
industry. T.C.C. was the
standard condenser then—
it’s the standard condenser
now. For safcty’s sake
specify T.C,C. always.

T.C.C.Condensers are made
in types for all purposes,
Here is iliustrated a 2,000
mf. Electrolytic Condenser,
price 185, od.  There is
also the Double Type —
4,000 mf.~—Price 275, 6d,

TCC.
CONDENSERS
WERE USED THEN

Adyt. Telegraph Condenser Co.. Ltd., Wales Farm Rd.. N. Acton, London, W.3

@ 4819,

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

IN LENGTH OF LIFE because it
does not deteriorate whilst idle.

IN SERVICE becaﬁse its internal
resistance falls and motor—boating_
is eliminated.

IN PRICE because it will give
509,~-60% longer service than a sal-
ammoniac battery of the same price.

IN CHARACTERISTIC S—see
“ Wireless World ’’ Test Report in

| e s

issue of July 10th, 1929—

or write for a copy
of this report and
descriptive litera—
ture, FREE, from

PERTRIX LTD.
BRITANNIA HOUSE,
233, SHAFTESBURY AVE,
LONDON, W.C.2.

- NEW!

pERTRI
DRY BATTERIES

are made according to a new

and patented process whereby

corrosive  electrolytes are
eliminated.

" AS DRITISH AS
BRITANNIA ¢

OR the first time — a loud speaker unit
that cannot chatter or distort ! The sensa-
tional new Brown “ Vee” Unit gives greater
power, more mellow tone and fuller, richer
volume than ever before. Remember, too,
that anyone can assemble the * Vee ” Unit and
the Brown Chassis (with cone) und have a

-complete loud speaker in 2 minutes for £2.

\3

See and hear it at your Wircless Dealer’s.

THE WONDERFUL
NEW
(o >

i
"VEE” UNIT

Adw 8. G. Brown, Lid, Western Ave,, N. Acton, Londen, W.3.

Price 25, -
Chassis with
Cone 15/-

9495
Advertisements for *° The Wireless World>' are only accepted from firms we believe to be thoroughly reliable.
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NEW YORK

(On lefty The wireless
receiving and transmitting
set on the airplane **Yellow
Bivd,"” shewing the
" Dario” Valves.

flisht from New York to Santander, Spain,

is already well known. All the time on this
journey wireless communication was maintained
with Dario Valves. Why not use Dario Valves
yourself ? They’ve proved themselves in a matter
of life and death—they will improve your set beyond
all expectations. Dario prices are little short of
marvellous—they are due to one of the biggest and
most modern valve outputs in the World. Ask
your dealer or write direct for full particulars.

5,6 G.P.&R.C.C. POWER 7,6

TI-IE * Yellow Bird's ’* and its heroic occupants’

TWO VOLT FOUR VOLT
Qeneral Purpose - 5.6 General Purpose - 5/6
R.CC. - - - - - 586 RCC. - - - - - 56
Super Power - -~ - 7i6 Super Power - - - 7/¢
Super H.F. & R.C.C. 7/6 Super H.F. & R.C.C. 7'6
Pentodion - - - -21/- Pentodion - - - - 21/-

DARIO
DARIO FOLDER VALVES

IMPEX ELECTRICAL, LTD.,

DEPT. C, 538 HIGH ROAD, LEYTONSTONE, LONDON, E.11.

DUBILIER FOR
STAUNCH

M w

\\: :
DUMETOHMS o
.25,.5, 1, 1.5, 2, 3,
4, 3 and 10 meg- y
ohms, Other
Higher Values
specially to order. b

Each 2/6 Vertical Holder
Each 1/~ ‘o

RESISTORS
Any standard
value. Each 1/~
Holder (Horizon-
tal' or Vertical).
Each 1/~

i
. |
METOHM. 4

DUWIROHMS

10000 U+ 100,000 ohins 5 -
150,000 and 200,000 ohwms 8'—
250,000 vhins 99
300,000 chms 11/6
Holcler 16

““ TOREADOR SCREEN-GRID FOUR.” This set
incorporates the latest developments in Receiver
design—full constructional details free on request.

DUBILIER

RESISTANCES

Dubilicr Candenser Co, (1925),
Ltd., Ducos Works, Victoria
Road, N. Acton, London, W.3.

@ 250/R

If unoitainable from your ousll'.lq’
dealer, write direct (o us, Ve

giving his name and address.

Mention of ** The Wireless World,” when writing to advertisers, will ¢ ssure prompt attention. A4
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TWO NEW y
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ALL METAL RECTIFIERS -
TYPES H.T.3 & H.T.4

R

which, together with the established models B

. ' ‘ shown below, form a group from which any =~
H.T.3 gives 120 volts 20 m.a. D.C. type of eliminator or charger, from 6 volts o E
Price 21/~ " to 350 volts, can be constructed. &

Obtainable from the makers or through any dealer., e
. H.TA4 gives 180 volts 30 m.a. D.C. j . g any

Price 37,6

The Westinghouse Brake
& Saxby Signal Co., Ltd.,
82, York Road, King’s Cross,
London, N.1.
Telephone : North 2416,

\ B
a b
‘ - .';2:
‘ Pick Up 4
| iook
w The R.G.D. Magnetic Pick-up, as used in the R.G.D. 9
| Radiogramophone. No record wear, perfect tracking, a n
scientific instrument, specially developed for moving L

coil speaker reproduction.  Price £3 in bronze, £3.3 .0 LR

in oxidised silver. .

5 * ):

| The R.G.D. Radiogramophone. ;

An entircly new six - valve instrument

Wireless L
| giving the highest possible quality for Stand 292 Exhibition, S

both radio and record, with ample volume,

Olympia. >

1 incorporating the latest design of moving ' ,i
’ coil speaker, opcrates entircly from ot
electric mains, A.C. any voltage, or D.C. Literature on application. ,.} f

200 volts or over. i ;4

| The RADIO GRAMOPHONE DEVELOPMENT Co., ik

ST. PETER'S PLACE, BROAD ST. BIRMINGHAM.

BI Advertisements for ** The Wiceless 1World ' are ouly accepled Jrem firms we belicve 1o be thoroughly reliable.
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INTERLOCKED
CONSTRUCTION

TRIPLE-LOCKED
ELEMENTS

SHOCK PROOF!

INDIVIDUAL
MOVEMENT

NOISE PROOE! IMPOSS IBLE

ELECTRICALLY

BREAK PROOF!
' WELDED JOINTS

Under this wonderful new Cossor method
of manufacture all the parts inside the
valve are rigidly locked together. Element
by clement the valve is built up like a
bridge. Each part helps to support and
stiffen the whole construetion. Each part is
immovably locked in position giving a
solidity and strength never before attained
in any valve. Even the hardest shock cannot
upset its wonderful performance—its enor-
mous range and amazing power. The Cossor
Screened Grid Valve retains its character-
istics throughout its unusually long life.
Demand Cossor for your Screemed Grid
Receiver. There is no substitute for the

Cossor patented system of Interlocked
Construction,
Made in 3 voltages CD s s

Jor use with 2-, 4-, or

6-volt Accumulators s cr e en e d
S "5%.;2:1‘: ‘:z,nll:l’:‘-l'z aope) Va lve |

and 610 S.G. (6 volts, .1 amps.)
Max Anade Volts 150, lmpedance
200,000, Amplificativa Factor 200

Grid Bins 1.5 volts at max anode

volts. Price (any type) zz/b

PERMANENT
ALIGNMENT OF
ELEMENTS

b

Get full details of this e

wonderful Cossor Valve— . . .
write f{,-,. leaflet L10, A. C. Cossor, Ltd., Highbury Groa’e,Landau, N.s.
9491

Mention of ** The Wireless World,”” when writing to advertisers, will ensure promipt attention. 1]
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THE BRITISH AMATEUR.

UR recent comments on the status of the British
() amateur have provoked interest throughout the

country, and by every post we are receiving
letters from individual amateurs and from the various
wireless societies. ~ We are naturally only able to
publish a few of these letters in our correspondence
columns, but we would particularly refer our readers
to certain letters which are to be found included in that
section in this issue.

What stands out, perhaps, more clearly than anything
else in the correspondence which we have received is
the very positive evidence that the amateur is by no
means dead, and that the same enthusiasm amongst
amateurs still exists as it did in the past, but is lyi ing
dormant for want of leadcrship.  This absence of
proper leadership and failure to maintain the unity of
the amateur movement is admitted in practically every
communication which we have received, and admitted,
too, with a tone of regret which leads us to believe that
if an effort were made at the present time it would be

B3

WEDNESDAY, AUGUST 215T, 1929.

Vor. XXV. No. 8.

possible to reunite and achieve the result which we so
earnestly desire to see brought about.

There is a suggestion in some communications that
The Wireless World should choose some existing amateur
organisation and give it active support, and that by so
doing the remaining organisations and individual
amateurs could be brought together in a common
organisation. This may sound all very well in theory,
bat we must say right away that we do not consider
The Wireless World should be asked to shoulder the
responsibility of making any such selection from
amongst the existing amateur organisations.

1t will be recollected that for a number of years The
WWireless World acted as the official organ of the Radio
Society of Great Britain, but that, at our request, we
were released by the Society from that obligation for the
reason that we wished to be entirely independent and
not hampered in any way in our policy should we at
any time consider comment or criticism necessary in
the interests of the amateurs as a body.

Appoint a Committee.

We now desire to see some action taken to
further what, evidence goes to show, is the common
desire of the British amateurs to be once more united
and able to speak with one voice. We do not ourselves
feel that it is by any means essential that there should
be but one so-called ‘* parent society !’ if it should prove
to be the wishes of the majority that the identity and
individuality of the various organisations should not be
lost. ~ We think that by way of a start it should be
possible for quite a small committec to be appointed
whose duty it would be to iuvestigate the whole amateur
position and prepare a report for submission to those
by whom the committee was selected. Representation
on such a committec could conveniently be arrived at on
the basis of nct membership of the various organisations.

It is very essential that in any negotiations to this
end the welfare of the amateur collectively should be
borne in mind, and any temptation which may arise
to take advantage of the opportunity to manceuvre for
position, either as individuals or as societies, should be
firmly suppressed.

We look to the amateur organisations to make the
next move and, whilst for the reasons which we have
given above, it is not our intention to interfere in the
politics of the amateur or support any particular party,
yet we shall welcome the opportunity of doing any-
thing possible which would help to bring about a better
understanding and a proper unity amongst British
amateurs.
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By H. F. SMITH.

Constructional Details and Operating Instructions.

(Conciuded from page 144 of last week's issus.)

AVING prepared the
H formers for the two sets

of intervalve couplings—
the slots can best be turned in
a lathe, but it is not too laborious /
a task to cut them with a saw /
and ward file—the process of
winding may be started.  Here,
again, some form of mechanical
winder is of advantage, but by

covered wire is also used—-not

-y ~ D.C.C. as stated in the first instal-
»2 = ment. It should also be stated
(8 @ d that the foot of the H.F. trans-

former mounting bracket is turned
inwards and not outwards as
shown in Fig. 4. The low-
potential end of the medium-wave
winding and the high-potential
! end of the long-wave section are

no means essential. It is best to joined together and to the tag
begin with the seccndaries; for A} ! marked y.

the medium-wave coil (left-hand \ .d It is difficult to be definite with
section of Fig. 4 (C)) a total of \\ 7 regard to primary windings. As
6o turns, disposed in 6 sections ~ 7’ always, this is essentially a matter
of 10 turns cach of No. 26 D.C.C. e P, for compromise and adjustment

wire will be required. It will be

realised that the wire cannot be jed straight from the
end of one section to the beginning of the other as it
would interfere with the interwound primary.  This
difficulty is overcome by placing a strip of thin insulat-
ing material measuring approxiniately 1in. by }in.
between two adjacent ribs in such a way that it rests
against the tubular body of the former; when the end
of a section is reached, instead of passing directly to
the next, the wire is guided under this strip, and, in
consequence, the space immediately between the
** pancake ' coils is kept clear.

Still winding in the same direction, and making
similar provision for the primary, the long-wave
secondary is wound in the remaining series of six deep
slots, each of which is filled with 35 turns of No. 32

D.S.C. wire. The writer would take this opportunity

of pointing out that this winding is identical with L,
the long-wave aerial-grid coil, for which double silk-

if best results are to be attained :
selectivity will be improved, and any tendency towards
instability will be checked as the number of turns are
progressively reduced below the optimum value giving
most amplification.

Primary Turns: the Best Compromise.

Unfortunately, it is a fact that gains in these directions
are obvionsly offset by a concomitant falling-off in
sensitivity, but, thanks very largely to the use of anode-
bend detection, is is possible to work with reasonably
large primaries, and, for average conditions, it is safe
to plump for a medium-wave coil of 32 turns of
No. 40 D.C.C. wire (four sections of cight turns). The
corresponding long-wave winding has 105 turns of No.
40 D.S.C. (three sections of 35 turns). The wire must
be adequately insulated and spaced from the secondary,
where it passes from section to section: this can be
arranged by leading it diagonally over a strip of insu-

B4
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The New Kilo-Mag Four.— .
lating material of nearly the width of the - space
between adjacent ribs, of in any other convenient
manner. Insulation between primary and secondary is
a matter of some importance, and several cases of
trouble with the original ‘‘ Kilo-Mag Four ** have been
traced to defects in this respect. - o & o
In preparing the foregoing specification it is assumed

that one of the popular types of S.G. valves, with an .

impedance in the crder of a quarter-megohm, will be
used. Fortunately, H.F. transformers are to a great
extent self-adjusting to widely varying characteristics

as they exist.at the présent ‘tithe, and the transformers

‘as desctibed do not really call for any alteration when

used with the new valves shortly to be available.
- The method of mounting many of the components
will be obvious from ‘the accompanying photographs

and dtawings, but in two or three cases some few

words of advice will be helpful. With regard to the
wooden base—that illustrated is made of oak—it is
recommended that the front panel should be not more

‘than 4in. thick; almost a]l components on the market

are arranged for mounting on a pariel of that thickness.
Sides and back may be of $in. wood. : )
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panel and positions of the condenser dial slots.
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“The New Kilo-Mag Four.— ‘ C e
Detailed instructions for making the large edgewise
-tuning dials and their escutcheon plates need hardly
be given, as it is understood that commercial products
will shortly be available. Those used in the set
_ described are experimental models, turned from 3in.
ebonite sheet, with an overall diameter over the knurled
rim, of 5}in,, and 5{sin. over the part carrying the
scale (in the form of a band). Although weight could
obviously be reduced by cutting away unnecessary
material, it will be clear that these dimensions could not
be substantially changed without altering the positions
of the condenser spindle holes and possibly the dimen-
sions of the container itself. As the diameter is so large,
" a slow-motion device is unnecessary.

L A o R Jr im0 A’ " N A0 A TS e « * . ’
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It is desirable that the front panel of the base should
be removable—it may be secured by wood screws to the
side members—so that, after having fitted the con-
densers and dials, slots may be cut in the wood before
it is placed in position, to coincide with the latter. Alter-
natively, these slots may be made oversize, so that thel
edges of the dials may be inserted in their slots and then,
raised to engage their centre holes with the condenser
spindles. Of course, if this method of construction is
adopted, the escutcheon plates must be large enough,
to conceal the apertures in the woodwork. |

A very simple method of *‘ ganging ’’ the three
switches has been adopted: though not above criticism
on the grounds of mechanical soundness, it works quite
satisfactorily, but can be altered to satisfy the hyper-

e ]

L 1]

==

4

Fig. 6.—Practical wiring plan,
letters p, g, f, etc.

same manner.

H.F. tracsformers are not shown, but connections to their various terminals are indicated by the
Similarly, H.F. valve filament leads, run in the manner shown in the precedi hot. % =
connectlons to the valve holders being indicated by corre'sponding lettering. i 1 The besebh. Are broken, their

Wires passing through the base are numbered in the

Note that the holes for plate and grid leads passing out from the screened compartments are in such a position

that the uashielded length is as shsit as possible,

. B 6

{




AUGUST 2132, 1929.

The New Kilo-Mag Four.— _ a®

critical by the addition of an ‘extra link and two guides.
The control as shown is effected through a strip of brass,
§in. x in., measuring 18in. in length. Three holes,
7in. between centres, are drilled through this strip and
correspond with holes drilled in the arrowhead switch
pointer arms. A 6 B.A. screw, secured by a nut and
locknut, is passed through
both holes at each point,
sufficient looseness being
allowed to ensure free
movement. One end of
this  strip passes out
through a slot in the side
of the inverted base tray
and is fitted with a knob),

Wireless
‘ World
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which is idle. The component actually used is a pc->ten-
tiometer, but, for our present purpose a simple variable

resistance cnly is necessary.- Another small point likely i

to puzzle the constructor is in connection with the detec-
tor anode circuit wiring.
gram, a lead is passed down from the third screening
compartment (from the left) into the base, and then up

£

the slot must be slightly
wider than the width of
the strip, of which the
movement is not entirely
confined to a lateral
direction,

There is no need to in-
sulate the ‘‘ one-hole fit- i
ting '’ bushes of the S »
switches from the metal - ‘ «*v
work ; they can easily Le
mounted through holes of
the correct diameter, but .
some care should be taken to set them at the correct
angle, so that the pointers are facing towards the front
of the set when the moving contacts are at ** off.”’

Many components can be secured by short wood-
screws passing through the mectal base into the ply-
wood sub-bascboard, or, in the case of those on the
lower compartment, directly into the wood, but in
several instances it is best to use 6 B.A. or 4 B.A.
screws and nuts, particularly in mounting the large:

. by-pass condensers, of which the metal cases should be
earthed.

Points Needing Special Attention.

It will be seen that the single bias cells are held in
position by simple metal clips, and that all three tuning
condensers are mounted on rectangular strips of ebon-
ite, it is necessary that their spindles should be insulated
by drilling large clearance holes through the metal.

For wiring up the set, it is convenient to use both stiff
wires and flexible leads. The former are suitable for
use inside the screening compartment, while the latter
will serve for connections in the base and for those pass-
ing through it. 1In cases where these are at high poten-
tial they may well be insulated from the metal by a short
length of sleeving in addition to their rubber covering.

Each negative filament terminal should be
‘“ earthed " direct to the nearest point on the metal
base ; in the case of the H.F. valve, this is conveniently
done by taking a lead to the head of one of the by-pass
condenser holding-down screws, which passes through
the wooden sub-baseboard and makes contact with the
metal work. '

It will be observed that the volume control resistance
R, (sec Fig. 6) is fitted with three terminals, one of

R 7

Interior of the baﬁ compartment.

agaid into the ** L.F.”’ section and to the high-frequency
choke. Of course, this wire could equally well be led
through an aperture cut in the chaunel between the two
compartments, but it was judged to be quite unneces-
sary to complicate the construction of the container by
this addition. The connection in question is numbered
15 and 16.

With regard to the choice of H.F. valves, nothing
need be added to what has already been said; for a
detector, the Marconi or Osram ‘“ D.E.L.” class or a
Mullard “D.” or ** D.X." in 2-, 4- or O-volt ranges are
representative of the best type of valve for the rather
difficult function of anode bend detection preceding an
L.F. transformer. It is possible to load quite an ambi-
tious. valve—say a P.625—in the L.F. position without
running into detector grid current, and, where an H.T.
voltage in excess of 150 is available, it is best to provide
a separate feed for the output valve. On voltages of
between 120 and 150 a common anode supply with an
extra connection for the screening grids, as provided in
the design, is both adequate and simple. ]

. Small metal screens of sheet aluminium measuring
3in. deep by s5in. wide are fitted to the H.F. valve, but.
in- view of the particular constructional methods adopted
they can hardly be considered as essential, although it
is just possible to detect a slight improvement in stability
when they are mounted in position. As usnal, these
shields should coincide with the internal screens of the
valves; they are ‘‘ earthed ’’ through their securing

‘screws, which make contact with the metal base.

If there is any tendeucy towards self-oscillation as
the circuits are brought into tune, the first step should
be to assure oneself that screening is as perfect as pos-
sible, and all contacting surfaces on cover and base

Referring to the same dia- .

‘
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should be carefully examined. If the trouble still per-
sists, a' few turns may be removed from the ‘* plate '
ends of the transformer primaries. It shoud be emphas-
ised that this course will scldom be necessary, and that
the need for any considerable reduction will indicate
faulty screening or decoupling, or will suggest that the
residual capacity of the H.F. valves is above the
average. _

A similar procedure may be adopted in order to in-
creasz selectivity in exceptionally difficult situations,
but before altering the primaries it is well to try the

effect of moving the aerial tapping nearer to the eartlied .

end of the aerial-grid coil, medium- or long-wave, as
the case may be. Tt is useless to blind ourselves to the
fact that either of these adjustments will reduce signal
strength, but fortunately overall magnification, even
with a primary appreciably sinaller than the optimum,
is as great as can be handled under average conditions.

'
1

AUGUST :z1st, 1929.

involving one more control in a set already hzivmg three
condenser dials; should be considered as a possible
elaboration? The writer will take the risk of doing so,

and, with the Editor’s permission, hopes to describe a
way of introducing tlis refinement as an addition rather
than as an alteration to the design as it stands. A two-'
circuit tuner, by reducing shock-excitation of the input
- grid circuit, improves selectivity to an extent that can
-hardly be attained in any other way-—even by reducing
coil resistance to a value low enough to bring about a
definite and perceptible loss of high notes.  An extra.
tuning control is not a serious drawback in a set having
more {han one, or perhaps two, variable condensers,
which must of necessity be operated either on the ** step
by step "’ plan or by reference to a previousy prepared
calibration chart. It should be made clear that this
alteration need only be considered by those living, in
the wireless sense, under the shadow of a powerful
transmitter.

In any case, if this loss of sensitivity is C()l’lbldLI‘(’d as
objectionable, there is a way out of the difficulty.
it be suggested that a separately tuned aerial circuit,

s

Dare
Offices, 116-117,

This set is available for inspection at the Editorial
Fleet Street, London, E.C.4.

- PARLOPHONE SOUND TEST RECORDS.

HESE records have been produced by
the Parlophone Go., Titd., 85, City
Road. Londen, E.C.1,under the super-

vision of Drs. E. Meyer and H. Salinger,
of the Heinrich Hertz Institute, Dussel-
dorf. The work of Dr. Erwin Meyer in
connection with loud speaker characteris-
tics is already known to readers of this
journal and the Parlophone records em-
body the fruits of his experience in this
sphere.

The first vecord in the series (No. P3794
—I; gives a pure sine wave output start-
ing at 6,000 cycles and falling steadily to
100 cules A curve is supplied with the
lecmd giving the frequency at any point
in terms of the number of revohitions from
the commencement of the 6,000 cycle nnte
or alternatively in terms of the distance
of the needle in centimetres from the start-
ing groove. Provided the speed of the
turntable is carefully adjusted to 80 revolu-
tions per minute this method of estimating
the frequency al any point will be suffi-
cienlly acurate for all practical purposes
and should prove invaluable to experi-
menters who lack the musical training re-
quired lo esl{imate frequency by ear.

The applications of this record are
namerous. In the first place it may be
used to examiue the output characteristics
of gramophone pick-ups, a valve vollmeter
being connected across the leads to
measure the terminal voltage.  Reson-
ances will thus be indicated visually, and
ihe frequencies at which they occur can be
easily ascertained by keeping count of the
number of revolulions of the record.

An examinalion of the groove reveals
that the amplitude of the sine wave in-
creases as the necdle approaches the lower
frequencies near the cen:re of the record.
In ordev to obtain a constant A.C. output
the amplitude should vary inversely as the
frequency, but a deviation from stiict pro-
portiorality amounting to two decibels

A Convenient Source
of A.C. for Acoustic

Experiments.

(about 25 per cent.) is permissible before.
detected by the,

the difference can ble
human ear. The makers stale that the
amplitude is correct to + 20 per cent., so
that for most acoustic purposes the output
may be regarded as constant.

Having used the record P6964-1 to dis-
cover a pick-up having good characteristic,
the culput may be amplitied through one
or more stages of resistunce coupling and
applied to any type of loud speaker, when
it will be possible to obtain an aural esti-
mate of the quality of reproduction. The
frequencies at which resonances occur can
be arriyed at in terms of the position of
the needle on the 1ecord, and it will be
possible to judge whether the acoustic oul-
put is evenly distributed over the fre-
quency scale or limited lu cerlain definite
zones. A little practice with a good mov-
ing coil speaker ns a basis for comparison
will soon give the experimenter a standard
by which to judge performmance. He will
also be able to recognise the change in
quality which indicates that the loud
speaker movement is itself introducing
harmouics.

A word of cantion is, however, neces-
sary in connection with the use of the
P6474-1 record for loud speaker tests. It
is well known that standing waves are
formed in a room due to reflection from
the walls. This facl can be easily verified
by closing one ear and moving ‘the head
towards one of the walls during the trans-
mission of the B.B.C. tuning note.

case of the continuously changing fre-

quency there is a continual redistribution

Inthe -

of the nodes and antinodes. Whenever.
one of these antinodes passes the head of
the observer it causes the illusion of a re-
sonance in the lond speaker itself. The
same applies wlen a condenser microphone
is used to make accurate measuvenients of
the acoustic output, and it is for this’
reason that this work is generally carried
out in the open.

This source of ervor has been ingeniously
overcome on the reverse side of the con-
tinuously decreasing frequen(-y record.
The same range of freyuencies is covered
hy this record (No. 1°9794. 1I), buot a rapid
fluctnation of -} 50 cycles is superimposed-
which causes (he nodes and antinodes to
move their position slightly. Actually the
standing waves shift their position 10
times per second, which effectively elimin-
ates the semblance of i imaginary resonances
and gives a true mean reading at any point
in the room.

Stauding waves are also troublesome
when determining the echo characteristics
of roums and the permeability of walls to
sounds of various frequencies and special
records for work of this nature have been
included in the Tarlophone Sound Test
series. In these records the mean fre-
quency is constant, and as distinet from
the falling mean frequency of the P9794-I1
record, The mean frequencies and
second variations of frequency are as
follows :—

Record. Mean Frequency. Variation.
I . :1’50 3+ 50
< 00 + C°
P 97954 11 600 T 50
1200 N + 60
I .. 242008 + 50
4 50
P 9708 930 T 650
1800 41600

The complete set of three records in an
album, together with instruction booklet,
costs Lwo guineas, and supplies are ol)tam-
able direct from the address given above.

B8
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NEW
AMPLIFIER

Remarkable Stage Gain

multiple valve made by the Loewe Radio Com-

pany containing in one large bulb a detector

valve, a low-frequency amplifier, and an output valve,
together with the necessary resistances and coupling
condensers. This valve was used in The Wireless
World ** Multiple-valve S.G. Portable '’ set (April 17th).
The method of construc-
tion makes for cheapness
and compactness, but in a
low-frequency amplifier the
reduction of unwanted capa-
city afforded by such a
mode of construction can
at best offer only a small
reduction of the loss of high
notes for a given degree of
amplification per stage. Up
to the present all efforts to

} OST readers will know, by name at least, the
|

Fig. 1.—The circuit of the
amplifier within the bulb of
‘ the double valve.

_high frequency by
resistance coupling
have failed, to

some extent at least, on account of these
same stray cdpacities, so that it would seem
that the asscmbly of the entire amplifier,
with coupling resistances and condensers, in
a single bulb would offer considerable possi-
Lilities in this direction.” Such an assembly
has been available for some time in the
| Loewe zH.FF. multiple valve, which contains
two four-clectrode valves and is suitable for
| use where one such valve only is required to
| precede the detector.

Stray Capacities Reduced to a Minimum.

This model, however, has not been found
completely satisfactory where several such
valves are to be used in series, and for this
particular purpose a new model has been de-
signed. Specimens of this type have reached
ns from Germany for test, but manufacture
| in England has not yet commenced. Never-

theless, it is felt that readers will welcome

advance information of this valve, which is of
unusual interest in several respects.

The bulb contains two complete three-

‘ ~clectrode valves, one anode resistance, one

coupling condenser, and one grid-leak, and is

- equipped with a six-pin base for use with the

graph.
ode
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attain good amplification at"

A general idea of
the structure of
the multiple valve
may be gained
from this photo-

The an-
resistance
and the grid-leak
may be seen above
the valves proper.

I
T

o CIRCUIT
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Using Aperiodic Coupling. é
N
special valve-holder used for the other types of multiple ¥

valve. In Fig. 1 the large circle represents the bulb,
which contains all components shown within the circle.
The points numbered 1 to 6 represent the six pins of
the base, the numbers running consecutively round the
base of the actual valve. 5 O

One of the first points in construction that attracts L
attention is the design of . -
the base. Six equidistant Lo
pins are mounted on a ring -
of msulatmg material, and o
the wires commg through X ’
the glass ‘ pinch’”’ from o
the electrodes are led
direct to the pins and sol-
dered. To prevent damage,
a thin disc of insulating ’
material, which does not G
touch any metal connec- E
tions at any point, fills up
the centrc of the
ring.  Any losses
due to this disc
should be negli-
gible.

Apart from the
fact that one pair
of leads (4 and 3)
cross on the way from the pinch to the pins,
it would seem that both dielectric losses and
stray capacities due to the valve-base have ‘
been reduced to the commercially practicable
minimum.

The assembly is built up on a “U”’ of
glass, of which the bottom forms the pinch
through which the leads are taken. The
valves themsclves sit side by side at the
bottom of the ** U,” and are noteworthy for
the fact that each contains two straight two-
volt filaments connected in parallel. Each
filament has its own grid, the two being
mounted on a common support, and the
whole is surrounded by a single plate, as indi-
cated in Fig. 2. The filaments of the-two
valves are connected in scries, so that the
unit requires a 4-volt accumnulator, from
which it draws a filament current of 0.37 _
amp.

Immediately above the valves proper, set
vertically and at right-angles to the plane of

Fig. 2.—Diagrammatic re-
presentation of one valve.
The filaments F; and F, are
connected in parallel, the
grids have a common sup-
port, and one plate sur-
rounds the whole. The -
doubling of filament and
grid serves to improve the
characteristics of the valve.
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the ‘““U,”” is the coupling condenser, which is joined
to the plate and grid respectively of the two valves by
leads less than half an inch long, and spaced as far
away as possible from all .other leads.and components.
This condenser, we understand, has a capagity of the
order of o0.0001r mfid. :

On either side of the condenser a resistance of ** grid-
leak type’’ is mounted vertically; one actually is a
grid-leak, the other the anode resistance. Rather long
leads run the whole length of the bulb from the top
end of these resistances to the pinch (z and 4), but
as both are at earth potential so far as signals are
concerned this is of no great consequence. Leads 't
and 5 come through the pinch at opposite ends, and
extend above it for less than half an inch. It is appar-
ent that great care has been taken in the whole layout
and construction of the valve to avoid any unnecessary
additions to the stray capacities which, if allowed to
rise above a very small value, would be liable to reduce
the amplification to negligible proportions.

‘The Static Characteristics.

The static characteristics of the valve were measured
as nearly as practicable in the manner employed for
those of ordinary valves. It will be seen from Fig. 1
that if the terminal 2 is connected to the L.T. — terminal
3 the second valve is given a grid-bias of —2 volts,
owing to the voltage drop of this amount in the fila-
ment of the first valve. With this connection made,
which represents practical working conditions, the
anode current of the second valve alone was measured
tor different anode voltages. The figures obtained are
shown in the curve of Fig. 3, and lead to the value
of about 13,000 ohms for the A.C. resistance of the
valve.

Measurements of the plate-cuirent at different grid
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Fig. 3.—Plate-voltage plate-current characteristic of second

valve in the Loewe 2H.F.multiplevalve,without anode resistance

and ‘‘ natural *’ grid blas of -2 volts. The circuit is as shown.

The valve characteristics are as follows: R,—13,000 ohms at

150 volts, or 18,000 ohms with plate resistance of 22,000
ohms. u = 10.
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voltages elicited the fact that grid current does noﬁ
flow provided that the grid.is not less than 1.2 volts
negative with respect to its own filament, and that

the amplification factor of the valve examined
was I0. .
The assumption was then made that the two Valvesl

in the bulb were identical in electrical performance as|

well as in appearance, and on this basis it was found,! -
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Flé. 4.—Measured amplification of 'multiple valve at various
wavelengths. The resistaace R is 22,000 ohms.

by taking the characteristics of the first valve, that'
the anode resistance incorporated in its plate circuit
had a value of 22,000 ohms, and that with the resistance
in position this valve had an A.C. resistance, under’
normal operating conditions, of 18,000 ohms.

With these figures available it is possible to calculate
the amplification that should be attained by each of
the stages in the double valve, using an external anode
resistance of 22,000 ohms for the second valve, and
ignoring the effects of inter-electrode and stray capa-
cities in lowering the amplification. On this basis the
amplification ot each stage should be 5.5 times, giving
(5.5)% or about 30 times as the overall amplification of .
the two stages. For comparison with this the
amplification actually attained at various wave-
lengths within the broadcast range was measured, the
results obtained being plotted against wavelength in
Fig. 4. It will at once be seen that the amplification
achieved varies between 10 and 21 times over the range |
investigated—results which are extremely good for re-
sistance amplification at the wavclengths mentioned.

At first sight, it may be surprising that valves of so
low an amplification factor as 10 should be employed

for a resistance-coupled amplifier, and one may be |

inclined to suggest that if valves of the high-impedance
type had been used instead the amplification would
have been greater. It is a well-known fact, however,
that the inter-electrode capacities of a valve under
working conditions rise very rapidly as the amplification
factor of the valve is increased, being, indeed, very
approximately proportional to this figure. Conse-

quently as the ““u ' of the valve is increased the pro-

portion of the theoretical amplification that is attained

in a practical high-frequency amplifier drops very
rapidly, and such valves give, for this purpose, not
: B 10

N
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New H.F. Amplifier Circuit.—
morce but less actual amplification than those of lower
amplification factor. The drop in amplification due to
stray capacities becomes most rapid when the actual
amplification is in the neighbourhood of 40 per cent.
of the theoretical value, so that if valves of highex
amplification factor than correspond fo this condition
are used the theoretical increase is more than offset
by the extra loss due to additiona! stray capacity. If,
cn the other hand, valves of lower ** ¢ ’" are emploved,
the closer approach of actual to theoretical amplifi-
cation is more than counterbalanced by the decrease in
the amplification factor of the valves. There is thus
an optimum value for the amplification factor of the
valves, above and btelow which the amplification at-
tained in practice falls off. and the value chosen must
be such that the amplification is some 70 per cent. of
that calculated without allowing for stray capacities.

It is interesting to note that at 300 -
metres the amplification given is 15
times for two stages, or 3.9 times for
one stage, and that this value is
cxaclly 70 per cent. of the theo-
retical amplification of 5.5 times that
one stage would yield if stray
capacities conld be neglected.  This
comparison confirms the belief that
this multiple valve is very skilfully
designed, and suggests that it offers
the greatest measure of aperiodic
amplification that is likely to be
achicved on the broadcast band for
some time to come.’

Owing to the fact that no resist-
ance is incorporated in the anode
circuit of the second wvalve of the
assemnbly, a tuned circuit can be
used, if desired, to couple the ,
multiple valve to the valve that
follows it. When the next valve is
another high-frequency amplifier, the

Taken from a
< en . slightly different
! Since examining this valve, a mnewer angle from the
model, none of which has vet appeared in
England, has been designed. 1t follows the
valve here described very closely, but the
two stages taken together give nearly 309,

greater amplification.

last, this shows
the position of the
coupling conden-
ser, placed be-
tween anode re-
sistance and
grid-leak.
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use of a tuned circuit as coupling is optional, but the
designer of the valve strongly recommends that a
tuned circuit should immediately precede the detector

HT.+

DETECTO
VALVE

E o

Fig. 5.—The multiplc valve followed by a high-frequency trans-

former in place of a resistance. No neutralising is rcquired.

The overall ampli‘ication atforded by this circuit is about 100
times at 300 metres.

valve, since by this means freedom from motor-boating
and kindred troubles is assured. The rcader will
therciore be tempted to enquire as to the overall ampli-
fication that may be cxpected from this arrangement,
which is shown diagrammatically in Fig. s.

The second valve, with a standard Litz coil of 68
turns on a 3in. paxolin former as transformer secondary,
requires a primary of some 14 or 15 turns, and may be
expected to give an amplification of about 23 times at
300 metres. This, together with the mcasured amplifi-
cation of 3.9 timies due to the first resistance-coupled
stage at this wavelength, gives a reasonable expectation
of a total amplification of go times. On measurement
the amplification at this wavelength turned out to be
102 times, the excess being very readily accounted for
by the fact that the change in cffective capacity caused
by altering the output circuit from resistance to trans-
former coupling slightly increases the amplification of
the first stage. ‘

Absence of Input Damping.

All the measurements of amplification so far men-
tioned were made by feeding to the first grid of the
multiple valve a voltage obtained by passing a
mcasured high-frequency current through a resistance
of known low value. There was thus no opportunity
for the valve to decrease the voltage applied to its grid

AAAAA
VAV

HT+

TO
DETECTOR
VALVE

Fig. 6.—A bigh-frequency amplifier built up from three multiple valves. The overall amplification would be ahbout 20,000 times at
300 metres, but tne selectivity would be that associated with two tuned circuits only. Compare Fig. 7.

B Il
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New H.F. Amplifier Circuit.—

by the negative reaction that is usually a prominent
feature of aperiodic amplifiers. If, however, the valve
is to be connected across a tuned circuit, such as‘a -
frame aerial, having, say, a dynamic resistance of a
quarter of a megohm, this effect, if present, may be
very serious. If reception is carried out on a frame,
and this is damped by the valve 1o such an extent that
only one-tenth of the normal voltage is developed across

_ it, then this reduced voltage, after a 15-times amplifi-

cation, would be only 1} times that obtained from the
frame direct, and for all practical purposes the valve
would be uscless.

A frame aerial was therefore connected to the grid
of the valve, and the voltage developed across it by the
local station was mecasured with the filaments of the
multiple valve first cold and then heated. Resistance-
coupling was in ‘use in both stages, and the normal
working voltages were applied. It was found that the
voltage on the frame rosc by about six per cent. when
the multiple valve was lighted, showing that so far from
there being any damping introduced into the frame-
aerial circuit, there was a small gain due to reaction.
The full measured amplification of the valve will there-
fore be effective in a practical receiver, with a trifling
bonus thrown in. .

This valve has been discussed at some length,
although it is not yet available to the general public
(we understand that it will be in full production this
autumn) partly because it raises a number of
problems of considerable practical and theoretical
interest, and partly because it offers an opportunity, for
those who are so inclined, to design or build receivers
of novel type.

Wireless
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operation of a highly sensitive set become very diffi-
-cult. Even if the most extensive screening is employed,

the stability of a receiver containing two or three stages-

of efficient high-frequency amplification is usually a
matter for speculation until the set is built, and if, as is
likely, such a set is to be used with a frame aerial the
selectivity attained is usually excessive, so that tuning
becomes unnecessarily difficult, and the side-bands of
received telephony are liable to be cut off. With an
aperiodic amplifier these difficulties are less prominent,
though high amplification can readily be attained by
using a sufficient number of stages.  Moreover, the
selectivity can be adjusted independently of the sensi-
tivity, for one may use just enough tuned circuits to
give the selectivity that is found necessary, and then
make up the total amplification with aperiodic stages.

Receivers for the Valve.

With the valve we have discussed, for example, an
overall amplification of the order of 10,000 times might
. be attained in either of two ways. Three double valves
might be connected in cascade, using, besides the frame,’
only one tuned circuit immediately before the detector,
as suggested in Fig. 6, Or, if the sclectivity conferred.
by two tuned circuits were regarded as insufficient for
the particular locality in which the receiver was to be!
used, one might prefer to employ only two double
valves, using a tuned circuit as coupling between the
two as well as immediately before the detector, as in
Fig. 7.  The amplification attained would be very
roughly the same in both cases, but there would be a
very considerable difference in selectivity between the
two receivers.

In an amplifier in which tuned couplings are used
throughout it is inevitable
that  the

attained should be greater

L at the lower end of the

tuning range than at the
upper. It will be seen
from Fig. 4 that with the
resistance-coupled  stages
of the multiple valve the
opposite effect is experi-
enced, the amplification
rising as the wavelength
is increased. It will there-

DETECTOR
VALVE

fore be clear that by a

Fig. 7.—A high-frequency amplifier containing itwo multiple valves. The overall amplification
would be about 10,000 times at 300 metres  and the selectivity would be high, as there are

three tuned circuits. Compare Fig. 6.

Ordinarily, it is necessary to add one tuned circuit to
the receiver for every valve acting as high-frequency
amplifier, with the result that both the design and

judicious combination of
tuned and aperiodic coup-
: lings it should be possible
to construct a receiver yielding practically constant
amplification over the whole of its tuning range or with
any desired wavelength-amplification characteristic.

BOOKS RECEIVED.

Code for Protection against Iightning.
—Approved April, 1929, by the American
Standards Association. With Appendix

Hanns von

Der Weg zum Bundfunlhiren, by Dr.
Hartel.—Describing
nature and functions of apparatus in

Kennvwfe der Rundfunleender.—List
of 170 European hroadcasting stations
giving the geographical position. wave-

the

amplification -

giving short dissertation on lighting, its general nse for hroadeast reception. Pp. length. identification signals and other
origin, characteristics and effects. Pub- 56, with 38 illustrations. Published by particulars of each station. Pp. 173. »
lished by the Bureau of Standards, Rothgiesser und Diesing A.G., Berlin. Published by Rothgiesser und Diesing
Washington, D.C., U.S.A. Price 25 cents.  Price R.M. 1.30. A.G., Berlin. Price R.M.2
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Events of the Week in Brief Review.

CHICAGO'S FLYING SQUAD.

The Chicago police department is so
impressed with the efficiency of Scotland
Yard's flying squad that it intends not
only following their example, but even
going one (ox many pcints) better. We
hear that a 5 kW eentral station is to be
erected, and 150 cars are eqnipped with
wireless receiving sets. The larger cars
are to be manned by five police officers,
and will be armed with machine guns, shot
guns, tear hombs, cameras and finger-print
equipment. The enterprising burglar will
have no cause to lament the monotuny of
life and the lack of thrills in the pursuit
of his calling.

coo00

WIRELESS PHOTOGRAPHY IN
AUSTRALIA.

Pictures of events in Anstralia will
probably be transmitied to us at no very
distant date, as Amalgamated Wireless
(Australasia), Ltd., who own the majority
of the important broadcasting stations in
Australia, have concluded with Messrs.
William Blogg and Co., Ltd., the Fulto-
graph agents in that country, a five years
contract for a still-picture service. ‘Frans-
missions from Melbourne are expected to
begin shortly. All short-wave enthusiasts
in this country will hope that 3LO, the
31.5-netre Melbourne station, which is
now temporarily closed, will start wark
again, and that we shall have still pic-
tures from the Antipodes. Both 3LO and
2FC (Sydney) en 31.28 metres are well
heard over here, and there is no reason
why pgood receplion of pictures from the
other side of the world should not be
possible.

o000

CANADA'S SHORT-WAVE STATION.

CJRX, the short-wave Dbroadcasting
station, has been moved from the Grain
Exchange Building in Winnipeg to a
point about 10 miles from the city, and
1s now transmitting again on 25.5 metres
with an input of 2 kW, Reports on the
new station’s signals will be welcomed by
the owners, Messrs. James Richardson &
Co., Grain Exchange Bnildings, Winnipeg,
Manitoba.

©000

A VERY NORTHERLY STATION.

The Russian expedition to Franz Josef
Land has selected a site for the wireless
station on Hooker Island, and has already
begun to unload material for its erection
from the ice-hreaker. The propesed
station will be 80° 19’ N.

BI3

a * A GOOD MIXER,

We understand that it is intended to
install an ** inverter "' at the experimental
short-wave station of the Iuternational
Telegraph and Telephone Corporation at
Trappes, near St. Cyr, France. The
object of this apparatus, which we believe
has been designed by Standard Tele-
phones and Cables, Ltd., is to prevent
telephone messages being picked up by
promiscuous listeners, and this result is
achieved by inverting the frequencies of
the speech sounds so that high notes
become correspondingly low and low ones
high until the receiving equipment re-
converts the frequencies to normal.
Wireless eavesdroppers, therefore, who
may chance to piek it np will probably
think they ave listening to ultra-modern
music.

0000

BERLIN WIRELESS EXHIBITION,

The annual Wireless Exhibition, which,
as stated in onr issue of July 10th, will
be opencd at Berlin on August 30th and
continned until September 8th, will mno
doubt attract a great number of wireless
enthusiasts from all parts of the world
to the Kaiserdamm grounds. It will sur-
pass its predecessors in size and interest.

FIRST LAMME MEDALLIST,

The late Benjamii. G. Lamme, chief
enginecr of the Westinghouse Electric
and Manufacturing Co., under the terms
of his will directed that a medal should
be given ** for meritorious achievement in
the design of electrical machinery,”” the
recipient to be chosen by the American
Institute of Electrical Engineers. The
first holder of the Lamme medal is an
Englishman, Mr. Allen Bertram Field,
Consulting Engineer to the Metropolitan
Vickers Co., Ltd., for * the mathematical
and experimental investigation of eddy-
current losses in large slot-wound con-
ductors in electrical machinery.”

The ceremony of presentation was
broadcast through the short-wave set ef
KDKA.

000

MAGNUM UNIVERSAL, A CORRECTION.

We regret two errors in our description
of the **Magnum Universal ’’ broadcast
receiver which appeared in our issne of
August 14th. On page 151 the captions to
the two illustrations were inadvertently
reversed and the price should have read
£18 and not £10. We trust that the manu-
facturers, Messrs. Burne-Jones & Co.,
Titd., 296, Borough High Street, S.E.1,
have not been inconvenienced by the error.

Phot ograph

taken on toard the Italian cruiser Ferruccio, showing the special
directional frame aerial equipmenli hotlxlse(ll separately from the main wireless
nstallation,
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“MAGNUM ’* REACTION
CONDENSER.

This is a mininiure variable con-
denser particularly suituble for use in
portable and transportable sets or in such
cases where panel space 1is strictly
Jimited. Furthermore, {he minimum
capacity has been kept as low as possibile
80 as to permit of its use also in sets
fitted with H.F. stages.

The moving vanes have been shaped
te give a gradual increase in . capacity
on first. interleaving with the fixed plates.
This teature contributes to easy control
of reaction, especially in such cases
where a small feed back is sufficient to
sturt oscillation.

The measured mivimum  capacity of
the squuple sent in for test was 5.5 micro-
microfarads, and the maximum capacity
(.600094 mfd. It is rated as a
0.0001 mfd. condenser. A single hole fix-
ing bush is fitted together with ane end

*t Magnum *’ miniature recctioo condenser.

bearing for the moving vanes. This is
of generoms size and there is no trace
of *whip.”

The makers are Massrs. Burne-Jones
aud Co., Ltd, Muagnum House, 286,
Borough High Street, London, S.E.1,
and the price is 4s.

cceo

PHILIPS’ LOUD SPEAKER,
MODEL £007.

This consists of a free-edzed cone dia-
phragm driven by a differentinl move-
ment, the whole heing carvied on a
moulded frame A feature of special

o e R
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Recent

interest is the provision of a dished
bafle supported on four pillars and
mounted in  front of the cone. An
annuiar space is left between the baffle
and the frame for the egress of the

Philips’ cone loud speaker.
adjust the impedance for best operating
conditions {s incorporated in the lead.

A switch to

svund waves. The cone is, therefore,
working against a cushion of air; the
conditions obtaining in a horn-type loud
speaker being partially reproduced with-
out the attendant disadvantages., This
nndoubtedly  contributes to the good
sensitivity to weak electrical inputs re-
corded during test.

An addition of no little importance is
a three-position switch which enables the
unped.m«e of the instrument to be ad-
justed to the value most suitable for
the particular valve nsed. Measurements
of the D.C. resistance of the windings
show that this gives a choice of either
430 ohms, 1,340 ohms, or 1,840 ohms.
The highest value was found to give the
best all round resuits in conjunction with
ontput valves between 4,000 and 6,000
ohms A.C, resistance.

Speech is clear ard crisp and on music

AUGUST :z1st, 1929.

Products.

the general level of response is mood over
the whole andible scale. There ave no
ubjeclionabie resonances. Models are
available finished in orange, blark and
gold ; violet, black and gold; or brown.
black and gold; the price being £5 5s.
The makers ave Philips Lamps, Ltd.,
Philips House, 145, Charing (ross Rd.,
London, W.(.2.

o000

MOVING COIL LOUD SPEAKER
“POT " WINDINGS.

Since one of the principal factors
governing the efficiency of a moving-coi
loud speaker is the ampere turns on the
field coil, this portion of the equip-
ment requires very careful and skilfel
winding. Pots eneryised from the mains
are less dlifficult to wind than those draw-
ing current from a Jow-voltage accumy-
lutm, stuce in the first case a fine gange
of wire is nsed, whereas in the low-volt.
age types a very heavy gaunge nmi be
employed.

Cromwell pot coil wouni with special
‘¢ ribbon ' wire.

Hitherto the amateur experimenter has
been obliged either to wind his own pots,
probably without adequate facilities. or
adupt the commercially made article to
his particular design.  The (romwell
Engineering Co.. 81, Oxford Avenue, Mer-
ton Park, London, S.W.20, have now
developed a new {yvpe of ribbon-wound
coil, and it is claimed that many move
turns can be accommodated in a given
volume than with ronnd section wive.

B 14
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These pot coils are available for many
of the well-known makes of loud speakens,
and coils can be supplied wound to eon-
struzctors’ requirements. The sample seut
in for review and shown in the- illustra-
tion contains 9lb. of this particular wire,
but measures 44in. in diameter by 4in.
long over the insulation, and is designed
to fit on to a 2in. core. It is for 6-valt
excitation, and since the measured D.C.
resistance-is 9.8 ohms, it will pass just
over 0.6 amp. = The price has been fixed
at 40s, '

LowcC

«“BICO > SAFETY AERIAL LEAD-IN.

This is a combined aerial Jead-in and
earthing switch possessing the distinct
advantage that the switch is totally en-
closed and  entirely  weatherproof.
1#&rthermore, the switch is outside the
building, and when in the ‘‘safety’
Jrosition complete]y isolates the set from
the aerial and at the same time connects
the down-lead direct to earth. The
action is simple but effective. A hollow
ebonite tube 4in. in diameter (outside)
is fitted with a brass spindle divided by
an insulating collar in such a manner

AL R =ENE ’ b anai U

77

Segtion through ‘¢ Bico " safety lead-in switch. A, aerial terminal; E, earth terminal;
P, plunger; S, spindle; C, insulating collar and B the barrel.

that when the spindle is pulled out the
aerial 1s connected, via a spring-con-
trolled plunger, to the earth lead. On
pushing ‘in the spindle the insulating
collar rides over the plunger and connects
the aerial to that portion of the spindle
te which the lead to the aerial terminal
of the set is connected.

The aerial down lead is taken to the
terminal which contacts with the plunger,

while the earth lead joins to the terminal
0. the outside end of the tube; a lead
from the **E " terminal of the set goes
tc earth in the usual manner.

These safety lead-in tubes are available
ip three sizes : 7in. ‘long at 3s. 6d., 9in,
size costs 4s., and 12in. tubes are 4s. 6d.
The makers are the Burner Insulator
Co., “Bico” Works, 51, Wellington
Street, Woolwich, London, S.E.I8.

GRAMOPHONE PICK-UP CHARACTERISTICS.

Methods to be Adopted in Presenting Results of Forthcoming Laboratory Tests.

EADERS will remember that in the special Gramophone

issue of March 6th this year we gave figures for most of

the pick-ups then on the market, showing the voltage
output at a few representative frequencies. While these figures
were useful as an indication of the general character of the
output and as a means of estimating the degree of amplification
required, they were not sufficiently detailed to disclose resomu-
ances and, as wis mentioned at the time, could not he taken
as a final criterion of performance.

It is now proposed to give complete characteristics plotted
frori readings taken at small increments of frequency from
100 to 8,000 cycles. The standard frequency records specially
prepared by the Graniophone Company, Ltd., will be used, and
these will enable readings of output to be obtained at approxi-
mately 80 points over the range of frequency already mentioned.

The records provide frequencies down to 25 cycles per second,
but experience shows that it is impracticable to give readings
below 100 cycles. As is well known, the amplitude of the
groove, for a given A.C. output, is much greater at low than
at high frequencies; the amplitude is, in fact, inversely pro-
“portional to the frequency. In ordinary records it is necessary
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Fig. 1.—Hypothetical curve of gramophone pick-up showing
variation of output in decibels (transmission units) taking the
output at 1,000 cycles as the standard of reference.
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to restrict the amplitude of notes below about 250 cycles in
order that the vibrations may be contained within the standard
pitch of the groove. In the standard frequency records, how-
ever, a special pitch hus been employed for the lower frequencies
in order that the correct amplitude may be attained. Only
pick-up devices of special design are able to follow the groove,
and most of the commercial electromagnetiz pick-ups jump the
groove below 100 cvcles, sone even below 206 or 250 cycles.

While every effort has been made in preparing the standard
records to obtain strict proportionality between amplitude and
frequency, it is only to be expected that slight discrepancies=
have crept in. These deviations from the coirect amplitude
have been carefully measurcd and tabulated by the Gramophone
Company. The amplitude of the 1,000-cycle note has been
taken as the basis of comparison, and differences in the outpnt
at other frequencies have been expressed in decibels1 f{trans-
mission units). This suggests a very convenient method of
plotting the pick-np characteristic.

If we take the voltage output from the pick-up at 1,000 cycles
as our standard and express the outputs at all the other fre-
quencies as differences (either positive or negative) in decibels
from the 1.000-cycle standard, it is quite a simple matter to
correct for discrepancies in the records merely by adding or
subtracting the correction factors supplied with the vrecords.
The carve would then take the form shown in Fig. 1. 1t will
be observed that the zero line passes through the curve at
1,000 cycles., and that where the curve appears above the zero
line an increase of output above normal is indicated.

Unfortunately this m8thod of presentation does not give any
indication of the absolute value of the voltage output, but it
has many points in its favour. For instance, we know that
the ear is incapable of detecting differences of sound intensity
of less than 2 decibels. Thus, if we cover the general trend
of the curve with a band 2 decibels wide, small irregulavities
due to minor resonance .will pass undetected by the ear, pro-
vided they fall within the limits of the 2.decibel band.

' For a full discussion of this unit see the note ou page 74 of the
July 24th issue.

s
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The output from the idea! pick-up should fall within the
limits of this band from about 250 to 4,000 cycles. Below 250
an increase in the output is desirable to compeunsate for the
restricted amplitude of low notes in the average record. Up
to 4,000 cydles we are concerned with the fundumental fre-
.quencies of musical instruments, and it is essentia] that the
trend of the curve up to this point should be horizontal. The
region above 4,000 cycles is responsible for the overtones, and
consequently the timbre of the fuudamentals lower down the
frequency scale. Assuming a perfect amplifier, it would seem
desirable for the curve to coutinue horizoutally to the upper
limit of frequency. Many practical amplifiers suffer from
high-note losa, so that a slight upward trend above 4,000 cycles
would seem to be indicated. Few electronugnetic pick-ups,
however, are capable of producing this increase at high fre.
quencies, and here it would seem necessary to modify the
amplifier to suit the ick-up.

When the curve is plotted with output voltage agaiust fre-
queney, the irregulurities are exaggerated, as will be seen by
comparing Fig, 2 with Fig. 1. The general form of the curve
is, however, the sume, and it is possible to estimate the per-
formance by inspection, bearing in mind that a change in
output of 25 per cent. is approximately equivalent to 2 decibels.
After careful considevation we have dectded that the voltage
output curve is the more useful of the two methods of pre-
senting the results. 'The R.M.S.. voltage at the terminals of
the pick-up is a tang:ble quantity which can be visualised by
the beginner as well rs the expert. and useful information can
be obtained with regard to the type of valve and grid bias to
be nsed in the first siage of the amplifier. Those who prefer
to work with the decibel unit can easily convert the vpltage

readings by using the formula D =20 log , where D=outp{ut

’ oos
difference in decibels, V=voltage output ntluny given frequency,
and V,,,,=voltage output at 1,000 cycles.

AUGUST z1st, 1929.

The voltage curves form a fairly reliuble guide to the grid
bias required for the first amplifier valve. For instance. let
us suppose that the highest point of the curve is 2.0 volts
R.M.S. The peak value of the voltage will therefore be
2x_v—2-=2.83, wilich must be covered by a bias of —3 volts.
Actually the general level of the output fromn the average record
is about ‘halt that of the standard frequency records, but ia
view of the presence of peaks and transients it is best to take
the amplitude of the frequency records as the basis for esti-
mating the grid bias.
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‘Fig. 2.—Curve showing variation of output voltage with frequency.
The readings correspond with the curve of Fig. 1, but it will be
observed that the peaks are more pronounced,

The level of the output is governed tu a certain extent by
the type of needle employed in the pick-up. Unless otherwise
stated, the voltage readings for the curve will be taken with
a Tungstyle needle, and a few readings with other needles mav
be given in order to demonstrate the effect on the output. )

The series will be inangurated in the ¢ Laboratory Tests’
section next week with the B.T.H. pick-up,

SCREEN-GRID

HE steady demand for loug range
receivers shows that the fascination
in trying to identify foreign stations

is not waning. How many listeners have
a knowledge of more than one or two
foreign languages? Yet how many are
prepared to guarantee the identity of a
station basing their statement on mere

‘The wavemeter is extremely compact—

goeculation?  The modulated wavemeter
under review affords a ready means of
either identifying unknown stations or
finding the correct sctting on a receiver
for the reception of a distant station the
wavelength of which is known.

This wavemeter operates on a new prin-
ciple. use being made of the iclerent
regative resistance property of the screen-

MODULATED C.W. WAVEMETER.
‘The McLachlan Wavemeter in which the Calibration is Independent of the Valve.

grid valve. In the anode circuit a coil
and variable condenser tuned to the radio
frequency are connected in series with a
suitably proportioned audio-frequency cir-
cuit. Two different oscillations are gene-
rated and a tuning note i radiated, i.e.,
the instrument is a miniature broadcast-
ing station.

The tuning note is heard in the loud
speaker so that a receiver can be accu-
rately tuned to any wavelength without
the aid of an incoming transmission.
This instrument has the great advantage
that the calibration is independent of the
valve, and furthermore ueither reaction
coil nor heterodyne oscillutor are re-
quired. The meter can also be used to
heterodyne an incoming carrier, zero beat
being obtained when the musical note is
purest.

Sharp Tuning.

When tested we found that the tuning
of the wavemeter was sharp, and that no
frequency change took place when the
anode voltage was varvied between 30 and
70, while maintaining tha screen at 100
volts, A two-volt screened valve was
used and a variation of fi'ament volts be-
tween 1.9 and 2.1 caused a negligible
change in frequency. Thus the conten-
tion that the calibration is independent
of the valve is well borne out in prac-
tice. The plate, screen and filament cur-

vent for the screened valve can be derived
from tle batteries feeding the raceiver.

The instrument is supplied with three
coils and three calibration charts embrac-
ing the band from 100 to 1,600 kilocycles
(3,000 to 180 melres), and sells at
£4 18s. (screen-grid valve extra),

LU

—an interior view.

Those desiring an instrument designed
along these lines but of great accuracy
for precision measurements can obtain
special valves in which the anode-to-
screen-grid  capacity has been reduced
fromm the usual 10 or 12 uuF to about
3 puF. Tho makers of the wavemeter ave
Messrs. H. W, Sullivan, Ltd., Leo Street,
Peckham, London, S.E.15.
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Problems of an Overstocked
By . GODCHAUX ABRAHAMS.

casting stations, we find that, excluding Russia,

they have reached a total number of close on two
hundred {ransmitters. In view of the fact that the
wavebands allowed to broadcasting are strictly limited,
and cannot comfortably include all these stations, is it
surprising that the average amateur, when endeavouring
to tune-in individual transmissions, should often find
himself confronted with

TO-DAY, if we examine a list of European broad-

Fiatee,
Gerpan

Waveband.

calculations made to warrant the erection of extra sta-
tions once an initial broadcasting service had been
established?

The writer has prepared a tabular survey of the
Europcan broadcasting systems, which will show at a
glance the rclative arcas of the various states in thou-
sands of square miles, the number of transmitters
actually in operation, the exclusive wavelengths in-

dividually allotted to the

an unpleasant mixture of
heterodyne whistles and
groans, or a background
of insistent morse?

It seems probable that
the wavelength shuffling
to which the authorities
have resorted at the
Geneva, Brussels and
Prague Conferences can
prove but a feeble attempt to alleviate a painful situa-
tion which must needs grow worse as further stations
are crected, or, alternately, as the power of some of
the transmitters is increased. Although much has been
written with regard to the minimum frequency separa-
tion necessary to obtain a more or less satisfactory re-
ception of a number of individual transmissions, it has
never been made clear for what reason the stations in
Europe have gradually reached so high a number. Was
this step justified in all countries? On what basis were
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Is your set enlircly to blame when an altempt to lune-in foreign -
stations brings in an unsolicifed chorus of shrieks and groans?
The author of this article would say ** No,”" contending that the
European ether is overstocked wilh stalions and thal the effoils
made by the various authorilies to distribute wavelengths evenly.
over (he available band have led lo lhe preferenlial trealment of
certein countries, with resulls which can benefit none.

------- respective  countries, ac-
cording to the latest Plan
de Prague, -and, finally
(where the information is
available), the percentage
of registered listeners to
total population.

What are the factors to
be taken into consideration
if the claims put forward
by a country for the erection of transmitters arc to be
judged .on their merits? If a satisfactory verdict is to
be given, we must study the area of the state, its total
population, and its actual requirements in respect to a
broadcasting service.

Admittedly it is not an easy matter to work merely on
this data, for in certain instances it may be necessary
to make special concessions, inasmuch as, although a
particular country, according to these factors, would be
entitled only to a small number of stations, the question




180

The Glut in the Ether.— - Iy J
of diverse languages would necessarily influence a deci

sion. Belgium, for instance, possessing some seven and
a half millien souls, and covering an area roughly equal
to that of Yorkshire, is endowed at present with six
broadcasting stations (of which one only can be officially
recognised) and has been allocated three exclusive wave-
lengths ; yet, if statistics are to be believed, the country
boasts of 2.6 registered listeners per one hundred head
of population! The reorganisation of Belgium’s broad-
vasting system under State control will give her one
dual- and one single-wave station to enable broadcasts
to be carried out in French, Flemish and German, the
last-named language for the sole benefit of a limited
number of listeners in the _ -

Wireless.
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mitters, but only two exclusive wavelengths have been |
allotted to her. Yet her percentage of registered licence |
holders reaches the astonishing figure of 5.7.

If we turn to Poland, we find that, although she
now has five stations working for a population of !
twenty-seven millions, eight exclusive waves have fallen '
to her share; yet only 0.7 per cent. of her inhabitants
are interested in radio programmes'!

In passing, it may be mentioned that of all European
countries Denmark is the one which has shown the
most enthusiasm for broadcasting, for, with a popula-
tion of about three millions spread over an area of
approximately fifteen thousand square miles, 7.6 per
cent. of the inhabitants are registered licence holders.
At the Prague Conference

Eupen and Malmedy dis- EUROPEAN STATES. I?enmgrk secured two excl_u—
tricts, forcibly ceded to her sive wavelengths; but, as
by Germany at the end of p App. Area | s v ?E,_fe,,mgi- the slogan adopted there is
v OUNTRY, in1, sq. ransmitters| WLs (Prazue: of Licences to o« 2 4
the Great \/Yar- . The case Miles. Workint. X Plan). Populativa. fEWCl:’ 'statlons, hlgher
of Belgium is cited as an W — L7 p . T power,’’ it seems that, in
example ; here the claim to Belgium .0, 1L ] 3 28 4 one country at least, a solu-
a third exclusive wave- CrerhoSlovakia. | 545 A 5 }Eplufx)l B tion 1has been found to the
; . a_ share g iving: ever
length is but weakly justi Denmark . . 15 . ™ . problem of giving: everyone
fied ! Bsthonia ... 18 1 1 11 an efficient service.
. ang Finland ... .. 15 5 2 - .
Geological conditions also 20— 313 P 16 33 The more the table is
may alter our basic factors, Germany....... 182.2 28 slgar%“:.)g 4.6 studied the more difficult is
as in the case of Switzer- ‘G - L four on loan) it to understand on what
> . 7 ahdd - U
land, where high mountains "% Toeland, he 95 % 10 fplus 1 68 basis the distribution of
considerably restrict the B il o _ freg) - _ wavelengths was carried
range of the transmitters. Holtand. .. .. ... 12.8 2 2 (plus d)l 1.7 out, for there seems little
. . TTOWe :
Here we register a popula- Hungary ...... 36 1 el 2.0 doubt that some countries
3 1 Iceland ... ... .. 41 1 har — 3 - 2
tion of fourf mllllon'pec:plle rictecnacaoal S8 i 2 B o3 ?av? reielved preferential
rea of approximate ltaly ........ . 120 7 -1 reatment.
i &hol Ehee) PP y Jugo-Siavia - .| 248 3 3 (plus 1 — T
1,600 square miles.  The shared) ake France, a newcomer
3 y . Tatvia .....0.. 41 1 1 1.2 hy -
proposed reorganised sys Lithuania .. .. 20 ‘1 Taken from 06 to the European Broadcast
tem calls for two high- Lceinbe X . e A ing Union, which may now
. 3 Aauxembourg ... - . . .
power trarsmitters at Sur- NS TR 124 0 5 2.4 dispose of sixteen exclusive
&
see and Moudon, and a | paite; o 259 i’ 8 U wavelengths, whereas Italy,
series of smaller stations gz::;i?ma ...... ]1%_’ BO(rox}ghly) 2:: g% not far short in populatlon,
(Basle, Berne, Lausanne, Spain ......... 197 9 ] ofg is allotted only seven!

: , Sweden.. .. 173 3 8 8. o
Zurich, and Geneva), to Switrerland 18 = 5 Lo Moreover, the grievances
which are to be added re- | Turkey . ...... 10 1 Shared = expressed by Dutch lis-
Iays at Olten, St. Gall, Except where otherwisc stated, the abovc table does not take into cozIx; teners would appear to be

Q sideration wavelengths which are common to two or more countrics. 2 o
Sltten! and Churz POS' should also be notegd that such extra-lluropean stations as Algiers, Rabat ]ustlﬁe.d_, fOI' to Houand the
sibly for the benefit of the and Angora do not appear in the Irague list. authorities have allotted -

Tessin district, in which the
inhabitants speak only Italian, a further station will be
erected at Locarno, I.ugano or Bellinzona.
‘ Surprising Figures

The latest statistics show that broadcasting in Swit-
zerland has appealed to only 1.9 per cent. of the total
population. Observe, however, that five exclusive
wavelengths have been granted to that country :. it is
apparent that a number of transmitters will be com-
pelled to share waves.

Austria, on the other hand, as the table shows, is
almost three times the size of Belgium, and her popu-
lation is over six millions; she possesses five trans-

! Since this article was written the National scheme has been
rejected by the Belgian Parliament, and for the present no reorgani-
sation can take place. Belgium, therefore, has withdrawn its
request for the third exclusive wavelength.—[Ep.]

two wavelengths, namely,
1,875 metres, to replace the nominal 1,852 metres
hitherto used by Huizen, and 298 metres in the
middle waveband.® Huizen is a comparatively new
arrival on the ether; not only was it erected several
years after Hilversum had organised a regular broad-
casting service, but it was originally destined to work
on short waves. What, then, must become of Hilver--
sum if it is no longer allowed to operate on 1,071 metres,
seeing that this wavelength has been given to Norway?
Is Hilversum to be closed down, or must her trans-

* The Dutch Ministry of Transport has allocated the wavelength
of 1,875 metres (allotted to Holland) to the Huizen transmitter, and
1,071 and 298 metres to the Hilversum {iransmitter. As 1,071
metres has been given by the Plan de Pragne to Norway, from
Janunary-1, 1930, Holland will lose this wavelength. The arrange.
ments regarding the use of the two Dutch stations by the various
programme associations do not concern this artiele.
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The Glut in the Ether.—

missions be buried in the full-to-overflowing medium
broadcast band, namely, on 298 mectres? The Dutch-
men consider that their plea of unfairness is justified,
inasmuch as the Plan de Prague has comfortably
housed Kalundborg, which, again, is of comparatively
recent establishment.

“ Pioneer '’ Prerogatives.

With regard to Great Britain and Germany, the only
conclusion to be drawn is that, as these countries were
pioneers of broadcasting in Europe, and obviously,
first in the field, they werc given cvery opportunity
of choosing both the number and position of wavelengths
desired. It is true that both countries have made con-
cessions as and when they were needed for the benefit
of Continental countries generally, but the number of
exclusives retained by these

Wireless
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owners. Generally speaking, it will be found that the
more primitive receiver is found only in densely popu-
lated cities in close proximity to a broadcasting station.

If all classes of the community are to be satisfied,
we have but two alternatives; either it is necessary to
install a large number of relay stations of strictly limited
power for the use of listeners who will not forgo their
small crystal sets, or two or threc super-power trans-
mitters must be erected to radiate programmes which
can be received at much greater distances by owners of
more expensive valve apparatus.

It would scem that the only way in which European
broadcasting can be extricated from its present congested
state is by a drastic pruning of what can be termed
unnecessary growths; the number of transmitters pos-
sessed by individual states must be reduced to rcason-
able proportions commensurate with the service they are

called upon to give to their

two ‘‘ pioneers ’’ still seems o . T ‘listening population.

"out of proportion to their ; : e Practical experiments in
requirements. Can it be | : o Germany and Great Britain
that their demands are show that several low-power

based on the assumption
that the bulk of listeners
still own simple crystal sets
capable only of recciving’
local transmissions? It
would be difficult to obtain
accurate statistics in Great
Britain  to-day regarding
the increased use of valve
receivers, for our licences
from the outset have made
no distinction as to the class
of apparatus installed by
the listener. It may be as-
sumed, however, that the
stecady growth in the num-
ber of valve reccivers sold
monthly indicates that the
morce  primitive crystal s
being replaced. Also, the
considerable increase in the

relay stations can be made
to work on a common
wavelength, providing their
frequency can  be accu-
rately maintained, without
any risk of mutual interfer-
cence.  If, thercfore, the
nced for a relatively large
number of small trans-
mitters actually exists in a
country, more use should be
made of the onde com-
mune, the stations taking
their programme from a
central studio which, for
obvious reasons, would in
most instances be situated
in the capital. Such re-
organisation of the broad-
casting system in  many
lands would release a corre-

popularity of multi-valve
portable receivers in most
Europcan countries demon-
strates that the average wireless enthusiast is not
content to derive all his programmes from the local
station. This being the case (and trade figures un-
doubtedly supply the necessary confirmation), the more
extended use of valve sets has enlarged the effective
working range of broadcast transmitters, which are then
able to cover districts bevond those for which they were
primarily erected. Moreover, the extra energy with
which some of these reconstructed transmitters have been
endowed has also added to their efficiency, and without
doubt, if a careful revision were made, based on the new
conditions, it would be found that a number of stations
in many countrics may be considered superfluous.
As improvements in both radio circuits and valves
have bcen made, so the smaller and more convenient
frame aerial has gradnally replaced the unsightly outside
‘“ clothes-line,”’ again reducing the number of crystal
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ONE OF THE TWO HUNDRED. Breslau, a well-known German
broadcaster operating with 4 kW. on a wavelength of 233 metres.

sponding number of exclu-
sive waves, and by so
doing might permit a
greater frequency difference between higher-powered
stations, and thus reduce the interference trouble.

This step, in conjunction with the weeding-out .of
superfluous units, would lead to a healthier condition
of the European ether.

NEXT WEEK'S ISSUE
will contain constructional details of a High
Tension eliminator for D.C. mains, in which a
special filter circuit is employed. The unit
will meet the requirements of those having 3=,
4= or 5=valve sets and will deliver a current
quite free of ripple even from the “ roughest”
of mains.
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NEWS FROM ALL QUARTERS.

Tatsfield Receiving Station.

A few wecks ago I said that the new
B B.C. receiving station at Tatsfield
might be ready this month, but now learn
that it will not be krought into service
until the middle of September, when all
the gear at present used at Keston will
be transferred to Tatsfield—broomstick

aerial and all.
cocCco

Also Brookman’s Parlk.

I should not be surprised if the
regional station at Brookman's Park is
radiating a regular service about the same
time, and it will probably have a fairly
smooth passage for {wo or three months
until the twin-wave {ransmitter is brought
into service, when troubles may arise for
a time. So complicated has become the
aerial system of suburban villadom that
some of us are likely to be more or less
incommoded by a next-door neighbour
who is not content to settle down to one
or other of the programmes for any
length of time, but restlessly switches
from one to the other 2very two minutes.

oooo

The Footpath Story.

While on the subject of Brookmidn's
Park, I understand that a lot of ink has
been spilt unnecessarily on the subject of
the alleged closing of a certain footpath
near the new station. The facts of the
case appear to be that the B.B.C. is
making a new concreted path for the
benefit of foot passengers, but the old
short cut remains open lo those who wish
to save about four yards and do not object
to mud on wet days.

[ XXX .

The §.0.S. Season.

Some amusing stories are going around
about the sudden increase in 8.0.S. broad-
casts, and provincial journals have been
indulging in flights of imagination. One
writer, referring to this subject, cites a
case of a * straying uncle” who was
‘‘ tracked down to the Norfolk Broads in
less than half an hour’ and **returned
in time to assist at a family wedding,
resigned but a little sad.”

In case listeners should think that any
wandering uncle can be found in this way
it may be as well to state that the only
circumstances in which S.0.8. calls are
undertaken by the B.B.C. are :—

(1) Missing persons—only broadcast at
the request of the police.

(2) Messages to trace relatives of

By Our Special Correspondent.

persons dangerously ill--only broadcast
when illness has been confirmed by the
medical authority attending the case and
after all other means of communication
have failed.
These hard facts rather

destroy the romance of the
uncle.”

mercilessly
** missing
o000

Western Regional Station.

Our Celtic compatriots of the Princi-
pality of Wales are aiready impatiently
demanding a regional station for them-
selves, but I fear they must await their
turn, and even then will probably
have to share the Western station with
their neighbours 1n Somerset, Devon and
Cornwall. I understand that this is

e TNSEA NI g i
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The masts ana aerial system of the

Danish broadcasting station at Kalund-

borg, from which the Copenhagen pro-

grammes are broadcast on a wavelength
of 1,153 mctres.

fourth on the list of projected regional
stations.  The original order proposed
was, Northern England, Southern Eng-
land, Scotland and the West, arranged as
far as possible to satisfy the nceds of the
greatest number of listeners _in  the
shortest possible time, but as those in the
South suffered more from interruption by
ships’ traffic in the Chanuel the southern
station was considered more urgent than
that in the North of England, and was
given precedence.
0ococo

The Northern Station, a Correction.

A correspondent in the Huddersfield
Excmiver takes me to task and corrects
the pronunciation, given in these notes on
August 7th, for Slaithwaite which, he
says, should be ‘ Slawit” and not
*“ Slewitt.”” T accept the correction with
thanks, the more so as his letter drew
from another correspoudent the story of
a Colne Valley manufacturer who was en-
deavouring to impress on an incredulous
fellow-traveller from T.ondon to Hudders-
field the correct pronunciation of the
locality, *“ Well,” sayd he, *‘ when we
get there I will ask the porter, and you
will hear for yourself.”” On arriving he
called to the porter, saying, ‘‘ Hey,
porter, whau station is this? '’ The porter
rveplied, with a mewry twinkle in his
eye and to the discomfiture of the ques-
tioner, '* Why. damn thee Joss, tha
knows ! *’

o000
Talks for the Coming Season.

One or two new features will appear in
the Talks which the B.B.C. is new
arranging for the months of September to
Docember.  The tendency of the times
under the general title of ‘* Points of
View " should lead to some witty com-
ments by such eminent speakers as Dean
Inge, Sir Oliver Lodge, Mr. H. G. Wells,
Prof. Haldane, and Mr. G. Lowe
Dickinson, the author of ‘““A Modern
Symposinm.”

Another series, on the lines of ** My
Day’s Work "’ which was broadcast some
time ago, will be entitled '* While London
Sleeps.”” These are to be given by night
workers such as a jomrnalist, a river
policeman, a Covent Garden porter, and
a coffee-stall proprietor. A series of
portraits of personalities, real and
imaginary, called  ‘“ Miniature Bio-
graphies ”’ are also contemplated, the
contributors including André Mourois,
Virginia Woolf, and Harold -Nicolson.

B 20



Without an Aerial—
~ An Ideal Set
| for the
Flat Dweller.

HEN indirectly heated A.C. valves, and, in

&‘/ V\ particular, the AC/S screen-grid valves, made

their first appearance it was realised that their
effect on domestic receiver design would be nothing
less than revolutionary. In the first place, they offer
a complete solution of the problem of battery mainten-
ance, and, secondly, their amplifving efficiency is such
that a single stage, either of H.F. or L.F., is more than
equal to the two-stage H.F. and LL.F. amplifiers hitherto
found to be necessary for long-distance or frame-aerial
reception.

Messrs. Radio Instruments, Ltd., have not only
realiscd the potentialities of these new valves, but have
already produced a complete design for the coming
season in which the many problems peculiar to these
valves have bezn successfully solved.

Compactness and Elaborate Screening.

The All-clectric Screened Grid Three is really a dual-
purpose receiver. It can be used without an aerial
for the B.B.C. transmissions, and, as such, may be
regarded as an ideal instrument for the flat dweller.
Provision is made, however, for the attachment of an
outside aerial, and when this is done the receiver is
at once converted into an instrument of exceptional
power and range. Having regard to the fact that the

-equipment includes a battery eliminator the dimensions

of the cabinet are extraordinarily compact. Measnring
only 123in. x 16%in. x I5in. the set can be transported
from room to room and used wherever a lighting or
power point is available.

Compactness, however, calls for a careful layout of
components, and in the R.I. set there is an elaborate
system of screening which effectively suppresses any
tendency to instability. The whole of the detector stage

B 27J

83

)

With an Aerial—
A Sensitive
Long=range

Receiver.

is enclosed in a copper box surmounted by a detach-
able aluminium cover plate. The L.F. valve, though
not the output transformer, is also housed in this com-
partment, both valves being removable through holes
in the aluminium plate. The aerial circuit and screen-
grid valve are mounted outside the copper screening
box, but are sheltered by the aluminium top plate
which covers the whole area of the inside of the set.
The AC’S valve projects through a hele cut in the top
plate and is completely enclosed by a detachable flanged
cover. The aluminium cover plate is held down by
quickly detachable screws giving easy access to the
interior of the screening box.  Valves can be changed,
however, without disturbing any part of the screening
other than the flanged cover over the AC/S valve.

It is interesting to note that no attempt has been
made to avoid capacity coupling between the aerial
and loud speaker circuits. Indeced, coupling has been
deliberately introduced in order to take advantage of
the loud speaker leads as a short antenna when working
without an outdoor aerial. That this arrangement does
not produce instability is a tribute to the manner in
which H.F. currents have been kept under control after
the detector stage. .'

The simple but effective parallel-feed tuned grid circuit
is uscd to conple the H.F. valve to the detector. The
H.F. choke used in the anode circuit of the screen-
grid valve is the R.I. Dual Astatic Choke which was
specially developed for use in this type of circnit. Tt
has the special merit of being free from absorption
bands on the lower broadcast wavelengths.

The tuning condensers of the aerial and H.F. circuits
are mechauically coupled, giving one main tuning
control. A small compensating condenser is provided
as an auxiliary control to bring the two circuits exactly

o ? >
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in step at any part of the tuning range. Considerable

attention has been given to the question of aer.ial
coupling, and a method has been developed which
enables any aerial or no aerial at all to be used without

throwing the difference between the
tuncd circuits outsicle the range of cor-
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are in all five knobs on the front panel) tuning is not
a difficult process. Once the function of the controls
has been mastered from the instructions their manipula-
tion becomes instinctive.  The reaction control is
smooth and free from backlash, and maintains its set-

rection of the compensating condenser.

Leaky grid detection is employed,
and reaction is applied to the tuned
grid circuit throngh the usual com-
bination of magnetic and capacity
coupling.  The detector is an AC/G
valve, and is coupled to the AC/R
output  valve through an R.IL
““ Hypermu "’ transformer. The loud
speaker is fed throvgh an ontput trans-
former. s

’QQV
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Effective Ripple Filter. 3

There is abundaut proof that con-
siderable time has been devoted to the
development of this circuit. As evi-
dence in support of this we would
mention that grid bias is derived from
the H.T. circuit by means of resistances
connected between the valve cathodes.
This somewhat difficult problem has
been successfully solved, and the set
performs with a negligible trace of
hum, quite inaudible during reception.
The elimination of the grid bias battery
greatly  simplifies  the maintenance
problem and limits replacements to the valves, which
should function without attention for years.

In connection with the mains unit itself, it is only
necessary to mention that the smoothing condensers
are much above the usual size. Regulation porcelain
fuses are fitted in each main lead, and a quick-break
porcelain switch is fitted in the right-hand side of the
cabinet. Adcquate ventilation is provided by the per-
forated back of the cabinet. The rectifier is a half-
wave SP41U valve.

In spite of the apparent multiplicity of controls (there

< REELL R s

The valves are readily accessible, th

screened by a detachable metal cover,

e H.F. valve being

PUR T PO PR PR s S i

Interior of the screening box with aluminium top plate removed.

.ting over large sections of the dial both on long and

short waves. The main tuning control has just the right
reduction gearing, and the compensating condenser
covers all settings of the main tuning control irre-
spective of the type of aerial employed.

The high quality of reproduction and low level of
residual mains hum create at once a favourable im-
pression on first switching on the set. No doubt the
use of only a single stage of L.F. amplification con-
tributes largely to the high standard of quality
obtained. The volume available is sufficient to work
any of the more cfficient moving-coil loud speakers,
and, in order to do justice to the quality to be obtained
from this receiver, a loud speaker of this type is to be
recommended.

Tests of range and selectivity were carried out 20
miles north of London, the receiver being first of all
tried out without any external aerial system. No
difficulty was experienced in tuning-in 2.0, 5GB and
two foreign {ransmissions at good loud speaker strength
on the lower wavcband, while at lcast eight other
stations were also picked up, though at a somewhat
lower volume level. On long waves, Radio Paris,
Kénigswusterhausen, 5XX, Eiffel Tower and Hilversum
were well received, and no difficulty was experienced
in separating the first three of these stations. In our
opinion the sclectivity without an aerial will be more
than sufficient to give adequate separation of the
alternative programmes from Brookmans Park when
that station comes into operation.
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When an aerial is connected to the set the selectivity
suffers to a certain extent, probably on account of the
special aerial circuit connections which have been
adopted. Whatever the cause, the background from

. Daventry 5XX, with a 4oft. aerial, extended 20 degrees

on either side of its normal setting, and involved both
Konigswusterhausen and Radio Paris. On the short
waves, 5GB spread 8 to 10 degrees, and 2LO six
degrees, but the range was phenomenal. No attempt
was made to count the stations received on the lower
waveband, and it is no exaggeration to say that it
was impossible to tune to any part of the dial without
encountering a station.  With an efficient outdoor
aerial there is more sensitivity than the average man

requires, and some .of this can be well spared in the
Interest of selectivity. The obvious solution is to reduce
the length of aerial until a compromise is reached
which satisfies local conditions.

It is, however, as a self-contained receiver, without
external aerial or earth, that the All-electric Screened
Grid Three earns special commendation. The quality
Is good, the set can be moved from room to room,
and there are no batteries to maintain, while the
sensitivity and selectivity are sufficient to guarantee

_several alternative programmes at all times.

The makers are Messrs. Radio Instruments, Ltd.,

12, Hyde Street, New Oxford Street, London, W.C.1, .

and the price of the receiver, inclusive of all valves
and royalties, is £30. 5 o

CORRESPONDENCE.

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

Cuerespondence shou'd be addressed to the Editor, ** The Wireless Wor'd,” Dorset House, Tudor Street, E.C.4, and mus: te accompanied by the writer's name and address, .

AMATEUR STATUS. .

Sir,—May I please be ~Howed to join myself with the ex-
préssions “of opinion of ‘ An Obsetver’ appearing in this
week’s IWireless World?

I, as one of the old officials of the Incorporated Radio Society
of Great Britain, feel that the amateur has only himself to
praise or blame for his present position. :

Anybody listening to many amateurs’' transmitters cannot
fail to be impressed with the fact that many of them are of
the ‘‘change the needle o.m.” type. Others are obviously
merely sending calls in the hopes of collecting those foolish
QSL cards. The cards in question are harmless enough, but
when the collector is known to have applied for and obtained
his licence on the grounds of experiment, it is small wonder
that the slatus of the amateur is harmed by this practice.

Another point is that some of them do not even observe
the regulations under which they hold the licence. A case in

point 1is that of the trausmitter heard less than four weeks -

ago, who said over the ether that he had not a wavemeter. As
a matter of fact, he was off the amateur band of wavelengths
and apparently did not know it, and had not the meuans of
ascertaining his position, His correspondent did not enlighten
him, so presnmably he also was working by guesswork.

The recently published letter of Mr. Bevan Swift makes clear
the part taken by the amateur or his representatives in conclud-
ing the agreement under which transinitting Jicences are now
granted. T remember full well that the R.S.G.B. got all that
conld be had from the Fostmaster-General. I also recollect that

that Department was very attentive aud courteous in its dealings -

with the R.S.G.B. It seems clear that ro further facilities counld
ke obtained without interfering with other and perhaps more
important services. If the amateur treats his hard-earned con-
cessions so lightly he can hardly expect to improve his position
in the future.

To get back to the original point under discussion. it seems
that the R.8.G.B. is being criticised by a few who, for various
reasons, are not satisfied with their facilities. To do this in
the public Press is an admission of a lack of esprit de corps
which is deplorable. If the amateur hopes to improve his
status and gain additional facilities, the pleas of the QSL
collectors and those who want radio purely as a  lark " must
be disregarded. The amateur has in the past done splendid
work on the rocky path of pioneering. The pioneer days are
over and we know to whom the credit for good work is due.
Increased knowledge and everyday application of high fre-
quency work malkes the way of the amateur more exact and
demands more of him than it used to do. If he wishes the word
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amateur to mean the sume as it did he must keep pace with

the tintes." . .
. There is no reason why amateurs should not still consist of
a body of enthusiastic, keen and jolly ¢ompanions with wireless
as the binding malerial, but to ‘me it seems that public out-
pouring of ciiticism against the parent society and incidentally
the oldest wireless society in the world, cannot assist him
to attain this end. ASHTON J, COOPER.
Ilford, Essex.

Sir,—May I be permitted to comment upon the question of
amateur status? Your leading article in July 24th issue seems
to imply that the Radio Society of Great Britain should still
be cousidered as the premier organisation for the amateur. This
raises a rather awkward situation. The Association of British
Radio Societies, as Mr. Gill, the secretary, and Mr. Hartley
said in their correspondence to you, published on July 17th,
came- into being due to Jack of policy of the R.S.G.B., since

which time the Association has acquired a very large member- .

ship. and without taking too much credit for the Associntion,
I submit that they have done many things for the amateur,
and taxen up the cudgels on the amateurs’ behalf very effec-
tively with the anthorities. At the same time-I do appreciate
the possibility of amalgamation and unity in the organisations
existing for the benefit of the amateur.

If the R.S.G.B. would realise that the majority of their
membevship, and, if I may say so, the stout props of their
organisation, are in the provinces, and will decentralise suffi-
ciently to give the lie to the feeling that the R.S.(i.B. is still
the London Wireless Sociely, there would be no question of
opposition. I say if they would do this gnardedly, because.
candidly, I think it impossible. They also thivk: this, and
came to the conclusion some seven years ago when they in-
stigated the grouping system whereby local organisations banded
togetlier, and were self-governed, bnt were to rely upon tha
parent organisation for advice and help. C

You have veceived letters from various people pointing out
that this advice and help was not forthcoming; in fact, oppo-
sition was created.
Manchester Radio Scientific Society established an experimental
station? Several genuine experiments were carried out with
microphone and amplifiers. These experiments were cut short
due to the interference of the P.M.G., and although the
R.S.G.B. were advised of the position they flatly refused to
give any assistance, and 1 Dlelieve an important member of
the N.S.G.B. was more or less responsible for the P.M.G.
inflicting impossible restrictions on the Society in question.

.
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May I take you back to the ‘time the -
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The Association of British Radio Societies does intend to
contest every injustice inflicted ou the amateur movement, and
is trying its best to live up to its national title, and is ready

7 af any time to sink its own individuality, I am sure, into
any organisation which can be created for the benefit of the
amateur in general, but as it would appear that the A.B.R.S.
have a greater membership than the R.S.G.B. it does not
appear reasonable to expect the A.B.R.S. to give all up to an
organisation which has already proved and admitted failure
to provide for the amateur movement. i
Might I suggest that, through your paper on some suitable
occasion, such as 1 think, the Manchester Wireless Exhibition,
a conference is organised at which the wlhole of these matters
may be thrashed out. For your information I may tell you
that the annual geneal meeting of the A.B.R.S. is being
. arranged to take place during the Manchester Wireless Ex-
' . hibition, and a programme of events such as the annual dinner,
visits to various woiks, and places of interest are being
arranged. It occurs to me that, with the aid of your journal,
this might be made the occasion for a national conference,
attended by all the organisations with the power to agree to
any scheme most suitable to the majority. The Association of
British Radio Societies, I feel sure, will be only too pleased
to co-operate in any scheme for the benefit of the whole.

Manclester, J. E. KEMP, Chairman,

The Association of British Radio Societies.

Sir,—I hope that the subject of amateur status, so ably
championed in your editorial columns, will provide thought for
British transmitters, and that some effort will be made to
freé us from many of the restrictions now in force.

I am sorry to see that the A.B.R.S. is taking advantage
of this opportunity to do some propaganda work for their
organisation, and, what is not in the amateur spirit, some
propaganda against the R.S.G.B.

I have been an active transmitter since 1925, but such is
my ignorance that I had never previously heard of the
A.B.R.S., and. judging from the spirit of their official letter,
I am not likely to join.

“Fed-up G Ham ” sums the position up .very nicely, but
I cannot allow Mr., Jamison’s letter to pass without a com-
ment. He does not tell the whole story of his relations with
the R.S.G.B. Sufficiens is it to say that Mr. Jamison appealed

, to the Radio Transmitters’ Union (N. Ireland) for support
in his dealings with th: R.S.G.B, and his fellow transmitters,
after considering the case, did not give their support. Mr.
Jamison has resigned from the R.T.U.

If amateurs are to improve their status they will need to

be a united body and speak with one voice. They dre too

k few to have several strong societies, apart altogether from the
undesirability of such a condition in amateur radio.

o The R.S.G.B. is nou perfect; but, in my opinion, it has
© ¢ done great work for British amateur transmitters, and is the
recognised national Society. As such, it is the obvious medium
for any organised effort to improve the amateur status, and I
have always had consideration and courtesy from the executive
members, of whom I have a very high regard.

In conclusion, may [ express my appreciation of the way
The Wircless World is assisting the amateur?

T. P. ALLEN, M.Sc.

Belfast. Radio GI6YW.

WHAT THE A.R.RL. THINKS.

Sir,—Just « line to offer you our congratulations for your
editorial on ‘“ Amateur Stalus ' in-the issue of July 10th. We
think it very splendid indeed. A. L. BUDLONG,

Asst. to the Secretary.

The American Radio Relay League,

Hartford, Conn., U.S. A,

ELECTRONIC OR ELECTROLYTIC?

Sir,—~We note in a recent letter that readers are invited
to discuss the meaning of electronic and electrolytic action,
and that the Westingliouse metal rectifier is referred to in
connection with this,

»
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As the manufacturers of the Westinghouse metal rectifier |
we would like to give our views on the subject. {

Your correspondent states that *“an electrolytic action is |
surely the evidence of an electron flow.” This is not in |
agreement with the usual views, which are that electrolytic
conduction is carried out by the positive and negative charges
on the dissociated ions of the electrolyte travelling throughi’
it in opposite directions from oue electrode to the other. The
medium between the electrodes must therefore be a chemical
compound which readily dissociates into electro positive and
electro negative ions, the electric charges on which depend on
the relative numbers of protons and electrons forming them,
le., the arrangement of their chemically combined electrons. '

Electronic conduction on the other hand means that the '
passage of electric current is simply a flow of free or un- 1
combined electrons. The difference between a conductor (metals | -
in general) and a non-conductor is that the first has in its
molecules free electrons, which do not affect it in a cheinical
senge, and which can readily pass from one molecule to the
next and so form a flow of electric current. l

In the special case of the thermionic valve there is no con-
ducting medium in the space between the electrodes, but by
heating one of them and applying a P.D. across them the free
electrons in the heated electrode will leave its surface and pass
across to the other, thereby forming a flow of electric current.

The same reasoning appears to apply to the Westinghouse
metal rectifier, with the exception that no heating is necessary,
and accordingly the claim of electronic action as opposed to
electrolytic action would seem to be fully justified and in no
sense confusing,

THE WESTINGHOUSE BRAKE AND SAXBY
SIGNAL CO., LTD.

Y. H. PeTER, General Manager.:

Sir,—A letter in The Wireless World for August 7th from
Mr. L. Clarke contains a statement which requires some modi-
fication. '

It was there stated that an electrolytic action was evidence
of an electron flow. Such is certainly not the case. Electrolytic
action is evidence of ionic flow. Free electrons are not in-
volved in the changes inside the cell during, say, the electro-
lysis of copper sulphate. However, in metallic conduction,
that the phenomenon is due to free electrons and not to ions
is proved by the absence of diffusion of the conductors at the
junction of two dissimilar metals in a circuit carrying a cur-
rent. When the Westinghouse rectifier is said to be electronic
in action, what is meant is that there is no ionic flow across
the oxide-copper junction and therefore no diffusion of the
oxide into the copper or of the copper into the oxide.

Rectification would then be due to the fact that electrons
either could pass in one direction only, as in the thermionic
valve, or could pass in one direction more easily than in the
opposite. However, I should like to know how it was shown
that the action is electronic rather than electrolytic; perhaps
some of vour readers can supply me with the references.

As far as conduction in crystals goes, there is some evidence
to show that a conversion of ions does occur in a few cases
across the crystal-metal junction. F. LLEWELLYN JONES.

Glamorgan.

TRANSMISSION QUALITY.

Sir,—There is a certain portion of the activities of the
B.B.C. the excellence of which is taken too much for granted. *
People talk about the wounderful reproduction of their sets now
that they have installed the latest thing in receiving sets and
loud speakers. But it never seems to occur to such people that
their set is merely a link in the chain. For if the transmis-
sions of the B.B.C. were not so very nearly perfect it would
be quite impossible to reproduce good speech and music, how-
ever good the amplifier and loud speaker. This fact hardly
seems to be realised at all by a great many people, and I think
it is ‘a fact for which the B.B.C., w._o have spent so much
time and trouble improving their apparatus, should get due
praise. AN APPRECIATIVE LISTENER.

London. W.2.
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The Service is subdject to the rules of
the Department, which are printed

below ; these mus! be strictly enforced
in th9 interest of readers themselies.

Fluctuating Eliminator Output.

I gather that the terminal voltuges of an
eliminator are alicays more ar less
dependent on the ‘current consumed
by the valves of the receiver. Should
1t wot be possible so to arrange
malters that the voltaye delivered is
practically  independent  of current
consumption? 1If so, [ should be glad
of a hint as to how this state of aftairs
might be realised. M. V.

It is a fact that the voltage output of
all eliminatorg is more or less depeudent
on load; in fact, in some of the best
designs, where geparate feeds are provided
for the various valves through series re-
sistances, voltage fluctuations are greater
than 1n the case of comparatively simple
instruments with a potential divider.

An eliminator, either for A.C. or D.C.
mains, can ke designed in such a way
that 1ts voltage output is ahmnost un-
affected by the load within practical
limits, but such an instrument would be
unduly expensive, and, moreover, it
would be extravagant. This is because
the only praclical way of satisfying your
requirenents is to feed each terminal
through a potentiometer of such a low
resistance that it consumes a current
many times greater than that taken by
the valve (or valves) fed from it. As
you are probably aware, potgntiometer
feed for anode bend detectors and screen.
lnq grids has been advocated by writers
in this jowrmal; when dealing with low
consumplion cir(\mts it is easy fo ensure
that the potcnlinmeter will consumne much
more current than the load without
making the device unduly extravagant,
but thig is impracticable when arranging
to feed, say, a super-power valve, or even
an ordinary power valve.

o000

Actual Anode Voltage.

Will you plewse describe a simple anethod
of measuring the aclual voltaye on
the anode of the ontput valve of ny
set? | wish to apply the maxnimun
voltage permitted by the makers’ ia-
structions (150 volts). I am sending
you a circuit diagram of the receiver;
will you please mark on it the con.
nections of the measuring instrument ?
1t should perhaps be added that 1
have « combined H.7T.-L.T. meter

rated at 200 ohms per volt. A, M.
We see from your civenit that the out-
put valve has a milliammeter permanently
connected in its anode circuit, and that
this valve is provided with a separate
filament rheostat. This simplifies the
task of taking an actual voltage measure-
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ment. All you have to do is to connect
a voltmeter directly Letwcen anode and
negative filament of the valve in the
manner shown in Fig. 1. Previous to
doing this, you should make a note of
the curvent mndicated by the plate mil'i-
ammefer under normal working conditions
with full filument brilliancy. When the

HT.+

—0
L.T.
+

0

Fig. 1.—Measuring the voitage actually
applied to an anode.

voltmeter is connected, it will be observed
that the milliammeter reading will in-
crease slightly, due to the presence of a
resistarice (that of the voltmeter) in
arallel with the valve. The next step
18 to decrease filament emission by oper-
ating the rheostat until the milliammeter

RULES.

(1.) Oaly onc guestion (which m st deal with
o sinyle specific point) can be answered. Letters
must be concisely worded and headed *° Infor-
mation Departnent.”

(2.) Queries must be writlen on one side of
the paper, and diagrams draion on a separate
gheel, .1 self-aildressed stumped envelope mus!
be enclosed for postal reply.

(:3.) Designs cr circuil diagrams for complele
receivers cannot be given ; under present-day
ronditions justice cannot he done fo questions
of this kind in the course of a letter.

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

(3.) Designs for componen!s such as L.F.
choles, poiwer lransformers, etc., cannol be
supplied.

(6.) Queries arising from .le coxastr clion or
operution o} receivr. must be confine.. to con-
structionul sels deseribed cin ** The MWireless
I$7orld * or t¢ tandard manufucivrers’ receivers.

Readers desiring information on malters
beyond the ucope oj the Inmformalion Depart-
wmenl are inr lll'd lo {llll"llf suggestions reqardi..g
fubjects to be ltreated in future articles or
puragrahs.
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PROBLEM./

A selection of queries of general

inlerest is deall with below, in some

cgses al greater length than would be
possible in a letler.

shows its mwumi and normal reading,
when the pressure indicated by the volt-
meter will be that actually on the anode
under working conditions—with the volt-
meter lemmed of course.

In cases where a filument rheostat for
the output valve is not fitted, a variable
resistance may Lbe tempomnlv connected
in the lead between the set and the posi.
tive L.T. accumulator terminal.

LCO0D

A Partial Cure.

Since installing an el.minator for my
receiver [ /:aLe been troubled a good
deal with motor-boating and J.F.
oscillation. [ am told that the ardi-
tion of a chole filter output arrange-
ment will effect a cure. Do you
agree? C. N. L.

This statement is rather too sweeping;

although there can be no doubt that a
properly arranged choke filter device will
reduce the Lendency towards L.K. oscilla-
tion it cannot be assumed that it will
provide a cure in every case.

We think. however, that you would be
well advised {o try it, but you must make
sure that the cirenit adopted is. that in
which one side of the loud speaker is
connected to ‘‘ earth.”” If the trouble is

not cnred, we suggest that you write
again, gnmu' details of your set.
0200
Poor H.F. Amplification. ’

(Referring to previons lefter) . . ., You
say that my trouble is n]mo.sl certainly
associated rwith the ILF. staye,; I find
that when the H F. valve 1z switched
off, signals from the local station which
are normally quite good are almost
completely eliminated. In fact, ax far
as receplion of this slation 18 con-
cerned. the »olve seems to work quite
well. Do you think that the fact that
1ts inclusion makes such a great differ-
ence to signat strength iz a proof that
the valve and its associated circuits
are free from blame? R. 8. G.

We observe from ycur address that you

live less than fifteen miles from the Lon-
don transmitiing station: at this distance
it is quite impossible to form an opinion
as to the effectiveness of an H.F. sta
when listening to the local signals. %n
any case, your t-st is by no means con-
clusive, because when the valve filament is
sthclled off, the detector grid eircuit is
more or less isoluted from the aerial, being
linked to it only by stray couplings.

The near-by station will provide a more
nsefu] source of testing signals if you use
but s few feet of aerial wire during your
efforts to localise the trouble
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Testing a Two-stage H.F. Amplifier,.
The perforucance of my two-stage trans-
former-coupled H.F. amplifier is far
from satisfactory. After having tm-
proved the screening and added de-
coupling derices, complcete stability
has been attained, but sensitivity is
much less than it <hould be,; judging
by previous experience, I should rate
it as mo better than that of a good
single-stage amplificr. Wil you please
give me a suggestion as to how to
proceed in muling « stage-by-stage
* test, preferably without dismantling
much of the apperotus, as some of
the connections in the screening boxes

are not too accessible?  E. A. W.
Provided a logical method of procedure
is adepted, there is net much difficulty
in making a thorough test of two LI,
stages, and you should find it easy enough
to trace the exact cause of the trouble.
As a first step, we recommend that yon
should test the second H.F. stage and
the detector; this can very simply be
done by disconnecting the first H.F. of

.strength.

Wireless
World

ating, signals are of greatly increased
If they are not, it may safely
be assumed that the fault is located in
the input aerial-grid coupling, the con-
nections to the first valve (but not the
valve itself), or, just possibly, in the
primary winding' of the H.F. trans-
former,

To make a.comparative test of the first
H.F. slage as compared with the second,
it will be necessary to break the second
and third grid circuits at the points
marked X in Fig. 2, aud to add bridging
counections as shown “hi dotted Jines.
With this form of connection the second
H.F. valve is completely eliminated, and
a test can be made of the aerial coupling
arrangements, the first 1I.F. valve, the
first H.1*. transformer, and the detector.
It should be added that this last test
is generally unnecessary if the procedure
detailed above has been carried out, and
that it may occasionally give misleading
results unless the necessarily long de-
teetor grid circait leads are carefully
disposed.

H.T.+

DET.

Fig. 2.—Stage-by-stage tests of a 2-valve H.F. ampHfier.

the anode from its coupling transformer,
and in its place joining an aerial to the
primary winding. If the aerial is of full
size, a small condenser of about 0.0001
mid. should be interposed.

Under these conditions the set will be
functioning as a single H.F.-det. com-
bination, and the reception of good
signals will indicate that detector and
H.F. valves, and also the second H.F.
transformer, are functicning properlv. It
will also be suggested ‘but not definitely
proved) that the first H.F. transformer
1s correct.  While conducting this test
the normal aerial-grid tuned circuit will
not he in operation, and its variable con-
denser should be set &t minimum capa-
city, or, at any rate, ‘“ off tune.”

Before proceeding with further tests it
would be wise to interchange the H.F,
valves, noting whether signal strength is
the same when the valve normally used in
the first position is transferred to the
second socket,

As a next step. after having decided
that the second stage is working well,
the aerial should be pnt back to its nor-
mal terminal, and it should he observed
whether, with both H.F., valves oper-

H.F. Transformer Design.

Guided by your recent articles on the sub-
ject of H.F. transformer design, I
have rewound the primary of my
intercalve coupling in order to match
the comparatively high {mpedance of
my H.F. vdee. Although amplifica-
tion is distinctly improved. I find
that the setting of the meutralising
condenser does not hold good over the
whole scale,  This is not very seri-
ous, as iustability is only envident on
the lowest condenser settings; a more
serious trouble 1s that selectivity is
apprectahly reduced. Will you make
a suggestion as to how this can be
tmproved ? N. M. D.

Regarding your neutralising difficulties,
it'is only to be expected that it will be
more difficult’ to obtain a lalance when
maximum amplification is reached, and we
think that this trouble will easily he over-
come by decoupling the circuits, and
possibly by adding a little more screen-
ing than is customarily included in a set
of this sort. We can well believe that the
falling off in selectivity will he more
troublesome; it should he made clear that
the articles dealt with the subject from

. can make your aerial
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the aspect of maximum amplification, and
it is a fact that the realisation of this
ideal must inevitably be accompanied by
some falling-off in selectivity. Unless you
coupling arrange-
ment more selective without impairing its
effectiveness, your only course, we fear,,
is gradually to reinove primary turns un-
til the best compromise between long
range and freedom from interference is
reached.
0000

The Screening Grid Voltage Problem.
With a wview to wmaking an accurate
measurement of the voltaye applied
to the screening grid of my H.F.
valve from an eliminator, 1 have
obtained « anoving coil voltmeter
rated at 1,000 ohms. per wolt. One
would imagine that « high-grade in-
strument of this sort should give an
accurate reading, but wet it does
not appear to do so. I have come
to this conclusion because the set
gives definitely better results when
this circuit is fed, as a temporary
measure, from a dry battery. Do
you think that my neter is suitable
for this purpose? L W. S
It is safe to say that no instrument of
the type you are using. however good, is
to be relied upon as an indicator of the
actaal voltage applied to the screening
grid—at least, unless it is used in a very
special manner. This is because the cur-
rent consumption is often very low, some-
times falling below that passed even by
a meter of exceptionally high resistance.
For further information on this subject
and for instructions as to how accurate
measurements may be made we would
refer you to an article in our issue of
January 16th.

TLvoo

Ed
Zero Grid Rectification.

Due to the proximity of the transmitter,
my ‘" local station ™ set has a large
reserve of amplification, and in order
to reduce overloading and in an effort
to improve quality, I have fitted a
low-impedance detector valve (anode
bend method). The negative bias for
this valve was set aut 9 wvolts, hut
results were not good; I have just
discovered that signals are appreciably
louder when the detector gnid circuit
is returned to negative filament—with
the bias hattery completely out of
cireuit. I cannot understand why
the detector should rectify best with
no bias, and should appreciate your
comments, R. W. D.

In the absence of definite information
as to the characteristics of your valve,
we must assume that with 9 volts nega-
tive bias it is working more or less on
the straight part of its grid volts/anode
current curve, and consequently there is
little rectification.  When the valve is
operated with a zero grid, considerally
more rectification will be taking place,
due to the effect of grid current, and we
think that this explains your difficulty,

It seems certain that the valve needs con- |

siderably more than 9.volts negative for
proper detection.
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RIGOROUSLY
TESTED . ..

Guaranteed against
breakdown

E XPERIENCED constructors

i
. |
all over the country choose Marconiphone transformers—

neat, safe, reliable, built to give years of service.

Beginners making their first sets, too, choose Marconi-

phone transformers on the advice of their more expert
friends or of a knowledgeable dealer; For these highly-
efficient components are designed and built by engineers
of wide experience—tested repcatedly— guaranteed for a
year against breakdown in the windings. There are types
suitable for every position in the circuit, all at the lowest
prices compatible with sound workmanship.

Write for booklet illustrating the complete range to the
Marconiphone Company Limited, 210-212 Tottenham
Court Road, London, W. 1.

LS

Universal Output Transformer |

S

.

For use between the last valve
and the loud speaker; particu-
larly useful with a pentode or
power valve. The primary is
centre-tapped, and the two
halves are suitable for the out-
put of a push-pull stage. The
secondary is tapped at about
S one-third, and matches speakers
é; / : from 500102000 ohms. PricefI.

MARCONIPHONE
Guaranteed

TRANSFORMERS |

B27  Advertisements for *“ The Wireless World ' are only accepted from firms we believe to be thoroughly veliable.
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Model 528, Pocket Size
A.C. Tester

A small and reliable instrument
essential to maintain accuracy and
elficiency in Voltage control. The
sensitivity is remiarkahly high,
6 m.a. for 600 volts with self-
contained resistance. The scale is
very legible and the damping
excellent. This instrument |is
capable of continuous service at
full load,

Prices from

£3.10.0 to £4.15.0

Write for your copy of ** Radio
Control,” which explains simply
the electrical operaticn of a
radio sel. Sent frce on veccipl
of a postcard addressed to :-—

WESTON

ELECTRICAL INSTRUMENT
CO., LTD.
15, Great Saffron Hill, London, E.C.1
KR

A NEW VERNIER DIAI.

\f. i ", =

4 As depicted here
1% the scale and aper-
ture are inclined at
an angle of 30°
from perpendicular
thereby permitting
convenient un-
obstructed view of scale with—
out need to crouch or
stoop.

| SMALL — EXTREMELY
ELEGANT—EFFIGIENT

MECHANICALLY PER-
FECT. POSITIVE BRASS
CONTACT drive on SOLID
BRASS SCALE, ensuring
SMOOTH MOVEMENT
with absolutely NO BACK-
LASH. NO SLIP. ROBUST
in Lonstruction and
TROUBLE-FREE.

Walnut,
W8 Mahogany.

I Black,
" Brown,

| (Black supplied unless olherwise
H stipulated.)
| Centre Knob Nickel Plated.

The DIAL you would
Buy even at |3 / —
DOUBLE THE PRICE |

CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.w.2,

l

A // \
COMDQNEA/T
“Wireless W?)::Id” circuits.

New A.C. Valve Holders.

The New Wearite A.C. Valve Holder is wonder-
tul value for money. It has self-adjusting split
sockets which ensure sound contact with
different types of valve pins and is particu-
Jarly well made, with first-class materials
throughout. Price 1/3. Equally suitable
for ordinary valves. Screened Grid A.C.
Valve Holder, Price 1/9.

Wearite Constant Inductance L.F.
Choke, Type 11.T.2; inductance zo
henries. Price 21/-.

Wearite De-coupling Resistances, in
many different values from 1/6 ea.

Write for New List.

WRIGHT & WEAIRE, LTD.,

® 740, HIGH ROAD, TOTTENHAM, N.17. |
Tottentam 3847/8.

Telepones:

hcec Y]
Mention of ** The Wireless Woild,”

wien wril.ng to

Loewe Radio Resistances never vary.
noises and ¢ false tading.” Current up to ‘1o watt carried without

They eliminate crackling

ab'e heating or change of resistance value.  Flements
spendent of applied voltage.  Perfectly homogeneons,  Values
available from 0,000 obhms to 10 megohms. Complete 1 6
length approx. 1}” Retail price
Loese Radio Condensers safegnard against losses. Dicleetric
values 20,000 wmegoiins.  Tested under potential of 400 volts
A.C. Values avaitable from oooz M.F. to ‘ous M.F. 1 3
Retail price, 'oo02 to oot M.F. .......... ...
*on2 to *oo3 AMLF. .. o aop 1/6
Complete length npp'ox 13
THE LOEWE RADIO COMPANY. LTD.,
4, Fouuatayne Road, Tottenham, London, N.15.

"Phone : Tottenham 3911z,

advertisers, will ensure prompt altention. B28
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MISCELLANEOUS ADVERTISEMENTS,

NOTICES.
THE CHARSE FOR AD
oolumns s :
12 words or less, 1- and 14
additional word.

Jlach paragraph is charzad separately and name snd
adiress must be counted.

. for every

VERTISEMENTS in thess I

SERIES DISCOUNTS are allowed to Trade A(lvertisers’;

as follows on orders for
contract is placed in adv
instructions the entire

consecutive insertions, provided a

ence, and in the absence of frogh
ructio; ‘‘copy ”’ is repeated from the

previous issue : 13 consecutive insertions 5% : 28 con-
tive, 10%, ; 62 ¢

tive, 159, b

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING {previcus
to date of issue) at the Head Offices of ‘“The Wirclass
Werld,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices
19, Hertford Street, Coventry : Guildhall Buildings,
Navigation Street, Birmingham : 280, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.
. Advertisements that arrive too late for a particuiar
issue will automatically be inserted in the following issue
unless accempanied by instractions to the contrary, All
advertisements in this section must be strictly prepaid.
. Postal Orders and Cheques sent in payment for adver-
tisements should be made & Co payable t5 ILIFFE
& SONS Lud.. and crossad ‘-~ Notes being
untraceable if lost in trans’t s o1ld mot b: sent as
remittances.

All letters relating ty advertisements should quote the
noriber which is
and the date of (he issae in whica it appearad.

The proprictors are not responsible for clerical cr printers’
errors, although every care is takeu to avoid mistakes,

NUMBERED ADDRESSES,

For the convenience of private advertiscrs, letters may be
addressed to nubers at “ The Wireless World ™ Office.
When this is desired, the sum of 6d. o defray the cost of
registrtion and to cover postuge on replies wmust be added
to the advertisement chavee, which st i dude the
words Box 000, ¢fo ' The Wireless World.” Only the
number will appear in the advertisement. All replies
shonld be addressed No. aon, cfo ' The Wireless World,”
Dorset House, Tudor Street, london, 12.C.4. Readers who
reply to Box No. advertisements are warned against sending
remiltance through the post exceft in vegistered enveloper
in !l such cases *he use of the Deposit Syslem is re 1

printed at the end of each advertise ment,

WAVE TRAP
tor t12 new Regional Scheme
‘A highly efficient instrument. 10,6 each

B, & J. WIRELESS CO.,
2, Athelstane Mews, N.4.

PFRODUL

rchway 1695

Cr—
WIRELESS CABINET
THE OSBORN WAY. |

Ma, v Wireheaw Calinel
INEVIINY
doors and ends. 2

byittoms for accutnulators.
2°t. wide and 1 7t.

MAKE YOUR

2 doors, panelled
larg. spare at th:
3 fL. high, l

{ ii.g fronf d top.  To tal
2.7 x 770 8. A wooden Irwm? i
=applied frec should the ize 0. your |

panel be smaller.
Machi

I ready to asembls,
a in Oak 20 oS e 7115 0
:sembledready to Poliy
E Ainu(n);\k! "..y 00 .o278
A =emblel and Polish:d, in
ﬂ Ok aa [I]

Call ani see the
Nen) postz o 31, tor tlustrated Catalagme,

CHAS. A. OSBORN,
The Regent Works, Arlingtoa Strezt, London, N.1
Telephone: Clerkanmsll 5033, Cpento 7,30 p m. Saturliys, 4.3 pm
EX RDAD, ISLINGTON N.1. Opea it 2 pam
O SATOHRDIAYN,  “Phon e e awell 3684

Andl ar, 24, E33.
WELKD

“THERE 1S A WHALE OF DIFFERENCE

APPLEBY’S
THE ORIGINATORS OF RADIO  rimne
PART EXCHANGE wnien |

For Particulars see Miscellaneoas Advertisements.

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

OPEN TILL7 P.M. SAT.1 P.M.

I'hona

and the envelope should be clearly marked “Depo.«'ﬁ

Department.”
DeF~ DEPOSIT SYSTEM,

Readers who hesitate to send maoney tounknown persons
may deal in perfect safety by availing themselves of our
Deposit System.  Lf the money be deposited with * The
Wir:less World,” both partics are advised of jts receipt,

Tae time allowed for clecision is three days, counting
from receipt of goods, after which period, if buyer
deciies not to retain gonds, they mmmst be returned to
sencer. 1If a sale is effected, buyer instructs us to rewmit
amount to seller, but if not, seller instruets ns to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being o
different arrangement between buyer and seller, each pays
carr.age one way. The sciler takes the risk of loss or
damage in transit, for which we take no respousibility. For
all transactions up to £10, a clu{w)sit fee af 1/ is charged ; on
transactions over fto and under 50, the fee is 206, over
£50, 5/-.  All deposit matters are dealt with at Dorset
House, Tudor Street, London, , and cheques and
wmoney orders should be made payable to lliffe & Sors
Lim ted.

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

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

The person desiring to sell, in sending us particulars for
his ¢« dvertisement, will in every case make use of a Hox
No., and should add to the price which he requires the
amonut of royalty customarily paid by mamnfacturers.

If the purchaser is satisfied with his purchase, the sura
realised will be forwarded to the seller, less the amount
due n respect of rovalties, which amount will he paid by
“The Wireless World " to the owners of the patents
conc:rned, and a vertificate will be handed on to the
purchaser ot the sel.

SPECIAL NOTE.

Readers who reply fto advertisements and receive no
answer to their enquiries are requested to regard ths
silenze as an indication that the goods advertised have
already been disposed of. Advertisers often receive s3
many enquiries that it is quite impossible to reply to
each one by post.

)".’:ll

R2g

‘' ALWAYS " CONSTANT RESISTANGES

Potential Dividers for Eliminators, etc.

Standard TYPE, 5tappings, all values 26
HEAVY DUTY, 10,000 and 20,000 ohms € &
VARIABLE RESISTANCES, one-hole
fixing, 5 types .. 0o .. g .. 66
GRID LEAKS, glass enclosed new pro-
cess, 1,000 ohs to 20 meg. .. .. 16
SPECIAL HOLDERS for above . 8d.
Tested by leading Laboratories and used
by all who desire first-class results.
LISTS FREE. POSTAGE FREE.

TRADE SUPPLIED.

ABINGDON WIRELESS SUPPLIES,
ABINGDON, Berks.

RADIO

1HE LEADING MANUFACTURER;
OF MOVING COIL LOUDSPEAKER;

Ofices: 89, SELHURST ROAD, S, NORWOOD, S.E,5,

| L TSTREE Six, in ‘matogany

| plete,

RECEIVERS FOR SALE.

ISCOT’I‘ SESSIONS and Co., Great liritain's Radlo

Doctors. -Read advertisement under Miscellaneous,

0264
-VALVE All.wave Receiver,

latest type, npowerinl, .
perlect; £4.-V, Taylor, 57, Studley Rd., Stock-
well, London.

(0274
UPERHET_ Gecophone Portable, just returned from
" mmakers, in pertect condition; £25.~Bridger, 151,
Uigh st., Slough. {5742

I{I{AI) and MORRIS, Ltd..

IIE Mains Pioneers, who in 1925, equipped the
hospitals with mains sets.

S’l‘II.L Bupreme in all Muins Work.

I OW eusion A.C. Fliminators Permanently Replac
4 ing Datterics; uow only £5/15,
ile Origined Illectiolytic Condensers, as used ia

i uhn\'_e 2,000 m.t.; only 13/ inchiding postoge.
MO\'IA\G Coil Speakers.

IXI'L Mains Lower Units.

RI-L\I) and MORRTS, Ktd.,, 31, Easteastle St. {facing
back of Warings), Oxford 8t., W. [5745

pedestal cabinet, com-

plete with valves (2 spare), 6-volt BO-amp acen.
tulater, Philips H.T. eliminator {A.C.), with G.B.,
Ediswan trickle charger, Marconi moving coil, gramo-
phone 1.8, unit, and mahogany pedestal gramophone

with 2 sound reproedn the 1ot £30, or would
consider sale separately. McDonald, Branscoorahe,
Beook Gardens, Kingston Hill, Surrey. (5776

NEW Sets to be Cleared at Sacrifice.—32 guincas
Symphony Radio gramophone, £25; 31 guincas
Cluikaphone combined gramophone and portahle five,
£24; £3/12/6 1'hilips 220 iminator, £2/17/6;
£23/10 I've poriable s 'I'ruphonie
portable, 11 guincas; 16 gunincas LPandean noriable
five, £12; Mullard Master Three, with large horn
Amplion and valves, £8/10; Cossor Melody Maker,
with valves, £5; Mullard § G.P., with large cabinet
containing speaker, hatteries and valves, £11 Write
for requircments of components hLattesies. cle.., at
bargain prices.—Box 2540 ¢/o The Wircless 13 orld

&

(5771
GE(‘.OI’HONE Portable,  £17/10; Pye  portalile,
£12/10: Langham, £11; Burudept ltho graud,

S-valve, £15; Burndept 7-valve superhet, 1925-26, £14;

ditte, 1926-27 model, £16; Marconi V2 and awmplitler,
£7110; Burndept 4-valve, £8/10; also Burndept hurenu

ecabiuet (with partly huilt set), £1
('u., Ruadio Engineers, Dunfermline.

TR OLLS Phantom 5.valve Portable Wireless, in

leather case, with detachable waterproof cover,
late 1928 model, as new; £22/10, cost £35; can bae
“cen by appointinent.—Miss Romain2.Walker, 15a,
Grafton St., W.1. ‘Phone: Regent 7579. I3eiwcen
11 and 1, and 2.30 and 5. (587t

"EW  All.wave Four Set, push-pull oulpul, fitted
with Parmekol centre tapped filter choke. com-
with battery eliminator, low-tension batteries,
and moving coil loud-speaker, suitable for any district
with 220-250.volt 1.C. mains; no reasonable offer re.
fnzed: also B.T.II. harn loud.speaker, 15/-. - Ahove set
ean he scen and heard at Bellefield Garage, Winson
3t., Duodley Rd., Birmingham. (5861

IRELESS is a Faszcinating Subject, but makes
heavy demands upon Lhe purses oi its devolees.
¥or ono who is determined to keep abreast of the
times, Lhere are always new components to be bought,
and sels and loud.speakers to be superseded.
A’l‘ the Same ‘Cime, the would-be buyer is often
delerred  from  buying because be knows that
thera will be still one niore piece of apparatus left on
his hands, to add to those already in Lhe junk bux.
E Have Opportunities of Disposing of Semi Obso-
lete Apparatus to those who are not fortunate
’cn(mgh to be able to afford the latest tvpe, and will
tako such apparalus or components, roviding  they
are in saleable comdilion, in parl c ange for any
new sel, loud-speaker, ov component reguired,
ALI, We Ask is Lthat You should Send Along a List
of Your Old Apparatus, together with your new
requirements, or, better still, send the apparains to
ns to inspect, when we will make you a fair oﬂert
I' Yoa Approve of this Yon can Send your Remit-
tance for the Balance, and we will forward the
apparatus required; if you have sent your old appara.
tns and von do not approve of our offer. we will
return, carriage paid.

L—Jimes Seott nnd
{0520

erry Orchard Roal E. Crovinn,

y DOLAR.
POINTS

Discover more stations by
fitting the New ** Polar "

WINQROVE & ROGERS LTD.,

Advertisements for ** The Wireless World ™ are only accepled from fir

DRUM CONTROL CONDENSER
188-189, STRAND, London, W.C.2 ‘

THE Principal of this Firm, who has been a pro-
fessional “wireless engineer since 1910, and hag
been minager for the Sterling ‘Telephone Co., radio
cxpert 10 the General Eleetric Co;. :!rLl Chau'm'un.of
‘Lhe Teclinical Committee of the National Associ

ol Radio Manufacturers, will \\-nllm.gly give adv

those who are desirous of purchasing apparatus: we
are entircly unbiased and will recommend the best
apparatus for your particular purpose; yvon save money

by having genuine cxpert advice.

])UN”I‘ Forgel We Will Take Your Old Recciver
| or Components in Part Exchange, i .
l“]ld Will Also Builil Aay Sects 15> S8pecification
i {Marconi royalties payable}, and install anywhere

in the Hritish Isles: sets modernised; send for esti-

mate.—Scientific Development Co., 51, Fishergate.
I Preston.,  Tel.: 1364. (022¢

ns we believe to be thoroughly reliable.
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Receivers for Sale.—Contd. l | Chargers and Eliminators.—Contd,
1. G. All.wave Receiver, eomyrlete with all accessories, For Qualnty and Cheapness | HILIPSON'S Gafety High Tension Battery E imi-
Ferranti speaker, built of finest cumponents, guat- nators.
anteed perfect; £10.—Full pamculnrs Bridge, 26, HILIPSO Safety Lliminalors Give Cousistent
Station Parade, Cricklewood, N.W.2 (5867 f

:N ARCONIPHONE Straighn FEight Receiver, long

and short wave coils, Exiile 120-velt type WH
H.T, battery, in 2 Exide crates; Exide tync DIIG
6-volt accumuiator in crate “oth nearly neéw; Exide
type CZ6 6.volt accwmnulator, in crale; Marconi
valves; Marconiphone 1iype

105 speaker, mahogeny:
the whaole in exeellent, order;

£25, cost L£79; owner
compelleil to buy portable sef: demonstration by ap-

pointmeni. -Further particulars, P. Ponder, Masseits
., Norley, Surrey, (5210
I ECOPHONE Portable, purchased April, ILT. bat.

‘tery just replaced; £18 cash.—Hector, 121, Naor-
ton Way, Letchworth, Herts, {5898
CLI‘..\RAN(‘E cf  Surplus Stock.- Sets, portables.

vomponents, acecssories, loud Apea.kms genuin |
bargain  list post free.—Coxcn’s, 240, County Rul., |
Walten, Liverpool. 75897

-VALVE, £3/15; cabinet loud spcaker, g]anmn,
tone, £3/10; arcumulatar, 2v. 120a., 10/-.
B, DI.!WIEh Leandon. [J888

IMMONDS BROS.—Rceceivers consiructed to your
own or any published desigr: alsn repairs, re-
constructions, and mederniations &t moderate

charges; best materials and workmanship gnaranteod;
numerous _ testimonial qnotations  free—Address,
Shireland Rd., Smethnick, (5882

BATTERIES.
ENTODE Users, wrile for details of new size scll-

charging battery; 7d. per velt; illustrated cata.
logue giving data post free.—U. ’!‘aylnr. 57, Studiey

Rd., Stockwell, London. (0273
ET ILT. Replacements..- Sacs (ca.pped nr un-
capped), highest grade, No. 1, 10d. per doz.:

Nvu. 2, 1/9 per doz.—8ee below.

INCS,—Best quality (wired), No. 1, 8d, per doz.:
No. 2, 9d. per doz.; orcers valued 5/- carriage
nlherwhe 6d. for postage.—British Battery Co.,

Watford, Ilcrts. {0258

Batteries.—Parts per dozen, jars, No, 1,
213x 1'% equare, 1/3; No. 2, 1/6; zincs, No. |,
No 2. 11d.; sacs, No. 1, 1/2 dozen; No. 2,
1/9; termivals, 8d., 10d.; dozen cells (18 volis), com-
plete with bhands and eleolml)le No, 1, 4/1: No. 2,
§/-; post 9d.; high efficiency, long life, “self (-hargmg,
”pk(l('p Fm.lll senl 6. for sample unit; ilusirated
Looklet [ree, (nrrn;,e free orders 10/-; wm.c for {ree
tigt wircless Largains; trade supplied.—W. 'Paylor, 57.
Studley Rd., Stockwell, London. (0039

C .D.E.8. Accumulator Hire and Maintenance Service
{5 mile radius).—98, Cherry Orchard Rd., Crov-
don. (2062

ETIFR  Accamulator Clarging.—-We gnarantec
precise charging and maintenance by expert per.
sonnel. The prices are very economical and include
trouble-free collection and delivery; also hire and part
hire service of Oldham batteries; official Oldham ser-
vice station.—Aneloy Radio (asmciatvd with Aneloy
Products), 36, 1lindmans Rd., East Dulwich, 8.E.22,
Tel.: New Cross 4074, (5554

CHARGERS AND ELIMINATORS.

ANTALUM Electrode Strins for H.T. Rectifiers,
suitable for A.C. mains eliininators; 2d. each, or

paid,
("larendon Rd.,

ET HT

set of 8, 1/-.—1.7, Dalton St., West Norwood, S.E.27,
{0308
ANTALTIM and Lionjum for A.C. Rectifiers; make

up your own inexpensive chargers; blue prints
for H.T, and L.T., 1/- each; Lionjum electrodes fitted

with terminals 2-3 amps., and 5.8 amps. —Black[wells
4 0

Metallurgical Works, Ltd., Liverpool.

RANSFORMERS and Chokes for Battery Elimina
tors. and for all wireloss purposes, receiving or
transmitling; enquiries invited.—Chester Bros., 244,
Dalston Lane, London, E.8. [4993

ORTEXION Transformers, chok'-s, ete., wound to
any specification; write or ‘phone for quotation;
best quality components only.--Vortexion, 72, Merton

Rd., Winibledon, 8.W.19, Tel.: Wimbledon 2814,
(0319

SA\' AGE'S Transformer Lariinations and Bakelite
h Bobbins, 2 pew sizes available; intending home
«onstrnerovs should write for_ list.

JAVAGE'S for Complete Mains
b Power Chokes,
qn AGE'S Mains Transformer for I‘nreu.:n Listeners:
[ Four, 30/-: smoothing clnke, 15/ ; 1,000 volts
1.C. 1est condensers 2.mfd. 3/.; 4m1d.. 5/3.
S»\VAGDS Mains Transformer for Cosmos SP42/TU
» Rm-uf\'mg and 3 A.C. Valves, 26/.

AVAGE'S for Reliable Apparatus at Reasonable
[ prices, specialists in  wireless . power from the
mains.

S‘/\V AGE, 148, Bishopsgale, T,ondon, E.C.2. ‘Phone;
Bizhopsgate 6998, (5876

MAR.CONI H.T. Eliminator DI.C.2, new, suitahle
for 2- to 8-valve set: cost £4/2[G acrept £2.-
8, Strathleven Rd., Acre Lnne. Brixton, [5842

Mention of ' Thr Wireless

Transformers  and

‘IS0 DIALS

cannot be excelled.

BA3BY
y........2/6

STANDARD
4. 2/9

In Black
or Browa.

|
|

'n Black or
Mottled
Mabogany

* Iso " Dials have
a definite grip
They do not slip

HAW & UD., Ltd.
20,Cheapside,London,E.C.2

Sole Distributors for " Iso'’ Products.
Cone Units, Transformers, Chokes, Con-
densers, Trickle Chargers, Eliminators, etc.

POPULAR TRANSFORMER.

When planning your new set ensure perfect ampli-
fieation by includinga Brownie Popular Transformer.

he core iron and the windings, which are the very
Bnestobtainable,aree ssembledin thefamous Brownie

Factory: while all the delicate parts are protected
by an attractive moulded casingz which seals the
whole transformer against any atmospheric inter-
{erence. Scnd P.C.1o Dcp! 50 a: address below for
{ree booklet " Wireless without Worry.”

BROWNIE WIRELESS CO. (G.B.) LTD,,

Nelson Strect Works, Mornington
Crescent LONDON N W.1

when writing to aduvertisers,

World,”

will ensure prompt atlention.

l I)}III H’a()\'“ 8 Safely Elimiunators are Guaranteec for
12 Months,
HILIPSON'S Safety Eluninators are Sold oa 7
[ Days' Apjroval
Pn]l LTPSUN'S Salety Fluminators are Housed in Art
| Enamcited Mctal Bexes, filted with 12:t. of flex
amnd a Bakclite plug, and are constructed irom the
very best material throughout,
DHILIPSON'S Nafely Eliminalors are the Cheajycest
(o Install, and the cheapest to run; pries:
Model A.C.5, £4/17/6; A7, #£3/17/6; cowmplete
with full wave restifiers; model D.C.4, 37/6; DC.5,
4

DHILIPSON'S Safety Fliminators are Described and
Iustrated in onr Boaklet ' Radio Power.” Have

yeu bad your cepy '—=Write to-day to
H113PSON_amd Co.. Ltd., Radio Engineers, Astley
. Bridge, Rolten. 'Phone: 2038, ‘Grams: Safety
Bolton. Est. over 50 years [0314

JCKCO 1V.A.20 JLT. unit, 110v. A.C., used once
onlv, variable 0-120 and fixed 120; £2;10.—Box
'.3648,

‘o The Wirctess World, (5848
KJU.\'l‘ Qut!--Phe new improved odel Unifex IL7T.
A.C. eliminator kit; 30°-; giving fnll outpu: of
120 volt:, 15 milliamps, free from hum results.
HE New Kit inclules Shiclded Mains Transformer
with terminals, heavy choke, 3 Hydra type ->on-
denser, te-ted 500 vollz, D.C. Locwe vaenum resistanca
and clip, valve holder, panel ready drilled, and 3 sockets
fitted, all the compouents mounted on a polishied base
board, and neatly boxed, with full instructions and
picture diagram, ready for assembling in a few minutes;
sent anvwhere in the Brilish Isles, per parcel post,
c.od.,, 30/-, on the receipt of a postecard stating mains
voltage, and cycle.
ULI,ARD D.U.10 Valve, recommenderl, 15'- extra
[ - {pleasc state when ordering # valve (0o he sent);
every part guaranteed; satisfaction or money refunided.
I} New Model is the Finest Value in England;
thousands new in use; hundreds of testimonials.
FLLL Particulars and Diagram Free; dealers write
for terms—Liverpnol Radio Suppne~ Unifex
i W orks, 64, Myrtle St., Liverpool, (5853

AUSTIN Mains Transformers
scribed in One Testimonial as

aml Chokes are De-
"a first class job

at a very moderate price”’ any output snpphed for
any purpose, gharanteed; Pmelgu Listeners’ Four,
287-; ¥lat Dwellers” A.C.3, 24.-; low resistance chukes

in 100]( from 12:6; send your l.'nqnlric~ now.—Aastin
Mills, Si, Alban's Ave, Heaton Chapel, Stockport,

{5896

M-L Converter, input 12 volts, output 400 volls,

150 rma., list price £16, as new; what oHers?

Stamp for list.—G6SC, Hiilfield, Coppetts Rd., Mus-

well 1lill, N.10. ' (5885

CABINETS.

ABINETS.—First class goinls at competitive prices;
send for lists.—{ilbert Cabinet Maker, S\vxf)gdaon
33

RTCRAFT Radioc Cabinets are Britain's Best
Value, (o313

]KAVS Cubinets, the greatest range of pedestal
cabinets in the kingdowm; original ecreative de-
signs at prices 507 lower than clsewhere; guotations
for specials by return; delivery at short notice guar-

anteed; moving coi porml»le. baflle, vignetie, ra.dio-
gramo, clectrie  pick-nps, television, ete.; illnstn.ted
lists free.—11. Kay, Wircless Cabinet Mauufacturer,
Mount Vleasant I, London. N.17. ‘Phone: Wal.
thamstow 1626. (5362
AR'I‘CRAFT Radio Cabinets gre Britain's Best

Value. (0311

1GBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-.

IGBY'S Cabinets, fitted with Radion or
chonite i required. 5
IGBY'S Cabincts.—Pedestal mindel, with
battery comupartment; from 56/. to £12.
| DIGB\"S Cabinets Made to Customers’ own

Resiston
separate

Designs.

IGBY'S Cabineta.—Write for new
cutalogue,.—F, Digby, 9, The Oval,
‘Phone: Bishopsgate 6458.

RTCRAFT Radin Cabinets;
lowest prices consistent

16-page art

Hackney RBd.,
E.2. [o12
Britain's best valae;
with Thighest quality;

illustrated list free from actual manufacturers.—Art.
craft. Co., 156, Cherry Orchard Rd., Croydon. ‘Phone:
Croydon 1981, (o0ao

MNEST American Types, astonishing value, special

offer oak cabinets, hinged lid, lmseboard higl
pohehe(l tuke 12in.x6in. panel; sample, carriage pai
6/6: trade disconnts for quantitice.—Mag.Radio, 112,
\\uhmne Tane, Birmingham, {2665

[ OUD-SPEAKER Cibinets, extraordinary offer, cak
4 cabinets, bandsome  fret  front, hlghly polished,
13in. square, 6i deep, finisled moulding, take all
ordinary nnils; sample, carriage paid, 6/6; trade dis.
counts for quantities.—Mag-Radio, 112, Warstone Lane,
Birmingham. [2666

B30




AUGUST 2IST, 1929.

ADVERTISEMENTS. TI1

Cabinets.--Contd.

RTCRAFT Radio Cabinets are

Value.
A RTCRAFT Radio Cabinets are Britain's Best
Value. (0303

1Ll Following wre the ¥inest Rargains Fver Offered,
all ot whicrll are genuine Burndept manufacture,

and  yon know  Burndept  gquality; unless otherwise
stated Lhese cabinets are either  slightly seiled or

Scrurched, aud every one is worth at least £3, Lut
note our clearance prices.
ITRN I'T Portuble Cubinets {suiteuse type), iusice
isnrenent s 14%in. x 14%in. X4%iun.,  with Jid
141500 x 141 in. < 31%in., exactly as used in the Burn-
dept £25/12/6 portudle; our price 16,6 oueh, or in

perfect condition as new, 25/-; carriuge 1/3 extri.
GENUINE Brand New Jlurndept Loud-speakers, to
fit Jid of above, everything complete, reudy to fit
in lid: 3276,
URNDELT Muhogany lortable Cabinets, measure-
i sbove, 25(-; or in perfect condition, ®s
new,

5/-.
BL’RN])I-,'I’T Ethodyne, tuke 23in.X10in, pauel, with
ruised  panel denble doors, selid mabogany, and
a lovely piece of furniture, 35/-; ditte, withont front
Woors, 25/,
FRNDEDPT  Sereemed  Four  Mahognny Cabinets,
tuke 16in.:<10in. punel aud 16in. x 10in. basebourd,
with raised panel hinged lid, vondition as new; 25/(.;
e agt extn,
HURNDEDPT Battery Eliminutor Oak Cubinets, inside

{11 wements  14in.x 8L1in. X 74in.  deep,  with
hingad : 6/-: carringe 113 extra; satisfaction guaran.
terd —Hugles and Sons, 149, Ohepstow Rd., Newpor:,
Mon. (5895

COLLS, TRANSFORMERS, ETC.

,C00 ohm. Decoupling Resistancces Ior  * Wireless
World * Cireuits; 1/3 each, post iree.—Groves
Brothers, St. Mary's Place, Shrewsbury. {5753

6()0~()II.\I Deconpling  Resistances for * Wireless
World ” Cirenits, hand made and tested in
[ ] 1ops; 1/« each, post free.—Groves Rros.,
8t Miuey's  t'laes

Shrewshury. (5832
ORETGN Listcuers 4. sot of thres low wave coils,
32/6; highwave, 32/6; bhases, 1/6 each.—Radio-
grapl.
L Multi Valve Portable Coil, 2176; uropn port-
able eoils, 217 puir.—Radiograph,
S.(r. Regional Coils  37/6 puir; Europa III coil.,
22/6 pair.—Radiogruph.
1T% Wire, 9/40, 1°6 per doz. yards;
doz.  yurds, —Radiograph.

SDPERN'S Deep Ribbed or Becol Tube, Sd. per

inch; slotted for winding, 1/6 extru.—Radiograph,
Stat.on Rd. corner, New Inns, Haudsworth, Birinims-
ham

27/42, 2'6

IN Irish Free State.~Long nnd medium_ wave {Litz
wound:, interchangeable H.}. transformers nnd
baze * Wireless World " design, well Jfinished  and
efflcient; price 15~ —Box 2712, c’o The Vireless H[’gé{;a

ANY Gange, any covering, instrument wire, at
kecnest prices, Litz 18/40, 25 yards coil; 2/3.—
Fros L,
BONITE Ribbed Former: lin. diameter 1%d., 2in,
2tud., 24.in. 3d., 3in. 4d. per inch; best guality.
~TFramt, 54, Clerkenwell Rd., E,C.1 (5911

S. PULSIPORD, - Coils, (ransformers, Europa portable,

21/- pair: Multiple valve portable, 21/6: 8.G.
Reg onal, 37.6 pair; Flat dwellers’ A.C.3, 16/6; Kilo~
Mag Four, 60/- set; 600 ohm resistances, 1/6 each.

S. PULSFORD.--Foreign Listeners’ Four,
set of coils, 62/-; bases, 1/6 each.

PULSFORD..—Ncew Kilo-Mag Four, set of coils,
56/-.—8. Pulsford, 135, Hockley Hill, Birming-
ham,, (5877
IMMONDS BROS.—Berelif _coils, mew Kilo-Mag

. Tour, 50/- set; Forcign Listener’'s Four, set of
3 low wave, 30/ set of 3 long wave, 37/-; modu.
lated  wavemeter,  pair coils, 22/-;  screened  grid
regional coils, as specified, 43/- pair; Mulland SGP
dual range: coils, 30/- pair, approved by Mnll.lrds;
Berelif  standard  coils  for New All-wave [Four,
Stardard Four, A.C. 'Three. Regional. Tveryman
Four, 77/9 set of 4, with bases: Berelif standard
coil: for the Lodestone series (specified " Wircless
Mapazine "), 76/6 scl of four, wilh hases; I\qw
Emire, set of three coils and Lase, 21/.; Titun unit,
15/-; 4 * Wireless World ' and  sim ar coils in
reguly production Ly the original speeinlists;  lists
free; trade supplied.—Simmonds Bros., Shireland Rd,.
Smothwick, 'Phone Smethwick 751 for quick [%ghdi

complete

service.

GRAMOPHONE PICK.UPS, ETC.

T.H. Pick-up and Tone Arm, complete with Gar-
rard motor complete, all new; £2/5.—1'. Rawron,
62, Nuusfield Rd., Farfield, Buxton, Derbyshire. [5847

T.IL  Pick-up, latest type, unused; 38/-, earriage
paid, cost 45/-—Rawnsley, South View, Guisfg:y

8¢y

RUNSWICK Panatrope Pick-up, excellent con.
dition: 18/6.—A. M., 3, Pinnock Terrace, Cam.
berwell. (5893

B3I

Britain’s Best
(o310

[4
T]

The Great
Jdrapunt Dam,
part of New
Zratand's new
hydro-electric
sehemte,

ENGINEERING
PRECISION -

Imagine the genius, the inspiration, the
tircless labour expended on this vast dam
—a supreme achicvement of modern en-

ginecering. One Haw in design, one slip
in workmanship might cause untoid
disaster. With wireless instruments such
inaccuracies would lcad to a defective set
—surely daniage enough—damage, how-
ever, that can be prevented by using J.B,
precision instrumcnts.
The J.B. New Type Slow Motion Con-
denser (Ratio 40-1) is really a wonderful
job. The height of the Vernier Knob and
Dial is less than that of last year's model,
but the new arrangement proviides re-~
nrarkably convenient control, and is vastly
improved in appearance.
Completely enclosed—dustproof mechan-
ism-—a real protection from accidental
damage. Tension of friction mechanism
adjustable. Absolutely silent on short
waves.,  Every possible precaution has
been tuken ro prevent wear.

PRICES: S.L.F. PRICES : Lol('i;;6

*0005 14/6 -0005 SO /f

-00035 13/6 -0003 .. 13/6
00025 .. . 13/ -00025 ., .. 13/-
00015 13, -00015 .. ., 13/~

s
PRECISION
'INSTRUMENTS

Adet. of  Jackson Drothers, 72,

St. Faomus' Street,
London, &.E.1.

Telephone : Hop 1837.

Gramophone Pick-Ups, Etc.—Contd.

BI.\(ZNIFICEN’I‘ S-valve Electric Radio Grame-
i phone Outfit, employing Rev. Noel Bonavia.

Hunt’s stereaphonic couplers, B.T.H. turnlable, Celcs
tion pick-up, R.. tone arm, and Baker's (steel pot)
moving coil speaker in large DLaflle cabinel; complete
outlit to operate Ntom 10.C. mains; .£65.- For demon-
;n"t‘x_li'tzns apply 57, 'femple Sheen Rd., East Sheen,

(5e8Y

' LOUD.SPEAKERS. ’
OIl, Drive Speukers, Coodmans; call any date
-~/ between 12.30 pan. and 1.30 p.m. during the
City luncheon hour, and hear any o' our products
demonstrated.—Goodwans, 27, Farringdon St., EtCA.
0091
| J¥, You are in Yondon Call and See Goodmnans'

Coil Drive and lleed Units before purchasing else.
where.—Goodmans, 27, Marringdon Nt., 1.C.4. (oogo

BROLUTELY Unselicited Appreciations Testify 10
the Definite Superiority of Goodnun's Products? !
I the P.G.3 Double Act,in% 4-pole Balaunced Reoed

'’ Unit (25/- type), W.B., Old Trafford. Manchester,
writes;  You certainly merit coungratulations on
placing the P.G.3. on the market. Al Lhe last Man-

chester  Exhibition it came under the notice of my

b5 and self, and there was nothiog at that Ex-

hil n_ which excellad Lhe 1M.G.3.

F . Lewishani, writes: Upon test this is a very
. fine unit. Although T have tried several, for

purity of tone aud faithful reproduction over the

whole musical range, it is better than them all. I
congratulate you upon the production ¢f a unit which
marks a definite advance in the efficiency of the cone
speaker unit.

L.U.U., Doucaster, writes: They are wilhout equal.

GOQDMAN'S Cone Chassis Assemhlies, the cone
fitted to which are unigue, hy reason of Cood-
man's cxclusl'vc'dopmg nrocesses, can he fitted with
.cone unit in 2 winutes; new mamdel, 12/6; en-
stic nsers write ;=
P, Plumstead, writes: The cone =hassis is work.
ing splendidly. 1. is quite capable of handling
the fqll output of my Everyman Four, znd its response
to” faint signals and purity of reproduction are far
in advance of anything in cone speskers I have pre.

viously obfained,
LW.IL., Wendover, wriles: It may interest you t¢
| know that I am using a Goodinan’s cbassis, and
jeveryone marvels at the reproduction.
ILL.QS'I:RATEI) Lists ’0st Free from Goodman's, 27.
Farringdon St., London, E.C.4. [ov6E
FlNES’lf Susgcnsion Teatlier, for fixing comes to
- moving coil or recd units, as supplied to prin.
cipal makers; 2/- sq. 0., 1/6 10in. SQUATC; scgmivots

up to 12in. cone 9d. far 4; all post free, cash with
order. lilley, 8, Ashby Rd., Essex Rd., N.l. Clis-
sold 0736, (5662

DONOTONE. the best lond-speaker,

-

DU

R All the Loud-speakers Advertised, then coma
d buy a

NOTONE.
D]'?MONSTRATIONS Daily.
40 Furnival 8t., Holborn, E.C.4.

DONO’I‘ONE. the best loud-speaker.
[5669
[ WH\' is the Webson B.S.7 Moving Coil Loud -speaker
used as a standard in the principal laboratories
of the wireless trade?
WI{Y is the Webson B.S.7 Moving Coil Loud-speaker
nsed by mannfacturers of bigh grade radio-gramo-
phope sets ¥
J FOCAUSE the Webson B.8.7 is designed and made
ler the use of wmsic critics to whom only the
finest possible reproduction is good enongh,
AVE you heard a Webson Moving Coil Speaker ¢
Ti not, to do so will be a revelation.
SI-Z.\'D for Particulars to Star Engineering, Didsbury,
Munchester. ‘I'hone: Didsbury 1785. or, if in
ask Alexander Black, the Wireless Doctor
2a. Iville Grove, london, N.I6. Lo give you a
demonstration, - (5764

II/\‘.\’GING Corner Cabinet Speaker. 2ft. Oin, tall,
polished oak, special floating cone and chassis,
Blue Spot movement. powerful, fine :one, full bass.
cqual M.C.. very handsome; photo; approval: sacrifice
2 puineas.—Box 2707, ¢/o The Wireless World. [5856
WIPUT Valves, The ideal valve for purily output

ta moving coil and other large loud-speakers is an

A.P. 1.8.680; it dissipates 10 watls ou 200 ILT, and
requires only half the ILT. of the cquivalent 3.clec-
trodde.—Kindly see Aneloy Producls advertisement
wiler Valves section. (5866

Sl-‘,m-‘-(‘,]:}.\"]‘l{]“., a device when fitied to your egn:
* unit will improve tone and action, giving firer
adjustment, and relieves driving rod of undue 5 de
slress: price 2/6.--Weedon, 80, Lonsdale Av., Lon-
don, E.6. . [5:164

YAMI‘A 6 volt % amp. High Resistance Coil. sost
4 £5/17/6. accept £4/4; Bakers 6 volt 3% nmyp. 2
higl resistance eails, one alumininm, coxt £4/10, aoept

Toondon

S50/e~1nsle, Woolhouse Cottuge, Hudderstleld. (*844
MPLION Conceit Grand  Loud-spraker, 1928, 7
gninea model, perfect; £3/10,—N. Baker, ** Dulce

I Domum,” Stafford Rd., Wallington, Surres, {5843

Advertisements for ** The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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Loud-speakers,—Contd,
POCH.

EPOCH.

EI’OCH.
POCII by Deferred Payments.
EI’OCH.

EPOCH.—.\ny respou«ible houscholder cam obtain

any type Evoch moving coil -speaker by easy

terms; no  references, no interest.—l’articulars trom

Mr. Laserson, 110, Caunon Bt., X.C.4. {851

El'ucu. thé grealest sclentific achievement ol thc
yoar

EPUU I8

POCIL.—Marvellous new model moving coil speaker.

FI'OC[I.—chuirel no accuraulator! No mains! No
complications!

V]
EI'UUII.
EPO(‘-H.— Does not require nmpteen valves; » crystal

and one valve or a portable will work
EI’()UII.-'Phe only straight tine speaker.

EI'()CII.-Straight line reproduction from 50 Lo
8,000 cycles.
El’()l;ll.l—Nu resonance! No background! Clear as
a belit
POCIL.- Sharp, crisp attack. No drumming! No
hi§singl

EPOLU

EP()(:H.-—A good soprano does oot sourd like u
contrallo, nor as if she had a cold.

EPUU“.
POCH.—A flute sounds iike a futs bat a wiolin
daoesn't,

El’OL’ll.
El'()Cll.-A plano does not eome through like a

broken down banjo, nor like a barpsichord ov
barrel organ.

EI’OUII.

JPOCH,—The only range of speakers that reproduces

S L as well as music with absolute accuracy.

E 11.- The speakers that have eliminated the
defecls of ordinary moving coil speakers

El'U(:ll.—GrcatcsL varety on the market to suit all
requirements and pockets,

lﬂPOCH.—ZO models; price from 50/-

EPU!'U.-See tha new 9in. publio address model.

El'()(,‘ll.-A happy model G6P.Al. user asks us to
stale that an Epoch does not make a bad sct
good, hut it makes a good set perfect.
NPOCIH.—"Testimonials by every post.

E POCH.

EI’()CH.‘One of the greatest authorities in this
conntry, alter a comparative test with many
other well known makes, has pronounced Epoch as
infintely superior to the best of the othcrs

EI‘ULH

EI’O(']I.»One of the best known experts, whose name
is a household word, after most exhaustive com.
patalive tests, has just bought one for his private use
El’()CH
EPO(‘}IS are in use in many Talkies, have been
adopted by scientific in:titutions, and are the
preferred choice everywhere after comparative tests.
EP()(‘H is Made for Quality; the low price being
only possible by quantity procduction and smail
1rofits,
,]]PO(Y!I Speakers are very .\jnssive. sturdy, foulproof,
and made for everlasling wear.
E]’O(‘H.—But should a speoker meet with an acci-
dent you can insert yoar spare diaphragm in
3 minttes (nc toolz whatever required). and the
speaker s porfect again. .
EI‘C('!I.—Wil.h vther moving coil speakers it is

a complicated factory job- perhaps to be sent |

abreard,

FPO(‘H.—DeaIcrs often push substitutes because of
4 bivger profits; insist upon getting Epoch,
POCH.

JIOCH.—~1f your dealer will not take your order,
L4 the manufacturers will supply you direct.
El’()(‘ﬂ.-—’l‘hn only proper way o compare speskers
is on your own set with a auick switch over;
I'noch G6 welcomes such a ccmparison,
}M'OCH.—~You can have any type Epoch, subject to
7 days’ approval.
) POCLL Speakers are Fully Guaranteed.

1<l’0('ll.~-Briliﬁh throughout,

rocH. N
EI’OCII.—Bend for Bookiet.
JPOCH.

EP()CH RADIO MANUFACTURING Co., Ltd., are
the manufacturers. City Office and Service Sta-

tsion, 25, Laurence Pountnev lane, E.C.4 (off Cannon f

t.). ‘Phone: Mansion House 4683.

Mention of ** The Wireless World.”" when wriline 1o a-lvertisers.

R e —

ECTIVITY UNIT

PATENT PENDING)

SURE SELECTIVITY

the READY RADIO SELECTIVITY UNIT
INVOLVES A NEW PRINCIPLE, which em-
bodies a variable capacity betwesn astatic coils
and an alternative H.E, by-pass.

apparatus that has endeavoured to overcome the
It proevents more than one
station being heard at one time, and gives hair-line
tuning, thercby INCREASING RANGE AND
distant  stations,
trace of interfercnce or mush.
reproduction is assured and * listening 7 is given

PRICE 20/

READY RADIO,
159, Borough High Street,
London Bridge, S.E.1.

Tehphone: Hop sse3

sclectivity problene.

V REPAIRS

Any make of LY. Transformer, Loudspeaker
or headphones repaired and -lispatched within
48 HOURS—TWELVE MONTI{S' GUARANTEE

TRANSFORMER REPAIR CO.,

Dept.
k_zu, Hizh Strzet, Gelliers Woot, London, 5.W.19,

Loud-speakers.—Contd.
AKER'S SELHURST RADIO.

I=FET

ELHURST RADIO Moving Coil Speakers are of

P’roved efficicney and recoguised as the best

obtainable. Sold direct from address below, or lrom
dealers in 10 countries. 14 days' approval.

TPUE “ Wireless World * Reader Prelers a Baker's

Electro Magnet, bhecause the highly cfficient anit
used i3 correctly designed, and by the use of special
stcel a high degree of magnetisation is obtained result-
ing in louder rignals wilthout the necessity of an
elaborate ampliflier requiring high voltages.

|1

UR Aloving Coil Bpeakers are of the ilighest Grade,

and appreciated cverywhere, Radio enthusiasis
from all parts have sent their unsolicited and written
testimony of the high efficiency and magnificent per-
lormiance achieved.

OVING Coi. Speakers, manufactured by Bake:'s
Selbhurst [tadio are of proved efficieucy.

N Receipt of a Postvard, our uew 36 page booklek
will be scnt ab once.

OLUME, with natural reproduction of both speech
and music, obtained irom Baker's speakers.

I.\' all Cases we are Happy to Advisc You on any
woint concerniug loud speaker reproduction

EW Centreing Devices are Availahle which overcome
all difficulties of centreing.
JIVES Pleasure 10 all Music Lovers, Baker's moving
coil speakers are being used for *' Talkies,” in
ling restaurants and hotels by manufacturers of
grantoplione receivers, and for all purposes where

| volume and clarity of reproduction is essential

C.-\l.L at our Works at Croydon and Examine all
.\lodg]s; you will be convinced of their superiority,
TR Moving Coil Speakers, with floating diaphragm,
were the first made in this country,
JDEAL for nse with the Megavox Three or the Mul-
Jard 8.G. I* Master Three. with pentode coil

OW to High Notes are Reproduced with a tona
quality of an entirely new order, and with a range

| covering tne entire wusical seale Directly you hear

¢ Baker's Moving Coil Speaker vou are impressed by
the brilliance of reproduction and the natural toue.

LISTE.\' in with a Baker's Moving Coil Speaker.

RIGINAL Pioncers of Moving Coil Lond-speal'xerl,
Bakers' Selhurst Radio.

USED by True Lovers of Mupeic the World Over;‘

IFFERENT Iustruments and Voices have delicate

tone differences which mav be called quality
colour, or timbre, and are caused Ly harmonies
hizher pitches which are added to the fundamerntal
untes; Baker's moving coil speakers are designed Lo re-
produce these different shades of tone, that is why
they are preferred to all other makes.

FLECO MNoving Coils are recognised as the’best
b ubtainable. o5

POPLERMANENT Magneto Speakers, made by Baker's,
retain their magnetism.

VERY Model can be Supplied as a Complete
Speaker, ready to connect to receiver if desired.
I.L. Baker's Moving Coil Speakers are manufactured
4 throughout at Croydon, and are DBritish,

KEY to Realistic Reproduction, Baker's moving eoil
speakers

JVERY “ Wireless World " reader should procure a
copy of our new braklet.

l{EAD Our Frec 36 Page Booklet To-day.

“ND to Baker's Selhurst Radio, 89, Sclhurst Rd.,

XS South Norwood, 5.E.25 (Tel.: Croydon 1618}, or
call at our Works (always open), 24, Cherry Orchard

Rd., East Croydon (15 minutes non-stop {rom Victoria

or London RBridge. 10231
il ensure promdt attention. B32
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Loud.speakers.—Contd.

EPOCH M Coil Hpeaker, 200-250 volta D.C.; 50'.;
spare cone. perfect condition.—Clark, 35, ngher
Drive, 'uiley. [5845

ROWN Duckling Speaker, oak,
hardly used; wmnst sell, what offers?—11a, Bhirlay
Rd., .\ddN.mnhe. Croydon, 15854

YOUR Old  Loud-speaker Taken in DPart Paymeat
for the Luatest Type; see our advert. under column
Receivers for Sale.—Scientific Development Co.,

Fishergate, Preston. (02217

ONDERFUL Brown Vee Unit, new, unuscd 20 -.
—Box 2722, ¢/o The Wircless World. {5904

OUBLE Diaphvagm Give
Moving Coil lelity, any size up to 22in..
assembled cowplete, 30/-; guarantecd perfect, units
fitted ab price extra of unit vequired ; why risk failure
assembling  yourself ?
OLISIIED Oak Cabinets for Above Speakers, 22ia.

Linen  Loud-speakers

complete with flex, |

squave; 27/6, all carriage paid. —lIn.mmunds, 1.
Stratford St., Nuneaton. 5899 ]
VALVES.

ALVES.—Rectilying half wave valves, 4v. §3 amp=

output 30 m.a., do same work i a 15/- valv
at under quarier the cost, 3/6.—Braidwood, 1, Hiub
8t., Barnet. Try oael [57‘1’-

P, L.S.680, the ideal super output valve, mhuh
dissipates 10 watts at only 200 ILT.—half t!
usual voltage, " g"=3.0, mu=30, R,=1,000 ohm
the valve is perfect for big ampllhen and fower POW:
transmitiers.
W]‘ are so sure of A.P. Valves that we will senid
vou the ivpe required on 3 clear days approval
against cash order, amd will accept risk in transit.
RITE To.day for Full Data of the A.P. Family
of Remarkable 4-electrode _Valves,

ANI-:LOY PRODUCTS, 36, Hindmans Rd.. E. Dui.
wich, London, S.E.22, ‘'Phone: New Cross [45087«15.
ABA!

COMPONENTS ETC., FOR SALE,

ELLING.LEE Panel Fittings are designed to give
an expert finish to any home.constructed set;
eatalogue post frce.—Belling and Lee, Lid., Queensway
Works, Ponders End, Middlesex. (o018

600

turers).
ETERS. Meters.—Milliamp.
calibruted ond shunts provided, voltmeters titted
with resistances for higher runges, send meters
estimates.—Chester Bros.,, 244, Dalston Laue, London,
E.8.

Ohms Decoupling Resistances;
under Coils. Groves Brothers

{(Manufuc
{5719

and ampmeters, To-

5240

COPPER Screening Boxes lor Kilo-Mag Four, 27/5
each, cash with order; also copper screening
boxes of all sizes made to order, prices on applicatior.
ili by and Woolfenden, Sheet Metal Workers, F%csls
nle,

OTENTIAY, Dividers, 10,000, 15,000, .,

25,000. und 30,000 ohms, 5 variable tappings;
2/- each.—Below.

OTENTIAL Dividers,

15 000 nhms. 7 tappmgS‘ 6/6.—Below.

NSERS, 2 mfd., 2/6; 4 mfd, 4/6; guaran.

sted 500 volts.—Below.
(L.F.}.—Choke cnils, excellent for smooti.
up lo 20 milliamps, 2/-; sp heavy duly
chokes tor 100 to 200 milliamps 2t 86 and 18/- rue-
spectively; any article on approval against cash.--
Huggins, Radio Engineer, Clacton-on-Sea, (5032

(K. 200v., as new, £5/5; Brown Q, £8/10; Geco
loud.speaker (ebonite lhorn), £2: [Ethovox, 12.)
olems, £1; estion pick-up, £2/15; I ditrto, £2/2
Awmplion  pi p onttit, £1/10; pick-up only, 15
karge stoek of
state requirements.—James Scott and Co., Rudio Emneir-
eers, Dunfermline.

OREIGN Listeners’ Tour; set of 8 deconphng Ic-
sistances as specifled by “ Wireless World,”
post free.—(iroves Brothers, 8t., Mary’s Place, Shrew..
bury. {5831

SHORT Wave Kit (Eddystone), complete with coilg,
14 to 550 metres, as new; £4.—Westington, 22(,
Richmond Rd., Xingston.on-Thames. {5833

I EGRA Cone TUnit, as new
L cone unit, as pew, uant , 12/6.~J. Frnuon 1,
Park Crescent, Southend.on-¢ {5853

XPERIMEN'TER Has for Sale the l"nllo“'m" Com-
ponents : —Pye chokes, 321[, 7/6; G.E.C. L.
2-1, 4.1, 10/- each; Igranic LFs 3.1, 10/- ea
Cyldon Bebe 0.0001, 4/-; Dubilier 0.0005 drum dial.
9/-; Palar reaction, 0.0001, 3/-; Gambrell neutro.
vernier, 2/6; Benzumin V.18, 1/- cach; valves: I» M5
5/-, P.M.4 6/-, P.M.24 pentode 12/6; all new amid

heavy duky, wire wouund,

s

gu'uanteed —Box 2499, c/o The Wireless World, (5740 |

ALVES, 2/6 cach, good order; aerial coupler, 5.
(new); cone speaker, 15/-;
telephone, 5/-; 20 mA. Sifam M.C., 17/6; porlablc-
2.range vnlhne(er recently overhauled 19/- 25/.;
other goonds oheap, 8.A.T.: about 200 wircless ]Ol"’ll.lli.
5/-.-~Moorerolt, IIu.hcnage. (5844

OUR Old Components Taken in Part Payment
for Latest Type; see our advert. in column
Receivers for Sale.—Scientific Development Co., 51,
Fishergate, Preston. f0228

A5

!
|

see adver,. '

for .

20,000. |

clearunce and second-hand (muponmt»“

unueed 15/6; Triotron

transformer, 3/6; field |

LESEN

BATTERIES

MILES PER
GALLON!

In these days of groaning
taxation, onc ot the first ques—
tions you ask about a car is
‘“ How rnuch per mile is it
going to cost me ? ° And you
find thar it is not necessarily
the cheapest car that costs
least to run.

Apply the same rule to your
H.T. Baitery and you will find
the same result,

There are many I, T, Batteries
cheaper than the IHellesen in
first cost, but there is none
from which you get so many
milliampere-hours’ service per
penny of cost.

It pays you every time to get a
Hellesen, particularly if you
get a Treble Capacity, which
costs less than twice the price
of a Standard Capacity.

1929 Prices.

Standard Capacity.

“Wiray " ¢ volt Grid 13ins 1)pu caoD
“Wirin'' 6o volt 11T, ,pq .
“*Wirup” gg volt IL.T. Ty 00
“\Wisol  1o8 volt H.T. I'ypc o

Treble Capacity.

“Kolin" 60 volt H.
“Kolup'' 99 vult 111,

Your Dealer Stocks them.

SUPREME
for 2% years.

'I'S'lwl'

HANDLAMPS. TORCHES. ETC.

A. H. HUNT, LTD.” CROYDON, SURREY.

| *lials. D.I.,

| capital

Components, Etc., for Sale.—Contd.

AR.L()Z\I ST Unlt A.C.2, 50.100 cyeles, £5/2/6;

leal transiorn 4-1, 15/-; Colvern dual range
ry circnit, 17/6; J.B. S.L.I°
0.00035, 5,- ench: Ormond
Titan coil (W. and W.), 10/-3
N.E.5A, 7/b P.M5X  and DX,H.610, 6/- each;
* lgranic micro coundenser, 2/6; Bulgm 3-point iwm'h(-s
17-. all above in ncew c.undxl.wn.—kaett 4, Wood-
ands Av., Leigh, Lancs, 5870

coils fru
condensers,

0.0005 and
2{6 cach;

NAMI‘D Inseparably with Radio Part Exchange,
wherever the English language is spoken.
THERLE are thoso whose icsthelic tastes revolt when
confronted by cheap production, whose mentallty
allows of 10 pretence, to whom rash promises are a
valgarity and colourful offers a bore: who require
L1 worlth oi value Jor cvery £1 expenditure, and
know full well that wo living being can give them

more,
71‘0 Them. in the radio field, Appleby's appeal; in
part exchango exists the most economical method
ol purchase,
RIEFLY, here is  Appleby's service—simple,
straizhlforward, fair; a not too dull brochure,
maore fully descriptive, will be sent to you immediately
upen request,
71. Supply Practically all the Leading Lines ol
Radio Apparatus at current list prices, aod make
no carriage charges excepl on nct.nmnl.ntou and bat-
teries _and cxeeplionally bulky articles.
Il' You Wish, we will take in part exchange any
branded 1eceiver. component or loud.speaker, for
whieh you have no further use, providing such is
reasonably modern and in workable condition.
O Make Fair Offers, we must sce thc material;
on receipt of a parcel, which rust contain a
list ol contents and name of sender, we will send our
offer, which is as an allowance from au order lor
rew  requirements totalling not less than twice the
allowance—but it is fair. 1n the unlikely event of
no agrecement being reached, we will return your
material carriaze paid. We cannot cxecute part ex-
change orders of less than 10/- nett cash value, that
is. after part exchange allowance has been deducted,
A CURSORY Analysis into points of economical
relation and psychelogical effect, of theso terms
o part exchange proves nll.eresung
OINT One.—~The terms have cxisted since the in-
auguration of radio part exchange several years
ago. Their suitability may be gauged by the fact
that we have served thirty-nine more part exchange
customers, in the hall year ending Junc 29th, 1929,
than in the whoie of Lhe yecar 1928 That 87%
customers have repealed their first trunsaction, and
467 custoners have put through five or more trane
saclions,
OINT Two.—We must see the material. Making
offers for material we have not scen proves fin-
adequate, indefinile awd misleading, It helps no
one and progresses nowhere, Upon reflection, this is
obvious, as the value of an article greatly (lopends
on its condilion and preduction age.  The likelihood
ol receiving un ipadequate colier lor meterial sent to
us can be deterruined by the fact that our rejected
ofiers are, and always have been, below 1%.
OINT "Three.—Twice the allowance. This stipula-
tion ensures you a fair offer always. The more
we ofier you, the more you ultimately ¢pend with us, :
'Mherefore, in our own interest, as much as )Olll'!,x
we offer the maximum market \':nlua
“ E do not require you to purchase to the valne
of twice the allowance immediately. 1f you re-

| quire a lesser value half the cost is payable in cash :

and the balance of credit due will await use at ynur
convenience. Virtually, the system is a_radio bank,
Matevial may be deposited against a credit note, nnd
na purchase made for several months. For those whose
affairs take them periodically abroad this is par-
ticularly nsetul.
OINT TFour.—Appleby's part exchange service is
conducted in premiscs separate for the purnose,
employing British labour of proved mte"r\h, RBritish
and Rritish behaviour. It is the original
part. _cexchange <erncc—1nd a known quantity.
PPLERB specialists in distribution by mail and
the orizinntors of radio part exchange, Number
Torty-four in Chapel St., Marylebone. London, N, W.1
(station opposite, Fdgware Rd.. Metropolitan Rail-
way). Tel.: qudmgton 8828 (3 lines). [C316

F.5C, 0.1.4C, 0.P.3C, 12/6 ecach; 2 R.1. chokes,

£ 716 cach: volume eontrol, 3/-; 6v., 80 lnde
12/6; polar .0005 8.M. Tdcal, 6/-: 5 T.C.(, 2 mM.
rnndcnsers, 2/- cach; Universal clarostay, 3/6: Cyl-
don Bebe .0001, 2I- 5 Gripso switehes, 9d. each;
D.E.5A, 5/-; DI]HGIO 3/.: Cossor 510 R.C\, 2/6;
Totus remote control, 10/-. H.F. choke, 3/..—Box
2727, oo The Wircless 1 orid. 5912

WO R.I. Relroactive Induclances, 35/- each; Fer.

ranti 0.7.40, 15/, new: Ferranti 25 to1 attput,

12/6; Faradex doublc choke, 17/6, new; Pye 32.henry

clmke, 5/-; 2 Ormond slow motjon dials (black), large

type, 5/- 2—Box 2725, cfo The Wireless W orlfi o
5

Advertisements for ** The Wireless World ** are only accepied from firms we believe to be thoroughly reliable.
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Components, Etc., for Sale.—Contd.

IGHLY Sensitive Micrcphones for Transmitting
Speech and Music Over a Distance, thriugh lovd:
speaker or headphones, splendid instruments for
making Detectaphone, deaf aid. loud- sl(»eakmg tele-
phone, announcements through loud-speaker, amplifier
for crystal or valve set, experiments.—Below.
XCLUSIVELY hupcr\h(-nphones were Used by
Mr. Barncs-Jones in lus wonderiul m\entmn of
the Fog-Compass described in the * Times ™ and other
papers of July 16th. 1929: each Super-Microphone
guarantced more semsitive than any other type kpown;
fitted with a 3ft. silk conne(tmg cord, 6/6; micro-
rhone transformer for same 2/.; small 10 clims ear-
iece for use with Super-Mic rophone in place of trams-
jormer, 6/-.—DBelow,
ULL Dircctiong for Using Super-Microplhone for
Many Purposes and Diagrams of Connections
Free; all instruments guaranteed and despatched by
return post.—Fredk. Adolph, Microvnhone Manufac-
turer, 27, Fitzroy St., London, W.1. 'Plione: Musrenm
8329. (5892
BLUE Spot 66K Unit, with 7Win. chassis and
cone, 22/6; Ferranti 0.P.3C push-pull outimt
transformer, 16/-; Watmel pick.up carrier 5/
P.M.5B, 4/-; POLSX, 4/-; 2 P.M.256, 5/- each;
—Gordan, 74, Delancey St., Regent's Park, [5891

AKER Moving Coil Speaker, complcte, 6.volt type,
(nndltmn, prica £2/10: Sterling
3 ker, also in perfect condition, 12/6;
straight line frequency transformer, 12/6.

R.1.-Varley
—'Phone: Mitcham 3805; or write 3. Ralcigh Gar-
dens, Mitcham. {5890

IGR/\NIC .0005 Dual Condensar, 10/-; 2 Simplicon
.0005 log. condensers, 4/- eadx 2 Marconi 8.M,
dials (cost 9/-), 4/6 (,ach Igranic H.F‘. choke, 3/-%
R.I. R.C.C. unit, type A, 7/6, all brand ucw; 2
Ttility 3P.D.T. switches, 1/6 cach; Formeo .00035
log., 2/6; Ferranti 2 mfd. condensers, 2/.: Xlloss 1
'nd 4, with C.T. bases, 2/6 each; P.M.256, 4/-; L.8.54A,
10/-, perfect.—Latch, * Carrigart,” Whitchurch, Glam.
organ. [5886

IRELESS Transmilting Sets for Meorse Telegrayhiy
or Distant Control of Models, etc., 1lin, spark
coil, condenser, spark gap, heht, cte., ve‘y compact,
complcle and ready for use, ..2/6; high ncte buzzer
with heavy Morse key, very hnh quallty 7/6.—Belcw,

EI .ECTRIC Motors, Yeh.p. to lh.p., 110v. and
220v. D.C., silent runniig, carbon brushes, in
perfeet  condition and  working  order, svitable for

gramophones, teleyvision, or any small power uses, 10/-
a few with overheated windings. it rewound make good
dynamos for H.T. accumulators, 6/-—Below.
COMPLE’I‘E Portable 'I‘cleph(mes, ready for use, high
clasg instruments, 17,/6: hand telephones, 4/%
1.000 ohm choke coils, 1/-; Dewar switches, 1/-;
earphones, 1/3; Morse keys, 4,-.—Below,
I 1G HI,Y ‘ivmxtne ]\Ilm‘onhcncs for 'l‘ran:mh-lou of
Speech or Music or Sen:itive Amplif:ing, 2/6:
microphone transformers to snit, 2/6; micrcphone
buttons, 1/-; G P.O, relays, 2,000 ohms, very stasitive,
very low operating current, 6. 6.—Bclow.
IN. Spark Coils, 1lin.Xx7in.x6in., complete with
contact breaker and condenser, 12/6; lin, spark
coils, 4in.x4in x5in., fully ecamplete, 6’-, Ford igni-
tion coils, 1. smrl\ complete, 4/-.- Below,
YNAMOS, shunt \\ound for charzing or lighting,
50v. 4 amp., ring oiler bearings, carbon brushes,
35/-: 100v. 3 amp. ditto. 50/-; 110v. 3 amu,, ball
bearing, carbon brushes, 55/.; 1.10v. 2 amp. ditto, 45/-,

—Belew.
ELF.CTRIC Motors, all ball

large

bearing and earhon
brushes, 4hp. to lh.p. 110v. 30/-; Mh.p. 220v.,
45/-; 6-volt car starter motoyrs, 10/-; 12.volt diito,
12/6; 110v. motor direct c-)upled to air blower,
mounted on iron bedplate. V3h.p. motor, 45/-—Below,
STAR'I‘ERS please state requirements; starter regu.
lators, make pood fleld rheostats for dvnames,
to carry 2 amps. 7/6, to cerry 5 amups. 10/-, to carry
8 amps. 12/6.—Below.
LI Above Goods Gunaranteed, ecash with order, or
c.0.d.,, all goods 3 days’ approval from datc of
delivery; all letters answered,—Galpin, Binfield Heath,
near HCnlev-On-Thames 15821
M.12, P.M1 HF., P.M.2, P.M.252. nnused, sot
not finished, olher good components; for eale
cheap.—Wilson, 34, Coningham Rd.. W.12, (5878
661( Blue Spols, new, 12/6; Mullard Pentone and
Cossor S.G. valves new and fnused, 2v., 126
each: enquiries solicited for anything radio; cut pnw<

~—Smeeton, 9, Sansom St., Camberwell, S.E.5. [5879
MISCELLANEOUS.

OLT Meters, dead beat, double readx‘nk. 0-8v.,

0-120v., guaranteed accurite; 4/9, post free.—

Higgins, 1, Railway Approach, Ilrocl\ley, 'S.E.4. [5860

SCO’I‘T SESbIOVS and Co., Great Britain's radio
dactors, officially approvec. as wireless repairers
9% Radio Society of Great Britain &nd  Wireless
FLeagne; old sews of every type repaired, rebuilt,
modernised: send set Jor 1mmu.lmte quotation.
gCOTT SESSIONS and Co.~-New sets constructed
with your components or parts supplled by us;
guaranteed finest workmansh)p. we specialise in ™ The
Wireless World ™ nrcmts, high grade radio-gramo-
rhone apparatus, etc.; let it mean something f{o you
that we have s:msﬁed custcmers throug‘hmlt the
British Isles! London service; experienced engmecx:
sent to all parts; portable sets demonstrated.—Tel. :
Kn{igr 5326. Halliwick Parade, Muswell Hill, London,
.10, 26

5 Mention of ‘* The Wireless World," when wriling to adveriisers, will ensure prompt attention.

Sorv. CM’PS/

Owing to the tremendons demands made by Portable
manufacturers we have been unable hitherts to supply
our tested Transformer to the public direct.

However, we have speeded up production to such an
extent that we are now able ta offer this splendid
component to the Home Constructor. Wonderfully
compact, sturdily and casily wired iato the most
complex portable circuit. 2ratios 4:1, 2: 10

One Price

l‘; /,6
Send in your order to-day.

ERICSSON TELEPHONES, LTD.,
67/73, Kingsway, London, W.C.2.

(Tested)
Transformers.

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

“ Amatcur Wireless
24" Cabincts for same. Bluespot, Triotron
W.B, Units, Jactors and Trsde enquiries only
Manufacturers, PERSEUS RADIO MFG.
W.W. BURTON-ON-TRENT.

R 5
775 phsep T

@V\

extra, Wxth Mahogany
Cabiiet £2-7-8 extra.
Home Constructor Parts £3-7-8.
BRITANNIA REPRODUCERS Ltd.
Furnival Road, SHEFFIELD,

You get exact results with an

“ELECTRADIX” RADIO TESTER
The
DIX-ONEMETER

is the Highest Grade possible.
Used in Admiralty, L.C.C.,
G.P.O., and the 'Varsities.

“DIX-ONEMETER,”
IN CASE, READING 40
MICROAMPS. PER DIV.,
WITH 5 MULTIPLIERS.

£4-10-0 |

L. - %

STUPENDOUS STOCK OF RADIO AND
CIENTIFIC APPARATUS.

Send us your lnqullh.‘ fnr MOVlng C(‘ll speﬂkers
Mains Sets, Chokes, Gramo-moators and Amp xﬁers,
Microphones, Recorders, Relays, Special Apparatus for
Tran.mlsslon ﬂ"d Tl Rllnll Dynﬂ mos ﬂnd MOtOrI' ﬂ”
sizes. Bridges, Gulms, Swiiwch and Cortrol Gear of
every description in stock,

NOW READY, NEW EDITI()N Or 72 PAGE
ILLUSTRATED CATALOGUE,

Send Stamped Addrelssed‘ EnvelOpe for Augus:
ale Last.
218, Upper Thames Street, London, E.C.4.
Telephone City 0191,

Miscellaneous.—Contd.

EASY Payments,.—~We supply, by eusy payments
compoueut», accessories and sets, any make; 10
down, balance spread over 10 monthe,—Send list of
requirements to London Radio Supply Co., 11.[009

7

Lane, London, E.C.2.

ETERS. Meters.—\lilliamp. and ampmeters, re-
4 calibrated and shunts provided, volimeters finted
with resistances for higher ranges, send meters for

e}::st.lmates .—Chester Bros., 244, Dalston Lane, Loudon,

(5290
IF Your Set is nmot just as it ought to be, send ior
with satisfaction;

Allan Martin, the radio doctor; moderale cha:z
sets rebuilt and modernised if de—
sired; Greater London only.—82, Finchley I'ark, 1‘;91529
LEXANDER BLACK, the criginal wireless doctor,
will call (London and Home Counties) and cure
your set; sets installed, maintained, and brought up
to date; complele satisfaction or no charge; gramo-
phone pick-aps, H.T. eliminators, and Webson moving

coil speakers demonstrated by appointment; purity
reproduction specialist.—2a, Woodville Grove, N.16.
Sloanc 5105 or Clissold 3687. (0277

NGINEERS.—Do you realise that at the last ex-
amination 86% of our candidates nassed at the
first. atiempt? We alone guarantee no pass, no fee.
Wby sllouls you remain in thc ranks?  Iuvestipate
our service. “ Fngineering (lnp(xume-

Onr handbook,

ties,” contains brilliant articles by Professov
Low, shows how to pass AM.LC.E., AM.I.MechE,
AMIE.E, AMLAELE, C and G, G.P.0.. Matric.,

etc., exn.ms, and outlines courses in all branches of
civil, mechanical, electrical, wireless and motor engi-
neering; semd for free copy to-day (state subject o!
examinatiou).—British Institute of Ingineering Tech.

nology, 87, Shakesprarc House, 29-31, Oxford
london, (AN 15793
YOUR Old  Apparatus Taken in Part Payment
for Latest Type; see our eadvert. in column
Receivers for Bale—Scientific Development Co., 51,
I"ishergate, Preston. {0229
PATENTS.
FOR Sale, RBritish patent No., 297,296, wiraless
wander plug and electrical cor sector—B. H.
Roper, Guernsey. [mox

PATENT AGENTS.
ATENTS and Tr;Ide Malks, British and inreign;

Gee and Co. Gee. Member R.8.G
and A.M.LR.E), 51- 52 Chancery Lane, London,
w.C.2. 'Phone Holborn 1525. [0001

ING'S PATENT AGEXNCY, Ltd, 1461, Queen Vic-
toria St.. R.C.4.—Free ndvice and bandbook on
patenting m\enhvns and  registcring trade marks by
registered agent withh 43 yeurs’ experieuce. [co02

REPAIRS.

SCOT’!‘ SESS8IONS and Co., Great Britain's radio
doctors; read adivertisement under Mizgcellancous
colummn. (0263

WELVE Months’ Guarantee Accompanies All Qur
Repairs; any make of L.F. translormer, head-
I phones. or loud.speaker repaired and despatched within
48 hours; 4/- post free; don't discard i burnt out;
[rerms to trade.—Transformer (Dept. W),
l‘214. High St., Colliers Woad, (0011

I{I.\'GSTON-O.\-THAMLS.—Z.’- per  hobbin
| speakers: 'phones per earpiece; transformers,
lguuranteed.—.\[inter. 156, Cainbridge Rd. {

REP:\IRS by Expert Wireless Engincer, to any
make loud-speaker or headphones, rewound uand
3/-: tmusformers and chokes rewound, 4/-;
a rpeciality, fromm 3/6: tenns to trade; post
15, Eastbrookend Rd., Romford. [5880

WANTED.

PARTS for Osram Ansic Magnet, at lowest price.—
Box 2711, clo The Wireless World. [5873

HA\D Generator .ghout 500v. 30 m.a. ouémt mnst
be perfect.—G600, B, George 8t., lmgtrm

Ropmr Co
Ww.19

loud-
4l
5900

adjnsted,
pick-ups,
free.—Cornwell,

XIDE 220v. A.C. Trickle Charger and Cells; also
G.E.C. superhet. oscillator coupler.—Letters,
Byyant, “48, Rupert St,, W.1. (5909
cone unit, 2-volt

F. Transformer, V condensers,

valves, grid Jeak and condenser. —Jones, Bod-
londeb, Lesacy, Wrexham. 15887
AGENCIES.

DVERTISER, visiting Berlin and radio exhihition,
LA\ will undertake commissions.—Box 2661, clo The
IVireless World. [5851

AMBI’I‘IOUS Men Wanted as Agents (all districts),
for nationally advertized wireless and gramo-
| phone company planning vast new sales developments,
must be capable of demonstrations and installations;
Eenerous commlssnons, unbounded opportunitics for
veally enterprising men: whole or part time.—Write
Box 2726, ¢c/0 The Wircless World. {5908

AS
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Agencies. —Contd.

AGENTS Wanted, spare timo, wireless expericnce, to
demonstrate and sell the world’s best and cheapest
3-valve set.—Mug-Radio, 112, Warstone Lane, Birming-
ham. (2667

EXCHANGE.

YOUR Old. Apparatus Taken in Part Payment
for Latest Type; see our advert, in column
Receivers for Sale.—Scientific Development Co., 51,
Fishergatle, Preston. [0230

i IRETESS WOLLD " All-wave Forr, complete

¥ owith 120 volt ¥xide parallel c¢hoke outpat,
moving coil or Bwndept lithovox speaker; exchange
modern motor cycle combination or solo.—Box 2710,
clo The Wireless World. (5872

ANTED, A.C. electric gramophone motor; ex-
change components.~Scott, 10, East Parade,
Ikley. (5884

TUITION.

RACTISING Radio Engincer, 12 years’ rpecialist
in fault tracking and repairs, offers postal tunition

to few selected applicants, complete training, all trpas
radio  apparatus,  up-to-date,  lighest ynalitications;
moderate fees.—BM/NJJW, Loundon, W.1. 5859

SITUATIONS VACANT.

IRFLESS Operating Appointmencts  Assured;
short qualifying conrse, day, evening: fees pay-
able afler appointment for boarding students; Morse
classes.—-Manager, Wireless School, 21, Manor Gardens,
London, N.7.  Archway 3694. {5338

“7.-\.\'TED, electrival engineer, with good radio oxe |

perience, age 25-35, fluent German essential, must
he prepired to rettle down abroad to represent pro-
gressive Maglish company.—Write Box 142, ¢fo Knights,
55. Chancery Lane, W.C.2, (5855

IRELESS Testers Wanted by Portable Set danu-

racturers,—Write, stating uge, experience, #and
sulaty required, to Empiro Works, Saltfords, Horley.
Surrey, (5863

TESTHRS Renuired hy Partahle Set Mannfacturer
in N.W. Loudon District, previons experience an
ndvant cellynt prospects for snitalle men.—Apply,
giving age, experiences and  salary tequired, Box M.,
clo DParrs, 121, Kingsway, W.C.2. (5668
‘ V ANTED, thoroughly experienced wirc.ess
mechanie for installations, repairs, maintenance,
battery charging, ete.--Write only, stating age, ex-
pericnce _and wages required to Thomas Austin, 122,
Upper Riclonond Rd., East Putney, S.W.15, ([5394
FECIINICAYL Assistant Required. with expericnce
in the manufacture and testing of thermicnic
vulves; North London district.—State ful) particulars,

salary expected, etc., to Box 2721, c¢/o The Wi[rpl.gs}.y
5

World.

1 ADIO FEngineers.-- Several good openings occur jur
lirst class men who are required for instilla-
tion and maintenanee of high grade ship cquipments,
mainiy in British waters; qualifications required are
(1) sound technical training; (2) cxperience in instal-
lation of mavine C.W. sels, medinm and short wave-
lengths; (3) some seagoing coxperience; applicants
showld stale age and give fnll details under (1), (2)
and (3) above.—Wrile in confidence to E, W, v
Box 2720, cfo 7The Wireless World, (5902

SITUATIONS WANTED.

CCOUNTS Manager, hook-keeper, typist, nsed radio
avconnts  secks improvement povition.—Box 2713,
clo The Wircless World, (5875

MAUT Fuergetic Young Gentleman, having 8 yeurs
pricerical cxperience with a finn of radio manu-
fucturers of world wide repute, desires a chiavge, emin-
ently suitable to flll a position as Metropolitan ghow-
rooni manager or similar povition of trust, where per-
sonality, experienee and the ability to get things done
thorough  knowledge of radio e
F % suceessful showroom and ontdoor demons
with experience in power amplification plant.—Box 2708
0 Tne 13ireless W orld, [585

R‘\I)IO Testor Requires Position with Well Kaown
Yirm.—Box 2724, c/o The Wireless World. (5906

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

ADIO FRlectrical Bnsinesses, acenmulator charging,

disposal owing to ill health; Cheshunt, price £450, |

established 6 years; Awersham, newly established,
splemlid_ prospacts, reaxonabla  offer accapted.—Particn.
Yars  write, Radiocraft Pavilion, Awmersham, Bu-ks,

75850 |

IRELESS and Flectrical Business for Sale, good
market town, inability to give full time atten-
tion the rcason for sclling: partnership considered.—
Box 2723, c/o The Wireless World. [5905

BOOKS, INSTRUCTION, ETC.

“ FET H.T. Batlerics are now a proved success;

write for new illustrated booklet, giving cost
and method of building and maintaining free; men-
tion paper.—Taylor, 57, Studley Rd., Stockwell, Lon.
don. {0077

47

b
M-L Rotary Transformer Type “E™ and
smoothing circuit.

M -L Rotary Trans-
formers provide the
only means of obtaining
a higher voltage than
that of the Mains, when
only D.C. Mains arc
available. They can even
be used to step up the
voltage of a low tension
accumulator, and arc
thus especially suitable
for Portable Public
Address Apparatus.

As supplied to all the
Leading  Gramophone-
Radio Apparatus Manu-
facturers throughout the
world.

See “WIRLELESS
WORLD"” Laboratory
Report of July 3rd, 1929.

Send for particulars of
M-I. Anode Converters,
Rotary Transformers, and
Motor Generator Sets.

M-L MAGNETO SYND. Ltd.,
Radio Dept.,
‘Phone:

COVENTRY.
5001.

Books, Instruction, Ltc.—Contd.

STI-ZI’ by Step Wircless, a complete course of the
_ themy ol clectri in relation to the practieal
design of wireless apparutus, climinators, circuits, etc.,
with extracts froon a designer's notcbook, giving up-to-
date practical application; issued weekly. send 1/- n.o.
lor first 4 weeks.—Clittorid Pressland. A.M.LE.E. Eng..
Dept, WAV, Haroplon-on-Thawes. {0195
FR}-I_ —Inventor's Guide on Patents.-T. A. A,
253 (W), Gray's Inn Rd.. Londom, W.C.l.
14127

NEW PUBLIC
ADDRESS MICROPHONE

hizhly listance.sen-itive, yri unaruniced en.
tircly free from distortion or micruphonic noises,
abxolutely sileut background; far superior to
inary  Microphone Tranwinitiers: for use
“alve Amplifier or Vidve 8Set (through leads
g iF desired) at Open-sie
M s, in a, ‘Mheatre, or Concert il
Operates fiem 2 Voll tapping of LT, Accumu-
Tator, throuzh Microphone Transformer,  Current
conswnption one-tenth Ampere. Provided with
detachable xound eolheator and Oft. conneeting

) RS
“
cord, and fixed by rubber-cord suspension in
nickel-plited frame, on pedestel, 1lin high; for
| muonting on Speakers Platform, in
b T'ulpit, or on top o Conwera Stand; 2 5 I-
Vb as illustration og g

from Mier wheun e
to high-resistance'phanes, Loudspeaker. Valve
Adlress Microphoues, ete. ; Prim, & Sec. terminals fitted ¢ full
for use of Mi nnd diagrams of counec- 6 -

MICROPHONE TRANSFORMER,
Set, or Valve Amplitier; best Traunsformer
made for clear Speeeh with volume, modula-

tious fres, Goods by return post -

FREDX, ADOLPH, Actual Maker,

a special |le§i_gn to obtain best possible resu‘ﬂz
tion specch and music trunsmission, Public
27, Fitzroy Street, London, W.1.

'"PROXNE:
Muscum 8320,

HE very latest prin~
ciples of design
combined with the
use of the very finest
materials make the
Squire No. 97 an out-
standing speaker both
in appearance and per—
formance.
The enamelled, polished
and burnished alumin<
ium chassis will rake Blue Spot, Tritron and
Bull Phons units and costs 12:6. Fitted
with our speclal Vellume Cone and a ply-
hoard the outfit costs 15/=.
Speclal models can be supplie:l to take any
unit,
A cone kit comprising a Kraft or Vellume
Diaphragm, a waterproot Card Ring and
Sucdlin Segments cost 2 6.
Immediate attention wlil be given to direct
engq uiries.

FREDK.

SQUIRE

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

BERCLIF
“ EVERYMAN FOUR'™ CONVERSION

L.W. COILS AND BASES 43/3
CONVERSION S.W. COILS 9/6
Particulars and detail prices post free. 1TRADE SUPPLIED.
SIMMONDS BROS,,
SHIRELAND ROAD, SMETHWICK.

METAL CABINETS

Complete with Base for New Kilo
Mag Four, Jacobean Finish.

Price 5776

RIGBY & WOOLFENDEN,
ROCHDALE.

SHEET METAL
WORKERS,

Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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A NEW “WHITE SPOT?” CHASSIS

OF UNRIVALLED F
VALUE & PERFORMANCE *

Specially designed for Portable Sets; easilly .
fitted to any type of cabinet.  Special
diaphragm unaffected by heat, wet or cold.
Superb tone with entire absence of chatter.

RETAIL PRICE 10/6 Liberal Discounts

Frame and Diaphragm specially designed to get the best
possible results from * Blue Spot™ Unit. 0

WOLVERHAMPTON DIE CASTING CO., _
GT. HAMPTON STREET, WOLVERHAMPTON. !

ENTIRELY DIFFERENT

to any other Valve-holder—

World Patent The interrupted niesh suspension guarantces perfect anti-

INTERRUPTED  microphcnicfeatures. No Valve-holder cmploying springs,

MESH rubber or such-like makeshifts is in the sameclass, The

SUSPENSION. ARTIC i« the only one of its kind., We guarantee per fect

No SPRINGS. No  stcadiness in all conditions of shock and vibration. It
RUBBER USED. costs il more, but jt’s worth a lol more,

R T T
e

BYSELLING DIRECT TO THE
PUBLIC we can sell at 2/3 each 2/3
post free with P,O. remittance, Fach
or C.0.D. charge extra. post free.

/

PRINCIPLE

— —

Ao

TANN

MAINS SUPPLY

Jrom

\CY

N

N\l

Send for catalogue.

Z

2.7.6
dwe Mo

n , , S.E.27.
/////u 'Phone: Stersmth::n 6731 n\\\\\\\\

OY

UNITS

EBONITE PANEL

ONE QUALITY ONLY
THE BEST —

SUPPLIED IN| Matt Semi-Polished Mahogany Highly Polished Black
81X FINISHES | CubeSurtace Highly Polished Mahogany Semi-Polished Black
Stocked by most Wireless dealers, If any difficult; in
oblaining locally, write for name of nearest stackist to:

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

§
\

_

Mention of ** The Wireless World,”” when wriling to aduvertisers, will ensure prompt attention. A8
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ESSENTIAL WITH PENTODES.

The Pentode Valve is a remarkable
achievement but it cannot be expected
to give the best results unless it is
operated under the correct conditions.
Its impedance is high—that of the
average loud - speaker is low —a
suitable step-down transformer is
essential. The Igranic Pentoformer
is an output transformer specially
designed for use between the pentode
valve and the loud-speaker. Itisworth
your while to obtain full details.

Igranic Pentoformer, 30’-

Ask your local dealer for

full details of this and

other Igranic Radio

Devices, or write direct
to Dept. U 293.

149
GeerVicleniaSt

( JGRANIC )
ks

These Air Gaps
save you money

AIR AIR AIR AIR

Oldkam Air-spaced H.T. Units
give more listening with less
recharging

In old-fashioned H.T. Accumulators electrical leakage
can casily take place along their unbroken tops rob-
bing you of current for which you have already paid.

Electrical leakage is almost impossible in Oldham Air-
spaced H.T. Units because each cell is separated from its
neighbour by air—the best insulator known. Oldham
H.T. Accumulators give back all the power put into
them—all the power you pay for. Oldham Air-
spaced H.T. Accumulators save you money because
they give more listening with less recharging.  Ask
your dealer to show you these wonderful H.T. Units.

OLDHAM 10 volt H.T.
UNIT, capacity 5,500 mja.
complete with flex and two
wander plugs,

Price 6’ 9

OLDHAM & SON LTD., DENTON, MANCHESTER. Tel.: Denton 201,
London Office : 40, Wicklow Street, King's Cross, W.C.2. Tel.: Terminus 4446.

Glasgow : 200, St. Vincent Street. Tel.: Central go1s,

Q) sbor

Advertisements for ** The Wireless World '* are only accepted from firms we believe to be thoroughly reliable.
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Outdoor Radio™
demands Mullard Valves.

Have you noticed how volume seems to
{all ¢ when you take the speaker out
into the gar den ?

Oui of (lo(n.,., more than ever, you need
that extra punch that only Mullard P.M.
Valves can give, the clarity of diction

The Mullard < H* Type Speaker and roundness of tone that makes every
Price £6 - 6 - 0 itlecm of every programme a very real
cnjoymenl,

Mullard ‘P(r:i;eT};p:;e/ Speer Mul lar d
MASTER, - RADIO

Advert : The Mullard Wireless Service Co. Ltd., Mullar:! House, Charing Cross Road, I ondon. W.C. 2.

Printed for the Publishers, ILirre & Sons Lo, Dorset House, Tudor Street, London, E .C.4, by 1he Lornwall Press I.td., Paris Garden, Stamford Street, London, S.E.1.

Calonial aml Foreign Agrnts:
—The Inte jonul Newn Co., 181, Varick Strect, New York,  Fuanes WL
g:::‘f:;nﬁwm;l I\‘x‘:ﬂl hm;".:\?m g arche aux Herbes, Br L Wheeber .t Cu,, Allabiebid and Cileutta,  Souta Avtica—Uentral News Ay,
FRAL L, Melbourne (Vie ) d), Adelihle (3.A4.), Pergh (W, AL), and Launceston (Tustunn
- |nronul Winnipeg, Hamilton ; Gordon & uou:n, Ltd,, Torsw i Lperss Nev 39 Co.,
,  Montreal, Winolpeg, Vancouver Victoria, Nkw  ZxaLaNp —Gordon & Uouh Lbd o W Auckland, Christch aud Dunediu,

Cavapa—T
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Haoe gou gotiyous cpy?

O you want to improve your
reception of the programmes?

Are you getting adequate satisfaction
from your H.T. Batteries ?

These and other points of interest to all users of
Wireless Sets, whether technical or non-technical,
are dealt with in a little Booklet compiled by
Mr. Full O'Power

The title of this Booklet is
¢¢ Inside Knowledge

on the correct use of Radio Batteries.”

The Booklet is written in so bright and attractive a vein
that it must interest every type of wireless user. It s
yours for the asking—either from your dealer or from

Siemens Brothers & Co., Ltd.. Woolwich. London. SE.18

SIEMENS BROTHERS & CO. LTD.

y~__WOOLWICH, S.E.18.

Mention of '* The Wireless World,”” when writing to advertisers, will ensure prompt attention.
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Head and shoulders above all others
stands the Mullard P.M. series of
radio valves. They are beyond
comparison—gloriously isolated in
a class of their own.

As a trade friend tells us, this is the
way he puts it to his customers:—

“Here’s the best Mullard
valve for the job—if you
know of a better best
buy it.”
Because the best Mullard valve is
always the best possible valve, his
advice has doubled both his business
and the number of his friends.

Bear it in mind when you’re next
buying radio valves.

The NATIONAL RADIO EXHIBITION.

Stand Nos. 134, 135, 136, 137 & Nos. 58 & 117.

Mullard

THE -MASTER -VALVE

Advert :—The Mullard Wireless Service Co. Ltd.. Mullard House, Charing Cross Road, London, W.C.2.

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

have acquired a world-wide
reputation for Quality and
Value unique in the annalis
of Radio Component
manufacture

Ratios 5-1 or 3-1. Detachable feet. Entirely British.
Standardised by all the leading set manufacturers.

“RADIOGRAND"

TELSEN ELECTRIC CO., LTD.,
12/6

Head Oftices : Miller Street, BIRMINGHAM.

Alezaft L,

3 5 e 65 e 65 e 5 € 5§ 5N € 5 € 5 e € 5 e § 5T 65 e 65 8 3§ 5 65 K § 3§ 5T § 5 i § 5 e § 5 § 5 £ 5 b B 65T+ e £ $ 210 € 5 e € 5 e § B e

Jigsaw Puzzles

Reproduced in  colourgravure from paintings for
““The Autocar” by F. GORDON CROSBY.

These novel and interesting
puzzles will be a constant source
of amusement and entertainment.

The TARGA FLORIO Race

A typical incident in Sicily’s important
annual event (illustrated on the left).

The GORDON BENNETT Race

Jenatzy (Mercedes), the \inner, is seen
leading from René de Knyff (Panhard)
(illustrated on the right).

SIZE : g in. X 1z in. cach, comprising about 150 pieces.

Price 2/6 net each. By post 2/10 each.
The COMBINED PICTURE

Making a puzzle 12 m. X 17 in. of about 300 pieces.

Price 5/- net. By post 5/4. ] Rk L d
ILIFFE & SONS LTD., DORSET HOUSE, TUDOR STREET, LONDON E.C.4.

(Remittance should accompany orders)
Messrs. A. V. N. Jones & Co., Ltd,

Manufacturers and Wholesale Agents: 64, Fore Street, London, E.C.2.

e 5 e 65 5 e €5 e €5 §5 e 65 ¢ 5 e $5  § 5 €5 " ¢ 5 €5 65 e 5 e 6 5 . ¢ 5 5" 5 65 e 65 . 65 " § 5 € 5 T €5 € 3 Wi ¢ e € 5 e 65 T, € 65
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What a night that was— 7
November 14th 1922—the
night of 2L.0.— Londn
station’s debut from
Marconi House. How we
listened ! — Everything
sounded good—it wus good
for thosc days. We had
no room f{or criticism then,
we were just enthralled -
listening to ** wircless.”

But that was scven ycars
ago — scven years | yet
T.C.C. Condensers were
being used by both cxperi-
menter and amateur even
in those days. T.C.C.Con-
densers were as cssential
to cfficient apparatus then
as they are to day.

Remember, whatever the ||
circuit, there is a T.CC. ||
for it — they're made in [
various types for all
purposes.

Here is a .0003 mfd.
Mica Condenser Price
1s. 1od. each, other
capacities from .0001 fo
o1 mfd. Pricests. 10d.
0 3s. 6d.

Qdvt. Telegraph Condenser Co., Ltd., Wales Farm Rd., N. Acton, London, W.3

[@—;‘98 51

" are only accepted from firins e believe to be thoroughly reliable.
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MAJOR & MINOR

i
y!'l.':'c E';{-'“'“,

Here is the Blue Spot Minor Chassis—the
all metal Chassis made by Blue Spot to
take the Blue Spot Unit. Simplicity itself

to fix, you can build a fine speaker in
5 minutes. Price 12/6 complete with 9}"
cone.

If you prefer a larger Chassis, that does
not need a baffle board to give all the
tone that you could wish for, there is the
Blue Spot Major at 15/, with a 13" cone.
Just as simple to fix as the Minor.

Remember that the Blue Spot Chassis were
designed to do justice to the Blue Spot
Unit, the finest unit available.

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

Museurn 8630 (4 lines).

Distributors for Northern England, Scotland and North Wales:

RAWSON (Shefficld and Londonjp, Ltd,, 100. London Road,

(Telephone — Shetficld  26006) 5 185, Princess  Strect,
Felephone—Manchester City 3329L.

Telephone:

H. C.
Sheffield
Manchester
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S ENTERTAINMENT -Gug
‘b No risk ot being “let down™ in the middle of your

favourite item, or just when your best friends have looked

in if you use EVER READY BATTERIES.

POPULAR POWER o volts - 13/6
a o 64 . - 146
» ) 9 . - 22
»” » 105, - 24/-
” n 120 ] 27/-

S BEsf BATTER!ES
_\_\\J/

'»I_B&TAIN

THE BEST OF THE iy u
_BRITISH UNITS.

18/6

When you see HYDRA
specified, you know the
circuit calls for the best

FRICES: R
(?mp]eto dwillh _cone ! Teat Voltaee 500D ¢ condenscr money can buy.
clamps and aluminium Working Voltage 240 K i i 5@ ——
. - r?ch's o shown oo N A Do nor flirt with c;anger
Vi 4 abling  exact centre °C01 - 1 MED. .. 1/6 there is not and never
ﬁ’% o g adjustment to Le made. 25 MED. .. .. 19 :
% = : can be any substitute for

Betore you buy a unit for your cone speaker, send e dplivclo LEEiEs RO
tor a leaflet on this Watmel Unit. Both in theory and . is rnade by specialists—
n practice this is the best unit yet turned out either in IR et it is the one and only
this or in any other country. product of a firm ol

Magnets of Cobalt Steel, pole pieces of turbo stalloy, world-wide reputation.
armature of best charcoal annealed iron, positive adjust-
ment and true four pole action combine to make this a
unit of outstanding performance and sensitivity. Fully
descriptive folder free on application.

@allleL,

That s why HYDRA sales
are growing — that is why
ou too should insist on

YDRA

LOUIS HOLZMAN,

37, NEWMAN STREET
LONDON, W.1.

Phon - Muscum 2641,

WATMEL WIRELESS CO., LTD,,
Imperial Works, High St., Edgware, Mx.
Telephon» : Edgware 0323, P &T
o

Mention of " The Wireless World,” when wriling o adverlisers, will ¢usure prompt attention. A
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‘A high tension battery eliminator

suitable for any of the popular receiving sets
requiring a maximum of 20 milliamperes is most

conveniently built up round

((PWESTINGHOUSE

ALL METAL RECTIFIER
TYPE H.T.3.

It has no moving parts or
fragile filaments, and its life
is not limited by chemical
action such as occurs in wet ™
or dry electrolytic rectifiers.

PRICE ONLY Z21/-

A tested and recommended circuit.

Obtainable through any dealer;

The Westinghouse Brake & Saxby Signal Co., Ltd.,

EA LGw =20 1=2«m
3 T LU N
E
<
- gnn -p‘:-" S AAA nt. -
L= Rz voe
DETEL
AR +
STYLE HY.3 40Hy i
- m 5%
73 14

82,York Rd., King’s Cross,
London, N.1.

The R.G.D. Radiogramophone.

An entirely new six - valve instrument
givingr 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. £75.0.0 in oak.
£80 Mahogany.

The RADIO GRAMOPHONE DEVELOPMENT Co.,

The

R.G.D.
Magnetic _ -

Pick Up

The R.G.D. Magnetic Pick-up, as used in the R.G.D.

Radiogramophone.
scientific instrument,
coil speaker reproduction.
in oxidised silver.

No record wear, perfect tracking, a
specially developed for moving
Price £3 in bronze, £3.3

.0

Wireless
Exhibition,
Olympia.

Stand 292

Literature on application.

ST. PETER'S PLACE, BROAD ST., BIRMINGHAM.

Aduvertisentents for ** The Wireless World **

are only accepted from firms we believe to be thoroughly reliablzs.
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HEAVY DUTY
SMOOTHING CHOKES

30 henrics 100 M.A, Max. 700 M.A,
89 " 100 M.A. w JE0MA

pricec 35 /- Eacn

Also from 15/-

When enquiring please statc voltage and

frequency of supply.

SUPERIOR
POWER
TRANSFORMERS
and CHOKES

| fFor WIRELESS

ALTERNATING CURRENT
TRANSFORMERS FOR ALL
INPUTS AND OUTPUTS, including:

6 Volts up to 7 amps.

9 Volts up to 7 amps.

12 Volts up to 7 amps.

14 Volts up to 7 amps.

20 Volts up to 7 amps.
200 Volts up to 250 M.A,
230 Volts up to 250 M.A.
250 Volts up to 250 M, A.

rricc 35/~ Eacn

Also from 15/=

LOUDSPEAKER
EXTENSION
FLEX

25 Yards

in carton
with staples

4/6

Full particulars on
application to :—

CONCORDIA ELECTRIC WIRE CO., LTD,,
NEW SAWLEY, NR. NOTTINGHAM.

“CONCORD?”

The Appear-j!
ance of your

Wireless Set.

“ow you have @nishel Luildine

For higher voltage outpute, with Multl
Low Tension Windings. prices on applica-

tion, stating cxact outputs required.

Obtainable from your retailer or
rom lhe maRers.

William Bayliss Ltd.

Sheepcote Street,
BIRMINGHAM.

Makers also of EBrass and Copper Tube:
and Wire, Contractors to British and
Colonial Governments, Ruilways, etc.

/ MOTION PICTURES

Lat set and are proud of it why
not carry your pride a :tep furthar
and enclose ilin a “KAEILOK ” cabinet? )
There isa " KABILOK * cabivet to suit every receiver, alss
cons snd moving coil loud speaker cabinets in oak or
mahogany. beautifully Enished in ap extensive range of
Cesizns to suit your particular need«.

*KABILOX ' cabinets are spacified for the Mullard Master
Three and Master Five Portable.
A RECOGNITION OF EFFICIENCY

Hlustrated list sent tree on reg-isst,
W. & T. LOCK, Ltd., [

&t. Feter'_;_ 'V:'orks, KABI LOK
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L !onlon Sfhkowrooms: 11, Rel \ v
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MOTION
PICTURES

WITH THi

_BABY CINE

Ilarold B. Abbott

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

“MOTION PICTURES” is ad-
dressed in particular to users of
Baby Ciné outfits, but
nearly all the information
it contains is applicable
to other apparatus.

LFrom all booksellers or
direct from the Publishers:

ILIFFE & SONS LTD,,
Dorset House, Tudor St.,
London, E.C.;
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o giving full Constructional Details ot a -
b remarkab!y efficient « Two-Control *’ o
A Receiver, for Long or Short Waves. f
= By W, JAMES. o
§.‘5 Many constructors have built the set and §
have bcen delighted with its wonderful 2
b quality and range. o
b The *“ Everyman Four ” is very sensitive G
b and has a high degree of selectivity. E
b The Recciver is easily built and very §
i simple in operation as it cannot oscillate 2

i = if properly sct up. =
E:: An additional long-wave attachment for s
i Daventry is described in the booklet. 2
Y Price 1/2 post free 3
by From the offices of ¢ THE WIRELESS WORLD,” &
L] Dorset House, Tudor Strect, London, E.C.4. X
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TOROID H.F.
TRANSFORMERS
A Complete range
of models, covering

a wavelength band
of from 22} to 2,000
metres,
from 10,6 to 18, =

DUCON AERTAL

For use on electric

:?i ns, Absulu;:ly Iglg IS %‘p
e /= ; SWITCH
NEUTRALISING 2\ 5/6

CONDENSER (

Forbaseboard monnting.

Maximum capacity, so

micro-microfarads, 36

If unobtainable from

your dealer, write LGP LIE
divect tous giving his VW ep=
name and addvess.

{ NATIONAL RADIO EXHIBITION,
LYMPIA, New Hall, Sept. 23-Oct. 3

DUBILIE

RADIO PRODUCTS

Dubilizr Conden.cr Co.  1925), Ltd., Ducon Works, VVictwria Roal, N. Aclon,
London, W.3. @243/5

For =

accuracy
of tuning

There are no more
sensitive  coils  than
LEWCOS. The in-
creased selectivity and
accuracy of tuning ob-
tained provide enor-

mous improvement in
‘the reception of any
set.

-SUPER COIL
(Pat. No. 285,723.)

Price—
250-550 metres - 10/6
1000-z000 metres 13/6
Interchangeable
Primaries - 3/- & 4/~
For triodes or scrcen grid
valves with interchangeable
rimaries and fitted with the
taudard Lewcos S$ix - Pin
base,

H. F. CHOKE

Provides efficient and

reliable performance

on all wavelengths

from 2000 down to
20 metres.

H. F. CHOKE
Price 9/~

nCaoa

REGD.

WE ARE EXHIBITING AT

THE LONDON ELECTRIC
WIRE COMPANY AND

SMITHS LTD. .

Church Road, Leyton, THE NATIONAL RADIO
. HIBITION

London, E.10. %)>§XM PIA LD
Trade Counter anl Cab'es Sa'es

SEPL-25-0CT 5 1AM 2 I0PM
7, Playhous: Yard, Golden Lane, £.C. .

ADMISSION 1/6 DALY

00X 461 M e OXT) 191G S0 (b

B3 Advertisements for ** The Wireless World ** are only accepted from: firiis we belicve to be thoroughly rehiable.
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Made in 3 voltuges
for use with 2, 4 and
6-volt Accumulators.

Technical Datai

Filament Current 2.volt type .3
aump., 1 and 6 volt types .1 amp.
Mux. Annde Volis 130, Impe-
dance 200,000, Amphﬁu.-non
Factor 200, (,rnd Bias 1.5 volts

&t max.anode
Volts. Trice 22/6

(any type)

Get full details of this
wonde: ful Cossor Valve
write for leaflet L.10,

In the Cossor Screened Grid Valve all the
elements are interlocked. This wonderful new
system of construction, developed exelusively by
Cossor, cnsures a degree of rividity and strenzth
never hefore attained in eny valve.  Piece by picee
the Valve is built up— each element supporting und
locking the one before it until, firally, the whole
sssembly becomes a girder- lll\e congtruction of
enormous strength,  kven the hardest blow cannot
ciuse individual movement or disturb the perfeet

alignment of the elements. For pcriorunuce, for
slreng.h and for long life, use Cossor in your
Screened Grid Receiver— there is no substitute for
the Cossor system of Interlocked Construciion.

E-LOCKED
FOR LONG LIFE /

Screened Grid
Valve =

A. C. Cossor, Ltd., Highbury Grove, London, N.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. B4
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THE B.B.C.. “HUSH-HUSH"” STATION.

ROOKMAN’S PARK, the firstfruits of Captain
B Eckersley’s regional scheme, is now ready for
service, and its inanguration should be, for British
broadcasting, the most important event since the estab-
lishment of the B.B.C. The regional schemc has now
been a topic of conversation for some two years since
the plan was first put up by Captain Eckersley, and it
can be siaid that it constitutes the first definite step in the
establishment of a permanent scheme to provide alter-
native programmes throughout the country. Seeing,
then, that the inauguration of transmissions from this
station is an event of prime importance, why is it that
the B.B.C., in its behaviour with regard to the station,
is acting as :f the station were something to be ashamed
of, and to be brought into existence with as little commo-
tion and as much secrecy s the B.B.C. can ensure? No
definite date is given, we are told, for the station to
commence work, but it is hinted that the station will
gradually slide into use so that the public will ail at

B5
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once wake up to the realisation that a second station
is providing regular alternative programmes for the in-
habitants of the London area.

Why all this secrecy and caution in putting the station
into operation? If the engineering staff were scared lest
the station should prove a failure, then we might under-
stand this reticence, but, knowing the staff, we have no
reason whatever for doubting that the station of their
design will be efficient as a transmitter.

Confidence ot the Public.

We know that criticism of the regional scheme has been
very general, but we had come to the conclusion that the
B.B.C. had been able to live down the criticism and had
by now restored the confidence of the public in the
potentialities of the scheme. So far as we oursclves were
concerned, we were content, in view of the assurances
which the B.B.C. had given, to wait for the station to
begin operation rather than to continue any criticism of
a pessimistic nature. Our only criticism had been be- .
cause we belicved that selectivity in excess of that pro-
vided by the circuits of practically all crystal sets and
a very large proportion of the valve receivers at present
in use, would be required within a large radius of the
station in order to avoid the ‘' swamping *’ effect of the
high power of the two transmissions.

We would have thought that the inauguration of
Brookman’s Park as the first station of the regional
scheme would have been the occasion for extreme jubila-
tion on the part of the B.B.C., the listeners, and the
wireless industry. We should have expected that the
opening of the station would have provided a first-class
opportunity for publicity for broadcasting generally, and
that the inauguration would have been a ceremonial
affair in keeping with the importance and dignity of the
occasion.

Make the most of it.

It is not now too late for the B.B.C. to revise its
plans for the opening of Brookman’s Park, and we would
urge the Corporation to consider the advisability of aban-
doning the ‘‘ Hush-Hush’’ policy with regard to the
commcncement of the Brookman's Park transmissions,
and letling the occasion be one where no stonc will be left
unturned in ensuring the utmost publicity possible for
British broadcasting. The opening ceremony would then
take place just prior to the National Radio Show at
Olympia, and assist very largely in focusing public
attention on broadcasting and its value to the community
at a most opportune moment.
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Filter

the
of Mains.

By W. I. G. PAGE, B.Sc.

direct to alternating current procecds apace

there arc still a large number of districts where
the change has not yet been made, and where a com-
prehensive D.C. eliminator which can immediately be
modified for A.C. would be welcome. An examination
of the title illustration will show that the climinator
about to be described is contained within a metal safety
box so designed that opening the lid causes all con-
nection with the mains to be severed and all metal parts
to become ‘' dead.” On the right is the filter itsclf,
and on the left the L.T. accumulator for the receiver
can be placed provided that its overall dimensions do
not exceed 8in. x 4}in. x 7in. high. Where the mains
have a positive earth connection the accumulator ter-
minals, and probably a film of acid around them, will
have a difference of potential to earth of some 200
volts ; it is thus a great advantage, in order to prevent
shock, only to have access to this component after it
is automatically disconnected from the mains.  The
space tuken by the accumulator can be used for the
transformer and rectifying equipment, using practically

&l LTHOUGH the conversion of supply mains from

[Courtesy Messrs. Ferramti.
Fig. 1.—7Typical waveform of D.C. supply mains. The peaks of
the superimposed ripple in the case of a 230-volt supply might
cause a rise to 236 volts and a fall to 224 volts as shown.

the same filter if the eliminator be subscquently wanted
for A.C. mains.

Before procecding to describe the H.T. unit in detail
it would be as well to discuss the nature of a typical
D.C. supply system for the raison d’étre of cach com-
pouent part of the filter. In Fig. 1 is seen an oscil-

logram of a typical 230-volt supply. At the peaks
the instantaneous voltage has risen to 236 and dropped
to 224, and the superimposed ripple waveform is most
irregular. The disturbances are not only a function of
the specd of the generator and the number of com-
mutator bars, but also may be due to switching on
of heterogeneous gear along the line. If a filter
can be designed so that the
ratio of output to input
ripple voltage is under
0.2 from 40 cycles up-
wards it would appear
from experiment that the
very ' worst '’ mains, in-
cluding most mercury arc
systems, can be smoothed

to a hum-free anode
supply. 1t is because of
the extremely wide fre-

quency band of disturb-
ance which is in direct
connection with the filter

that the D.C. unit chiefly  Suint e tne ma remians
differs from that for A.C. R, the neutral lcad at the
where the transformer 5?32:‘2225”&““p'o"‘ii‘f‘;i‘“tﬁ
isolates the input. carth.

The distribution of D.C. is usually effected by the
three-wire system, as shown in Fig. 2. The central
neatral conductor is earthed at the generating station,
and consumers will cither obtain their supply by being
connected to A and B or C and D. In one case the
negative lead A would have a potential difference to
eartli of some 200 volts, while in the other case the

Fig. 2.—T'he three-wire sup-
ply system. The consumer
will eithuyr be connected to

positive lead D would have a similar potential difference. .

Since the neutral conductor must have a small resistance
R, the many hundreds of amperes passing through

it will cause B and C to have a small voltage above

the true earth point E.
Earth Condenser Considerations.

If we are connected to A and B, the usual earthing‘
of the negative filament in a receiver connected to the
mains will mean a complete short-circuit of the supply,

B 6
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If we happen to be connected to C and D, carthing
our negative filament will entail a flow of current
from the neutral conductor to earth, which is forbidden

Fig. 3.—(a) A simple filter for D.C. mains. The choke L; can
often be dispensed with when dealing with a nepative neutral.
Owing to the capacity of the mains a condenser C (in dotted lines)
in the position shown would be useless. (b) A more ambitious
double filter necessary when the mains are ** rough *’ and especi-
ally useful where mercury arc rectification is used.
under the terms of the agrcement with the supply
company. It is thus clear that an earth condenser
(see C,, Fig. 5) must be included in a D.C. eliminator.
With the three-wire system it is possible for a momentary
fault to arise at the gencrating station whereby the
plates of the earth condenser may have a potential
difference of twice that of the supply mains; the test

voltage for this component should therefore not be less .

than s00.

With a positive neutral conductor (A, B, Fig. 2)
there is always a flow of ripple current through the
negative lcad, and it is for this reason that a choke of
high impedance to fluctuating currents and a low
resistance to ID.C. (because it is in a common return
wire) must be :nterposed. The choke (L,) employed has
an adequate inductance with heavy currents, and its
D.C. resistance is only 145 ohms. When testing the
eliminator on mains with a positive neutral the omission

The whole unit can be lifted from the safety box. In the cenire is the 19-mfd. condenser block.
B 27
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of L, caused quite a serious hum. It may be found
that with a supply having a negative neutral L, is not
necessary. In Fig. 3 (a) the simplest D.C. filter is
shown ; if the mains happen to be reasonably smooth the
output after it has passed through the necessary voltage-
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FREQUENCY  (CYCLES PER SECOND)

Fig. 4.—The type of curve given by the double filter of Fig. 3 (b).
Provided that the peak is below 25 cycles the filter is likely to
deliver an output free from ripple.

dropping resistances is probably adequately free from
ripple. It should be mentioned that the mains have such
a large capacity that a con-
denser C (in dotted lines) of,
say, 2 mfd. shunted across
them serves no useful pur-
pose. A more ambitious
double filter which s used
in the present eliminator is
illustrated in Fig. 3 (b). Iis
property of smoothing such
rough D.C. circuits as are
produced by mercury arc
rectification is incomparably
better than. the circuit : of
Fig. 3 (a) provided that the
values of the chokes and
condensers in the network
are as given in Fig. 5.
The effectiveness of the
double filter to reduce the
amplitude of an applied
ripple voltage at various
frequencies is given in a
typical curve in Fig. 4. Here
there is a distinct natural
resonance at about 15
cycles, but, as has bean
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mentioned  before,  pro-
vided that above about 40
cycles the ripple output is
reduced to less than one-
fifth of the ripple input
there will probably be no
hum heard in the loud
speaker. For further de-
tails as to the efficiency of
various filters  reference
should be made {o an in-
teresting paper * by P. R.
Coursey and H. Andrewes
read Dbefore the Institution
of Electrical Engineers.
With the exception of
the earth condenser C, the
otirer seven condensers are
in the form of a 19-mfd.
condenser block with tap-

pings in the following
order: 6, 4, 2, 2, 2, 2,
1 mfd. together with a

common terminal. A com-
posite condenser of this
design  confers the ad-
vantage of cheapness and
compactness and involves
considerably less wiring.
1.E.E., Vol. 65,

' Journal

July, 1927,

On the right can be seen the earth condenser above which is the variable wire-wound potentiometer
for critical screen voltage control.

Wireless
Werld

h——™00
+ H.T..l

“H.T.

TO EARTH
O TERMINAL
OF SET

Fig. 5.—The circuit dingram. L,, 32 henrys: L._;. 20 henrys: Ly, 6 17 henrys ; Cy, 6 mid; Gy, 4

mtd; C,2mfd; C,2mid; G, 2mfd; G;,2mtd: Gy, | mfd; . 2 mid, 500-volt test ; (‘\ to C,

(mdusng) are in the form of a tapped con(lenser hlogk of 19 mfd ; R;, 25, Ou(i—uhm wire—“uund poten—

tiometer ; Ry, 10,000 ohms. When using a typical screen—grid valve followed by a ** D " type valve

as anode bend detector and a power valve requiring about 2JmaA. at 159 volts, the other resistance

should have the following values when the mains are 220 volts; R, 4, I)OO ohms ; R., 10,000
ohms ; R;-,, 10,000 ohms ; R,, 10 000 ohms; R;, 4J 000 ohm:.

The numbers printed on the
label attached to the con-
denser block  correspond
with the condenser numbers
in the circuit diagram of
Fig. 5. e.g., C, represents
the condenser between 3
and ‘‘ common.”

The remainder of the
eliminator containing volt-
age-dropping resistances and
condensers calls  for little
comment except perhaps for
the critical control scheme
of screen voltage (H.T. +1)
for a screen-grid valve if
one is employed in the
receiver. As is customary
a potentiometer is used—in
this case a fixed clip-in re-
sistance R, bcing connected
in series with a wire-wound
23,000 ohm variable poten-

tial divider R;. Such an
arrangemient  is  desirable

since movement of the slider
does not alter the total value
of R, and R,, and thus
the regulation of the
feed of H.T.+2 (also a
potentiometer) is hardly
changed. Whilst R, serves

B 3
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i~ v Hum Proof D.C. Eliminator— . . ' hindrance and avoids the difficulty of a live .

-, as a critical control.of screen voltage for maximum spindle passing through the earthed metal cabinét. -

amplification it can also be used as a very effective 'The potentiometer is fixed to the upper surface of
the wooden superstructure by a piece

] : of brass strip. .
r 3% , . It must be remembered that with
3 T f . a positive neutral, the ’screening,
General layout of components. W i aerial, loud speaker terminals, L.T.
T Sireture Yor Yesistances, "serminais 11 accumulator and part of the wiring
and potentiometer while X and Y are may have a difference of potential of
the vertical wodden supports to the |
inside of each of which are attached 3. g approximately 200 volts to earth. If
the chokes for the positive mains lead. 4 /8 { oS the aerial-~earth circuit Of the receiver
- i ﬁ 1 belongs to the isolated loose-coupled ®
X Nk ; % ’;,I"/ variety a lead must be taken from the
| o hiLJ -73
o%- b 5'e ——
I S 5 o] 8
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volume ccntrol. A “small but  §;;‘,» A | receiver earth to the terminal marked’
thick ebonite knob is used on + :——-‘r "‘ earth terminal -of set’ on the
the potentiometer so that a saw- A H.T. umt. If the receiver has a -
cut. can bte made in its head bty / direct-coupled aerial circuit no such -
for control by a screwdriver {_’__3 i ' connection is' required as the neces- °
. through onz of the vent holes in G (o sary  contact has already been
the safety sox.  This allows the — 1 . made through H.T.—-. To prevent -
N chassis to be  lifted out without : el the p0551b111ty of shock from the
A : LIST OF PARTS o ;‘ I . f.’.-'
1 Safety box, 13" X 10" x 73" (Ferranti). . 7 Terminals ’Tapa) o ©
1 L.F. choke, 6/17 henrys (B.2 Ferranli). e e 6 Spade ends (Lisenin).
"1 L.F. choke, 20 henrys ( Pye). ’ ) 6 Wire labels (' Coltags,” S. H Collett Manufaduring Co., L!d., R S
1 L.F. choke, 32 henrys (Pye) 60, Pentonville Road, London, N.1).
1 Variable high resistance wire-wound potentiomder, 9 lo ?5 000 | 1 Baseboard, 124" x 93".
ohms ( Electrad- Truvolt, Rothermel). 1 Lampholder adaptor.
6 Resistances and holders (Ferranti). Multi-ply wood, 20" X 53*. L
1 Conderser block, 19-mfd. 500-volt test (type BE.46 Dubilier) Systoflex, screws, wire, efc. =~ - .
(6, 4,2, 2,2 2, 1 mfd. tappings in this order). Terminal strip, 1" x 9" x }*.
1 Fixed condenser, 2 mfd. 500-volt D.C. test (Dubilier).
Approximate cost of all parts, £7 s,

Bg : ' . N o, O
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Hum Proof D.C. Eliminator.— ‘
aerial, a series aerial condenser, if not already embodied,
should be fitted 7uside the receiver. The loud speaker
can be isolated with an output transformer, or, if a
choke-filter output is employed, condensers on either
side of the speaker are necessary. To give absolute
immunity from shock the receiver and eliminator should
really be housed in one box the lid of which, when
lifted, could be arranged to disconnect the mains. Such

o " Wireless
‘ World

AUGUST 28th, 1929.

earthed, as are also the cases of the chokes and con-
sdensers. The fuses in series with the switch in the lid
of the box are rated to blow at one ampere and protect
the various components in the event of serious over-
load or short-circuit. A terminal for *‘ real ’’ earth has
been arranged on the terminal strip so that the earth
wire to be found in the flexible cable from the safety
box can be disregarded, and the projecting end together
with the metal label cut off.

The eliminator by reason of the
interchangeable resistances used can

be made suitable for 3-, 4- and 5-valve

Ceneral wiring plan. The lamp-
holder adaptor and lampholcders to
which it may be attached should be

suitably marked to prevent the input

seis having various circuits. The feed
H.T.+1 can be used for the screen
voltages of either one or two screened
valves, whilst H.T.+2 can safely
supply the anode requirements in
either case. If one or two neutralised

to the eliminator being reversed.

triodes are fed from H.T.+2 then R,
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TERMINAL OF SET

@

should be removed from its holder.

is used. For leaky grid rectification

e supply plate current for a power valve

or two valves in push-pull provided

that the total current passing through

an elaborate scheme is hardly justified in view of the
short life of the remaining D.C. systems in this country.

It should be noted that the safety box is a new model
having dimensions as shown in the list of parts. It is

L, and L, does not excced about
50 mA. If the full mains voltage (less
a small drop due to the chokes) is required for the
last stage, R, can be removed and a short-circuiting
bar put In its place.

It will be seen that separate series feeds.are arranged
B IO

For an anode-bend detector H.T,+3 °
fed from the potentiometer R,, R,, R,

H.T. +3 would be used, but R, would *
be removed. The lead H.T.+4 will
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Hum-proof D.C. Eliminator,—~: -
for each valve, the only exception to this being in the
case of a two-stage high-frequency amplifier where the
screens and anodes can be safely fed from H.T.+1
and H.T. +2. It is, of course, assumed that a receiver
incorporating such an amplifier would be well de-
coupled. The filtering scheme between L, and the re-
ceiver is so generous that separate chokes have not been
found necessary in the leads H.T.+4 and H.T. +3.
Owing to the multiplicity of supply voltages and the
wide range of anode currents taken by valves it is
quite impossible to give any specific values for the
resistanices R, to R,. Should the amateur possess a
milliammeter it is an easy matter to see that the feed
currents at H.T. + 2, H.T. + 3 and H.T. + 4 are the same
as when the valves are supplied from a battery of
known voltage. Failing this, reference should be made
to an article by the author-entitled ‘‘ Dropping Volts,”

Wﬁﬁ'@n@ss
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in The Wireless World of November 28th, 1928.
The resistance values given under Fig. 5 are suitable
for a receiver such as the ‘‘ Megavox-Three,”” but in
this case R; need not be removed for leaky grid
detection.

As to performance, the eliminator was tried with
various Wireless World receivers, and was found
to give an output in which no superimposed ripple
could be heard even with a moving-coil speaker. A
commercial kit set in which very few decoupling devices
were included gave no tr-=ble from hum or motor-
bvating. When the time comes for conversion to A.C.
reference must be. made to an article under the title
" Megavox Eliminator ** which appeared in the issues
dated December 12th and 1gth, 1928.

This eliminator is avatlable for inspection by readers ai the
Editorial Offices: 116-117, Fleet Street, London, E.C.4.

IS TRANSATLANTIC CABLE TELEPHONY POSSIBLE ?
Using the S.G. Valve in an Attenuation=Correcting Amplifier.

ECENT stalements in the Press indicate that there is under

cousideration the project of laying a submarine telephone
cable across the Atlantic.  Such a system would have obvious
advantages in its reliability, secrecy; and immunity from fading
aid jamming, and, if it were economically sound, and as efficient
electrically as commercial land-
line systems, it would not only

Q 200 be a great scientific achieve-
E 16H /\ ment but an enterprise of inter-
national value.

8 100 \ The technical difficulties in-
E volved are considerable, but in
9O 50 view of published information
= i available it wonld appear that
& o=t they have been overcoine. Some
< § E é’ g § & | unusual problems are centred
= & % & | around the terminal apparatus.

FREGUENGY Repeaters or amplifiers for cor-

recting distortion are nsually
inserted at intervals of 70 to 120
miles in Jandline practice in
order to augment the weakened
signals and at the same time to
compensate for the loss of upper frequencies. With this require.
ment in mind it is somewhat bewildering to imagine a distance
approaching 2,000 miles to be covered without any intermediate
repeating apparains. Fantastic notions of supporting electrical
equipment on busys or sinking it to the sea bed are quite in-
practicable. The landline with its repeaters is in many respects
analogous to a bridge with a number of piers at intervals,

Frequency characteristic of the

screen--grid amplifier arranged

to give a resonance below 7,000
cycles.

whilst the Atlantic cable is like a mighty suspension bridge -

supporied ouly at its extremilies and requiring colossal piers.

In a similar manner the cable requires super-amplifiers.
Enormous Amplification of the Upper Frequencies.
Now many rezders have undoubtedly had the experience of

listening to broadcasting relayed over poor landlines which
have absorhed, owing to their high capacity, the upper frequency

currents of the telephonic range. This upper frequency attenua-
tion is much mor: acute with a long submarine cable, and the
problem of reproducing the original signals consists in amplify-
ing the highest frequency of the commercial speech range many
thousand times as much as the lowest frequency, the amplifica-
tion naturally being progressive. This difficult problem Las
been solved by using the principle of a combination of screen-
grid valve and a special transformer having a resonance
frequency bealow 7,000 cycles, the characteristic of the combini-
tion heing shown in the accompanying diagram. Several units
are placed in cascade in the receiving amplifier for the proposed
cable, and the output to the landline is controlled by varying
the voltage applied to the last stages, which give uniform
amplification with frequency.

Data {for an actual receiving amplifier show a measured volt-
age amplification of five million at a frequency of 2,000, which
amplification is 40,000 times as great as the value at the lowest
frequency considered. An interesting comparison is afforded
by the fact that repeaters used on two- and four-wire systems
of landlines have voltage amplifications of 30 and 900 respec-
tively at 2,000 cycles.

Input Correction.

The novei amplifying-correcting principle is also employed in
the transmitter or ontgoing end of the cable. The output from
the subscriber’s microphone, ufter reaching the terminal station
of the cable, passes into the screen grid valve-transformer
stages of the transmitter to boost the upper frequencies beyond
their original value. thence to the transmitting valves, and
finally to the cable. This ¢ shaped ” input to the cable has
specific advantages. The total voltage amplification of the
veceiver and transmitter probably approaches 100 million, which
fignre has never before been realised in submarine cable

-engineering.

This interesting information has been extracted from a patent
specification granted to Dr. N. W. McLachlan and Mr. W. 8.
Smith. We look forward with assurance to the day when trans-
atlantic cable telephony is inaugurated.

The Wireless World

With

In Next Week’s Issue will appear a description of

RECORD  II1L

&C.. Valves and a balenced screen-grid H.F, Amplifier, the set giver the highest stage magnification yet attained. ’
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weather.  Airways and air-
ports are now being provided
in abundance in this country
and abroad, aircraft of ade-
quate strength are more and
more available, every provi-
sion is offered for the comfort
and convenience of the air
traveller, and yet air traffic
can still be halted when low
visibility prevents the pilot
from seeing his landmarks or
lights on the ground. De-
prived of all landmarks and
under intense strain to main-
tain equilibrium, the aviator is
then compelled to abandon
dependence on his scnscs and
to navigate according to the
information conveyed to him
by his instruments. A pilot
can continue flying safcly in fog
by means of devices such as
the altimeter, turn indicator
and compass, but it is only by
the help of radio that he can be
certain to keep on a given
course and find an invisible
aerodrome.

A radio beacon system! is

1 J. H. Dcllinger, Journal Ameri-
can I.E.E,, Feb., 1929.

The Work of the

LTHOUGH services for the transportation of pas-
sengers by air are expanding rapidly, they are at
present far from attaining that reliability which is

so essential in a public service.
to air passenger traffic arises from the hazards of the

The greatest obstacle

THE RADIO BEACON INDICATOR is the topmost

instrument scen in this view of the cockpit. The two

white spots mark the extremities of reeds which vibrate
vertically when the radio beacon is tuned in.

Radio Beacons.

AUGUST 28th, rg9z9.

U.S. airplane with vertical aerial,

in process of erection on the airways of the United
States for the purpose of marking out the airway routes
so that the pilot can, regardless of fog, keep accurately
on his course and receive a definite intimation when
he has reached the landing field.

The radio beacou is a special
kind of transmitter located
near to the landing ground of
an airport.  The ordinary
simple antenna is replaced by
two loop aerials spaced at an
angle to each other and rigidly
fixed in space. The two loops
are excited by a cemmon high-
frequency supply, but the in-
dividual aerial currents are
modulated at a different low
frequency. The current in one
loop is modulated by an audio-
frequency of 65 cycles and the
other 85 cycles per second.
Each of the aerials emits a
directional wireless beam, so
that an acroplane flying along
a line equidistant between the
two beams will receive two
signals of equal intensity, one
from each beam. Should the
aeroplanc deviate from this
line, which rcpresents the
direct route to the landing
ground, it receives a stronger
signal from one beam than
from the other.

An ingenious indicator on
the instrument board of the
aeroplane shows when the

B 12
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Air Navigation by Wireless,—

signals from the two beams are being received with equal
intensity. The low-frequency modulation of the inconi-
ing waves cause two small reeds to vibrate. One reed,
on the pilot’s right, is tuned to 65 cycles per second,
while the other, on his left, is tuned to 85 cycles per
second. The tips of the
recds are painted white
against a dark background,
so that when vibrating each
appears as a vertical white
line. If the two white lines
are of equal length, i.e., the
rceds are vibrating at the
same intensity, the pilot is
on his correct course. If the
one on his right becomes
longer than that on his Jeft
the aeroplane has drifted off
the course to the right, and
vice versa. Thus, if the pilot
deviates from the regular
course, either accidentally or
to avoid a stormy area, the
radio beacon makes this
apparent, and shows the
way back. The great ad-
vantage of the radio beacon
system over other kinds of
homing devices, such as
compasses, is that if the
machine is blown off its
original course by side
winds the destination point
can still be located. The
radio beacon creates an invisible thread along which the
-acroplane travels as unerringly as a train on rails.

The new radio beacon and
operating hut at Mitchell
Field, N.Y.

Arriving at the Aerodrome,

In foggy weather, however, the pilot’s troubles are not’

ended when he has succeeded in keeping his -machine
in the invisible ** permanent way.”” Sooner or later he

will come to the *‘ buffer stops’’ at the end of the.

journey, and his task is then to make a blindfold land-
ing. He must be told, thercfore, of the moment when
he passes over the radio beacon. The indicator is in-
tended to provicde this information. As he flies over the
beacon there is a sudden relaxing of the reeds, due to a
region of zero signal strength Immediately above the
tranusmission tower, and he is able to locate the landing

" . ground to within 100 feet. This arrangement works well

in theory, but in practice it cannot be said that the
problem of landing in fog has been completely solved.
A costly but more reliable method of ‘guiding aero-
planes to their landing ground in fog is employed in' this
country and France and is known as the ‘‘ leader cable ”’
system. A straight side of a buried loop of cable, eval
in shape and measuring possibly as much as 6 x 2 miles,
runs through the aerodrome. Adjacent to this straight

side and encircling the portion of the aerodrome which

is free for landing purposes is a second and smaller
buried loop. The pilot gradually descends in circles,
following the track of the larger loop by means of his
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induction operated equipment. With each revolution he
picks up a signal from the smaller loop, indicating that
he is above his landing place. When sufficiently lew he
is then able to plunge through the fog and make a safe
landing.

The Capacity Altimeter,

This method presupposes the installation on the aero-
plane of a reliable altimeter. In this department, too,
radio principles are applied with considerable success.
The capacity altimeter determines the distance from the
ground by means of two condenser plates on the 'plane.
As the ground is approached the electrical capacity
change affords an indication of height, though, unfor-
tunately, the changes in capacity are too minute to be
obscrved at heights above 1oo feet. Dr. E. F. W. Alex-
anderson, the well-known American research worker, has
recently experimented with an altimeter in which use is
made of the direct reflection of radio waves between aero-
plane and ground.

The whole receiving system as used on the U.S. air-
ways comprises a 10-foot vertical rod aerial, a small
indicator unit on the instrument board weighing one
pound, a receiving set weighing less than 10lb., which
may also be used to pick up radio telephone signals, and
a 10lb. battery.

Besides being sensitive, the receiver is highly selective,

Scttins the ‘* goniometer ' at the Mitchell Field beacon. The
lead-in' conductors are connected to aerials at the four points
of the compass.
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Air Navigation by Wireless.—

with interstage shiclding as well as shielding against in-
terference from the magneto. The vibrating reeds assist,
of course, in securing selectivity. Remote control tuning
is employed, so that the set may be placed in any part
of the machine.

The abandonment of the trailing wire aerial has come
as a welcome relief to airmen. Not only was it a source
of anxiety due to the risk of entanglement with objects
on the ground, but it played strange directional tricks

The aerial beacon indicator dismantled to show the principle
of operation.

at night and at times when high winds prevailed. A
great virtue of the vertical pole aerial is that it is non-
directive.

The radio beacons are designed to operate over the
wavelength band of 925 to 1,050 metres.

While a beacon system can mark out the airway
routes, it can give no help to the flier on an independent

AUGUST 28th, 1929.

course. Two methods of adapting radio to this navi-
gational need are in use.

In the first, radio direction finding stations are main-
tained at various air ports, and each aeroplane carries
both a transmitting and receiving set.  Upon request
by the pilot, two or more of the direction finding
stations determine the direction of travel of wireless waves
from the 'plane. Combining their determinations, they
calculate the aeroplane’s position and send this infortna-
tion by radio to the pilot.

The second method of
helping the independent
flier is the rotating radio
beacon. This is a radio
transmitting station,
located at an air port,
which has a rotating direc-
tive aerial, causing a
beam of wireless waves to
sweep constantly around.
A special signal indicates
when the beam passes
through north. A pilot
listening for this beacon’s
signal with his receiving

set can determine his ' -

Q8 2 g A stop - watch used for
direction by the time which direct reading from the exe
f‘lﬂ])SCS between the north perimental rotating wireless

. o N beacon at Orfordness, Suf-
signal and the instant when folk. The watch is started

from zero when the beacon

gives the ‘': north' signal

and is stopped when signals

are loudest, the beacon ro-

tating at the same speed as
the watch hand.

the beam is heard with
maximum intensity. The
elapsed time is determined
by means of a stop-watch,
which can be calibrated to read direction.

Commercial reliability of air travel would seem to de-
pend entirely on the use of radio. Certainly any
practical scheme for a transoceanic air service would re-
quize directional radio aid, particularly for a system such
as that involving a number of seadromes anchored across
the ocean.

Change of Address.

Pertrix, Ltd., 120, Tottenham Court
Road, London, W.1, annonnce that, owing
to continued expansion of business, more
conumodious premises have been acquired

Watmel Wireless Co., Ltd., Imperial
Works, High Street. Edgware, Middlesex.
—Descriptive  folder  of  the Wutmel

balanced armature loud speaker unit ; also
constructor's blue-print of the 1929 *“Im-

at Britannia House, 233, Shafteshury
Avenue, London, W.C.2, The telephone
number is Temple Bar 7971 (four lines).

0000

Cliftophone and Records, Ltd., “ Radio
Dept.,”” 95, Park Street, Southwark, Lon.
don, S.FE.1, have acquired uew premises
at Woodsltock Load. Shepherd's Bush,
London, W.12. ‘'fLe telephone number is
Riverside 4611.

0000

New Branch Office.

Messrs  Ward and Goldstone, Ltd.,
Frederick lload, Pendleton, Manchester,
have opencd a branch estublishment at
Upton's Yard, 49a, Briggate, Leeds,  The
telephone number is Leeds 26812, and the
telegraphic address Multum, Leeds.

Change of Name.

The Electrun Company, Ltd., 122, Char-
ing (ross Road, London, W.C.2, has
changed its name to: The Six-Sixty
Radio Company, Ltd. The address re-
mains as hitherto.

ooo0o0

Catalogues Received. -

Messrs. Wright and Weaire, Ltd., 740,
High Road, Tottenham, London, N.17.—
[lustrited catalogue of “ Wearite’’ com-
poneuts

cooo
Messrs  Whiteley, Boneham and Co.,
Ltd., Nottingham  Road, Mansfield,

Notts.- - [Hustrated folder dealing with
the Lodestone Moving Coil loud speaker;
also cabinet cone speakers and valve
holders.

perial Three " receiver.
cooo

Messes. Claude Lyons, Ltd., 76, Old
Hall Street, Liverpool.—Descriptive folder
of the ** B.A.T.” L.T. battery climinator
for A.C. mains: also illustrated leaflet
describing the “ B.A.T."" push-pull out-
put “ Gtamo-Radio '’ two-stage amplifier.

0000

Columbia Gramophone Co., Ltd., 102-
108, Clerkenwell Road, TLondon. E.C.1.--
The Colunbia  Review and current
monthly list of new gramophone records.

cooo

Mullard Wireless Service Co., Ltd.,
Mullard House. Chaving Cross Road, Ton-
don, W.C.2.—Illustrated leaflet of Mul-
lard * Pure Music Speaker' tvpe “ H."
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‘ . High=speed Telegraphy, Telephony and Shortewave Equ{meMS;z

HE new Norddeutche Lloyd liner Bremen, which

" has recently established a new transatlantic speed

record, is equipped with the most modern type
of radio apparatus. Its transmitters and receivers em-
body many new and interesting recent developments of
the Telefunken Company.

The transmitter, which is of the oscillator-driven type,
is readily adapted to give continuous wave, interrupted
continuous wave and telephony. Wavelengths of from
500 to 3,000 metres are provided, and the acrial energy
is 3 kW. The circuit arrangement permits of exact
calibration of the master oscillator, and wavelength
changes are effected in less than thirty seconds. Direct

current at 4,000 volts is taken from a rotary machine.
In addition to the main transmitting equipment are three
One of these is a short-wave long-

other transmitters.

distance set using 700 watts. This again includes a cah-
brated drive oscillator and intermediate circuit. Pro-
vision is made for telephony transmission with this short-
wave set, and in order to conform to the requirements
of the Washington Convention, long-distance telephony
transmissions will be transferred from the main trans-
mitter to this equipment after January 1st next. A
medium-wave transmitter is also installed for handling
traffic at short range, and consists of a modulated C.W.
set with a wave range of 580 to 830 metres and an aerial
power of about 200 watts. In addition there is the
emergency cquipment, which is an accumulator-driven
spark set and arranged to be independent of the ship’s
power supply.

Various receiving sets are installed for independently
working on the several wave ranges, while a complete
receiver with loud speaker output is kept

permanently tuned to 600 metres for the
reception of distress signals. Automatic
high-speed keying facilitates the handling
of a large amount of traffic, which is
disposed of through the German station
at Norddeich and the American station
at Marion. A keying spced of 250
words a minute is maintained. A staff
of six operators is required to conduct
the wireless scrvice, while the radio
direction-finding gear which is also in-
stalled is handled by the navigating
staff. Two of the motor-driven lifeboats
are equipped for transmission and re-
ception. Power is derived from a 24-
volt accumulator of 100 ampere-hour
capacity and applied to an alternating
current generator. Reception by both
valve and crystal is provided. Collap-
sible masts support a small two-wire
aerial. Similar radio equipment to that

The Bremen'’s radio cabin.
while several of the receiving sets can be seen.
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The main transmitter control is in the centre

of the Bremen is being installed abnard
the Europa, now under constructic:.
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How Feed=back can be Avoidgd
in Eliminators.

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

HERE are many wireless

existence in which the output valve or valves

are of the high voltage type, requiring anything
from 300 to 500 volts on the plates, whereas the pre-
ceding valves are of the more usual type which opcrate
with plate voltages of 150 or less. In a great many
instances an extra stage employing the push-pull system
with valves of the L.S.5A class has been added to an
existing set for the purpose of driving a moving-coil
type loud speaker.

With such a set the use of a high-tension battery
elimnater is almost essential on account of the pro-
hibitive cost of batteries with sufficiently high voltage
and ampere-hour capacity. Now, it is already well
known that very special precautions have to be taken
when a battery eliminator is used, to prevent feed-back

A ) ©
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rig. 1.—Schematic diagram showing how a neon lamp may be

used for stabilising in a composite set where two widely differing

values of H.T. voltage are required. N.L. is the neon lamp.
should have a value of 2 to 4 mfd.

eftects due to its high internal resistance. These effects,
if not counteracted, usually result in continuous oscil-
lation at a very low frequency. the phenomenon being
commonly referred to as ‘‘ motor boating.””  This
subject has been fully dealt with in previous numbers
of The Wireless World, and methods of prevention have
been explained, so that it will not be necessary to give
more than a brief refereace here. So far, the systein
of anode-feed filter circuits developed by Messrs.
Ferranti has proved the most successful scheme for
the prevention of ‘ motor boating '’ ; the plate circuits
of all but the last stage are fed through series resistances

Wireless
Waorld

receiving sets in,

AUGUST 28th, 1929.

with large by-pass condensers to prevent the current
variations from passing through the eliminator and
its filter circuits. Unless the push-pull arrangement
is employed the loud speaker is connected to the last
valve through the usual choke-capacity filter system.

Some time ago the writer had occasion to use a note
magnifier with three stages of amplification before the
push-pull output stage. The actual valves used, taken
in order, were D.E. 5B, D.E.5, D.E.5A, and two L.S.5A
valves in push-pull, the first and second and the second
and third stages being resistance-coupled. The push-
pull portion was built as a separate portable unit. An
eliminator was constructed to give 500 volts with an out-
put of about 7o milliamps., the usual smoothing circuit
being included. Both H.T. supply and grid bias for the
L.S.5A valves were obtained from the climinator by
including a resistance in the negative II.T. lead as
shown at R, in the schematic diagram of Fig. 1. Under
working conditions the voltage on the plates was 373,
with a negative grid bias of 125, making a total of
500 volts from the climinator. The throe preceding
valves were to be operated with a high-tension voltage
not much in excess of 150, so that it was necessary to
connect a high resistance R, in the main H.T. lead
supplying these stages.

It will be realised at once that to obtain stable opera-
tion of four stages of low-frequency amplification, where
the valves were all supplicd from the same eliminator,
presented no easy problem. The system of separate series
feed resistances and by-pass condenscrs proved to be
inadequate in this somewhat special case. At first it
appeared that the only solution would be to supply
the first two stages independently from a battery, but
such a scheme defeated the objects in view. It was
fully realised that any small change in current through
the high resistance R, would result in a relatively large
change of voltage on the plates of valves 1, 2 and 3,
and that should the filaments of these valves be inad-
vertently switched off before the H.T. supply the full 500
volts would build upacrossthe various by-pass condensers
in this part of the amplificr, with disastrous results,
since it was designed for a working voltage of 150 only.
It was obviously necessary to connect some sort of
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The Neon Lamp as a Stabiliser.—

permanent load in parallel to eliminate this danger
and to reduce the voltage variations due to the changes
in the useful load current.

It was here that the use of ‘a neon lamp-suggested
itself on account of its special properties: A neon lamp
does not behave like an ordinary resistance; a gwen
change in the voltage applied to the lamp results n a
very large change of current compared with the current
Change which occurs in an ordinary resistance for the
same varialion of voltage, the initial current being the
same 'in each case. : :

And 50 a neon lamp with the safety resistance removed
from the cap was connected in parallel with the low-
voltage part of the amplifier.
successful from the outset, and led to further experi-
ments which proved that the inclusion of a neon lamp
in this manner was of great advantage in any receiver
where the eliminator voltage exceeded 150 when oh
load. The writer has found that pscillation and ‘** motor

boating "’ cease entirely even when the anode feed

resistances are omitted. With the four-stage note mag-
nifier referred to above no resistances were required
other than the series resistance R, necessary to drop
the voltage down to the requisite level. Fig. 1 gives
* a schematic diagram of the arrangement used.

D.C. Characteristics of Neon Lamp.

It will be helpful first to discuss the chief charac-
teristics of a neon lamp in order that as simple an
explanation as possible may be given as to why its
inclusion has such a beneficial effect. Later actual

x INITIAL
0 ! ALUE.
9 A
25| @ m : ,/
>‘ —
g
(W
w 20| © NEON 3¢
u LAMP R
w
g 4
15 A
< O
3 ;&T/ —
= 9/1
2 10
P
/ .
5 O
y
oLk :
130 © 140 150 160 170 180 190 200
" voLTs

Fig. 2.—Static characteristic curve of neon lamp. The circuit
arrangement for obtaining the curve is shown.

figures are given showing how pronounced the stabilis-

ing effect really is and at the same time indicating how

the circuit is designed to suit any particular set of

conditions. o

. The neon lamp in its commercial form has a’ steady-
ing or ballasting resistance connected in seéries and
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mounted inside the cap in order to prevent the pos:
sibility of an arc forming between the electrodes when
the lamp is switched on to the mains. For our purpose
it is necessary that this resistance should be removed,
or that a lamp without any ballasting resistance be
purchased from the manufacturers.

‘When the requisite voltage is applied to the electrodes
of a neon lamp the glow is formed over the entire
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Fig. 3.—-Diagram ecnabling the
reiationship between voltage and
current for the neon lamp to be
obtained in the form of an equa-

Fig. 4.—When a resistance R is
connected in series with thé neon
lamp, the voltage V across the
lamp varies only slightly when

tion similar to that for a battery

R is varied over a wide range.
on charge.

surtace of the cathode, or negative electrode, while
the anode does not glow at all unless the voltage is
excessive. It is important to note that the initial
current taken by the lamp when switched on cold is
very much greater than the final steady value to which
the current falls after the gas in the bulb has had time
to warm up. The current attains a steady value after
about four or five minutes, and this may be less than
half the initial value.

If the voltage applied to the lamp is gradually in-

‘creased from zero it is found that no current whatever

tlows and no glow occurs until the voltage reaches a
definite critical value, at which the current suddenly
jumps up from zero to something like 30 milliamps.,
and then gradually drops to about half this value as
the lamp heats up, the applied voltage being maintained
constant at the critical value at which the . current
commenced.

Critical Starting Voltage of Neon Lamip.

For a particular lamp tested the glow was established
when the applied E.M.F. reached 171 volts, and after
about five minutes the current, with this voltage main-
tained, settled down to a steady value of 14.7 milliamps.
The voltage was then increased in steps and the corre-
sponding values of the current noted, the results of
these observations being shown by the graph of Fig. 2.
It will be seen that the graph is a straight line—a
point of considerable importance, as will be seen later.
On reducing the voltage again in stages it was found
that the current did not cease to flow when the critical

* starting voltage of 171 was reached and passed, but

continued to fall according to the same straight-line
law until, at 147 volts, it suddenly ceased and the
lamp went out. Fig. 2 gives the complete cycle of
current changes for variation of voltage from zero up
to 200 and back again to zero. As the lamp
should not be run at voltages above about 200 without
the safety resistance in the cap we see that, once the
glow is established, we have a useful voltage range
from about 150 to 200. If the graph is projected

\
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downwards to meet the voltage “axis, ‘as shown by the
dotted line, the intersection occurs at about 135 volts,
a figure which we shall have to make use of in the

-+ calculations to follow.

""" The fact that the current varies according to a stlalght—
“line law renders the theory and calculations relating
to our particular problem so delightfully simple that we
only need to use Ohm’s law. The first thing we re-
quire- to know is the equation showing the relation
between voltage and current.. If the current in amps.
is- plotted against voltage, as in Fig. 3, and the graph

-~ . produced downwards to meet the voltage axis at A,

. we see at once that the current is exactly proportional te
the amount by which the voltage exceeds the value
OA. Let OA=e volts, and let I be the current when
the voltage applied to the lamp is OB=V, where V
is greater than e.

“ Neon Lamp Equivalent to Floating Battery.

Then I is proportional to AB, and AB=V —¢; that

‘is to say, the current is proportional to the difference

between the applied voltage V and a constant back

E.M.F. of value e, or,

in other words, is'a

I

constant. These are exactly the same conditions which
obtain when a battery is being charged, the charging
current being equal to the difference between the ap-
plied E.MM.F. and the back E.M.F. divided by the
-resistance. Thus we can liken the neon lamp to a
battery on charge and apply the usual methods of

®, 500 N
a
% 400 \
7] \ !
8 300 \\ .
"4
o L
< \
w 200 S~ |
~ O [ ———t—]
<
iy f
_OJ i
> 100 :
M
[+]
6000 10000 15000 20000 25000 30000
. SERIES RESISTANCE (OHMS)
Fig, 5.—Curve showing-how the voltage across the neon lamp

. varies as the serles resistance is increased. The supply voltage
was assumed constant at 500 volts.

calculation. For instance, (V—-e)/I=7, where 7» is
the internal resistance of the equivalent battery, e is
its E.M.F., and V the applied charging voltage.

Refemng to Fig 2 again, we see that for the lamp
under test, e=135, and that when V=160 volts, I=10
milliamps. or 0.01 amp. o .

Therefore r= 160 - 135

N oG =2,500 ohms, and the equa-

2 cient stabilising, but, of course, this depends on the

.would certainly have the same smoothing effect, but

for this lamp becomes

— 135 Ly . o
I— 2500 amps...:..., ...... U |

for voltages greater than 147, = - o
Clearly then the use of the neon lamp in parallél
with a variable load is equivalent to the use of a float-
ing battery whose internal resistance is 2,500 ohms angd
whose E.M.F. is 135 volts, "and it will have the same
smoothing effect as such a battery. At first sight this
resistance might appear to be tog high to allow of effi-

the lamp. For an average case of, say, 10 milliamps
at 150 volts, the load resistance i§ 15,000 ohms—severa
times greater than the equivalent battery resistance of
the neon lamp. It must be remembered that the lamp
itself only takes a small current in spite of its low equiva
lent resistance, on account of the back E.M.F. A
plain resistance of 2,500 ohms in parallel with the load

-relative resistance of the useful load in parallel witT

would take such a large cuyrent that the eliminatox
would be overloaded and the voltage pulled down to &
very low figure.

The Value of the Series Resistance.

First consider a circuit consisting of a variable re-
sistance R in series with the neon lamp, as shown in|
Fig. 4. Let E be the value of a constant voltage suffi-
ciently great to light the Jamp applied to the ends of
the circuit, and let V be the resulting voltage across|
the lamp itself. Then the voltage across R will be
(E-V), and by Ohm'’s law the current is

1= R amps
oF il
1
ior _V-135
But by equation (1) I= 250 amps.
and, therefore, R=2,500 =" ohms (2)
’ » = )5 V— 135 ............ I i

This enables us to determine the series resistance
necessary to give any desired voltage across the lamp
with a given supply voltage E. For instance, with an
eliminator giving 500 volts, if we desired 190 volts across

-the lamp, with the valves representing the useful load

switched off, the neccssary series resistanice would be -
— 190 :
Igo 135
A number of values have been worked out in this
manner for a 500 -volt supply, and the voltage V ob-
tained for various values of R is given by the curve
of Fig. 5. The outstanding feature shown by the curve
is that the voltage across the lamp varies only slightly |
for relatively large changes of resistance above 10,000
ohms. For instance, raising the series resistance from
15,000 to 30,000 ohms lowers the voltage across the
lamp from 186 to 163, a matter of only just over 12
per cent. This indicates that the series resistance need
not be critically adjusted to the value calculated.
(To be concluded.) -

R =2,500 =14,100 ohms.
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Events of the

MAZDA VALVES.

As the result of an arrangement be-
tween the Edison Swan Electrie (o, Ltd.,
the Bnitish Thomson-Houston Co., Ltd.,
and Metro-Vick Supplies. Ltd., the well-
kinown wvalves of these three companies
{KEdiswan, Mazda and (osmos) will . in
futme be marketed entirely by the
Edison-Swan Company, who have taken
over the selling organisation as from
August 12th. and they will all be known
as the '“ Mazda *" valves.

At the same time we understand that
the three individual companies can still
supply some of their last yemr's types if
these valves are specifically required for
replacements in existing sets

Nnonao
WIRELESS SHOW IN ROUMANIA.

T'he fist International Exhibition of
Radio and Electrical Huusehoid Appuratus
will be held in Buncharest from September
Ist to 20th, at which it is expected that
manufactuvers from all  countries in

Europe will be represented.
Nnno0n

THE CURSE OF BABEL.

[t is stated that the one official language
to be used at the World Radio Conference
to be held at The Hague will be French.
This., we understand, has aroused pro-
tests, especially from America, as it is not
easy lo find men who contbine the under-
stuanding of wireless technicalities with a
fluent command of the French language.
It has been suggested that use might he
made of the Filene-Finlay system of trans-
lation, as at the Geneva Conferences.
where delegates are provided with head
telephones, connected with sundry micro-
phores wto which experts translate the
speeches, seutence by sentence as they are
delivered. into the required languages.
The difficulty, however, would still
vemain of finding ready translators with
the necessury technical knowledge of the
intricate problems of wireless transmission
aud recention

o000
BY LAND LINE TO AMERICA.

A rvival to transatlantic wirclers tele-
phony is projected by the American Tele-
graph and Telephone Company, who have
decided to lay a telephone cable between
Frenchport, Co. Mayo. and Newfound-
land, which will eventually link up
London and New York by wired tele-
phony,
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PROGRESS AT BROOXMAN'S PARK.
Testing in the new regivnal station is in
energetic progress. Umnmodulated carrier
waves have for some time been trans-
mitted from its aerials, and by the time
these notes are published it is probable
that wmodulated tests will be broadcast
outside the regular programme honrs,
0o0o0

RESERVE YOUR JUDSMENT.

Listeners who may chance to liear these
preliminary tests should not, however,
Judge the station by themi, as the power
1s often considerably varied, and it is
unlikely that the transmitters will be
called on to work to their full capacity
with an outpnt of 50 kW. to the aerial,
even when employed for the regular
broadcast service.

Evginecers are very conservative, and
like to have a little extra in reserve. It

- may also be found expedient to use rather

more power for the shorter wavelength,
as the aim of the B.B.C. is to get equal
strength  for hoth programmes at the
normal ontward limit of the area to be
served.sand the 261 mietre wavelength may
show signs of attenuation more rapidly

than that of 356 metres.
0000

BELGIAN WIRELESS SALON.
The annual Brussels Radio Salon will
be lield this year in the Palais dn Cin-

aunantaire from October 12th to 21st.

cooo

SHORT-WAVE SETS ON SHIPS.
Owing to the extreme ranges obtain-
able at comparatively low powers with
short-wave sets, they are being installed
on an increasing number of ships. The
Marconi Compauy has recently produced
a short-wave combined telegraph and tele-
phonte transmitter known as Type T.N.7,
with which conimunication has been estab-
lished over distances of more than 6,000

miles.
Qo020

BROAUCAST COPYRIGHT IN FRANCE.

The Litigation Committee of the French
Kdueati.n Department Las decided that
university professors have a legal right to
authors’ royalties when their lectures are

broadcast.
0000

ANOTHER AUTUMN SALON.,
Bordeaux will hold its wireless salon
this vear from October 25th to Novem-
ber 3rd.

E\EF
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in Brief Review.

‘m"l"”'#.'.l lm.ll i

STOLEN GOODS.

Messrs  Whittingham, Smith and Co.,
of Purk Royal, N.W.10, ask us to state
that on the mght of August 15th four
** Portadyne ' Junior Receivers in hide
cases were stolen from their works and
that they would be glad to hear froni any
dealers or athers to whom they may be
offered.  The serial numbers are 2178,
2181, 2185 and 2091.

We understund that the theft of
portable sets is becoming a somewhat
common practice, and that they are
often offered on an alleged  hire-
puuh.mo system to an unsuspectmg lnuyn.
who is asked to pay a deposit which, he
is told, entitles him to retain the receiver
for three wonths, after which time the
first. of ten monthly instalments for the
balance will be collected.  Needless to
say, the seller never calls again for this,
and the purchaser is left with a stolen
receiver on lis hands.

oonn
DUBLIN WIRELESS SHOW.

‘The Radiv Exhibition for the Trish Free
State will be held at the Mansion House,
Dublin, from October 26th to Novem-
ver lst.

0000
SPANISH WIRELESS LICENCES.

The Spanish authorities lm\(- fixed the
licences payable on receiving und trans-
mitting sets at the follm\lng rates :
Crystal receivers one peseta (8d.) quar-
terly; valve sets, 5 pesetus  (Is. 4d.)
quarterly ; and transmitting apparatus,
5 per cent., ad valorem. ‘U'he proceeds
from these taxes will be dev oted to main-
taining the broadcasting services.

[N )

DIFFICULTIES IN NORTHERN
IRE D,

N

Listeners in the arca served by the Bel-
fast station are not entirely euthusiastic
over the change of wavelength, under the
Prague Plan, from 206 metres o 242
metres. Wireless dealers are by no means
plentiful in many of the outlying dis-
tricts, and users of crystal sets sometmles
experience difficulty in pgetting snitable
coils to adapt their receivers to the new
wavelength.

The B.B.C. will probably give demon-
strations in Northern Ireland to prove
that it is really eusy to get Belfast with a
suitably designed u\stdl set and fmnel.llh
to help those listeners who are experi-
encing difficulties,
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A Review of Manufacturers’ Recent

.WATES “STAR” LOUD SPEAKER
UNIT.

‘This cone lond speaker unit is of the
double-acting reed type and embodies two
permanent magnets, four laminated pole-
pieces and four coils, The vibrating
reed, which is disposed centrally between
the four poles, is fixed at one end and
is provided with an adjusting screw for
regulating the position of the reed in the
sap. .
8 }& feature of unusnal interest is the
provision of an estra adjusting screw
which enables the upper magnet system
to be moved away from, or closer to,
the lower magnet. This, in effect, alters
the width of the air gap in which the
armaturs vibrates. 'T'his double adjust-
ment confers the decided advantage
of a small gap when maximum sensi-
tivity is required, and at the same time
assuriug that the reed will be centrally
disposed in the gap. Likewise, when
large inputs are available the gap can be
opened and the position of the reed
altered to meet the new conditions.

Wates ‘“ Duplex ' cone loud speaker unit
with double adjustment.

A practical test was made with the
unit attached to a ‘ floating’ cone
mounted on a three-feet square haffle
board. Sensitivity is good and altlongh
the unit will deliver ample volumme to
fill a room of more than average size
it will not accept a large input without

signs of distiess, A small power valve
will operate this unit at sufficient volume
to mweet most requirements.

The response, as jndged by the ear,
is veasonahly pood over the major por-
tion of the aundible scale. but there 1s a
tendeney to over-emphasise slightly the
middle register.

The sample tested was the * Duplex

oy

o bt

Hammariund short-wave

Model,” which is offered at 36s. A
cheaper type known as the ‘‘Popular
Madel ™ is available also, the price being
22s. 6d. These muts are obtaunable from
the Shaftesbury Radio Co., 184-188,
Shaftesbury Avenue, London, W.C.2.

coon

HAMMARLUND SHORT-WAVE COIL
UNIT. Type S.W.T.3.

Some recent modifications have been
made 0 the Hammarlund short-wave cuil
mnits which should make for improved
efficiency.  The coils are constructed as
hitherto, the turns being wound and
firmmly attached to a specially prepared
former made from material resembling
celluloid,

The main point of interest, however,
is in connection with the plugs on the
interchangeable grid and reaction- coil

i
|

Products.

units. The shanks of -these are square
ir. section hui of the ‘ banana” type.
Contact is made Lletween the edges of
the plugs and the inside of the sockets
and, since these are rclatively sharp, they
tend to cut into the metal, tlicrehy making
a ‘“ciean’ contact. On very short waves
a *“dirty 7 contact can be extremely
tronblesoine and, moreover, will give rise

&,

i

coil unit, type S.W.T.3.

to objectionable noises often quite suffi-
cient to drown weak signals. Likewise,
contact with the aerial coil is, for the
same reason, made via the medium of
two phosphor-bronze semicirenlar springs.
The set illustrated is the type S.\W.T.3
and consists of three interchangeable
units which cover all wavelengths be-
tween 15 and 107 metres when the grid
coils ave tuned by a 0.00014 mfd. variable
condenser.

Hawmarlund apparatus is obtainable
from the Rothermel Corporation, Ltd., 24
and 26, Maddox Street, London, W.I.
The price of the short-wave coil unit is
48s. 6d

oOooco

Lack of space necessitates the holding
over of the publication of the test report
of the B.T.H. gramophone pick-up, to
which reference was made in last week’s
issue.

. B 20
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NEW \1 ’\LDA VALVES.

A Range of Two=volt Valves with Good Mutual Conductances.

ITHIN a {ew days a new
&/ %/ range of ‘* Mazda '’ valves
will be placed on the
market.  The selling organisation
for these will be the Edison, Swan
Electric Co., Ltd., Mazda House,
1, Newman Street, London, W.1.
The specimens dealt with in this
review comprise those designed for
use with a two-volt accumulator,
the range consisting of seven valves
in all; five triodes, a screen-grid
H.F. valve and a pentode.

Type H 210.

This is fitted with a 0.1 amp. fila-
ment, and has been designed for use
as an amplifier or detector, but, since
its rated characteristics are A.C. re-
sistarice 59,000 ohms, amplification
factor 47 and mutual conductance
0.8 mA. per volt, its most useful
function would appear to be that of
an anode bend detector followed by
a resis.ance - capacity  intervalve
coupling. However, it can be used
advantageously as an L.F. amplifier,
using eilther R.C. or choke-capacity
coupling.

20 VIAZDA 1
H 210 VALVE

18— tt—
SNEREEN

FILAMENT
1.8 +4

0'088 AMP AT 2V,

'-" T T T T T

ANODE CURRENT IN MILLIAMPERES

GRID CURRENT IN MICROAMPERES

‘?5 20 -15 1.0 -05
GRID VOLTS

Average values under working conditions;
A.C. resistance, 50,000 ohms; ampli-
fication factor, 45 ; mutual inductance,
0.9 mA/volt.
A specimen was tested, and the
measured characteristics were found
to agree sensibly with the maker’s

B 21

figures. At 100 volts H.T. and zero
grid bias, the A.C. resistance was
found to be 51,300 ohms, the ampli-
fication factor 44.5, and the mutual
conductance o0.87 mA. per volt
Since it will be used normally as
an amplifier, without grid bias other
than that obtained by returning the
grid to the L.T. —, the values under

New MNazda two-volt valves. On the left
is the SG215, a triode occupies the centre
position, and the 230 Pen is on the right.

normal working conditions will not
show any appreciable change. This
condition is made possible by the
fact that grid current does not start
to flow until the grid acquires a posi-
tive potential of approximately plus
0.4 of a volt. When used with the
maximum anode potential—namely,
150 volts—a small negative bias of
between 0.5 and 1.0 volt would be
advisable with the aid of a potentio-
meter if full advantage is to be
taken of the maximum permissible
grid swing without causing grid cur-
rent to flow.

Type HL 210.

In a modern set the two positions
most likely to enable the best to be
obtained from this valve is the de-
tector stage or first L.F. position,
provided two low-frequency ampli-
fiers arc used. It will efficiently per-
form the service of an H.IF. amplifier
where a nentralised stage is em-

ployed. No alteration will be neces-
sary to the H.F. transformer, since
the rated characteristics of the valve
are: A.C. resistance 21,000 ohms,
amplification factor 26, and mutual
conductance 1.25 mA. per volt.

Mcasurements obtained from a
specimen of this type gave the
charucteristics at 100 volts H.T., and
zero grid as being: A.C. resistance
20,500 ohms, amplification factor
25.8, and mutual conductance 1.26
mA. per volt. Grid current starts at
plus 0.5 volt grid bias, so that with
anode voltages greater than 110 a
negative bias of 1.5 volts will be re-
quired when using the valve for am-
plifying purposcs.

In the detector position it will
serve equally satisfactorily as an
anode bend or a leaky grid rectifier.
Resistance-capacity coupling would
be the best medium for linking the
anode bend arrangement to the fol-
lawing wvalve, although a trans-
former with a large primary would
be admissible if the output stage
follows immediately after the de-

o0 Mazba [ [ [T TTT
HL 210 VALVEJ R |
4-5 7 T T Y
i j JaRN
. FILAMEN' T
401 79097 AMR A A

v

35 1

aar
L‘.
N
N
> t

|

GRID CURRENT IN MICROAMPERES

30

25

20

ANODE CURRENT IN MILLIAMPERES

- 1 1| A B L)
-30-25-20 -1'5~10~05 ©

GRID VOLTS J

Average values under working conditions;

A.C. resistance, 21,650 ohms; ampli-

fication factor, 23.6 ; mutual conductance,
1.09 mA volt.

tector. With grid rectification the
use of a transformer is certainly per-
missible,
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Valves we have Tested.—
Type L 210>

This may well be regarded as the
general-purpose valve In the series,
for the reason that, with nominal
characteristics of A.C. resistance
10,000 ohms, amplification factor
15.5, and mutual conductance 1.55
mA. per volt, many diverse applica-
tions can be found for it. In par-
ticnlar, it will probably find great-
est application as a penultimate
valve in an amplifier of two or more
stages used either for radio or gramo-

" phone reproduction, especially the
latter.

The measured characteristics taken
at 100 volts H.T. and zero grid bias
were: A.C. resistance 10,130 ohms,
amplification factor 15.7, and mutual
conductance 1.55 mA. per volt. A
use which should be given more than
a passing thought is that of an anode

1 -
0 MAZDA [ 117
L 210 VALVE { 1 Aanr
o ‘ .
w P11 '41_.)
& elI_|  FILAMENT S i
g 10091 amp AT2VT T'v\e’)jr
< 1A
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i /7S 2
L i 7N &
4 i y LY, 3
g, | //,/ &8 S
& | (/111 =
2, 27T -
8 D OB A, g
g 2 / /’ // 10 E
2 AA L | &
< p Vo4 5 &
fursszsoa 3
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-c? -8 -5 -4 -3 -2 -1 0 10 g
: GRID VOLTS

Average values under working conditions;
A.C. resistance, 11,100 ohms; ampli-
fication factor, 16 ; mutual conductance,

{
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volts for the filament. It will de-
liver sufficient undistorted power to
operate sensitive loud speakers of
the horn or cone variety at ample
volume. for small rooms or where .a
large output is not required.

MAZDA | |
16l P 220 VALVE | |=
e 1 g i 4 /] »
@ ol 11 FiLAMENT i o
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Z P Ve T 1
2634 14+ —{—[5
P’ =i
i '\ I /
-7 -8 =5 =4 -3 -2 -1 0
GRID VOLTS

Average values under working conditions;

A.C. resistance, 5,600 ohms; ampli-

fication factor, 14 ; mutual conductance,
2.5 mA/volt.

Type P 240.

This is the super-power output
valve of the 2-volt class, and ac-
cordingly will find itself occupying
the last position in an amplifier de-
signed for fairly large power work,
such as operating moving-coil loud
speakers, or a number of small cone-
type instruments. Its rated charac-
teristics are: A.C. resistance 1,900
ohms, amplification factor 7.0, and
mutual conductance 3.7 mA. per
volt.

The sample specimen measured at
100 volts H.T. and zeéro grid bias

1.44 mA/volt.
T mazoa TTTTTI/T
bend detector followed by trans- | as}-P2% V‘%V]EI A
. B | 1 Y S
former coupling to an output stgge. §40>1‘_ Fament | 7] Zlé)f—ﬁ
When employed as an amplifier | & [ | |037AMP AT 2v] /| 7(_~
3 . g o
with 120 volts H.T., a negative grid | 5 3s/-{—+ |- 4 / SAA] =
. : 3 e I L LA 1A
bias of 3 volts will be necessary. £ 50l ,“:H‘ i
At 150 volts H.T. a grid bias of |z E
5 ha . 24! NN
~— 4.5 volts will be satisfactory. £ _t _,:J ]
W 200 H4 420 =
Type P 220. g 1 I R
The P 220 is a small power valve |2 15 s
requiring 0.2 amp. of current at 2 é,o AL// ; 1 o &
¢ s 3
CuarAcTERISTICS MEASURED AT 100 Vorrs H.T. 5 A Hs ©
AND ZERO GRI Bias. d WE t a
oL L o0&
-14 ~12 -10 -8 -6 =4 -2 0 2
.C. Re- | Amplifi- Mutual GRID VOLTS
P 220. sistance cation Conduct-
Ohms Factor. ance.
X p - Average values under working conditions;
Maket’s Rating . 3,790 12.9 3.4 mA 'Volt A.C. resistance 2,100 ohms; ampli-
Mcasured Values 4,350 13.5 8..1 mA 'Volt fication factor, 6.9 :'mutual con:ill_ctance,

r

3.3 mA/volt.
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|
gave values sensibly in agrcementi
with these, We found the A.C. re-
sistance to be 1,820 ohms, the am-
plification factor 6.6, and the mutual|
conduciance 3.26 mA. per volt.!

Type 215 SG.

This is undoubtedly the star valve
in the series. It is a screen-grid H.F.
amplifier, and to obtain full value
from
careful design of the H.F. stage and
associated circuit will be necéssary.
A mutual conductance of 1.1 mA.
per volt has been achieved, coupled
with an amplification factor of 300
and an A.C. resistance 270,000 ohms,
according to the maker’s rating.
Measnrements made with a sample
215 SG under the same conditions,
namely, 120 volts H.T., 60 volts
screen-potential, and zero grid bias,
gave the values as: A.C. resistance

246,000 ohms, amplification factor

MAZDA | ]
o | 215 SG. VALVE] I
& 40 TITT. ]
- FILAMENT ! _|
Z ., 015 AMP AT 2V. [ 6B-0
Rk S )
St = =
- 4 T ge-09
Z LI ] ]
= 1-G.B.- 10
z 5T |
w 20 T = B
g A JIES
= L i
2 15 .
315
w
o 1.0
o L
g 1
< o5 -
ST ”
20 40°~'60 B0 100 120 140 160
ANODE VOLTS

Average values under working conditions;

A.C. resistance, 246,000 ohms ; ampli-

fication factor, 293 ; mutual conductance,
1.19 mA/volt.

293, and mutual conductance 1.1g
maA. /volt. :
Since the A.C. resistance is of the
order of that of a well-designed and
efficient tuned circuit at resonance,
set designers may justifiably expect
a big stage gain if adequate attention
to small details in the design of the
stage is followed. According to the
maker’s figures the effective inter-
electrode capacity has been reduced
to about one-third of that obtaining
in the majority of similar tetrodes.
This should make for greater sta-
bility and higher amplification from
a single stage than possible hitherto
with battery-fed filament wvalves.

B 22

the characteristics exhibited -
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Valver we have Tested.—

amplification  factor 84.5, and

‘Type 230 Pen. o " 20

.. MAZDA .
This is a five-electrode power

valve with a high amplification fac-

® [T1T11

ol 230 PENTODE } 1

mutual conductance 1.73 mA. per
volt.  These wvary considerably
with different values of anode

FILAMENT

tor, but, unlike the majority of

0°24 AMP AT 2V

power valves, will not handle a large
input. Ths use of an intermediate

potential, auxiliary grid volts, and
grid bias. C
It is noticed on examination of the

L.F. stage between the detector and
the pentode output valve is not re-
*commended. Its greatest field of
usefulness will be found probably in
portable sets where space is limited
and low H.T. consumption essential.

Maker’s figures are not yet avail-
able regarcing the characteristics of

ANODE CURRENT IN MILLIAMPERES

valve that the ‘‘ earthed '’ grid, or
fifth electrode, is connected inter-
nally to the control-grid, and not to
the filament as usual in valves of
this type. A standard 4-pin base
is fitted with the pins disposed as in
the ordinary triode. The auxiliary
grid is brought out to a small ter-

the valve, but we have measured
these unde: various conditions and

4 -12 -10 -8

GRID VOLTS

SCREEN GRID CURRENT IN MILLIAMPERES

minal on the side of the base.
All valves in this series are heavily

find that with 100 volts on both
dnode and auxiliary grid, and at
zero grid bias, the average values
are: A.C. resistance 49,000 ohms,

anode voltage ;

Average values under working conditions
with auxiliary grid potential lower than
A.C. resistance, 80,000
ohms ; amplification factor, 112 ; mutual
conductance, 1.4 mA volt.

‘* gettered,”’ and we could not find
the slightest trace of softening as
evidenced by the presence of re-
versed grid current.

CORRESPONDENCE.

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

Corresponden:e sho:ld be addres:ed to t:e Editor, * The Wireless World,”* Dorset Houze, Tudcr Street, E.C.4, and must te accompan’ed by the writer's name and address.

EMPIRE BROADCASTING.

Sir,—I am glad to see that some of the complaints concerning
the class of items broadcast by the B.B.C. from 5SW have
been published in your esteemed journal from time to tinie; and
am sure ovetseas readeis will thank you for your interest.

Of course, we overseas readers and listeners realise that we
are free listeners and have no right to complain. Certainly
the ** High «nd Mighty Towers that Be ™ could give us a very
disconcerting reply. However, it is understood that 5SW is
an Empire Station for world-wide transmissions.

The present policy of 58W is very unsatisfactory to the
Ewpire, ancd other listeners. Here in Egypt, as undoubtedly
elsewhere, there are many foreign listeners who would be far
more interested in the British Empire if 58W made its pro-
grammme more interesting and more musical. Does this awful
drama stuff amuse anyone? T think there is qunite enough"
trouble in our daily rounds without adding to it by sitting
down to liston to such things as *“ Ah! after five years of prison
I am «t last froreee!” How many people want pianoforte
lessons per radio? How many are content to listen to lectures?
Let us be gay, cheer us up, amuse us, and we commence the
next day with a brighter outlook and a kindly thought.

It is a great pity that there are no transmissions on Satur-
days and Sundays. They are the best times for busy overseas
listeners.

If T lived at Home I wonld approach the wireless clubs.
Through tham and their politicians the B.B.C. could be con-
trolled by listeners. Another suggestion is that the B.B.C.
have a committee of listeners, formed from delegates of the
wireless clubs, to consult on programmes. Correspondence
can also be a fair census of what is required.

Incidentally, our politicians would be serving our Mother
Country far better if they '‘ washed their linen* at home,
instead of petting on the air and telling foreign listeners what
fools, hungiers and prevaricators are the other political parties
does not improve our prestige. Overseas listeners cannot vote.
Their only interest in Home politics is the result, and we were
not allowed to have the result broadcast to us!

We are cntitled to hear urgent news. For instance, every-
body is interested in His Majesty’s health. Vet whilst all
other countries are broadcasting news, the B.B.C. muddle along.
Other countries are coming on the air with very pov arful S.W..
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transmissions, whilst we still have our ** experimental.”
this mean nothing to the Government and the B.B.C.?
Alexandris, Egypt. ‘* MAHANDIS.”

Does

A NUT CONVENTION.

Sir,—~With referencc to ‘* Mahandis’ ** letter in The Wireless
World of July 3lst regarding hexagonal terminal nuts, we
would advise that we have fitted hexagonal nuts with slot for
screwdriver to the whole range of our components for some
considerable time. We are in entire agreement with
‘ Mahandis ”’ that the multitude of various forms and sizes
of milled-edge terminals are totally unsuvited for radio com-
ponents. The hexagonal nuts permit the use of a fal or box
spanner and also a screwdriver for those cases wlere nuts are
in inaccessible positions, BURNE-JONES AND CO., LTD.

AMATEUR STATUS.

Sir,—T think that all amateur transmitters of this country
will be grateful to you for your championship of their cause,
and I hope it will resnlt in some much-needed improvements,
as did your crusade for Empire broadcasting.

There is one point, however, which should not be over-
looked ; the 20- and 40-metre wavebands are hopelessly over-
crowded, even from the point of view of European stations.
One can but vagnely surmise the conditions at the other side.
of the Atlantic, where there ave 17,000 licensed amateurs in
the United States alone. Since the new regulations came into
force communication with America on 42 metres has been almost
impossible. On 21 metres it is rarely possible to converse with
an American unless he js able to report signals at least R5. Even
an ““R6” or “R7” report is frequently followed by ** Sorry,
interference bad, please repeat.” On the other hand, the 5.
10- and 160-metre bands are almost deserted. I would suggest
therefore that, in the interest of amateur radio as a whole.
the 21- and 42.metre wavebands should be reserved for those
who wish to undertake serious work of an experimental nature.

Most other work which might warrant the granting of a
transmitting permit could be done on the 80- and 160-metre
wavebands, and it is to be hoped that the authorities ivill
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reniove some of the ‘‘red-tape’’ restrictions at present 'im-

posed ; such work, for instance, as Army-amateur co-operation
should receive every encouragement, and there is no really
valid feason why “traffic”” should not be allowed in this
conntry, as in the U.S.A., provided it is kept off the 20- and
40-metre *“ DX 7 bauds. . )

Another amateur activity which could do with some en-
zouragement is the development of waves below 10 metres.
At present these waves have no commercial use, neither have
amaleurs shown overmuch iuterest in them. If such an interest
could be stimulated, iustead of limited by restrictions, it would
not only rednce the congestion on other wavebands, but might
well lead to remarkable develapments. When a use has been
found for these waves it will be time enough to introduce
cestrictions ; in the meantime, I would suggest that all amateurs

be granted the use of 160 and 80 metres and «/l waves below:-

10 metres—the latter free from all restrictionz; but that spectal

justification should be shown for the use of the 20- and 40-

metre bands. L. A. MOXON (G6XN).
Hampstead, N.W.6.

Sir,—Having followed with much interest the correspondence
which has recently appearved in 7he Wireless World with regard
to amateur status might I be permitted to occupy a little of
your valuable space in voicing the opinions of several amateur
transmitters, including myself?

First, the present conditions under which transmitting per-
mits are issned, severe though they be, give cousiderable free-
dom of operating to amateurs. In this connection the R.S.G.B.
should be congratulated on having obtained more or less reason-
able terms from the Post Office.

There is, in fact, little wrong with the R.S.G.B., except
perhaps a certain amount of snobbishness which everyone notices
in a small number of officials of the R.8.G.B. in London. This
evil could be remedied by the retirement of the snobs, who,
though in a minority, make themselves known and heard only
too well. Persons well-versed in the technicalities of radio
should not regard with scorn those less technical.

It is foolish to believe that there is any society in Greal
Britain so representative of amateur interests as the R.8.G.B.,
and all that is needed is a little more cameraderie and indi-
vidual help. ETHERIS.

London.

- Wireless
World
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TELEVISION.
Sir,—By a peculiar coincidence I happened to be locking over
vour back number of July 18, 1928, where the following ndte

“under * Current Topics 7 caught my cye :—

¢ Mr. Samuel Izeunstark, described as ‘ the pioneer of wirelass
wanufacture in America,” prophesied last week that televisipn
sets will be installed in 14,000,000 homes in America within tfle
next twelve months.”

It would be interesting to know how near this optimistic dream
is to its fulfiment in America, now that exactly a year has
elapsed since this statement was uttered.

- One mustn’t outdo Jules Verne.

Paris, RONALD A. BRADFORD.

THE ULTRA-MICROSCOPE.

Sir,—I would like to comment on the reference to the ultra-
microscope on page 135 of the issue of August Tth.

If blue-green light (500uu) just shows the shapes of certajn
particles, then extreme wltra-violet (100uu) will show the shapes
of particles five times smaller in diameter (I believe that 100uu
is about the limit). But that is only a high-frequency amplifi-
cation of five times; it is not ultra-microscopy, for the par-
ticles can still be seen; the ultra-microscope locates the position
of particles that are too small to be seen by any light! Pos-
sibly it is a frequency-changer: I am not sure. Given fluores-
cence, yes.

A lamp filament three yards away may be invisible whe
cold. When glowing, though its position is indicated, it
still invisible! Though it seems a bit thick, yet, like the
stoutness that is beauty in Africa, the thickness 1s in the eye
of the beholder. |

We know that Saturn wears a red flannel belt summer and
winter : he is big enough and near enough to be seen. But weg
do not know whether Sirius wears the regulation collar, for he
cannot be seen; but he emits light by which he is located.

In the ultra-microscope, particles are strongly illuminated
against a dark ground. They glisten. Their shapes are not seen
—they are too small; only blobs of light show where they ave.

Incidentally, two microscopes in cascade do not constituté
an unltra-microscope. M2 is only a low-frequency stage: it
cannot amplify detail that is not already shown by M1, nor
position either.

If there were lumps in the ether, and we spraved them with
short waves . . . W. RAWSTHORNE.

Hadfield, Derbyshire.

,

RECENT RECORDS OF INTEREST.

ERY few wireless sets of to-day are considered complete

unless provision is made for using a gramophone pick up

in conjunction with the amplifier and loud speaker for the
electrical reproduction of gramophone records. It is, therefore,
natural that the user of a wireless set is becoming more and
more interested in the products of the various record manu-
facturers.

Columbia has recently produced some interesting works.
Perhaps one of the most important is the Thanksgiving Record,
reproducing some of the music as rendered by the Choir of
St. George's Chapel, Windsor, on the ocecasion of the Thanks-
giving Service for the recovery of His Majesty the King. This
is not only a very beautiful record, but is also a memento of
an historic occasion. On the veverse of this record (No. 9808,
Columbia 12in.) we have the Coronation Offertorinm—*Q
Hearken Thou unto the Voice of My Calling ”"—beautifully
rendered by the same choir.

Lovevs of opera will welcome the new Columbia 12in. record,
No. 9654, which gives a fine rendering of the beautiful duet
between Pinkerton and Butterfly at the close of the first act
of Puccini’s ever-popular opera; the singevs ave lsobel Baillie
and Francis Russell. The most exacting purist can hardly
object to ¢ Madame Butterfly’’ being sung in English, as the
principal characters represented would natorally speak in our
language. On the reverse side Miss Baillie’'s clear soprano
blends effectively wi 1 Miss Nellie Walkei’s contralto in the
Barcarolle from Offenbach’s Tales of Hoffman.”

Another fine record (Columbia 5466, 10in.) is that of Brahms"
Hungarian Dances, Nos. 5 and 6, as played by the Hallg
Orchestra in the I‘ree Trade Hall, Manchester, and conducted
by Sir Hamilton Harty. )

A most remarkable plano record is Percy Grainger’s rendeving
of ‘ Shepherd’s lley ™ and ‘ Country Gardens,” which arel
recorded on Columbia 10in. No, D. 1664. Those who have not
heird these pieces will be amazed at the variety of (one
which Perty (rainger is able to obtain from the piano, and
the vresult is distinetly invigorating, if music may be so
described.

As a real test for the high-note performance of a pick-up
amplifier and loud speaker we commend to our readers a duet
for two piccolos, entitled “ The Merry Brothers,” by Jean and
Pierre Gennin, Columbia 12in., No. 9821, on the reverse side
of which is recorded * Echoes of the Valley,”” a duet for flute
and echo flute. The former of these picces would, we venture
to think, open the eyes (or rather ears) of many a listenev to
the shortcomings of his equipment so far as high notes are
concerned.

Among the recent fox-trots and other dance music may be
mentioned the following Columbia records :—No. 5484, ‘“ When
my Dreams come True’ and ¢ Reaching for Someone and not
Finding Anyone,” played by Paul Whitemap and his Ovchestra,
and No. 5482, “ Excuse Me, Lady ' and ‘‘ Huggable, Kissable
You,” as played by the B.B.C. Dance Orchestra, conducted
and led by Jack Payne.
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The Service is subject fo the rules of

the Department, which are printed

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

I
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A selection of queries of general

interest is deall with below, in some

cases at grealer length than would be
possible in a leller.

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

8hort-circuiting or Condenser Charging ?
d sparls due to the flow of charging cur-
rent inte the larye hy-puss condensers
is generally produced when the 11.7.
battery is connected to my receirer,
I um quite familior with this effect
and have come to cxpect it; conse-
quently, when 1 recently connected
up my butteries to a set in chich
there huppened to be an accidental
shart-circuit across the I1.1. ter-
minals, I did not teke much notice of
the fact that the spark was rather
more intense than usval. The fact
that the H.T. battery was ruined hus
taught me to be more careful in
future,
telling whether the spurk is normal or

whether it i8 due ta «un excessiie flow,

of current through a partid short-
circuit? S. E. C.
There is a very easy way of determin-
ing th's point; all that is necessary is to
tap the counecting lead lightly on the
terminal and ohserve if the usual spark
takes place.  Then make contact again
and oliserve if another spark is produced.
If it is not, it can be assamed that the
condensers are fully charged up and that
there is no appreciable leakage.
Of course, the valve filament switch
should not be “on’” while this test is

being made.
oA

A Simple Two-circuit Tuner.

You harve given your blessing  (in  the
* Readers’ Problems’’ section) to the
use of the * Flat Dwellers’ A.C.
Three” with an open werial, hut have
stated that when modified in this way
the set will not he hiyhly selcctive,
It seems to wme that its performance
in this respect should be quite satis-
factory if a separately tuned werial
circuit, foosely coupled to the grid
coil, were used. Wil you please sug-
gest the 2implest possible arrangenient

tikely to be effective? C. D. S.
Your proposed scheme of modification
is a good one, and Lhe selectivity afforded
by a properly designed two-circuit tuuer,
even witl optimum aerial coupling, should
be sufficient for average requirements.
Further, thanks to the high amplifica-
tion afforded by the H.F stage, it will be
possible to obtain sensitivity above the
average when aerial coupling is reduced
well below the value giving loudest sig-
nals, and consequetly the set shonld be
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1s there any eosy way of -

found satisfactory in situations where
interference is intense.

A simple but satisfactory form of con-
nection is shown in Fig 1. In this dia-
gram, L aud L, are respectively medium-

| L Py —

1
-

4|||

Fig. 1.—A simple auto-coupled acrial tuner

for the ** Flat Dwellers' A.C. Three.”! A

screen should be interposed between the
aerial coils and the grid inductances.

and long-wave aerial loading coils.  'The
latter is short-circnited when required by
the left-hand blade of the three-pole
switch.,  The middle blade of this switch

RULES.

(1.) Only one question (which m st deal wilh
« stngle specific poin!) can be unswered. 1Ietllers
must be coneisely worded and headed ** Infor-
mation Departnent,””

(2.) Queries must he written on one side of
the paper, and diayroms draion on a separate
sheet. .1 self-addressed stumped envelope must
be enclosed for postal reply.

(3.) Designs sr cirenlt cingrams for complete
receivers cannol he given : under prescnd-day
conditions justice cannot be done (o questions
of this kind in the course of a lctler.

(1) Dractical wiring plais cannot be supplied
or considered,

(3.) Designs for componen:s such as L.F.
chokes, power transformers, efc., cannol bhe
supplicd.

(6.) Queries arising from .he constr .ction or
operation of reccivers must be confine.” to con-
structional sefs described in ' T'he Wireles:
World * or to standard manufac urers’ receirers.

Readers  desiring  information  on  wmalters
beyond the scope o the Information Depart-
wment ure invited to submit suggestions regarding
subjects to be trealedd in future nrticles or
paragraphs.

transfers the loaded aerial connection to a
tapping point near the earthed end of the
appropriate grid coil L, or L,.  The
latter (the long-wave winding) is short-
circuited by the rvight-hand switch blade
when it is in the ““up " position.

You will observe that a series fixed
condenser is inserted in the aerial circuit.
This is optional, but will generally be of
advantage, as it cnables one to cover the
nermal broadeast band with a single aerial
loading coil and a variable tuning con-
denser of 0.0005 mfd

0500
“The Foreign Listeners’ Four.”
Wil you please tell e the nume of the

malers of the special indirertly
heated  8.G.  high-frequency valres
used in ** The [Fareign Listeners’

Four™?

The 8.V.4 valves are manufacturced by
the Mullard Company, which also pro-
duces the type 164.V. triode used as a
detector in this get,

0ooo
An Awkward D.C. Voltage.

I am in the wnfortunate pusition of
having a D.C. supply of 150 volts
only. and am doubtful whether [
shall he able to obtain sufficient volt-
aye for the oulput stage to ensure
good quality at reazonable volume.
If I decide to make up an IH.T.
eliminator, can you give me any
idea as to what voltuye will he lost
in the smoothing ‘devices?

W. 8. R.

Without knowing the anode current
consumption of your ontpnt valve we
cannol, say exactly what voltage will Le
“dropped "' in the smoothing ecirenits;
but if you choose a good choke with a
low D.C. resistance there is little reason
why you should lnse more than some 15
volts. This means some 135 volts will
be available for the set,

0000
A Correction.

In the description of the ** New Kilo-May
Four,” the maximum value of the
volunie control resistance is given ax
200.000 nhms in the tngeription under
Fig. 2, and as 20,000 ohms in the
““ List of Parts.” Which is corvect?

T. C.

A maximum value of 200.000 oluns is
suitable, and consequnently the figure given
in the *‘ List of Parts " is incorrect. This
error is regretted.
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« Test the Grid Leak.
My * New Al Wave Four” has worked
Uowell until recently; it now seems to
became choked, signals failing almost
completely /or an appreciable time
and then coming back to original
volume. Can you tell me what 18
wrang ? W. T. D.
It the *‘choking’ coincides with the
reception of a signal of exceptional
strength (or of a strong atmospheric dis-
charge), your description of the trouble
would lead us to think that it must be
due to a faulty grid leak (in the first L.F.
grid cirenit), and in all probability the re-
placement of this component will put
matters right. If it does not, it must be
assumed that the trouble is not due to
true grid choking, and it will be -necessary
to muke careful stage-by-stage and point-
to-point tests, in order to locate an inter-
mittent partial disconnection.
ococuo
Picture Reception.
I have Dbuilt the [licture Receiver de-
scribed in January, and for some time.,

- it worked perfectly, but lately some ..«
fault seems to have developed whickh .

mal:es the picture blurved. 1 enclose
apecimen pictures, including one .re-
ceired from Derlin.

The trouble you are e‘(penencmg with
your picture receiver is no doubt due to
an incorrect adjustment of friction. Ex-
cessive friction causes a serious retard-
ing ot the clockwork drive giving a vary-

o

e o

Wireless
World
Two A.C. H.F. Stages.

Would it -be possible to use A.C. 1'alres‘

throughout in the ** Kilo-Mag Foury
umaking only the obvious mod.fir ations
and adding the necessary catiiode and

heater connections? S. E. L.
This receiver could lLe operated with
A.C. valves, but some adjustment, par-
ticularly of ‘the H.F. trapsformer ratios.
would be necessary, and unless you have

~had a good deal of experience of multi-

stage H.F. amplifiers, we think you would
be safer in adopting sometlhing on the
lines of the ‘ Foreign Listeners Four,’

which is specially desxgned for mdlrectly

heated valves.
co0oOo

Grid Bias for H.F. Valves.

On page 108 of your issue for July 3lst
tt 1s staled that the sensitivity of an
S.G. high-frequency amplifying valve
can e improved by fitting a
potentioneter so that yrid bias may
be adjusted to the minimuwm value
necessary to prevent the flow of grid
current under the influence of signals.
Can it le taken that a similar re-
finement is ‘of Ulenefit wiere a
neutralised triode is in question?

“The mutual conductance of any valve
will be improved by operating it with
the minimum negative grid voltage re-
quired for the purpose on hand, and it
is a fact that the performance of a

(a) Wavy line produced by an incorrect adjustment of trlcuoi. (b) Picture from
Berlin submitted by querist.

ing speed of starting on release. Insufh.
cient friction gives a poor start when the
catch is withdrawn. Carefully reset the
catch plate and critically readjust the
friction plungers so that there is no change
in the running of the governor with stop-
ping and starting. Look also to the fric-
tion pad of the governor, as well as the
centre mountings of the spindle.

neutralised triode  H.F. amplifier can
often be improved by making provision
for critical control of grid bias. Unless
the voliage applied from the usval dry
cell (or cells) happens to be unusually
wide of the mark, however, it is unlikely
that the addition of this refinement will
yield a readily perceptible increase in
signal strength,

[ VRS——— S

15 s oo Pt
AUGUST 28th, 1929.

Where Reaction Cannot be Used.
Is it possible to apply reaction to the
“Multizle Valce Portable,” and, if
8o, will you pleate tell me how to
proceed‘ H. R. F. |
In the multiple valve used in this res
ceiver no connection is led ont from th
anode of the detector valve element, and
consequently any conventional form of
reaction is.out of the question. In poin{
of fact, it is possible to increase seny
sltl\’lty by passing back to the detector,
¥1ld circuit a certain amount of energy
rom the output valve element anode cir-
cuit (in which a certain amount of H.F.,
energy is flowing), but this course Id
hardly to be recommended. |
coco

Indirectly Heated Cathodes.

As a new reuder of your jowrnal, I can
not understand how indirectly heated
valves derive their low tensivn cur-
vent from the mains, nor can 1 see
in what respect they differ radically
from battery valves. Can yon give
me a few words of explanation, par-.
ticularly with regard to the latterl
point? J. F.

Indirectly heated A.C. valves are fedi
with low-tension current through a step-|
down transformer—generally providingi

about 4 volts—connected to the A.C.

mains. The filament through which A.C.}

current is passed is not the emitter or

cathode in the ordinary sense of the word,
but serves merely to heat another element

(the cathode proper), which is placed in

close proximity to it, and is chemically

coated or otherwise treated so {hat it pro-
vides a copious emjssion of electrons at

a comparatively jow temperature. This

cathode serves the purpose of a filument

in an ordinary valve, but only one con- |
nection from-it is led outfrom the in-
terior of the glass bulb.

cooo

Short Wave Aerial Coupling.

I have made a 2-vulve det.-1.)'. short-
wave set on conzentional lines, the
general design following that of cir-
cuits discuswd in “The Wireless
World.” It worls yuite well, bt 1
find that over the majority u/ the
waveband covered results are dis-
tinctly hetter when the earth connec-
tion 1s completely removed. Does
this indicate that there is a fault?

M. S. D.

When a shori-wave set works best with
the earth disconnect:d, it can generally be
assumed that it dces not include provision
for a sufficiently loose aerial coupling. We
think that attention to this point will put
matters right; although a short-wave set
may work qulte well without an ** earth,”
hand capacity effects are likely to be less
troublesome when this connection is in-
cluded.

If your set includes a sepavate aerial
winding with variable coupling to the grid
coil you sheuld make provision for a
weaker coupling than at present, and, if
necessary, remove some of the aevial
turns; if an aulo-transformer arrangement
is used provision must be made for con-
necting the aerial nearer to the earth
point.
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UNRIVALLED =~

IN LENGTH OF LIFE bDecause ii
does not deteriorate whilst idle.

IN SERVICE because its internal
resistance falls and motor-boating
is eliminated.

IN PRICE because it will give
509,-60"; longer service than a sal-
ammoniac battery of the same price.

IN CHARACTERISTIC S—see
* Wireless World*’ Test Report in
issue of July 10th, 1929—

or write for a copy
of this report and
descriptive litera-
ture, FREE, from

PERTRIX LTD.
BRITANNIA HOUSE,
233, SHAFTESBURY AVE,
LONDON, W.C2.

— NEW?!
PERTR] ~

DRY BaT

AN

are made according to a new

and patented process whereby

corrosive  electrolytes are
eliminated.

{ Nationa

g Sept. 23rd—0ct. 3rd 1929
i StandsNo.213,214 & 215 ;

OLYMPIA

1 Radio Exhibition |

Adet. S. G. Brown, Ltd.,, Westem Ave., N. Acton, London, W.3.
Mention of ** The Wireless World,"" when wnling lo adverlisers, will ensure prompl attention.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in thess |
columas is :

12 worde or less, 1'- and 1d. for every !
additional word. i

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

SERIES DISCOUN{'S are allowed to Trade Advertisers
as follows on orders for consecutive insertions. provided a
contract is placed in advance, and in the absence of fresh
instructions the entire ‘‘copy *’ is repeated from the
previous issue : 13 consecutive insertions 5% ; 28 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columng are accepted up
to FIRST POST ou THURSDAY MORNIN(: (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,” Dorset House, Tudor Street, London, E.C.4. or
on WEDNESDAY MORNING at the Brarch Offices
19, Hertford Street, Coventry ;
Navigation Sireet, Birmingham ; 260, Deanszate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
issue will antomatically be inserted in the following issue
unless accompanied by instructions to the cortrary. All

Postal Orders and Chegues sent in payment for adver-
tisements should be made - - & Co. payable to ILIFFE
& SONS Ltd,, and crossed _ ~— Notes being

untraceable if lost in trausit stoild unot b3 sent am
remittances.

Guildhall Buildings, |

All letters relating to advertisements should guote the

number which is printed at the end of each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers’

errors, although every care is taken to avoid mistakes,
NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at * The Wircless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration aud to cover pestage on replics must be added
to the adverlisement charge, which must include the
words Box ooo, ¢fo “ The Wireless World." Only the
number will appear in the advertisement. All replies
should be addressed No. oon, ¢fo * The Wireless World,”
PDorset House, Tudor Street, London, E.C.y.  Reuders who
reply to Box No. adveriisements are warned ageinst sending
remillance through the post excepl in registered snvelopes ;
tn all such cases the wse of the Deposit System is recemmended,
and the envelope should be clearly murked ** Deposit
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
Wircless World,” both partics 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 rcturned 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,
hut in the event of no sale, and subject to there being no
different arrangement between buyer and seller, cach pays
carriage oue way. The seller takes the risk cf loss or
damaye in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/-is charged ; on
transactions over £10 and under {50, the fee is 2/6; over
£50, s/-. All deposit matters a¥e dealt with at Dorsct
House, Tudor Strect, London, E.C.4, and cheques and
1aoney orders should be made payable to Iliffe & Sons
Limited.

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

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

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

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

SPECIAL NOTE.

Readers who reply to advertisements and receive no
answer to their enquiries are requested to regard the
silence as an indication that the goods advertised have
elready been disposed of. Advertisers often receive so
n*avy enguiries that it is quite impossible to reply to
eaci: one by post.

Mention of * The Wireless World,”"

|
advertisements in this section must be strictly prepaid. ‘
{

PRODL

2, Athelstane Me

WAVE TRAP

for the n: & Regional Schema

A highly efficient instrument. 10,6 saci
B. & J. WIRELESS CO.,

ws, N.4

RECEIVERS FOR SALE,
Doctors. -Read advertisemeot under Miscelianeous.
10264
3-VALVE

e perfect; £4.—V, Taylor, 57, Studley Rd., Stock-
well, Lomdon. 10273
> makers, in perfect condition; £25.—Bridger, 151,
High St Slough. (5742

TIYHI Mains Pioneers. who

liospitals with muins reta

in 1825, equipyed the

SCO'I'I‘ SESSIONS and Co., Grea! Britain‘s Radio
All-wave Receiver. latest type, powerful,

| - >

[SLPI-‘RIIET‘ Gecophione Portable, just returned from

RL‘AIJ aad MORRIS, Ltd.,

S'l‘ILL Bupreme in all Mains Work.

l OW Tension A.O. Eiiminators Permanently Replac-
ing RBuatteries: now only £5/15.
H¥ Original }Cl?ctlolytic Condensers, as  used
n

in
above 2,000 .i vnly 13/, including postage.

EMBOSSED

v

telephone

by set screws.

Bakelite top

 A.F. BULGIN&Co

——

. TELEPHONE PLUG.
T BULGHL.
LL fit all standar
jacks
Cord tags firmly gripped
Only pro-

jects & inch trom panel.
Handsomely engraved

d

—8-10-11, Cursitor Street —-
Chaucery Lanc, London. E.C.4

|MO\'I.\‘(.‘ Coil Bpeukers.
‘ALL Mains I’ower Units.

EAD and MORRIS, Ltd., 31, Eastcastle St (faci
back ot Warings), Oxford St., W. 5 ([!;_;zlg

| ELs’l‘RF.]-Z.Six_ in mahogany pelestal cabina!, com.

plele with valves (2 spare), g-volt 80-amp  acen-
mulator, Philips  ML.T. eliminator {A.C), with G.B.,
Idiswan trickle charger, Marconi moving coil, gramo-
phone L.8. unit, and mahogany pedestal gramophone

wilh. 2 sound reproducers; the lot £30, or would
[ consider sale separately.—S. MeDonald, Branscoombe,
Brook Gardens, Kingston Hill, Surrcy. {5776

EW Sects to be Cleared at Saerifice.--32 guineas

sSymphony Radie gramoephone, £35; 3| guinens
Chakaplions combined gramophone and portahle five,
£24; £3/12/6 Philips 220 D.C. eliminator, £271716;
£23/10 Pye nportable. £15; 15 gnineas Tru shonic
porable, 11 puincas: 16 guineas Paml w2 pertable
five, £12; Mullard Master Three. wilth large hern
Amplion and valves, £8/10; Cossor Melady Maker,
with valves, £5: Mullard 8 G.D., with large cabinet
coutaimng speaker, batteries and valves, £11 Write
for requirements of components Lalte,ies. ete., at

“THERE IS A WHALE OF DIFFEREN

APPLEBY'S |

THE ORIGINATORS OF

RADIO

PART EXCHANGE

For Particulars see Mis

cus Advert:

bargain prices.~Bcx 2540, c¢/o The Wircless Wurld
5771
GE(N)I']IONE Dortable, £17/10; I'ye portable,
£12/10: Langham, £11; HBurndept Jtho grund,
S-valve, £15: Burnlept 7-valve superhet, 192526, £1 :
ditto, 1926-27 model, £16; Mareoni V2 and amplifier,

£7/10; Buorndept 4-valve, £8°10; also Burndept 1 urean
eabinet (with partly built set), £12.—James Sconl.oggg

Phone’
Paddinrton
4828 (3 Linet ).

"

Co., TRudio Engineers, Dunfermline.
JRELKSS iz a Fascinating Subject, hut makes

/

CHAPEL ST, LONDON, N.W.1
OPEN TILL 7 P.M. SAT.1 P.M,

heavy demands upon the purses of its devotees.
For one who is dctermiined to keep abreast of the
times, there are always new components to be bought,
and sets and loud-speakers to be superseded,

£3 -3

COILS 7s. 6d. cach.

-0

" LAW

NEW KILOMAG 1V
COPPER SCREENING BOX

COMPLETE WITH POLISHED OAK
OR MAHOGANY PLINTH

T the Same Time, the would-bc buyer 15 often
deterred from buying because he knows that
there will he still one more piece of apparatns left on
) his hands, to add 1o those already in the junk box.
‘VE Have Opportanities of Disposing of Semi Obso-
lete Apparatus to those who are not fortunate
'-mough to Le able Lo afford the latest type, and will
take such apparatus or components, providing they
lare in saleable condition, in part cxchange for amy
new seb, loud-speaker, or componcnt required.
LL We Ask is that You should Send Along a List
of Your Old Apparatus, together with your new
requirements, or, better still, send the apparatus to
us to inspect, when we will make you a ifair offer.
IF You Approve of this You can Send your Remit-
tance jor the Balanee, and we will forward the
apparatus required; if you have sent your old appara-
tos and yon do not approve of our offer, we will
return, cavriage paid,

TO SPECIAL

ANY SCREEN MADE

GRDER.

LOCK-ATKINSON WIRELESS,

95, Great Titchfleld Street, W.1.
Tolephone : Pitsros |23,

THE Principal of this Iirm, who has heen a pro.
fessional wireless engineer since 1910, and has
been manager for the Sterling Telephone Co., radio
cxpert to the General Electric Co., and Chairman of
the Technical Committee of tiic National Association
of Radio Manufacturers. will willingly givo advice to
those who are desirons of puvchasing apparatus; we
are entirely unbiased awd will recommend the best
apparatus for your particnlar purpose; you save meney
by having genuine expert advice.

ON"f Forget We Will Take Your Old Receiver
or Components in Iart Exchange.

~

~—
[~

v the Best in'Radio -

E Will Also Bunild Any Scts to Specification
(Marcuni royaltics payable), and install anywhere
in the British Isles; sets modernised; send lor esti-

M A gy = mate.—Scienlific Devclopment Co., 51, Fishergate,
SNSRI B A Proston,  Tel.: 1360, T 226
A ] /.w : (G ECOPHONE Portable, purchased_April, ILT. ot

yretiieerdil BiD} tery just replaced; £18 cash.—Hector, 121, Nor.
THE BE/T IN THE WE/T) ton Way, Lelchworth, Iferts. {5398
19 LISIE STRLET, LEICESTER SQUARE, LONDONAV.C.2

ekplere “"""*"}(»'E'ﬁ"WT‘ul_f"'vv 2: vahemt Lo LEARANCE cf Surplus Stock.-Sets, portables,
WRITF FOR OUR CAVALUCU | componeuls, accessories, loud speakers; genuine
POSTAGL 6 TRLE 10 CA. L&Y ; bargain  list post {rce.—Coxon's, 240, County Rd.,
Walton, Liverpool. 5897

when writing 1o adiertisers, will ensure prompt atlention. B28

|
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ADVERTISEMENTS. 11

Receivers for Sale.—Contd. |

ALVE Amplitier {inclusive 20;- traneformer), 12/6;
another. 10/-; 2.vulve amplifier, 16/9.—Gillexpie,
78, Wemyss 8t., Glasgow.
Sl.\Hl()Nl)s BBRUS.—Reccivers constructed (n your
own or ary published desugn; also repairs, re

constructions, and  modern ions at  moderate
charges; best materials and workmanship guarantewd;
numerons  testimonials; quotations free-—Address.
Shireland Rd., Swethwick. {5882

ARCONI Receiver, 4-valve, complete with Celestion
spenker; eost £80, will tuke £25, or best ofter. - ¢

97, Cluemdon 1Lid., Putney. [5958]
KCOI'HONE 6-valve Stabilised Set, in mahogany, !
gramophone jack, UOsram  valves, cost &£56, sell

for £30; Gecopaone 7-valve supersonju heterodyne port-
able, inmmense range, perfeet condition, cost £38, sell
for £17.-BMZNLM, Ionden, W.C.1. (59563
F. W, SMURTIIWALTLE, ADMLILR.E, Specialist i
the Mighest Grade Wireless Apparutus,~Why 1
& wuss production artidde when you can have a epecial
instrument made in my works to meet your exuct
requirenents?  Buring from tle actual manufacturer
you xct infinitely lietter valne.
LONtG:i Litt of Receivers docs not convey moeh,
and  probably  would not inclndo the exuet in-
strumment you are looking for, therefore X give u few
sperinten sets only, and nsk you to let me know your
necds; my unlinsed advics is at your eervice.
CREENED UGrid Five.—A receiver to be moud or,
simee there is nothing to compare with it at even
uonblo the pri: hilt to au ideal, ubsolutely fire-
spertive of corl, with the finest conrponents uobtaine
anle; compri 2 S.G. LI stages covenng long and
siore waves without coil changing, cotnpletely serecied
in beautifully made aluminiam  screening  hox, anode
rectitier, avd an L.F. ampliier specvially designed to
give the best possinle quality on an M.C. speaker,
ek tor pick-up, and volume control titted, gives enor-
mouns 1unge and selectivity without detrilnent to quality;
prices  fiem £25. i . |
S(.’BI'}ENEI) Grid Four, A.C. model.—A similar get
to the abcve, but with one 1.1 stuge cniy, gives
immense H.1. amplitication as the Cosmos AC!S yalve
with an amplification factor of 1,200 is used, the finest
all wnins set on the murket; prices, cowmplete with
vitlves, from £20. )
LI, A.C. Judio-gramophones.—1  huve de.izned a
numbicr 07 uniyne combined instroments, and :_lll
interested in high grade reprodaction are c-»rdml!y in- |
vited to cull end hLear them; cach instrument i in-
dividnally wade, tested, and gnaranteed; cebinet work |
to yoir own choijce
I Lo Not Take
are actically

Old Sets in Part Exchange.~They
unsuleable, and to do eo simply
menns that new  work ust e charged ot o higher
tignie to cover the I all wmy wew instruments are
woll at the lowest possibte ensh prices, ¢ousistent with
first cluss work and materials,
KEPAIRS and Reconstruction:.—I am always pleased
toe quote for work of kind, and guurantee
swlistaction; many old type receivers cun be brought
rient up to dave at a melderate eost, .
Dl‘n MICHAKY Sercened  Dimie Thvee.—Factory-made
instrament, absolutely nuscratebed, complete witl
set of relected valves; £11/10 )
W, SMURTHWAITK, AMLR.)., 15a, Onslow
(iardens, ‘Vallington, Surrey. Works: 24, Relmont
Rd. ’I'hone: ‘Wallington 1982, New skowroom : 104b,
South 1nd, Croydon. (5950
B, EWFLEX, less valves, £4; also Titan, ditto, £2,10.
-~Youug, 119, Peckham L'ark Rd.. S.E. (5934
L "LLARD S.G.P. Three, full kit with walves, as
brand nevs: cost £9:15, bargain £6.—69, Gorringe
Park .Av., Miteham, (5921
NA'NO.\’.\L Tortable, S5-valve, little used, complete:
£9, u genuine burgnin.—Box 2814, ¢'o The EE;)Z&

less World.

BATTERIES.
ENTODY ['sers, write for details of new size self-
charging battery; 7d. per volt; illustrated cata.
logue giving data post free.—~U. Taylor, 57, Studley
Ri.. Stockwell. Yondon, (0273

‘MET IL'T. Replacewents.—Sacs (capped or un-
capped), bighest grade, No. 1, 10d. per doz.;
No. 2, 1/9 per doz.—See below.
INCS.-Best. quality (wired), No. 1, 8d. per doz..
4 No. 2, 91. per doz.; orders valucd 5/. carriage
paid, otherwise Gd. for pestage.—British Battery Co.,
Clarendon Rd., Watlord, erts. 0258
PO, Batteries.—Purts per dozen, jars, No. 1,
2 x 1V square, 1/3; No. 2, 1/6; zincs, No. 1,
10d.; No. 2, 1ld.; sacs, No. 1, 1/2 dezen; No. 2,
1,9; terminals, 8d., 10d.; dozen cells (18 volls), com-
plete with lands and electrolyte, No. 1, 4/1; No, 2,
5/.; post 9d.; high efficiency, long life, self charging,
upkeep small; send 6d. for sawple unit; illustrated
booklet free, cartinge free orders 10/-; writle for frec
list wireless bargaing; Lrade supplied.—W, 'l‘uylor[. 57.'
0039

Studley Rd., Mtockwell, london.
.D.E.S. Accumulator Hire and Maintenance Service
(5 mile radius).—98, Cherry Orchard Rd., Crcy-]
(4062
R Accumulator  Charging.—We gnnmnhw‘
x0 chareing and maintenunee by expert pers
The prices are very economical and iuclude
trouble-fres collection and delivery; also hire and part
hire -ervice ot Oldham bntteries: officiu]l Oldham rer-
vice station.—Aneloy Radio (associated with Aneloy
Produets), 36 Hindmans 1id.,, Faxt Dulwich, S.E.22
Tel.: New (ross 4074, (5926

B29

Lo
//// 7

g 2%
7
7%,

7 possible only by reason of the greatly
%improved production facilities, madse |
7 availible in the new and extensive

Celestion factory.
Obtainable from any high-class
Radio Dealer. .
Write for frec Booklet lo-—

CELESTION LTD., Dept. C,
KINGSTON-ON-THAMES.

A\

A

M T ass

A

' CHARGERS AND ELIMINATORS.

ANTALUM Electrode Strips for ILT. Rectifiers,-
suitable for A.C. mains eliminators; 2d. each. or

set of 8, 1/.—=1.7, Dulton SL. West Norwood, S.F 27,
(0308

FIYANTALUM and Lionium for A.C. Reclifiers; make
| up your own inexpensive chargers: ULlue prints
lor ILT. and LT, 1/- each: Lionium electrodes fittwd
i\\'llh terminals 2.3 awmps,, and 5-8 amps.—Blackwell's
Metallurgical Works, Ltd., Liverpool. {4593
’ TRA.\'SFORHERS and Chokes for Battery Elimina.
lors, and for all wireless purposes, receiving or
iStitling;  enquiries invited.—Chester Bros., 244,
Dalston Laue, lLondon, F.8. (4923

‘ ‘70R’I‘l~IXION Transformers. chokes, etc., wound tu
i
|
|
|

any specilication; write or ‘phone for quotuticu;
best quality components only.—Vortexion, 72, Merton
Rd., Wimbledon, 8.W.19. Tel.: Winibledou 2814,
(0319
TI]I.I(PRO.\"S Cafety High 7Tension Batlery Ehm-
nators,
HIL.IPSON'S
Results,
TILIPSON'S Safety Eliminators are Guaranteed [ar
12 Months.
JIIILIISON'S Safety
Days' Approval.
DHILIPSON'S Safely Elimninators are Housed in Art
Luumcllgd Metal Boxes, filted with 12°t. of flex
and a Bakelite Dplug, and are coustructed lrom the
very best material throughout.
DITILIPSON'S Safety Eliminators are the Cheapest
to  lnstall, and the cheapest to run; prices:
Maodel ACL5, £4/17/6: A.C7, £3/17/6; complete
“'q'“' iull wave reatifiers; model D C.4, 37/6; D.C.5,
45/-,
HILIPSON'S Safely Eliminators are Described and
Ilustrated in our Booklet * Raclio Power.” Have
yeu had your copy *—Write to-day o
DIILIPSON and Co. Itd., Radio Mugineers, Astley
Bridge, Roalton. ‘Phone: 2038. 'Grams: Safely
Bolton. Fsi. over 50 years (0314

JL’ST Out !—The new improved model Unifex ILT.
A.C. eliminator kit; 30/-; giving full output ot
120 volts, 15 milliamps, free from hum resnits,

HFE New Kit inclwmles Shichled Maios 'Fransformer
with termiiuvals, heavy choke, 3 Hydra type con-
denser, tested 500 volts, D.(2. Locwe vacuum resislance
and «clip, valve holder, panel ready drilled, and 3 sockets
fitted, all the components monnted on a pohshed base
board, and neatly bLoxed, with full instructions and
picture diagram, ready for assembling in a few minutes;
sent anywlhiere in the British Islex, per parcel post,
c.odd., 30/., on the receipt of a postcard slating mins
vollage, and cycle.

| MULLARD D.U.10 Valve, recommended, 15/- cxtra
1 L (please stale when ordering if valve to be sent);
every part guaranteed; satisfaction or money refunded.

IIE New Model is the Finest Value in Englund;
thonsands now in use: hundreds of testimonials,
ULL Particulars and Diagram Free; dealers write
for  terms.—Liverpool Radio Supplies, linifex
Works, 64, Myrile St., Liverpool, (5853

USTIN Mains Transfiormers and Chokes are De-
seribed in One ‘Pestimonial as " a first class job

at a very moderate price” any oulput supplied, for
any purpoese, guaranteed; JForeign Listencrs' Tour,
28/-; Flat Dwellers' ALC.3, 24/-; low resistance chokes
to 10071, from 12/6; send your enquirics now.—Austin
Mills, St. Alban’s Ave, 1lealon Chapel, SlwkpurLSBQG
[ ADIQO EXCIHANGIY {—Burndept 25 milliamp H.T.
eliminator, 20Q volt A.C.; £5/5.—80, Treville 8t.,
Tlymonth, 15929

ISJ\VAGE'S Tranzfarmer l.aminations and Bakelile
Bobbing, 2 new sizes available; intending home
constructors should write for list.
SA\’.\GI~:'S for Complete Mains Transformers and
Power Chokes.
N AVAGE'S Mains Transformer for Foreign Listeners’
N Four, 30/-: smoothing clioke, 15/-; 1,000 volts

Safety Eliminators Give Consistent

Eluninators are Sold on 7

7 MODEL OLD PRILE NEW PRWCE 77| DL cest ‘:'(.Jlldvn.scrs"2—mhl.. 3/-; 4-mfd., 5/3‘. )

Z%}g o B0 0 e B % | SN SR Ve gen ST
%cﬁm E310 0 oo S11 0 0 7 | SRS o et R power Trom the
% Gz oo £24_ U U Y L L l)“.:\'f'./}(}l'é. 146, Bishapsgate, London E.C.2. 'Phone;
% These substantial reductions are made Bishopsgate 6998. [5878

CABINETS.

ABINETS.——First class goods at competitive prices;
send for lists.—Gilbert Cabinet Maker, 8windon.

[9833
{ RTCRAFT Radio Cabinets are Britain's Best
Vaulue. (0313

AY'S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original creative de-
| signs at prices 50% lower than elsewhere; quotations
for specials by return; delivery at short notice guar-
anteed; moving coil, portable, baffle, vigwetle, radio-

gramo, electric  pick-ups, televizion, et illustrated
lists free.~—11. Kay, Wireless Cabinet anufaciurer,
Mount I’leasant Rd., London, N.17. ‘Phone: Wal.
thamstow 1626. . [5362
I RTCRAFT Radio Cubinets are Britain's Rest

Value, (0311

Advertisements for ** The Wireless World ** are only accepted {rom firins we believe to be thoroughly x.iable.
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Coils, Transformers, Etc.—Contd.

Sl.\L\lONDS BRODS.—Berclit  coils, new Kilo Mag
» Four, 50/- sct; Foreign Listener’s Four, s:t of
3 low wave, 30/.; sct of 3 long wave, 37/-; modu.
lated wavemecter, pair coils, 22/-; screened gnd
|nrginnul coils, as specified, 43/. pair; Mullard SGP
dnal range coils, 30/- pair, approved by Mullirds;
{Berelit  standard  coils  for New All.wave Iour,
‘Standard  Four, A.C. Three, Regional, Evervman
Four, 77/9 set of 4, with bases: Berelif stapdard
eoils for the Lodestone series (specified * Wireless
Magazine "), 76/6 set of four, with bases; New
Empire, set of thrve coils and base, 21/.; Titun unit,

Y y FOR: ; &=

< ; - PG/ s " Wircless ‘orld *  and . il R
X HOME CON STRUCTION' l;cglul’n{ul;i)rodltf-gél:;z‘l;ys‘_‘l?:: 0;'i;iB,Ill'ﬂl ss‘]r:s:'.ualhlsfg; s{{sdltr;
, . 3 ] ree s = ro8., (] .

’1-|_I'_‘l EEN Cll?lk‘;l;l: RBACI?L¥ Smethwick, Bhione Smethwick 751 for  quick X
s s E L Lervice.
B 3 . PULSFORD.—oils, transiormers; KEuropa Port.
~LOUD SPEAKER KIT, Wb

able, 21/. pair; Multiple Valve Portable, 21/6;

M.G. Regional, 3776 pair; Flat Dwellers’ A.C.3, 16/6;

s l(il)o~.\la\g YFour, 60,. set; 600 ohms resistances, 1/6
vacehn,

- PULSFORD.—Forcign Listeners’ Four, complete
set of coils, 62/-; bascs, 1/6 each.

S PULSFORD.—New Kilo.Mag Four roils; 587- set.
~8, Pulsford, 135, llockley Rll, Bh‘minghflsngl.a5

Cabinets.—Contd. |
|
DIGBY'S Cabinets.—Table modele in solid oak and
mahogany; from 11/6 to 71/-.
I)I(HlY'.S Cabinets, fitted with Radion or Resiston
chonite if required
I IGBY'S Cabinets.--Pedcestal model, with separate
batiery compartment; from 56/- to £12.
DIGBY’S Cabinets Made to Customers’ own Designs.

IGBY'S CQabinels.—Write for new l6-page ari
calalogue.—F, Digby, 8, The Oval, Hackney Rd.,
E.2. 'P’hone: Bishopsgate 6458, foizs

RTCRAKT Radio Cabincts; Britain's best vatue;
lowest prices consistent with highest qoality;
illustrated list free from actnal manufacturers.—Art
¢raft Co., 156, Cherry Orchard Rd., Croydou. ‘Phone:
Croydon 1981. {0040

YHE lollowing are the Finest Bargains Fver (Offered,

all of which are gennine Jurndept manutacture,
awl you know DLurdept guality; unless otherwise
stated these cabinets are cither slfightly soiled or
scratched, and every ome is worth ut least £3, but
note onr clemance prices,

URNDEDPT Portuble Cabinets (snitcase type), inside

meisnrensents  14l44in. x 14%in. x41%in.,  with  lid
14 in. X 141450, x 344in., eoxactly as used in the Ilurn-
dept £25/12:°8 portable; our price 16/6 cach, or in
pertect condition as new, 25/-; curringe 1/3 exrra.
YENUINE Rrand New l3urndept Loud-speakars, to

fit lid of ubove, everything complete, ready to fit
in lid; 32/6

URNNDEI'T Mahogany Jortable Cabinets, measure-

ments us above, 25/-; or in perfect condition, es
Lew, 35/.

DYNAMOS, ETC.
h.p. Rall Bearinz Moter, 200v. D.C., will run on
A.C.;: 15/-; or exchange pick-up and arm.—I:aac,
58, ¥ambledon Av., Bierley, Bradtord. (5914

M’L Natary Transformer, new and gnaranteed by
| wakers, 12-250 volts, 40m.a., £5/10: 2 6 volt

BUIL\‘“EPT TEthodrne, take 23in.Xx10in. panel, with Constructed in half an hour with a screw- 50 amp. accumulators, as new, £2 cach; Ferranti mov-

ruised punel double doors, solid mahogany, end driver. Size 20" x 20”. Has a double linen ing coil voltweter, 8in. dial, 50-100 voits, brand hew,

a lovely piece of furniture, 35/-; ditto, without front diaphragm and adjustable damping £1; portable eet caso, with cone speaker, £1; twin

doars, 257 attachment. Will take any popnlar Conz petrol engine air cooled, @l:h.p., less magneto, -%53;
URNDEPT Screened Four Mahogany Cabinets, Movement, **G.E.C.," *‘Blue Spot,™ l s, Goving, Kiussex. =

P take 16in.x10in. panel and 16in. x10in. haschouird, “I'riotron,” “ Hegra." © Brown." etc. ORTLEY Gencrator. type C.F./248 ILT. 2,250

with raised punel Linged lid, condition us new; 25/-; Complete 'Kit includes Dope, Brush | volts 125 m.a., L.T. 13.5 volts 10 amps., belt

cartiage extra.

coupled to Century »,h.p, 220-volt single pbase A.C.
URNDEPT Battery Eliminator Quk Cabinets, inside

Instruction: i ides.
B D Na RO e e talyS LS motor, complete with starter, generator can also be 1un

meisurements  14in, x8%in.x7%in.  deep, with 21/=. Postage 9d. as rolary transformer. perfect order, as ncw. every con-
hinged_lid; 6/-; carriage 1/3 extra; sutisfaction puuran- For best results use a tinenl in world worked with above outfit: also 1 Mul-
t“--:;u,ll.—llughes aud Scus, 149, Chepstow Rd., he‘{ébggté TWIN CONE MOVEMENT, 15/-, ]1:4'1'2] 25]0-:—;;1:.‘_ valwé t'/.\-p('“_s.:v.%..li!ﬂc“ u'sc;:,:n lu{_ fl'r;\?
B . Pustave 6d. 142, what ollers?— 5387, Wes eint, Mcens , Yarks,
et s O 15971
RTCRAFT Radio Cabinets are Britain's Best tipraiiaen] i, SRt OR Sale, Marconi hand generator, 600 volts 30
VAT tos1o GRLLN & FAULCONRRIDGE L™ m.a.: £3/10, carriage paid.—70, Fieldbead Av.,
INES'T American Types, astonishing value, special COVENTR Y P Elton, Bury, Lancashire. [5972
]‘ loﬂcl:r toik {-.:lbineu. inge«} lid, h]asebonr@, high.ldy B
polished, take 12in.Xx6in. panel; =ample, carriage paid,
6/6; trade disconnts for (|unniitics.—.\lag.lladio, 112, GRAMOPHONE PICK.UPS, ETC.
Wurstone Jawne, Birmingham. {266

e e e ——— e 4 Brown Pick-nl, not done over 12 records, periect;
OUD-SPEAKEKR Cubinets, extraordinary offer, oak ’ 38.; wanted, Dnbilier X.C. condensers, drum z2on-
i cabinets, handsomwe fret front, highly polished. (13 B ’ trol.—A. Thompson, 1, Coppy Nook, Greetland., nesr
13in. square, 6in. deep, finished moulding, take all Halifax. (5957
ordinary units; sample, carriage paid, 6/6; trade dis.
counls for quantities.-—~Mag Rudio, 112. Warstone Lane,

Birmingham. (2666 comes to Town ! LOUD-SPEAKERS.
A-It'l‘(}ll.'\l-"l‘ Radio Cabinets are Britain‘s lies'.l l OIL Drive Speakers, Goodmans; call any date
Value, [0309 iiere’s a new Valve tolder for you—the hetween 12.30 p.m. and 1.30 p.m. during the

City luncheon hour, and hear any of our products
demonstrated.—Goodmans, 27, Farringdon St., E.C4.
{0091

£ You are in lLondon Call and See Goodmins

| £ Coil Drive and Rced Units before purchasing else-
where.--Goodmans, 27, Farringdon St., E.C.4. [onso

BSOLUTETY Unsolicitel Appreciations Testify to
s the Definite Superiority of Goodman's Preducta!!
F the P.G.3 Double Acting 4-pole Balanced R:zed
Unit (25/- type), W.B., Old Prafiord, Manchester,
writes: You certainly 1nerit congratulations on
placing the P.G.2. on the market. At the last Man-
chester Jxhibition it came uoder the nolice of my
friends sud sell, and there was nothing atl that Ex.
hibition which excelled the I.G.3.
8., l.ewishamn, writes: TUpon test this is a very
fine unit, Although T have tried scveral, for
putity of tone and [aithiul reproduction over the
whole musical range, it is better than them all. I
congratulate you upnan the praduction of a unit which
marks a definite advance in the efficiency of the cone
«peaker unit. .
TJ.D.C.. Doncaster, writes: They are without eqoal.

aew TRIX “BOB BROWN "—a valve
holder with a new name aud a new price
Lut backed Ly the ofd TRIX reputation
jor QUAbLI'I'Y. Monlded throughont in
senuine browr Trixite, pure-t of

moulding con p{.»umls.l Araple FRICE
but not excessive movement, 1 /
et this execllent anti-micro- i
phonic model to-day ! EACH

ERIC J. LEVER (TRIX) LTD.,
€9, Clerkenwell Green, London, E.C.1.

"Phon : Clerkemect! 391475,

Stand Nos. 211 & 212.

AYSON Radio-Gram C(abinets take sets up to
21in.» 8in.x 13in., ample room for batteries, load-
speaker, records, ete., hand french ypolished, oak finish,
No. 2. 37in.x24in.x 19in., 72/6: ¢rvate 5/- extra, ret.,
No. 1 De Luxe model, 40> 24x20, 92 6; crate 5/-
extra, ret.
AYSON Moving Coil Pcdestal Cabinet, baffle size,
18x 18 height 40in., oak finish, 45/6; crate 4/6
extra, ret.
DAYSON Loud-speaker Cabinet, 10in. cone size,
5 10/6; 12in. cone size, 15/6; moving coil type,
22°%8.

AYSON Spreial Pedestal Model for Cossor M.M..
Mullard Master ‘Three, ctc., space for batteries;
special price, 5276; crate 4/. extra, ret.
DAYSUN (‘abinets are all Hand French Polished,
satisfaction is gunaranteed; send for illustrated
list now: save 50% by buying direct from the actual
manufacturers,
AYSON C(abinets. Dayson Works, Grant Rd.,
Croydon. [5946

IR

COILS, TRANSFORMERS, ETC.

],000 ohm: Deconpling Resistances for " Wireless
World * Cirentts; 1/3 cach, post free.—~Groves
Reothers, St. Mary's Place. Shrewsbury, (6753
GOO‘OHM Decoupling Resistances for - Wireless
World " Circuits, hand made and tested in

onr own workshops; 1/ each, post rree.~Groves Rros.,
Kt. May's 'lare, Shrewsbury. (5832

OREIGN Listeners 4, set of three low wave coils,!
32/6; highwave. 32/6; bases, 1/6 each.—Radio-
graph.
.G. Multi Valve Portable Coil, 21/6; Europa port-
able coils, 21/. puir.—Radiograph,
.G. Regional Coils 37/6 pair; Europa III coile,
N 22/6 pair.~Radiograph.
] ITZ Wire, 9/40, 1/6 per dos. yarde; 27/42, 2/6
4 doz. yards.—Radiograph.
REIIF]-IR.\"S Deep Ribhed or Becol Tuhe, 5d. per
inch; slotted for winding, 1/6 extra.~Radiogmph,

ICOODN[AN'S Cone Chassis Assemblics, the cane
X fitted to which are unique, by reason of Good-
man's cxclusive doping processes, can be fitted with
any cone unit in ¢ minuntes; new model, 12/6; en-
thusiastic users write :—
‘,’.y[.l’.. Plumstead, writes: The cone chassis is work-
¢J jug splendidly. It is quite capable of handling
the full cutput of my Everyman Four, and its response
to faint signals and purity of reproduction are lar
in advance of anytbing in cone speakers I have pre-
.\-ionsly obtained,
rPLW.1..,, Wendover, writes: It may interest you to
know thalk I am using a Goodman's chassis, and
everyonc marvels at the reproduetion.
ILL TRATED Lists Post Free from Goodman's, 27,
ringdon St., London, E.C.4. (006

INEST Suspession Leather, for fixing cones to
. moving coil or reed units, as supplicd to prin.
HDE{ mlazlgers; 2/ 953 {t., 1/6 l110in. sq{m\re; segments
. 1 o in cone . for 4; i
Btation Rd. cotner, Ncw Inns, Handsworth, Birming- :)l?der.-- Dilley, 8, Ashb‘; Igd..n Esggit Rrgfl ;aslh ‘('ﬁ:?
ham. [5852 sold 0736, [5662

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. B30
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Loud-speakers.—Contd.
B AKER’S SELHURST" RADIO

A
K
E
R

SEI.HURST RADIO Moving Coil Speakers are of
 Proved Eficiency and recognised as the best
obtiinitble.  Sold direet from address helow, or from
dealess in 10 countriss. 14 days’ approval,

S

E
L
H
U
R

S
TII[-} * Wireless World ”* Reader Prefers a Baker':
Ilectro DMagnet, because the highly efficient
unit wused is correctly designed, and by the use of
speci-l steel a high degree of magnetisation -5 ob-
tained, resulting in louder signals without the meces-
sity of an ‘elaboratc amplifier requiring high
voltages.

UK Movinz Coil Speakers are of the 1lighest
Grade, and appreciated everywhere. Raddip on.
thasiasts from all parts Lave sent their unsolicited and
writien testimeny of the high efficiency and tnageifi-
ceny performance achieved.
1\( OVING Coil Speakers, manufacturcd by Baker's
- sellurst Radio, are of proved efficiency.
YN Neccipt of a Postcard, our new 36-page booklet
will be sont at once.
OLUME, with natural reproduction of both speech
and music, obtained from Baker's speakers.
N all Cases we are Mappy to Advise Yon on any
point cvuicerning loud-speaker reproduction.
EW Centreing Devices are Available which overcome
all difficulties ol cenireing. .
Y IVES Pleasure to all Music Lovers, Baker’s moving
X eoil speakers are heing used for ‘‘ Talkies,” in
leadding 1estaucants and hotels, by manufacturers of
rulio-gramophone receivers, and for all purposes where
volume and carity ol reproduction is essential,

CAI.L at ovrr Works at Croydon and Ixamine all
Mo lels; you will be convinced of their superiority.

( UR Moving Coil Speakers, with floating diaphragm,
were the fizst made in this country.
IDICAL for IIse with the Mogavox Three or the Mul.
lard 8.G I’ Master Three, with pentode coil.

OW o High Noiles are Reproduced with a tone
4 quality of aun entirely new order, and with a range
covering the entire inusical scale. birecgly you hear
a Baker's Moving Coil Speaker you are iwpressed by
the bhrilliance of reproduction and Lhe natural tone,
ISTEN in with a Baker's Moving Coil Speaker,

ORIGL\'AL Pioneers of Moving Coil Loud-speakers,
Baker's Selhurst Radio.

IISED by True Lovers of Music the World Over,

IFFERENT Instruments amil Voices have delicate
ton: differences which may be called quality,
eolour, or limbre, and are caused by barmonics of
Ligher pitches which are added to the fundamental
notes; Baker's moving coil
produce these different shades of tone, that is why
they are prelerred to all other makes,

qu,EC() Moving Coils arc recognised as the best
»3 oblainable.
FRMANENT Magnet Speakers, made by Baker's.
retain taeir magnetism,
T VERY Model can be Supplied as a Complete
Speaker, ready to connect to receiver if desired.
A-I.L Baker's Moving Cail Speakers arc manufactured
throughout at Croydon, and are British,
T EY to Realistic Reproduction, Baker's moving coil
-peakers,
VERY * Wireless World " Reader chould procure a
copy of our new booklet.
'R]'Z.\D Our Xrec 36-Iage Booklet To-day.

SK.\'D to RBaker’s Selhurst Radio, 89, Selhurst Rd.,

South Norwood, S.I5.25 (Tel.: Crovdon 1618), or
call at our Works (always open), 24, Cherry Orchard
Rd.. East Croydon (15 minutes nou-stop from Vicloria
or london Eridge). [0231

B3I

speakers are designed to re. |,

\

) ]
s T
Lo Tl
T'he remarkable performance

curve of the Ultra Air
| Chrome Speaker.

 Me PereyW Hareis uses
the Ultra Air Chrome
Chassis inthe All-

Electric Gramophone

& **Its suitability for the Wire-
less  Constructor Electric Gramo-
phone lies in the fact that it givesa
remarkably uniform response to a
wide band of frequencies, is ex-
tremely  sensitive, requires no
special magnet-energising current
and is very rcasonable in price"
... “gives a low-note reproduc-
tion comparable with the best
moving-coil speakers, but also is
quite good in the upper register,
thus giving the *brilliance’ which
is so much needed.”

LA

Type L. Chassis 12" X 10”7 42/-
Type K. Chassis 14" X 147 52/-
*]'ype IF. Chassis 18" x 23" 84/-
Type J. Chassis 24" x 24” 105/-

® Iype F isthe? used by Mr. Percy W. Harris
and tilustrated above.

AIR CHROME
¥ ERE RN

London, N.W.10.

Ultra Electric Limited, 661-663, Harrow Road,
'Phone : Willesden 1616/7.

Advertisements for ** The Wireless World ' are only accepted from firms we believe to be thoroughly veliable.

L oud speakers.—Contd.

POCIHL the greatest scientific achievement of the
year
EPOCH.

EPOCH.—Mar\'eHom new model moving coil speaker.

EP()CH.—Requiren no accumulator! No mains! No

complications!
EPOCH.
FPOCH.—Dnes not requiire umpteen valves; & crystal
4 and one valve or a portable will work it.
]El'()c‘l[.—‘l‘he only straight line speaker.
7 POCH.—Straight
8,000 cycles.

{1 POCII.—No resonance!
a belit

El'O(_Il[.-Shup, crisp atiack. No drumming! No
hissing R

]1‘ POCII,

V]

EI'OCH.—A good soprano does oot sound like a
contralto, nor as if she had s cold.

} iﬂ POCIIL.

line reproduction from 50 to

No background! Clear as

| EI'OCH.—A flute sounds )ike x Bute but & wiolin
doesn’t,

" Epocx{.

| EPOCH.—A piano does not come througb ifke =
broken down bapjo, nor like & barpsichord or
l Larrel organ.

El‘OCIl.
El‘OCH.—The only range of speakers Lhat reproduces
speech as well as miusic with absolute accuracy.

EI‘()CLI.-‘I‘be speakers that have eliminaled the
defects of ordinary moving coil speakers

EPOCII:—Greatcst vantiety on the market to suit all
requircments and pockets.

laPOCll.-20 models; price fram 50/-,
El'OCH.——See the new 9in. public address modei.

El’OCH.—A bappy mode! 66P.M. user asks us to
H state (hat an Epuch does not make a bad set
good. but it makes a good set perfect.

El’OCli.—Testimoniall by every post.
, [ POCH.

]EPOCII.—Une ol the greatest authorities in this
country, alter a comparative test with many
other well known makes, has pronounced Epoch as
infintely superior to the best of the others

POCH.

EPQCII.—One of the hest known experts, whose name
is a household word, after most exhaustive com-
parative tests, has just bonght one for his private use.

EPOCH.

EI'()CHS are ‘in _use.in many Talkies. hnve been
adopted by scientific institutions, and are the
preferred ehoice cverywhere after comparative lesis.
EI'OCII is Made lfor Qualily: the low price bein,
only possible by quantity production and smal
profits,
EI‘OCH Speakers are very Massive. sturdy, foolproof,
and made for everlasting wear,
El’l‘)CH.—But should a speaker mieet with an acci-
5 dent you can insert your sparc diaphragm in
the

ninutes (no tools whatever required),

speaker is perfect again.

POCH.—With other moving coil speakers it is
i a‘ complicated factory job—perhaps to be sent
abroad,

Fl'og:l{.-Dealers often push substitutes becanse of
4 bigger profits; insist upon getting Ipoch.

EPOCH.
IOCH.—If your dealer will not take your order,
the manufacturers will supply you direct.

Et'(}C}{.—-Thc only jroper way Lo compare speakers
iz on your own set with 2 quick switeb over:
Epoch 66 welcomes such a comparison.

{ POCH.—You can have any type Epoch. subject to
| 7 days' approval.

! lp\'OCII Speakers are Fully Guaranteed.
V]
[ Y POCH. - British throughout.

E
E ['OCH.
E

and

POCH.—Send ‘or Booklet

4
P} L'OCH.

I E!’OCH RADIO MANUFACTURING Co., Ltd., are

the manufacturers. City Office and Service Sts-
tion, 25. Leurence Pountney Lane. F.C.4 (off Canncm
§t.). 'Phone: Mansion Honse 4683. [50u4
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' Loud-syeakers.—Contd.
DONOTONE. the best loud-speaker,

}IEAR All the Loud-speakers Advertised, them coma
and buy a

D ONOUTONE.

IGRDIALS

DF.MO'.\’S’[‘RATIONS Daily.
40 Furnival 8t., Holvorn, E.C.4.

DO.\'O’I‘ONE. the best loud speaker.
(5669

THY is the Webson B.8.7 Moving Coil Loud speaker
nsed as & standard in the prmcnpal laboratories
of the wireless trade?
HY is the Wehson B.3.7 Moving Cuil Lourl-speaker
uszed by manufacturers of high grade radio-gramo.
| phione sets
TIECATUSE the Webson B.S.7 is designed and made
fer the use of musieal evitics to whom ouly the
| finest pessible reproduction iz good enough.
H“L you heard a Webson Moving Coil Speaker?
If not. to do :0 will be a revelation.
qu.\‘n iov Particulars to Star Lngincering, Didsbury,
1Y Munchester,  ‘Phone: Dislsbury 1785, or, il in
Iomlox., ask Alexander Black, the Wircless Dortor,
| Waoodville Grove, London. N.16, to yive you a
| -Ien.oncuanon {6764

OU TPUT Valves.-The jdeal valve for purity output
tc moving coil and other large loud-speakers is an
AP, I.N.680; it dissipales 10 wattz on 200 ILT. and
requites only hali the HT. of the equivaient 3.¢lee.
} trale.—Kindly sce  Aneloy Produels adverlisement
under Valves section. [5866

orUn 0ld Loudspeaker Taken in Part Payment
fer the Latest Tyvpe; see our advert. under column
Reccivers for Sale.—Scientific Development Cn,, 51,

DOMINION SLOW MOTION DIAL.

Brownie are naw producing 2,90) Dominion
Vernier Dials a day. That is why it is possihla
to offer this hizh-zrad=: dia! at the wonderfual
price of 3/6.

The mechanism is a special non back lash

design with a reduction ratio which makes Fishergate, Preston. 10227
fine tunin: easy without becoming tedious. OT BLE Diaphragnl) Linn Lond-epcakers Give

Moving Coil Quality; any size up o 22in.
f‘_::;:oh;:nlyn Bpl:k':hl::m"k or beautifully grained ! assembled  complele, 30/-; guarantesd perfect, units

! fitted @1 price cxtm of unit reguired;

why risk failure
asscmbling yourself ?

OLISHED Osk Cahinets for Above Speakers, 22in
squarc: 2776, all carriage paid.—I annnonds, 1,
| Stvaaiont (.. Nuncaton, 15899
! T3 rocH.
i EI'OC‘H.
. E POCH.
- - T o FI‘OCI{ by Deferred Paywents.
P‘P()LH
€« ” POCH.—Any responsible lonseholder ecan  obtain
RECEPTION WITH REALISM' any type Epoch moving 'eoil speaker by easy
« ” Cterms; no  referetices, o interest.—larticulars  from
TONE SUPERB. | Al Laserson, 110, Caunon $t., 15.C.4. (5518

-W‘Ill'l Spot Balanced Armatme Speaker, ju 2fi.
I polished oak bafle, womderful tone, almost new;
vargain.,  £2,—-71a, Cricklewoed  Broadway, N.W.2.
Phune appointment(, llampstead 2190, (5959
MAG.\'A\’OX Moving Coil, .volt; £B. sel) £5i5;
perfect,—27, Dunstan Rd.,, N.W.1 {5960

I1.- B.T.1I. C2 horn speaker, as mnew, nellert—ao
Iarrington  $1., Regenv's Park, Ww. (5954
TISW L.1%18 Lion Power Chasvis; cost £8, sacrifico
B £5'10.—Felts, ** Biielan," Dumngton near Sypald-
| mng. [5933
S Brand New, Buker 6v. moiiuz coil speaker, snper

| £ maodel; <arrifiee €3/10, no offers.—63, Algiers Rd.,
badywei’, Lewisham, S s 920
LTI fpot 66K. balanced armature wnit; 18/6:
periect  warking order.—~Hoimes, Harley Houst,
OgNOY. [591.;

Non Metallic, Non Resonant Cone Chaassis.
12 in. Floating Cone. 16 in. Baffle.

A Cone Chassis
designed for the
discriminating
listener who
insists on perfect
tone.

Send for full | &

particulars. MULION Cone. owk, perfect, practically new; 35/-
U & hareain.~Whitiaker, 33, We<teliffe Rd.. s""ﬂ'},'g'é"
—— $
A0 EXCHANGE!-Brows HI1, 4 months uld,

. perfect: 45...=-80, Trn\||le ., l’nmonrh {5928
RRICE d \ CLLARD Loud-speuker. 3-guinea model, as new;
10/- 42/ 6.—Dent, 13, Brownside Rd.. ('n.mbuslang
Gla-gow, [5917

WARRICK RADIO, HORNCHURCH, ESSEX. VALVES.

ALVES. -Rectifying hall wave valves. 4v. 53 amps,,
ontput 30 m.a., do same work w a 15/- valve
at under quarter {he ccst. 3/6.—Rraidweod, 1, Itigh

St.. Barnet. Try onatl {5795

., 1.5.680, {he ideal super outpuai. valve, which
nl|<~mnus 10 watts al only 200 II.T. -half the
nsual \r-llage. =20, mn=30 R, =1.000 ohms;

| transmitters,
E ave :0 sure of AP. Valves that we will =end
vou the type requived on 3 clear days’ approval
agninsl eash order, and will accent risk in transit,
RITE To«day fer Full Data
6l Remarkable 4.elecirode V
NELOY PRODUCTS, 36, Hind
wich, London, S.E.22. 'Phone:

PV evi nle
DRUM CONTROL CONDENSER.
WINGROVE & ROGERS LTD,,

ciations by dittiog i New P be

ves.
mans Rd,, E. Dal

188-183, STRAWD., LONDON, W.C.2,

New Cross 4074.
5865

Mention of **

the valve is perfcct Ior big amplnﬁcna and lower power |

I the A.P. Family |

HEAR WIRELESS AT ITS BEST!

with a

LINCONE

DUPLEX CHASSIS

“Prov, Pat. 14152/29)

The Lincone Duplex tumed
4 fabric diaphragm gives superb
28 results when used with an
QOrmond or Blne Spot unit.
The rolling of the drums and
the highest notes of the violin
arc reprodnced with marvellous
realisml.
hassis only, 22/6 Post 1/-

Recommended Units :

Ommond Unit .. .. .. . 1213
Bl 8pot Unit .. .. ,. 356/
Full particnlnrz from :

BRISTOL WIRELESS LTD.,
Queen’s Road, Bristol.

WEE TIPSR
THE

IDEAL POWER
UNIT.

For Driving. Lighting.
and Ciarging Plant;
up to 500 watt-.
Lathes up to 87 cuntre,
AND ALL KIiD§
OF MACHIHERY
A really rcliable
2 - stroke  valveless
engine  giving  its
rated power casily,
S.K.I5. Ball Bearings.
Lconomical and
Silent,

PRICE :—
Engine, compleie
with Carburettorand

Magneto,

£14

8, KING'S ROAD,

8 . I'd

1§
% B.ILD, at 1,200 Revs.
Send for Free Booklet to—
SUPREME ENQINES,
Ashton-on-Mersey, Cheshire.

MEAREX Ieoits

NEW KILO-MAG 4

METAL CABINET AS SPECIFIED, highly
polished and mottled, with baschoard and beauti-
tully finished OAK BASE and inside screens for
S.G. valves.
Complete 5O0/=
SET OF 3 COILS as specified 48 /=
S.C. VALVE HOLDERS 2'« each

Quick deliveries. — Order direct from:

E. PAROUSSI,

10, FEATHERSTONE BUILDINGS,
HIGH HOLBORN, W.C.1.
’Phone : Chancery 7010.

—_— e

WIRELESS VALVE TRANSMITTERS

By W. JAMES,

Price  Dealing thoroughly with the Design and
9/= Net Operation of Small Power Apparatus.
1ty Past 270 pages with 210 photographs

96 and diagrams.

Obtainable from Rookeellers or direct irom the Publishers:
1LIFFE & SONS Ltd., Dorset House, Tudor Street,
LONDON, E.C.4. w.w.g

The Wireless Werld,”” when writing to aduverlisers, will ensure prompt attention.

B32
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. Valves.—Contd.
ULLARD Valves, 8.G., P.M.14, 12/6: P.M.4D,
5/6: Pentone P.M.24, 15/.; practically new.—
79, Broadwater Rd., Bruce C-rme, Tottenham. {5940

NE P.M.6 7/-; P.M.256, 10/-; Cosmos $.1.551,

4/-; Lustrolux A.610 P. V ., 4/-, as new, only lxeeu

tried; one P.M.24, 12/6, used 2 months, tull emmuon
lppruval-lo North RJ., Prestwich, Lancs. {595

COMPONENTS, ETC., FOR SALE.

Bl' CLLING-LEF Tanel Filtings are designed to give
an expert finish Lo any home-constracted set;
catilogue post free.~Helling and Lee, Ltd, Quecnsway

Works, Ponders Knd, Middlesex. (oo1s
600 Ohms Decoupling Resistances; see advert.
under Coils. — Groves Brothers {Manufac-

turers). [5719
1\ I'TERS. Meters.—Milliamp. and ampmeters, re-
calibruted und sbunts provided, voltmeters ttted
with resistances for higher rauvges, send meters fer

estimates.—Chester Bros., 244, Dalston Lane, Lordon,

8. (5230
CO[’!’ER Screening Boxes for Kilo.Mag Four, 27/6
each, ecash with order; also copper screcning
boxes of all s.zes made to order, prices nu application.
Rigby and Woollenden, Sheet Metal Workers, ltoch-
dale, (5455
10,000, 15,000, 20,000,

PO'J‘FNT[AL Dividers,
25,000, and 30,000 ohms,
2/- cach.—Below.

OTENTIAL Dividers, heavy duly, wire

15,000 oinns, 7 tuppings; 6/6.—liclow.

ONDENSERS, 2 mld., 2/6; 4 mfd., 4/6; guaran.

teed; tested 500 volts.—Below.

HOKES (L.I.}J.—Choke coils, excellent for smooth.

iamps, 2/.; special heavy duly

3 amps at 816 and 18/- re
spectively; any article un _approval against cash.—
Huggius, Radio Ingineer, Clacton-on-Sea. [5030

LK. 200%., »a+ new, £5/5; Brown Q. £8/10; Geco
loud-speaker  (ebunite horu;, £2; Ethmox 120
oluns, £1; Celestion pick-up, £2/15; RI ditto, £2/2;
Awpdion  pick-up  outtit, £1710; pickenp olnl)’, 15/-;
lurge stock of elearance and sccoud-hand coniponents;
stale regniremeunts.—Jumes Scott und Co.. Radio Kugin-
eers, Dunfermline. (0321

OREIGN Listeners’ Four; ret of 8 decouplmg re-
sistances as specified by * Wireless World,” 8:6

5 variable tappings;

wound.

post free.—Uroves Drothers, 8t., Mury's Llace, Shrews-
bury (5831
Y"UUR 0Old Components Taken in Part Payment

for Latest Type; see our adveil. in culuinn

Reccivers for Sale.—Scientifio Development y Bl
Fizliergate, Preston. {0228

OXPERIENCED Amaleurs Will Recognise Value of
Calton-Stewart LK. choke, 2,000 turns, in reg
ments, encli surronmded by air, all wavelengths; 2.
by post.—Culton-Stewart, 28, St. Itnoch Sq., (,lux'ics;gl
PYE Pentode Ountput Transformer, new, 15/-; Exide
C.Z.4, never filled acid, 9i6.—Lox 2803, clo The
Wircless World, [5943

RJ‘IGE.\‘TO.\'E A.C. Eliminator, W.LB., 120v., 18
n.a coxt  £4/19, £4; Marconi Ideul Junjor
tronsformer, 8/-; Lissen L.¥.,, 4.-; Blne Spot cone, us
new, B/-=¥.)L, 74. Shirley Park Id., Croydon. [5918
MARCO.\I Generotor, 1,500v, D.C., £2; Cussor\
ALM., without walves, in  eabinet, £3/10; 3\‘.
dual pawge, needs slight attention, £2/10; few I1.B
coils, 1/3 each; cone sxwul\el, 15/-; Nesper horn spenlker,
10/-: wother goods cheup.—Seud S.A K., \Ioouruu.
Hathersage. 6

C. H.T Rlininator, ontput 1,750, 40 m.a., £2:
Grassmann  moving  coil  6v. lond-speaker, £3;
Whiteley ]i()ll(’ll-llll 47/6 lond-speaker, 35/-; 'I.C.C. clec-
tric coudensers, 10/6; I’Lillins 328 n-ntmmg rh.nrgm"
valve, new, used unvc for testing.— 2564, o
The Wireless World. 15785

NT¥_ Trmnsformer by Rich volts
50 ¢ycle 10 1,000-0-1,000 onv
transformer by Rich Bundy, 230 volts 50 cyele to
10-0-10 volts 10 awmps.; 2 20 Henry 100 mo. ehoke
2 Stirling 10 mid, coudeiesers; one \\--~tem Electric
2-valve power amplifler and loml~ 1]
able offer would be accepted.—4, W nslc-) St

Box

230
n.a.;

and Buundy,
volts, 100

v ren
Oldlkm, '
5913

[
XVERIMENTER'S Surplus for Sale.—Rice-Keilogg

6 volt moving ecoil lond-speaker, bargain, £5;
Crldon triple gang condenser, 30/-; Lewcos triple screen
coil wnit, long and medinm wa iteh, cost £5, bar

£2/10; all above us new valves nnd olher o
le: write tor list.—Allwright, ¢/o tiollin
Trading Estate, Slough. (5924

P.M.4, 4'6;

Buin
ponents for
and Co., Ltd

K3, 12/6: AF.4, P.M.3, 4/-;
Totug 2-way coil holder, 0.0005 Ormond S.L.
condenser, with vernier, 3/86. Z Box 2801, c/lo The Wire-
less World. [5925

IMIC No. 1 and Dase; 1I’ye 32H choke; 6 1 mfd.,

10'-;

o

I'.C.0. Mansbridee: Utility switches, ). D.D.T. and
4P.D.T.; 2 0.0005 Ormond 8.J.TF.; Cosmos HF.C.:
]lnhilier 2 meg,, with base; Ju maon jacks, 2 8. ¥, 0

31

etc
15927 |

2 1.0 plug-in condensera, 000005 0.001,
post free.~\Write, 10, Ningseourt Rd., S.\\'.IG

ag

Advcrtisements for *° The Wireless World '’

MAGNUM

SHORT-WAVE
CONVERTOR)|

A self-contained Unit to con-
vert your sct into a highly

efficient short wave receiver.

This convertor is-adaptable
to any valve set by simply |
removing the detector valve |
from set and inserting it m
the valveholder of the con—|
vertor, the plug of convertor
taking the place of the de-
In Crystalline
including 2
coils 20/40 and 40/80 metres,
Plug and Adaptor, £4.10.0

tector valve.

Lists on
application.

Metal

We specialise in all apparatus
described in “Wireless World.”
& CO.

Cabinet

BURNE - JONE

LTD.
Magnum House, 296 Borough High St., London, S.E.1

S1 & S2 Sac Cells,

305 CHURCH ROAD

LEYTON

THE LITTLE CELLS THAT SATISFY

Leyton annry H.T, Bat!ery Pl Porous Pot Cells,
All complete for asssmbly.

l-cell.  6acell, 12«cell. 30-celi.
Pi 64d. .. 3/3 .. 5/9 .. 14/~
Sl 6d .. 3~ .. 53 .. 12)
Watch our notice for new type cell.
** Wageful*” Fillac, v pint L= pin® 175, gost froe 3.1, exte
Send lid. stamp for booklet giving full particulars to—

THE LEYTON BATTERY CO,,

E.10

are only accepled /rom firms

Components, Etc., for Sale.—Contd.

VA\IEI’) Inscparably with Radio Part Exchange,
4 wherever the English language is spoken.

NERE are Those whose Asthetic Tasles Revolt

when Confronted by Cheap Production, whose
entatity allows of no pretence, to whom rash promises
LU \\1Ig.tr|l\ and eolourful offers a bore; who rejuire
£1 worth of value for cvery £1 expendilure, and
know full well that no living being can give them

more.
TO Them in the Radio Field Appleby’s Appenl: in
part exchange exists the most economical method
of pn.chase.
RIVILY, here is Appleby's serviee simple,
\llau.,hltor»\ard fair; a not too dull brochure,
more fully <lescnpuve, vnll be sent to you immediately
upon request.
‘Vl. Supply Practically All thc Leading Lines of
Radio Apparatus at Current List Prices, and
make no carrisge charges ('xﬂ.Ll. on accumulators and

Aasteelcolanlaelaeh 2

bLatteries and exceptionally bulky articles.
F You Wish, we will take in part exchange any
branded receiver, component, or loud-speaker, for
which vou have no further use. providing such is
reasonably modern and in workable condition.
T() Make Fair Offers we Must Nee the Material; on
receipt of a parcel, which wnst contain a list

of contents aml name of sewder, we will send our olter,
whicli is as an allowance from an order for new re-
quirements (otalling not less than twice the allowance
—but it is fair. In the unlikely event of no agreement
being reached, we will return yonr malerial carriage
paid, We cannot exernte part cwlmnge orders ol less
than 107 netl eash vidue, that is after part exchange
l.tllo“.u)('n has bren deducted.

CTURSORY Analysis into Points of Economiral
I Relation and Psychologieal Eftect. of these terms
of parl exchange, proves inleresting.

OINT Onc.—The terms have existed since the inau-

guration of radio part exchange several years ago:
their suitability mav he 1ized by the fact that we
have served thivly-nine more part exchange customers
in the half year cndiug June 29th, 1929, than in the
whole of the year 1928: that 87% custotners have
vepealed their first trapsaction, and 46% cunstomers
have put throngh five or more transaclions,

DOINT 'Pwo.—We must see the malerial; making
offers for materinl we have not seen proves inade-
quate. indefinite, snd misleading: it helps no one and
lprogrcs:e; nowh(re, upon reflection, this i: obvious,
as the value of an article greatly depends on ils
condition and production age; the likelihood of receiv-
ing an inadequale offar for ‘material sent to us can
be determined by the fact lhnt. our rejected offers are,
and always have been, below 1%,

OINT

‘Chrce.—Twire the allowance; this stipula-

tion ensures yon a fair offer alvmys~ the twore
we offer you, the mare you ultimately spend with
ns; therefore, in our own interesl as much as yours,
we offer the maximum market value.

WP} Do Not Require You to Purchiase tn the Value
of Twice the Allowance lmmediately: if you
veyuire u lesser value, half the cost is p.lvable in
ash, and the lmlnm'e of credit due will await use
at your convenience; virtually, the system is a radio
bank: malterial may be deposited against a credit
note, and no purchase made for several months; for
thos¢ whose affairs Lake them periodically abroad t(his
is particularly useful.
l OINT  Iour.— Applcbvs part cxchange service 1s
conducted i ?r« mises separate for the purpose,
nnplmmg Brnlsh bour of proved integrity, British
capital, and British behaviour: it is the original part
(-xv:hnng,e service—and a known quantity.

Al‘l‘IEBYS speciatists in distribution by mail and
the or riginators ol radio part exchange, Number

Forty-four in Chapel st., Marvlehone, London, N.W.1
(station upposite, Eugwau Rd., \Ielropolitun R.nil-
way). Tel.: Paddington 8828 (3 lines), (03186

ATIONAL Portable 5v., *used lor demonstration pur-
poses only, £10, cost £15; Amplion Lion cone

| 1,14, .£2/10: JM.P.A.  plague «nnn, 15/-; Amplion
AR.114 spuiker, 15/-; Ancloy Uadio \'nlvo, L.S.680,
15/-; Verranti ontput, push-pull trinsformer, 13/6: I’va
20 Henry choke, B 6; Megra pickenp, 5/-; Cossor
410R.C., 410L.}. valves, 5/6 each; or offers for :iny
| of the ahove.—McFarlane, 15, Rotherfield Rd, Enfield
\\'m\l) N. (3932

' LAT Dwellers’ A.C. Three; complete kits of parts,

with valves and wound ecoils, everything included,
precisely to epecification (frame aerial and oak bureau
excepted); when ordering state resistance of epeaker;
£21, carrioge paid; kit for outside aerial £1 extrn.—
¥. W. Gill, Carter Lune, South Normanton. [593

we believe to be thoroughly reliable.
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HE very latest prin-
ciples of design
combine:d with the
use of th: very finest
miterials maks: the
Squirz No. 97 an out-
standing speaker both °
in appearance and per-
formance.
‘The enamelled, polished
and burnished alumin-
ium chassis will take Blue Spot, Tritron and
Bull Phon» units and costs 12/6. Fitted
with our special Vellume Coune and a ply-
board the outfit costs 15/=.
Special models can be :uppllcd to taka any
unit.
A cone kit comprising a Kraft or Vellume
Diaphragm, a waterproof Curd Ring and
Suedlin Segments cosl 2°'6.
lmme(hat* attention will be given to ditvect

enquiries.
FREDK.

SQUIRE

21, Leswia Road, Stoke Newivuton, Londan. N.16.

IMP

mmmzs R ADIO

TEE LEADING MANUFACTURERS
OF MOVING COIL LOUDSFEAKERS

88, SELHURST ROAD, §. NORWOOD. §.E.25,
(Always Open) 42, Cherry Orchard Road, E. Croydon.

TRANSFERS

for marking Wirecless
Sets and Components
Seard particalars of vour requirements lo—

The British Transfer Printing Co., Ltd.,.

Quinton Road, Coventry.

Ofices :
Works !

. :
EXACT TUNERS

231 tn 2,000 patres,

N4 urther cnlls -u-n reqmml tani
ABC, sen Worbl,™

can ltrnnwly re -co:u
1or prarticulyrs an j ¢

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

'w simple az
We

Rend postear

e — .
WONDERFUL )32 N\
PURITY "’Ji X\) o>

%‘&momm A

Assembled,
£4.17-6,
With Oak Cabinet £2-2.0
extra,  With Miogany
Cabinet £2-7-6 extra,
Home Conrtructor Parts £4-7-8,
BRITANNIA REPRODUCERS Ltd,
Furnival Road, SHEFFIELD,

A T
P %6{50

REPAIRS

rAny make of L,l'. Transformer, Loudspeaker
or beadphones repaired and dnspatched within
48 HOURS—TWELVE MONTHS' GUARANTEE
with cach repair. = Post Free,

7‘«.nm to Trade.

! b(‘OT’I‘ SESNIONS and Co,

| Teague;

Components, Etc., for Sale.—Contd.
I_)AR]-:X Products Par Excelience.
PAREX Screens,
i ])AREX Cuils.
i . .).XREX S.G. Valve Holders for the New Kilo-Mag
| Your (sce advert., page 14).

l“. PAROUSSI, 10, Feather-ione
Y]

Buildings,
Tolborn, "Phone: 5

Tligh

Chancery 7010 {5474
400 v it
-Abps, 9¢2,
(5975

1 OTARY Transformer, 12 elts input,

100 m.a, output; £4, or pesr oier.-

| ligh St Chatham,

W. S.G. Regionul Receiver, complete sercouing iy

\ Parex (new), 20i-; cuils, 25/-; owner wnahle e
complete, -Goditey, 68, kKishum R, W.14, By nmu-l_n.l
ment ouly. |5tue

2X.8.9 Au\umulutur Jgranic gramo picl‘-np
Alv(,lenrtnm 8.6 2 D.}F.51, 2 LE.2L.F

~w, 3 DHER, 2 H F.,, 3 MeMichael ve

alk, 20,0003 On dﬂ, 2 0,005 ditto; offers,—I,;
Twitt,  Wooler,  Nartlnberlaud, [

l, TGHLY  Sensitive
! Speech and Musie
sgeaker  or headphones, <] :
King  1hetedtuphone, deat aid, load-<peaking telephovs,
mniecwents  through  Jond-speaker,  swplitier
tul or talve set, experinrmite~RBelow,

lﬂ\LIlslVl'Il Super-Microphones  were Used Ly
|1y Mr. HBarnes-Jones in his wondertnl invention or
e Log-Composs deseribed in the = 'Pimes 7 and other
papers of Jnly 16th. 1929: eucls Super- \lnrop]:n.
guaranted more sensitive tlmn nny other type Rkne
fitted  wi A 31t. silk connecting cord, 6165
‘phmu\ anstarner for <ame, 2/-; snall l.O olim
picve for wse with Saper-Microphone as o bighly etficic I
deat aid, 6/-.— Below, i
ULL liirections for TUsing Saper-Microphone 1y
Mauny Purpdres aud Dingrams of Conuections Free;
instrnnents guaranteed and despatvlied by ret'nu,
post.—Fredk,  Adalpl, \1l|rnphou
Fitzroy 5t., London, W.1. 'Phone:

Alicvoplones  for  Transmitiing
Over a listance, through Jonnl-
splewdid  instrn

"

Manufacturer, 27,
Musenm 8329,

(5961

MATEUR, sivine up, lms kiwe seleetion of new

HET ~evonl. ud gear tor disposal at lali

and below, inchuling variable and tixod condensers, o R ’
rr:nwt’ornwr» vatlves and hohlers, ntmlm 4x,, lmlcmin-
fnieters, chokes, meters, S M, diats, nin:-t»: send .
fer sull list,—=Hox 2816, ol The 1 irelens Warid, {5966

v ATTONAT, Portuble, S-valve, little uxed,
9, a geunine bmrgain.—Box 2813, c¢/o
Warld.

complete: |
The Wer-
(5963

less

“7 FRTON Voltweter, 4 runge, 3 1o 300 volts, £1710:
h toue Hridge, 4 dinl, triple rutio, with

mlvinlometer, £3.—-Box 2R20, c/o The Hireleas ”’I{glél’r)

MISCELLANEOUS.

dead beat,  donble  rending, 0-8v.,
guranfeed  acenrate: post free.—
R.lil\\':ly Approach, Br cklev, K.10.4. (5860

Metere,

IVOLTQO\

|l| :eing, 1,

Great Rritain’s radio |
approved as wireless renaires:
Society of Great Dhitain  and  Wireless

dortors,
| by Radin

officially

MELTROPE

— Those accurate
audition Sound Boxes

q

A series of advertisements
calling attention to the
real merits of Mcltrope

Sound  Boxes will  be
printed in  this paper.
Look out for the next

one and sec the points
that will interest you.

Made by - -

‘ AMPLIFIERS LTD.,
Billet Works . .. .
‘ Walthamstow, E. 17

EASY TERMS

We SPECIALISE. in the supply
of all Good Quality Radio Sets,
Components and Accessones on
Easy Terms. We will give you
efficient service. No references
required. Send us your list of
requlrements and a quotation
will be sent by return.

London Badio Supply Company

11, CAT LANE, NOBLE STREET, LONDON, E.C.2,

wd  sers of every type repaired, rebuilt,
modernised: send sct for immedinie quotating,

SESSIONS and Co.~New
your components or
ml ‘meu M\rkmanslup,
Wireless  World " eirenits,
phone apparatus, cte.;
that we have

sels censtrueted
is \"]l]l]lell by u=:
we specialise in ©* The
high grade radio-gramo.
let it mean scinething to yon
satisficd  enstomirs llnu\uﬂlmll, The
British [sles! london service; exaerienced enginer -
sent to all parts; portable sets ) ‘!nhh!-“’a‘.(l'—T('l 81
Tudor §326. Halliwick Parade, Muswell Hill I.omlnu

N.10. [n°t,z

ASY Puymente.—We supply, by ensy paymeut-,
4 components, acceswories und seta, amy make: 107§
down, lalance spread over 10 nianthe, —Semd list
requirements to  London Radia  Sapply Co,, 11,
[

Tane, London, 1%.C.2

FETERS.  Meters —Milliamp. and ampmetcrs,
4 calibrated and shunts provided, voltmeters fitt
with resistances for higher ranges, semd  muelers
estimates.—-Chester Bros., 244, Dilston iane. Lon:ion.
F.8. 5290
]
II' Yonr Set is not just as jt onght tn he, send frur
Allan Martin, the radio doctor: maderate chary
wilh satisfaction; sets rebuilt and moderniscd if dee l
sired; Greater Londor only.—82, Finchley Park. N.12.
{4959

LEXANDER BLACK, (he criginal wircless dactor, |
will eall (Linndon and Home Counties) and eure

TRANSFORMER\REPAIR Co.,
v
kzu, High Strast, Golhexr’s Wood, London, 5.W.13,

Mention of ** The 1Wircless World,” when wriling to advertisers, will ensure prompt attention.

vour set: sets installe ! maintained, and hronght oy
e date; coroplele satisfaction or no charge; srarmi.
phone pekaps, ILT. climinators, and Webson moviny

“SWAMPED
ouT
WITH REPLIES!”

A reader’s experienee, after adver-
tising in the Misccllancous Columns
of '* The Wireless World.”

“l was delighted
with the result of my
last advertisement
in ‘The Wireless
World, being
swamped out with
replies.”

F. G. Hal,
3, Ashbourne Avenue,

R Y L W ¥ A LT

coil gneakers dcmomln(ml by apneintment; mmt\
reproduction  specialist.—2a, Woodville Grove, N 16
Sloane 3105 or Clissnld 3687, o277

!

Bridlington,
Yorkshire,

-

A6

L\ W.W.84

J

- —

—
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Miscellaneous.—Contd.

ENGINEERSA-DO you realisc that at the last ex-
amination 86% of our candidales passed at the
first aliempl?  We alone guaraniee no pass, no fee.
Why should you remain in the vanks? Investisaute
our .ervice. Our handbook, ** Engineering Opportuni-
ties,” contains hrilliant articles by lrofessor A, M.
w, shows how to pass ADLLC.E., A.M.LMech.E,
AMIEE., AAJMLAE, C and G.,
ete., exams, and outlines courses in all bLranches of
civil. mechanical, electrical, wireless and molor engi.
neering: scad for free copy toulay (state subject of
examination).——Brilish Institute of Xnginecring 1.
Oxford St.

nology. 87, Shakespeare House, 29-31,

London, W.1. (5793

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

Receivers for Sale.—Scientific Development Co.. 51

Fishergate, Preston. [0229

F You Use, charge, sell, or repair accumulators. we
can interest you.—Write Amylol Products, 1, Strede

Rd., Forest the, London, E.7. {5952
PATENTS.
FOR Sale, British patent No. 297,296, wireless
wander

plug and elecirical coruector.—B. I,
Roper, Guernscy. {5971

PATENT AGENTS.

PA'I‘ICNTS and ‘frade Marks, British and foreign,—
CGee and Co. (IL 'F. P. Gee. Member R.S.G.B.
and A.M.LR.E), 51-52, Chancery Lane, London,
W.C.2, 'Phone: Holborn 1525. L0001

REPAIRS.

COTT SESSIONS and Co., Great Britain's radio
i loctors; read adiertisement under Miscellancovs
colun:n,

o
w

WEILVE Months' Guarantee Accompanies All Our
Repairs; any make of 1.F. translormer, head.
phonds, or lond-speaker repaired and despatehed within
48 hours; 4/- pust frec; don’t discard if burnt out;
terms to trade.~Transformer Repair Co. (Dept. W.),
214, High 8t.. Colliers Wood, S.W.19. {oo11

INGSTON-ON-THAMIES.—2!- per hobbin loud-
speakers: "phouex per earpiere; transformers, 4/-;
guaranteed. — Minter, 156, Cambridge IRd. (5800

BLUH_ Spat Units Repaired, guarantced,
2 netised. rewonnd and adjusted as new, returned
within 24 lours: 3,6. post 6d.—Greenwieh Dynamo,
Motor and Ignition Co., 131, South St.. Greewwich.
London, $.X,10. [5935

remag-

UARANTEEID Repairs by Experts.—Loud-speakers,
headphones, cone units, piek-ups, any make or
type, rewound, remaguetised and adjusted, post free,
4 -; L.F. transformers and chokes rewound from 4.-,
post  free.—Ilowell, 42, Fotheringham Rd., Enfield,
Middlesex, (5916

LEPAIRS Retnrned Post Free, and to ensure satis-
faction send remittance after approval of same.—
Lecds Wircless Repauir Service.

OUD-SPEAKERS, headphones, rewound to any re-
sistance and vemagnetised, 3/;- transformers re-
wound, 47.: Blue Spots, Triotrons, and 4-poule units,
4 6; work guaranteed. Leeds Wireless Repair Service,
5, Buston Place, Green Rd., Leeds. (5951

WANTED.

‘V \NTED. at reasonable figure, complete push-puil
amplifier, or A.F.5UC and O.P.3 (or 4) C; also

Ferranii valve tester.—Box 2819, c/fo The Wircless
Vorl-l,
JHORT-WAVE Condensers, Cyldon, Eddystone, or

similar, about 0.00015 and 0.00025, and Indigraph

G.P.O., Malric.. |

or E:hovernier dials.—Hanson, Verwoud, Dorset. {5962

ANTED, Bowyer Lowe supechet. units and com.
ponents.—Winstanley, 32, Belsize Grove, N.W.3.

(5955 |

‘V.\NTED, Dimic coils, Nos. 2A and 3.—49, Queen's
Av., Blarkhall, Midlothian, [5947
GRANIC 0.0003, utility D.P. N.T.

switches, also

World.
EXCHANGE.

Y«'OL‘R Old Apparatus Taken in Part Payment for
Latest Type; see our adverl. in column Receivers
tor Sale.—Scientific Development Co., 51, Fishergate,
Preston, [0230

RAIIIO EXCHANGE, 80, Treville 8t., 1lymontl.—~
Your old set, lond-speaker, or accessories, taken in
part exchange for new; higlest allowuauce; try us. (5930

EW Valves, P.M.3, P.M.4, for anything wireless. —
75, Adelaide Rd., Soulhamplon, (5931

A7

purts for new Kilowug. —Box 2815, clo The Wireless |
{5965

NEW ROAD,

'Phone :

Rectifier. Transformer.
R4-2-2, W.4.S.
A3 W o,

A4 Ww.9.5
C.B.I. W.50.
H.T.I. - W.201.
H.T.2. W.280.
H.T.3. W.13.
HTA4. W.13.

““R & B” MAINS
TRANSFORMERS

Designed for Westinghouse Rectifiers.

Price.
21/-
21/-
25/-
15/-
27/6
52/-
25/-
25/-

Special Transformers for every Radio
purpose can be supplied by

RICH & BUNDY,

PONDERS END.

Enfield 0777.

!

Sorry.chapsf

Owing to the tremendous demands made by Portable
manufacturers we have been unable hitherto to supply
our tested Transformer to the public direct.
However, we have specded up production to such an
extent that we are now able to offer this splendid
Wonderfully
compact, sturdily and casily wired into the most

component to the Homwe Constructor,

complex portabic cirruit. z ratios 4:1,
Ons Price

17¢

2:L

Send in your order to-day.

ERICSSON TELEPHONES, LTD,,
Kingsway,

67/73,

*

London,

wW.C.2,

( Tested)
Transformers.

“The CATALOGUE
THAT SAVES
YOU POUNDS”

Its scope ranges from a 3/- pair of
British Headphones or a 12/6 Milli-
ammeter to a 10,000 volt Generator
and covers all requirements.
It will pay you to send 4d. for our
Catalogue at once. Goods promptly
despatched all over the world.

ELECTRADIX RADIOS,
218, Upper Thames Street, E.C.4

City 0191,

Exchange.—Contd.

BAKRR'S Selhurst Moving Coil Speaker, oak table,
cabivet, new, 2 pairs Lewcos 6-pin nerial nud
W.E. split primary  ¢ails  and  bases, * new  valves,
I.T..610. D.F.L.610, D.E.P.610: sell cheap, or ex-
change gramophone, good speaker, nol moving coil,
or parts for Flat Dwellers® A.C.3.—Jackson, Lodge,
Crookhill Hall, Conisborough, necar Rotherham. [5942

D.E.P.zlS, N.E.T11.210. both new, for R.I. 28-14-henry
choke.—Turney, 51, Granville St., Peterbor[usugh.
948

AGENCIES.

AGE.\'TS Wanted. sparo timo, wireless experience, to
demonstrate and sell the world’s best and cheapest
3-valve set.—Mag-Radie. 112, Wurstone Lane, Birming-
bam, {2667

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

NIP..~Radin and electrical business. S5.W. district,
good shop in good position, charging toom with
rectificr, renl covered by let offs, goml lease, profits
ahout .£300 p.a.: stock aboul £200; price, all at,
£600.—Write Box 2821, c,0 The MWireless #erid.
(Will advertiser please send name and address?) (5973

SITUATIONS VACANT.

IRELESS  Operaling  Appeintents  Assnred;

short qualifving course, day, evening; fees pay-
able after appoiniment for boarding studenls; Morse
wlasses,- -Manager, Wireless School, 21, Manor Gardens,
London, N.7. Archway 3694.

ANTED, first rlass wireless man, must have good
i knowledge and experienve, excellent
prospects.—Write, stating age, experience and salary
required, Griffin, Ilarding and Bryant, Ltd., 1, 'Park
windon. 15922

lane, 3

TRFLESS Testers Wanted by Portable Set Manu-
faclurers.—Write, stating age, experience. and
sulary required, to Empire Works, Salfords, Iorley,
Surrey. [0323

SERV[CE Man, with sound experience (knowledge of

mains receivers preferred), by well known manu-
facturers, London districl.—~Write, with details, ex-
perienie amd wages required, Box 2805, c/o The Wire-
less World.

RAI)IO Apparatus.—Inspector wanled for large firm
in London district; extensive knowledge of test-
ing and inspection essential. —Write, stuting cxperience
and wages rcquired, to Box 2817, c¢/o The Wireless
World,

SITUATIONS WANTED.

SMART Energetic Young Gentleman, having 8 years
practical experience with a flrm of radio manu-
faetngers ot world wide repute, d .
eutly suitable to fill a position a Metropolita
room nuager or similar position of trust, where per-
sonality, perience and the ability to get things done
are reqnisite. thorongh knowledse of radio receivers,
a 95% sncressful showroom and ontdeor demonstrator
with experience in power amplification plant,—Box 2708
c.0 The Wirdess 1vorld. {5857

I

OUNG Man (22) Requires Wireless Situation, prac-
tical and technical knowledge (diploma), in-
stallations, muintenance, repairs, Jdrive car: excellent
character.—Box 2804, ¢/o The Wireless World. [5934

RTISER Seceks New Siluation with Progres.
si m: 8 years’ expericnce, good theoretical
and practical knowledge all Lypes of radio apparatus,
would he valuable in servire or sales-—service department
ol firm making mains operated sets or radio gramo-
phones, etc.: would also consider employment in any
business where a knowledge of amplifving eguipment
and the electrical reproduction of music would be of
use; mamlerate commencing salary would be considered;
voung, keen, and energetic.—Box 2818, c/o The Wire-
less World., (5

BOOKS, INSTRUCTION, ETC.
L1 H'L. Baueries are now a proved success;
write for new illustrated booklet, giving cost
and method of building and maintaining free: men-
tion paper.—Taylor, 57, Studley Rd., Stockwell, Len-
don. {0077

STEP by Step Wirsless, a complete course of the

theory of electri~ity in relation to the practical
design of wireless apparatus, eliminators, cirenits, ote.,
with extracts from a designer's notebook, giving up-to-
date practical application; jssued weekly, send 1/- p.o.
for first 4 weeks.—Clitford Pressland. AM.LE.E. Fung.,

Dept. W.W,, Ilampton-on-Thames. {0195
REE.~Inventor's Guide on Patents.-T. A. &,
253 (W), Gray's Inn Rd., London, W.Ciz.ig_'

Advertisements for ** The Wireless World ' are only accepted from firins we believe to bs thoroughly reliable.
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A.C MAINS SUPPLY UNITS RETAIL.
\ Combined 11T, and LT, Units from £5 123

Components  for H.T. Units from £2 76 A A pew Pick - up Arm

Components for L.T. Units from £1 18 0 | for Portables and general use:

¢ lete HT. and L.T. Units al p Weight-regulating : Bushed bearing:

omple ol | ni¢ h T, s alo Correctly angled for best alignment.

e Fl LIFTS OUT FROM BASE : LIES FLAT.

— GUARANTEED EFFICIENCY : ( From Accessories Ltd., Brown Bros, Ltd.,, A, J. Dew.

Writz or “phone for Calnlognes, M East London Rubber Cowmpany, TI'alk Stadelmann, Ltd.,

Hobday Broe, !,ul.. Houghton-Butcher,  Richardson’s

{ Dalton St., West Norwoed, London, 5.E.2% Manchester), ~ Sun N Electrical Co., Ltd, &, &

*Phou-: Streatham 6730, Folder or Electro of Manufacturers—

i “~~ac...=’ R, H, GLASSCOE & CO., 71 Moorgate E.C.2

— e ——

Specially designed to enable the user of a
Unit to obtain the very best results with a minimum
outlay

OF UNRIVALLED

The Frame 1s complete with an attractively
finished fretted front and can be eas1ly fitted to any
Cabinet or Portable Set.

Superb tone with entire absence of chatter.
RETAIL PRICE 10Q/6 Liberal Discounts

WOLVERHAMPTON DIE CASTING CO,,
GT. HAMPTON STREET, WOLVERHAMPTON.

A NEwW “WHITE SPOT?” CHASSIS

VALUE & PERFORMANCE
“ Blue Spot ™

STARTLING
DEVELOPMENT

in Electrical Reproduction of Gramophone Records
shortly to be announced by the firm known as the
“ Pioneers of All-electric Sets.'

“THE ‘NOVOTONE ' IS COMING.":

METAL CABINETS

Complete with Base for New Kilo
Mag TFour, Jacobean Finish.
TERMS : CASH WITH CRDER
Price 57/6
RIGBY & WOOLFENDEN,
ROCHDALE.

SHEET META(
WORKERS,

?

Moving Coil Results
LISTENER THREE DOUBLE
LINEN DIAPHRAGM

“ Amateur Wireless ”

24" Cabinets for samne. Ituespot, Triotron
W.B. Units, I‘actors and Trade enquiries only.
Manufacturers, PERSEUS RADIO MF3. CO.
W.W. BURTON-ON-TRENT.

Mention of ' The Wireless World,”” when writing to advertisers, will ensure prompt attention. A8

e e — -

o —
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NCC 207

FILTER CHOKE
EKOZ

Strongly made from the finest
materials, designed by skilled
technical experts and made by
capable workmen, the new
PARMEKO filter choke takes
its place among the other
PARMEKO components It
! is designed to carry the heavy
=P —— D.C. of output Filter circuits

Q\J& 5 _._)_—\_Bﬁ without the core saturating or
" Price 2716 the windings overheating

Section wound with inductance
of 30 Henries at 50 niilliamps.
High insulation suitable for
high voltage plate current.
Write for full particulars of
this and other PARMEKO

oroducts.

PARTRIDGE & MEE Ltd.,

26, DOVER STREET.
LEICESTER.

LONDON, W.C.1.

74, New Oxford Street,

There is longer life in a

DR. NESPER battery.

100 v. High Tension Battery 56 .. 14/6 cach.
60 v. , " .. . . 8/6
100 v. TREBLE CAPACITY Battery 30 24/6
60 v. . . ., a0 15/6
9 v. Grid Bias .. .. .. 16
4! v. P.LB. . .. -5,

DR.NESPER Ltd. @) ,,mssepons,
O T S . W g 00 S

Advertisements for *° The Wireless World ™ are only accepted from firms we believe to be thoroughly reliable.
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MADE BY THE MEN WHO FIRST MADE
WIRELESS VALVES

E)R every stage in the circuit there is a Marconi
valve, smooth-working, completely reliable, giving the very
finest results to the last moment of its amaziugly long life.
Carefully made to the most progressive designs . . . specially
tested to ensure unfailing efficiency.

First-class performance over a very long period is made
certain by the exceptionally high degree of vacuum and the
special tough-coated filament that emits electrons strongly at
a very low tewnperature.

On every Marconi valve rests the unrivalled reputation of

HL. 210 €eneral Purpose Valve — Price 10/6 the Marcomi engineers, the pioneers and leaders of wireless—
g:{‘:l':z:: y?f'trsem. r mam oa g{) :‘m":: makers of the first thermionic valve ; the first dull-emitter ; the
Anode Volis . . . . . . . . . 150 max. first British A.C. valve ; the first practical screen grid valve.

*Amplification factor . . . " v ® 20 . R
*Impedance . . . . . . . 23,0000hms. These men, 1oo, make the great Marconi valves used in most

*Normal Slope ; or @ U5 @ .87 Ma/v.
*At Anode Volss 100, Grid Volts 0

of the important broadcasting and experimental stations.
Two well-tried Marconi vaives

The HL.210 has proved its worth in many thousands of sets.
This fine dull-emitter is excellent in high-frequency anmiplifi-
cation (where some method of stabilising is employed), or as
a grid leak or anode bend detector. It is also suitable for low-
frequency amplification — except in thc last stage, where the
equally popular P.215 power valve should be used. This is a
low-frequency power amplifying valve specially designed for
the last stage of sets operating from a 2-volt accumulator.

These valves are sold by dealers all over the country. If you
have any difficulty in getting them, write for the name of the
nearest dealer to the Marconiphone Company Limited, 210-
212 Tottenham Court Road, London, W.1.

P.215 Power Valve — Price 12/6

8 V.
Filament Volts . . . . .« « 2.0 max. { mp/‘
Filament Current e o e e e o 015 amp. '/‘:‘

Anode Volts . . v e e 4 ® 150 max.
*Amplification factor . . . . . . LT
*lmpedance o % . 5,000 ohms.

*Normal Slope .

Sove et I MARCONI VALVES
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