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ELECTRICAL
MEASURING

INSTRUMENTS

THE WESTON
Filament Voltmeter

for Receiving Sets

MODEL 30t

Simplified tuning by eliminating guesswork as to valve
adjustments,

Filament voltage control increases the life of the valve
from two to three times,

The Weston Filament Voltmeter is accurate and can be
relied upon for duplication of results.

ALL THIS MEANS

BETTER RECEPTION
List Price £2 : 9 : O

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.1

Talephone : Holborn zo029. Telegrams 1 * Pivoted, Smith, London.”

" MARCONI  SCIENTIFIC COMPONENTS

EveryYamateur knows that only gnnrgnteed. components
can give: him guaranteed efficiency in his_apparatus.
The mere fact of his components being HL.8.1. Productions
gives him confidence in his experiments.

When an M.S.I. Condenser is stated to be <0005, it is
-0005,-and neither more nor less. The same meticulous
precision obtaing throughout. '

5 Every M.S.L Gomponent produced passes & rigid test and
4 both the A and Ex; have the satistaction
g : of knowing they are-purchasing not & catch line but a
quality component equal in’ eﬂmency to thoge used on a.ll
i M.S.I Sets which receive Conti in En

‘ and English stations on the Continent. Our prices are
reasonable, but our efficiency is

S MARCONI SCIENTIFIC
A 2/l INSTRUMENT Co.2Ltd.

London Showrooms }

MODEL 301,
FILAMENT VOLTMETER.

O

rr

‘001 mfd. DOUBLE ANODE
PRICE - 25/- -~ POST ORDERS * CONDENSER |
|\ -0005 - 22/6 Works—70 JDUDDEN JHILL ‘LANE, Each section 00025
L 00025 - 20/ WILLESDEN, N.W.10. PRICE - 30/
- 20 Mounted 42/8
l‘F 0005[» : - .17/6 Phone—Showrooms EI Gerrard 7743. I May be connected to give
1 Mounted 10/~ extra in each case. - Phone—Works . Willesden 2619/8. ‘0005, ‘00025, ‘000I25. |

40 DEAN ST., SOHO, LONDON, W.1,




JoLy 2, 1924

THE WIRELESS WORLD AND RADIO REVIEW iii

LOOK TOYOUR RHEOSTATS

Is your expenditure on Valves
more than you care to think about ?

* * *

Are your valves going down like nine-pins before
the onrush of imperfectly controlled current?

* * *
Are you getting that regulation which comes
in jerks and spasms and does more to shorten
the life lof your valve than any other cause?

* * *

IGRANIC Rheostat

perfect results

* * *

Then fix an and get

IT WILL APPEAL TO YOU, BECAUSE

There is a type for every valve and every purpose.
It is a joy to handle and gives perfect control.
Its unique design puts it in a class by itself,
Its robust and sturdy construction ensures long life,
Its smooth dependable action gives better results,
The coned knob provides a natural and pleasing grip.
Whatever type of valve you favour there is

an IGRANIC Rheostat that will give your
set an added touch of refinement and

SAVE YOU MONEY

* * *

YOUR DEALER STOCKS THEM

Write for Lists U.76.

Plain type rheostat for ordinary
valves and Dull Emitters of .25
amp. type. Resistance 4, 6, 8, or
10 ohms. Price 4/6

Vernier rheostat giving

V type
extremely fine adjustments, simi-

lar to plain type.
ohms. .

4, 6, 8 or 10
Price 7/-

‘“Igranic” Battery Potentio-
meter furnishes the precise con-
trol of the plate potential so
necessary for the successful oper-
ation of the sensitive detector

valve. Resistance 300 ohms.
Adjustable contact fingers.
Nickel fnish. Price 7/-

Manchester: .30 Cross_Street.

Birmingham : 73/4 Exchange Bldgs,,
New Street.

50 Wellington Street.

149 Queen Victoria St.,
LONDON.

Cardiff : Western Mail Chambers.
Bradford :

Newcastle—go Pilgrim Street.

Elstow Rd., BEDFORD.

18 Woodview ‘Terrace,
Manningham.

Works :
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‘ AMPLION
TS JUNIOR

with Floating Diaphragm

2716

$

Y | TheAMPLION |
R
JUNIOR
DE LUXE

i with Floatng Diaplirasm ’
|

P e 52:2:0

DPrice Reductions

HESE models incorporate the latest develop-
ments in Loud Speaker construction. . 5
Colourable imitations of the above original
designs having been placed upon the market . . but
without the patented features exclusive to the
Amplion and essential to Loud, Clear and truly
Natural reproduction . . the House of Graham has
decided to protect the public by marketing genuine
Amplion models at these greatly reduced prices.

Obtainable from Wireless Dealers and Factors of  repule.
ALFRED GRAHAM & COMPANY

1' Teiephone : (E. A. GRAHAM)
Sydenham 2z820-1-2 St. Andrew.,s'works.‘ CrOftOli Park’

j Telegrams :
;  Navathada,
Catgreen, London.”*

Shorooms
25-6, Savile Row,
W.1., and 82, High

U3 4 STNETTVANAY

o

((*

rea
il
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Handy DUAL
Rheostats

for dull-emitterorbright valves

HE only Rheostat which can

be used to control either dull-

emitter or bright valves, without
alteration to set or Rheostat, is made
by Burndept.

The first half of the element of this
Dual Rheostat is wound with 25 ohms
resistance and the second with 5 ohms
resistance. The whole 30 ohms resistance
controls a 43-volt cell lighting a D.E,3 valve
and the 5 ohms resistance controls a 6-volt
accumulator lighting an R.4 or R.5 valve.

The movement of the Rheostat brush over
the element is very smooth. The resistance
wire is wound on a former consisting of a
spiral steel spring inside an insulating tube of
special composition. On this former, the
windings yield to the pressure of- the brush.

The Dual Rheostat can be mounted behind

any panel from } to § in. thick.

No. 222. Dual Rheostat for panel mounting,
complete with drilling
template oo c 7/6
No. 223. Dual Rheostat mounted on

engraved ebonite panel,in polished
walnut box .. - 15/-

._./////////////// % i //////////
Y / /////// it

BURNDEPT LTD.,

Aldine House. Bedford Street, Strand, W.C.2

'Phone : Gerrard goj2.

Visit our Stand at Wembley in the Palsce
13.

of Engineering, Avenue 13, Bay

BURNDEPT

‘SCREW SPADES
1/3 per dos.
COPPER

24" X 1/16" % 1/162
square,
i/6

per doz,

Hosdn!onu B.B.C.

Siemens, Brandes,
Sterling, all.. 25/-
General Radio 20/«
120 ohm ex-Govt.
Sullivan’s 5/6
.T. Batteries,
WithWander Plugs
6ov., 8/- 36v.,4/10
jov., 4/= 15v., 2/=
4v. F.L. Btry éd.
66v.Ever-Rdy.13/6
36v.,8/-,16v., 3/8
Slemens same price
Matt Ebonite Panels
Any Size Cut.

24"x127 12/-
Aerial Wire 7/22's
Enmld., bright 4

strd. IOO 3/9 2/9, 1/1

Rubr. Id.in., 5d. yd
Insulafors.

Shell, zi’xz}' &d.
Reel 2z”, Egg 2d.
Crystor Type 9d.

4 ad.
91/- 127 & 15" 1/3
Ebomto Coil Plugs.
Superior .. 10d.
Narrow type 8d.
Basket ,,
Moulded type 8d
Coil Formers 2}d.
Ebonite Switches.
Tumbler r§ 1/3
DCO2/95C01/8
Dewar D.C.O. 3/3
, DPST. 2/9
Utxhty 2-way 4/-
ge 5/=, 4W6/~ 6W8 /-
ries-parallel 3/9
Double-arm 2/~
LeverType stocked
Miniature Twin 9d.
Lissen 2-way 2/8
New Lines.
Rureka Transform-
ers, C.G.,, 30/-
No.a .. 22
R.E. Chokes 10/~
Shaw’s Hertsite 1 /=
Soldering Irons 8d.
Clix Links ..
Falion V'metr. 10/~
Voltmeter 0-6 4/-

»» Dble 0-50 0-807/6 | TRA

Iron Core Chokes

THE WIRELESS WORLD AND RADIO REVIEW

POST PAID AT
NSRS s

I-I2V. I-35A.
VoIt & Ammeter
|[N.P. Pocket type.

S'6

Special Values

Under 6/6 — 1d.
perl/~Packing, etc.

British Wires, eto.

.fSWG. DCC. ssC. DSC.

181/11 2/11 8/6
20 2/2 3/4 4/2
22 2/8 3/9 4
24 2/11 3/10 5/-
26 3/4 4/2 b/9
28 3/8 4/9 6/8

3 8/6 12/~
40 17/- 14/8 20/-
Jacks — 4-contact,

1/
Plugs 1/3
Potentxometer 300
Obms Ex-Govt. 4/68
Buzzers ,, 2/6
Microphones  £/-
Tapping Keys 2/=
Ebonite Dials.
Engraved 3° 8d.
Knobbed Type 1/=
23" Fil. Type 8d,

'Mica, -002 Dos.

w37x21 /=, 2"x1474d.
N.B. Switch Seta.

D.C.0.1/95.C.01/38
H’dphone Cords} /=
Alum. H'dbnds 2/68
Igranic Coils, etc,
All ' Burndept ”
& "‘Lissen’’ Goods
@ Basket Coils.
300/2,600 metres,
and 3 Holders, 4/8

tish I Igranic 21 /- & £20/=

v

CALLERS' PRICES

EBONITE
VERNIER

2=0oil Holder

Panel Type,
7/6

A Microscopieal

Adjustment.

L.
Radxo Inst. .. 25/-
Silvertown .. 2]/«

Bumdeptzs/- 27/8
“Royal .. 20/
Reliab’y 10/-&12/0
Ferranti 17/6
Xtraordinary 8/e
TangentlS/-& 17/8
A.F. ’phone 8/=

™ Modulatxon 8/~
H.F, Tangent §/0
QOojah, soom, §/8
., 600 & 3o0m, l/G

1/8

D | Formers onl

Var, Condensers.
-001 panel type 7/=
00075 Vernier 8/«
0005 [ Blade| &/~
‘0003 | 1/6

a002 {Extra/ 3/8

/7| Knob'd Dial1/-ex.

Stock ‘“ Fallon”’ &
‘J.B." usual prices
Vernier, no dial 8/6
5vane3/3,7vane 3/8

/91 “Polar” types10/8
T

‘erminals.
MI11-Pol. Brassg
4B.A, Standrd. 14
Spade type, doz.34
Telephone type 24
Multiphone 4w, 84

y, 6-way
Refty. spring
2BA Small type,
Contact Studs
Spring Washers
Coil Holders.
Ashley fixed 2/

s moving
Igranic 3 Set
Ebonite 3 coil

iR Rcol s
Anode holder 1/-
Fil. Registanoes,
Good quality 1/6
Igranic 4/6 &
Ormond .. -
Burndept
Zenith
Microstat
Spirals, only 4d.
Formers ,, 7d.

[ 2l -

[EEeE

pstalindad

T Experimenter's
Parcal.
Useful Materials,
5/6 worth' 20/-

Variable Leaks.
Filtron o-7meg. 4/=
Watmelo-5,, 2/

/8 Lissen Tﬁz 2/8
Valve ers.

Type A Polar 1/8
Screwed 8 nuts 8d.

1,000-& 750 oh. 9d.! SOLICITED.

WHte for ** Complete Supplementary

tional’ Values,” sent Post Free.

J. H. Taylor & Co. =

Electrical 'Radso Enginsers

Telephone : 341,

Accessories.
Morris Temp. 6d,
Nu-Graving 7§d.
Gal. pulley
P. Wax block
Resin  Solder
Sistoflex tube.
All sizes, yd.
- Tape, yd. 1d.
Condensers.
Dubilier (usual
Mullard ,, prices)
Blocking type 8d,
With leak .. 1/8
Mansbndgexm.( 1/6

zmf.1/6,1/36mf.0d,

4
od.
34
Sd.

Price List of Excep-
XLgg—Revised.)
ay St., Hudderstield

Telegrams : * Thorough;” Huddersfield.
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Marconiphone Baby

atal.
A compact and efficient
crystal receiver at a really
moderate price. Instru-
ment alone £1 7s. 6d.

Marconiphone V2—The
Receiver Supreme.
The most popular
model for the recep-
tion of broadcasting. An
extremely sensitive and
efficient _two-valve re-
ceiver, Price complete
with valves, batteries,
and all accessories,

£19 4s. 6d,

Ma.rconmhone Two-stage
Voice Amplifier.
A two-valve amplifier
unrivalled for purity of
tone and fidelity of repro-
duction. Price corplete
with all  valves and
batteries. £20 10s.

Your Receiver is here

In the Marconiphone range of broadcasting receivers
illustrated in this page there is a model for every
purse. Every home in the land is specially provided
for.

Each of these receivers is a signed masterpiece, the
work of the best brains in Wireless. Every model
bears the famous signature ‘“G. Marconi,” to
show that it embodies everything for which this
great name stands.

The Marconiphone V2—the Receiver Supreme—
alone, or complete with loud-speaking equipment
in the Marconiphone Ideal Home Combination, is
the subject of the special Marconiphone Hire
Purchase offer, which also applies to the Marconi-
phone Two-Stage Voice Amplifier. Under the
terms of this scheme, you can get the V2 complete
and ready for immediate use for £3 down. Post
the coupon below and full particulars will be
sent tp you.

Marconiphone V3
{Standard).

For direct attachment to
Loud Speaker. A really
efficient three-valve re-
ceiver, capable of giving
considerable volume com-
bined with tonal purity
Price complete,

The

Marconiphone R.P.4.
For direct attachment to
Toud Speaker. This
model consists of a highly
selective long-range two-
valve Receiver, and a
two-power amplifier giv-
ing very great volume
together with absolute
purity of tome. Price
complete, £75

Marconiphone V8 de Luxs
This mode! is the V3 re-
ceiver fitted in a hand-
some cabinet with self-
contained Loud Speaker,
batteries, accumulator,
etc. Price complete, ©

£79 15s.

Marconiphone Multi-Valye.
A very efficient and sensitive
six-valve receiver, designed
solely for the reception of
British broadcasting.  This
model may be used with an
ordinary aerial or with the
Marconiphone Frame Aerial
Table. Price complete,

£68 17s. 6d.
Frame Aerial Table, com-
plete = £10 10s. 04.

M

THE MARCONIPHONE Co. Ltd.

Head Office :
Marconi House, Strand, London, W.C.

District Offices and Showrooms : LONDON AND
SOUTHERN DISTRICT : Marconi House, Strand, W.C.2.
'CARDIFF DISTRICT: Principality Buildings, Queen
Street;- Cardiff. MANCHESTER DISTRICT: 17 Whit-
worth Street West, Manchester. NORTHERN DIS-
TRICT : ror St. Vincent Street, Glasgow.

arCoOnt

TFhe Trrumph of

Iphone

1 POST THIS COUPON TO-DAY. 1
! to your local Distributor or Marconiphone Branch. 1
1 Please send me a free copy of the book, “* The Marconi- I
1 phone Makes it Easy,” containing Hire Purchase §

Application Form. i
1 WS 600 000dldb000000000006000008H000000C0 00000 1
I
1

Address ..........oae..

LSRR, e e o e e 9 = e ol

N.B.—The above are the correct prices for the time being of Marconiphone Sets. meg to an ertor wrong prices appeared in the
2 issus dated June 25th.
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kL Electr adix
E 6/6 7 RAL
‘ Valves.

THE WIRELESS WORLD

BARGAINS |

6/6 Ediswan R.A.F

Valves.
« R ” Adaptor 1/-

)

AND RADIO REVIEW

7

DUBILIER

[ am——e [RESISTARCE
s s Sw .. 4
L.R.Single.. 2/8 3 = [ 1 [IN
oo p! 6/3 Gamtbrell . :;g % ati gL R L

I .D. Vario ] FPURN_IER
ge*;dt‘,’g:'d‘;’;r ‘i// The finest all-round| Ex, Acrial .. & EH_HER
Double ’phe Valve,worth double} Heterodyne  7/8
Sullivan .. 7/ Receivers.
H:.R. French 12/6{Dynam Crystal b/
Th. Housten 19/- 6. Magnetos B/l z-valve .. 8
Brown’s “A” 6/12v.8a... 70/=13 valve . 23/16
Type, W/D: 1zj-15a. 86/10 5v.No. 10.. #8/6
1,500 ohms.. 25/-]500 V.50 m/a  £10) Marconi 50 w.
8,000 obms. . airl/é ST m/aiRec. & Send 85
Cords e d 0 Transmit
Portablg Sets : m/a. ._£28 bpz.‘i‘i m 16/6
Wood case.. 17/6iBatteries. do. s2b. 25/ & 35/
Leather .. £7/6f4 v. 40 Fuller 13/6 rv. CW.ar £ %
Fotentiometers. _[0,V: 9O 2v. do. - £510 /
350 ohms,M.3 3/=§EHydrometers 2/6 2v. RAF. $3/10 o]
730 ochms,M.3 7/6}35 V. Ever- Controls .. 15/~ wa
Ampilfis Ry i, O Miors 18 53 Anode
11_4{1; 3‘!‘1" .’g 10 ia:ée /-iner: ’ 10(1.- gaév%metm. R o t
F.” do. 1T .B.C. ..
LF. s-valve £6/10| Pt ILIT 00, 000 £6 esistances.
., 6 do. £6/10jHarth Outht. P.100/3,000 55/10
HEs do. £4/10]"ire rubber,yd 1(1. P.120/1,400 The use of Resistances and Condensers in
, 7 do. £8 Spikes o Heterodyne 58(10 the place of transformers is a method of
W Mats . 12/ | Gondensers. ! amplifying wireless signals of both
R.AF, Inker £6/10 Clips I 111 Roap ) radio and audio frequencies which offers
’ Relays 18/-, 85/- Chokes. N coormf, .. 7/~ severaé t?ldvfam:ages, %artlcularly in tlllze
’ 1,000 W, .. -1 . 2 B case o ¢ former, when working on the
?o\le";e 1/ H.T. .. 10/- .gggg;ﬁ;_ g;. longer wavelengths. £
( Coil oo qjJlransm. . 16/-f Mark 111 25/~ Firstly, there is a saving in outlay.
. Relay .. 5/-1Wires, Copper. ] Abbey 14/-
Cabinets .. 10/-f12 st. Enam. Aelélal Glass Trans. Bb/- fxer;;?l%lg;tm thet ﬁ,asedoftA\;dlo Fre};;uﬁncv
S 00’ .. ~ ion e distortion which 1is
msxl%ml?t;o:fc 01 T\‘]vlixelrplhone,roo‘zl/a: g\fle)?lier 98 liable to oceur is almost entirely eliminated
Butions -'d' Down, 1z yds. 1/ Blocking .. 1064 \ making this a favourite method of ampli-
Shell 6(1’ $WG.DCC. 55¢. DSCY .05 mid 1/8 fication amongst enthusiasts.
Eg oo 118 1/11 2/11’3/5 rfd, 9/ But—there is always a ‘ but’”—the
B ﬁ dGix 13; 20 2/2 3/474/2], fd. 2/8 Resistances must have certain important
Silvertown | 3//- 22 28 8/9 470 500 volts— falities
Trans. Lead-in, 24 2/11 3/10 5/-1 Y mid. 10/~ They must remain constant in value,
3,000 v. .. 15/ 26 3;/ 4/2 5/9] 1 mfd. 17/ and they must carry normal loads -for
Regelver 1/6 &£ 94,128 3/9  4/9 G/BFZ mifd. 22/6 prolonged periods without overhsating.
1,6{30 4/10 5/4 7/6 Plug. Varia. 10/-
Pulleys .. 1/6 32 56 6/~ 8/9),0 on0v. 23/~ These problems were the subject of long
Switches. ) 36 8/- 8/6 12/-]== eéxperiment in our laboratories, and we
lb)(‘(i Splgoof ?99 < 17/- 14/8 20/- %?gés.Drﬂls. A t}l{nally placed on the market Anode
i — R  sos iadard oo o
Chat. Compo 1/=|Tool Rolls.. 3,6 20, 100,000 ohms. ach Resistance
2,000 V. enclo 27/6 Revictances 84 vZ(l)v e 6;6 is tested Idurglg(,: manufacture on a load
M:lhammeters - es “C” type of 200 volts and has to pass such
M.C. .. .. 80/= ?Frxz;er?i,ow & %//3 “R™ Type 10/- stringent tests with honours bafore it is
6 mja. .. 80/~ Fower do. /88 DL 06 18/= & 30/ offered to you.
somfa. .. 35/ Buzzer Sets 7/6 g F. T ?15 2%//(_; It is supplied complete with holder as
3:)01!111/312 o %75 o Momse keeys . 26| o s = illustrated, and costs only
Meéaz ra/n o 45/ Terminals. foﬁd gpeta,kets.N 6
Volioton 8¢ - |Ex W.D. doz. g/8f LK Farts.. 76 5/6
39.8/6, 30 v. 10/-|Fole Paper 80.book| 7 & Jlirad 802 '
At - 10/-Iprotractors. . 8/-| Mot o »

i é:g z trom %g;: Mast 30" steel 70/-} 1 H P zv. £3410 The Dubilier Condenser Co.(1921)
EroR BRRARS = Hand Magnetos, do. 2zo v. 14/}0 L., Goldhawk Road, Shepherd’s
oo g, Sov. .. 7/l ILP 110V, £523 Bush, London, W.12

9% o Micro Tnsets 1/- nghtumg Arrestors ush, London, W.I2
Send 3d. StampsjButtons .. 4/~ & 8- ' Phone—Hammersmith 1084.
for June Iilus- ‘
trated Catalogue Tﬁleg’””f; Izﬁfi‘

. tradiz, ,
o Wireess p\g,c?mo ,+ London.”

CONDENSER CO1192I)LTD

8 DUBILIER

e - e i s S ——

E.P.8.67.
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Manufacture of Broadcasting Apparatus

Use of Patents.

THE pioneer work of the Marconi Company in con=

nection with wireless telegrapby and telephony is

well known, and as the result of many years of
research work and considerable expenditure, the Company
sontrols numerous patents relating to the manufacture
or use of wireless telegraph and -telephone apparatus,

The Company is prepared to grant 2 licence for the use
of its patents in connection with the manufacture of
broadcasting apparatus to any member of the British
Broadcasting Company, Limited. .

A large number of firms (including the principal manu-
facturers) are already so licensed and pay royalty for the
use of these patents, and all apparatus manufactured
under license is so marked.

Any persons or firms manufacturing or offering for sale
valve apparatus embodying patents controlled by Marconi's
Wireless Telegraph Company, Ltd., without its permission
render themselves liable to legal proceedings for infringe-
ment.

Whilst hoping that it will not be forced to take legal
proceedings the Marconi Company wishes to give notice
of its intention to protect its own interests and those of
its licensees, and in cases of infringement the Company
will be reluctantly compelled to take such steps as may
be necessary to defend its patent rights.

Marconi's Wireless Telegraph Co.Ltd.
Marconi House, Strand, London, W.C.2

THE WIRELESS WORLD
and Radio Review
VOLUME XIil
BINDING CASE & INDEX

2/6 net. By post, 2/10
INDEX only, 8d. post free.

Complete Bound Volume, 20/- net. By post, 20/9.

THE WIRELESS PRESS, LTD.
12-13 Henrietta St., Strand, W.C.2

QUESTIONS & ANSWERS
COUPON.

See special conditions on page 414.

To accompany Questions

sent in during the week

commencing July 2nd,
4.

VOL. XIV. No. 14,

TR T S R

ENAMELLED &
SILK COVERED
COPPER WIRES

For Wireless Apparatus Manufactﬁrers

We have large stocks of all
sizes, which ~can be delivered
immediately from our London Stores.

i Single Double !
S.W.G Enamel. Silk, Silk ]
! bs. Ibs. s, |
- 7o
LI 1,156 18 8 |
I =1 300 18 138
P o2 162 31 3 !
23 2,558 147 2
g m W A&
. 28 462 2 185 i
1 9 18 38 [T
tE oz B o8
| 30 708 360 s
| i 47 % 11
32 2,900 298 56 |
LB E E 2
I 35 el 38 S -
i 38 720 188
(E & B2
19 1918 sg |
| » 184 752 180 |
i1 a2 1,654 = !
} B 3,018 21 i
4 1432 499 19 1
Vo 978 10 B,
: 47 — 96 8 1

Very keen prices quoted for quantities.

KENT BROTHERS,
ELECTRIC WIRE CO.
& E. H. PHILLIPS, LTD.

15 BERNERS STREET, W.1.
Works and Stores :—43 Berners Mews, W.1.
' Phone—Museum 8200 & 8201,  ‘Grams—Encosil, Wasde, London.
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Vssst the Sterling Exhibi—Palace of Engineering, Avenue 15, British Empure Exhibitron.

The STERLING
ANODION”

TwoValve Long Range Receiving Set
Gets all British Broadcasting

This Sterling two-valve set has achieved some wonderful
long-distanceruultsunderfavourableconditionsandiscon-
sistently perfect in performance for all ordinary reception.
There is the “Sterling” touch in its workmanship and
finish. It is compact, efficient and moderately priced.

The “Anodion” is adaptable for reception on all wave-lengths
up to 3,000 metres. As supplied it is fitted for British broad-
cast reception only. The set as shown, in highly-finished half-

hinged walnut case, with sloping panel.
_ B.B.C. Tariff extra 15/-net .. .- £9:9 :0
Valves, betiertes, head telephones, coils. and Obtain from your dealer

additional reaction units for the ** Anodien™ are

sapplied af extra cout, full particuigss of i¥ch  Adur. of STERLING TELEPHONE & ELECTRIC Co. Ltd.
PUBLICATION W.W.389A. 210-212, Tottenham Court Road, London, W.! Works: Dagenham. Essex

GENTS’
“Tangent” L.F. Transformers

Fitted with soldering terminals or
Fitted with patent “ Tangent” terminals.
Tested on actual Broadcasting.
Guaranteed for silence, speech and music.

ENORMOUS SALES ENABLE
ANOTHER REDUCTION to

12/6

[f fitted with patent '‘Tangent” terminals —2/= extra.

Send for Legﬂet “LD.”

Lowpon ¢ GENT & Co', Ltd' No second-rate effects will

25 VicToRIA ST, S.W.1. Manufacturing Electrical Engineers, satisfy the intelligent purchaser
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THE CRYSTAL DETECTOR IN THEORY AND PRACTICE V.

THE DIRECTION OF RECTIFIED CURRENT
IN CRYSTAL DETECTORS.

By JAMES STRACHAN, F.Inst.P.

VERY large majority of crystal
rectifiers give a rectified cufrent
which is constant in direction
with reference to the loose contact.

This may be either + ve or —ve, according
to the composition and nature of the crystal.
A few crystalline substances give both
+ ve and — wvg currents from different
spots on the same crystal, but in these cases
it has been observed from repeated ex-
periments that the current is much stronger
in one direction than the other—generally
+three to four times stronger—so that even
in such cases when the-detector is adjusted
to work at its maximum efficiency we may
regard the direction of the rectified current
as constant.

In dealing with this subject it is necessary
for convenience to describe a crystal as
+ ve or —ve according to the direction of
the rectified current flowing across it.
A positive crystal is one in which the crystal
is & ve'and the metal point or catwhisker
_ ye with reference to the rectified current
flowing across the loose contact, while a
negative crystal is the reverse.

In the case of crystals which are both
+ ve and —ue, all "of which are natural
minerals, it is interesting to note that any
attempt to associate the 4 ve and — ve
spots with particular crystal faces or planes
of symmetry failed-absolutely, and it was
frequently found that - ve and — ve
spots occurred on the same sensitive plane.

Table 1. gives a number of such crystals
and shows how much stronger the current
is for one sign than the other. These figures
are based on experiments with a number
of specimens in each, species.

It will thus be noted that for all practical
purposes natural galena and zincite are
— ve, whilé molybdenite is + ve.

All other crystals examined gave only
one sign. It is interesting to observe the
signs of natural and synthetic galena and
various compound sulphides containing lead
sulphide (Table II.).

TABLE I
+ve —ve
Name of Composition. [ current | current |
Crystal. l ' m.a. m.a.
Galona .. | PbS 25 5
Molybdenite = Mo S, -5 -1
Zincite . | (Zn Mn)O .. 3o 1to 1+5]
Jamegonite.. | 2 PbS-Sb,S; 5 25
Stromeyerite | Cu,S-Ag,S .. | 3 1
TABLE IL
Name of Crystal. i\ Composition. Sign.
Galena (natural) \ Pb S —ve (+ ve |
' weak)
. Galena (synthetic)‘. Pb S i, o ve
‘Galena (synthetic)) Pb 8 with — ve
with traces of | traces Sn 8
tin sulphide. |
Galena (synthetic) Pb S with + ve
with traces of 1 traces Ag, S
silver sulphide |
Sulphide of lead | Pb S-Ag, S + ve
andsilver.
Jamesonite .. | 2Pb:S:Sby 8y | + ve (—ve ‘
. 1 - weak).
Bournonite . | 3(Pb Cu,)S- — ve
| Sb, 8.
Frieslebenite .. | 5(Pb Ag,)S: + ve

It will thus be seen that the sign of lead
sulphide is affected by its composition.
Similar variations have been observed in
the .cases of lead,selenide (Pb Se) and lead
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telluride (Pb Te) in [combining these sub-
stances synthetically with other metallic
tellurides, selenides and sulphides. It may
be noted in passing that all the galena-type
proprietary crystals examined, including
all the well-known brands, were constantly
and strongly -+ ve in sign.

Table III. gives the sign for a selection
of the more useful |crystals or those fre-
quently referred to in the literature of the
subject.

TABLE III.

Name of Crystal. Sign.
¥

Galena (natural) —ve (4 vo
weak).

Galena (synthetlc) 4+ ve

Zincite . —ve (- ve
weak).

Iron pyrites — ve

Iron pyrites (marcasxte) — Ve

Copper pyrites - (most specxmens) + ve

Copper pyrites (a single example) —ve

Tin pyrites (stanrute) 5 + ve

Covellite (copper sulp}nde) + ve

Silicon (fused) 5 . + ve

Carborundum — Ve

Molybdenite + ve (— ve
weak).

Graphite + ve

Tellurium . . -+ ve

Cassiterite (tin bmoxxde) — ve

Magnetite + ve

Cerium oxide + ve

Hmenite .. -+ ve

Lead and silver telluride — ve

Lead and gold telluride. + ve

Thus out of a fairly representative selec-
ion of crystals about 6o per cent are - ve
d 40 per cent — ve in sign.
The above signs are, of.course,
th reference to a metallic point or “ cat-
whisker.” In the case of zincite-crystal
nbinations the other crystal may be re-
garded as the “ catwhisker,” and as already
rved, this crystal should not be a
nounced rectifier, but a good conductor.
sornite, which has been found to be very
dy — ve in sign, is ideal for this purpose
a sharp point of this crystal may be
advantageously in conjunction with
v other crystal of approximately the same
degree of hardness. It is not subject to rapid
atmospheric oxidation, and in this respect is
ter than copper or bronze points.

taken
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With regard to crystal-crystal combina-
tions generally, it is found that two different
crystals, both being good rectifiers and of
opposite sign, oppose each other in rectifica-
tion, while two of the same sign give at best
only about fifty per cent. of the rectified
current obtainable from one only with a
metal point. Crystal-crystal combinations
therefore are only effective when one of the
crystals is neutral, or- nearly so, and thus
takes the place of the catwhisker.”

The sign of a crystal may of course be
most easily found out by including a galvano-
meter (a milliammeter or microampmeter)
in series with or switched in shunt across
the phones, but where a galvanometer is
not available the sign may be determined
by placing a crystal detector of known sign
in series with the one to be tested. Wken
the two rectified currents oppose each other
the one neutralises the other more or less

completely, and reception is nil, or very weak,

but when the two rectified currents are
flowing in the same direction reception is
normal. The detector of known sign should
be reversed several times in order to make
certain of these directions.

A knowledge of the direction of the rectified -
current in a crystal detector is useful and
necessary to obtain the best results from
this apparatus.

In a simple crystal circuit it will be found
that with good ’phones slightly better
results are obtained by connecting the latter
up in a particular direction. In the majotity

. of standard makes of telephones the terminal

leads are marked - ve and — ve for this
reason, and also because the passage of
even a weak current through the ’phones
in the wrong direction gradually weakens
the permanent magnets of the receivers.
In the case of sets situated near to a B.B.C.
station where it is possible to work a loud
speaking telephone with fair results, this
effect is most marked.

In the case of a crystal circuit using an
applied potential through- a potentiometer
the best results are obtained when the applied
potential is directed in the natural direction
of the rectified current from the crystal.
When the applied D.C. current is passed
in the reverse direction, a slightly higher
potential is necessary, the crystal is not
quite so sensitive to reception and just
about the neutral point where the applied
potential is neutralising any rectified current
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flowing in the crystal circuit serious distor-
tion may result. ,

In the case of the addition of a low fre-
quency amplifying valve to a crystal set
it is obvious that a knowledge of the direction
of the rectified current is essential to obtain
the best results. This is more marked in
the case of dual circuits where one valve
amplifying both H.F. and L.I'. is followed
‘by a crystal rectifier. In several cases I
have seen an L.F. transformer getting the
blame of distortion which was caused by
the crystal detector being inserted in' the
wrong direction. In all valve-crystal circuits
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the current flow should be checked up to
various. points with a galvanometer.

The makers who supply proprietary
crystals would be well advised to mark
their packages with the sign of the crystal,

and to give all the information they can

about its properties. Particularly in the case
of synthetic galenas is this necessary, because
the -+ ve sign of many of these crystals-is
reversed by heating them for too long
a time or at too high a temperature in
fusible alloy, and the resulting — ve crystal
is generally no better than natural galena
in its rectifying powers.

CHAPPELL TUNER.

The tuner shown in the accompanying
photograph has been arranged to combine
the greatest variety of uses with the
simplest design. There are no complications
such as series parallel, tuned stand-by or
reaction reversing switches.

The three tuning coils and the three con-
densers are connected to a terminal board on
the back of the instrument, the terminals being

spaced so as to form the vertices of equilateral:

° o

triangles in accordance with the accompany-
ing diagram.. By means of the connectors,
any single, loose coupled or variometer circuits
can be quickly set up. Extra terminals facili-
tate connections to aerial, earth, grid, etc, The
coil holder shown here is the "Ward-Heatly,
which allows of a 180 degrees movement to’
each of the two moving coils by means of
elliptic trammel mechanism. Condensers are
Sterling square-law, fitted with vernier.

[}
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REFLEX RECEIVERS.

A description of reflex receivers arranged and connected in a different
manner to that ordirarily employed by experimenters.

By W. jawmss.

ROBABLY the majority of the

readers of this journal are acquainted

with the reflex circuit of Fig. 1.

The aerial is connected to a coil L,,

wiuch is tightly. coupled to the secondary

g coil L, A variable condenser C,

& connected across. this tuning coil and tunes

it and the aerial circuit. It should be noted

it the use of a coil in the aerial circuit

m this way does not make the aerial

‘riodic.

uning may be made fairly sharp

correctly proportioning these coils;

general, as the number of turns in L,

ere reduced, tuning becomes sharper and

he signal strength less. The best number of

ms depends largely on the constants of

aerial, and can be found experimentally.

a large aerial is used, L; may consist of

about 15 turns of No. 20 D.C.C. wound over

end of L,. When a small aerial such-as

an indoor aerial is employed, it is generally

tter to dispense with L,, and to connect

aerial to the grid end of the secondary

L;; L, may consist of 60 turns of No. 22

.C. wound on a former 3} ins. in diameter.

his connection is recommended because

a small aerial naturally lends itself to selec-

reception, and the use of coil L, would
result 1n very weak signals.

i anode circuit contains a tuned

arcuit C, L;, which has the usual values,

ly 0-0002 microfarad and 350 micro-

ies (8o turns No. 26 D.S.C. 2} ins.

ter), and across a portion of the anode

are connected the .crystal detector and

ry winding of -the reflex transformer.

Notice particularly that the detector is

ted across only part of the anode

Most crystal detectors of the wire

tact type, which are the sort usually

ed by experimenters, have a fairly

resistance, and if they are connected

the whole of the anode circuit, the

circuit is heavily damped, and

the signal strength being less than

2n be, the selectivity is reduced. The

disadvantage of employing ordinary plug-in
coils in a circuit of this kind lies in the
difficulty in securing reasonable selectivity
because the crystal is usually connected
across the ends of the plug-in coil.

The secondary winding of the reflex
transformer is connected between the fila-
ment battery and the tuned grid circuit,
a by-pass condenser C, being employed to
carry the radio frequency currents between
this circuit and the filament.

3
C A - LT
[ : T &
<4
-
Fig. 1. A simple refles receiver giving one stuye of

H.F. amplification and two of L.F. amplification.
Notice that the crystal cireuit is connected across ondy
part of the anode coil L,.

The operation of this circuit is as follows :
Incoming signals flowing in the aerial are
transferred to the secondary circuit by the
coupling between coils L, and L,, and are
applied to the grid and filament of the valve.
Amplified signals appear in the tuned anode
circuit C, Lj, are rectified by the crystal
detector, and transferred by the reflex
transformer coupling to the grid circuit.
The low frequency signals are then amplified
and pass to the second valvethrough the
intervalve transformer.

It will be noticed that the purpose of the
condenser C; is to provide a break in the
grid_circuit so that the L.F. voltages may
be applied between the grid and’ filament,

.
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but yet to provide a path of low impedance
to the H.F. currents. If no condenser were
connected here, the H.F. currents would
reach the filament through the capacity of
the secondary winding of the reflex trans-
former, and a proportion might pass through
the capacity between the windings of the
transformer to the anode circuit.

The value of condenser Cq is usually fairly
critical, and depends a good deal on the con-
stants of the transformer. If it is toolarge, the
higher frequency elements of the speech fre-
quency voltages set up across the secondary
of the reflex transformer may send currents
through it. )

:?L s 5

Fig. 2. A reflex receiver giving one stage of H.F.

and two of L.F. amplificatipn. It is usually easier

to operate a receiver connected in this way than that
of Fig. 1.

Difficulty is sometimes experienced in
stabilising a circuit of this type, and it is
essential that the experimenter should ex-
perimentally determine the best value of
condenser C, and the most suitable propor-
tion of the coil Ly across which to connect
the crystal detector circuit. ~When the
.circuit is carefully proportioned, very good
results may be obtained.

It is, however, generally easier to operate
a circuit of the type shown in Fig. 2. In
this circuit; the incoming oscillations are
applied to the grid of the first valve through
a small capacity condenser, C,. The anode
circuit contains the high frequency choke
coil L,, which is connected to the positive
terminal of the anode battery through the
primarywindingof the intervalve transformer,
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and a second tuned circuit comprising
coil L, and tuning condenser C,, which is
joined , to the anode through the fixed
condenser C, and to the filament battery.
Incoming oscillations are therefore amplified
and appear in the coil L, and the tuned
circuit Ly C,.

The degree of amplification is determined
by the efficiency of the choke L, and the
tuning of L; C,.

As explained in connection with Fig. 1,
the crystal detector is connected across as
much of L, as is consistent with good signals

.and selectivity. '

Rectified signals are applied to the grid
of the first valve through the high frequency
choke coil L. Condenser C, should have such
a capacity that it will pass the high frequency
currents to the grid of the valve without
hindrance, but yet will not pass low frequency
currents. Coil L, must pass the low fre-
quency currents, but not allow high frequency
currents to leak to the filament.

The amplified low frequency signal appears
in the anode circuit, which includes the
primary winding of the intervalve trans-
former, and is -amplified by_the second
valve.

Fig. 3. A reflex recewer similar to that of F'tg. 2, but
a valve detector is employed, and reaction ingroduced
into the intervalve H.F. coupling.

In place of the crystal detector we may
connect a valve detector as in Fig. 3. The
high frequency oscillations are then led to
the detector valve, which has a grid con-
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denser C; and a 2 megohm leak. In this
arcuit a condenser, C,, is connected in series
with the aerial circuit, and L, is a variometer.
To obtain reaction effects a condenser Cg4
connected between the anode of the
tector valve and the top of the tuned
cuit C, L,, and a variometer L; is con-
nected in the anode circuit of the detector
series with the primary winding of the
eflex transformer. This receiver operates
follows :—
Incoming oscillations flow in the aerial
uit, and pass to the grid through con-
nser C,, and amplified high frequency
illations appear in the anode circuit Ch,

A stage of low frequency amplification may
be added to this receiver as shown in Fig. 4,
where the primary winding of an intervalve
transformer replaces the telephones, and the
secondary is connected to valve V.

C; is a fixed condenser connected in

series with the aerial, and may have
a value of 0-00025 microfarads.
L, the aerial variometer.
C,, the coupling condenser; capacity
000025 pkF.

Ch; and Ch,, are high frequency choke
c01ls and may be Nos. 250 or 300
plug-in coils for experimental work.

C,, a coupling condenser, capacity 0-:00025

and C, 1,. J7AN
-
L)
Wt £
== —-n3
Cs
=N S b s
ot x> HT -
< gt—\" ‘
g—'o i 4 _____g;
L
- =
<=

4. A reflex receiver provided with o reaction control and giving one stage of H.F. amplzﬁcatwn, valve
rectificatton and two stages of L.F. amplification.

Ihe oscillations = are rectified by the

tector valve and pass through the primary

iding of the reflex transformer T,; the
ndary winding is connected between
filament and the grid of valve V.

Valve V, then amplifies the low fre-
icy signal which appears in the
hones.

Condensers C, and C; are both of such
wcity that they will pass high frequency
rents but not low frequency currents.

The degree of reaction is controlled by
ring the inductance of the variometer L.

-

2, @ variometer similar to L,.

a fixed condenser of about 0-00025 uF
connected across the variometer.

the reflex transformer.

a grid condenser of 0-00025 uF.

a reaction condenser about. 0:000I xF,
but the best value should be found
experimentally.

is the reaction variometer.

a by-pass condenser, capacity 0:002 uk.
a by-pass condenser, 0-002 uF.

an intervalve transformer.

; a telephone condenser, 0-002 uF.
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TUNER EFFICIENCY.

Having viewed with some concern the tendency of the experimenter to incor-
porate variable condensers in conjunction with plug-in coils in his receiving
gear as a means of-tuning the aerial, the writer recently conducted a series
of experiments with a view to. establishing the efficiency or otherwise of
various methods of tuning. The results are, in many cases, surprising.

By AsutoN J. COOPER.

T is a recognised fact that the human

ear is a very poor piece of mechanism

for gauging or comparing any degree or

volume of sound, and in order to illus-
trate the points at issue properly, a horizontal
galvanometer was used. This instrument is,
as far as I know, one of the most sensitive
obtainable, is dead beat, and has no mechani-
callag. The fixed coil is stated by the makers
to be'wound from the centre to a resistance of
1,000 ohms with copper wire 0:0049 in. to
0+0051 .in. thick (single silk covered), and
that a deflection of 10 deg. on the needle
should be given by a current of 1/40,000th of
an ampere, or 25 micro-amperes, the whole
scale reading of 4o deg. representing 100
micro-amperes. ,

The needle is magnetic, and is carried in
bearings of agate with sapphire points similar
-to the needle of -a mariner’s compass, and
before commencing operations the needle
(which is inside the coil and not projecting,
the projecting needle being the scaleindicator)
is aligned with the earth’s magnetism.

The tests were carried out in one evening
on signals emanating from 2LO, which
station is about 1o miles from my aerial,
and the crystal used was a good specimen
of Hertzite with resistance wire contact.
On the evening previous to that on which
the tests were carried out, signals from 2 LO
were closely observed as to their consistency
in strength, and no variation or fluctuation
was noticeable save for, perhaps, o-5 deg.
of modulation caused by the impression of
speech, music, etc,, on the carrier wave.
The detector crystal was placed in such a
position that the sensitivity was not altered
from one end of the evening to the other,
and a tapped coil tuner was used as a standard
for comparison throughout. After each test
the instrument and detector were switched
to the tapped coil in order to confirm ‘that

the crystal sensitivity had not altered. This
is mentioned in order that it might be quite
clear that the tests were carried out as care-
fully and under as uniform conditions as
possible:

The first test was carried out with a series
condenser tuner, with a plug-in coil arranged
as shown in Fig. 2. This is a type of tuner
which is very much in vogue at the present
time, and after setting the crystal to
maximum sensitivity and securing sharp
tuning the galvanometer deflection was
recorded as 5 deg.

The instrument and detector were now
switched back to the tapped coil, and the
reading noted after securing maximum
sharp tuning, but it is not intended to
disclose this reading until a later stage. The
reading of the first test was confirmed as
5 degrees.

Test No. 2 was a smaller plug-in coil with
variable condenser in parallel, as illustrated
in Fig. 2. The galvanometer read 3 degrees.
The standard reading was checked off and
the reading again taken on circuit Fig. 2
as being 3 degrees. '

Test No. 3 was on a tuner arranged as in
Fig. 3. Here we have a coupled tuner, tuned
with plug-in coils and variable condensers.
The closed circuit condenser was, as shown,
of small value. The galvanometer reading
was 5-5 degrees with a tight coupling.

Test No. 4 was with a circuit as shown in

Fig. 5, which is a coupled circuit with the

aerial tuning condenser in series with the
aerial. The deflection was Io degrees, a
marked improvement.

No. 5 test was again with a circuit as is
shown in Fig. 1. In the first test, a 0-001
variable condenser was used, and this was

“'made up from bought parts. Test No. s,

however, was with one of the very best
built up condensers available; one in which
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the vanes were solid with the supports.
The reading was g degrees. This test was
made in order to check the advantages of
archasing best quality condensers, and,
will be seen, there is a decided advantage.

g

‘.ul
|

Fag. 1. This circuit gave Fig. 2. Ghives 3°
& deflection on the. deflection.
galvanometer.

The sixth test was on a variometer of one
the most efficient types, the windings
mng cotton covered without former, but
2eld together by the ‘aid of some form of
glass hard varnish. A very tight coupling
exists between the rotor and stator.- The cir-
t arrangement was as Fig. 5. The reading
was 18 degrees. A built-up variometer
vas tested and gave a reading of 14 deg.,
loss probably heing due to the fact that
the coupling was not so tight and the tuning
less sharp. !
The seventh test consisted of a series of

v

Fig. 3. 5'5° obtatned Fiy. 4. This circuit
with tight coupling. gave 10°,

trials with condenser in series with the
aerial lead on the best variometer.
The results were :—
0-0003 mfd. variable condenser ., 3-5°
0-001 mfd. variable condenser .. 11°
0-001 about 20° scale reading .. 3'5°
All moving vanes in-engagement with the
Exed vanes.)
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It will therefore be seen that when a
variable condenser is used in series with a
given coil that the maximum efficiency is
obtained on the higher condenser readings,
and that the smaller the condenser reading
the lower the efficiency. It becomes
apparent that variable condenser tuning is
for this reason alone hopelessly inefficient as
compared with other methods, especially on
the end of the scale.

Test . No. 8 was carried out with two coils
wound with bare No. 16 and No. 20 wire,
and mechanically supported by strips of
cbonite, the coils being made to slide one
within the other so as to form a sliding
variometer. The arrangement was as shown
in Fig. 7. The galvanometer reading was
24 deg. This is, to say the least of it, a

Fig. 5. Gave 18° Fig. 6. Tapped air
deflection. spaced coil which
gave 20°.

huge increase in efficiency, this reading
representing  approximately - 55  micro-
amperes.

The ninth test was on the tapped coil, the
readings of which had been taken as the
standard all the evening (Fig. 6). This
reading was 20deg. A four-wire counter-
poise substituted for the earth.lead reduced
the reading to 19 deg., and a o-0005 fixed
condenser placed across the instrument leads
reduced the reading from 20 deg. to 12-5 deg.,
although the tuning was adjusted. This
condenser would, if telephones had been
connected up, constitute the  blocking
condenser often seen on crystal sets, and the
reason for which has never been apparent to
the writer.

The substitution of twisted telephone
cords for single No. 20 D.C.C. to the instru-
ment reduced the reading from 2o deg. to
16 deg. - A 0-0003 variable condenser (all in)
placed in series with the aerial and the earth
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lead reduced the readings from 20deg. to
4 or 5 deg. in each case.

This then concluded a very interesting
series of experiments, from the results of
which the reader may draw his own con-
clusions. The outstanding fact is that the

O v v AT av v v oy

Fig. 7. Asr spaced coils with variometer gave 24°.

addition of capacity in any shape or form in
a tuner results in a certain loss of efficiency
when dealing with this band of wavelengths.
These losses would obviously = become
increasingly serious as we get on to high
frequencies. Apart from a special bare
wire, or skeleton type of tuner, the tapped
coil proved the most efficient. One notice-
able fact might be mentioned in passing,
and that was that the use of the tapped coil
in conjunction with valves, but without
reaction, provided signals perfectly clear and
as loud as those obtained with a plug-in coil

The Runbaken Battery Charger.
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tuner and full reaction on the aerial.
Another point was that the addition of
reaction to the tapped coil did not result in
4 gain in strength as would be expected and
as is generally obtained with plug-in coils ;
presumably dead-end effects and the lack
of condenser damping and losses (to be
otherwise made up for by reaction) was the
reason for this. One fact is perfectly
plain, and that is that ten miles from 2 LO
and with two valves (one detector and one
low frequency) there is no need whatever to
use reaction for loud speaker effects if a
reasonably good outdoor aerial is obtainable.

No new discovery is claimed as a result of
these experiments. In fact, it has long been
known that capacity, when working on
short waves, is an unwanted ingredient in
the tunet, but I don’t think that the matter
has ever been brought to notice quite so
forcibly.

One might expect to sacrifice selectivity
for efficiency when working with low capacity
coils in the ordinary way, but it is thought
that a properly designed tuner minus any
unwanted capacity, is not an impossible
matter. In any event, these figures and
facts are passed to fellow experimenters as
the basis perhaps, for more extensive
research and inquiry into tuner efficiency.

A.C. BATTERY CHARGER.

Wireless users in districts served by alter-
nating current are seriously handicapped in
the matter of accumulator charging. Where
only one or two batteries are to be charged
occasionally, there is no justification for the
installation of a motor generator set or
perhaps even a synchronous rotary rectifier.
The battery charger shown in the ac-
companying illustration has recently made
its ~appearance on the market and
operates on the principle of a polarised
interrupter, while it is of durable construc-
tion and simple to manipulate. On test it was
found to run on full rated load for long
periods with scarcely any sparking at the
contacts. The battery on charge may be
connected in any direction and fuse pro-
tection is provided.

FOR ENERG
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A POLARISED BUZZER.

FOR ENERGISING A WAVEMETER OR OTHER OSCILLATORY CIRCUITS.

Greater stability, economy in battery power and ease of adjustment are

obtainable by the use of a polarised buzzer in place of the ordinary buzzer in

which the armature returns to its normal position by the operation of a spring.

Practical constructional details of a useful instrument are set forth in this
article.

By MAaURICE CHILD.

“N\HE polarised buzzer possesses
many advantages over the usual
non-polarised type, the chief of
which being great stability in

working, economy in battery power and
ease of adjust- :

(in the instrument about to be described it
is in the neighbourhood of about 1/roth
ampere using a battery of two or three dry
cells), therefore, with the provisions made for
eliminating sparking, there is no likelihood

. of this being the

ment.. In the or- [FoFm
dinary type of =
non-polarised buz-
zer, the armature
1s caused to return
to its  normal
position by virtue
of the elasticity of
he spring, and it
1s found that the
springs vary in
their tension from
time to time, thus
causing consider-
ble irregularityin
frequency of
armature vibra-
don. Again, the
ntacts having to
ry  a  fairly
heavy  current,
sparking generally
occurs, and they
thus become oxi-
sed and the
uzzer fails to | :
operate satisfac- f ==

71 cause of unrelia-
N » bility.

; The photograph,
Fig. 1, shows the
complete instru-
ment which in
this particular case
has been built up
by employing
some of the parts
of an electric bell
of the magneto
type ; these will
no doubt  be
familiar to most
readers, as they
are fitted with
two gongs and are
used by the Post
Office in  the
standard tele-
phonesystem. The
original windings
were removed and
the bobbins sub-
sequently wound
differentially’ with

torilv. All these
:dvantages are
largely overcome in the polarised buzzer.
Firstly the making and breaking of the
ttery circuit is forced by a definite magnetic
stimulus to the armature and the elasticity
f the springs- have very little effect on the
te which is produced when once the
ntacts have been adjusted. Again, the
amount of current necessary to make the
armature operate satisfactorily is very smaH ;

" Fig. 1" The complete buzzer.

No. 26 D.S.C. cop-
] per wire. Prior to
rewinding, the cheeks near the free end of the
cores were pushed up somewhat and the length
of the iron core filed down to that of the
bobbins marked A, Fig. 2. In winding
differentially the two wires from separate
bobbins are wound carefully together in
layers and, in order to keep the winding
even, a thin wrapping of paper is placed
between every second layer of wire, thus two
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= Tade S
=y Fig. 2. Component parts employed L Frive o o
=] tn the construction of a polarised si=f] oo sen
P buzzer. (Scale, full size.)
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bobbins with two inner ends and two outer
ends each, together with their iron cores are
nstructed. The back bar (Q) is modified
somewhat as regards shape at the ends; as
the standard instruments these are pro-
vided at one end with a hole and at the other
th a slot for fixing to the instrument box :
ese holes and slots are cut away, leaving
i plain straight back bar with the uprights
ked R in Figs. 1 and. 2.
A base (O) and top (D) of brass }in.
ck and of the dimensions shown are-next
prepared, together with two ebonite blocks
!} in. thick and terminals (T), one of which
15 screwed into a block, the other passing
rough a clearing hole and screwing into
brass base. The latter terminal is shown
the right-hand side of the photograph,
that marked T being insulated and attached
the stiff copper wire which is shown
1ssihg across the lower portion of the instru-
it and which is mechanically supported
at the other end by, passing it through a
all hole in the right-hand ebonite block:

rather massive brass collars (G) are .

fixed in holes drilled in the top plate, and
y are insulated from the latter by ebonite
es (F) and washers in the ordinary
y. They are locked in position by their
nuts E. Brass screws (K) carrying
ot tipped contacts and provided with
k nuts (J), work in these brass collars,
it will be observed on reference to the
otograph that there are two small screws
which stout copper {No. 18 S.W.G.)
wires are attached and which pass through
ite bushes (W) in the top plate. The
anent steel magnet from the bell
chanism is provided with a hole at one
and a screw (N) passing through this
ginally attached it to the back bar. In
present use of the magnet the undrilled
f it is gripped between the back bar
the brass base, when the countersunk
(Z) passing through the spacing
ers P are tightened up. The drilled
] on of the magnet is fitted with a small
ge=ce of iron (X) by means of the screw N,
this acts as a pole-piece and projects
rough the central opening in the top plate
very nearly touches the central screw

the armature B.
Supporting armature pivot bearings are
from £in. hexagonal brass and are
arked C on the diagram. Two No. 6 B.A.
steel grub screws have one end turned down

THE WIRELESS WORLD AND RADIO REVIEW 407

to form a fairly long taper point which
engages in a small hole shown in the centre
of the armature B. The armature is provided
with a contact spring bent up at each end
in the form shown, the contacts being of
silver which are quite easily soldered on to
the springs before assembly. Two small
bobbins (shunts) of ebonite (U), must be
turned up and are wound non-inductively
with a single layer of No. 40 D.S.C. Eureka
resistance wire, the ends being brought out
through two small holes drilled in one of the

i 2%
J T

Fig. 3. Drilling dimensions and circuit adopted.

cheeks and available for subsequent eon
nection. Two long No. 6 B.A. brass
screws (V) pass through the centre of
these bobbins and fix them to the brass
base in the positions shown in the photo-
graph. The diagram of connections is shown
in Fig. 3. |

A small spiral of No. 36 copper wire
should be soldered to a tag fixed under the
armature centre screw, the other end being
fixed under a small-screw. (the - position of
this can be seen as a white dot slightly to
the left of M) in the top plate. This connec-
tion is important as it ensures the armature
being in reliable electrical contact with the
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frame. Pivots themselves are most unsuit-
able for this purpose.

The method of adjustment is as follows.
Screw down one of the contacts K until it
is just touching the armature, which should
be temporarily held in an equal-distance
position from the magnet cores. The battery
should now be connected up and if the
connections are correct, on completing the
circuit the armature should -be attracted
towards fhat core immediately underneath
the contact scréew which has been adjusted.
Should this not be the case, the battery
must be reversed.

The second contact screw must riow be

not

JuLy 2, 1924

brought down until it just touches the spring,
the previous contact screw having been
removed. The battery circuit should now
be completed once again and the armature
should be attracted to the core immediately
underneath the contact screw. If this does
occur, the connections of one of the
coils must be reversed. Subsequently both
contact screws may be adjusted until the
best note is given by the armature. It is
of some assistance at first, to place a low
reading ammeter in series with the battery,
and adjust the contacts so that the current
is at a minimum with the greatest steadiness
of note.

Correspondence.

Fine Wire Coils,

To the Editor of THE WIRELEss WORLD AND
Rapio Review.

Sir,—My attention has been drawn to a mis-
conception of the scope of the fine wire coils I
described* and I shall be obliged if you will allow
me to correct it.

The coils are not for all-round use but are merely.

‘supplementary to the normal commercial type.
They were investigated, developed and used in the
reception, by loud speaker, of the nearest B.B.C.
station, ¢.e., in circumstances where the ample
volume of sound available permits a certain
amount of loss of efficiency; this margin is made
use of by broadening resonance with increased
ohmic resistance. I am still at work trying to
increase efficiency while maintaining the improved
definition which I think may now be taken as
being amply proved.
J. H. REEVES.
London, S.W.5.

¥ Wureless World, April 30th, 1924, p. 13..

A Variable Grid Leak,
To the Editor of THE WirrErkss WORLD AND
Rapio Review.

Sir,—One hears so many grumbles these days
anent variable grid leaks that I venture to suggest
that some of your readers may find, in the following
‘device, & solubjon of their troubles.

It is an arrangement on which I fell back for
precigion working, and, as far as I can see, it has
the real advantage that it can actually be calibrated
to known values which thereafter remain constant
for the same position of the pointer.

An ebonite disc of some 2} to 3 ins. diameter,
and about }in. thick, has a groove running close
to its circumference nearly all the way round.

ENCIL GROGVE
Dise-

A C’UP

MERCURY LEVEL £
EBONITE HANDLE
OR GEAR WHEEL

I
|
‘ !
This groove is lightly rubbed round several times
with a lead pencil. The centre of the disc works
on an axis which is mounted in a bearing and allows
the bottom of the disc to dip into a cup containing
mercury. The necessary connections are taken
from the mercury and from one end. of the pencilled
groove.

The leak is very useful where one utilises a
standard receiver which does not need to be moved

about.
D. SINCTAIR.

A USEFUL LOW CAPACITY CONDENSER.
The spindle has b6th a slidinig and rotary movement, by which it is possible to obtain

very critical capacity values.

Courtesy : Radio Communication Co, Ltd.

A coarse adjustment is obtained by merely pulling out the

knob, whilst extremely fine
adjustment is obtained by
rotating the knob. A fea-
ture of the device is that it
may be attached to a panel
simply by making one hole
and tightening up the nut
engaging on the threaded
stem., '

e
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A NEW LOUD SPEAKER.

The development of wireless telegraphy and its application to broadcasting
has turned the attention of a number of engineers to the problem of devising

efficient loud speakers which will
and music,

give faithful reproduction of speech

The instrument described here is of German design and

embodies new principles,

S this subject of loud speaker
design is very much to the
fore at the present time. and
interests everyone associated with

wireless, the following notes on a recently
produced loud speaker, operating on a some-
what novel principle, will be of general
interest. b

The apparatus here described is constructes
v the well-known firm of Siemens & Halske,
and has been developed in Germany by two
ngineers of that company, K. W. Wagner
and Liischen.

>

\

o
T
NN

NN

i

"5 L. The crinkled metal sirip is the diaphragm of
the loud speaker set in a magnetic field.

Nearly every type of loud speaker which
“2= been developed and is of practical value
pends for its operation on some means of
=finencing a diaphragm, the diaphragm
Being controlled either directly or indirectly
¥ the received speech currents. In addition
0 having to set the diaphragm vibrating at
frequencies corresponding to the frequencies
of the speech currents, there is an expenditure

of energy in overcoming the inertia of the
diaphragm and also in moving the mass of

air which the diaphragm displaces in
vibrating.
P I
ryi o
i
- T
B .

Fig. 2~ The complete instrument, which is wve
P TY
compact.

Prof. Schottky, who has made a theoretical
study of the problem, has proved that to
obtain maximum efficiency the mass of the
diaphragm must not exceed that of the air
moved by it, and that it is preferable for
the mass of the diaphragm to be less. Hence
the necessity arises for the diaphragm itself
to be extremely thin and light. In the
present loud speaker an arrangement has been
adopted which resembles the principle of the
Sykes-Round microphone for instead of the

o
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more usual method of influencing a magnetic
field by means of the speech currents and so

controlling the
movement of the
heavy diaphragm,
thespeechcurrents
are led through
the diaphragm it-
self, which is
placed in a
powerful magnetic
field. In the loud
speaker illustrated
here this principle
has been adopted.
Between the poles
of the powerful
‘electro-magnet,
LS. Fig. 1, is
stretched an ex-
tremely thin
waved aluminium
foil ““ A,Y and the
output ~ connec-
\Aions of the wire-
less receiver OF
amplifier are
made to K1 and
K 2. A current
carrying conduc-
tor placed in the
magnetic field is
deflected vertical-
ly to the direction
of the magnetic
field, and conse-

quently the aluminium™foil © willJoscillate
in a vertical direction at the rate of fre- all
quency of the currents
| ‘Fig. 2 shows%the method in whic
aluminium foil is mounted in a frame. The
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passed through it.
h the

principle.

factory result
German

The microphone is s
fillustration of Fig. 3.

Fig. 3. Details of construction of the diaphragm. The upper
right hand figure 4s w microphone operating on the same
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external appearance of the loud speaker is
shown in Fig. 4, which gives a very good idea

of itscompaciness,
and also shows
the coils of the
powerful electro-
magnet which pro-
vides the magnetic
field. It is stated

that this instru- -

ment has been
demonstrated in
various parts of
Germany with
great success, and
has made speech
distinctly audible
in the open air
to 50,000 persons.
The same
principle has been
applied by the
company to the
production of a
microphone in
which the move-
ments of the
aluminium  strip
controlled by
speech vibrations
acts as a current
generator, and
this, in conjunc-
tion with an
amplifier, has
given such satis-

s that it is suggested that
broadcasting
"employ this instrument in the near future.
hown in the upper right

stations will

MICRO CONDENSER.

A useful adjustable condenser of small
capacity and dimensions, suitable for many

purposas in receiver cons
for providing feed
neutralising potentials.

truction, essentially
back and oscifjation

Jenvw 2, 1924
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cning of the 1,600 metre broad-
swation at Chelmsford (5 XX) is
~z=we=ed to take place on or about July
== lt is understood that the pre-
power employed will be 235
18,
. * * #*
letter to the Secretary of the
a Radio Society, the B.B.C.
E= 1 the town will be provided
w1 .« broadcast relay station in the
Aytgmn,

- * #* *
acdition to Swansea, relay stations
-3 be erected by the B.B.C. at Hull,
, Stoke-on-Trent and Dundee.
= * &* *

= Admiralty announces that the
czel employed in manning naval
w==ies: and D.F. stations at home shall
fx=ure be known as the Royal Naval
Wireless Service.
= * £ *
owr Droadcasting stations are to be
d in Brazil at Sao Paulo, Bello
=te, Bahta and Pernambuco.
- * *

Arzeccine (B8 has now been twice
by Mr. W. A, S. Batement, of
=st London.

L * *
Twe leeds-Bradford Relay Station.
iznd wires are now complete
2 LO and the studio of the Leeds-
station.
station is to open on Tuesday,
at 8§ p.m.

W meesx Paotographs.
Tharzday, June 19th, M. Belin, the
Frcnchmventor demonstrated
i wireless photographic trans-
fore a number of experts in

ris  Matin reproduced several
graphs and expressed con-

11 television would soon be an
fact.

Warelength.,
2.th, the Brussels Broadceasting
ed its wavelength from 265

bv this slight alteration to
rtain amount of interference
is thought, by unknown trans-
1g on the former wavelength.

T Wiy Working with Finland.
uthrie Dixon (5 MO), of Row-
near Newecastle-on-Tyne,
n the 11th June he was in
1ion with Finnish I-NA at
wavelength employed being
The Finnish station used
supply and his signal strength
25 consistently good on a
=4 one stage of low frequency.

)
W c=ess i Mining Disasters,

arergz under the assumption that a

ving set could be successfully

=1 1,000 feet underground, the

\Workers of America are

ung radio as a means of life

- =ining disasters.

Committee to Consider Broadcasting
Wavelengths.

An International Committee has been
set up to consider the subject of wave-
lengths for broadcasting, as in many
districts transmitting on waves of from
300 to 500 metres is rapidly becoming
impossible, owing to the interference from
Morse transmissions.

Wireless in Turkish Waters.

The Angora Government has issued an
order prohibiting vessels of all nationalities
from employing radio in Turkish waters
without ~special permission from the
Government.

Low Power Transatlantic Working.

51K, the station of Mr. B, L. Stephen-
son, of Manchester, has been heard by
Canadian 1 AR, of Dartmouth, Nova
Scotia. The British station employed a
power of 8 watts on 200 volts D.C. and the
circuit used was a slightly modified
Colpitts.

Mr. Stephenson enquires whether any
other transmitter has crossed the Atlantic
with only 200 volts H.T.

Broadcasting from the French Academy.

An innovation has been introduced into
the French Academy in the shape of
of a microphone by means of which a
speech by a recently elected member—
M. Hensi Robert—was broadcast.

French Amateur Expansion.

So great has been the growth of amateur
radio transmission in France that the staif
of the administration of P.1T.T. has had
to be considerably enlarged. Three ex-
perts have been appointed to study the

question of organising a permanent control
bureau for amateur work.

New Spanish Wireless Association.

The cause of the Spanish amateur is now
being championed by a new organisation,
the Associacion Radio Espanola, which
has just been formed i Madrid.

Wireless and Forest Fires.

To cope with the risk of forest fires in
the South of France, a radio station has
been installed by means of which it is
hoped that speedy relief will be obtainable
in the event of conflagrations.

Unidentified Station.

On the night of May 31st, Mr., C.W,
Titherington (5 MU), of Dorchester,
received a station signing 4 WR, but
owing to atmospherics was unable to
maintain touch and identify the statiom.
He will be glad if any reader could give
the location of 4 WR.

Ether Poaching.

The call sign 2 QN, which is owned by
Mr. Arthur Hobday, of Flint House,
Northdown Road, Margate, is being uscd
illicitly by a transmitter in the West of
England.

Infermation leading to the detection of

_ifender will be welcomed.

ew U.S.A. Broadcasting Proposal.

A plan for the replacement of the
present 500 broadcosting stations in the
United States by ten powerful stations,
was discussed by Mr. Boucheron, a radio
expert, speaking at a recent meeting of the
Associated Manufacturers of Electrical
Supplies.

Victoria Day Will Be A Go-As-You- Please Hollday [n Halz/ax T/'us Year

T nors orvnss s

Tl G, o 1 i,

[NGLISH RADID EXPERT GETS SIJBPHISE I ALFAY

m, slx)uum
lic szane

POINCARE, SAYS HE| Biggest Ever OJUNCIL 545 NOT'

L

_TENGLISH RADIO EXPERT

WILL NOW TAKE
A (OMPLETE REST!

L e pro

A rousing welcome awaited [ Mr. Gerald
Marcuse, Secretary of the Transmitier
and Relay Section of the Radio Society
of Great Britain, on his recent arrival in Oanada.
The.above cutting indicates the importance attached

to the event in_Halifax.

:l ITALKED TO HIS ENGLISH
y FRIENDS FROM HALIFAX

)
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Operations over a wide stretch of country were carried out at
ciation of Affiliated Societies held on Sunday, June 22nd.

Such a scheme would be justified on the
grounds’ of efficiency and economy and
each station would cover a zone of about
500 miles. The upkeep of these stations
would be provided for by a foundation
fund to which the radio industry would
contribute.

Australian Wireless News to Ships at Sea.

Much has been done in the carrying out
of a press news service from Australia to
ships at sea and further developments are
in progress, stated the Amalgamated
Wireless (Australasia), Ltd., recently, in
reply to the criticisms of Vice-Admiral
Sir Frederick Field.

Early last year the Company com-
menced the publication of a daily news-
paper on board ships and special arrange-
ments were made with the leading press
agencies and. newspapers in Australia,
Great Britain and Canada, for the receipt
and transmission of news.

This news is transmitted eve-y night
across the Pacific to ships at sea from the
wireless stations at Pennant Hills, Sydney;
Awanui, ‘New Zealand ; Suva, Fiji;
Estevan, Vancouver Island.

A French Colonial Station.

A new radio station is to be erected in
Noumea (French New Caledonia) which
will be used for direct relay work from
France to Tahiti. At present Noumea
is receiving wireless messages through the
large station at Saigon. i

A Removal.

Messrs. The Watmel Wireless Company
state that owing to increased business it
has been necessary for them to remove to
larger premises situated at 332a Goswell
Road, London, E.C.1. Telephone : Clerk-
enwell 7990.

Flugite for Case Hardening.

We have reccived a pamphlet from
Messrs. Fluxite, Ltd., manufacturers of the
well-known soldering paste, explaining
how Fluxite can be employed for case
hardening. The pamphlet is obtainable
from the Company at Simplex Works,
Bevington Street, Bermondsey, S.E.

Change of Address.
Mr. P. H. Dorte (8 CV) has moved to
Lynwood, Oatlands Park, Weybridge.

A Correction.

Throngh an unfortunate mistake prices
of two models of the Marconiphone Range
were wrongly given in the Marconiphone
advertisement which appeared on page
xii of last week’s issue.

The price of the Marconiphone Baby

Crystal Receiver is 27s. 6d,, not 25s. 6d.,”

and of the Marconiphone V3 De Luxé
£80, not f30.

Wanted : Reports. )

Reports on the quality of his trans-
missions are welcomed by Mr. C. S, Frowd
(2 FS), of Ranamere, Knebworth Road,
Bexhill-on-Sea.

JuLy 2, 1924

[Photo : Barratts.
a Field Day of the Western Metropolitan Asso-
Transmitters and receivers were erected

at Qerrard’s Cross, Batchworth Heath and Stanmore, and some successful short-wave work was accomplished.
Our photo shows the party at Stanmore.

Transmissions take place on between
150 and 200 metres and a power of 1o
watts is employed.

U.8. Democratic Convention Broadcast

The proceedings of the United States
Democratic Convention for the purpose
of nominating presidential and vice-
presidential candidates, which opened in
New York on Tuesday, June z4th, werc
broadcast at various times by fifteen
wireless stations, including WJZ.

The Radio Corporation of America
would be glad to receive any intgresting
observations from British listeners who
were able to receive any of the trans-
missions.

If reports are sent to the Secretary of
the Radio Society of Great Britain, 53
Victoria Street, S.W.1, they will be
forwarded to America.

British Wireless in India.

In the House of Commons on June 24th,
Mr, Hartshorn, asked by Mr, Hannon
(Moseley U.) whether he was aware that
the service of British official wireless news.
in India had now ceased owing to the
superiority of French and German installa-
tions, and whether steps were being taken
to re-establish the British wireless service,
replied that he understood that adverse
atmospheric conditions were responsible
for difficulty in reception of British officia}
wireless messages. He stated that
although German and French Radio
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LISSENIUM.
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Coils for the experimenter—

HE experimenter wants coils

that tune without loss of energy
—“coils that are responsive to faint
signals in the same Way that an
expensive mirror spot-light galvano-
meter is sensitive to minute
electrical currents.
Distant stations that will be quite distinct on

LISSENAGON coils often cannot be heard
at all as soon as other coils are plugged in.

In the design and making of LISSENAGON coils
provision has been made for the fact that the low
wavelength coils have to deal with enormously
higher frequencies' than the high wavelength coils.

LISSENACOR
| PROV. PAT.

Fvvisescasassesnedussernessanensaspseseisstasisitrtoseisensy

P rrrrrrrrry SYTTIITTTLITIIT LTI LIS Aot

LISSENAGON TUNING CHART. Note the Intermediate Coils, 30, 40 and 60

EACH LISSENAGON COIL IS DESIGNED
D BE  STRONGLY RESONANT 1O A et Tx’ﬁ;‘f:v]v.ﬁen . TABLE 2.
FR%E%%LC&%EDETE%%?EEPP%%%%I ATE Primary Coils with Standard P.M.G. | Wavelength range when used a3
LISSENAGON COIL FOR A GIVEN WAVE- Aerial and -001 mid. condenser in Secondary Coils  with -001 mfd.
%:G}}E 1S MORE RESONANT TTOT:{IIK% parallel. condenjer in pa.ta.llel.
FREQUENCY CORRESPONDING O AR 3 s i 2
; No. of Minimum Maximum Minimum | Maximum
w-,“{:EOIfENfgg v?,‘ﬁﬁf" A‘}gg gngoRU{‘,“;}fE 0o | Wavelength Wavelength | Wavelength Wavelength PRICE
FREQUENCIES EXCEPT THAT TO WHICH — — o
IT 15 DEFINITELY TUNED—in other words, ;g égg 31513 igg 35% 1;;3
t2e circuits in which LISSENAGON COILS 5 285 2 160 e 10
are used can be tuned much more sharply than 20 360 (55'35 200 é%ﬁ 1 o
e same circuits when other coils are used. 50 480 850 250 800 HA
“This_gives the user of LISSENAGON COILS 80 500 950 205 900 5/a
s immense advantage on distant telephony. 75 600 250 5o = s/a
a-d while LISSENAGON coils are more efficient i) 820 x';oo goo e &
than any other, they are freely interchangeable e 6 ’ 4 9
with them. i 5 965 2,300 700 2,150 717
1 200 1,885 3,200 925 3,220 275
v 250 2,300 - 3,800 1,100 3;600 9
D A LISSENAI(‘}IOGIEI{T(.DOIL UP TO THE 300 | 2300 | 4:600 1:400 4:300 Yy

fmproving fine detection— Grid potential and sensitivity—

The valve can detect
with extraordinary
clearness. A great
deal, however, de-

Sensitivity and the
correct control of grid
potential are closely
allied. As a means

pends upon the con- of obtaining correct
i El trol of its electron  grid potential under ]
5 emission. Itisnow  all conditions of valve and circuit, it is very necessary to fit the

generally known LISSEN Variable Grid Leak, POSITIVE STOPS BOTYI' WAYS—
that LISSENSTAT LISSEN ONE HOLE FIXING 6 oo . .. 2/6

improves _ fine detection _ of  long distance
2 ooy in a truly remarkable manner, If you wish your receiver LISSEN Variable Anode Resistance, 20,000 to 250,000 ohms,
. sensitive over great distances, ‘the LISSENSTAT or same appearance as the LISSEN Variable Grid Leak .. 2 /6

SSENSTAT MINOR IS AN INDISPENSABLE PART. oY MIX YOUR PARTS? LISSEN P ”
: . W. - P—use arts wherevey you
Tae LISSENSTAT for the most acute tuning 6 can, and your finished receiver will give results which could never be

LISSENSTAT oblained with mixed paris.

erans y JSSEN LIMITED

degree of
STAT trol d
AT e prce Woodger Road, Goldhawk Road,
» . _that _thousands of Shepherd’s Bush, London, W.12
~ieni rheostats have been discarded in its favour 3/6 Telephones—1072, 3380, 3381, 3382 Hammersmith.

J Telegrams—"* Lissenium, London.”

i H ROLS WILL Y 1
R %ng%o%oglsg{?ps. LL GET MORE  /agrN Parts—well thought out, then well made

U/

48 SSENSTAT
MINOR .
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Profit by th 1 f oth
Extracts from « Our client is very pleased with the
recent testimonials. panel, One of our staff who has
been associated with the manufacture
« We are immensely pleased with the of ebonite for nearly 20 years
panels supplied, the good effect of considers it the finest piece of

which is already felt.” polished ebonite he has seen.”

Look for this Trade Mark on all Panels

THE BRITISH EBONITE COMPANY LTD.
Hanwell London, W.7.

L
R BOOK O

I
THE YEA F_WIRELESS
PHY T\)TEL HONY - - 1924

e

(“ Price 15/= nett Over 950 pages By post 16/- ﬂ

The Yeai Book is a complete volume of reference ABRIDGED CONTENTS +—Record of Development
on wireless matters. It is the only book in which of Wireless—Resume of Wireless Legislation—
International Radiotelegraphic Convention of

can be found the essential information which is of 1gr2—International Convention of Safety of Life

extreme importance not only to those taking a 2% Sca.Wireless Laws and Regulations of the
keen interest in wireless from an experimental Countties of the World—Directory of the World’s
point of view, but to commercial and shipping Land and Aircraft Wireless Stations—Reliability

q of Radio D.F. for Navigation Purposes—Laws,
companies and government departments.  The Regulations and Procedure relating to Direction-

1924 edition has behind it the experience gained Finding of the Countries of the World—Definition
from the publication of eleven previous volumes. and Foreign Equivalents of Technical Terms—
The careful indexing enables immediate reference gegqcral_ In]faormagtl(l)q, t‘g 313155 and 'lzolr)muli;

3 o ompanies nga el I € ominercia. eve. -
to be made to any point, and 56 pages of maps on ment of Wireless—Commercial Aircraft Wireless

which are shown the position of every land station Progress in 1923—Regulations and Procedure—
in the world and its classiflcation, are of the Direction Finding—Aviation Stations—Meteoro-

greatest value. logical, Time, Hydrcﬂ}gréaphic and General Signals—
: . Codes, Tables and Ta ulated particulars of trans-
Every manufacturgr, retailer and user of wirc- missions of reports from different countries—
!ess apparatus  will find the Year Book an British and U.S.A. Patent Specifications, 1923—
invaluable asset. Maps of the World’s Wireless Stations, cte. etc.

THE WIRELESS PRESS, LTD,

12-13 HENRIETTA STREET, LONDON, W.C.2
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Radcom Vernier \
COIL HOLDERS.

The Perfect Panel Mounting Coil Holder.
Connections made under Panel. N
Vernier Adjustment. Radcom Finish. ~

19 RATHBONE PLACE,

g < \
e @ \ 4 =
2 WAY a d 10 LONDON - - - o w.i = aNAY
12/6 I zcommwewm g [ephone o« MUSRUM 3455 17/6

Radponents, Westcent, London.
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SHORT WAVE TRANSMISSIONS FROM EIFFEL TOWER.

The series of experimental transmissions from the Eiffel Tower
is being continued during July under similar conditions to those
outlined in our issue of June 11th.

Tests will take place as follows : —

Monday Tuesday Friday Saturday Wavelength
7 1 4 5 115 metres
14 8 11 12 7%,
14 15 18 19 50
28 22 25 26 25
29
Time (G.M.T.) Identification Signal.
From-—0500 to 0510 fffff
0515 to 05625 hhhhh
0530 to 0540 fffff
0545 to 0600 hhhhh
1500 to 1515 fEfff
1520 to 1535 hhhbh
2100.to 2115 fffff
2120 to 2135 hhhhh

As hitherto, reports should be forwarded to Chef du Centre Radio-
télégraphique de Paris, poste de la Tour Eiffel.

stations were superior to any British Graham & Co., to whom the Society are
stations at the moment the trouble would indebted for the loan of ‘ Amplion "
be remedied with the opening of the new . apparatus.
Government station at Rugby. The bi-monthly meeting on June Igth
consisted of a short talk by Mr. Harrison
BOOK RECEIVED. the subject of * Ebonite.”

The lecturer dealt very fully with the
processes necessary for the conversion
of rubber in the raw state to the finished
product known in the trade as * hard

The A.B.C. of Wireless Television by H. A.
Bohringer, {(London: Taunton Bros.,
8¢ Shaftesbury Avenue, W.1. 33 pages.
Price, od. net.).

v T e

The equipment at 5 SZ, the station of Mr. J. W. Riddiough at

Baildon, Yorks, which has now been dismantled owing to the owner’s

removal to Morecambe, Lancs. 5 SZ will not long remain silent,

howener, and hopes to commence testing from his new address in a
Jortnighi’s time.

N. Orme, of Messrs. “ Hightensite,” on

Lewisham and Catiord Radio Society.*
'On Jupe 12th the Society gave a wireless

demonstration to the guests of the East

Lewisham Coaservative Association at a

garden fete, beld at Bromley Road.

~ The snccess of the demonstration was

largely due to the kindness of Messrs, A.

rubber,” but better recognised by the
wireless amateur as ebonite.

The Society is open to receive applica-
tions for membership and intending
members should apply for particulars to
the Hon. Sec., Chas. E. Tynan, 62
Ringstead Road, Catford, S.E.6.
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The Hounslow and, District Wire'ess
Society.*

ciety.

The Society held its third annual
general meeting on June sth. The Hon,
Secretary, in his annual report, stated
the year had been a very successful one,
Twenty-five lectures had been delivered
and ten demonstrations had been given.
The Hon. Treasurer reported a very satis-
factory financial position. Among the
officers re-elected for the forthcoming
year were the President, Vice-Presidents,

Chairman and the Hon. Secretary.

The President, Mr. A. R. Pike, moving
a very hearty vote of thanks to retiring
officers, stated he wished to place on record
the yeoman service done to the Society
by the re-elected Secretary, Mr. A. J.
Mpyland, and also by theretiring Treasurer,
Mr. H. W. Parker.

It should be noted that it is the new
Committee’s intention to hold weekly
meetings through the coming sumimer
months, an excellent programme having
been arranged. All local enthusiasts
should note that all particularsof member-
ship can be obtained on application to the
Hon. Sec., A. J. Myland, 219 Hanworth
Road, Hounslow.

Newecastle-on-Tyne Radio Society.*

On Monday, June -16th, * Electricity
and Magnetism * was the title of a lecture
given by Mr, R. Torry. The lecturer-had
evidently taken considerable care in the
preparafion of his demonstrations, which
were observed with great interest and
appreciation by all present.

It has been decided to continue the
Monday evening meeting throughout the
surnmer, and it is hoped that a number of
members will take advantage of this.

Hon. Sec., Colin Bain, 51 Grainger
Street, Newcastle-on-Tyne.

West Bromwich Engineering Society
(Radio Section). .

On Friday, June zoth, an interesting
loud speaker test was conducted by the
Asst. Hon. Secretary, A large number
of loud speakers were brought by the
members for comparative tests and a
highly instructive evening was spent in
discussing the merits of the various types.

Wireless enthusiasts in the West Brom-
wich district are invited to write for
particulars of membership to H. C.
Richardson, Asst. Hon. Sec., 57 Birming-
ham Road, West Bromwich.

The Birmingham Wireless Club.

Aninformal meeting was held on Friday,
June 13th, when several members of the
Technical Committee overhauled the
Club’s aerial, which, owing to its awkward
position, has not been touched for several
years.

A portable set was afterwards tested
on the aerial and it was noticed that
results had somewhat improved.

Hon, Sec., H. G. Jennings, 133 Lady-
wood Road, Birmingham.

The Clapham Park Wireless and Scientific -
Society.

The second session of this Society ended
on Wednesday, June 18th. A full pro-
gramme of lectures on various wireless and
general scientific subjects has been enjoyed
during the winter and spring months,
and the Society has had no small measure
of success in its second year.

With the advent of Summer the enthu-
siasm for indoor meetings slackens off
very noticeably, and it was decided that
the best policy to adopt was 'to close
down until the Autumn. The Society
will thereforerecommence meetings on the
first Wednesday in October, when it is
hoped all members and intending members
will be present. Meanwhile all enquiries
should be addressed to the Hon. Sec.,
H. C. Exell, ¢1 Cautley Avenue, S.W.4.
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1. All questions are answered through the post. A selection of those of gemeval inierest

is published. 2. Not more than four questions may be sent in at any one tume. 3. Every

question should be accompanied by a postal order for 1/-, or 3[6 for four questions, and by a

coupon taken from the curremt issue. 4. A free coupon appears in the first issue of each

month, and if this is sent in together with coupons from the three previous issues, the
veader is entitled fo have ome question answeved free of charge.

“ F.R.” (Bristol) asks for a circuit diagram
of a Reinartz short wave receiver with one
stage of L.F. amplification.

The circuit is given in Fig. 1. A radio-frequency
choke coil is connected in series with the primary
winding of the intervalve transformer to prevent
leakage to earth of H.F. currents by way of the
self-capacity of the transformer winding and
H.T. battery.

\'%

+0,

2M:L
ﬁ»uous,‘r

lo 00025,
-

b | |

CEX 1.F. CHOKE

o+

Fig. 1. <« F.R’” (Bristol). A Reinartz receiver
with one stage of L.F. amplification

“AW.” (Macclesfield) asks what adjustments
to make in order to eliminate ¢¢ backlash *’
from the reaction coupling of his receiver.

When oscillations start and stop abruptly, and
when the coupling required to start oscillations is
greater than the coupling at which oscillations

cease, it will generally be found that the reaction
coil is too large, or the grid leak has too low a
value for the particular capacity of grid condenser
in use. In general it is best to use a reaction coil
having a natural wavelength slightly lower then
the lowest wavelength which it is required to
receive. With a grid leak variable between 1 and 5
megohms, you should have no difficulty in
obtaining the exact value corresponding with the
characteristics of the valve and the capacity of the
grid condenser, which will enable oscillations to
start and stop smoothly.

“ W.T.” (Bradford) asks what is the usual
method of connecting intervalve transformers.

The majority of makes operate best when the
I.P. terminal is connected to the anode of the
preceding valve, and O.P. to +H.T., and when
0.8. is connected to the grid of the succeeding
valve and I.8. to —L.T. However, it is always
best to find the correct connections by trial. The
secondary winding should be connected perman-
ently in the manner indicated above, aand the
offect should then be tried of reversing the primary
winding.

“ A.R.T.” (London, W.C.1) asks if it would be
possible efficiently to extend the range of a
variometer by connecting a fixed condenser
in parallel with the windings.

This method is quite practicable, provided that
the capaéity necessary to reach the wavelength
required does not exceed 0-0005 uF. A much
better method of increasing the wavelength would
be to connect a load coil in series with the vario-
meter.

“1.0. (Liverpool) submits diagrams of
several proposed aerial systems, and asks
which arrangement will give the best results.

We do not recommend the use of a “ T’ type
aerial in your particular case, as the distribution

Jury 2, 1924
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A good line—a worthy mount—the thrill of
satisfactory results—all guaranteed to those
who steer clear of doubtful issues and select an

Ormond’s No. 2 Condenser.

Unassembled. Assembled.
‘001 .. 5/6 <001 .. 8-
-00075 .. 4/6 -00075 .. 7/-
-0005 .. 3/6 0005 .. 6/-
0003 ..2/6 -0003 ..5/6
-00025 .. 2/6 -00025 .. 5/-
-0002 .. 2/- -0002 .. 4/6
:0001 ..1/6 0001 .. 4/-
00005 .. 1/6 -00005 .. 4/-

The above prices for Unassembled
Condensers do not include knobs
and dials, but these can be supplied at
1/67 per pair- extra if required.

W2 specialise in turmng Brass and

Steel Screws and Machined Parts
of all descriptions and accessories.

Write for Catalogue.

TRADE TERMS ON REQUEST

ORMOND

ENGINEERING CO.

199 Pentonville Road,
King’s Cross, London, N.1

Telegrams : * Ormondengi, Kincross.”
Telephone : Clerkenwell 6652 .& 7833

Sole Agents for Ireland :
PETTIGREW & MERRIMAN, Ltd.
8 Corporation  Street, Belfast
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: Range~Upwards of 300 miles.

an inverted ‘L type
from a point several feet
¢ Numbers of our customers regularly &
: receive American broadcasting sta- ¢

aerial, in order that tk
be bent back over _ﬁ:a
<+ tions, and while we do not guarantee important that the in&u
¢ this, it affords a good idea of the } the aerial should be phs
¢ capabilities of this instrument. : g hich tks
: : B points from W
Selectivity.—It is possible with this 3
receiver to eliminate the local station 3

and bring in other British and Conti- 3
¢ mnental telephony. :
+ Simplicity.—A novice can master the ¢
+ operation in a few minutes. : 2 2 iy ! ) k-3 W

Quality.—All Henderson products are & © S Wyl ey 00005 11F
made of the best materials obtainable. §
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paid in Gt. Britain) .. £9 15s.0d. . ¢ MANUFACTURERS—

INSTRUMENT COMPLETE with all :
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Valves (carriage paid in Gt. Britain) S
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The above prices include Marconi 3
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Phone : Kensington 8983.
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of surrounding objects is not symmetrical about the
centre of the aerial. The electrical midpoint of
the aerial would not, therefore, coincide with the
geometrical mid-point, and you would have great
difficulty in determining the correct position for
the lead.in wire. We recommend that you use
an inverted L type aerial and take the lead-in.
from a point several feet from the house end of the
aerial, in order that the lead-in may not have to
be bent back over the roof of the house. It is
important that the insulators at the house end of
the aerial should be placed immediately after the
points from which the down leads are taken.
These leads should be spaced as far as possible
from the side of the building.
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As you intend to use not less than three valves,
it is probable that less distortion will take place if
the resistance capacity or choke method of coupling
is employed. The latter method of coupling has
the advantage that the H.T. voltage required is
considerably less than that required with resistance
capacity coupling. On the other hand, the iron
used in the construction of choke coils must be
'of very high quality, in order to reduce the dis-
tortion caused by hysteresis losses, etc. The
considerations involved in the choice of a suitable
method of 1.F. coupling were fully dealt with in an
article entitled ° Resistance, Choke, or Trans-
former Low Frequency Coupling,” in the issues of
February 6th and 13th.
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Fig. 2. “ G.G." (Northwich). A selective three-valve receiver tuned throughout by
plug-in coils and condensers.

« J.H.T.” (Birminghom) has been experi-
menting with smoothing choke coils and
condensers in the H. T, leads to his transmitter,
and finds that in all cases the terminal voltage
at the transmitter is reduced. ;

There can be little doubt that the condensers
which you are using are not designed for high
voltage work, and are leaking badly. Condensers
in which the dielectric consists of waxed paper are
of little use for this purpose, and mica condensers
of good quality should always be used when the
voltage exceeds, say, 500 volts.

“ g.N.C.” (London, 8.E.19) asks how to con-
struct a coupling transformer for use between
the detector valve and the H.F. amplifier in a
supersonic heterodyne receiver.

The transformer may consist of two multilayer
coils of equal size tightly coupled together. It is
not necessary to tune the windings by means of
variable condemsers. If you use two Igranic
No. 1,500 coils, the natural wavelength of the
transiormer will be in the neighbourhood of 6,000
metres

« ESW." (Richmond) asks questions re-
garding the coupling of L.F. amplifying
valves.

“@.G.” (Northwich) asks for a diagram of a
selective three valve receiver, in which the
tuning is carried out by means of plug-in coils
and variable condensers.

The diagram is given in Fig. 2. It will be seen
that transformer coupling is employed between the
H.TF. and detector valves, the primary and secondary
windings consisting of plug-in coils, each tuned by
means of a 0-0002 uF condenser. Separate H.T.
tappings are provided for each valve, and the grid
potential of the H.F. valve is controlled by means
of a potentiometer. With this receiver a high
degree of selectivity will be obtained if the coupling
between the tuning coils is kept as loose as possible,
and if the AT.C. is connected in series on short
wavelengths.

« 4.2 (Bognor) asks questions about the
resistances used in the anode circuits of a
resistance coupled L.F. amplifier

We do not think that the type of carbon resistance
to which you refer would function satisfactorily
when passing a current of 12 milliamperes. Even
if the resistance did not actually break down, the
heating of the carbon resistance element would
seriously affect its effective resistance. We think
you would be well advised to use the wire wound
resistances referred to in your letter.
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Contributors to this seclion are requested to limit the number of calls
sent in to those heard in the previous three weeks, these being of
greater interest and value to transmitiers than earlier records.” The
repetition of the same call sign in consecutive lists is not recom-
mended. Contributors will also assist by kindly arranging reports in
alphabetical order. Full address (not for publication) should be given
¢o enable correspondence to be forwarded.

HE:\n.ley.

2 BG, 2 FQ, 2KO, 21X, 2 MY, 2 NO, 2'0D 20Q, 2 0X, 2 05:
2RS, 28D, 280,2SY, 2WN, 2YQ, 2 YX, 2QR, 5DD, 5JN, 5 KO
5 KX, 5 . BRI, 5UN, 5UQ, 5 VK, 5QX, 6BH, 6 GW»

NS, 608, 6 XQ, 6 XX, 8 AP, 8 AQ, 8DQ, 8DR, 8RS, 9 NY,
B7,A0D. (1—v—r.) {W.M.Bakewelland C. Ashton, 8 UZ).
Leigh, Lancs. (April 20th to May 25th).

2AAC, 2AAF, 2 AAL, 2 AAN, 2 ADH, 2 ADP, 2 AF, 2 AG,

AHT, 2 AR, 2 ASF, 2BF, 2EB, 2EI, 2F0, 211, 21N, 2 KE,

5KL, 5LH, 5NX, 50T, 5VF, 6BQ, 6CF, 8FV, 6HS, 6IK,
¢1IL, 6 LC, 6LF, 6LM, 8LY, 6NI, 6 SD, 6 SP, 6TD, 6 YB, All
telephony. (o—v-—1.} (W. R. Stanton.)
Southgate, London, N.14 (May 4th to 25th.).

AF, 2 AQ, 2 AU, 2BO,

5 LT .5 QV, 5 PZ, 5 TR, 5 UL, 5 UV,
WM, 5XD, 6 BT, 6BY, 6GM, 6 HP, 6 HY, 6 IM, 6 IV, 8PD,
PY, 8 QA, 7 Q0, 6 QV, 56 TO, 6 VO, 6 XC, 8 BM,8 DU. {o—1v.)

i (B. C. Cowper.)
New Southgate, London (May 2nd to 26th.).

2 BCF, 2 CC, 2NA, 2RH, 2 8V, 2 UF, 2 VI, 2VO, 2 ZU, 5 RF,
6 UD, 8 BP, 8 CC, 8 CN, 8 DU, 8JC, 0 FN, 0 PC, 3NB, 4 YS, 5 ALD,
{o—v—1i). (W. D. Keiller, 6 HR).

Northampton (April z1st to May 25th).
E:Telephony : 0 MR, 2 ASH, 2JR, 2JX, 2 0P, 2 QQ, 2QZ, 2 WQ,
5 AJ, 5 CP, 5 MF, 5 0Y, 5 YW, 8 AP, KFI. Morse: 9 0AA, 0 BA,
0BQ, 0FN, 0GG, 0HD, 0KY, ONN, 0 ST, 0 XF, 0XP, 0XQ,
0XY, 1ER, 1LA, 1 MT, 2 AC, 2ACU, 2AGT, 2ATI, 2BCF,
2 CC, 2DF, 2DR, 2FN, 2LH, 2 MG, 2NA, 2NM, 20D, 2 0Q,
2 SH, 2TR, 2UF, 2VJ, 2VQ, 2VS, 2VW, 2WJ, 2 XA, 2 XAR,
2 YQ, 6 AD, 5BA, 5CC, 5CX, 5DN, 5F8, 5GL, 5GX, 5HN,

b 5

WM, 6 BT, 6 BO, 6 CV, 8 DF, 6 DW, 6 DZ, 8 EA, 8

60M, 6RC, 8 UU, 6 XG, 6 XJ, 6 YJ 8AE3, 8AQ, 8

8BY, 8CM, 8 CZ, 8DA, 8DC, 8DI, 8DP, 8 DX, 88EB.
4
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o
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8 EP, 8 EU, 8 GG, 8JB, 8JM, 8 KP, 8 ML,
8PX, 8RO, 8TK, 8 ZM, FL, PCRR, 7 ZM, 9 AB,
{o—v—o).

(P. H. Brigstock Trasler.)
elson, Lancs. (during May).
, 2 ADM, 2 ADU, 2 AHT, 2 AS, 2AW, 21N, 2J0, 2 KF,
2LI, 280, 2US, 2YW, 2ZK, 227U, 5AD, 5 AF, 5 AY,
, 5 BE, 5BF, 5BH, 5CF, §5§CR, 5DC, 5 HF, 5HM,
, 5 MH, 5 ML, 5NX, 50M, 5RY, 5 WY, 6 BL, D
DI, 8 FA, 6 FH, 6 FI, 6 HF, ¢1IC, 6 IK, 818, 6 LD, 6 LF,
SH, 6 UB. (1—v—r). (A: Robinson.)

Park, London (January, 1924, to April, 1924).

, 2 LIX, 2 AJ, 2BO, 2 BT, 2 BZ, 2 FU, 2 FQ, 2 GO, 2 KG,
() 2MO, 20B, 20M, 2 PY, 2PZ, 2QC, 2 ST, 2UC.
2XZ, 2ZA, 2Z0, 5BT, 5BV, 5CB, 5CP, 5DK,
, 50F, 5PD, 5P0, 5PU, 5 VR, 6GT, 6IM, 6KI,

(C. L. Bradley.)
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Broadcasting.

REGULAR PROGRAMMES ARE BROADCAST FROM THE
FOLLOWING EUROPEAN STATIONS :—

GREAT BRITAIN. .

ABERDEEN, 2BD, 495 metres; BIRMINGHAM 5IT, 475
metres; GLASGOW 58SC, 420 metres; NEWCASTLE 5 NO,
400 metres; BOURNEMOUTH 6BM, 385 metres ; MANCHESTER
2 ZY, 375 metres; LONDON 2 LO, 365 metres; CARDIFF 5 WA,
351 metres ; LIVERPOOL 6 LV, {Relay), 318 metres; PLYMOUTH
S5PY (Relay), 335 metres; EDINBURGH 2EH (Relay), 325
metres ; SHEFFIELD (Relay), 303 metres. Tuesdays, Thursdays
and Fridays, z p.m. to 2 p.m. (2LO only). Regulardaily pro-
grammes, 3 to 7/30 p.m., 8 to 11.30 p.m. Sundays, 3 to 5 p.m.,
8.30 to r0.30p.m.

JuLy 2, 1924

oy FRANCE.

PARIS (Eitfel Tower), FL, 2;600 metres. 7.40 a.m. Weather
Forecasts, 11.0 a.m. (Sunday) ; 10.45 2.m., Cotton Prices ; 12 noon,
Market Report; 12.15 to I2.30 (Weekdays), Time Signal and
Weather Forecast; 3.40 p.m., Financial Reports; 5.30 p.m.,
Bourse Closing Prices; 6.15 p.m., Concert; 8.0 p.m., Weather
Report; 9.0 p.m. (Wednesday and Sunday), Concert ; Io.ro p.m.,
Weather Forecast.

PARIS (““ Radio Paris "), SFR, 1,780 metzes. 12.30 p.m., Cotton
Prices, News ; 12.45 p.m., Concert; 1.30 p.m., Exchange Prices;
4.30 p.m., Financial Report; 5.0 p.m., Concert; 8.30 p.m., News
and Concert.

PARIS (Ecole Superieure des Postes et Telegraphes), 450 metres.
3.45 p.m. (Wednesday), Talk on History; 8.0 p.m. (Tuesday),
English Lesson; 8.30 p.m., Concert; 9.0 p.m., Relayed Concert
or Play.

PARIS (Station du Petit Parisien), 340 metres. 8.30 p.m., Tests

BELGIUM.
BRUSSELS, BAV, 1,100 metres. At 2z p.m. and 6.50 p.m.,
Meteorclogical Forecast.
BRUSSELS (‘‘ Radio Electrique ”’), 265 metres. Daily, 5 p.m.
to 6 p.m., Concert; 8 p.m. to 8.15 p.m., General Talk; 8.r5p.m.

to 10 p.m., Concert.
HOLLAND,

THE HAGUE, PCGG, 1,070 mctres. 4 to 6 p.m, (Sunday), 9.40
to 11.40 p.m. (Monday and Thursday), Concerts.

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres.
10.40 to I1.40 a.m. (Sunday), Concert ; 9.40 to 10.40 p.m., Concert ;
8.45 to 9 p.m. (Thursday), Concert. o

GUE (Velthuisen), PCKK, 1,050 metres, 9.40 to
10.40 p.m. (Friday), Concert.

HILVERSUM, 1,050 metres. g¢.10 to 11.10 {Sunday), Concert
and News.

IJMUIDEN (Middelraad), PCMM, 1,050 metres, Saturday,
9.10 to 10.40 p.m., Concert.

AMSTERDAM, PA 5, 1,050 metres: (Irregular), 8.40 to o0.10
p.m., Concert.

AMSTERDAm (Vas Diaz), PCrr', 2,000 metres, 9 a.m. and
5 p.m., Share Market Report, Exchange Rates and News.

DENMARK.
LYNGBY, OXE, 2,400 metres, 8.30 to 9.45 p.m. {weekdays),
8 to 9 (Sunday), Concert.
SWEDEN.

STOCKHOLM. (Telegrafverket), 440 metres. Monday,
Wednesday and Saturday, 7 to'g p.m. Sunday, 1 to 12 a.m,

STOCKHOLM (Radiobolaget), 470 metres, Tuesday and
Thursday, 7 to g p.m. Sunday, 6 to 8 p.m.

GOTHENBURG (Nya Varvet), 700 metres. Wednesday, 7 to 8 p.m.

BODEN, 2,500 metres. 6.0 to 7.0 p.m., Concert.

GERMANY.

BERLIN (Koenigswusterhausen), LP, 2,370 metres (Sunday),
10.40 a.m. to I1.45 am, Orchestral Concert. 4,000 metres,
7 to 8 am., Music and Speech; 12.30 to 1.30 p.m. Music and
Speech : 5.0 to 5.30 p.m., News.

EBERSWALDE 2,930 metres. Daily 1 to z p.m. Address and
Concert; 6 to 7.30 p.m,, Address and Concert; Thursday and
Saturday, 7.20 p.m., Concert.

BERLIN (Vox Haus), 430 metres. Ir a.m., Stock Exchange;
1.55 p.m., Time Signals; "5.40 to 7 p.m., Concert; 7 to 8 pan.

{(Sunday), Concert.

BRESLAU, 415 metres.

HAMBURG, 392 metres.

STUTTGART, 437 metres.

KONIGSBERG, 460 metres. -

FRANKFURT AM MAIN, 467 metres. 7.30 to 10 p.m. Tests,
Gramophone records.

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 metres.

MUNCHEN (Die Deutsche Stunde in Bayern), 485 metres.

X FAUSTRIA,

VIENNA (Radio-Hekaphon), 600 metres

CZECHO-SLOVAKIA.

PRAGUE, PRG, 1,800 metres. .8 am., 12 a.m. and 4 p.m.,
Meteorological Bulletin and News; 4,500 metres, 10 a.m., 3 p.m.,
and 10 p.m., Concert.

KBELY (near Prague), 1,150 metres. 7.15 p.m. and 10 p.m.,

Concert and News.
SWITZERLAND.
*GENEVA, 1,700 metres- (Weekdays). At 3.15 and 8 p.m.,
Concert or Lecture.
LAUSANNE, HB2, 780 metres. Daily, .15 p.m., Concert
and Address. b
SPAIN.

MADRID, PTT, 400 to 700 metres. 6.to 8 p.m., Tests.

MADRID (Radio Iberica), 392 metres. Daily (except Thursdays
and Sundays), 7 to g p.m.  Thursdays and Sundays, 1o to 12 p.m.,
Concerts.

MADRID, 1,800 metres. Irregular.

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 p.m., 5.0 to
5.30 p.m., Lectures and Concerts.

ITALY.

ROME, ICD, 3,200 metres, Weekdays, 12 a.m. 1,800 metres,

4 p.m. and 8.30 p.m., Tests, Gramophone Recnrds.
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John Henry

The inimitable John Henry needs
no introduction. His droll humour
and mirth-provoking accent have
literally made millions laugh. The
Radio Public have no greater
favourite than this veritable Robey
of the microphone.

FEu &

&G RAR

You can rely upon the * Sparta
to reproduce John  Henry's
delightful intonation with absolute fidelity. Delicate sensi-
tivity ensures perfectly natural and accurate expression. As
John would say, * Without a Sparta, it’s all wrong.” A
demonstration is the best proof of * Sparta ’’ quality—why
not attend one to-day? Every good Dealer can show

you the °* Sparta.”

Sparta

LOUD SPEAKER

Send to-day for List 318a describing * Fuller > Components.

F-

,' TypeA. 120 ohms. FULLER’S UNITED ELECTRIC WORKS, LTD.
Type HLA. 2,000 ohms } £4 15s. 0d,
Type ELE A.. 4,000 ohms. ! Woodland Works, Chadwell Heath, Essex
: B oz, ThedirsbiCondirgaker Telephone—Iiford 1200 {6 lines) Telegrams—"* Fuller, Chadwell Heath.’

fo powiis for additional control through a
Eahtaaa, faass sclector £5 16s. 0d. London Depor—58 HIGH STREET, W.C.2, Telephone—Gerrard 5070
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o Directory.

By post.

THE WIRELESS WORLD DIRECTORY
OF

EXPERIMENTAL TRANSMITTING STATIONS
AND

REGULAR TRANSMISSIONS.

This is the most up-to-date and complete directory of Amateur
Call Signs yet issued. Realising the needs of the amateur and
experimenter we have included all the particulars which are
necessary for the immediate identification of any station which
our readers might ¢ pick up.”’ i

In addition to the experimental transmitting stations in Great
Britain we have included those for France and aiso give full
details of regular transmissions of wireless stations operating
throughout the world with their wavelengths, times of trans-
mission, also particulars of the normal programmes of the
British and foreign broadcasting stations, with their Call Signs,
wavelengths and the nature of transmissipns.

A list of prefix letters for use by British Amateur stations when
calling up foreign stations is given with examples of how they
should be used.

For those who read Morse an extensive list running into hundreds
of stations is included giving time, Call Signal, and nature of
transmission.

For experimenters who require accurate wavelengths for testing
or calibrating instruments we give a special list which we feel
confident will be of great value. If you have no knowledge of

Morse we would recommend our book, “ The Perry Auto-Time
Morse System,”” price 7d., post free.

Of all Newsagents and Booksellers or direct from

THE WIRELESS PRESS, LIMITED,

THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS.
12-13 HENRIETTA STREET, STRAND, LONDON, W.C.2
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PARIFF.—Advertisements are accepted for this
section at the rate of two pence per word, with a
minimum charge of two shillings. The Advertiser’s
name and address will be charged for, and single
letters and single figures will be counted as words.
Compound words will be counted as two words.
All advertisements must be prepaid in the form
of Postal Orders, a remittance being forwarded
to Messts. Bertram Day & Co., Ltd., 9/10, Charing
Cross, S.W.1, and should the Advertiser desire
his announcement to be addressed to a Box No.
¢/o Bertram Day’s Advertising Offices (which
address must of course be paid for at the ordinary
rate), 1s. extra for Box fee and the forwarding of
replies must be sent.

DEPOSIT.——In a case where cash transactions
take place we strongly recommend intending
purchasers to take advantage of our deposit
system which is desc: ibed hereunder, for although
every possible precaution is taken, we cannot
hold ourselves responsible for such transactions
between the would-be purchaser and the advertiser.
Intending purchasers shéuld deposit the purchase
money of any article advertised or sold by
advertisers with Messrs, Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until due
advice of the completion of the purchase has been
given or until the articles have been retained and
accepted. In order to cover postage, etc., a fee
of 6d. in respect of sums of £1 and under, and 1s.
for sums in excess of £1 must be paid at the same
time as the deposit. For persons not resident in
the United Kingdom, these fees are doubled.
We cannot undertake to receive any deposit less
than 2s. 6d. “

Postal Orders and Money Orders must be made
payable to Bertram Day & Co., Ltd., and the
fee mentioned above sent in stamps or by Postal
Order as a separate amount.

SITUATIONS VACANT.

To Parents and Guardians.—Cable and Wireless
Telegraphy. Youths from 16 upwards_trained
for these Services. At the present time there is al
steady demand for wireless telegraph operators
and all students joining the London Telegraph
Training College Ltd. Can be practically certain|
of an appointment at the end of their course.—i
Apply for prospectus to Dept. “ H,” 262 Earl’s
Court Road, S.W.5.

CABINETS _ YOU _ WANT

PICKETTS’ CABINETS—they're
good value, from 1/6 each, highly
polished.

Cabinet (W.W.)Works, Albion Rd.
Bexley Heath, 8.E. Write for lists.

EBONESTOS
INSULATORS LTD.
Excelsior Works, P
ROLLINS ST,

Canterbury Rd., %
LONDON, - S.E.15 1]

An Ebonestos Wireless Insulator
possesses the high finish and small
power factor of ebonite combined
with the rapidity of production

and low price of a moulded article.
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FOR SALE.

All Wireless and Electrical Goods stocked at
9 Colonial _Avenue, Minories, near Aldgate
Station.  Handiest place for City buyers.—
LesLig DixoN & Co., Telephone No.; Avenue 4166.

Batys .001 Variable Condenser, 5s. 3d. “ Batys
Two" B,B.C. receiver, £6 17s. 6d., including
taxes. It is the best two-valve receiver yet
heard.” Ask your retailer for particulars or
write.—BaTy, Dunstable Road, Luton.

Experimenter’s 6-Valve Set for sale. 2-v-3 all
waves. Lissen, R.I., Polar, etc., with Mullard

D.F. Ora valves. What offers ?-—PHILPOTT, |

Onward House, Appledore, Kent.
Mark TII Short Wave Tuner, calibrated. In
perfect condition, £6. Bargain.—F. JoNEs, 360
Colbridge Road, Hanley, Staffs.

R.I. Transtormer, 16s. ; Igranic transformer, 14S.;
Igranic variometer (lafge), 10s.; Amplion (Music
Master), £3 10s. ; two-valve and crystal B.B.C. set
by T.M.C.,.£4 10s.—L. HASLETT, 67 Haldon Road,
Wandsworth, S.W.18.

Weston Moving Coil Milliameter 0-100, for panel
mounting, perfect order, r4s. 6d. post free—
Leacu, 15 Hanway Place, London, W.1.

Three-valve Unif Receiver, £7. Enclosed coils
for all British Broadcasting, loading coil terminals
provided. Splendid long distance reception.
Demonstrations evenings, 5-10.—61 Corrine Road,
London, N.xg.

Batys Two in cabinet complete with two sets
batteries, valves, three sets 'phones, ready for use,
£21, including battery charger. Panel only,
£6 17s. 6d., including royalties, overall dimensions
127X 4" x 3°. Complete set of parts, £3 7s. 6d.
A leading electrical paper states : « The simplicity
of this apparatus combined with its small bulk,
moderate price and undoubted efficiency both in
signal strength and purity of reproduction, make
it in my opinion almost an ideal set for the average
listener.”—BaATy, Dunstable Road, Luton. .

Experimental Radio Station for Sale. 4-valve
receiver, all switching, I to 4 valves, wavelength
80 metres upwards, with valves, *phones, loud
speaker and batteries, perfect condition. Also

telephony transmitter, including microphones, key,
voltmeter, and first class aerial ammeter, 6in.
dial, zero adjustment cabinet (station 6 HU
Seen Fridays. Offers—KNIGHT, 35 Whitehead
Road, Aston, Birmingham.

SITUATIONS VACANT.

Assistant  Wireless Engineer and Assistant
Electrical Engineer {Telephones and Telegraphs)
required by the Government of Hong Kong, for
the Public Works Department, for three years
with prospect of permanency. Salary £460-£20-
£950 a year, payable locally in dollars at the
Government rate of exchange, which is at present
fixed at 2s. to the dollar. In addition a strictly
temporary exchange allowance is at present paid,
amounting to 2o per cent. of salary. Free 1st class
passages, and if martied, for wife and children also,
not exceeding four persons beside the candidate
selected. For the Assistant Wireless Engineer
vacancy {(M/rz792) candidates, aged 25 to
30, must have had a sound education and
technical training at a recognised college
and should hold an Honours Degree in
Engineering or Physics. ~They should have had
subsequent practical experience in thermionic valve
transmission and Teception and in * Direction
Finder ” work. For the Assistant Electrical En-
gineer vacancy (M/r2793) candidates, aged 25 to
30, should be corporate members of the Institute of
Electrical Engineers and have held a similar
position of trust. They must have had a sound
practical and theoretical training and be capable of
undertaking the supervision and satisfactory
maintenance of all existing staff and apparatus,
and of preparing plans and estimates for extensions.
They must also have had experience in Automatic
Exchange work and in the use of Valve Telephone
Repeaters.—Apply at once by letter, stating age
and particulars of experience, to the CrowN
AGENTS FOR TUE CoLONIES, 4 Millbank, West-
minster, London, S.W.I, quoting the number
shown against the appointment for which applica-
tion is being made.

FALLON'S

FIVE FAMOUS

COMPONENTS

The Model AII Condenser
,, Combined Variable and Vernier
Condenser
,» Duanode (Twin Condenser)
«» Fixed Condenser
,, Fallon Variometer
ALL BRITISH. Write for Illustrated Lists.

FALLON CONDENSER Co. Ltd.
White Ribbon Works, Broad Lane, N.15
Phone : Tottenham 1932.

New London Depot (Wholesale and Retail)
143 FARRINGDON ROAD, E.C1

Plug and Jack, 3/~ pair i

Insulated Terminals com=
plete 1/- doz. post free

A. ROBERTS & Co,
42 Bedford Hill, Balham, 8.W.12

L. McMICHAEL Ltd.

RECEIVING SETS AND
ACCESSORIES.
The Best for Home and Empire.

L. McMICHAEL LTD,

In conjuyction with B. Hesketh, Lid.
WIRELESS ENGINEERS,

179 Strand, London, W.C.2:

STATIC - RSTER

Security against EhmEmem()
harmful atmos- ‘
pherics. e it

Operates while i

Set is in use Price 2/9
and replaces aerial earth
switch when not in use.

RADIO SPECIALITIES

57a, Denbigh Street, Pimlico, 8.W.lL.
'Phone—Victoria 6463.

Qenerous trade terms.
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WastelessCondensers

The new Bowyer.Lowe Square Law Condensers
have a wavelength scale which is equally useful
throughout its lcng}h. No crowding at the lower
end. Capacity ratio 150°to | in the ‘0005 Type. good firm of wireless apparatus manufacturers in
Wilt increase the wavelength range of any sct by i Birmingham district. Fair knowledge of con-
50%. 1 Write now for full particulars. ‘struction.-—Box F.4, BERTRAM DAY’S ADVERTISING
BOWYER-LOWE CO. LTD., LETCHWORTH |} | OFFIcES, 9 and 10 Charing Cross, S.W.1.

BUSINESS FOR SALE.

THE Electrical and Wireless Bngsiness in busy Lan-
cashire town. About f400 capital required to
THORPE K 4 V ALVE purchase. A flourishing and increasing husiness ;
. good opportunity for energetic zlnd enterpnslltng
nidyne  Circuif young man interested in wireless, etc.—For
re I8 T T (G T o t particulars apply Rocers, BowLER & Co., Valuers,

Send all enquiries .0 etc., 30 North John Street, Liverpool.

BOWER ELECTRIC LTD. Wiseloss 1o TRADE ENQUIRIES,
" ntors. Patents and Trade Marks
15 GRAPE S'li'b SHAFTESBURY AVENUE, advi(l:?. esﬁazlllggoo?ts and Consultations free.—

SITUATIONS REQUIRED.

Young Man, 20, P.M.G. certificate, showroom,
installation, constructions and repairing experi-
ence, desires situation.—Box H.4, BERTRAM DAY’s |
ADVERTISING OFricEs, 9 and 10 Charing Cross, )
S.W.1.

Youth, 18, just left school, desires position with |

are a- product of one

of the front rank firms IO
in the British Wireless

World. Write for lists

RADIO TELEGR!

The British L. M. Ericsson Mg, Co,, Ltd., J. Scott-Tageas
67/73 Kingsway, London, W.C.2

NDON, W.C.2 |K1NG, Regd. Patent Agents, 146A Queen Victoria 470 pages
Street, London. ’'Phone, 682 Central. ‘
MISCELLANEOUS. Wholesale Factors dealing in Brass Component
Telephone Receivers and loud speakers rewound, !Parts should communicate for sharp prices with BOOKS. Price
2,000 Ohuns, 35. 6d.—A. RoBERTS & Co., 42 Bedford 'E. J. Francos, 364 Amptbill Square, London,| Technical Books.—Second-hand and New Books -

Hill, Balham, S.W.1z. N.W.x on every conmceivable subject. Catalogue free. :

Patents and Trade Marks ohtained.—H. T. P. Manufacturers are invited to send their offers| State wants. Books sent on approval. Books 't
Ger, Patent Agent, Member R.S.G.B., 51-52 |to Davip WALLACE & Co., Valparaiso, Chile, bought.—FovLE, 121, 125 Charing Cross Road,
Chancery Lane, London, W.C.2. 'Phone, Holborn, | Wireless Importers and Distributors. London. .
1525.

This revieed 20

Scoti-Taazact's

D all who meation the ' Wireless World” and send 1/- for postage,
wo will send six baok copies of the PHILATELIC MAGAZINE free.
This will prove to you that the PHILATELIC MAGAZINE is the
best Stamp Collectors’ Newspaper. All the news for sd. a fortnight.
Current issue from your newsagent 3d., or 4d. post free from i buf e

"HARRIS PUBLICATIONS LTD.,

48 VICTORIA ST, S.W.1

Oatalogue of Stamp Albumsiand Accessories free. —
\ Silk and Cotton Covered H.C. and Square by
P o ORMISTON & SONS, Ltd- Tinned Copper Wire, Resistance Wires, Charcoal ;
Established 1793, Iron Core Wire, Braided and Twisted Wires, - S5
) Bare Copper Strand and Flexibles of any Cacs
79 CLERKENWELL ROAD, LONDON, E.C.1. Construction, Wire Ropes and Cords (fine Az
Telephone—Holborn 1041/2. Telegrams—Ormiston, London.  Sizes) in Galvanised Steel, Phosphor Bronze, &c. | ‘:
Vace
i AP :
| Wireless Tl
This 1s the MisceRazsesns
THE ATHOL “MORRIS” ’ Recent Diwet
. . | for Selective &
@h@ﬂ Reversible Valve Holder (all steel)
Valve
- Fatert applied Template.

Can be mounted in any
position front or back,
vertical or horizontal panels

8| No centre Punch
& required, no in-
struments.

/ Poat free 104d.

1/B from your dealer, or send : Send for : Note the Address
direct, post free. Tell us your + Leaflet |
dealer's name. : W.o. ; NICHOL & CO.

ATHOL ENGINEERING C(. SOBXER ST, Er. Brough-

ton, MANOCHESTER.

46 Lancaster
Avenue, Fennel
8t., Mansheaster. — —
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NEW EDITIONS

THERMIONIC TUBES ,

in
RADIO TELEGRAPHY AND TELEPHONY |
by
J. Scott-Taggart, F.Inst.P., AM.LE.E.
470 pages 388 Diagrams

Price | § / = nett

{Postage 9d.)

This revised and enlarged edition of Mr.
Scott-Taggart’s work is the best and
most complete book which this well- ’
known author has given the public, and
deals thoroughly with the valve in all its
working phases. We recommend this
volume to the experimenter who, we are
sure, will find it in every way satisfactory. |

CHAPTER HEADINGS. !

Two-Llectrode Valves and the Theory
of the Thermionic Currents — The |
Three - Electrode Vacuum Tube — The
Vacuum Tube as a Detector — The
Vacuum Tube as an  Amplifier —
Retroactivé or Regenerative Amplifica-
tion—>Multi-Stage High-Frequency Ampli-
fers—Multi-Stage Low-Frequency Ampli-
fiers—Combined High and Low Frequency
Amplifiers—Multi-Stage Retroactive Re-
ceiving Circuits—The Reception of Con-
tinuous Waves—Transmission of Con-
tinuous Waves with Vacuum Tubes |
Vacuum Tube Oscillators, Wavemetres,

Capacity Metres, and other Measuring [

Instruments—The Vacuum Tube in
Wireless Telephony—The Dynatron—
Miscellaneous Vacuum Tube Devices—
Recent Developments—New Invention
for Selective Reception.

- ie THERMIONIC VALVE

and, its Development in

RADIO TELEGRAPHY AND TELEPHONY

by

J. A. Fleming, M.A., D.Sc., F.R.S.
438 pages

Pice | § / - nett

(Postage 9d.)

Professor Fleming needs no introduction.
His reputation is world-wide and this new
edition of his work brings the first edition
right up to date. A tremendous amount
of new information has been incorporated
which malkes it a much more bulky volume
and decidedly more exhaustive than
previously. Everyone taking a serious
interest in wireless would be well advised
to include this in his library as it is
difficult to over-estimate its value and
importance to keen experimenters.

CHAPTER HEADINGS.

SCIENTIFIC PRINCIPLES, Types of
Electric \aves, Origin of Electrons
Emitted from Hot Metals. — THE
FLEMING RECTIFYING VALVE,
Various Types, Modes of Use and
Application. —THREE AND FOUR
ELECTRODE VALVES, Their Evolution,
Mode of Operation and Use—~THE
THEORY OF THE THREE - ELEC-
TRODE VALVE. — THERMIONIC

-VALVi. CONSTRUCTION: The Problem

of Valve Manufacture aud Details of
Coustruction. — THE THERMIONIC
VALVE AS A GENERATOR OF
OSCILLATIONS. — THERMIONIC
VALVES AS AMPLIFIERS AND DE-
TECTORS.—~THERMIONIC VALVE
TESTING.—FLEMING REPEATERS
AND RELAYS, Its Problems and Require-
ments.—THERMIONIC VALVE PLANT,
Advantages of Continuous Wave as
against ,Spark Systems.

THE WIRELESS PRESS, LTD.
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS
12-13 Henrietta Street, Strand, London, W.(.2

J L

280 Diagrams
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cast reception is entirely proportionable to the

extent to which you can annihilate distortion.
No matter what type of receiving circuit you are
using, the process of transformation must guarantee an
accurate magnification of every detail. The slightest
deviation from this standard produces distortion and
poverty of reproduction.

THE degree of perfection attainable in your broad-

The skill to produce the perfect instrument of

JoLy 2, 1924

transformation can only be the result of specialised research.
long experience and accurate workmanship.

To-day, after twenty-five years of concentrated effort,
the R.I. Transformer is demanded and used all over the
world as the British Standard Transformer. The British
Standard has always been the highest in the world.

Base your annihilation of distortion effects on the
R.l. Transformer and make sure of successful purity
of broadcast reception.

Price 25/-

WRITE FOR s0 PAGE OCATALOGUE

W.W. FREE ON REQUEST.

RADIO INSTRUMENTS LTD.

Managing Director :
Chief Designer: W. A. APPLET.'gﬁ. M.B.E
WORKS

, OFFICES
12 Hyde Street,

Telephone :  Regent 6214-6215-6236,

J. JOSEPH, M.LE.E.
M.LR.E. (late Admirzlty Technical R
AND

New Oxford Street,

h Officer).

W.C.1

 Instyadio, London."

SHOWROOMS :

Telegrams ;

PROVINCIAL DEPOTS:

Manchesier © 19 Hopwood Avenue. Dundee :
Leeds : Tringty House, Commercial Street.

Birmingham :_ Britannia Wofks, G, Charles
Glasgow: 47 Waierloo Siyeet. {Styeei.

Malines.

Caird Hall, Dock Street. )
Brugsels 1 Treni Livres & Zwaab, 24 Rue de

Dublin:  Brown Bros. (Ireland) Lid.,
18 William Street. .

Belfast: Campbell, Gardner & Co., a4
pper Arthur Street.

.

W.C.2;

/ Printed by "Sa.ndeljs Phillips & Co., Ltd., Chryssell Road, London, S.W.9, ‘for the ‘B i
Preprietors and Publishers, The Wireless Press, Ltd., 12-13 Henrietta Street, London, %’:
Sydney, N.S.W., 97 Clarence Street ;

med
Melbourne, 422.24, Little Colline oy vea

Street ; New Yerk, 326 Broadway.



