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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 : 0 MODEL 301,

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

Telephone : Holborn 2029. Telegrams ; *‘ Pivoted, Smith, London.™

- MARCONI  SCIENTIFIC COMPONENTS

EveryYamateur knows that only guuqmeed components
can givel him guaran! in hu apparatus,
The mere fact of his comiﬁmnt.s bemg M. L Productions
gives him confidence in

! 3 When an M.8.I. Condenser is stated to be <0005, it is
! -0005, -and neither more nor less. The same meticulous
precision obtains thromghout.

! : Every M.S8.I. Component produced passes & rigid test and
B both the Amateur and Experimenter have the satistaction

- of knowmg they are - pumhmng not & catch line but a
ffici cytothoaeundona.u

i
I
|

quality equal in®
I M.S.I Sets which receive Conti

I and English stations on the Continent. Our Dnoeu are
{ reasonable, but our efficiency is high.
[

13 MARCONI SCIENTIFIC
= INSTRUMENT Co. Ltd.

London Showrooms ;
40 DEAN ST,, SOHO, LONDON, W.1,

M

|

: 001 mfd. : DOUBLE ANODE |
g ~~ POST ORDERS: CONDENSER |
PRICE - 25/ _ B
0005 - 22/6 Works—70 IDUDDEN 'HILL ’LANE, ach section ‘00025
; WILLESDEN, N.W.10, PRICE - 30/
00025 - 20/- Mounted 428
| ‘0001 - 17/6 Phone—Showrooms I Gerrard 7743. #May be connected to give
" Mounted 10/~ extra in each case. Phone—Works . . Willesden 2617/8. ‘0005, 00025, "0COIZ2S.
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LOOK TO YOUR 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?

Plain type rheostat for ordinary

* * * valves and Dull Emitters of .25
amp. type. Resistance 4, 6, 8, or
10 ohms. Price 4/6

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?

* * *

Then fix an IGRANIC Rheostat and get

perfect results
* * *

]
o

IT WILL APPEAL TO YOU, BECAUSE

Vernier type rheostat giving
n]:xtremely.ﬁne adjustments, simi-
There isia tvpe for every: valve andlever urpose. ar to plain type. 4, 6, 8 or 10

yp Yy Yy purp ohms. . Price 7/-

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

&% * * ““lgranic” Battery Potentio-
meter furnishes the precise con-
trol of the plate potential so

YOUR DEALER STOCKS THEM st
J ation of the sensitive detector

valve. Resistance 300 chms.

Adjustable contact  fingers.

Write for Lists U.76. Nickel finish. Price 7/-

Cardiff : Western Mail Chambers.

Bradford : 18 Woodview Terrace,
Manningham.

Newcastle—qgo Pilgrim Street.

Works :
Elstow Rd., BEDFORD.

Manchester: 30 Cross Street.

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

Glasgow: so Wellington Street.

149 Queen Victoria St.,
LONDON.
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The
WORLDS

' AMPLION
. JUNIOR

! with Floating Diaphragm

2716

<

The AMPLION
JUNIOR
DE LUXE

with Floauns Biaplirasm

22:2:0

Drice Reductions

HESE models incorporate the latest develop-
ments in Loud Speaker construction. . -
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
Telephone : (E. A. GRAHAM)
Sk St. Andrew’s Works, Crofton Park,

Telegrams

 Navalhada, LONDON, S.E- .

.

Catgreen, London."
3
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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 7/6

Dual Rheostat mounted on
engraved ebonite pancl,in pohshed
walnut box < 15/-

BURNDEPT

O v <« ivii i
%////////a/ﬂy///// 720

BURNDEPT LTD.,
Aldine House. Bedford Street, Strand, W.C.2
'Phone : Gerrard go72.

Visit our Stand at Wembley in the Palace
of Engineering, Avenue 13, Bay 13.

No. 223.

SOREW SPADES
1/8 pee dos.
TINNED COPP

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

per doz.

Husdnlonu B.B.O.

Mark 4,000 ohms
Fellowes 18/8
Brown's‘'F'B.T . H.,
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
3ov 4/- 15v., 2/=

F.L. Btry 6d.
66v Ever-Rdy.13/6
36v.,8/-,16v., 3/6
Siemens same price
Matt EbonitePanels

Any Size Cut.

24 x 8° 8/-
24°x12" 12/-
6°x6"x4” .
Aerial Wu‘e 7/2§
Enmld., bright 4
strd. 100 '3/9,2/9, 1/1
Rubr. 1d.in. 5d.z S
Insulator:
Shell, 24" xz}' 6d.
Reel 2”, Egg 2d.
Crystor Type 9d.
,» Lead-in 4/-
4" and 6" 8d.
9 “1/-, 12" & x ~1/3
onite Coil Plugs.
Superior d.
Narrow type 8d.
Basket ,,
Moulded type 8d.
Coil Formers 23d.
Ebonite Switches.
Tumbler 1§ 1/3
D.C.0.2/8S.C.0. 1/6
Dewar D.C.O. 3/3
., DPST. 2/8
Utility 2-way 4/-
ge 5 /=y 4W8 /= 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 .. 2
R.E. Chokes 10/~
Shaw’s Hertsite 1 /=
Soldering Irons 6d.
Clix Links .. 4d.
Fallon V'metr. 10/=
Voltmeter 0-6 4/-
, Dble 0-50 0-807/6
Tron Core Chokes
1,000- & 750 oh. 9d.

2/8 Watmelo-s,,

AND RADIO REVIEW

POST PAID AT
S ASrea——

No. British
Equ:l Make
I-12V. I-35A.

Voit & Ammeter
IN.P. Pocket type.

o'6

Special Values

Under 5/6 — 1d.

perl/-Packing, etc.
British Wires, eto.

d.]SWG. DCC. ssC. DSC.

18 1/11 2/11 3/5

Jacks — d-contact,
Bankof 2 .. 1
3 2/3. Plugs 1/8
Potentiometer 300
Ohms Ex-(ovt. 4/8
Buzzers ,, 2/6
Microphones  2/=
Tapping Keys 8/=
Ebonite Dials.
Engraved 3 8d.
Knobbed T} pel/=
23" e 6d
'ch 002 Dos.

w37x2°1 /=, 2"x14"4d.

N.P. Switch Seta.
D.C.0.1/95.C.01/8
H’dphone Cordsl /=
Alum, H’dbnds 2/68
ils, etc,
‘' Burndept "
& "Lissen’’ Goods
Basket Coils.
300/2,600 metres,
and 3 Holders, 4/8

/81Spade type, doz

v

CALLERS' PRICES

2-0oil Holder

Panel Type,
7/6

A Microscopieal
Adjustment.

Radio Inst. 25[.
Silvertown .. 21/«
Igranic 21 /- & 20/«
Bt;{md:lpt%/-. 27/8

20/=
Reliab’y 10/-&18/8
Ferranti .. /
Xtraordinary 8/«
Tangentlﬁ/-& 17/8

A.F. ’phone 8/~
o Modulation 8/-
H.F, Tangent §5/8
Qojah, soom., B§/8
., 600 & 3o0m. I/G

Formers only 1/8

Var, Condensers.

001 panel type 7/«
:00075 Vernier 6/
-0005 [ Blade
0003 | 1/8 | 4/8
‘0002 1 Extra/ 8/8
Knob'd Diall/~ex.

o Stock ‘“ Fallon”’ &

*“J.B." usual prices
Vernier, no dial 8/8
5vane3/3,7vane 3/6

“Polar” types10/8

Terminals.
MIII-Pol. Bras
4B.A, Standrd.

B

Telephone type
Multiphone 4w.
b 0 -way
Refty. spring
2BA Small type,

[EEEES FF =

Contact Studs
Spring Washers
Coil Holders.
Ashley fixed £2/8
» moving 8/8
Igranic 3 Set 8/6
Ebonite 3 coil §/68
<L COLI /6
Anode holder 1/~
Fil. Resistanoes.
Good quality 1/6
Igranic 4/6 & 7/-
Ormond .. 8/-
Burndept .. 8/=
Zenith & Ajax 4/«
Microstat .. 8/9

Spirals, only 4d.

Formers ,, 7%

~Experimenter’ '
Parcal.
Useful Materials,

5/6 worth 20/-
Variable Leaks.
Filtron o-7meg. 4/=
V 2/6
Lissen T 2
Valve Holders.
Type A Polar 1/8
Screwed 8 nuts 8d.
Do. Open Type 6d.
Ebonite ,, 10d.

E
ENQUIRIES
SOLICITED.

Wrxte for ** bomplet Supplementary

tional Values,”

J. H. Taylor & Co.

Telephone : 341.

Post Free.
Maca!

sent

Telegrams :

Accessories.
Morris Temp. $d.
Nu-Graving 74d.
Gal. pulley 44.
P, Wax block 6d,
Resin Solder 8d.
Sistoflex tube.

All sizes, yd, &d.
,, Tape, yd. 1d,
Condensers.

Dubilier (usual
Mullard ,, prices)

- | Blocking type 9d.

With leak .. 1/8
Mansbridgerm{.1/8
zmf.1/6,1/36mf.0d,

Price List of Excep-
XLgg—Revised.)
ay. 8t., Hudderstield

Electrical 'Radio Enginesrs
** Thorough;'* Huddersfield.
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Your Receiver is here

In the Marconiphone range of broadcasting receivers

Marconiphone Baby
Crystal.

A compact and efficient

illustrated in this page there is a model for every
purse. Every home in the land is specially provided
for.

crystal receiver at a really
moderate price. Instru-
ment alone £1 7s. 6d,

great name stands.

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,

sent tp you.

Marconiphone V3
(Standard

n
For direct attachment to
Loud Speaker. A really
efficient three-valve re-
ceiver, capable of giving

Marconiphone Two-stags
Voice Amplifier.

A two-valve

unrivalled for purity of

amplifier

tone and fidelity of repro- considerable volume com-
duction. Price complete bined with tonal purity
with all valves and Price complete,

batteries. £20 10s. £36 129. 8d.

~

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.

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

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.
terms of this scheme, you can get the V2 complete
and ready for immediate use for £3 down.
the coupon below and full particulars will be

Every model

Marconiphone V3 de Luxs
This model is the V3 re-
ceiver fitted in a hand-
some cabinet with self-
contained Loud Speaker,

batteries, accumulator,
etc, Price complete,
£79 15s.

Under the

Post

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 aerizl or with the
Marconiphone Frame Aerial

Marconiphone R.P.4.
For direct attachment to

Loud Speaker. This
model consists of a highly
selective long-range two-
valve Receiver, and a
two-power amplifier giv-

ing very great volume Table. Price complete,

together with absolute . £68 17s. 6d.
purity of tome. Price Frame Aerial Table, com-
complete, plete £10 10s. 0d.

arconiphone

Jhe Trrumph of

the Mas{er Mind

" POST THIS COUPON TO-DAY. |

to your local Distributor or Marconiphone Branch. ]

1

{  Please send me a free copy of the book, * The Marconi- I
1 phone
1
I
1

Makes it Easy,” containing Hire Purchase |
Application Form. i
NATNE &« cios aak wiersiajsmtaniom wiois susiets s e alasa ol wiosie o 1
INCAAATESS o at e . sRest memsesosotm g | i e e otre, istsl At wiEAR o 1

1 | w.w.o. __

N.B.—The above are the correct prices for the time being of Marconiphone Sets. Owing to an ertor .wrong prices appeared in the
issue dated June 25th.
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Electradix

36 v. 8/=, 66 v. 13/~

Omam R.AF. Ediswan R.A.F
6/6 “Q'"  English 6/‘/‘6 " Valves.
Valves. R ” Adaptor 1/-
SRS TR
"Phones. Coils.
L.R.Single.. 2/8 Mk.3 S/W .. #&/=
Brown’s A.F. 8/8 gf%brf};m” :;g
HR, Western 4/6ihe finest all-round| £, Acri
5 =] Ex, Aerial .. 4/=
gza‘:}f‘?dﬁ Pr, :1/ Valve,worth double Hﬁtergg;,e 'H/G
Sullivan .. 7/6 Receivers.
H.R. French 12/6{Dynamos. Crystal B/
Th. Housten 19/-6 V- Magnetos 25/-{, vajve .M
Brown’s “A" f6/12v.8a.. 0[5 vaive || %15
Type, W/D: 1z/-152.  £8/1015 v No. ro.. #8/6
1,500 ohms.. 25/=]590 V.50 m/a  £10] Marconi 50 w.
8,000 ohms.. $0/- ;sggg "': 53 m/alRec. & Send 85
Cords .. 1/8]% x Transmitters.
Portable Sets m/a £281c ok .. 16/8
ood case.. 17/6iBatteries. wl do. s2b. 25/ & 35/
Leather .. 27/6 gv. 40 Fuller }2(‘51//6 rv. CWar £
e rr— L 4 .
§'§'§°§£‘£s,m., 3/-JHYdf°meters 2/8]; v. RAF. £8/10
730 ohms,M.3 7/8]35 V. Ever- Controls .. 15/~
e

W/T_Micros 15/
‘Wavemeters.

)

HE e gao)Laree Inert Wilgsec ..
LF. s-vaive £6/10] SPsSa ILET 170/, 000 26
,_ 6 do. £6/10]Earth Quiiit. P.100/3,000 #5/10
HEs do. £4/10]Wirerubber, yd1d0p 170/T 400  £5
7 do. £8 ;F‘kes &8 %éaﬁ Heterodyne £8/10
Recorders. let: o 56 Condensers.
R.AF. Inker £6/10 o <] Var. Panel.
Relays 18/-, 35/-}Chokes. -cor mf, .. 7/~ @t
B e e T
-V . 9t ek ~§ 00025 mf. -
éoﬂam . {//‘-1 Transm. .. 18/-f Mark ik 25/-
Relay .. 5/-IWires, Copper. ] Abbey .. 14/-
Cabinets .. 10/-fx2 st. Enam. Aeg)aé Glass Trans. B6/-
insulators, ete. . jouper 100’ .. Fized
lkuxl %f'olg,’;ut?' 4.} Twin phone, 100 2/~ Dubilier 2/6
Buttons .. gd, Down, 12yds. 1/= Blocking 104.
Shell .. 6d. SWG.DCC, 88C, DSC, 03 mid, 1/6
Eeg .. od.f18 131 2/1L 8/5); med, 2/-
Bullerdix 1/3120 22 8/47 42, g, 2/8
Silvertown .. 8/-}22 2/8  8/8 4/74 000 volts— p
Trans. Lead-in, 23, 2/,11 3/10 5/-1 3} mtd. .. 10/-
3,000 V. .. 15/-420 3/ 4/2 5/91 1 mid. se 17/
Receiver, 1/6 & 9d.§28 3/3  4/9 W“Fszd. .. 22/8
Pulleys ' .. 1/6§3° 310 82 7/8 g " Varia. 10/
Switches. 5% e 8645- 1?‘2{(? 20,000V, Ca s S0iE
S.C.0. proot 29038 §7_ 8.5 3a/-| Took.
Panel S.P... 1/ ; S Elec.grﬂls.. 25511}4
Barrel Ser. Par. UD - Elec.Ham'rs =
s v.ee;clo;.u:?g;g Chat. Compo %{i Tool Rolls.. 8,8
iliammeters. |ozer, 3)- & /6| VS 1T BRe 00
TN A SR Y R
ggom:@'a. ggt Bluforn flocts 7/8 600 v. Trans. 20/

Aerial, 12/6 & 17/

C.2 range 45/-
Voltmeters.
8v.8/6, 30v.10/=

! 120v. trom 25/-
600 V. . -
1,000 V. £5
2,500 V. £7

Send 3d. Stamps
for June Ilius-
trated Catalogue
of Wireless
bargains

i%\lorse keys.. 2/6
Terminals.

Ex W.D. doz. 2/8
Pole Paper 6d.book
Protractors.. 8/=|
Mast 30’ steel 70/=
Hand Magnetos,

8ov. .. 7
Micro Insets 1/-
Buttons .. #4/-

png‘VRA ) 2

Loud Speakers.
L.R. Parts.. 7/6
Z’I.R. Ultradix 35/

Telegrams—"* Elec-
tradiz, Ald,
London.”

A

vii

DUBILIER
RESISTANCE

»- e
MinHHl
PURI_IE

Anode
Resistances.

The use of Resistances and Condensers in
the place of transformers is a method of
amplifying wireless signals of both
radio and audio frequencies which offers
several advantages, particularly in the
case of the former, when working on the
longer wavelengths.

Firstly, there is a saving in outlay.
Secondly, in the case of Audio Frequency
Amplification, the distortion which is
liable to oceur is almost entirely eliminated
making this a favourite method of ampli-
fication amongst enthusiasts.

But—there is always a “ but’—the
Resistances must have certain important
qualities.

They must remain constant in value,
and they must carry normal loads -for
prolonged periods without overheating.

These problems were the subject of long
eéxperiment in our laboratories, and we
finally placed on the market Anode
Resistances in nine standard values from
20,000 to 100,000 ohms. Each Resistance
is tested during manufacture on a load
of 200 volts D.C., and has to pass such
stringent tests with honours before it is
offered to vou.

It is supplied complete with holder as
illustrated, and costs only

5/6

The Dubilier Condenser Co.(1921)
Ltd., Goldhawk Road, Shepherd's
Bush, London, W.12

' Phone—Hammersmith 1084.

CONDENSER CO4192ILTD

DUBILIER

e e it s T 8

E.P.8.67.
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Manufacture of Broadcnstin_g Apparatus E N A M E L L E D &
Use of Patents. SILK COVERED
2 sioneer wori of e v ey n - | GO PPER WIRES

TH

nection with wireless telegrapbhy and telephony is
well known, and as the result of many years of = :
research work and considerable expenditure, the Company For Wireless Apparatus Manufacturers
sontrols numerous patents relating to the m facture
or use of wireless telegraph and -telephone apparatus,

We have large stocks of all

‘The Company is prepared to grant a licence for the use

of its patents in conmection with the manufacture of A - & 3
bJ:oadcal.;tmé1 aPl;largtu: eto 0:11y member of thecBnnsh 'SIZCS, . WhICh can bC dCllVCI‘ Cd
Broddoisting, Cqmrpty,; Limited. immediately from our London Stores.

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 pmceedmgs 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. ACTUAL

Marconi House, Strand, London, W.C.2 } SWG.  Eamel SS:%?“ D%Egk i

I 18 — = 7%
= t
I S 1 i %1
THE WIRELESS WORLD 1 5 300 18 it I
7 1 1 ' g 2% 12% % t
and Radio Review T e i a2 |
VOLUME XIil 4 o 1068 - o

27 168 74
BINDING CASE & INDEX bE o o8 4 :
2/6 net. By post, 2/10 I & i 7 oot
INDEX only, 8d. post free. 1 % ""97?3 147 5212 I
Complete Bound Volume, 20/- net. By post, 20/9. : § 1"?782 ?7%% :ﬁ :
THE WIRELESS PRESS, LTD. I8 e o &5
{ 12-13 Henrietta St., Strand, W.C.2 : :143 &%‘; ﬁ ﬁ_ I
1
V8 w8 s
QUESTIONS & ANSWERS b & 978 10 5 5
COUPON. A= - S T

See special conditions on page 414. Very keen prices quoied for quantities.

To accompany Qlestlons KENT BROTHERS,

sent in during the week ELECTRIC WIRE CO.

commenclngg : July  2nd, & E. H. PHILLIPS, LTD.
192

15 BERNERS STREET, W.1.

Works and Stores :—43 Berners Mews, W.1.
VOL. XIV. No. 14. *Phone—Museum 8200 & 8201. 'Grams—Encosil, Wasde, London.
TS e T R
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Vsst she Sierling Exhibu—Palace of Engineering, Avenue 15, British Empire Exhibition.

The STERLING
ANODION”

TwoValve Long Range Receiving Set
Gets all British Broadcasting .

This Sterling two-valve set has achieved some wonderful
long—dnstanceruultsunderfavourablecondltmnsandnscon-
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 ppnel

B.B.C. Tanff extra 15/- net .. £9 9 0

Valoes, batt, head telephon coil d

additional rez:‘fm units for thao ej‘lmdmlns :’:e _ Obtain from your dealer

spolied af extra cos, Jull particulars of which 49, of STERLING TELEPHONE & ELECTRIC Co. Ltd.
PUBLICATION W.W. 389A. 210-212, Tottenham Court Road, London, W.1 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

If fitted with patent '‘Tangent” terminals —2/- extra.

Send for Leqﬂet G

Lonpon : GENT & COO, Ltd' No second-rate effects will

25 VIcTORIA Sr., S.W.1. Manufacturing Electrical Engineers, satisfy the intelligent purchaser

Gyt “FARADAY WORKS,”  for wion “TaNGENT"ia
. b e 9 ] -
Eeickers Soech LEICESTER. —
Est. 1872, ]
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—>MAGNIFICENT <

ARE THE RESULTS OBTAINED BY THE USE OF

“ MAGNA -FLUX”

PERMANENT MAGNET STEEL

IN HEADPHONES & LOUD SPEAKERS.

SOLE MAKERS :

WATSON, SAVILLE & C°% L™

LONDON OFFICE— BRUCE STEEL WORKS,
17 VICTORIA STREET, SHEFFIELD TRADE

WESTMINSTER, S.W.1

TRULY USEFUL

COMPONENTS
of high quality at
reasonable prices.

PLUNGER'RHE!
STAT ONE-HO
FI. G. A unique
m type of Rheostat
™ and Potentiometer.
The Rheostat is
capable of exceed-
ingly fine adjust-
ment, contact is
perfectly smooth,
it occupies a very
small space on panels. Finished, Nickel Plated.

7 ohms, 4/= 30 ohms, 4/~ 350 ohms, 4/ (Post Free)
RHEOSTAT, Circular Type, Resistance 6 ohms,—Perfectly

3 pr silent in operation and requires no adjustment of contact arm.
>4 6’ / t l k Terminals for connections, highly polished knob, Nickel Plated

5 ?C ro-lin finish. each 2/9,}&?@5! Free)

% i bh COIL HOLDER UNIT.—The most popular form of coil mounting

3 ( yet devised. Anti-capacity, strongly built, gives fine adjust-

and does not cause microphonic noises,

E‘L N\ mentd, Lz}m_i is 'W5112/6 shehd. Polished and Nickel Plated.
The introduction of this ingenious % ) [ Fixed Unit, price each.  Moving Unit, price 8/- each.
combination Plug and Socketgmark; . 27 AERIAL & EARTH SWITCH.—Nickel Plated finish, mounted

thaiadventio a 5 on Solid Ebonite Base. Price 2/=
of instantan:ous vsvt;inl;lga'rdxsed systom L Condenser Dial and Knob (Concave, Best Quality), 1//8
- Condenger Knob (Concave), 64, Cond Dials (C )y 1/=
X REVISED RETAIL PRICES. Valve Holders, 9d. and 1/-. Panel Switch, 1/9

CLIX (with Locknut) .. .. .. .. ., .. .. 8d, each.- Coils (Broadcast Concert Coils), 14/~ set of four,
CLIX Insplators (6 colours) .. .. .. .. .. .. 1d. each. SPLENDID SELECTION OF WIRELESS SETS & ACCESS-
CLIX Bushes (6 colours).. . .. 1d. pair. ORIES IN STOCK.  ADVANTAGEOUS TRADE TERMS.

Ask your dealer ft;r p;z'rtic;lars..'

AUTOVEYORS LTD, |T™& BURWOOD ELLCTRICAL SUPPLIES

Radio Engineers and Contracters, ,
84 VICTORIA STREET, LONDON, S.W.t 41 Great Queen $f., Kingsway, London, W.C.2
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Result  of
16 years'
Experience

randpa’s back

from an hour's recreation on the bowling green. He now sits
comfortably  in the armchair. Thoughtfully he contemplates
the toe of his rubber-soled “ green™ shoes peeping from beneath the
grey flannel and the smoke lazily curls from his  best friend,” the
shining and well-seasoned briar. Why this profound preoccupation ?
A problem easily solved—across his head is the dark comfortable-
locking headband of a ‘“Brandes.” His intense interest held by the
wonderfully pure and voluminous notes of these famous Headphones,
he spends much of his time listening to the delightful broadcast
entertainment, unspoiled and reproduced most faithfully by the
“ Matched Tone ™ feature.

cMaiched ‘Tone

TRADE MARK

Radio Headphones
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CERTIFIED TESTS.

N the occasion of a recent visit to

the Testing and Research Depart-

ments of the National Physical

Laboratory the idea immediately
occurred to us that something might be
done with regard to subjecting wireless
apparatus and component parts to certain
routine tests for the purpese of indicating
their reliability and that they are buil! to
conform to certain standards.

Wireless, like all other new sciences in
their day, is victimised to a great extent
by individuals who make wild claims con-
cerning the merits of their own products,
whilst the manufacturer of correctly designed
apparatus which represents honest value has
very little means at his disposal for obtaining
an endorsed statement concerning the oper-
ation of his goods. He may thus be placed
in a position by which unfair competition
arises, but he is not the only sufferer. The
user, in being guided by unqualified state-
ments, may find that he has an instrument
which is not necessarily the best of its class
and for which he may have paid a top price.

Now it would seem to us that the testing
of the many wireless component parts is
just as important as the testing of the merits
of the component materials used in general
electrical work. Apart from the scientific
interest, wireless components are not always
handled by essentially skilled individuals
of the scientific class but are purchased by
those without testing facilities, and just as
a clinical thermometer may be certified to
be correct over a portion of its scale, so

should an intervalve transformer be certified
to function with reasonable accuracy of
magnification over the band of usual note
frequencies.

Testing work of this sort is carried out
by the National Physical Laboratory, yet
how. often does one see stated the results

of such tests ? For although these tests may

be carried out on behalf of the manufac-
turers who are interested in putting the best
apparatus on the market, one cannot go
to the National Physical Laboratory and
inspect the amplification curve of a
particular transformer.

If may be said that testing work of this
nature could be carried out by a wireless
journal whose technical accuracy is- beyond
dispute, but it will at once be appreciated
that this work could not be done without
conspicuously drawing attention to the
relative merits of various instruments, and
such tests might be a little unfair. In our
Test Department we have carefully
examined the performance of various valves
and these results have been published for the
benefit of readers, but it would not be
possible to extend such test work to anything
else other than valves, for the valve manu-
facturers are few in number and their
products in every case represent the greatest
technique that it is possible to introduce
into their products.

The testing of apparatus by an authori-
tative body would appear to be a service that
every wireless user needs, whether experi-
menter or broadcast listener.
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0°0003:F TELEPHONES GRID LEAK CONDENSER

Flewelling Receiver with optional H.I'. and L.F. amplificaiion.

THREE-VALVE SET INCORPORATING
A FLEWELLING CIRCUIT.

Many experimenters favour the Flewelling circuit, and details are given here

for extending the scope of this super circunit by the addition of high and low

frequency amplifiers,.  The Flewelling arrangement, when preceded by a high

frequency circuit of the type described, is found to be quite stable and give
consistently good results.

By StaxiEY CURSITER, O.B.E.

hope that it might be extended further.
In Figs. 1 and 2, two versions of the circuit

HE set described in this article

was designed to give results under

particular circumstances. A relay

station at two miles or so and a
main B.B.C. station at between 30 and 40
miles could both be got on one valve, but
other stations at 100 miles or more made a
second, and for longer distances, a third
valve desirable. This also suggested the
necessity for switching so that the detector
alone or with either one stage of H.F. or
L.F., or all three could be used as required.
In making up the set one or two features
of the design are capable of adaptation to
any three-valve set of the same order, and
in describing this set in partieutar their
application to other circuits need not be
lost sight of.

00003, F L

0001,k

0006.F ! o; Nqu

0006 . F

BE=

=

=

In the first instance a single valve Flewel-
ling circuit was experimented with and the
excellence of the results prompted the

Fig. 1. The original single valve Flewelling circust
from which the cireuit of the threc-valve receiver 8

developed.
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are given, Fig. 1 being the original form as
given by Flewelling, and No. 2 a simplified
circuit which he subsequently published. In
the end the original form with the bank of
three 0006 condensers was adopted—not
because of any superiority of results, but
because it seemed that the extra condenser
capacity gave a richer and fuller tone, an
effect which was added to by the addition of
condensers across the phones and H.T.
battery (shown dotted), but which in reality
only repeat the function of one of the
0-006 condensers.

The single 0-006 condenser version is an
excellent circuit though very critical, and
it will be found that results depend largely
on the quality of the components.

The next stage was a simple L.F. note
magnifier. As this does not differ from
the accépted practiceit calls for no particular

i H.F. TRANSFORMER LY.t

His
Bl e
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in the Wireless World and Radio Review of
October 31st, 1923, page 156, was first
adopted but it was not completely successful

\4

Fig. 2. Simplified Flewelling circuit.

as it was found necessary to tune both the
primary and secondary transformer -coils

1.F. ACROSS H.T. AERIAL

D  LF. TRANSFORMER HF.

Rear view.

description. The circuit is given in Fig. 3.
It makes a splendid receiver, but requires
to be used with care and a proper respect
for the reaction coil.

The problem of adding a stage of H.F.
presented some difficulties and various
means of coupling to the detector were
tried. A three-coil arrangement as indicated

The vertical brackets not only support the front panel, but carry seseral of the componem;!.

and also vary their inductance by the coil
holder, making a series of adjustments too.
complicated for easy manipulation. A
variety of transformers were tried using
coils of different types, including basket,
lattice, honeycomb and duo-lateral, wound
on top of each other and side by side,
For convenience these were mounted in an
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rdinary coil mount to plug into the aerial
«¢oil. holder of the Flewelling detector with
leads from the one coil to the plate and
H.T. + of the H.F. valve. (At this stage

THE WIRELESS WORLD
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winding led to standard pin transformers
of the flat type being used and, ‘as arranged
in the set, reaction is obtained on the trans-
former with perfectly satisfactorv results.

0'002,F

|
|

{

[

it
b= = ==tk

|

™ O = t.T.

Fig. 3.

the three units were in separate parts and
finked up in the usual way in a table
layout).

It was found that a transformer of two
lattice coils wound on top of each other was
in many ways most satisfactory, but in the
end the desirability of using standard parts
which would allow a large range of wave-
lengths without undue exertions in coil

\

—O—+t T

Flewelling circuit with note magnifier.

In Fig. 4 the circuit and switching are
shown and the values of the components
noted. In the lay-out, which the photographs
make clear, it will be seen that the set is
built-on a front panel, baseboard and two
end pieces. The end-pieces carry at one
side the aerial coil and at the other the two-
coil holder, the latter carrying the aerial coil
for the detector if the H.F. is switched off.

]
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— 1 % 00003, F N “i | |
g « I~ ‘ h] -
35 ¢ A &l . | H ,
g T © 7{0 006.F | 0OCE.F T _ = ", r——
[¢X . 08
S B e ] e
{1 );
cotm.r ‘ |
2
¥ LT
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Fig, 4, Flewelling circuit showing method of adding H.F. amplification. Switches are introduced for

bringing the H.F. and L.F. circuits into operation.
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The moving unit carries the reaction coil.
In line with the centre of the reaction coil, on
the end-piece, is the valve socket into which
the pin transformer is plugged. The front
panel is continued beyond the end-pieces
0 that with the reaction coil closed up the
‘whole set is within the parallelogram of
the front panel.

‘The aerial coil is connected to the 0-0005
variable condenser and the centre points of
the double-pole switch “ A, by which it
‘will be seen that the condenser can be con-
" pected to the H.F. valve. With the H.F.

THE WIRELESS WORLD AND RADIO REVIEW
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in their methods of winding and it is wise
to make some preliminary trials to see if
the connections given fit the type of trans-
former used. Also the connections to the
reaction coil and to terminals from the plate
of the detector and middle point of switch
“B” on the end-piece should be of flex.
This allows the connections to be reversed
when the aerial coil is used to replace the
transformer ; an extra switch could be

arranged to do this, but the use of terminals
and flex is simpler and saves some com-
plexity of wiring.

cut-out, the 0-0005 and 0-0003 condensers
are placed in parallel to tune the detector
and L.F. With the switch “A " to the
left and the transformer in place, the H.F.
s in circuit. With the switch to the right,
the transformer removed and the aerial coil
in the fixed unit of the two-coil holder, the
reaction is directly on to the aerial coil
and  the two variable condensers in parallel
give the finest shades of tuning.

Here it should be noted that the connec-
tions to the pin transformer are shown as
seen from the back or looking at the legs ;
but all makes of transformers do not agree

Another view of the back of the instrument, showing the arrang:ment of the components.

However, all these replacements are not
necessary. By simply turning switch “A "
to the right and leaving the aerial coil and
pin-transformer in their original positions,
the transformer becomes a sort of extension
of the aerial coil and gives quite good results
at a very small sacrifice of signal strength.

The 1uF fixed condenser across the H.T.
battery is at the opposite end of the set
from the H.T. terminals and this has some
advantages in the distribution of energy.

Some attention has been given to the
placing of the wire, and with the terminals
all to the back, the most direct routes have
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been selected. The switches made for some
complexity and the fact that the set was
designed in an almost too compact form
made the assembly a matter of alternate
hope and despair. The writer recommends
a table lay-out as a preliminary ; the intend-
ing constructor can then adopt any plan
that suits the form of the components.

It is a debatable question whether the
Flewelling used in this way has any
demonstratable advantages, but even if it
has no value above that of a well balanced

WIRELESS IN
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single-valve circuit it has no disadvantages.
Used as a one-valve receiver or with the
valve and L.F., it is a most acceptable
circuit and of the greatest interest to the
experimenter.

It is not perhaps a circuit for the novice,
but in the hands of an experienced operator
it need not be the cause of the slightest
interference, and with a stage of H.F.
it seems to have less disagreeable ways
than many variations of the tuned anode
arrangements.

A MINE.

Bristol Society’s Interesting Experiments.

Interesting experiments in the transmis-
sion of wireless messages into a coal mine
at Midsomer Norton were carried out by
members of the Bristol and District Radio
Society on Saturday, June 21st.

A R.AF. transmitter was used with a
short aerial run over some coal trucks. The
bottom of the mine is 1,600 feet below the
surface and at the foot of the shaft the
first aerial was slung up, another being
fixed in a pump room. En addition to the [EEEE
Club receiver a number of portable sets
with self-contained or loop aerials were used by
individual members.

Transmissions from the surface wers carried out

Above : A group of

members  UWstening-wn

1,500 feet below the
surface.

Below : Mr. L. W. J.
Silcocks (5KM)
operating his trans-
mitier at the pit head.

by Mr. W. J. Sileocks (5KM) and Mr. W. A.
Andrews (5 FS) on a power of 2 watts, and signals
were received with a fair measure of success.
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LOW LOSS INDUCTANCE COILS

A new form of interchangeable inductance coil having low losses and of simple

construction.

order to minimise loises dead-end turns must be avoided.

Air dielectric coils are becoming increasingly popular, and in

The loss due to

the plug and socket holder is inappreciable, and the plug-in coil is convenient
for the purpose of coupling.

By F. H. HAavnEs.

TTENTION has
devoted to the
tuning coils having minimnm
losses and in this connection
experiments have been made with various
forms of inductances
for the purpose of
determining those pat-
terns which deliver
a maximum energy
to the detecting or
amplifying apparatus.
It is admitted, of
course, that the ratio
of inductance to capa-
city employed in the
tuning circuit to pro-
duce maximum effi-
ciency will depend
upon the wavelength
to which the circuit is
to tune and upon the
constants of the aerial
system to which it is
connected, but apart
from such considera-
tions as these, there
are certain funda-
mental aims in the
design of the tuning
inductances them-
selves which lead to
improved reception.

recently  been
construction of

solid dielectrics are employed and particu-
larly is this the case when tuning to short
wavelengths, say below 600 metres.
The difficulty in the construction of an
air dielectric coil is that of rigidly supporting
the turns without
adopting a  design
. embodying = a - great
deal of precision in
instrument work. A
description has already
been published of sole-
noid coils making use
of insulating strips
for supporting the
turns.* The construc-
tion  consisted  of
shaping the turns of
wire by bending round
a former of suitable
size and threading
the spiral thus pro-
duced on to four in-
sulating strips with
uniformly  spaced
holes. Such a coil is
not very difficult to
construct, but as the
number of turns in-
creases it will be
found that the friction
between the strips
and the turns of wire

A
S5y

Foremost among the
causes of loss of
efficiency in tuning
inductances is the
capacity which is present between the turns
and the dielectric loss brought about by the
insulating material. The writer has made
tests with coils of wvarious designs which
show conclusively that coils having air
dielectric are superior to those in which

Low loss plug-in coil of strong construction
wound with No. 16 enamelled wire.

increases so much that
the finished solenoid
is apt to be tapering
towards one end. It
will be observed moreover that there
is almost a limit to the number of turns
that can be threaded on to the strips,
for as the number of turns increases,

* Page 613, February 13th, 1924.
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the friction becomes proportionally greater
and there is difficulty in forcing the
strips along the wire. Another objection
exists inasmuch as the drilled strips are very
liable to break, owing to their thinness and
{_:

4

L
L2

4
-3 \n:n

A

oo

13 83 0%

Lo |

An air dielectric solenoid inductance, made by thread-
ing the drilled strips on to a wire spiral.

the weakening of them by the drilling of the
holes.

Solenoids thus built up can be easily
tapped out to tune to the required wavelength,
but it became apparent that by making
use of only a portion of a tuned coil that a
loss of efficiency might arise and it is therefore
desirable to use coils embodying exactly the
required number of turns. This leads one
to make use of interchangeable plug-in coils
and although it may be suggested that the
customary form of mounting with pin and
socket is not good, tests reveal that providing
the socket connection is well designed, the
losses arising through this cause are almost
negligible, whilst the great advantage is

Former for shaping the turns for the several layers.
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secured of interchangeability with standard
coils, and inductances of various sizes. A,
single layer solenoid coil too, requires more
turns to produce a given inductance than a
coil of more compact design, and bearing
this and the foregoing points in mind, a
plug-in air dielectric coil of the type shown
in the accompanying illustrations was de-
signed.

In this coil the long supporting strips
with a tendency to snap are dispensed
with and replaced by rectangular pieces.
The difficulty of building a long single layer
coil, owing to friction between turns and
insulating pieces, is also overcome as con-
siderably fewer turns are employed for each
layer, whilst the finished inductance is
much more compact and is interchangeable
in a standard holder with other inductances.

The gauge of the wire selected for winding
such a coil is governed primarily by the

3(:2' FOR N°I6 S.W.G.

éﬁOOOO
00000
00000
00000

The supporting pieces. Being almost square they
are much stronger than the strips formerly employed
and are easier to wind.

mechanical strength required in the finished
coil. The coils shown are for tuning to wave-
lengths below 200 metres and have only
twenty “turns and consequently it was
necessary to employ a heavy gauge wire
such as No. 16 SSW.G. Wire as fine as No.
20 S.W.G. might be used where the
spacing between the turns is less and the
coil consists of a larger number of .turns.
The holes through which the wire has to pass.
should be about a third as large again as
the diameter of the wire in order to simplify
construction, for it will be found that the
turns will lie quite uniformly together and
remain quite evenly spaced as the turns
will probably engage on one particular side
of the holes.

To shape the wire, a wooden former was
made, having in this instance, four rings of
decreasing diameter and of the requisite
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total width. Rotating this former it was only
necessary to wind each face full and then
continue on to the next smaller face by
passing the wire over a small cut to prevent
the turns slipping. With all the four sur-
faces wound full the wire is allowed to run
slack and is cut up into four coils each
comprising the same number of turns. It
is quite easy now to thread the ebonite
spacing pieces on to the smallest coil and then
to proceed to fit the other coils on to the
ebonite pieces in turn. All four coils are
thus wound in the same direction and they \
are connected in series by linking across
the finishing end of one with the commencing
end of the next. ,

A method of attachment for the pin and
socket holder can be seen from the photo-
graph and the tension put upon the ebonite |
strips which causes them to bend, produces. |
a very firm grip upon the turns of the
inductance. The wire employed in this
instance, as with the coils previously de-
scribed, has an enamel covering in order
that the surface may not become oxidised,

which would give rise to an increase in the Anather view, showing the spacing between the

high frequency resistance of the winding. layers.

THE WIRELESS WORLD DIRECTORY OF

EXPERIMENTAL TRANSMITTING STATIONS

AND REGULAR TRANSMISSIONS

N consequence of the tremendous growth in the number of experi-

mental transmitting stations in Great Britain and France, it is no
longer feasible, as in previous years, to publish a comprehensive
list in this Journal.

" The Wireless World Directory of Experimental Transmitting Stations and Regular
Transmissions,” just published, contains particulars of nearly 1,500 amateur and
experimental stations in Great Brifain and France, besides including an accurate table
of regular transmissions throughout the twenty-four hours from official and commercial
stations in Britain and abroad. An original and extremely useful feature is the inclusion
of a list of regular transmissions arranged in order of wavelength, by means of which
the experimenter can ascertain what stations are transmitting on a particular wave-
length at any given time. Experimenters will also derive much value from the section
devoted to calibration waves regularly transmitted by British and Continental stations.

The Directory is obtainable from all newsagents and booksellers, price 1/«
nett, or from the Publishers, 12/13 Henrietta Strect, London, W.C.2.,
price I/T post free.
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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 current
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
4+ ve and — ve 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 —uve according to the direction of
the rectified current flowing across it.
A positive crystal is one in which the crystal
is 4+ ve and the metal point or *“ catwhisker ”’
— ve 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
4 ve and --ve, all of which are natural
minerals, it is interesting to note that any
attempt to associate the + 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 I. 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, while 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 1L
|
5 -l 4ve | —ve
Name of | Composition. | current ! current
Crystal. J m.a. | m.a.
Galena { Pb S 1 e
Molybdemte Mo 8 ;D bl
Zincite ‘ (Zn Mn)O ..t +3tob5:1tol:d
Jameqomte | 2 PbS-Sb,S; | 75 .25
Stromeyente l‘ Cu,S-Ag,S .. | -3 ;o1
|
i3
TABLE II.
Name of Crystal. ‘ Composition. “ Sign.
i i
Galena (natural) | Pb S ‘ — ve (+ ve
. weak)
Galena (synthetlc PbS .+ ve
Galena (synthetm)‘ Pb S with i — Ve
with traces of , traces Sn S
tin sulphide. ‘
Galena (synthetic) Pb S with + ve
with traces of ‘ traces Ag, S |
silver sulphide | !
Sulphide of lead Pb S-Ag, S8  + ve
and silver. :
Jamesonite .2 PhS-8by8; 4 ve (—veé
‘ | ! weak).
Bournonite 3(Pb Cu,)S- — ve
Frieslebenite 5(P12) AEZ)S- | 4 ve
2 8b, S;. ct

i

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 selepide (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 11I.
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Name of Crystal. Sign.
Galena (natural) —ve (+ vo
weak).
Galena (synthetlc) + ve
Zincite . — ve (-4 ve
weak).
Iron pyrites . - Ve
Iron pyrites (marcasxte) .- — ve
Copper pyrites (most specimens) | + ve

Copper pyrites (a single example) . —ve
Tin pyrites (stannite) .. oA ve

Covellite (copper sulphlde) + ve
Silicon (fused) + ve
Carborundum — ve
Molybdenite + ve (— ve
weak).
Graphite + ve
Tellurium . . + ve
Cassiterite (tin b1nox1de) — ve
Magnetite . . + ve
Cerium oxide + ve
Ilmenite -+ ve

Lead and silver fellumde — ve

-+ ve

Lead and gold telluride.

Thus out of a fairly representative selec-
tion of crystals about 60 per cent are -} ve
and 40 per cent — ve in sign.

The above signs are, of course, taken
with reference to a metallic point or “ cat-
whisker.” In the case of zincite-crystal
combinations the other crystal may be re-
garded as the *‘ catwhisker,” and as already
observed, this crystal should not be a
pronounced rectifier, but a good conductor.
Bornite, which has been found to be very
weakly — ve in sign, is ideal for this purpose
and a sharp point of this crystal may be
used advantageously in conjunction with
any other crystal of approximately the same
degree of hardness. It is not subject to rapid
atmospheric oxidation, and in this respect is
better than copper or bronze points.
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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. When
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 majority
of standard makes of telephones the terminal
leads are marked 4 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.F. 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 wuses 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 L]

o 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.

<] o
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REFLEX RECEIVERS.

A description of reflex receivers arranged and connected in a different
manner te that ordinarily employed by experimenters. ’

By W. Jawmzs.

ROBABLY the majority of the

readers of this journal are acquainted

with the refiex circuit of Fig. 1.

The aerial is connected to a coil L,
which is tightly coupled to the secondary
tuning coil L,. A variable condenser C,
is connected across this tuning coil and tunes
it and the aerial circuit. It should be noted
that the use of a coil in the aerial circuit
in this way does not make the aerial
aperiodic.

Tuning may be made fairly sharp
by correctly proportioning these coils;
in general, as the number of turns in L,
are reduced, tuning becomes sharper and
the signal strength less. The best number of
turns depends largely on the constants of
the aerial, and can be found experimentally.
If a large aerial is used, L, may consist of
about 15 turns of No. 20 D.C.C. wound over
one end of L,, When a small aerial such as
an indoor aerial is employed, it is generally
better to dispense with L, and to connect
the aerial to the grid end of the secondary
coil L, ; L, may consist of 60 turns of No. 22
D.C.C. wound on a former 3} ins. in diameter.
This connection is recommended because
a small aerial naturally lends itself to selec-
tive reception, and the use of coil L; would
result in very weak signals.

The anode circuit contains a tuned
circuit Cy Lg, which has the usual values,
namely o0-000z microfarad and 350 micro-
henries (80 turns No. 26 D.S.C. 2} ins.
diameter), and across a portion of the anode
coil are connected the crystal detector and
primary winding of the reflex transformer.

Notice particularly that the detector is
connected across only part of the anode
coil Ly, Most crystal detectors of the wire
contact type, which are the sort usually
employed by experimenters, have a fairly
low resistance, and if they are connected
across the whole of the anode circuit, the
anode circuit is heavily damped, and
besides the signal strength being less than
it need 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.

+6 150

e
3

Fig. 1. A simple reflex receiver giving one stage of
H.F. amplification and two of L.F. amplification.
Notice that the crystal circuit is connected across only
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 valve through the
intervalve transformer. '

It will be noticed that the purpose of the,
condenser Cz 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 C; is usually fairly
" critical, and depends a good deal on the con-
stants of the transformer. Ifitis 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

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

and two of L.F. amplification. 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 L; 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 Ly 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 I;. 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.

/

=

1546 156

= J

Fig. 8. A reflex recewer simslar to that of F'tg. 2, but
a valve detector is employed, and reaction Wntroduced
wnto 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
circuit a condenser, C,, is connected in series
with the aerial circuit,and L, is a variometer.

To obtain reaction effects a condenser C,
is connected between the anode of the
detector valve and the top of the tuned
circuit C, L,, and a variometer Ly is con-
nected in the anode circuit of the detector
in series with the primary winding of the
reflex transformer. This receiver operates
as follows :—

Incoming oscillations flow in the aerial
circuit, and pass to the grid through con-
denser C,, and amplified high frequency
oscillations appear in the anode circuit Ch,
and C, L,.
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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,y, the coupling condenser ;
000025 uF.

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

Cs, a coupling condenser, capacity 0+00025

uF.

capacity

\

i

G,

L

£

B CH,

J

Fig. 4.

A reflex recetver provided with a reaction control and giving one stage of H.F. amplification, valve

rectification and two stages of L.F. amplification.

The oscillations are rectified by  the
detector valve and pass through the primary
winding of the reflex transformer Tj; the
secondary winding is connected between
the filament and the grid of valve V,.

Valve Vg then amplifies the low fre-
quency signal which appears im the
telephones.

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

The degree of reaction fs controlled by
altering the inductance of the variometer L,.

L,, a variometer similar to L,.

C,, a fixed condenser of about 0-00025 pF
connected across the variometer.
T,, the reflex transformer.

a grid condenser of 0-00025 uF.
a reaction condenser about 0-0001 uF,
but the best value should be found
experimentally.
L, is the reaction variometer.
-, a by-pass condenser, capacity 0-002 uk.
o, & by-pass condenser, 0-002 uF.
T,, an intervalve transformer.
C,, a telephone condenser, 0-002 uk.

5
6

@Xe]
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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 Asuron 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-
cal lag. The fixed coil is stated by the makers
to be wound from the centre to a resistance of
1,000 ohms with copper wire 0-004gin. 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 I0O
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 scale indicator)
is aligned with the earth’s magnetism.

The tests were carried out in one evening
on signals emanating from 2 LO, which
station is about ro 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 cansed 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 confirmi 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 10 degrees, a
markesl improvement,

No. 5 test was again with a circuit as is
shown in Fig. 1. In the first test, a o001
variable condenser was used, and this was
made up from bought parts. Test No. 5,
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
- purchasing best quality condensers, and,
as will be seen, there is a decided advantage.

|

Fig. 1. This circuit gave Fig. 2. Gives 3°
8* deflection on the deflection.
galvanometer.

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

The seventh test consisted of a series of

00003.F

Fig. 3. 5°5° obtained
with tight coupling.

=

Fiy. 4. This circuit
gave 10°,

trials with condenser in series with the
aerial lead on the best variometer.
The results were :—

[o}

0-0003 mid. variable condenser 35
0-001 mfd. variable condenser .. 1I1°
0-001 about 20° scale reading .. 3-5°

(All moving vanes in engagement with the
fixed vanes.)
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It will therefore be secen 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
ebonite, 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

b T

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

this reading

huge increase in efficiency,
micro-

representing  approximately 55
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 20 deg. A four-wire counter-
poise substituted for the earth lead reduced
the reading to 19 deg., and a o-ooo5 fixed
condenser placed across the instrument leads
reduced the reading from 2o deg. to r2-5 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 2zo 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 2o deg. 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

!pffa’.‘.‘.o'.oftfo&"

Fig. 7.  Air 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 wvalves, 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
a 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 ase 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 tuner, 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
dccasionally, 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.
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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 MAurice CHILD.

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

(in the instrument about to be described it
is in the neighbourhood of about 1/10th
ampere using a battery of two or three dry
cells), therefore, with the provisions made for
eliminating sparking, there is no likelihood

ease of adjust- of this being the
ment. In the or- 5} cause of unrelia-
dinary type of | bility.

non-polarised buz- The photograph,
zer, the armature Fig. 1, shows the
is caused to return complete instru-
to its normal ment which in
position by virtue this particular case

the spring, and it
is found that the
springs vary in

[}
of the elasticity of *R
their tension from |

A

has been built up
by employing
some of the parts
of an electric bell
of the magneto

time to time, thus type; these will
causing consider- no doubt  be
able irregularity in familiar to most
the frequency of readers, as they
armature  vibra- are fitted with
tion. Again, the two gongs and are
contacts having to used by the Post
carry a fairly Office in  the
heavy current, standard tele-
sparking generally phonesystem. The
occurs, and  they original “windings
thus become oxi- | S were removed and
dised and the the bobbins sub-
buzzer fails to sequently wound
operate  satisfac- . differentially with
torily. All these Fig. 1. The complete buzzer. No. 26 D.S.C. cop-

disadvantages are

largely overcome in the polarised buzzer.
Firstly the making and breaking of the
battery circuit is forced by a definite magnetic
stimulus to the armature and the elasticity
of the springs have very little effect on the
note which is produced when once the
contacts have been adjusted. Again, the
amount of current necessary to make the
armature operate satisfactorily is very small ;

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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bobbins with two inner ends and two outer
ends each, together with their iron cores are
constructed. The back bar (Q) is modified
somewhat as regards shape at the ends, as
in the standard instruments these are pro-
vided at one end with a hole and at the other
with a slot for fixing to the instrument box ;
these holes and slots are cut away, leaving
a plain straight back bar with the uprights
marked R in Figs. 1 and 2.

A base (0) and top (D) of brass §in.
thick and of the dimensions shown are next
prepared, together with two ebonite blocks
1 in. thick and terminals (T), one of which
is screwed into a block, the other passing
through a clearing hole and screwing into
the brass base. The latter terminal is shown
on the right-hand side of the photograph,
that marked T being insulated and attached
to the stiff copper wire which is shown
passing across the lower portion of the instru-
ment and which is mechanically supported
at the other end by passing it through a
small hole in the right-hand ebonite block.
Two rather massive brass collars (G) are
fixed in holes drilled in the top plate, and
they are insulated from the latter by ebonite
bushes (F) and washers in the ordinary
way. They are locked in position by their
lock nuts E. Brass screws (K) carrying
silver tipped contacts and provided with
lock nuts (J), work in these brass collars,
and it-will be observed on reference to the
photograph that there are two small screws
to which stout copper {(No. 18 S.W.G)
wires are attached and which pass through
ebonite bushes (W) in the top plate. The
permanent steel magnet from the bell
mechanism is provided with a hole at one
end and a screw (N) passing through this
originally attached it to the back bar. In
the present use of the magnet the undrilled
end of it is gripped between the back bar
and the brass base, when the countersunk
screws (Z) passing through the spacing
washers P are tightened up. The drilled
portion of the magnet is fitted with a small
piece of iron (X) by means of the screw N,
and this acts as a pole-piece and projects
through the central opening in the top plate
and very nearly touches the central screw
of the armature B.

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

Fig. 3. Drilling dimensions and circuit adopted.

cheeks and available for subsequent con
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 that core immediately underneath
the contact screw which has been adjusted.
Should this not be the case, the battery
must be reversed. '

The second contact screw must now be
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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
not 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.

Fine Wire Coils,

To the Editor of THE WIRELESS WORLD AND

Rapro Review.

Sir,—My attention has been drawn to a mis-
conception of the scope of the fine wire coils I
deseribed* 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, t.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.

London, S.W.5.
* Wareless World, April 30th, 1924, p. 132

J. H. RERVES.

A Variable Grid Leak.
To the Editor of ThE WIRELESS 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, a solution of their troubles.

Correspondence.

It is an arrangement on which I fell back for
precision 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 dise 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 GROOVE
DISC
A cup
,

MERCURY LEVEL

BONITE HANDLE
R GEAR WHEEL

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. SmNorAlr.

A USEFUL LOW CAPACITY CONDENSER.
The spindle has both a sliding 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.
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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 give faithful reproduction of speech

and music,

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.

The apparatus here described is constructe.
by the well-known firm of Siemens & Halske,
and has been developed in Germany by two
engineers of that company, K. W. Wagner
and Liischen.
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Fig. 1.~ The crinkled metal strip is the diaphragm of
the loud speaker set in a magnetic field.

Nearly every type of loud speaker which
has been developed and is of practical value
depends for its operation on some means of
influencing a diaphragm, the diaphragm
being controlled either directly or indirectly
by the received speech currents. In addition
to 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. :

sttt e e
—

D 0 _Mhe complete instrument, which is very
compact.

g
i i
S E—

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
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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 1is
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,” and the
output  connec-
tions of the wire-
less receiver or
amplifier are
made to K1 and
K2 A current
carrying conduc-
tor placed in the
magnetic field is
deflected vertical-
Iy to the direction
of the magnetic
field, and conse-

quently the aluminium foil will osculate
in a vertical direction at the rate of fre-
quency of the currents passed through it.

Fig. 2 shows the method in which the
aluminium foil is mounted in a frame,

THE WIRELESS WORLD AND RADIO REVIEW

Fig. 3. Details of construction of the diaphragm. The upper
right hand figure is{a microphone operating on the same
principle.

The illustration of Fig. 3.

e e e ]

.

neutralising potentials.

Jony 2, 1924

external appearance of the loud speaker is
shown in Fig. 4, which gives a very good idea

of itscompactness,
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-

factory results that it is suggested that
all German broadcasting
employ this instrument in the near future.
The microphone is shown in the upper right

stations will

MICRO CONDENSER.

A useful adjustable condenser of small
capacity and dimensions, suitable for many
purposes in receiver construction, essentially
for providing feed back and oscillation
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The opening of the 1,600 metre broad-
-casting station at Chelmsford (5 XX) is
@xtgected to take place on or about July
7th, It is understood that the pre-
liminary power employed will be 25
kilowatts.

* * *

In a letter to the Secretary of the
‘Swansea Radio Society, the B.B.C.
states that the town will be provided
‘with a broadcast relay station in the
-Autumn.

* * *

In addition to Swansea, relay stations
:are to be erected by the B.B.C, at Hull,
.Nottingham; Stokf»on-'{rent and Dundee,

*

The Admiralty announces that the
mersonnel employed in manning naval
wireless and D.F, stations at home shall
in future be known as the Royal Naval
‘Shore Wirelfss Sirvice.

*

Four broadcasting stations are to be
established in Brazil at Sao Paulo, Bello
Horizonte, Pahra and Pernambuco.

* * *

Argentine CB8 has now been twice
ireceived by Mr. W. A, S. Batement, of
North-West London.

* - -
The Leeds-Bradford Relay Station.

The land wires are now complete
between 2 LO and the studio of the Leeds-
Bradford station.

The station is to open on Tuesday,
July 8th, at 8 p.m.

Wireless Photographs.

On Thursday, June 1gth, M. Belin, the
swell-known French inventor, demonstrated

his system of wireless photographic trans-
mission before a number of experts in
Paris.
«The Paris Matin reproduced several
of the photographs and expressed con-
-viction that television would soon be an
.accomplished fact.

Brussels Wavelength,

On June 24th, the Brussels Broadceasting
‘Station reduced its wavelength from 265
to 262 metres.

It is hoped by this slight alteration to
.climinate a certain amount of interference
produced, it is thought, by unknown trans-
mitters workicg on the former wavelength.

‘Two-Way Working with Finland,

Mr. W. Guthrie Dixon (§ MO), of Row-
dands Gill, near Newcastle-on-Tyne,
reports that on the 11th June he was in
«communication with Finnish I-NA at
Turku, the wavelength employed being
165 metres. The Finnish station used
sstraight A.C. supply and his signal strength
is reported as consistently good on a
«detector and one stage of low frequency.

Wireless in Mining Disasters.
Working under the assumption that a
«wireless receiving set could be successfully
woperated at 1,000 feet underground, the
{United Mine Workers of America are
Wnvestigating radio as a means of life
saving in mining disasiers. :

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,

5IK, 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. Henri 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.T.T. has had
to be comsiderably enlarged. Three ex-
perts have been appoin¥sd 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 in 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 3rst, 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 station.
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 used
illicitly by a transmitter in the West of
England.

Infermation leading to the detection of

© _ifender will be welcomed.

ew U.8.A. Broadcasting Proposal.

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

Fi with the news* | -
feathess in views
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Victoria Day Will Be A Go-As-You-Please Holiday In Halifax This Year

THE EVENING MAIL [Fes

GLISH RADIO EXPERT GETS SURPRISE IN HALIFAX

PURCARE SAYS BE, Bigeest Ever CGUNGL HAS. OV~
POVER T0 CHANGE,
ATE OF BOLIDAY:

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

to the event in_Halifax.

Dalhousie Graduates After Convocation

] ENGLISH l-lADlO EXPERT
“TALKED TO HIS ENGLISH
| FRIENDS FROM HALIFAX
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ciation of Affiliated Societies held on Sunday, June 22nd.
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[Photo : Barratts.
Operations over a wide strelch of country were carried out ot a Field Day of the Western Metropolitan Asso-

Transmitters and receivers were erected

at Gerrard’s Cross, Batchworth Heath and Stanmore, and some successful shori-wave work was accomplished.

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,

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
:ephi; to the criticisms of Vice-Admiral
) rederick 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

and newspap in Australia,
Great Britain and Canada, for the receipt
and transmission of news.

This news is transmitted every night
across the Pacific to ships at sea from the
wirelessstations at Pennant Hills, Sydney;
Awanui, New Zealand ; Suva, Fiji;
Estevan, Vancouver [sland.

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.

Our photo shows the party at Stanmore.

A Removal.
Messrs, The Watmel Wireless Compan

state that owing to increased busmess it.

has been necessary for them to remove t