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The Name ‘ BURNDEPT ' GUARANTEES Cent. Per Cent. QUALITY & EFFICIENCY.

BIRMINGHAM MANCHESTER
138 Nzw STarar. 81, Bmipae STRERT,

. | BURNDEPT | =7

10, SouTH JOKN 48, @v. Ggonax

STREsT, ’VWWWW W STaaaT.
XNV A 55 P PR P 2
LONDON OFFICE & SHOWROOMS
15 Bedford Street. Strand, W.C.2

The BURNDEPT ULTRA IV RECEIVER sl e e

7 Speech in the Home.

—_— - - e —a In addition to receiving ALL BRITISH CONCERTS
G e, — will also receive loudly and clearly the Hague, Paris and
OO OO0 OO Berlin Concerts as well as morse code messages from
i all European, North African, and some American

commercial stations.

, ke SHORT WAVE (CONCERT) COILS.
~ i These coils have been speciall y designed for BROAD-
CASTING and NEW AMATEUR WAVELENGTHS.
They are 3” in diameter and mounted on standard

ore oF — i BURNDEPT coil plug so that they are interchanggéable
D P o O with BURNDE PATENT COILS
e, e

h' ) e The new coils (4 in number) replace Burndept Ceils
% Pl No. 25 and 50 which am now discontinued,

©
snearr0),
S SR ® ? Price 25/~ Set of Four Coils.
17J JSTRATED CATALOGUE

!
y containing sruch useful information including details
Foc - 1 of all our spparatus and complete receiving equipments
i for one up to four valve sets is sent Post Free for 6d.
ortlm v

7N S
Sradied i E ; LONDON SHOWROOMS :
ol eI ON(®) ) 15, Bedford Street, Strand, W.C.2.

BURNDEPT LTD,

Manufacturers of WIRELESS APPARATUS,
AERIAL WORKS, BLACKHEATH, LONDON, 8.E.3
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I ELECTRICAL
! MEASURING

INSTRUMENTS

y

THE WESTON
MODEL 280 VOLT-AMMETER
Triple Range. 150/15/3 Volts. 15/1°5/0°15 amps.

This Precision . Instrument is especially suitable for Wireless
Research Work, i.e.

3 Volt :?.ange.—’l‘e;tinlg accumulator cells, dry batteries, measuring
of potential across potentiometers

15 Volt . Range.—Testing 6 or 12 volt .accumulator supplying
voltage to valves, etc.

150 Volt Range.—Testing H.T. Batteries, etc.

0.15 Amp Range (150M.A.) —Measuring H.T. current to transmitting
valves, determining resistance of Transformers, chokes,
telephones, rheostats, etc,

1.5 Amp Range.—Adjusting filament currents, ete.

15 Annl) Range.t—c-Measurinz output or charging current of accumu-
ators, etc.

NOTE.—The 3 volt range may be used as a sensitive low range Milli-Ammeter.

SEVEN INSTRUMENTS IN ONE CASE.
PRICE £15, less 20 per cent. Leather Case 15/-
Write for fusrther particulars.

WESTON ELECTRICAL INSTRUMENT CO., LTD.

" Audrey House, Ely Place, Holborn, E.C.1 MODEL 280
Telephone : Holborn 2029, Telegrams : ™ Pivoted, Smith, London.

MAGNAVOX

THE WORLD'S FINESTS

LOUD RADIO

brings 1t

MAGNAVOX
SPEAKER "&"
No. R1293

Broadcasting  faithfully reproduced (14" Homy,

with marvellous clarity and volume

Sterling Telephone & ElectricCo.,Ltd.  vour

TELSPHONE HOUSE,
210/212, Tottenham Court Road, London, W.1 ENQUIRIES
Telephone No.: 4144 Museum (7lines). Telegrams: ** Cucumis, Wesdo, London.™
Works : DAGENHAM, ESSEX. I—w
BRANCHES: NEWCASTLE-ON-TYNE : 9, Clavering Place.
CARDIFF : 8, Park Place.
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AMAGES

LEAD IN AMATEUR WIRELESS
FIRST IN 1908—FOREMOST 10-DAY

A g

Exceptional Offer of
'’PHONES

BROWN’S Double Head-
piece Receivers, 8,000 ohms.

4916

Ditto, 120 ohms.

4216

SULLIVAN’S Douvble Head-
piece Receivers, 8,000 ohms.

366

Without leads, In perfect
condition and absolutely new.

All sent post free.

LOW FREQUENCY
AMPLIFIER

The single stage low frequency
Amplifier here illustrated can
be easily connected to any valve
or crystal receiving set, thereby
increasing the efficiency of the
receiver by 50%. With the use
of this instrument, signals are
rendered very distinct, and
many otherwise inaudible messages
are sufficiently strengthened as to become
readable. This Amplifier is particularly
suited for the reception of telephony and
music owing to the absence of noise usual with
multi-valve amplifiers.  The transformer used is the
finest on the market, and the design and finish of the
whole instrument are up to our usual high standard of
excellence, Length 87, width 6%, height 33°. We are offering
this fine piece of appara.

tus at the extraordinary low prlce of 42/- Post Free.
T “WESTON ' MOVING COIL RELAYS

WRITE NOW FOR OUR 3 This well-known instrument is one of the most sensitive
relays obtainable. It consists of a very delicate permanent

WIRELESS magnet (* Weston’'), moving coil instrurnent movement
CATALOGUE and is provided with a platinum circuit closer in place of
a pointer. The contact screws are adjustable and are so

arranged that the contact closer can be set to move through
an arc rangmg from §° to less than 1-rooth. It is highly
Tecc o --1-- for all . of »;ork where an extremely
sensitive relay is required; -the attention of wireless

best apparatus at the lowest 2 Dpp o being especially drawn to same for the purpose

prices. A copy will be gladly
- PO%TQ UER%E ON gg e;ﬁpgertlht;xseg:x:ugﬁ flunl wireless recording. We are now

instrument’ at 1o 10W Price of zm /=

se0ccessccccsssecssnesscccesactan. Post Free.

FULL VALUE
FOR MONEY
ALWAYS

oo

Fully illustrated, giving all
details and prices, indispens-
able to the man who wants the

T T T T T T TP T T T Ty

—GAMAGES, HOLBORN, LONDON,

IMPROVED TYPE OF
FILAMENT RESISTANCE
The above has been produced
by us to meet the present
demand for a cheap yet
efficient Filament Resistance
suitable for mounting to the
purchaser’s own instruments.
It is easily attached, and
when fixed is very neat and
attractive looking. The
Resistance is wound on an
air core in a grooved Ebonite
former. When mounting
all that is necessary is to
drill a hole in the panel for
the spindle and three holes
for the fixing screws. Remove
the ebonite knob and screws
from the resistance, insert
the spindle and collar through
the centre hgle in the panel
and attach firmly by means
of the screws. Replace
knob to complete. To
indicate the ‘* Off*’ position
a mark should be made on
the panel to correspond with
the arrow on the knob.
These resistances are suitable
for one, two, or three valves,
Size 2}” wide by 2" high,
PRICE 8/G

E.C. 1.

-
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All-round Engraving

Nothing comes amiss to the Taylor-Hobson
Engraving Machine.

Moulds for tyres or tiny seals coine within its scope.

Bold lettering for Name-plates, Indicators, Scale or t
Clock Dials—all are cut quickly and accurately. ]

The output of the Taylor-Hobson Engraving Machine 1
is uniform and of high quality. -Itsspeed alone earns
it a place in every efficient factory.

It costs little to run. It pays for itself quickly.

It is used all over the world for work on Metals,
Hard Rubber, Wood and Celluloid.

Write for fullest particulars immediately.

TAvLOR TayLoRs HOBSON. It

74a, Newman Street, London, W,1
Works : LEICESTER,
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A. C. Cossor, Limited, hereby give notice
that the order of Mr. Justice Russell of the
st March, 1922, continually advertised by
the Marconi Co., was an order ARRIVED
AT BY CONSENT.

‘eNx? 9fy 21® YPoIYm
9/L1
100

‘1qutod pue 2jeds ‘qouy pue
100. Pue §100. }dadx2 japow yoea jo 2o1ud 01 9z Ppe pI[quIassy 10

‘saser) paysijod Auefoyejy ul pajunopy
"J2)JewW Y] UO 2N[BA JISUIPUO))

Being engaged at the time in the production
of an improved and different type of valve,
A. C. Cossor, Limited, did not consider the
patents in question of sufficient importance
to warrant the expense of litigation.
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-/Sh
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B A. C. Cossor, Limited, respectfully leave the

L public and the Trade to judge whether the

L= o constant repetition of the notification of the

o o judgment referred to is necessary or expedi-
w

ent in the circumstances.
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A. C. Cossor, Limited,
Aberdeen Works,
Aberdeen Lane,
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3529 243

Highbury Grove, N.5.
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Here is EVIDENCE
of the SUPERIORITY, EFFICIENCY and the

EXTRAORDINARY RANGE of

REGISTERED

The following comment
has been received from
the Chief Designer of
Headingley, the Manufacturers : —

Arnold Road,

“ Thanks for copy of the very interest-
Clacton-on-Sea.

ing letter from your Clacton-on-Sea
customer, which confirms experiments
we have been conducting. | repeat
that in our opinion the developments
in Crystal Receivers will, if anything,
be even more amazing than the de-
velopmen's in  Wireless Telephony
Dear Sirs, itself.”

Wireless Supplies,
64, Mortimer Street, W.

26th Faly, 1922.

As promised, I let you know o0 RO S L

that I succeeded in catching
up the WRITTLE Concert
last eve—over 40 MILES
AWAY —but [ had to put on
a much larger condenser.
Will call when -near your
address.

A. J. PAINE,

For Local Broadcasting
for use with headphones the
Crystophone is all you re-
quire, but there are good,
solid reasons why it must be

Specially designed Variable Condensers

for the Crystophone will be available in

10-14 days. PRICE - 40/-
Book your Order now.

..........

WIRELESS SUPPLIES CO.,
64, Mortimer Street, London, W.1

.Telephonc: Museum 2672.

Telegrams : ** Adragonax, Wesdo, London.”

A2
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‘for ERICSSON PHONES

WHEN you instal your wireless set—crystal or valve

—you'll get maximum results if you fit E.nésson_“.
- Phones—clarity, sensitivity, strength of signals and’absence :

of “ click.” Specially suited to telephony.
Erir.n,on‘Plgonel embody the accumulated experience of telephone

their strength and **shorts ” are non-existent,

AvcusT 5, 1922

" The BRITISH L. M. ERICSSON "~ .
MANUFACTURING Co., Ltd.

60, Lincoln’s InnFields, E.C.2

" « Write for Particulars® . - 3 \

Head Office :

Telephones °

HIGH FREQUENCY
TRANSFORMERS

To Fit Ordinary R Valve Socket

No. 0 Range 150 Metres - 85/6
No. 1 300 - 6/-
No.2 600 - 6/3
No.3 ,, 1200 - 6/9
No.4 ,, 1800 - 7/6
No.5 ,, 2500 , -~ - 8/3
No.6 -+, 6000 .-, - 9/9
No.7 , 8000 -12/-
No.8 ., 24000 ,, -14/3

UNWOUND FORMERS 4/6 EACH."

There is a good latitude on these Coils®
for higher and lower ranges.

Fully Iliustrated List Post Free - - 4d.

H.D. BUTLER & CO., LTD.

Bank Buildings; 222 Great Dover Street,
Borough, S.E.l._ . Tel.: Hop 3029.

‘ s~y MICHELL-PHONE
{  HEADGEAR. .
ey

Over 27,000 pair dis-
tributed to the trade
in three months,
is sufficient guaran-

illustration (a new
mechanical im-
provement  being
fitted) they are
 comfortable, highly
# efficient, and:sold

basis.

IMMEDIATE DELIVERY FROM STOCK, |
and the trade should grasp the opportunity with- f

out delay. GOOD DISCOUNTS, and the
quality is such that you will

REPEAT ORDERS.
SHIPPING ORDERS A SPECIALITY.

MITCHELL’S vt
McDermott Road, Peckham, S:E.15.
Retail Store, 188, Rye Lane, Peckam, S.E. 15.

obtain many
7

on a money back J§

'Phones : NEW CROSS 1540/1.
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A New Condenser for
Wireless Receivers

With Clips for Grid Leak

THE DUBILIER TYPE 600
MICA CONDENSER

The illustrations show two types of this new
condenser for wireless receiving circuits. The
condensers have the same perfect mica insulation,
the same high efficiency and the same permanence
of capacity as thelarger Dubilier Mica Condensers
used in wireless transmitters. Distortion when
receiving telephony is often due to bad design of
the components of the receiver—therefore use
efficient Dubilier Condensers in your receiver
to obtain the best out of your set.

PRICES:

Capacity between 0°0001 and 0001 mfd - 2/6 each

" ,, O'Ogl}du;,ive?“% w o= 3=, THE WAY TO DUBILIERS.

Condensers complete with Grid Leaks - 7/6 ,, s"mﬁ@
L i i, ‘
AND e BUSH

o

TRADE TERMS ON APPLICATION.

e L e

Both types of condenser (with or without clips
for a grid leak) are fitted with screw terminals
as well as tags for making soldered connections.

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’s Bush, London, W.12

Telephone—Hammersmith 1084, Telegrams—Hivoltcon, Phone, London. Code—Marconi International.
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BATTERIES FOR WIRELESS

Fuller “Chad *’ Batterieg

High Tension ‘Block Accumulators \

Fuller Plate and Patent
Block Cells (4 and 6-volt
sets) are eminently suitable
for Wireless Work.

Designed for’ use in supplying the
anode (sheath) circuit of thermionic
valves for reception purposes.
Expert tests in cvery case confirm

Block Accumulators, unlike the ordin-
ary Plate Type. retain their energy
for 12-18 months on one charge.
Unequalied for use with Wireless

Thermionic Valves. Standardised its superiority over the Standard
sizes—1% and 3 A.H. capacity. Battery usually employed.
Type |No.ofcells’ Voltage. | Capacity | Price Last much longer than ordmary Dry
A 12/Z 2 | 24 AH| @13 0 Cells, free from risks of leakage and short circuits.
A 30/Z 30 ‘ (] 14AH. | 210 0 0 __Type No.ofcells Voltage ICapacityA.H. Price'
A 12/K 1z ‘ 24 3AH | 8515 0 A ‘ 8 12 1 approx. &/~
A30/K I 30 | 60, | 3AH. | £12 10 0 o 1o 15 1approx. i_ /=
approx.
EBONITE—Rod, Sheet and Tube | B | & % 38w §p

WOODLAND WORKS, CHADWELL HEATH, ESSEX.
Telegrams: * Fuller, Chadwell Heath.” Telephone : 1lford 171 (4 lines). London Telephone Area.

FULLER’S UNITED ELECTRIC WORKS, LTD. otz

Py i ”
SEMAPHORE The most reliable and efficient

High Tension Dry Batteries o Jcoiving soce Batteries for Wireless Work are

— =
|

Wireless Dry

Bahery

- : Ve
___-v-»-. -

=St |

TERMINALS. — The 15 volt

Batteries are supplied (unless other- | volts Number | Price Each
wise ordered) with 2 Brass Connect- of Cells Carriage pald E

ing Strips as illustrated. All !he 15 11 3/9

glher uBzel énv]e: 2 lﬁ ’ 5 25 5%

ugs. Brass Sockets are fixed to | 3 BATTER[ES
an De'taken at sach 3ot | 36 |24 | 9/3

Other_ sizes can be supplied and 50 36 13/6

quotations given on receipt of 60 44 16/6 D.P Batteries are made to ﬁt al-
enquiries. .

The * SEMAPHORE” i, THE | 90 | 66 | 24/6 most any size of box. The output
Battery for Wireless Work, 100 72 26/6 Of our WOI’]{S runs to hunclrecls
Ite Specialities :—No “ Crackle.” of thousands of plates yearly.

Ll:::' d:,:’mﬁ:‘i: .tbrougl:ou! long life. Tlmuw.

Write us for particulars

SEMAPHORE, Ltd., PRy, BATTERY The D. P. BATTERY CO., td._
28, John Street, Bedford Row, London, W.C.1. BAKEWELL — DERBYSHIRE
Telephones USEUM, 5422 and 5423. & 11 Victoria St., London, S.W.

Telegrams ARWEL[DITE HOI'B. LONDON. a
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THE  CRYSTAL RECEIVING SET.. Fl'~°.
Ro & S. Complete with H.R. Telephones, 100 ft. Aerial Wire, &c. 126/ -

British Valves:— “R” 27/-. “R.M.R.” 17/6. “Ora” 15/-.
RUSSELL & SHAW, 38, Great James Street, Bedford Row, W.C. 1

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS

»

Radio House: The Central Wireless Telecrra,ph Station - - - - 577
Experimental Station Design - - - - - - - - 581
An Amateur Station at Harringay. By A. 8. Mills - = - - - - 585
Remote Control by Radio. A New Relay Recorder. By F. \v. Dumnore - 586

Contenis continued on next page.

SELF CONTAINED OR UNIT SYSTEMS

Marconiphones, Marconi Scientific Units,
Waveora System, Etc.

ﬂl our Showrooms H
168 Regent Street,
w.l1
wegive demonstrations
to purchasers. i

Crystal Set complete
with Phone, Aerial
i and Insulaiors E

£3 2 6.

Tuners, Coils, Rectifiers, Amplifiers, Valves, Loud Speakers, Microphone
Amplifiers, HT. and L.T. Batteries, and all Wireless Accessories.

Special quotations for Cechnical Colleges, Schools and Educational Institutions.

‘elephomes : O - )
Jewoner: — The Radio Waveora Co. I

Western 847 168 Regent Street, London, W.1  Phone, London.
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MEN IN THE WIRELESS - SERVICES DESIRING RAPID ADVANCEMENT

should train in_spare time with_the College which ensures this
“U.E.C.” (Regens Park, London, N.W.1) has in Twelve Years secured hqndreds of successes by
" Individual Postal Training for Engineering Examinations and Professional Work. o
' ' State. YOUR ambition in confidence. to—SECRETARY’S DEPT. (Desk W.),
UNIVERSITY ENGINEERING COLLEGE, WESTGATE-ON-SEA, KENT,

. and expert advice with the New prospectus, No. 8, will be sent you without. obligation.

CONTENTS (coines

Manchester 1 K.W. Amateur Station - - - = 2 = o - 5992
How to Get the Best from your Set (continued). By Percy W. Harris. - - 598
Notes - - - - - - . - e = . - - - 594
Correspondence - - - - - - - = = = - - 595
Wireless Club Reports - - - = o 5 . - . - - 597
The Wireless Telegraphy and Signalling Bill - - - - = = - 601
Questions and Answers - - = c c c - - - - - 803

TerE WIRELESS WORLD AND RADIO REVIEW is published weekly on Saturdays.

All correspondence relating to contributions should be addressed to THE EDITOR,
THE WIRELESS WORLD AND Rapro REviEw, 12-13, Henrietta Street, London,
W.C.2 )

No responsibility can be taken for MSS. or photographs sent without stamps to
defray cost of return postage.

Editorial and Publishing Offices, 12-13, Henrietta Street, Strand, London, W.C.2.
Telegraphic Address:  Radionic, Rand, Liondon.” Telephone No.: Gerrard 2807.
Advertisement Managers, Bertram Day & Co., Ltd., 9 & 10, Charing Cross, S.W.1.
Telephone No.: Gerrard 8063 and 8064.
SUBSCRIPTION RATES.—
28s. per annum, post free. Single Copies 6d. or post free 7d.
Registered at the G.P.O. for transmission by Magazine Post to Canada & Newfoundland.

HOLLOW STEEL MASTS FOR AERIALS—

These masts are light, strong, casily erected, and will last a lifetime. All lengths over
15ft. are made in sections and each mast is supplied complete with baseplate, finial, rope
cleat, pulley sheave, guy clips, three steel guy ropes and strainers, painted one coat
ready for immediate erection. Being made of steel, no lightning conductors are required

PROMPT DELIVERY. PRICES F.O.R. FOR CASH WITH ORDER, EACH
10ft. .. 32/6 15ft. ... 42/6 20ft. .. 45)-
25ft. .. 857/6 30ft. ... 84/ 40ft. ... 126/-
' Other Lengths supplied at equally Low Prices. Trade Inquiries Invited

THE WIRELESS STEEL MAST & ACCESSORY COMPANY
Lombard Street West, West Bromwich Telephone No. 447
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THE IDEAL WIRELESS SET
CAN BE BUILT UP ON

THE MARCONI
SCIENTIFIC UNIT SYSTEM

IF you invest in this series of units you need not scrap any of your gcar
when you.wish to improve your set.

Units 1, 2 and 4 form a nucleus which will give you all the broadcast programmcs
and all telephony and telegraphy between 300 metres and 26,ooo metres,

NUCLEUS SET

This nucleus consists of a Variable Condenser ; a Retroactive Tuner ; and an
Amplifying Detector.

If you want greater range add Unit 3, a High Frequency Amplifier.
If you want greater audibility add Unit 5, a Note Magnifier.
If you wish to use low resistance telephones add Unit 6,a Telephone Transformer.

THE FULL SYSTEM,

FULL DETAILS AND FREE ADVICE
upon the combination most suitable for your special
needs will be sent on receipt of your enquiry by

MarcoNt ScienTIFIC INSTRUMENT co, 1. '
40 DEAN STREET, SOHO, W.1 THLEERONE : T ASINGS RARD 7745
e
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Ideal Valve

Accumulator.
50 Amps.

Weight without

Brown Sterling

By far the best |
-value in Accumu- !
lators on the:
market. Ask those ;
who already have.

them. ;
2z volts .. 10/~
4 . 20/- !
6 30/~
¥ Carriage
2 volts 1/-
4 . 2/
6 3/-

Dimensions of each '
cell 8 x 4 x 3.

Acid 5} ys. |

i carefully tested, and supplied

A one valve panel suitable
! for receiving broadcasts up to
{ 50 miles, Soundly constructed,

complete with full instruoc-
tions for working.

‘A De Luxe

i of remarkable efticiency.

Price £4 each (without valves)

Crystal Set

Capable of receiving
broadcasts up to 35 miles
from high power
sending stations, also
special coil for receiving
Paris time signals. S uﬁ
plied in handsome polish-
ed teak cabinet with
hinged lid and best qual-
ity high resistance phones

Price .. .. £712 6

AvausTt 5, 1922

| PRTFIES- for

ALUE, QUALITY and EFFICIENT SERVICE

Phones.

Multi-Magnet Type

The world renown-
ed headphones giv- !
ing  unsurpassed :
efficiency.

120 ohms .. 48/~
2,000 ,, .. 51/~
4,000 ,, .. 5@
Complete with best |

quality cords,

: i WIRELESS ENGINEERS

i when we can offer strong, well-made Fine Tuning and Variable
i Condensers that are both better and cost less. o
i We must apologise for the delay in executing orders until
i now, owing to the huge demand and the difficuity of obtaining
‘raw material, but having made arrangements to overcome this,
‘we are now in a position to greatly augment our production,
hich is now running into four figures weekly.
Prices :—Fine Tuning Condensers, 6/9. Variable
Condengers, 7 fixed vanes (nominally .0003), 13/~
15 fixed vanes (nominally .0005), 16/-; 28 fixed
vanes (nominally .001), 22/6. :
We can also supply Ebonite Knobs, Mica, and other Insulat
ing Materials, Terminals, Switch Studs, and other Brass Part:
Agents :—LonpoN—Selfridge & Co., Ltd.; Gamages, Ltd.
Radio Supplies, High Holborn; R. Winter, Radioelectrico,
. Little Titchfield Street, Oxford Circus ; Hamblin Clapp & Co.,!
‘110, Strand; Scientific Appliances, Ltd., Sicilian Avenue, :
,Southampton Row ; Russell & Shaw, Ltd., Gt. James Street,
:Bedford Row. ProviNces—Beresford Bros., ~Bull Street,
.Birmingham ; Mechanical & Electrical Engineering Co.:
' Bradford Street, Walsall; G. S. Baynton, New Street,
i Birmingham ; E. Dyson, Baker Street, Oakes, Huddersfield Ba
; Radio Experimental Co., Ltd., Gell Street, Sheffield ; Bates !
:& Co., Electrical Engineer, Bury St. Edmunds; Electrical !
' Supply Stores, Albert Terrace, King's Cross, Halifax ; Reynolds,
Ltd,, Greyfriar Gate, Nottingham; Brantingham Bros,, !
: Holmeside, Sunderland ; E. T. Chapman, Serpentine Road, |
i Poole, Dorset ; Tunbridge Wells Wireless Co., The Pantyles, |
Tunbridge Wells; Santon, Ltd., Bridge Street, Newport,
:Mon.; Barnsley Co-operative Society, Radio Section, New *
| Street, Barnsley ; F. Hough, Sussex Road, Southport ; Cross '
: Bros., Ltd., Cardiff ; Bacon & Coates, Royal Arcade, Keighley.
i Others wanted in districts not represented, also Colonial and .
 foreign. Genuine Traders please write for digcounts. '
Post free if no agent in your district. Send P.O. to—

H E. Ashdown (Birmingham) Ltd.i

;Aldrilge Road, Perry Barr, Birmingham.

High Tension | VALVES
Battery' l Mum\.rds'tsogt).ra"
___Wates Speciality. |
15 volt, 11 cell standard
size 94" x Fx 2§.
Price .. .. 3/6 each.

TTTATES RIS

| 18-14.G QUEEN ST.KINGSWAY.LONOON W.C2,

Phont Geanard 576 Telegrans Zrwaresenc Westcewr

W.A.C.SMITH
236, Argyle Street,
GLASGOW,

are Sole Scottish Agents for the
Famous Burndept Receivers

F. WIGGINS & SONS

~ Telephone :
Avenue 2248
Largest Stock
in the World.

FOR CONDENSERS

AND ALL PURPOSES.
102,103 & 104, Minories, London, E.1
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Radio House

LONDON’S MAIN WIRELESS TELEGRAPH OFFICE.

give some account of what may be termed

the nerve centre of the commercial high
speed wireless telegraph services of the Marconi
Company.

Radio House, situated at the corner of
Wilson Street and FEldon Street, in the
city, is the building from which all these
services are now controlled, and traffic
with the United States, Canada, France,
Spain and Switzerland, and the extension of
the American servicc to South America, the
West Indies, and Australasia, all passes
through the instruments located here. At
Radio House every effort has been made to
meet the special requirements of speed and
accuracy, and the whole organisation for
dealing” with the traffic is as up-to-date as
possible.

From the counter in the public office runs
a conveyer to a circulation table equipped
with numerous time-saving devices, and the
different transmitting and receiving circuits
are located round this table in the main
operating room. Each circuit has its own
special table, and Fig. 1 shows the table
allotted to the service with Paris, the call-
sign of the wireless station at Paris being
UFP. This table is typical of the others.
At these tables, which are standard in design,
messages are first reproduced in Morse
characters on a perforated paper tape, by means
of keyboard perforators seen on the extreme
right of the table. These keyboard perfora-
tors are operated in the same way as a type-
writer. The paper tape is then fed into
_ automatic high speed transmitters, which in
the case of the French and Swiss circuits,
actually operate the wireless transmitting
stations located at Ongar, in Essex.

IN the following article it is .proposed to

Alongside .the. transmitting, instruments are
the receiving circuits from the respective
countries, so that it is possible for the operator
who is transmitting to be checked or inter-
rupted at any moment by the receiying station
at the other end. It is of interest to consider
in detail the handling of traffic on these tables,
and as an example we will take the case of the
Paris circuit shown in Fig. 1, and trace the
operation of the instruments shown.

The messages to be transmitted are taken
in turn from the rack shown on the right of
the table, and are punched up on the paper
tape by means of the keyboard perforator.
Fig. 2, which illustrates the table of the Berne
circuit, shows an operator engaged on this
work. As messages are punched in Morse
symbols on this paper tape, the tape is fed
through a"Wheatstone transmitter, this instru-
ment serving to reproduce the dots and dashes
in the punched tape as electrical impulses of
correct duration, on the line which goes to the
wireless transmitting station and controls its
operation.

For those who are not familiar with the
Wheatstone transmitter, it may be mentioned
that it is practically a special form of Morse
key, which is mechanically driven, and capable
of high speed operation, and is controlled by
means of the punched paper tape instead of by
hand. At Radio House the Wheatstone trans-
mitters are driven by special electric motors
having a wide range of speed, and can be set
to run exceedingly steadily at any particular
speed required.

Alongside the Wheatstone transmitter is
placed an ordinary hand-operated key, which
can be used when the volume of traffic does
not justify the use of high-speed working.

The galvanometer shown near the key is for
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the purpose of balancing the line against the
artificial line in duplex working.

As is well known, a simplex telegraph circuit
is an arrangement of a key, battery and sounder
at each station, so that either one or the other
station can transmit.

In duplex working, both stations can
transmit and receive at once, and tepetitions,
etc., can be asked whenever required.

There are two main systems of duplex
working, known as the “bridge” and the

z
Fig. 1.

“ differential ” methods. The differential
system is employed at Radio House. On the
left of the key, and sunk in a glass-covered
well in the table, are located the instruments,
comprising the artificial line, together with
two relays—one a differential relay (which is
the distinctive feature of the differential duplex
system), and the other a transmitting relay,
which is controlled either by Wheatstone or
hand-operated key, and passes out the signalling
current to the line.
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So far, reference has only been made to the
apparatus connected with the transmitting
side. On the left of the artificial line are the
instruments which record the received wireless
signals from the distant station, which, in the
case of Fig. 1,is Paris. The wireless receiving
station for Paris is located at Brentwood, and
from thence to Radio House the received
wireless signals are conveyed by land line. The
receiving apparatus at Brentwood is very
much of the usual type used at a C.W.

Paris Table.

receiving station, but instead of receiving the
signals in telephone headgear in the ordinary
way, these signals have to be sent over the
land line to Radio House and there operate
inductive, pulsating currents which are
relays.  Since the average relay is highly
suited to telephonic reception are not suitable
for actuating relays. It is therefore necessary
to smooth out these pulsating currents in order
that they may be able to control a relay, and
this relay in turn conveys the Morse signals
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into the land line connecting Brentwood with
Radio House. In the case of reception by
head telephones, it is of course necessary that
the currents should be pulsating, in order that
they may actuate the telephone diaphragms.
Returning again to the standard table of the
Paris circuit at Radio House, shown in Fig. 1,
the signals from Brentwood. are fed to the coils
of the differential relay referred to above, and
this in turn controls a local circuit consisting
of either a sounder or an undulator or Creed
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the usual manner by means of a sensitive
electro-magnet. Whilst spacing current flows
through the coils of the electro-magnet, a con-
tinuous straight line is drawn by the syphon
on the tape, but when marking current is
flowing, the syphon is deflected across the
tape, and remains there until the spacing
current returns. The result is that a repro-
duction is made of the dots and dashes sent into
the line by the relay, the relay being controlled
direct by the wireless signals received at

Fig. 2.

apparatus. The Morse sounder is not capable
of working at speeds of the order of 8o to 110
words a minute, and the undulator is therefore
used for high speed reception, the sounder
only being used 1n conjunction with the hand-
operated key when there is a small volume of
traffic, or for the purpose of breaking in during
transmission. The apparatus is actually a type
of syphon recorder. It is driven by a small
motor, and feeds paper tape past a silver or
glass syphon. The syphon is controlled in

Traffic handling at the Berne Table.

Breniwood.

With the undulator it is possible to receive
at very high speeds, and it may be mentioned
that messages are frequently transmitted and
received duplex at speeds of about 110 words
a minute for hours on end. Messages received
in this way are recorded in Morse symbols on
the paper tape, which next passes to operators
who are working typewriters, each fitted with
a special rest to hold the message form in a
convenient position for typing. The operator
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translates the Morse slip and types out the
message in Romap capitals on another form,
which is the actual message handed to the
addressee.

So far we have referred only to the un-
dulator and sounder methods of reception,
but these are not the most important, since
the principal method for dealing with traffic
is now by means of the Creed receiver and
Creed printer. - A description of this.apparatus
has already appeared in this journal, on pages
475 to 480 of the issue of October 29th, 1921.
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offers a variety of methods for sending and
receiving. The particular method to be used
is decided by the operator, who is guided in
his decision by the volume of traffic to be
handled at the time, and also by the wireless
conditions. In cases of rush of traffic, and
under good wireless conditions, the Wheat-
stone transmitter would be used at high
speed for transmitting, and the Creed

receiver for receiving, duplex working being
conducted.
In the event of any interruption owing to a

By means of this apparatus, the reccived
signals are made to punch paper tape in cxactly
the same way as the Kkeyboard perforator
already referred to. This tape is then fed
through the Creed printer, which automatically
translates the punched Morse signals on the
tape into Roman capitals, and types out the
message on a paper strip in Roman capitals.
This paper strip is gummed on the message
form for delivery to the public.

It will be seen, therefore, that the table

Fig, 3. Teletype Machines and Lamson Carriers,

fault in any of the instruments, one of the
other methods can be used till the fault is
rectified.

In addition to these methods, it is also
possible to receive by means of telephone
headgear in the ordinary way, provision being
made on the table for plugging in telephone
leads when required. and the receiving station
at Brentwood would then be requested to send
through the signals in the form of pulsating
currents, instead of smoothed-out currents,
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to which reference has been made in the case
of operating a relay.

It may be of interest to trace the course of
a message from the time it is handed in over
the counter until its arrival in the rack on the
right-hand side of the table shown in Fig. I.
Messages handed over the counter at one of
the Marconi branch telegraph offices are sent
-to Radio House .by teletype, which, being a
special form of printing telegraph at the
receiving end of the telegraph line, prints the
message which has been typed out on a
typewriter keyboard at the
end. Fig. 3 shows some of these instruments.
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All messages arriving at Radio House go
direct to a distribution table, whence they
are distributed to their correct pigeon-holes
on the respective tables. Lamson conveyers
(shown in Fig. 3) are used extensively in
Radio House for conveying messages from
one place to another.

In addition to the principal tables, which
deal with foreign circuits, there are a number
of lines for conducting the traffic of many
business houses.

Beneath the instrument room there is a
special repair.shop for the purpose of effecting
repairs to any of the apparatus in use.

Experimental Station Design
Continued from p. 511, Fuly 22nd, 1922.

These articles, which will appear in alternate issues, are intended not only to be a complete
guide to those mew to wireless, but to give explicit details on the construction of all the
components of the experimental station. Actual designs will of necessity in some instances be
somewhat crude, in order that ‘they may be made up without elaborate workshop equipment.

Practical working instructions will be given where necessary for the help of those unacquainted

with the more simple processes of instrument making.

Of course, where good workshop

facilities exist, the designs may be readily modified.

Economy is made an essential feature,

do not desire to make their own apparatus,
equipment for their stations.

bearing in mind always that where low-priced
component parts can be obtained their use has been embodied in the designs.

For those who

the descriptions will assist them in selecting the

The information contained in the first few articles under this heading s to help those new to
wireless and -whose first aim is to build a simple set capable of recerving broadcasted telephony

and consequently may cover ground already familiar to many readers.

The succeeding

instalments, however, will advance by easy stages, and in the course of the series the construction

of an elaborate station will be evolved.

IX. AN AIR DIELECTRIC VARIABLE CONDENSER.

T is intended that this condenser shall be
Iconstructed- without the use of a lathe,

and to permit of this certain departures
from the usual practice have been made,
such as the omission of metal bushes for
bearings for the main spindle and collars on
the spindle which can only be obtained by
turning. The end plates (Fig. 1) are made
first from $ in. polished ebonite sheet. These
are made to size by careful filing and the
edges are finished as described in previous
articles under this heading, and must be at
right angles to each other and at right angles
to the faces. The dimensions given are based
upon the use of condenser plates of the sizes
shown in Fig. 2. There are many varieties
of condenser plates on the market, which,
though very similar in outline, vary slightly
as to radius and location of holes. If the reader
:ijs unable to obtain plates similar to thess
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Fig. 1. Ebonite end plates, Thickness §". Three
of the nuts are on the rods carrying the plates
and the other holds the steadying rod.
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shown he ' will need to make slight modifications
in the dimensions of the end plates, which
will present no- great difficulty. One of the
fixed plates may be used as a template for
making the holes in the correct positions.
A plate can be clamped to the face of one of
the end pieces in the vice and two of the
holes drilled through, taking care not to force
the holes in the soft plate aside as the drill
passes through into the ebonite. Placing the
shanks of similar size drills or well fitting
brass rods through these two holes, the plate
will be held in position for drilling the third.
A hole is also made to carry a steadying rod,

CLEARANCE
4BA STUDDING

27D

Fig. 2. Condenser Plates of the pattern usually
obtainable. Thickness is No. 20 S.W.G.

2%¢om —

and the position for this is found by placing
a plate with its two corner holes over the two
side holes just made, but with the third hole
in the plate on the opposite side. The third
hole now indicates the position for making
the hole for the steadying rod. Holes are also
made through the four corners at § in. from
each edge to provide for fixing the condenser
to the panel or other apparatus in which it is
mounted. The two end pieces may be
drilled through together, one over the other,
but if this is done great care must be taken
that the drill passes in exactly at right angles
to the face. Especially does this.apply to the
centre hole, which forms the bearing for the
spindle.

Avuausr 5, 1922

The dimensional drawing of the spindle
(Fig. 3) can only be worked to provided the
spacing -washers are 3/32 in. thick and the
plates of 20 S.W.G. If ‘washers and plates
of these dimensions are not available a simple
calculation must be made to determine the
length of spindle that is required between the
two screw-threads. There is no reason of
course, why the number of plates shown in the
drawing should be adhered to, as no exact
capacity is aimed at. For simplicity one
might easily adopt the dimensions given,
putting on as many plates as space permits.
The spindle is made from hard brass rod of
a size -exactly fitting the hole in the movable
plates, which is usually 5/16 in. After being
cut to length, the ends are filed clean and by
means of a centre-punch, holes are punched
in the ends to' indicate the exact centres.
The spindle can be then spun between pin-
points to observe whether there is any wobble
indicating whether ‘or not it is perfectly true.
Alternatively, it can be tested by rolling on
a flat surface. Truing up can be done by
hammering with a wooden mallet should it
be necessary. Absolute trueness is essential,
and will save a great deal of trouble when
assembling. The filing of the ends to a smaller
diameter must be very carefully carried out
in order that they may be concentric with
the main portion. Opposite sides are filed
down to nearly the required diameter, and
the new edges which are now presented
should appear exactly parallel to each other.
Two other flat faces are next made at right
angles to those just made. This will leave
four corners, or four rounded corners, according
to the amount of reduction in the diameter
required. These corners are filed away until
the width between opposite corners is the same
as between the two opposite faces first made.
The rod is by this process reduced to octagonal
section and all edges must run precisely parallel.
Measuring for distance between opposite
faces can be accomplished by. means of
callipers or if not available, a slot can be
made in a piece of brass sheet of the exact
width and used as a gauge. The eight corners
which the rod now presents must be removed
by filing until the width of the face thus made
is equal to the width of the remaining portion
of face. The rod now presents 16 edges,
and these are removed by revolving the rod:
on the side of the bench whilst the file moves
across it. It will soon become quite round,
and must be tested for fit from time to time
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Fig. 3. Method of assembling the Condenser. The arrangement of the end pieces permits of critical
adjustment and correct setting for movable plates and a condenser made to these dimensions
and with the plates very carefully and evenly spaced has a capacity of about *0012 mfds.
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in the holes made in the ebonite. It should
be filed down until it is a very tight fit, and
then by the use of emery cloth the scratches
can be removed and the fit of the spindle in
its ebonite bearings made a little easier. The
two ends are treated in this manner to the
distances shown in the drawing. The cutting
of the threads is effected by the use of a die
of the required size. The spindle is held
vertically in the vice, the jaws of which should
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Fig. 4. Handle and Pointer.
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be faced with zinc or lead to prevent damage
to the spindle. It should not project out of
the vice more than is necessary, to eliminate
the danger of bending. The die securely
fixed in its holder is forced down on the
shoulder produced by the reduction in diameter
of the end of the spindle, and rotated in a
clockwise direction. It is as well to turn the
die back through a distance of half a revolution
after every one or two complete revolutions
in order to break off the chips that may get
wedged in the die. If the reader has never
attempted the cutting of small screw threads
previously ‘he should experiment on a piece
of scrap rod. It is not necessary to make a
but the
removal of the abrupt edge at the end of the
rod will assist the starting of the die. The
job could easily be carried out by the iron-
monger if necessary, and a light file mark
might be made on the spindle to indicate to
him the distance to which the thread must
be carried.

On completing the spindle, the next step
is to assemble the moving plates upon it.
Two hexagon brass nuts are locked together
at one end, followed by a spacing washer of
about % in. in diameter, or as may be supplied
with the particular style of plates purchased.
A plate is then placed on the spacing washer
and followed by other plates and washers
alternately until the plain portion of the
spindle is completely covered, when the
plates are pressed together tightly. A spacing
washer, followed by two lock-nuts screwed
home tightly, will hold the plates securely in
position after they have been arranged in
dlignment. Two other washers are then
placed over the ends beyond the nuts, and
the distance at which the ebonite end pieces
are to be mounted will be indicated.

When this is done the supporting rods for
the ebonite pieces and fixed plates can be
cut -to length from brass rod of such a size
as will just pass through the holes in the
fixed plates. These holes are usually of a
size that will just pass rod which is suitable
for taking a 4BA thread, but unfortunately,
as the size of the hole is not standardised,
the reader may require to use larger rods,
such as may need a 3BA thread. The con-
struction of the rods is quite apparent from
the drawings, and little explanation is required,
four rods being necessary, one of which is
merely for the purpose of steadying. Before
proceeding to assemble the fixed plates the
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ebonite end pieces should be rubbed down
with fine emery paper, as described in an
earlier article, and given a good matt finish.
The fixed plates can now be assembled on
the rods and tightly locked home by means
of end nuts. The moving plates are then
dropped into position, and the ebonite pieces
pushed on. The other nuts carried by the
rods supporting the fixed plates serve for
critically adjusting the ebonite pieces, so that
there is no play on the spindle, and also
facilitate the correct setting of the fixed
plates relative to the moving ones. Should
the reader require to provide a stop to prevent
the moving plates from rotating through more
than 180 degrees, this can be done by inserting
under one of the nuts which clamp down the
fixed plates, a small piece of brass sheet bent
round to engage on the end moving plate.
This serves also as a short circuiting contact
to connect across the fixed and moving plates,
and so throw the condenser out of action
after it has reached the position of maximum
value. For the purpose of making contact
with the spindle, a small curl of wire is soldered
to its projecting bottom end and carried across
to the supporting rod which does not pass
through the fixed plates.
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The condenser is now complete except for
a manipulating handle, which may be con-
structed from a strip of §/16 in. ebonite sheet
to the design shown in Fig. 4, which is a
sufficient guide to its construction without
further explanation, excepting perhaps that
it might be mentioned that the hole which
is to carry the spindle should be made prior
to the saw-cut. This type of handle is to be
recommended on account of the fact that the
hand of the operator is kept well away from
the spindle while adjusting the condenser.

In fitting the condenser to an instrument
panel a clearance hole must be made for the
spindle, say of % in. diameter for a 7/32in.
spindle, as it is not intended that the panel
to which the condenser is mounted should
serve as a further bearing. Attachment is
arranged by passing four brass screws through
holes in the panel which coincide with the
corner holes in the ebonite end pieces. Nuts
are run up on these screws tight against the
back face of the panel, and with the aid of
four other pairs of nuts the condenser is
spaced a little way from the panel to allow
for the nuts projecting from the ebonite end

plate of the condenser.
F. H. H.

An Amateur Station at Harringay
By A. S. MiLLs.

HE accompanying photograph is of
I my five-valve set. This set tunes from
200 to 25,000 metres—from 200 to
2,000 by means of a loose coupler (I find this
still best for the shorter wavelengths) and
from 2,000 upwards I use honeycomb coils.’
The loose coupler can be seen in the centre
of the photograph with the coils on”the left.
The switches in the front of the coil holder
are for changing over from the loose coupler
to the coils. _—

On the extreme left is a
three-valve L.F. amplifier, and
behind this a loud speaker
mounted on a single-valve
amplifier. Actually this is in
a room below the set so that
the family may get the benefit
of the concerts. It is, however,
soon to be replaced by a
Brown H.1.

The switch-board on the
right contains the H.T. and
L.T. batteries and voltmeters,

series parallel switch for A.T.C., switch for
cutting out the amplifier and aerial earthing
switch. All connections are made beneath
the table, and altogether the set has a very
neat appearance.

Results are very good on spark, C.W. and
telephony. Many amateurs can be heard at
quite a distance from the phones, whilst
Marconi House can be heard using no aerial
whatever.

B 2




586

THE WIRELESS WORLD AND RADIO REVIEW

AveusTt 5, 1922

Remote Control by Radio.

A NEW RELAY RECORDER.
By F. W. DUNMORE.

The following abstract of a paper read before the American Institute
of Electrical Engineers on April 19thy 1922, describes the development
and method of operation of a new type of relay recorder which operates
directly from the output terminals of a wireless receiver. Two types of
relay are described, which are classified as Type A and Type B. Type A
is designed to be operated bv batteries, whilst Type B is operated from

60 cycle 110 volt lighting circuits.

A wvaluable and distinctive feature of the relay is that it is tunable to
different frequencies and can be made to respond only to signals of one

particular frequency.

TyprE A.—F0R USE WITH BATTERIES.

1. Object of Development. The object
of this investigation was to develop a relay
which should operate by received radio signals.

2. Requirements. To be satisfactory as a
relay recorder the device should have the
following characteristics : (1) it must be
of simple construction with few adjustments ;

AUDIO TRANSFORMER

and capable of maintaining its adjustments ;
(7) it must be portable.

3. Circuit Used. In order to avoid the
use of a very sensitive relay designed to operate
on currents of a milliampere or less, with
delicate adjustments and light contacts and
spring tension, advantage was taken of the
radio-audio amplifier (which has now become

EXTERNAL HT BATTERY
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Fig. 4. Circuit diagram of Relay Recorder for use with Batteries.

(2) it must be easy.to adjust and capable of
being put into operation quickly ; (3) it must
be selective and as free from static and such
disturbances as possible ; (4) it must be capable
of operating at a speed of at least 12 times
per second ; (5) it must respond to weak
signals; (6) it must be of strong design, durable,

a reliable radio instrument) to increase, the
input voltage to the relay circuit, thus making
possible the use of a simple ordinary high-
resistance telegraph relay. The relay device
has therefore been developed to operate from
the output circuit of any suitable amplifier in
place of the ordinary telephone receivers.
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The only adjustment necessary is that of an
ordinary telegraph relay.

Fig. 1 shows the wiring diagram. A°is a
telephone plug for connecting the relay device
to the amplifier output. B are phone terminals
so that if desired the operator may listen to the
received signal in the ordinary way. C is an
audio transformer of the type used in audio
amplifiers. E is a two-meghom, grid leak.
Q is a o.0oo6-microfarad variable condenser

40
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Tube Characteristic showing principle
of operation of Relay Recorder.

Fig. 2.

or o.0003-microfarad fixed condenser. D
is a 6o0-volt variable grid battery, variable
in steps of approximately three volts. 7 is a
160-volt dry H.T. battery, self-contained
within the set. K is a type UV-201 Radiotron.
F and H are each a one-microfarad paper
condenser. T is an ordinary telegraph relay
rewound with 1,200 turns of number 38 S.S.C.
enamel wire. A’ is the output to be connected
to the apparatus to be controlled. L is a step-
down transformer for operating the tube
filaments from the 110-volt A.C. supply when
such a supply is available.

4. Principle of Operation. The principle of
operation is illustrated in Fig. 2. By means
of the variable filament battery D, the grid
voltage is adjusted to approximately 30 volts,
at which value the plate current is zero, as
shown at 4. The incoming audio-frequency
voltage impressed on the grid varies the grid

potential, for example, from — 30 t0 — 20
volts. The 10 volts decrease from — 30
to — 20 causes an increase, for example,

from o to 10 milliamperes, while the in-
crease from — 30 to — 40 volts, is not
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effective in causing a plate current to flow,
due to the fact that — 30 volts is already
sufficient to reduce the plate current to zero.
The result will be a pulsating direct current
of 10 milliamperes, maximum amplitude, in
the plate circuit. This current, flowing
through the plate circuit and condenser F,
(Fig. 1), causes an increase in the plate current
at the keying frequency, which change, passing
through the relay coil, will pull the relay arm-
ature over, making contact at T', which contact
may control any mechanism desired. With
the grid battery voltage adjusted for
maximum sensitivity it was found that static
induction, etc., operated the relay. When
these disturbances are not as strong as the
signal, their effect on the relay may be overcome
as shown in Fig. 3. For example, the grid
battery is shown increased to — 35 volts,
the critical value for maximum sensitivity being
— 30 volts. The disturbances due to stray
currents, etc., merely reduce the grid battery
voltage to — 30, which is not sufficient to
cause plate current to flow. However, the
signal, being of greater intensity than the stray
currents, reduces the voltage to — 25, which
causes a plate current of five milliamperes.
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Fig. 3. Method of eliminating static and
induction noises which are not stronger than
the signals.

It will be seen, therefore, that all disturbing
effects, if of less intensity than the signal, do
not affect the relay.

5. Method of Increasing Sensitivity and
Selectivity. During the development of this
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relay it was found that the rectified audio-
frequency current in the plate circuit caused
the relay armature to chatter rapidly and make
a poor contact with the fixed contact point
through which the circuit is closed. This
was overcome completely, however, by the
addition of a one-microfarad condenser across
the relay coils. This served the purpose of
an audio-frequency by-path for the highly
inductive winding of the relay, thus greatly
decreasing the resistance of the circuit. The
change of plate current due to this audio-
frequency caused a second change, which
occurred at the keying frequency. This latter
change passes readily through the relay coils
and exerts a strong steady pull on the relay
armature without the least chattering.

It was also found that the 0-0006-microfarad
variable condenser (Fig. 1) across the secondary
of the input audio transformer made possible

P 4 ¢ L ¢
Type A Relay Recorder for use with
Batteries.

audio tuning, which increased the selectivity
considerably. This tuning was very sharp, and
it was found that the European stations could
be made to operate the relay while a high-
power station here in the United States would
fail to operate it, although the high-power
station was coming in on the same wavelength
and slightly stronger. This was made possible
by adjusting the heterodyne note of the Euro-
pean station to a frequency different from that of
the local station and then tuning the secondary
of the audio transformer to that frequency.
The o0-00o6-microfarad variable condenser
may be replaced by a 0-0003-microfarad fixed
condenser and the audio tuning accomplished
by adjusting the heterodyne note to the resonant
frequency. By means of this audio tuning
one of three stations transmitting simul-

Fig. 4.
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taneously has been selected and caused to
operate the relay although all were of equal
inténsity.

By the use of two relay recorders connected
in series across the output terminals of a single
radio receiving set, two messages, sent on
practically the same wavelength, but of different
audio frequencies, have been accurately received
simultaneously.

6. Speed of Operation. Tests showed that
with a signal strength sufficient to produce a
plate current of 10 milliamperes the relay
could be operated at a speed of 48 contacts
per second, the contact being sufficient to
operate a buzzer. With three milliamperes
in the plate circuit a speed of 27 contacts per
second was obtained. With one milliampere
a speed of 19 per second. In each case the
relay armature spring tension was adjusted
for the best operation.

7. Sensitivity. As stated above, this relay
was designed primarily with the intention of
obtaining a device which should be durable,
simple in operation, and strong in construction,
Sensitivity is .obtained by means of radio-
audio amplification, thereby increasing the
voltage -input to the relay circuit and
eliminating the necessity of extreme sensitivity
in the relay. Tests at 600 cycles showed that
the relay circuit was fairly sensitive, as approxi-
mately 1-3 volts at the input terminals of the
audio transformer in the relay circuit caused
a current of five milliamperes to flow through
the relay coil in the plate circuit.

8. Durability. As the relay instrument
used in this recorder is of the ordinary telegraph
type its durability is well established. The
only elements requiring occasional renewal
are the two electron tubes, the 6o-volt grid
battery, and the 160-volt H.T. battery.

9. Portability. The complete recorder,
with the exception of the filament lighting
battery, is contained in a cabinet 7 ins. by
13 ins. by II ins., as shown in Fig. 4.

10. Uses—(1) As an ordinary receiver it
has advantages over reception with telephone
receivers, for one may receive by buzzer or
sounder with all induction and interfering
noises eliminated (if not louder than the signal).

(2) A tape or drum-type recorder may be
used and a copy made without a trained radio
operator.

(3) Time signals may be recorded.

(4) A call system may be worked by a time
switch connected to close the filament circuit
for a given time at set calling intervals.
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(5) Any form of mechanism may be operated
by an incoming signal.

(6) A receiving station may be located
remotely from the transmitting station and the
radio signals relayed by wire to the operating
room some miles distant.

In conclusion it may be stated that a relay of
this type should operate satisfactorily, without
attention, on an airplane where mechanical
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except that the plate and grid voltages are
supplied from the 6o-cycle, 110-volt A.C.
supply. The current for operating the tube
filaments is also obtained from this source,
so that the recorder is operated entirely in-
dependently of any form of batteries. It is
only necessary, therefore, to connect to the
110-volt A.C. line and the recorder is ready to
operate.
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Fig. 5. Circuit diagram of Relay Recorder for use on the 110-Volt A.C. Supply.

vibration may be excessive, as the pull on the
armature with three milliamperes, or over,
in the relay coil makes possible the use of a
spring tension on the relay armature sufficient
to keep it from moving. due to mechanical
vibration of the relay.

It would seem that the above-mentioned
feature makes this remote control relay more
serviceable than those now on the market,
which require delicate adjustment of spring
tension, contact points, and suspended vibrat-
ing elements.

TyrE B.—FOR USE ON THE 60-CYCLE, 110-VOLT
A.C. SuprLy.

This recorder is similar in construction
and operation to the Type A recorder,

The method of operating the recorder from
the A.C. supply consists in the use of the two
receiving tubes as rectifiers, as shown in Fig. §
The tubes Y and Z are used as half-wave
rectifiers, one supplying the plate voltage,
and the other the grid voltage. When used
as rectifiers, receiving tubes should have the
grids and plates electrically connected together.
A special transformer M with six windings is
used. Two of the windings, G and ¥, supply
the filaments of the two rectifier tubes. A third,
I, the filaments of the recorder tubes. A
fourth, U, the high voltage for the plates. The
fifth, L, supplies the grid voltage, and the sixth,
E, is the r11o-volt primary winding. The
rectified alternating current is smoothed out
by means of four-microfarad condensers, P
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Fig.6. Type B Relay Recorder for use on the
110-volt A.C. supply.
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and R, connected across the output terminals.
As the currents in the grid and plate circuits
are small, smoothing out inductance was found
unnecessary. It was found necessary to put
40,000 ohms as shown at O, across the output
circuit of the rectifier tube supplying the
voltage to the grid, as the grid is otherwise
insulated from the filament of tubes K by the
rectifier tube. By means of the filament
rheostats, X and W, the grid and plate voltages
may be varied over any ranges desirable for the
most efficient operation of the recorder. By
the use of binding postswith straps, as shown in
Fig. 6, the type B recorder may be operated
from filament, H.T. and grid batteries for
supplying the filament, plate and grid voltages
respectively in cases where the A.C. supply is
not available.

In cases where very high-speed operation
is desired, the ordinary relay may be replaced
by one designed for high-speed operation.

Manchester’s 1 kW. Amateur Station

By A MEMBER.

PROPOS of the success attained by
AMr. W. R. Burne, of the Manchester
Wireless Society, in gaining the first

prizc_in the recent transatlantic receiving
test, Mr. Y. W. P. Evans, Hon. Secretary of

the Society, suggested that an effort be made
to get into touch with the American amateurs
by means of a special transmitting plant to
be erected by the members.

A formal application was made to H.M.




AtvGusTt 5, 1922

Postmaster-General for permission to use an
input of 1 kW. and special aerials.

The preliminary details were forwarded to
London, with the application, in March, and

£

[

The mast nearing the vertical position.

after consulting the various government depart-
ments concerned, facilities were granted by
the Post Office authorities whereby the Society
would be allowed to make a special test ex-
tending over a period of two to three days,
using the 1 kW. transmission power.

It was obvious that to make the attempt
in midsummer would be asking for failure or
practically so, observing that most American
amateur stations reported excessive at-
mospherics and consequently were closing
down, as far as long distance work was
concerned.

Not wishing to abandon the 1dea of a test,
it was decided to modify the original applica-

Sy
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tion by askingI for a special licence to cover a
period of twelve calendar months from
June 1st, 1922, and up to the time of writing
this had not been confirmed.

Whilst these various negotiations were in
progress the members of the Society were busy
erecting the station. Difficulty was at first
experienced in the choosing of a suitable site.
Altogether eight different sites were offered,
all having certain advantages and a supply of
A.C. or D.C., on the spot. Eventually,
Mr. J. H. Brown (Vice-President), of Redbrook,
Baguley, very generously offered to purchase a
plot of land about one and a half acres in extent,
and loan this to the Society for an indefinite
period, and this site was finally chosen. A
committee of four members was elected for
the purpose of working out the approximate
cost of the station and after allowing a suitable
margin for sundry expenses, this was estimated
at £120. A working committee of twelve
members was then formed and invested with
the authority to design a 1 k W. station at a
minimum cost.

The masts were the first consideration and
these, it was decided, should be 8o ft. high,
consisting of two 4o0-ft. poles, 6 to 3 1n. taper,
surmounted by five 8-ft. socketed steel
sections. The first method of raising this
mast was of simple design consisting of two
12-ft. ground timbers, 6 ins. by 3 ins,
sunk to a depth of 6 ft., 6 ins. apart. Two
holes were bored at a height of 4 ft. from the
ground, and a similar hole through the wooden
pole at the same height from the base. A bolt
was then passed through these holes, the foot
of the mast being raised accordingly, so that
it was pivoted at a point 4 ft. from its lower
extremity and 4 ft. from the ground. Stays
were fixed at equal intervals along the mast
and brought to a common point, being secured
together by means of a rope strop which was
hooked in the one-ton hauling blocks, the
other end of the blocks being secured to a
double line between two trees at a height of
20 ft. from the ground. The mast was then
raised to an angle of 20 degrees by means of
ladders and very gradually worked up until the
strain of the whole mast could be taken by the
blocks, this position being with the mast at an
angle of 40 degrees. Three ladders were
used, 20 ft., 30 ft., and 45 ft., the latter two
were now removed and each side stay manned-
by two members, slowly the weight was taken
and a good 45 degree angle obtained. This
was the most critical point, and consequently
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the greatest strain was exercised at this moment.
The wooden mast proved unequal to the task
and after buckling slightly at about 30 ft.
from its base the whole mast collapsed,
fortunately without any casualties.

From this moment the system employed
for raising the mast was abandoned, and after
the working committee had reviewed the
situation it was decided to adopt the falling
derrick principle. Mr. Hallam constructed a
model mast and derrick to scale, equal to an

8o-ft. mast with a 30-~ft. derrick, and
]' ; i |
i
& k3

w

working from this he demonstrated that with
a 2 lb. weight at the top of the model mast, a
pull of 6 Ibs. was registered on the spring
balance for the first pull, gradually diminishing
until the falling derrick balanced the mast
proper, after which the mast assumed an up-
right position quite easily. Material being
obtained, the second mast was constructed
and consisted of three 27 ft. sections of 3-in.,
2-in., and 1}-in. steam piping, with a falling
derrick 30 ft. long of 3- n. piping.

The stays were measured off to the exact
length on two sides and made secure to stakes
driven obliquely into the ground, the back
set of stays being made fast to the head of the
derrick. The blocks were then-fixed to the
derrick and a pull taken from a section of the
broken wooden mast, which had been previously
laid to rest in a 3 ft. trench, around which was
a steel rope strop.

Everything being in readiness, the mast
was raised comfortably by six of the members,
and lent itself readily to adjustment by means
of the bottle screws in each stay. The second
mast was constructed of eleven 8-ft. socketed
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steel sections, 3 ins. in diameter and raised in
precisely the same manner as the three-section
mast. On this mast, four sets of stays were
necessary owing to the number of sections
used and adjustment was much more difficult
than with one of fewer sections. A
six-wire  aerial was next constructed,
pending the authority of the P.M.G., and this
was erected on 6-ft. star spreaders. The two
end spreaders were made up of six }-in.
canes, 6 ft. long, three couples being lashed
together and these double lengths secured at
the centre, forminga
six-point star, 6 ft.
in diameter. The
four intermediate
spreaders were made
of three single }-in.
canes similarly ar-
ranged. The lead-in
was made on the
same lines, with 6 in.
three-ply discs, $-in.
thick as spreaders.
The peripheries of
these were divided
into six, at each point
of which a slot was
cut, 3 in. wide and
$ in. deep, the centre
section of three-ply
was turned out to a depth of } in,
thus forming a channel around which
binding wire could be secured after fixing the
six lead-in wires in the slots. The total
length of wire in the aerial is 660 ft. and in the
feeder 618 ft. of 7/22 enamelled with 1/18 core.
The total cost of the work above described was
approximately £4o.

The next item was the earth, and it was
decided to dig a trench 5 ft. deep by 3 ft.
wide between the masts, and as there is water
at this depth it was considered to be a better
system than counterpoise wires which had at
first been proposed. Four }-in. copper
conductors were laid in the trench and a con-
nection taken from the centre of each to the
transmitting room. The area covered by the
water at a depth of 5 ft. is roughly three to four
acres, so that this may be said to constitute the
earth. It is damp all the year round, thus en-
suring a constant earth resistance. The above
work was carried out by about 30 {to
40 members at week-ends, and is really
very creditable to so small a society (145
members).
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How to Get the Best from Your Set

HINTS ON THE MAINTENANCE OF RECEIVING APPARATUS
By PErcY W. HARRIS.
(Author of “ The Maintenance of Wireless Telegraph Apparatus.”)

V. THe HicH TENSION BATTERY AND ITS

MAINTENANCE.
HILE many amateurs and begin-

‘;\/ ners cxercise considerable care in

regard to their accumulators, the
high-tension battery is often carelessly chosen.
In this, as in practically everything else in
wireless, you get just what you pay for. And
seeing that faults in the high tension supply
are not readily recognised, trouble arising from
this source is often neglected.

The first consideration in choosing a high
tension battery is, what voltage is needed for
the particular valve or valves in use 2 Whilst
most valves are sold for given voltages, much
depends upon the use to which the valve is
put, and the circuit in which it is used. The
popular hard “ R ” valve will work quite well
as a detector with forty to fifty volts on the
plate, but sixty to eighty may often give better
results. When used as a high frequency
amplifier with transformer or reactance capacity
coupling, the same voltage can be used, but
with resistance-capacity coupling a hundred
volts will not be found too high. When valves
are advertised for certain voltages, no account
is taken of the drop in voltage in resistance-
capacity couplings, and if such couplings are
used the voltage must be increased thirty to
fifty per cent. to obtain the best results. The
QX valve, which works well as a detector with
25 to 30 volts on the plate, needs 60 to 80 if
used 1n reactance-capacity or transformer
coupled amplifying circuits, and 100 with
resistance coupling.

High tension batteries are sold in several
forms. Very popular and useful are the 15-volt
units now made by several firms. It is very
convenient to make a wooden box to hold four
units side by side, and to place the batteries
with their unlike poles together, so that short
wires can be soldered on to the lugs to make
the necessary series connections. Connection
should be permanently made to one end of
the series, the other connection from the set
being a flexible lead, terminating in a spring
clip which can be clipped on the end of the
first, second, third or fourth unit.

Some makers sell high tension units with
tappings for every three volts, and plug con-

nections for the desired points. These are
also useful but are naturally more expen-
sive. Very close adjustment of the plate
voltage is not often required, variation of the
filament brilliancy being all that is sufficient
for fine adjustment in most cases. Personally,
I have given up the * wander plug ” type in
favour of the 15-volt units, as the former do
not seem to me to be worth the additional cost.

The individual cells in a high tension battery
should not be too small, as although very little
current is taken from them the utmost steadi-
ness is required and this cannot be obtained
with very small cells. Further, the larger cells
last much longer and the cost of high tension
batteries per annum (the only true way of com-
paring values), is always lower if good cells
of fair size are purchased in the first place.

If a high tension battery is bad, failing or
worn out, it gives evidence of its state by noises
which are frequently taken to be atmospherics.
To test whether the noises are due to atmos-
pherics or to faults in the receiver itself, dis-
connect the aerial and see if they still continue.
If they cease, they are invariably due to causes
outside the receiver. If they continue, they
may be due to bad connections, bad valves,
faulty grid leak or coupling resistances, faulty
low tension battery, faulty low or high fre-
quency transformers, or more likely than any
of these, to one or more faulty cells in the H.T.
battery.

To remedy the trouble, if 15-volt units are
used, cut out each unit individually. More
often than not the fault will be in one unit only,
and this should be discarded and a new unit
put in place. With “ wander-plug ” batteries
take a short length of wire and quickly tap
each successive pair of contacts, being careful
not to short them for more than a moment at
a time. Usually the noises will cease when
one pair of plug sockets is shorted. The bad
cells thus found can be permanently shorted
in any convenient way, such as by two spare
plugs connected by a length of wire.

High tension accumulators made up of tiny
secondary cells are obtainable. They are
much more expensive than the dry cell type,
and, of course, must be periodically charged.
High tension wet batteries of the “ leclanche ”
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type are also on the market. The results
obtainable with both are good, and the reader
can judge for himself whether in his particular
case the advantages outweigh the disadvantages.
The first cost is high, but in the long run they
are both probably cheaper than the dry cell
type, although rather messy.

A fixed condenser connected across the high
tension terminals of a receiver is always an
improvement. The value should never be
less than o-01 mfd. and is better much larger.
This condenser serves the double purpose of
preventing high frequency current passing
through the battery (this always does harm)
and smoothing out slight irregularities in
voltage.

It is usually better to use separate H.T.
batteries for note magnifiers. A common
H.T. battery for several valves is a fruitful
source of interaction and howling.

Finally, buy your H.T. batteries from a
maker of repute and from a dealer whom
you know to keep his stocks fresh.

Notes

Clifden Receiving Station Destroyed.

Marconi’s Station at Clifden, West Galway, which
had been held by Irish rebels for a few days, was
put out of action on July 25th. The Receiving
house was soaked in petrol and burned. We
understand its work has now been transferred to
Ongar, Essex.

New “Berne List.

Le Bureau International de L’Union Tele-
graphique, Berne, is publishing a new list of stations
arranged alphabetically. Persons desiring to ob-
tain the list, including supplements covering 1922
and 1923, should send to the Bureau International
six Swiss francs.

Memorial Service to Cardiff Student.

A memorial service was held at St. John’s Church,
Canton, on July 16th, for the late Mr. Eric Preen,
a student of the Cardiff Wireless College. Mr.
Preen was drowned on his first sea voyage.

New Companies.

* “We note that the Ashley Wireless Telephone
Company of Liverpool, and the Wrent M ores
Amalgamated Engineering and Construction Com-
pany have just been formed. The Ashley Company
has a capital of £50,000 in £1 shares, and the Wrent
Mores Company’s capital is £12,500. The objects
of these two new concerns are both on wireless
lines, the former dealing in telephone apparatus,
the latter carrying on business as electrical and
wireless engineers.
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Broadcasting Licences.

The Postmaster-General said in the House of
Commons on July 27th :—

“ No licences have yet been issued to establish
broadcasting stations, but I understand that the
principal manufacturers of wireless apparatus in
Great Britain will combine to form a company or
companies to provide broadcasting services. Any
bona-fide manufacturer in this country will be ad-
mitted to membership of any company so formed,
and the companies will make themselves responsible
for raising the necessary capital and maintaining
efficient services. It is proposed that the receiving
apparatus which may be used under the licence
shall be limited to types submitted by members of
the broadcasting companies, and that it should
conform to certain technical standards.

“I have been informed that the broadcasting
companies, when formed, will probably desire to
impose on their members the condition that British-
made apparatus only shall be sold by them, and I
have intimated that I will assent to this condition
for a period of two years. It will rest with member-
ship of the companies to determine to what extent
this condition shall apply to the component parts
of the apparatus.

*“ The functions of the Post Office will be limited
to approving types of apparatus submitted by
members of the company, and inspection of in-
dividual sets will not be necessary. Provision will
be made under which amateurs who construct their
own receiving sets, and licensees who have already
purchased imported receiving sets, will be allowed
to use them.

‘“ The revenue required for providing the services
will be derived partly from a contribution by the
manufacturers to the company on each set sold by
them, and partly by a proportion of the annual
licence fee, which I shall propose to the House
shall be paid to the companies financing the services.
The cost of erecting the stations and providing these
services is likely to be considerable, and I have
received no intimation from any firm that they are
willing to undertake it without guarantee or pay-
ment.”

Mersey Dock Music Discontinued.

The Postmaster-General has forbidden the
sending of musical items from the Mersey Docks
and Harbour Board’s telephone station at the
Dock Office. The musical items which have hitherto
been given at about 9 o’clock each evening have
therefore been discontinued.

Reservation of Wavelengths. 0

Mr. Pike Pease said in the House of Commons
that steps had been taken to reserve for the Empire
the right to use certain wavelengths necessary for
long distance transmission.

First Sermon by Wireless.

Dr. J. Boon, President of the Peckham Christian
Union preached a sermon to his congregation on
Sunday, July 30th, by means of wireless telephony
from the station of Mr. W, W. Burnham at
Blackheath.

French Agricultural Service.

For the benefit of agriculturists the Ministerial
Council has decided that the Eiffel Tower shall
transmit weather reports three times a day. Re-
ceiving sets are to be erected by the Mayors of every
locality in order to pass on to farmers the informa-
tion which may be of use to them.
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Correspondence

To the Editor of THE WIRELESs WORLD
AND Rapio REVIEW.

Sir,—I read with interest this morning the article
on Major Armstrong’s new super-regenerative
receiver. 1 have not had the opportunity of
testing the circuit myself yet, owing to lack of the
necessary components, but I have a friend in
Newark, N.J., to whoin I am indebted for the
following information re this receiver and thought
that it might be of sufficient interest for you to
publish for your readers.

The valves used should be capable of taking a
plate potential of at least 90 volts and the higher
this can be raised, the greater the volume of sound
produced in the telephones.
is suitable, but doubtless the M.O.
produce similar valves.

If an entirely new receiver is desired to be built
up then the arrangement shown in the figure is
perhaps the most convenient

C, and C, = 0-001 mfd. (or more).

The coils L, and L, may be plug-in type of the
Burndept short wave series and are varied according
to the wavelength to be tuned to.

L, and L; may be Burndept coils Nos. 1000 (L,)
and 750 (L;), and of course, do not vary with
wavelength changes occasioned by L;, L, and L,
(a variometer).

An outdoor aerial may, of course, be used instead
of the loop, but if both are used together then
interference from other stations on a slightly
different, wavelength may be entirely eliminated.

The outside aerial is loosely coupled to L, by a
coil about the same size as L;, and has a variable
condenser of 0-001 mid. in series for tuning. The
coupling may vary with somewhat different sized
aerials.

The desired signal is then tuned in on the loop
and the outside aerial is tuned to resonance with
the interfering signal and then the coupling between
the aerial coil and L, is gradually increased until
the jamming signal is halanced out.

Valve Co.
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The sensitivity of this receiver being so great,
loop antenna reception is possible and atmospherics
can almost wholly be eliminated.

Joun C. STOTT.

To the Editor of THE WIRELEsSsS WORLD
AND Rapro REvVIEw.

SIR,—On June 20th, at 8 p.m., while I was
listening-in on 750 metres, I heard telephony In
English by 5 BO working to 5 CH. (an you or any
of your readers tell me who these are ? Speech was
excellent even under very trying conditions, viz.,
jamming by spark' stations, condenser-turning
fiends (I heartily endorse the recent letters by
M. J. G., Mr. Banks and Mr. Whiteside and others
on this subject), and the hash from Leafields arc.
The latter is especially bad here, as, of course, 1
am situated less than 20 miles from Leafield, but
it is particularly annoying in all parts of the
country and it is quite unnecessary for me to
describe what unfortunately is heard from this
station which is ¢ the latest production of an
up-to-date country.” Might I suggest that a
petition be sent to the P.M.G. (say through the
Wireless Society of London), asking that trans-
mitting be done by valves instead of the present
arc. [t is, of course, appreciated that harmonics
would still exist but it is what is rightly described
as the ‘“ hash ”’ of the arc that is so particularly
troublesome.

T have just been listening to 2 LO sending out
a most excellent programme by members of Dalys
and the Lyric theatres, to St. Dunstan’s, which was
punctuated by the hash, and if this is allowed to
continue when broadcasting becomes general, [
would advise amateurs around this part of the
country to keep their money in their pockets.

(. CourTENAY PrICE (2 OP).

To the Editor of THE WIRELESS WORLD
AND Rapro ReviEw.

Sir,—A conference of Midland Wireless Clubs is
being promoted by this Club, with a view to dis-
cussing the interchange of lectures, and other
matters of mutual interest.

[Welelo]

H

Al
Ce

a~2v e

8

5

-y

;

Diagram of the Armstrong Super-regenerative Circuit referred to above.
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It is proposed that the conference shall be held
in Birmingham, as early as possible in September,
and all Midland clubs are invited to send delegates.
I shall therefore be very glad if secretaries of such
organisations will communicate with me at the
earliest possible date.

FrRANK S. Apawms,
Hon. Secretary.
Birmingham Experimental Wireless Club.

To the Editor of THE WIRELESS WORLD
AND Rapio REview.

S1r,—With the advent of wireless broadcasting
there is, without doubt, a very great number of the
public, both young and old, who desire to become
more conversant with this branch of science. Also
there will be a vast number of *“ home *’ installations
set up; some will be of a very simple character,
whilst others will be of more or less elaborate con-
struction, according to the abilities of the person
launching out to fathom the swether. There will, of
course be many difficulties to be overcome before
any kind of apparatus of home construction is
completed. For the person who does not desire
to know anything more of wireless than the manipu-
lation of a ‘ fool-proof” receiving instrument,
much cannot be said, but for the genuine experi-
mentists, who wish to discover or know the ‘‘ why
and the wherefore,” there is something to be said,
i.e., there is help awaiting them, if they will only
avail themselves of the opportunities which are
open for them.

This help may be found in any of the Amateur
Wireless Societies or Associations of which many
now exist, and those which have been in existence
for any length of time have been affiliated to the
Wireless Society of London. Of course, no one
is under any obligation, at present, to join such an
Association, if they are going in for the reception
of ““ Broadcasting” Just one further point, and
ono that cannot be too strongly emphasised : It
is certainly most advisable for any person who
anticipates using valve circuits or apparatus to
become acquainted both theoretically and practi-
cally with themn before endeavouring to search
the =mther, for if one has not attained even the
most elementary knowledge of the functions of
the oscillation valve, then there is a likelihood
of causing disturbances in the @ther that neither
themselves or others will get much enjoyment for
their labours. The writer will be very pleased
indeed to answer any enquiries respecting the
Association to which he is the Hon. Secretary.

Horace W. CoTTON,
Hon. Secretary.
The West London Wireless and
Experimental Association.
19, Bushey Road,
Harlington, Middlesex.
21st July, 1922,

To the Editor of THE WiIrELESS WORLD
AND Rapio ReviEw.

Sir,—There must be a number of amateurs
having receiving apparatus of their own con-
struction who, not being able to get an opportunity
of comparing their results with those of others
more experienced by actual listening-in on other
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sets, would welcome some reports through your
columns on results obtained by other people.

Low power telephony is a subject in which we
are all interested and it would be a great help to
many to know at what distance it should be possible
to receive the telephonic transmissions of amateurs
using 10 watts or less, on a single valve.

Perhaps some of these gentlemen who hold
transmission licences and who give us much pleasure
by their excellent music, would kindly publish
the distances they regularly work when using one,
two, three or more valves.

RoserT G. ErLs.

Calendar of Current Events

Sunday, August 6th.

Transmission of Telephony from 8 to 9 p.m. on

1,070 metres by PCGG, The Hague, Holland.
Monday, August 7th,

SoUuTHEND AND DisTricT WIreELESS CLUB.
Garden Féte and Public Demonstration in the
Rectory at Leigh-on-Sea.

Wednesday, August 9th.

Transmission of Telephony at 8 p.m. on 400

metres by 2 MT, Writtle, near Chelmsford.
Thursday, August 10th.

Transmission of Telephony from 8 to 9 p.m. on

1,085 metres by PCGG, The Hague, Holland.

ILERLEY AND DisTrRiCT WIRELESS SOCIETY.

7 p.m. Regent Café. Meeting.

STOCKTON AND DISTRICT AMATEUR WIRELESS
SociETY.

Monthly Meeting.

West LoNpoN WIRELESS AND EXPERIMENTAL

ASSOCIATION.
No meeting. (Closed until August 31st.)
ILForD AND DisTtricT RaDIO SOCIETY.

At St. Mary’s Hill, High Road, Ilford. Lecture
on ‘ Reaction,”” by Mr. J. F. Payne.

Friday, August 11th.

SourH SuIELps Y.M.C.A. AMATEUR WIRELESS

SocIETY.

8 p.n., at Y.M.C.A. Buildings, Fowler Street,
South Shields. Meeting.

Sunday, August 13th.

Transmission of Telephony in afternoon and
from 8 to 9 p.m. on 1,085 metres by PCGG,
The Hague, Holland.

Tuesday, August 15th.
Transmission of Telephony at 8 p.m. on 400
metres by 2 MT, Writtle, near Chelmsford.
WIRELESS SOCIETY OF EAST [)ORSETSHIRE.

At Branksome Liberal Club, Salisbury Road,

Upper Parkstone. General Meeting and En-

rolment of Members.

Wednesday, August 16th.
York WIRELESS SOCIETY.

8 p.m., at Grand Picture House Café, Clarence

Street, York. Preliminary Meeting.
Thursday, August 17th.

Transmission of Telephony from 7 to 8 p.m. on

1,070 metres by PCGG, The Hague, Holland.
Transmissions from 2 LO.

We understand that 2 LO may transmit on
August 7th from 5 to 5.30, 6 to 6.30, on August
9th and 10th 5 to 5.30, 6 to 6.30, 7 to 7.30.




AUGUST 5,\ 1922

THE WIRELESS WORLD AND RADIO REVIEW

597

Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Societies.

Such reports should be submitted without covering letter in the exact form in which they

are to appear and as concise as possible, the Editor regerving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies.
the Wireless Society of London.

Asterisk denotes affiliation with

Newcastle and District Amateur Wireless
Association.*

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

On Monday, July 10th, an Ordinary Meeting was
held. After the committee had finished business
in private an address was given by Mr. Mason
on his experiences and difficulties during the de-
velopment of his present receiver (a four-valve
circuit, using two high frequency, tuned trans-
former method of coupling). Several of his remarks
were severely criticised by members present.
The criticism, however, as usual, proved of benefit
and interest. Mr. Dixon rose and dealt at length
with the various methods of connecting the in-
dividual windings of the transformers, and with the
inter-relationship of the windings of the transformers
following in the circuit. The remarks passed by
critics were very Instructive as to the effect of the
reduction in transmitting wavelengths down to
180 to 450 metres. 1t appeared that the tuned
transformer method lad been giving much dis-
appointment (so far) on the shorter waves. Trans-
missions from Marconi House (2 LO), Writtle
(2 MT), and various amateurs had all been received
80 weak as to be useless (that is, when anything
had been received at all).

The 1ajority of members seemed to be turning
to the variometer type of regenerative circuits.
Experiences with the Reinhartz tuner showed
many desirable features, including very sharp tuning
with complete absence of undesirable capacity
effects from the body and hands.

After the minutes of the last general meeting
had been read and passed, the Chairman called on
Mr. Colin Bain to deliver his lecture upon the
relationship between wavelength and frequency.
Mr. Bain dealt with the subject in a most interesting
and lucid manner, chiefly in order to assist those
members who have but recently joined the ranks of
wireless experimenters.

Mr. Dixon, the Chairman, then lectured on the
various oscillations produced in ** Spark >’ trans-
mission, giving a very detailed account of the pro-
duction of wave trains, dealing first with the in-
duction coil, the the spark gap, and finally with the
oscillations between the aerial and earth.” He then
explained the systems used by some of the targe
commercial spark transmitting stations, and the
wave effects produced from each, illustrating each
section of his lecture with very clear diagrams.

A discussion followed upon the peculiar action
of a tapped high frequency transformer, which
gave three high efficiency ‘‘ peaks’ at different
wavelengths for the first tapping. Further experi-
ments are being carried out with this transformer,
the results of which, when completed, will be
explained to the members.

An

A meeting was held on Monday, July 17th, at
Headquarters, Wireless School, Eldon Square.

Birmingham Experimental Wireless Club.*

Hon. Secretary, Mr. Frank 8. Adams, 110, Ivor
Road, Sparkhill, Birmingham.

At a meeting held at Digbeth Institute on Friday,
July 14th, Mr. L. J. Dore lectured on * Condensers
in Radio-Circuits.” The President (Mr. A. L.
Lancaster) took the chair.

Mr. Dore commenced with the electroscope as
a means of detecting static charges, and gave a
description of the action of a condenser. He then
described a large number of different methods of
constructing condensers, which could easily be
used by amateurs. Many of the ideas described
were extremely ingenious, particular reference
being made to methods of obtaining fine adjustment,

Some particulars were then given of the uses to
which condensers could be put in valve circuits,
and the functions which they performed when
inserted in various positions. A discussion followed,
in the course of which regenerative and retroactive
circuits_were drawn on the blackboard, and their
relative advantages discussed.

Mr. Dore, who is a vice-president of the Club, was
unanimously accorded & vote of thanks.

A new financial year commenced on August Ist.
Intending members are advised to communicate
with the Hon. Secretary.

The West London Wireless and Experimental
Association.*

Hon. Secretary, Horace W. Cotton, 19, Bushey
Road, Harlington, Middlesex.

A meeting was held on Thursday, July 20th.
Morse practice was given by Mr. R. T. Wright and
several members availed themselves of the
opportunity to brighten up their reading.

Owing to the large number of new members now
joining the Association, Mr. J. F. Bruce com-
menced a series of elementary instructional chats,
which dealt with inductances in various forms and
methods of construction. In turn he minutely
explained the making of formers, the winding,
various methods of tapping, finishing and mounting
of coils, and gave some data for a very efficient
loose coupler, which from personal use and ex-
perience he has found most effective and efficient.
Mr. Bruce was shown how his chatty lecture was
appreciated by the round of applause which burst
forth when the President asked the assembly to
express their hearty thanks. The next *“ chat” of
this series will be ‘‘ Single Valve Panels” and
“ Reactance Inductance.” Owing to so many
members taking their annual vacation just now
the committee desire all members and prospective
members to note that the next meeting will not be
held until Thursday, August 3lst next, at the
Club Rooms, Belmont Road Schools, Chiswick,




598

W.4. The Secretary will be pleased to reply to all
enquiries from intending members, respecting objects
and subscriptions to the Association.

North Middlesex Wireless Club.*

Hon. Secretary, Mr. E. M. Savage, ' Nithsdale,”
Eversley Park Road, N.21.

The 93rd meeting of the Club was held at
Shaftesbury Hall, Bowes Park, on July 12th. As
previously announced, a special instruction class for
beginners was held from 7.30 p.m. to 8.30 p.m.,
when the chair was taken by Mr. A. G. Arthur, the
President of the Club.

Owing to pressure of business, the Hon. Secretary
was unable to be present, and in consequence many
duties, such as interviewing prospective members,
which usually fall to the Secretary, devolved on
Mr. Holton. Having received from a correspondent,
Mr. Vincent, in India, a very interesting booklet,
containing the vesults of his researches on
atmospheries, Mr. Holton read these out to the
audience. A very interesting discussion then
resulted on the origin of these atmospheric dis-
turbances. Mr. Holton explained the nature of
lightning, as far as is understood, and showed how
a lightning arrester works. Mr. Wordham also
contributed to the discussion, and explained how
he had endeavoured, with considerable success, to
screen his aerial from interference from high tension
overhead wires.

During the evening four new members were
declared elected. .

Particulars of the club may be had on application
to the Hon. Secretary.

Wakefield and District Wireless Society.*

Hon. Secretary, Mr. Ed. Swale, 11, Thornes
Road, Wakefield.

A meeting of the above was held at 8 p.m. on
July 21st, at the Y.M.C.A., Grove Road. Mr. H. A.
T. Burbury (President) was in the chair. About
40 members were present.

The minutes were read, after which Mr. Burbury,
jnr., ably dealt with * The Formation of a Valve
Receiver,” in a clear and concise manner, with
blackboard illustrations.

Questions were then put and answered, on
different difficultics that had attended members’
sets, the answers to queries being both interesting
and edifying.

A hearty vote of thanks was expressed to Messrs.
Burbury for their joint kindness in making the
meeting such a success.

The Hon. Secretary will be happy to receive
names of prospective members.

South Shields Y.M.C.A. Amateur Wireless
Society.

Hon. Secretary, Mr. J. Teasdale. 38, Readhead
Avenue, Westoe, South Shields.

The above Club has now been formed, and a
single-valve receiver has been installed.

Intending members should communicate with the
Secretary or attend any of the meetings, which are
held every Friday, at 8 p.m. in the Y.M.C.A.
Buildings, Fowler Street, South Shields.

Port Talbot Wireless Club.

Mr. T. E. Nicholas, 22, Beverley Street, Port
Talbot, Glamorganshire, would be glad to receive
communications from those in his district who are
desirous that a society or club shall be formed.
Amateurs particularly are requested to write
direct to Mr. Nicholas.
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The Dewsbury and District Wireless Society.

Hon. Secretary, Mr. A. Horsfall, Willow Grove,
Lee Street, Ravensthorpe, Dewsbury.

On July 13th a General Meeting was held in the
society’s rooms in South Street, Dewsbury, at
7.30 p.m., the President, Mr. 8. 8. Davies, presiding
over a good attendance of members.

The chief items under discussion were the new
rules and suggestions for Morse classes ; the first
item was speedily dealt with, and the arrangements
for Morse classes are that a class be formed and
meet on Thursdays at 7.30 p.m. to receive instrue
tion and buzzer practice. Mr. C. J. Johnson (a
member of the committee) will instruct, and it
is hoped that a good number will take advantage of
these classes.

At the close of the business a lecture was given
by the President, his subject being ‘* How to Make
a Single Valve Receiver.”

The lecturer first enumerated and explained all
the necessary gear, and by diagrams and practical
demonstration made it quite clear how a single
valve receiver could be made and work efficiently
at a moderate cost.

The lecture was most interesting and profitable
to those members who are constructing their own
sets. At the termination of the lecture an interest-
ing discussion followed, after which the usual vote
of thanks was accorded the lecturer, which was
suitably acknowledged.

The Malta Radio Society.

Hon. Secretarv, Mr. Paolo Bonnici, Workers’
Union Headquarters, Santa Lucia, Valetta,
Malta. '

A wireless society has been formed under the
above name. The committee consists of :—
President, Senator Zammit-Hammet ; Viee-Presi-
dent, Mr. 1. Tonna-Barthet, I'.R.Met.Soc.,
M.B.S.E.; Hon. Secretary, Mr. P. Bonnici; Hon.
Treasurer, Mr. E. Xerri; General Member, Mr. R.
.Galea, M.B.8.E., Stud.I.E.E.

The present number of members is 22, but this
figure is steadily increasing.

Paddington Wireless and Scientific Society.

Hon. Secretary, Mr. L. Bland Flagg, 61, Burling-
ton Road, Bayswater.

The above Society held their first field day on
Sunday, July 16th, at Stanmore. Herts, and, taking
into account the inclement weather, a very enjoyable
day was spent. L

During the day the members were able to hear
through the medium of a nine-valve H.¥. amplifier,
to which was connected another amplifier (three-
valve L.F.) and a loud speaker, some excellent
signals and music, which were thoroughly enjoyed
by a large and appreciative audience.

The Committee tender their thanks to the follow-
ing gentlemen for the loan of apparatus: Dr.
Eccles, F.R.S., of Finsbury College, who kindly
lent the nine-valve amplifier, and Mr. L. McMichall,
M.Inst.R.E., of Kilburn, for the loan of the L.F.
amplifier.

To Capt. Palmer, of the Stanmore Brewery.
Stanmore, the members are very grateful for the
use of the park known as ‘“ The Grove,” Stanmore,
where the apparatus was installed, and which was
protected from the elements by a spacious pavilion.

A further field day is being arranged for August
20th, of which an announcement will appear
in Calendar of Current Events.

S,
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The Leicestershire Radio and Scientific
Society.

Hon. Secretary, Mr. J. R. Crawley, 269, Mere
Road, Leicester.

The monthly meeting of the above Society was
held on Monday, July 17th, at Headquarters,
Vaughan College. The President, Mr. C. T.
Atkinson, was in the chair. The usual business
was transacted, together with certain special
matters of great interest to all. Two new members
were elected. The President then called upon
Mr. J. W. Pallett to read his paper on *‘ Continuous
Wave Transmitters.” With the aid of diagrams,
Mr. Pallett showed a number of circuits as used
in practical C.W. work and concluded with a selec-
tion of slides kindly lent by the Marconi Co.,
depicting various types of actual gear, including
the well-known 2LO.

The paper was given in the characteristic style
of its author and at the conclusion a hearty vote
of thanks was given to Mr. Pallett, propcsed by
the President, and seconded by Mr. H. K. Dyson.

All communications should be addressed to the
Hon. Secretary.

The Hornsey and District Wireless and Model
Engineering Society.

Hon. Secretary, Mr. H. Davey, 134, Tnderwick
Road, Hornsey, N.8.

A meeting of the above Society was held on
July 18th, 1922, at 29, Felix Avenue, Weston Park,
Crouch End.

The first demonstration of the club set was
given. A good selection of Morse messages were
heard and taken down by advanced members,
also all members enjoyed the musie, etc., from
2MT and 2FQ. The set is of the progressive
type, mounted so as to be convenient for fixing to
wall or to stand on a table. The set at present
consists of a rectifying panel and single note
magnifier, with positions for adding high and low
frequency amplifiers. All connections are made
in such a fashion and with different coloured
insulated wire, that the circuits can be easily
traced.

Meetings of this Society are held on Tuesdays
and Fridays, at 7.30 p.m. New members are
cordially invited. A series of lectures for beginners
has just been started.

Hackney and District Radio Society.

Hon. Secretary, Mr. E. R. Walker, 48, Dagmar

Road, South Hackney, E.9.
. A meeting of the above Society took place at
111, Chatsworth Road, Clapton, at 8 p.m. on
July 20th. A large number of members were
present. Nine new members were enrolled during
the evening. Mr. D. R. Ison opened the meeting
with Morse instruction. He then proceeded to
lecture on the ‘ Three Electrode Valve” and
showed how the filament, on becoming incandescent,
discharged electrons, and how these were controlled
by the grid. The subject was capably handled
and made clear even to the beginner.

Numerous questions were asked and an animated
discussion followed, showing how keenly enthusi-
astic were the members. Later on a lengthy
discussion on accumulators took place.

On July 27th, Mr. Valins gave a demonstration
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and lecture on H.F. currents, Tesla coils, and
Wimshurst machines.

Those desirous of joining should write to the
Hon. Secretary or apply personally at 111, Chats-
worth Road, Clapton, Thursdays only.

York Wireless Club.

In connection with the formation of a Society
in the York district a meeting has been arranged
for August 16th, at 8 p.m., at the Grand Picture
House Café, Clarence Street, York, to discuss the
organisation.

Mr. White, Grand Buildings, Clarence Street,
York, will be glad to give any information to
interested persons, and to receive any suggestions
which may be offered.

The Lowestoft and District Wireless Society.

Hon. Secretary, Mr. L. W. Burcham, *‘ Gouzea-
court,” Chestnut Avenue, Oulton Broad.

The above Society has not been by any means
inactive. The lectures that have been given
include ** Earth Currents and their Detection,” the
lecturer dealing with his work in France in a very
interesting and at times amusing way. Another
lecture dealing with the work in France was
“Sound Ranging.” This lecture, although not
dealing with wireless, nevertheless proved very
interesting and showed how British science played
a great part in winning the war. Another inter-
esting evening was also spent on a discussion on
short wave reception and the efficiency of the
Reinartz tuner.

It is with much regret that the Committee have
to announce that the proposed exhibition for
August 3rd and 4th has had to be postponed
indefinitely owing to the unsettled conditions
prevailing in the manufacturing wireless line.

The membership of the Society has increased
considerably in the last month or so but there
is still roomn for more.

Fulham and Putney Radio Society.

Hon. Secretary, Mr. J. W. Dewhurst, 52, North
End Road, West Kensington, W.14.

The above Society has been recently formed
and held a meeting at their temporary headquarters
on Wednesday, July 19th. Considerable business
was done regarding starting the Society on a
proper basis, the officers were elected, the subscrip-
tion fixed, and the meetings arranged for every
Thursday evening at 7.30 p.m. Also it has been
proposed to start a technical library and workshop
for the use of the members. There is an aerial
fitted to the Society’s headquarters and the
founder, Mr. Houston, has promised a valve panel
and other apparatus. The standard will not be
too high for the beginner and yet a good selection
of experienced amateurs have joined as members
and the Committee will cater for both. An
elaborate programme is being prepared for the
coming season and prospective members of both
sex are invited to write to the Hon. Secretary
for particulars.

The Wireless Society of East Dorsetshire.

Hon. Secretary, Mr. E. T. Chapman, LR.E.,
* Abbotsford,” Serpentine Road, Poole.

On Tuesday, August 15th, at Branksome Liberal
Club, Salisbury Road, Upper Parkstone, a General
Meeting is to be held, and new members will be
enrolled.

[

s
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Sheffield and District Wireless Society.*

Hon. Secretary, Mr. L. H. Crowther, A.M.LI\.E.,
156, Meadow Head, Norton Woodseats, Shef-
field.

In accordance with a pre-arranged programme,
on Sunday, July 16th, 20 members, including
two ladies, of the society journeyed to Castleton
for the purpose of carrying out experiments with
a portable apparatus in the famous Blue John
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candles. Then a weird descent was made to the
“Lords dining room,” a cavern 300 ft. below the
surface. A short single wire aerial was erected
across the cavern 10 ft. from the floor and connected
to a low power transmitting and three-valve low
frequency receiving set.

The technical committee were quickly engrossed
in the operation of getting into comraunication
with Mr. Jakeman at his house in Hope, three

A Birmingham Wireless Concert.
A novel feature of the Midland Musical Festival held recently at Bournville, Birmingham, was a wireless

exhibition and telephonic concert arranged for the entertainment of visitors.

The tnstruments were operated

by students of the Stirchley Continuation School, under the able supervision of Mr. A. E. Vick, the wircless

tnstructor of the School.

Special music was transmitted to the Festival by prominent Birmingham amateurs, Messrs. Baynton,

Whatfield, Rogers, Beresford and Scammell.

The Stirchley School is one of the few of its kind to hold a transmitting licence.

class 48 held on Friday evenings.
concert at the School.

mines of Derbyshire. Although the ascent of
Mam Tor Road and crossing to the entrance to the
mine was made in heavy rain and high wind,
everyone cheerfully accepted the adverse conditions,
no doubt thrilled by anticipation of the most inter-
esting experiments about to be carried out. Each
member willingly carried his share of the gear and
other necessary stores, and on arrival at the entrance
to the mine was provided with one or more lighted

The wireless

The students hope to arrange shortly a similar public exhibition and

miles away. Success was soon attained, and tele-
graphic messages freely exchanged.

Those who had the unique experience of listening
to messages to the accompaniment of the ceaseless
noise of unseen underground rivers will not soon
forget 1t.

The results obtained fully justify further and
early experiments in working mines which it is
hoped will be attempted at an early date.



.

AvuaGusT 3, 1922

Burnley Y.M.C.A. Wireless Society.

We are informed by Mr. Arthur L. Critchard,
General Secretary of the Y.M.C.A., 11, St. James’
Row, Burnley, that a society has been formed
with the above title.

Wireless Society of Hoylake,
and District.

Mr. T. C. Welding, 6, Marine Parade, Hoylake,
Cheshire, has intimated his willingness to convene
a meeting with a view to the formation of a society
in his district. He will be glad to hear from
anyone who is likely to become a member. Com-
munications should be sent direct to the address
given above.

Coventry Wireless Society.

Mr. H. H. Thompson (2LY and 2 VX), 44,
Northumberland Road, Coventry, is forming a
society, and would be glad to correspond with
amateurs in his district who would like to become
members. Those interested should write direct
to Mr. Thompson.

Hereford and District Radio and Scientific
Society.

Hon. Secretary, Mr. G. C. Davies, Y.M.C.A.,
Hereford.

An inaugural meeting was held at the Y.M.C.A.,
Hereford, on July 3lst, when the President, Mr.
J. C. Mackay, gave his opening address.

It is hoped that considerable interest will be
shown by the amateurs and other wireless people
in the district, who will be warmly welcomed at
any of the meetings. Particulars of the Society
may be obtained from the Hon. Secretary.

West Kirby
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The Anerley Wireless Society.

The fourth general meeting was held at the
Society’s headquarters, 179, Maple Road, Penge,
on Wednesday, July 5th.

The business of the meeting included the election
of officers, and Mr. Bailey and Mr. Ford were re-
elected Secretary and Treasurer respectively.

The Society will be glad to welcome new members,
who can obtain any information, etc., from Mr.
G. D. Ford, 63, King’s Hall Road, Beckenham.

Stockton and District Amateur
Society.

Hon. Secretary, Mr. W. F. Wood, 4, Birkley
Square, Norton-on-Tees.

This Society held its usual monthly meeting in
the concert hall of the Malleable Workmen’s
Institute, Stockton, on Thursday, July 13th.

The Secretary read the minutes of the previous
meeting and discussion arose as to the best methods
of using the time at disposal each evening, so as to
enable each section to receive the maximum benefit.
It was announced that the membership had gone
up by leaps and bounds, and a definite time-table
was decided upon, which would in a short time
cover all grades. Morse instruction will be given
each evening and at times that will suit any member.

The business meeting closed at nine o’clock, after
which the Secretary gave a short paper entitled
* The Transmission of Electrical Energy.”

The next monthly meeting will be held on
Thursday, August 10th, and the name of the
lecturer and his subject will be duly announced.

Wireless

The Wireless Telegraphy and Signalling Bill.

The following 1is the text of the Bill which amends the Wireless Telegraphy Act, 1904, and makes
Sfurther provision with respect to the regulation of Wireless Telegraphy and Visual and Sound Signalling.
BE it enacted by the King’s most Excellent Majesty, by and with the advice and consent of the Lords
Spiritual and Temporal, and Commons, in this present Parliament assembled, and by the authority of the

same, as follows :—

1.—The Wireless Telegraphy Act, 1904 (hereinafter referred to as the principal Act), shall become a
permanent Act, and any provision in any Act in force at the time of the passing of this Act which limits
the period for which the principal Act is to remain in force shall cease to have effect.

2.—(1) The Postmaster-General may, notwithstanding anything in the principal Aect, make regula-

tions—

(a) as to the terms, conditions, and restrictions on or subject to which licences or any class of licence
under the principal Act are to be granted, renewed, suspended, or withdrawn ; and

(b) requiring any operators or other persons engaged in the working of wireless telegraphy to be provided
with certificates, and making provision as to the manner and conditions of the issue and renewal
of any such certificate, including the examinations and tests to be undergone, and the form,
custody, production, cancellation, suspension, endorsement and surrender of any such certificate,
whether issued before or after the passing of this Act; and

(c¢) for preventing interference with the working of wireless telegraphy by the generation or use of
etheric waves for any purpose other than the transmission or reception of wireless messages ;

and

(d) for giving effect to, and securing compliance with, the provisions of any international convention
signed on behalf of His Majesty, and any regulations made thereunder, so far as the same relate

to wireless telegraphy ; and

(e) prescribing, subject to the consent of the Treasury, the fees to be paid in respect of the grant or

renewal of any licence or certificate.

(2) Regulations under this section may provide that any person acting in contravention of or failing

to comply with the regulations or any of them, or the terms, conditions and restrictions or any of them, on
or subject to which any such licence or certificate as aforesaid has been granted, shall be liable, on summary
eonviction, to imprisonment for a term not exceeding three months, or to a fine not exceeding fifty pounds,
and, in the case of a continuing offence, a further fine not exceeding five pounds for each day during which
the offence continues.

c2
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(3) Subsection (6) of section one of the principal Act is hereby repealed. .

3.—Subsection (1) of section two of the principal Act, which makes special provisions as to licences for
experimental purposes, shall cease to have effect, and licences for those purposes shall be subject to the
géneral provisions as to licences for wireless telegraphy contained in section one of the principal Act.

4.—(1) A person shall not—

(a) send or attempt to send by wireless telegraphy a message or communication of an indecent,
obscene, or offensive character; or

(b) send or attempt to send by wireless telegraphy a signal of distress of a false or misleading character,
or a false or misleading message as to a vessel in distress ; or

(c) improperly divulge the purport of any message sent or proposed to be sent by wireless telegraphy.

(2) If any person acts in contravention of this section he shall be liable on summary conviction to a

fine not exceeding ten pounds, or on conviction on indictment to imprisonment for a term not exceeding
twelve months.

5.—The penalty to which a person is liable on surnmary conviction for an offence under subsection (3)
of section one of the principal Act shall be imprisonment for a term not exceeding three months, or a fine not
exceeding fifty pounds, and, in the case of a continuing offence, a further fine not exceeding five pounds
for each day during which the offence continues.

6.—Any provisions of the principal Act or this Act which are applicable to ships, shall apply also to
aircraft, with the necessary modifications, and in particular with the following modifications :—

(1) For the reference to British ships in the territorial waters abutting on the coast of the British
Islands there shall be substituted a reference to British aircraft in or over the British Islands
and in or over the territorial waters abutting on the coast thereof ; and

(2) For the reference to British ships whilst on the high seas there shall be substituted a reference
to British aircraft outside the British Islands and the territorial waters abutting on the coast
thereof ; and

(3) For the reference to a foreign ship in territorial waters there shall be substituted a reference to a
foreign aircraft whilst in or over the British Islands or the territorial waters abutting on the coast
thereof ; and

(4) Subsection (5) of section one of the principal Act as amended by this Act shall not apply.

7.—(1) The provisions of the principal Act as amended by this Act shall apply to any visual or sound
signalling station used or intended to be used for the purpose of communication from the British Islands
with ghips at sea as they apply to wireless telegraphy stations. '

(2) For the purposes of this section * visual or sound signalling station ”* includes any permanent
or fixed apparatus for the purpose of visual or sound signalling, and the provisions of the principal Act
and this Act shall apply to the maintenance of any visual or sound signalling station in existence at the
time of the passing of this Act as they apply to the establishment of a visual or sound signalling station.

Provided that nothing in the principal Act or this Act shall apply to visual or sound signalling stations
or apparatus on ships or aricraft, or to any signal station established by Lloyd’s under the powers con-
ferred by the Lloyd’s Signalling Stations Act, 1888, or to signalling stations and lighthouses under the
control of the Board of Trade or of any General or Local Lighthouse Authority.

8.—If at any time in the opinion of a Secretary of State an emergency has arisen in which it is
expedient for the public service that His Majesty’s Government should have control over the transmission
and reception of messages by wireless telegraphy or visual or sound signalling, and notice to that effect
is published in the Gazette, it shall be lawful for the Postmaster-General during the continuance of the
emergency to make such rules as appear necessary with respect to the possession, sale, purchase, con-
struction, and use of apparatus for wireless telegraphy or visual or sound signalling, or component parts
of such apparatus, and to impose penalties and forfeitures in respect of any breach of the rules, and make
such further provision as appears necessary for the enforcement of the rules :

Provided that—

(@) rules under this section shall not provide for the imposition of a term of imprisonment exceeding
six months, or a fine exceeding one hundred pounds, or, in the case of a continuing offence, ten
pounds for each day during which the offence continues ; and

(b) any rules made under this section shall be laid as soon as may be before both Houses of Parliament.

9.—The principal Act as amended by this Act shall not extend to British ships or British aircraft
registered outside the British Islands, except that any such ships or aircraft shall, whilst in or over the
British Islands or the territorial waters abutting on the coast thereof, be subject to the provisions of the
principal Act as so amended with respect to foreign ships and aircraft in like circumstances.

Provided that if after the establishment of the Irish Free State the legislature thereof makes other
provision with respect to ships and aircraft registered in the Irish Free State and with respect to ships
and aircraft when in or over the Irish Free State, or the territorial waters abutting on the coast thereof,
the foregoing provisions of this section shall have effect as if the expression ** British Islands * did not
include the Irish Free State, and the principal Act as amended by this Act shall cease to apply to foreign
ships and aircraft when in or over the Irish Free State or the territorial waters abutting on the coast thereof.

10.—(1) This Act may be cited as the Wireless Telegraphy and Signalling Act, 1922, and shall be _
construed as one with the principal Act, and the principal Act and this Act may be cited together as the
Wireless Telegraphy and Signalling Acts, 1904 and 1922.

(2) Any reference in this Act to the principal Act or any provision thereof shall, unless the contrary
intention appears, be construed as a reference to that Act or provision as amended by this Act.
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Questions and Answers

NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice
and information on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :(—(1) Each question should be numbered and written on a separate sheet
on one side of the paper, and addressed ‘‘ Questions and Answers,” Editor, The Wireless World and Radio
Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication semt in to be accompanied by the ‘‘ Questions and Answers’’ coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals.  Querics will be answered under the initials
and town of the correspondent, or, if so desired, under a *‘ nom de plume.” (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents,readers are advised,

before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply
through the post is required every question sent in must be accompanied by a postal order for the amount of

ls., or 3s. 6d. for a maximum of four questions.
one time.

‘“ EARTH *’ (London) asks (1)} For the
capacities of condensers C.1, C.2 and C.3, and the
mazimum capacity of the A.T.C. in a certain set
described in the June issue. (2) Maximum and
minimum wavelength of the same set.

(1) Lnsufficient data is given for calculation,
but suitable values would bhe — A.T.C., 0-0005
mfd. ; C.1, 0-0002 mfd.: C.2, 0002 mfd.: and
.3, 0-0003 mfd. (2) Suitable for all wavelengths
up to say, 10,000 metres with appropriate coils,
but insensitive below 1,000 unless the A.T.C.
is used in series. g

‘““E.H.C.”” (Ardingly College) encloses a
diagram of set and asks (1) For windings of busket
coils of suitable. (2) Cupacities of C.1 and C.3.—
(3) Will a home-made telephone transformer be
efficient. (4) Would flash-lamp batteries do for
B.1 and B.2.

The set shown is of wvery poor type. The
crystal is wuseless in an L.F. circuit as shown.
The grid circuit of the valve is untuned, and the
reaction coil couples into the aerial circuit (sec
Fig. 5, page 124, April 22nd issue), but with an
aerial circuit loose coupling into the lower end of
the closed circuit inductance. (1) Basket coils
may be used, their size depending on the wavelength
required, which you do not state. (2) A closed
circuit condenser 0-0005 mfds., grid condenser,
0-0002 mfd., anode circuit condenser, 0-0005 mfd.
Series A.T.C. if used, 0-001 mfd. (3) Yes, if,
of sound design and carefully made. (4) Yes,
hut they must be switched off when not in use.

‘“ J.A.B.”” (Bayswater) encloses diagram of
set and asks (1) If the circuit sketched is suitable
for telephony. (2) If it would work with «
fraome aerial.  (3) Particulars of a suitable aerial.

(1y O.K. if a leak is supplied for the second
valve. (2) Yes, but it would not be very sensitive.
(3) Frame 4 ft. square, wound with 40 turns
of No. 18, spaced }’” and tapped at 3, 6 and 15
turns.

‘“RADIO 3 UC »’ (Nottingham) asks (1) If
values given for four condensers are switable, and
what should be the number of foils, with size,
in each case, using 0-002 mica. (2) The maximum
capacity of a certain variable condenser, and dimen-
stons and number of foils for a fived condenser of
the same capacity.

(1) and (2) We think it would be far more profit-
able to you to work these out for yourself, and
will therefore quote the formula.

(7) Four questions 18 the maximum which may be sent in at

1 Kan
500,000 4rd
K = specific inductive capacity of di-electric,
say 8 for mica and 1 for air.

C mfds. =

a = area in sq. cmns. of overlap of foils.
n = number of sheets of dielectric.

T = 3-14.

d = thickness of dielectric in cms.

We add calculations for your 0-001 mfd. condenser
as an example :—

0-001 = 1/1,000. Mica = 0-002” = 1/200 cms.
Assume an overlap of 3 sq. cms., which is a con-
venient figure, then formula gives :—

1 1 8§ X3 Xn
1,000 900,000 o1
12-4 x 300
48n L,116
l=gxi1zi"~ a8 — 2%
‘‘——— " (Southend-on-Sea) asks (1) For
a circuit for wuse with certain apparatus. (2)

Details of plates for condenser.

(1) See diagram page 465, IFig. 1, issue for
July 8th. Filament resistance 5 ohms., other
dimensions as usually given. (2) Assuming 1/8”
13 the distance between the neighbouring fixed
plates, 16 fixed and 15 moving will be sufficient.

‘“B.C.”" (Seven Kings) sends « sketch of a
circuit and asks if it will receive the London
broadcasting.

Except for the leads shown short circuiting
the telephones, which is probably a clerical error,
the circuit is correct and should give the desired
results. but a series A.T.C. of about 0-0002 mfds.
would be an improvement.

‘CE.W." (Hornsea) usks (1) If it is necessary
to have a reaction cotl with a certain tuner.  (2)
Particulars of how to connect the reaction coil.
(3) Diagram of a one-valve set for use with a tuner.

(1) A reaction coil is not necessary, but skilfully
used would considerably increase the range of the
set. Unskilfully used it might lead to serious re-
radiation.  (2) The coils might be 3”7 x5” of
No. 32, connected in the anode circuit and coupling
into the end of the secondary of the loose coupler
remote from the primary. (3) See Fig. 1, p. 465,
issue for July 8th, for a simplified theoretical
diagram of the circuit.
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**L.R.C.”" (Cheshire) encloses a diagram of
his set and asks (1) If a variable H.F. transformer
is more efficient than a plug-in. (2) Could he get
2MT telephony. (3) Is it safe to use a siz-volt
accumulator on “ Ora” wvalves. (4) Any suggested
improvements to his circuit to receive telephony.

(1) No, we prefer the plug-in type as a rule.
(2) For some reason, at present unknown, Cheshire
appears a bad district for 2M'T. Except for this,
you should get results. (3) Only with the use of
some series resistance. (4) Set is O.K. as it stands
except that a condenser is required across the
primary of the L.F. inter-valve transformer.

““ G.W.C.”’ (New Southgate) asks two questions
about engraving ebonite, and (3) For an inexpensive
book on the construciion of sets. (4) Times and
wavelength of FL Sunday telephony.

(1) and (2) This is generally done on engraving
machines, which are very expensive machine tools.
You might be able to devise a substitute by means
of a flexibly driven drill chuck guided by a suitable
pantograph. Filling is effected with a special
white wax, resembling in composition sealing wax.
(3) “Radio Experimenters’ Handbook,” by P. R.
Coursey (3s. 6d.); “ How to Make Commercial
Type Radio Apparatus,” by M. B. Sleeper, obtain-
able from Wireless Press.

‘“S.F.H.”” (Barnes) asks (1) What 1is the
highest wavelength that can be received by a crystal
set. (2) How many loose coupled tuners will be
reqiured from zero to this wavelength. (3) What
gauge of enamelled wire is needed from the primary
and secondary of the coils. (4) Could more than
one slider be used on the primary.

(1) Any wavelength could be received if suitable
transmitting sets were in use, but at present there
is no spark transmission over about 3,500 metres.
(2) Itis impossible to make a tuner to tune down to
zero wavelength. 100 metres is a common
minimum. We suggest the use of the coils you
mention wound with No. 22 and No. 26, and another
pair 6” X 4” wound with No. 22, and 57 x 3"’
wound with No. 26 for short wave work. (3)
Primaries with sliders, secondaries with 12 taps
each, the distance between the taps being approxi-
mately proportional to the number of turns of wire
in the circuit at each tap. (4) More than one is
unnecessary.

**F.H.” (Romford) asks (1) If H.F. plug-in
transformers must be mounted on ebonite. (2)
Whether 0-001 mfd. A.T.C. is better than 0-0015 for
general work.

(1) Ebonite is about the best material, but
presspahn, paxoline, micanite, bakelite and various
similar insulating materials may be used if desired.
(2) Somewhat preferable, but very little in it.

¢ C.W.”” (Wimbledon Park) asks for advice
in purchasing a receiving set on which he can hear
the English broadcasting stations, Eiffel Tower and
the Hague Concerts, also (1) Minimum length for
aerial. (2) Approximate cost of set. (3) If he
would save money by assembling the set himself.
(4) What apparatus to obtain.

(1) Aerial suggested would do quite well if of
sufficient height above the ground or buildings—
say not less than 20’. (2) If you wish to hear all
the English broadcasting stations satisfactorily
the price would probably come out at nearly £100,
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but very useful results, including PCGG and FL,
could be obtained with a set costing about £25.
(3) Yes, provided you have some aptitude for work
of this nature. (4) Many circuits are possible,
but we recommend that you look through the -
diagrams given in these columns and pick out a
three-valve or two-valve and crystal set with
dimensions for the parts quoted.

**J.G.N.”” (Tonbridge) asks (1) Why no
signals are received above 600 meires when the set
receives 2MT and 600 metre spark signals quite
well. (2) Approxzimate mazimum and minimum
wavelengths using two methods. (3) If the method
shown s a satisfactory way of adding a L.F. valve
to existing set. (4) If an “ Ora™ wvalve will work
tn conjunction with *“ R valves, having 45 volts
on the plate and using the *“ Ora as L.F.

(1) Set should be O.K. but there is little to be
heard above 600 metres until you get up to about
2,600 metres, except air stations, which you should
be able to get. (2) (a) About 1,500 metres.
(b) Approximately the same. PCGG should prob-
ably be received with series condenser and about
half the coil, but difficult to predict exactly. (3)
Yes, quite O.K. (4) Yes. '

‘“J.McV ”’ (Belfast) has a two-valve resistance
capacity coupled set with reaction and asks (1) I f
a four-valve L.F. amplifier is added could he receive
Dutch  Concerts. (2) How to make the set more
suitable for receiving short wavelengths. (3) If a
range of 300/30,000 metres is possible in view of
the coupling employed.

(1) Doubtful. We should prefer more H.F.,
but in any case do not think your prospects of
good results very great. (2) Suitable transformer
coupling for resistance capacity. (3) Yes.

*“A.8.” (Stockport) encloses diagram of his
single valve set and asks (1) If a two-valve L.F.
amplifier added to a panel would be the best three-
valve combination. (2) If so, how to add amplifier
with least disturbance of panel connections. (3)
How to make a L.F. transformer for same. (4) If
No. 32 8.8.C. wire would do for making the above.

(1) Possible, but it would be better to add one
valve as H.F. amplifier and one as L.F., diagram
becoming similar to Fig. 3, page 340, issue for
June 10th. (2) For your suggestion connect
filaments in parallel on the same supply, put
transformer in place of telephones, and bring anode
circuit of each valve back to the positive of the
H.T. battery. (3) Core }” X 4" of iron wires,
winding 1 oz. and 3 oz. of No. 44. (4) No.

*“P.P.”’ (Liverpool) asks (1) If the ends of
an inductance coil should be connected directly to the
first valve of a circuit. (2) What relation should the
inductance of the secondary bear to the inductance
of aerial circuit. (3) How is the value of the reaction
related to the number of turns in the primary or second-
ary coils.

(1) Coupling through a secondary inductance
is better as it gives better selectivity. (2) The
inductance of a secondary should be such as to
tune to any required wavelength with a parallel
condenser of capacity not greater than 0-0005 mfds.
(3) There is no fixed relation, the value depending
on constants of the valve, etc. For most circuits
a value somewhat smaller than that of the coil
with which it couples is desirable except on very
small wavelengths, when rather more is required
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GREAT REDUCTIONS [~
RD ACESSORIES | //

(&

VALVE BASES. Specially designed with
four convenient terminals. Moulded
from the best materials. Internal
connections completely enclosed.

Greatly Reduced Price .. 5/- each

VALVE SOCKETS. Eminently suitable
for constructing complete valve re-
ceivers, amplifiers, etc.  Moulded
from the best materials. Impossible
to insert the valve the wrong way.

Greatly Reduced Price .. 1/3 each

MULLARD PATENT RESISTANCES.
Absolutely ©silent’ and constant in
use. Grid A. Grid B.
Anode A. or Anode B.
Greatly Reduced Price .. 5/- each

B.A. CONDENSER. °0003 mfd., mica
insulated .. - .. 2/6 each

NEW DESIGN COMBINED CON-
DENSER AND GRID LEAK.
Grid B Resistance with "0003 mfd.
B.A. Condenser .. .. 7/6 each

RESISTANCE CLIPS ..  9d. per pair

MULLARD TELEPHONE HEADSETS
4000 ohm., immediate delivery
30/- each

All Mullard accessories are British Manu-
facture throughout. These big reductions
in price will cause a greatly increased
demand for Mullard accessories.

To ensure early delivery, send coupon to-day.

Mullard Radio Valve (o.Lfd.

Claybrook Road, Hemmersmith, W6.

Contractors to HM.Admiralty.
WarOfficeRgyal Air Force & PostOffice.

Telephone* Codes: | Telegrams:
Hammersmith 312 ABC{5Ed) Radiovaive Hammer Lond?

v 70T N
womnns— Reoo (MLLARD Vo)

Glasgow Depot : 13, Woodside Terrace. Newcastle Depot : 17. Sandhill.
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THE “BROWN” LOUD SPEAKERS
WITH NEW IMPROVED CURVED HORNS.

The requisites of a Loud Speaker are pure tone, clear articulation, and good
volume of sound. The “ BROWN " Loud Speaker possesses these qualities,
and they are enhanced by the new
improved curved horn.

THE AMATEUR does not always
need the full sized Loud Speaker (H.1)
as used in Lecture Halls, and a small
type (H.2) has been designed to meet
his more modest home requirements.
THE NEW HORN used with
both H.1 and H.2, is constructed on
the loganthmlc law of increasing
openings and is acoustically perfect.

H. 2 (Small) Height 12* PRICES
H.1 (Large) Low Resistance, 120 ochms ... .. £6 5 0
H.2 (Small) .. £3 0 0
The “ BROWN ' Standard Pattcrn (w1th uprlght funnel)

Low Resistance, 120 ohms ... £510 o0

(High Resistances for all patterns 2/6 to 5/- extra)
Catalogues post free on application.

MANUI:‘S,Z({‘I?U‘RERS' S. G. BROWN, LTD., Hox (Large) Helgnt 217
SHOWROOMS: 19 MORTIMER STREET LONDON, W.1 Telepbone: Museum 4950

Works : Victoria Road, North Acton, London, W.3 Sole .Agentfor the Argentine :
Telegrams: «Sidbrownix, London " Telephone: Chiswick 1469. Horacio D. Guerrero, Las Heras 2480, Buenos Aires

Brown's Wireless Apparatus can be purchased from all Wireless Suppliers.
EARLY DELIVERY of Telephones and Loud Speakers can now be given.

SPECIAL ANNOUNCEMENT!

Our name is so well known as MANUFACTURERS of

BRASS TERMINALS, STUDS,
SCREWS, NUTS, WASHERS

and in fact every description of TURNED AND PRESSED PARTS,

that we are constantly receiving enquiries for small quantities from
enthusiasts building up their own sets, and we therefore take this
opportunity of stating that we do NOT supply RETAIL. Our trade
is with MANUFACTURERS, SUPPLIERS AND USERS OF FAIR
QUANTITIES ONLY. We do NOT supply small lots to amateurs,

TRADE NOTE'!

Wherever possible in sending us your enquiries, kindly submit samples
to quote to, stating quantities required and thus ensure rock bottom
prices. The larger the quantity the keener the price !

SPEARS and COMPANY

i CAPSTAN REPETITION WORKS,

; PARK ROAD, HOCKLEY, BIRMINGHAM

Telephone : 3265 Central. Telegrams ; ¢¢ Firettes, Birmingham.”’
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‘¢ S.C."" (Beckenham) is constructing a three-
valve receiver, and asks (1) Dimensions of coils and
number of tappings for an aerial inductance tuning
Sfrom 200 to 3,000 metres (2) Dimensions of reaction
coil to rotate in the aerial primary. (3) Dimensions
of aerial inductance for tuning from 3,000 to 30,000
metres, and (4¢) A reaction coil, 3,000 fo 30,000

metres.

Size of the inductance depends upon the dimen-
sions and design of your aerial. If of the two-wire
type, and of the maximum dimensions laid down
by the P.M.G., you should use a coil 6’ in diameter,
with 5 of winding of No. 28 D.C.C. wire. The
winding should be tapped out on to a switch having
15 to 20 studs, the long wave tappings stepping oft
further distances along the coil than those for short
wave. Such a coil will not efficiently tune to such
low wavelengths as 200 metres, and you would be
well advised to construct a special inductance for
short wave reception. This may consist of 1” of
winding of No. 24 D.C.C. on a 4’’ former. (2) Former
34" in diameter, having 13" of winding of No. 34
S.5.C. with about 10 tappings at increasing distances
along the turns. For short wave work a sliding
coil should be used, closely fitting inside the aerial
coil, and being of approximately equivalent in-
ductance. (3) These windings must be found by
experiment, and you would do well to build up
inductances of the type shown on page 328 of June
10th issue, assembling a large number in series with
insulated paper between, and making sure that they
are connected up so that there is no reversal in the
direction of winding. They should be held securely
in position, as any fluctuation in the distance
between the coils materially alters the inductance
value. (4) The reaction inductance may be
similarly constructed, and for the purpose of pro-
viding coupling between the two inductances, one
coil of each should be brought out and so arranged
that their relative positions may be varied.

‘¢ S.F.H.”’ (Barnes) asks (1) What is the highest
wavelength. (2) How many loose coupled tuners
with primary 6" x 12 will be required to tune to
the highest wavelength. (3) What gauge of wire
is required for the primary, and whether more than
one is required. (4) (Jauge of wire for secondary
and number of tappings.

(1) Wavelengths of 23,000 metres are at present
used, and the tendency may be to increase this.
(2), (3) and (4) We presume you mean to connect
your tuners in series with one another, which is
not a very satisfactory arrangement. The amount
of wire depends upon the size of the aerial, and
for one wave you are advised to make use of
specially wound coils of the basket, slab, honey-
comb, or other well-known type. When using
a receiving circuit embodying reaction, resistance
in the aerial circuit is, within certain limits, of
little consequence, as any jamming that may be
produced is compensated for by tightening the
reaction coupling. No. 28 D.C.C. is suitable for
aerial circuit, and No. 32 D.C.C. for reaction coil.

““G.D.G.T.”” (Oundle) asks two questions
about a four-valve circuit.
We prefer two H.F., one detector and one L.F.

valve, which should give quite good results on a
6-ft. frame aerial.
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““W.C.P.”” (Watford) asks for help with his
set which gives very distorted speech.

The arrangement of the set is quite correct and
we are not clear why you are getting distortion.
It may be due to one or two causes, namely poor
design of the L.F. intervalve transformer or your
allowing the set to oscillate. You might try a
grid potentiometer to the first valve, and weaker
reactance coupling.

‘¢ C.C.B."" (Sheffield) asks (1) For windings
of a reaction coil suitable for use with a loose coupler.
(2) For capacities of condensers. (3) Wavelength
range of his set. (4) Ratio between A.T.I. and
reaction when honeycomb coils are used.

(1) Coil might be 5% x 4 of No. 26. (2)
0:001 for the aerial circuit, 0-0005 for the closed
circuit. (3) About 3,500 metres. (4) There is
no definite best ratio but, except for very short
wavelengths, the reaction coil can generally be
somewhat smaller than the A.T.I.

** DYNAMO ’ (Clapham Junction) asks for
advice on the erection of an aerial.

Your situation appears somewhat unfavourable
and you do not give us much idea as to the
possibilities. Fairly useful results might be obtained
by fixing a mast in the top of the tree and running
a lead from the receiving room up towards the eaves
above it, but not too close to the wall, and from
thence to the mast in the tree. A better alternative,
if possible, would be to run an aerial up to the
same point near the eaves and thence to the house
60" away. We are afraid your range with a single
valve set would be somewhat limited.

‘“H.C.S.”” (Kirkby Stephen) asks (1) If a
transformer sketched will do for amplification of
telephony on 300 to 600 metres. (2) If a H.I.
transformer sketched would be more efficient if
two sections were used as primary with switch for
the other six. (3) Where to obtain particulars for
the construction of H.F. and L.F. intervalve trans-
Jormers in order to make them in guantities.

(1) If properly made this should give useful
results. (2) The suggested scheme would probably
be satisfactory, but experimental test would be
necessary to determine the best wavelength for
each one of the sections. (8) These columns are
intended for the assistance of amateurs in difficulties
and not for the guidance of persons desiring to
undertake quantity production—presumably for
commercial purposes.

‘“AR.B.”’ (New Barking) asks (1) For a
diagram of three and seven-valve circuits with details
of construction. (2) If a circuit with one valve as
H.F. amplifier, one as rectifier and one as L.F.
amplifier needs transformer coupler.

(1) For a three-valve circuit see Fig. 2, page 304,
issue for June 3rd. For six-valve circuit see Fig. 1,
page 368, issue for June 17th, to which an additional
H.F. or L.F. valve can be added if desired. We
have not space to give full design details for these
sets, but typical values for each component have
been frequently quoted. Details of a valve set,
were given in issues 16 to 22 of Vol. 8. (2) Trans-
former coupling is probably the best for all-round
purposes, but needs a series of transformers to cover
a big range. A resistance capacity coupling is
good for all wavelengths above 1,000 metres, but
very poor below this figure.
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‘“E.A.A.”’ (West Ham) gives particulars of
his set, from which he gets no results, and asks why.

The set appears fairly correct and should give
results. It would be better, however, to connect
one end of the coil to earth and one side of the
condenser, and one slider to the aerial and the
other slider to the other side of the condenser.
Try reversing the polarity of the potentiometer
battery. No. 30 is rather thin for the A.T.I.
Possibly the crystal is defective. (The resistance of
carborundum is far too high for you to light the
lamp through it.)

“T.B.R.”” (Newcastle) asks questions about
Marcont high speed services.

A certain amount of fairly high speed work is
done by the transatlantic stations, with speeds up
to 50 to 60 words per minute; times irregular,
depending on traffic requirements and reception
conditions. The London-Paris medium power
service is nearly all high speed, varying from 70 to
130 words per minute, according to traffic require-
ments. The service i at all hours of the day and
night, but generally slack during the night. No
call letters are used, but stations are in constant
communication. The wavelengths used are 3,800
metres for the English station, and 2,300 for the
French.

‘“*J.B.B.”’ (Cambridge) asks (1) Particulars
of @ certain loose coupler. (2) Gauge of wire to be
used. (3) Under what wavelength are resistance
capacity coupled H.F. amplifiers inefficient.

(1) and (2) Primary 6" X 4’ of No. 22, tapped at
137, 2§ and 4”. Reaction 4" x 6" of No. 26,
with tappings at 2" and 3. (3) About 1,000
metres.

“K.W.” (Sidcup) asks (1) The best type of
coil to use to receive wavelengths from 100 to 25,000
metres. (2) Sizes of the coils and gauges of wires.

(1) and (2) To cover such a range of wave-
lengths it would be best to use a series of honeycomb
coils, with the number of turns ranging from about
40 to 1,500. These coils are generally wound
with about No. 26 or 28, and can be bought from
various dealers.

‘“ EXPERIMENTER ’’ (Folkestone) asks with
regard to g diagram for a three-valve amplifier on
page 340 of June 10th issue (1) Would not a
potentiometer control for the third and fourth grids
be an advantage. (2) Would the use of a 0-002 mfd.
condenser across the primary of a H.F. transformer
improve the set. (3) For short wavelengths, would

results be improved by using a loose coupled tuner’

with reaction.

(1) For first and second grids it would be an
improvement ; not necessary for the third. (2)
Yes, but the value is rather high. (3) This would
give greater selectivity on all wavelengths.

‘“K.H.”’ (Delhi) encloses a diagram of his set
and asks (1) If the circuit is correct. (2) If further
stmilar H.F. and L.F. amplifier uwits can be
attached. (3) If the grid potentiometer X on the
H.F. amplifier is desirable. (4) Should the blocking
condenser Y on the rectifier be variable or fized.

(1) Quite good. (2) Yes. (3) Yes, unless con-
denser rectification is employed. (4) Fixed will
do. About 0-001 mfds.

“C.H.W.” (Capetown) asks (1) If a circuit
sketched is correct. (2) If he could wuse certain
transformer cores for intervalve transformers, with
details of winding.
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(1) Diagram is correct except that the reaction
coil should be on the valve side of the iron-cored
winding, but should have a 0-001 mfd. condenser
across it. (2) Yes. Wind full with two coils of
No. 44, the secondary having approximately twice
as many turns as the primary.

‘“*H.W.K."” (Peckham) asks (1) Qauge and
insulation of three samples of wire enclosed.  (2) If
130 ohm telephones could be used. (3) If he would
get results from a 30" aerial running parallel with
a tram and electric railway system.

(1) No. 1 = No. 37. No. 2 = No. 37. No. 3
= No. 32. (2) It should be O.K. (3) You may
have rather troublesome induction effects.

‘“A.F.R.’’ (Boscombe) kas made up a Rein-
hardt tuner, described in May 13th last, and wishes
to know if he can add a five-valve magnifier, a circuit
diagram of which he submits, and comprising two
H.F. valves, one detector, and two L.F.

TO NEXT
VALVE

Fig. 1.

You cannot conveniently add your amplifier to
this receiver and work with common H.T. and L.T.
batteries, unless you care to make use of a choke
coil at the point of distribution of the H.T. For
circuit diagram see Fig. 1.

** HOPEFUL *’ (Brixton) asks (1) If a diagram
w8 correct. (2) If any additional condensers are
necessary and their capacity. (3) If the set would
recetve the Dutch concerts.

(1) and (2) Correct, except that the grid potentio-
meter shown to the first valve must be omitted from
this set, and a condenser of say 0-001 mfd. should
be in circuit across the primary of the first inter-
valve transformer. (3) Yes.

‘** CONSTANT READER ’ (West Kensing-
ton) asks certain questions about H.F. transformers.

The method of winding you suggest is not very
good as it involves considerable risk of breakdown
between the coils. There is no formula for calculat-
ing the wave range of such transformers, as this
depends on the self and mutual capacity of the coils
which it is impossible to predict. The wavelengths
of the transformers you mention might come out
about 500 metres, 800 and 1,200 metres, but it is
quite possible that the values may vary very
considerably from this. -

‘*ZETHERDOWN *’ (Mill Hill) asks (1)
What stations he could receive with a crystal receiver
using an aerial 40/45’ high and 60’ long, twin wire.
(2) The name of the Wireless Society covering the
M+l Hill district. (3) A Ulist of the instruments
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he Uirst Commercial Wireless
Celgphone Service in Great 9ortain

18 used for

@ommmz’caa'ons between the offices
of the Mersey Docks & Harbour
Board in Liverpool and the Bar
Lightship beyond the mouth of the
Mersey. Yhe Marconi apparatus in
each case is operated by the ordinary
Harbour Board staff and has been
in continual use since its installation
over a year ago.~— “Calling up”
is performed by means of the- ~

¢ & Marconi wireless bell @ @ ' 1 P
MARCONIS WIRELESS TELEGRAPH €0. LTD. @

/

MARQONI HOUSE, STRAND, LONDON, W.C2
Telephone: CITY 8710.
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DELIVERY FROM STOCK

can be given by very few firms nowadays, but we can supply most of

your requirements immediately,

‘ ‘ J E stock complete sets and all accessories required by the amateur

at reasonable prices consistent with quality,

We can supply in quantity the following goods of our own manu-

facture, immediate delivery.

Tuning coils, filament resistances, low frequency transformers, telephones,
valve legs, valve holders, condenser vanes, slab inductances, switch arms,

vorine scales, grid condensers and leaks, etc.

Our works are fitted with latest type engraving machines, and we can

engrave ebomte panels to your requirements,

Send for Illustrated List, post free 3d.

POST AND TRADE ORDERS TO

BRITISH WIRELESS SUPPLY COMPANY

Telephone : 26926.

6, BLENHEIM TERRACE, LEEDS.

And at :

11 Church St., West Hartlepool, Tel.: 373.

18 Eldon Square, Newcastle-on-Tyne. Tel. 360 City

33 High Street, Southampton. Telephone 403

"Exide’

BATTERIES

FOR

WIRELESS

E specialize in the manufacture of batteries
for fillament-current supply to Valves and
high-tension batteries for application of Anode
Potential. We can supply these batteries in glass
ebonile or celluloid containers to any desired voltage.

’

Exide batteries can be relied upon for wireless
work and retain their charge over very long periods.

Prices and Particulars on Application.

’ (lI lﬂm ELECTRICAL STORAGE
« @hloride e e

Head Office : London Showrooms :
Clifton Junction, 219/220 Shaftesbury Av.
Nr. Manchester. w.C.2

6 Volt 80 Amp. Hour Exide Battery.
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necessary to construct a simple and efficient crystal
set. (4) Details of the station near Hendon
Aerodrome.

(1) Ships, broadcasting and other shore tele-
phony in London, air stations and stations such as

Eiffel. (2) Wireless Society of Highgate, High-
gate Literary and Scientific Institute, South
Grove, Highgate. (8) Aerial, earth connection,

loose coupler with slider tuning of primary,
variable condenser, perikon or similar crystal,
pair of H.R. telephones. (4) If you  mean the
Marconi Company’s research station, we regret
that the only information we have is that published
on page 219, May 20th issue.

‘** AMATEUR ’’ (Shepherd’s Bush) asks four
questions about a set of which he gives a diagram.

(1) We do not understand your circuit, as you
speak of a loose coupler and show a single coil.
Also, your data for coupler are very vague. The
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]
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¢ C.W.A.”’ (Wandsworth Common) wishes to
make use of alternating current supply at 50 periods
205 wolts for the purpose of supplying the high
tension current at 400 volts required by his small
power lelephony transmiltter, and asks (1) For
diagram of connections. (2) Size and type of
transformer to be used. (3) Details of chokes and
condensers. (4) Details as to power consumption
for the purpose of working his transmitting valve on
10 watts.

(1) See diagram Fig. 3. (2) The transformer
should be of the closed core type, the core of which
may be made either of soft iron strip or wire.
That part of the core which passes through the
windings should have a cross sectional area of not
less than three square cms. and 24" long. The
primary should be wound with No. 22 double cotton
covered wire and consist of five layers. The second-

ary should be wound with No. 28 D.C.C wire up

o=
=

o]

Fig. 2

circuit might possibly tune up to 1.500 metres.
(2) The circuit is fairly good as shown except that a
parallel A.T. condenser should not be used on short
waves. (3) London broadcasting and many
amnateurs in London district, and air stations near
London. (4) Very few additional stations would
come into your range unless you also introduced
reaction, although all stations would be increased
in strength.

“ERW.” (E.9) asks for circuit diagram of
receiver suiltable for the reception of short wave
telephony, and capable of operating a loud speaker.

We would advise you to use three H.F. amplifiers
and efficient rectifier, and three note magnifiers.
The only difficulty in making up such a set is the
design of the H.F. transformers. These must all
be identical in value, for should one have a slightly
different optimum wavelength, it will filter out
signals on which the other two would be capable
of giving good amplification. These transformers
should be wound on 1’ ebonite rod, the primaries
and secondaries being wound in the same direction,
insulated from one another by a single layer of
empire cloth, and consisting of 300 turns of No. 38
S.8.C. The finishing ends should be taken to the
grids and plates. For circuit, see Fig. 2.

to a diameter of 2. The secondary would best be
wound in 11 flat sections. A separate choke coil
should be made up and connected in series with the
primary winding for the purpose of still further
reducing the current taken from the mains, and
also for adjusting the power factor. (3) The two
choke coils shown should be wound on iron wire
cores, 6’ long by }”’ in diameter, with No. 32 8.8.C.
wire, up to a diameter of 13’. A piece of thin
insulating paper should be placed between each
layer. The condensers should have the values
shown and be capable of withstanding 1,000 volts,
i.e., mica insulation of not less than 0:002” should
be used for building them up. (4) You would find
it very convenient to connect a milliammeter with
a maximum reading of 25 in the negative lead.
If your oscillation circuit is so connected that the
H.T. plus is above earth potential, the accumulator
which heats the filaments must be well insulated.
You will be well advised to use special rectifying
valves instead of the ordinary “ R ™ type. Alter-
natively connect two valves in parallel on either
side of the transformer.

““A.E.F.’’ (Fleetwood) asks (1) What languages
the press and weather transmissions from Bucarest,
Budapesth, Prague, Sarajevo and Nikolaiev are in.
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(2) Where it is possible to obtain the Berne inter-
national list of wireless stations and regulations.
(3) Where to obtain a diagram of the Marcons
multiple tuner. (4) If it could be used with a valve
for ship stations.

(1) French is usually employed.

(2) Bureau
International de T.S.F., Berne.

(3) See diagram

AC MAINS

Fig. 4, which is simplified by the omission of
the switching arrangements. (4) Not suitable
for use in this way, as it was designed for use with
a magnetic detector, which has a low resistance.
We should recommend dismantling, and re-
arranging the parts to form a modern tuner.

‘“E.A.D.’’ (Wooler) has a three-valve which does
not give very satisfactory results. He describes the
components, and wishes to know the probable cause
of his trouble.

In the circuit you submit you have connected
small condensers in series with the grids of all
valves. This should not be done. The grid con-
denser and leak should only be connected to the
last H.F. valve, that is the one which is to rectify.
It is very important that a condenser having a
value of about 0-001 mfds. should be connected across
the telephone receivers as a by-pass for H.F. current
that is to pass to the reaction coil. The reaction
coil is incorrectly connected, and should be arranged
as shown in the diagram given to *““J.W.B.’'
(Northfield). We would recommend you to procure
a low frequency intervalve transformer, in order
that the last valve may be connected as a note

a0

g
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magnifier, as it is very difficult to make two inter-
valve oscillation transformers of identical value,
and moreover, a low frequency amplifier will give
greater amplification. For the reception of short
wave telephony, you should, of course, connect your

Fig. 4.
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aerial tuning condenser in series with the inductance,
and you may find it convenient also to bridge the
reaction coil with a small variable condenser,
having a maximum value of about 0-0004 mids.
The diagram referred to gives the amended circuit
diagram, and in addition, shows how you may
make up additional amplification circuits. From
your sketch it is difficult to say the best method
for connecting in the H.F. transformer, as we are
unacquainted with the direction of winding., If the
windings are in the same direction, the inner ends
of primary and secondary should be taken to grid
and plate, and if in opposite directions, the two
ends that come out between primary and secondary
winding, should be the grid and plate.

XO‘OOI’LF

35 TURNS N¢2BD.CC.
o 3'FORMER

30 TURNS N724 DCC.
3'%”FORMER

il

‘*J.W.B.”” (Northfield) gives particulars of
his tuning coils and asks (1) What wavelengths
they will tune. (2) For a circuit diagram of three-
valve receiver suitable for the reception of telzphony.

(1) It is impossible to advise you as to the wave-
length range of your coils as it materially depends
upon the dimensions of your aerial. The approxi-
mate range on a two-wire aerial of maximum
dimensions would be 200/1,700 metres. (2) For
circuit, making use of the apparatus you have, see
Fig. 5.

SHARE MARKET REPORT

Prices as we go to press on July 31st, are :—

Marconi Ordinary oc .. £ 5 0
" Preference 1 3
" Inter. Marine.. 0o 1 6 13
. Canadian .. .. 10 6
Radio Corporation of America :—
Ordinary oo 0o .. 1 0 73
Preference .. oo .. 13 6
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WIRELESS VALVES

| SIMPLY EXPLAINED |
- By JOHN SCOTT-TAGGART, F.Inst.P. -

Author of * Elementary Text-book on Wireless Vacuum Tubes,” and
“ Thermionic Tubes in Radio Telegraphy and Telephony,” etc., etc.

This brand new book is the ideal one for all amateurs who do not desire to spend
n  very much on books. It is sold at 2s. 6d. in an attractive paper cover, and also at 3s.
in a well-bound cloth cover. It is only by very large quantities being sold that the
remarkably low price is being justified. No book of as wide a scope has before been
produced at a similar price, and prospective purchasers should remember that this
| new volume from Mr. Scott-Taggart’s pen is not one written years ago, but represents
the very latest practice and ideas.

M CONTENTS. 1
Preliminary Remarks — Introduction — Fleming Valves — The Three-Electrode
Valve and its Applications — Cascade Valve Amplifiers — Reaction Amplification
and Self-Oscillation — Reaction Reception of Wireless Signals — Continuous Wave

U Receiving Circuits — Valve Transmitters — Wireless Telephone Transmitter Using U
Valves — Notes on Wireless Broadcast Receivers — Conclusion.

130 pages of sound practical instruction written in a simple lucid style by an expert
for the beginner.

Buy your copy from your wireless dealer or order direct, post free, from us.

' prRICE 2]/6 NET. cLotTH 3[- NET.
7 POST FREE.

I THE CONSTRUCTION OF WIRELESS
I RECEIVING APPARATUS I

By PAUL D. TYERS.
AN IMMEDIACE SUCCESS — THOUSANDS SOLD.

The huge sales of this boo in a few days are due to the fact that it contains the ]
information the amateur wz.its. It explains how to make the various parts of a crystal
or valve set without the us.- of a lathe or expensive tools. It is the result of years of
experimental work based on sound principles, by a practical man. Buy your copy now.

1]6 NeT, POST FREE

_ Qur books are sold by all wireless dealers of standing or may be obtained post free by return from  _

RADIO PRESS LTD.
Publishers of Authoritative Wireless Books
" 34/35, NORFOLK STREET, LONDON, WC.2 *
L. = =R . : L -l
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TARIFF, Advertisements are accepted for
this Section at the rate of twopence per word
with a miimum charge of two shillings. The
advertiser’s name and address will be charged for,
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & 10, Charing Cross, S.W.1.

I Buy Wireless Gear

of every description.
Send your particulars to :

WILKINSON,

Lonsdale Rd., Kilburn, N.W.6
SAME ADDRESS SINCE 1900.

Potteries Wireless Men
Get all your wireless requirements from

BEW & COMPANY,
Liverpool Rd.,, BURSLEM.

Postal orders dispatched same day. Telephone
Enquiries invited. Expert advice.

SEE OUR WINDOWS.
Telephone—Central 1225.

Enamelled Wires

for
Wireless.
40 42 44 46 47 S.W.G.
6/6 8/- 12/6 19/6 30/ Ib.
AERIALS u.p. copper.
7/22 7/20
PLAIN 4/— 5/— 100 ft. Coils.
ENAMD. 5/~ 66 . ,

Silk and Cotton Covered
Prices on Application.
Terms:—CASH WITH ORDER
POSTAGE EXTRA.

HORROCKS & ASPIN,

12, SCHWABE STREET.
RHODES, MANCHESTER.

TELEPHONE TRANSFORMERS
for 120 w. 'phones.

High-class job, complete with terminals, and
guaranteed by the actual manufacturers.

Price 13/6 post free.

Delivery per return.

H. H. SPICER  Rockland Works,

Eagle St., Coventry

SITUATIONS VACANT.

Advertisers require an experienced man, capable
of making spare parts, or complete wireless instru-
ments.—Apply, stating salary required, TExaro
MANUFACTURING Co., South Shore, Blackpool.

Wireless Engineer who is conversant with
Wireless Circuits and capable of designing Wireless
Apparatus  wanted immediately. Very good
prospects.—PEEL-CONNER TELEPHONE WORKS,
Coventry.

FOR SALE.

Aerial Wire, 7/22 Stranded Copper, 100 ft.,
4s. 10d.; Engraved Ebonite Condenser Dials,
with bevelled edge, 2s. 8d.; Condenser Vanes,
1s. 8d. per doz. pairs. All carriage paid.—
Bircn, 22, Portland Street, Hereford.

Wireless Masts.—Selected pine, painted, Sixteen
feet, 2§” base, 2s5. 3d.; 13 Dby 18", 1s. 8d.;
8" by 1§”, 1s. 2d.; 17 by 1§”, 25. 3d. (two parts)
each. Easily joined. Fittings, or complete |
aerials or masts. Stamp for reply. —DownEs,
61, Arthur Street, Derby.

Three-Valve Set Complete, Tuner, Condensers,
Valves, Batteries, Telephones, Loud Speaker, etc.,
£15.—851MPsoN, 233, Gipsy Road, West Norwood,
London.

Variable Condensers, New.—Ebonite top and
knob, scale 21 plates in polished mahogany
cabinet, 14s. 6d. each.—D. Lggs, 209, Selhurst ‘
Road, South Norwood.

Wireless Headphones, 4,000 chms, latest model
for valve or crystal set, 35s. post free. Moncy ‘
returned if not satisfied. P.O. to Depr. W
18, De Crespigny Park, S.E.5.

Single Valve H.F. Panel, fitted Sullivan's
Transformer, Mullard’s Grid Leak and Condenser,
etc., £2 I5s. ‘0005 Mark III Variable Con-
denser, £1.—Dawg, 14, Oakfield Road, South-
gate, N.1q.

Spark Transmitters, Model

54 A romplete.l
Fitted with high-class spark gap, auto trans-l
former and coupled aerial inductance, Dubili(‘r'
condenser, Helix enclosed, all ebonite panels,
splendid instruments, approximate sjze, r2” by
12” by 6”, fitted with sliding back panel. Price 1
32s. each. Carriage and packing 3s.—Cap~ey
Bros., Alpha Mews, Alpha Road, New Cross, |
London, S.E.14. '

Two-Valve Receiver Cabinet, etc., perfect con-
dition, used two weeks, cost £1r, sacrifice £8.
Inspection invited.—Cox, 42, Clayton Road,!
Peckham, |

Wanted.—Mark IIT Tuner, state condition and
price.—~BARKER, Oxford Road, Worthing.

Cond s at Cond d Prices.—Scientifically
made variable condensers, capacities -003, 42s. 6d4;
*00I5, 34S.; -0OI, 27s.; -0005, 18s.; -00CY.
17s.; -0003, I6s.; -0002, 13s. 6d. Fitted in
ebonised or mahogany finished cabinets, complete
with scale and pointer. We also make cabinets
to amateurs own specifications. Trade supplied.—
Crarmac Co., 13, Stonest Street, London, N.4.

C.M.K. III three-valve amplifier and single-
valve receiving set, spark C.W. Telephony,
180-4,000 metres, forming complete station.
Good reason for selling, £{10.—* B,”” Hill House,
Alton, Hants.

Telephones, 4,000 ohms, Headband and Cords,
new, 31s. 6d. Telephone Transformers, rzs. 6d.
Earth to Valve, 15s. V24 Valve holders, upright,
4s. Army type buzzers, 3s. Vernier Condensers,
5 Plate, 5s., etc.—LASSMAN, 429, Barking Road,
East Ham.

Condenser Vanes.—Fixed and movable, in
best quality aluminium, 7s. 9d. per gross, 1od.
per dozen post free.—A, CLARKE, 24, Albert Place,
Rusholme, Manchester.

RADIOS

Hundreds of Head
Sets in Stock. All
with cords. Ster-
ling Brown Phones,
Marconi  Standard
2,000 ohms, 51/
pair; 4,000 ohms,
§2/- pair ; Brown’s
A 120 ohm L.R.
head ’phones, 40/=
pair,Sullivan'sL,R.
ditto, with 6 ft.
cord plug and jack,
22/~

High Res. Head
Sets, 1,500 ohms,
26/-; 4,000 ohms,
30/- complete,”
Second-hand  8o-
ohm  head - sets
Single L.R. Receivers, 4/6.

ELECTRADIX

guaranteed, 15/-,
Cords for double ’phone, new, 2/6 and 3/9.
Used, 1/6. 4 Way Plugs, 2/-.
Microphone Transmitters, breast plate, 12/6 ;

Hand, 2/8. Insets, 9d. i
Aerials.—Wire and every accessory in stock.
Condensers.—Fixed and variable in all sizes,
Relays, G.P.O., 21/-; Weston M.C.. £2 10s.
Morse Inkers, 45/-. Sounder sets for

making rectifiers, 12/ each.

Panel Switch Flush Fitting, D.P., 3/6.
Plugs and Jacks, 1/ pair. 6o volt Battery.
4%v. units, in polished mahogany case, six
sockets, two piugs, 17/6. Finest set ever
offered.

Receivers, allnew. Marconi Trench, 50 D.C.
Cost £40. Complete, £5 10s. .

Amplifier Receiver, Mark II, 2z valve, with
variable condenser, £7 10s. Single valve
panel, 35/6. 3-valve Amplifier, Mark IV. £8.
H.T. Motor Generators to 1,000 volts, £15.
1 kW 220 to 25 volts, £30,

EVERYTHING FOR WIRELESS.

Call at our Electrical Showrooms and inspect.

LESLIE DIXON & CO.,
Near Aldgate Station, Met. Ry. First Turning
‘on _left in Minories.

FOR SECURING YOUR AERIALS
and a Thousand Purposes where Great
iz Strength and Strain is needed ::

FLEXIBLE STEEL WIRE ROPE.

Aeroplane Cable made to Govt, specification to
specified breaking strains,

0 W B v

PRICES BELOW COST.

Breaking  Price
No. Dia Strain,  per 100 ft,
1 3/32" 10 cwt. B/-
3 £ 20 cwt. 8/-
51 5/32" 25 cwt, 10 -
1 3/16” 45 cwt, 12/-
i 7/32" 70 cwt, 16/-
f 1Y 80 ewt, 18/-
7 516" 100 cwt, 20/-
8 - 120 cwt, 29/-
9 76" 140 cwt, 24/-
10 % 160 ewt. 26/-

STRAINERS for use with above, right and left
hand threads, 9d. each, or 8/6 per doz.

Ovders of 10/~ and over carriage pail, other-
wise please add 1/- for postage.
SMITH & ELLIS

(Dept. 65), 11, LITTLE BRITAIN, E.C.1

Tel. No. City 8994.
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_THIS COMBINED OFFER
SAVES YOU OVER 509,
and enables you to get signals perfectly.

SULLIVAN HEADPHONES, 120 Ohms.
Double ’phones, complete with cords aud
adjustable double headbands. Perfectly
new. Equal to expensive high resistance
'phones when used with Transformer

below. Price (while 1 8/6

stock lasts)
WIRELESS 'PHONE TRANSFORMERS.
For panel mounting; very compact.
Specially designed for use with Low
Resistance 'phones. Strengthen and
clarify signals to exceptionally high
degree. Every one tested 13/6
befor despatch. Only ...
sexp oxty 30/- FOR THE TWoO.
" Terms: Cash with order and Post free.
Order NOW to avoid disappointment. g
F. HARRISON,
48, Brooke Road, Walthamstow, E.17.

MULTICRYST

Pt a ‘‘Multicryst " to your Wireless Set™

and increase its Utility, Efficiency and

Delicacy by 300% No single crystal can
ossibly give best results under all conditions,
ith a ‘“ Multicryst " you ’

have a choice of three

erystals, thus ensuring the

most efficient signals under

BVERY condition. To ]

fit the**Multicryst'

simply unscrew existing

erystal holder and replace

with the ‘‘Multicryst.” Post Free.
AGENTS WANTED EVERYWHERE CASH WITH
TRADE DELIVERIES GUARANTEED ORDER

WIRELESS SUPPLIES Co.

Phone: 64 Mortimer St., London, W.1 'Grams:
Museum 2672, *Adragonax, Wesdo, London,"

PURCHASE YOUR WIRELESS
REQUIREMENTS THROUGH
The Viper Re-Covering Co., Ltd.

78, POULTRY, E.C.2.
(1 minute from Bank) Tele. : City 1897

Marconiphones, Sterling and R.F.H. Sets, etc.,
can be supplied. Place your orders NOW,

RADIOPHONE TUNERS,

200-1,400ms. .. .. .. 388/-
Valve Panels for above .. 21)-
*0005 Variable Condensers .. 18/6

Above 3 make an Ideal Receiver.

Broadcast Concert Coils pair 2/-
Grid Leaks and Condensers 3/6
Fixed Condensers .. .. .. 2/6

b-Plate Condensers .. .. 6/6
2-Valve H.F Amplifier Panels 32/~

Q@et our New Bargain List.

W. J. HENDERSON,

2, Hollywood Road, South Kensington.
(Nearest Station, Earl's Court. 'Bus Routes,
Nos. 31, 14, 98).

Delivery by Return.  Satisfaction Guaranteed.
Amplifiers, C,Mk. IV, 3-Valve, L.F., every one

guaranteed perfect, complete with telephone
transformer, each £6 6s.
Plug and Jack, suitable for plugging-in tele-
phones, transformers, ete., ete. 1/8.
Low Resistance Telephones, 150 ohms, double,
complete with headbands, very sensitive,
per pair, 15/-.
Condensers, Mk. III Type, complete with
bevelled scale and knob, -0015, 40/-.
Accumulators, unspillable type, in wooden
case, actual capacity, 16 amps, in new
condition, every one guaranteed, less than
alf list price. y
30/~

8 volts . ..
10 volts oa .. -

Valve Boxes, wooden with padded interior, to
take three valves, each 2/-.

Rubber-Covered Cable, 40/36 stranded tinned
copper, per yard, 4id.

Valveholders, ebonite type with flange, each 1/8.

Aerial Stay Wire, steel flexible cable, 15 cwt.
breaking strain, sample on request, per
100 ft., 5/-.

Trade Enquiries Invited.

Terms, Cash with order. Goods above £2 ||
in value, carriage paid.

FOR SALE—continued.

Hague Receiver, Complete, including selected
valve, two Vcs,, £5 55. Headgear and transformer,
31s. Marconi Scientific Detector panel, including
Mo. valve, 3 10s. French intervalve, 1gs.
‘006 Vec. cost f20, Brown loud speaker and
amplifier, B. Valves, sensitive galvanometers,
other items, all new. Stamp, requirements.
Demonstrated week-ends.—W., 113, St. James
Road, Tooting.

Two-Valve Panel, two valves, two condensers,
transformers, inductances and all accessories,
complete set. Never used, £8 ros, Reason for
selling, landlord forbids erection of aerial.—
Letters to F. WiLson, 36, Boundaries Road,
Balham.

Radio Fans use “ Orosite’ Crystal, for best
results, mounted 25 cents.—H. J. Davis, zoo,
Ridgewood Avenue, Brooklyn, N.Y.

Special Line, Wireless Girder Masts, Light and
Strong, 30" £1, 35" 22s. 6d., 40’ 25S., 45’ 30s,,
50" 355. Cash with order, carriage forward.
—F. ARMSTRONG, Weybridge.

Wireless Instrument Cases,Walnut or Mahogany,
finest finish, 12” by #}” by 4” (outside), 8s. 6d.
Second quality, 7s. 6d. Any size proportion
ately, prompt delivery. Trade inquiries invited.—
Hircucock, Colchester.

Aerial Ingulators.—British Made Egg Type
insulators 6s. per doz. post free.—CuBITT,20 Star
Street, Edgware Road, W.

Tungsten Rivets. diameter of Head $” shanks
screwed 9 B A 3/16” long. Price carriage 16s. a
gross.—BELOW.

Wireless Transmitters, Complete, These instru-
ments are very popular with wireless enthusiasts,
internal fittings include high class spark gap, 1”
Sterling spark coil and condenser, external Helix
and tuning aerial clips on ebonite panel, spark gap
adjuster, all terminals, ets., and diagram of internal
connections. Price 17s. 6d. each, post and packing
2s. extra.—CApNEY BRros., Alpha Mews, Alpha
Road, New Cross, London, S.E. 14.

MISCELLANEOQUS,

AMATEUR SUPPLIES,

1384, COTEFORD STREET,
TOOTING, LONDON, 8.W.

Printing.—Memos, Billheads, Cards, Price
Lists, etc., very low prices, samples free.—
VicToria Press, 368, Knutsford Road, Warrington

Desgigns of Receiving Sets, Motors, Generators,
etc., supplied.—PuckLE, 33, Sandringham

HEATH & Co., Ltd.

Instrument Works, New Eltham, S.E.9
are prepared to undertake in their fully
equipped works—Wireless Apparatus
and Parts for the trade. Quotations given

to Blue Prints. Immediate attention.
Phone—Lee Green 30r. Wire—'Polaris, London.'

Gardens, Ealing, London, W.5.

Tubular Steel Masts with bassplate finial, rope
cleat, gup clips, painted, light and durable,
ft., 25/-; 25 tt. (2 gections), 40/-; 40 ft.
(3 sections), 80/-. Training Wire, 4 insnlators,
halyard, pulley, lead in tubs, 100 f. 7/22
copper wire, 17/8 extra. Carriage forward.
Works : 5, Kramer Mews, Earl’s Couart,

LL. 8. COMPTON,]
17, FERNSHAW ROAD, CHELSEA, 8.W.10

TRADE ENQUIRIES.

Wireless Repetition Work for trade.—LiBERTY
ENGINEERING Co., LTD., Acton Town Station, W.3.

Keen Quotations Wanted for all Wireless Parts
and materials, manufacturers only.  Also stamp-
ings and diecastings.—IRvVINE Brook, Ltb.,
Brooksmouth Mills, Brighouse, Yorks.

To Manufacturers.—Wanted quotations for all
Radio Accessories and components from actual
makers only. Please quote lowest trade prices and
state when delivery can be given.—Box Ez,
BErRTRAM DAY'S ADVERTISING OFFICES, 9 and 10,
Charing Cross, S.W.1.

Advertisers Request Quotations from manu-
facturers for all parts used in construction of
wireless instruments, also condenser scales, knobs
rheostats,switches, etc.—TEXALO MANUFACTURING
Co., South Shore, Blackpool.

Advertiser (Business Man, who is also Wireless
Amateur) about purchase shop Birmingham
District, to set up Show Room Wireless Goods,
requires Partner with Wireless or Electrical
Knowledge and able invest portion capital
necessary. Box B.3, BERTRAM DAY'S ADVERTIS-
NG OFFICEs, 9 and 10 Charing Cross, S.W.r1.

BUSINESS FOR SALE.

Wireless Buginess for Sale, London Suburb.—
Good will and fittings, £1,500 per annum. Lock-
up shop. Best offer accepted.—Box D2, BERTRAM
Day’s ApveErTisiNG OrfIcEs, g and 10, Charing
Cross, S W.1.

WANTED.
Wanted.—Intervalve

Transformer. Loud
Speaker. Good condition, cheap. Also any
broken wireless components.—ROBERTS, 3535,
Fairfield Road, Bow, E

SITUATIONS WANTED.

Wireless and Electrical Engineer.—Ex Officer
R.N.A.S., 3} years technical training. Diploma
Nine years wireless research. Any progressive
capacity.—Box C4, BERTRAM DAY'S ADVERTISING
OFFICES, 9 and 10, Charing Cross, S.W.1.

Drawings and Tracings from 8ketches.—C.
StanTON, 6, St. Leonard’s Avenue, Stafford.

Young Man Skilled in Wireless, do all except
lathe work, wants situation, wireless firm, or
firm taking up W/T., or will instal aerials and
instruct in using any type receivers for anyone.
Terms, fares, and time.—WALKER, 43, Liverpool
Street, King’'s Cross, W.C.1.

Young Amateur, four years experimenting,
wants situation connected with wireless, can
read Morse, also drive a car. Willing to go
anywhere.—Ki1TCcHEN, 10, Beech Road, Epsom.

)]
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LESLIE M:MICHAEL::

PROVIDENCE PLACE, WEST END LANE, KILBURN, N.W.6

Bue Services 1. 8. 16, 28. 31 all psss West End Lane

Telephone: HAMPSTEAD 1261 Nearest Tube Station: KILBURN PARK [ BAKERLOO)

Complete Concert Receiver

This Set has been specially designed to give maximum amplification
for use with.three Valves. The first valve acts as a high frequency
amplifier, with valve holder provided for plug in high frequency
transformers. The second valve is the rectifying valve, and in
] connection with this will be found a grid leak and grid leak con-
denser of special design. The third valve, which is a low frequency
L amplifier, is provided with a low frequency transformer, giving
| maximum results, and has been chosen from a number of other
types of transformers after careful test. Filament resistances
are provided controlling the filament voltage, and the accurate
‘ working of these and gradual increase and reduction of filament

voltage is one of the features of the Set. Two variable condensers
| with ebonite calibrated scales are provided, the right hand being
across the’ primary of the high frequency plug in transformer,
giving great selectivity in reception. The left-hand condenser
is the aerial tuning condenser. The whole Set is mounted in a
polished mahogany box, the finish of the panel work being superfine.

All terminals are lacquered, and the general appearance of the

Set is one that pronounces it to be of the finest workmanship.

! The Price of this 3-Valve Instrument
(without valves) ... £10 10 O

COMPLETE installation including' aerial insulators, high tension battery, accumu-
lator, set of 3 high-frequency transformers, set of 6 tuning coils, mahogany and ebonite
coil holder, leading-in tube and full instructions for anyone without previous ex-
perience to enjoy wireless music and speech . .. £21 16 O

For your WIRELESS APPARATUS ‘come to a firm '
of WIRELESS ENGINEERS. The Directors of this
firm have had Twelve Years’ Wireless Experience.

CONDENSERS (In Stock)

!
VARIABLE in Oak Cabinet. “LESMAC:” CONDENSER
‘001 mfd. .. 80/ © 0005 mfd. .. 22/6

PANEL TYPE for mounting in sets. Well made
and guaranteed.

001 mfd. .. 22/6 0003 mfd. .. 12/8
0005 ,, .. 17/6 00005 ,, .. 6/9

“LESMAC"” TYPE (as illustrated).

This condenser which although entirely suitable for panel
mounting is provided with ebonite feet and terminals and
can be used therefore without further mounting.

Capacity ‘001 mfd. .. <24/- ‘0003 mfd. .. 16/-
” *0005 ’” 00 18/6 ‘00005 ’” 00 8/"

Fully Hlustrated Catalogue, 16 pages, post free 6d.
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This is Not PETO’S First Appearance

See Our Advertisements long before the Boom
EVERY ARTICLE ILLUSTRATED DELIVERED FROM STOCK

Series  Parallel
or Double Pole
Change-Over

SWITCH for
TUNING STANDS on Polished Panel Mounting.
Mahogany base, 22/6. Supplied  payowm HorDERS. Ilustration one-

DTG e G L g third actual sice. 4 0 s
¢ Tuning Handles supplied i . Turned from so N COIL MOUNTS supplied to fit any size
desired, same price. Ebonite, 1/ Price 2/- coil, 2/9, Fits standard coil holders.

SEND FOR OUR NEW ILLUSTRATED CATALOGUE WITH
LIST OF TRANSMITTING STATIONS. POST FREE 6d.

NOTE PETO’'S NEW HOME

PETO SCOTT (The Condenser ng)

Featherstone House, 64, High Holborn, W.C.1
(Also at— 17, FROME ROAD, WOOD GREEN)

*‘l
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MANUFACTURERS & RETAILERS

apply for Ilustrated List
and TRADE TERMS. KEEN PRICES. PROMPT DELIVERY.

wsrns: JRMOND ENGINEERING CO., 199, Pentonville Rd., King’s Cross, N.1.

L]
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WIRELESS

Large or Small Contact Studs 00 .. doz. 1 0
Valve Legs, complete with nut and washer .. each 3
Hart Accumulators, 4-volt, 24 amp hom- .. each 14 9
Postage and Packing extra .. each 1 3
STILL THE OHEAPEST
FIRM FOR WIRES. lf.i
S.W.g. S.C.C. D.C. C Single Silk Dbl. Silk Emd.}
12 1/10 1/11 4/- 5/4 18 -
14 1/11 2/= 4/- 5/4 1/9
16 2/~ 2/1 4/2 5/6 1/10
18 2/1 2/2 4/4 5/6 1/11
20 2/2 2/3 4/8 8/2 2
22 2/8 2/11 5/- 6/8 2/8
24 8/- 3/6 5/6 7/4 2/8
26 8/7 4/1 6/8 8/2 3/2
28 4/4 4/7 7/2 9/- 3/6
30 b/- 5/6 8/- 10/~ 3/10
32 8/- 7/3 9/2 13/- 4/2
34 /- 8/3 11/6 14/- 4/4
36 8/8 10/2 14/- 15/6 4/8
38 11/3 13/2 16/- 9/= 5/3
40 15/- 18- 18/6 22/6 6/6
42 17/3 - 21/- 31/6 34/- 9/-
At per 1b.

All orders of 1 1b. or over wound on reels free. For less than
1 lb. reel 3d. extra.
Further Lists on application. Trade Supplied. Postages exira

Wireless Manufacturers,
15, Kingston Road, WIMBLEDON, S.W.19
Phone : Wimbledon 1030. ‘Works : Merton.

J.B.Bower & Co.,Ltd.

YOU WANT

ACCUMULATORS

GET THEM AT

F. YATES & Son, Ltd

HAVE THE BEST.
BRAND NEW, GUARANTEED BRITISH.
6 volt 40 amp. Actual in 32 volt ;epara‘le

Glass Cells, contained in Teak Crate - 49/6
4 volt 24 amp., Celluloid Case, 11/- Postage 1/-

2 ,, 16 ,, Ebonite v 3/9 Post Free.
ALL IN CELLULOID CASES.

4 volt 40 amp. 18/6 6 volt 40 amp. 26/3

4 , 60 , 21/8 6 , 60 , 31/9

4 , 80 , 2872 6 ., 8 , 373

4 100 , 30/- 6 , 100 , 41/6

PACKING FREE.

Wireless Set in Upright Oak Cabinet, Sloping Panel,
One Valve, £5. Two Valve, £7. Three Valve, £10.

Crystal Set, very superior quality, - - 30/-
Head Phones, 4,000 ohms, - - - 33/-
7/22 Aerial Wire - - - per 100 ft. 5/-

Trade Supplied. All Goods Carriage Forward.
144, Church Street, Kensington, W.8.

'Phone—Park 4276.  One Minute from Notting Hill Gate,

A £20,000 DEAL IN WHICH EVERY
WIRELESS AMATEUR MAY PARTICIPATE

“BROWN” “A” TYPE
RADIO HEADPHONES

Guaranteed new and unused._ ] NOT re-conditioned.
120 8,000
] ohms. ohms
42/6 49/6
Maker's Maker's
Price Price
58/- 66/-

SULLIVAN 8,000 ohms ... 36/6

Why pay the full price and wait weeks for delivery when

we can supply from stock at less than trade price ?

Terms cash with order. Postage 1/- extra. Approval for 7 days.
Trade enguiries for quantities solicited.

FULLER “BLOCK” TYPE AC-
CUMULATORS 4 volts, 4 amp., 32/6

_the only practical battery for wireless.

THE CITY ACCUMULATOR CO.
79, MARK LANE, E.C.3.

Phone : Avenue 9r. Telegrams : * Tyche, Fen, London.

ACCUMULATORSFrc.
ALL NEW STOCK & GUARANTEED.

4 Volt 25 Amp. Celluloid - - - - - 11/3 each.

Postage 1/-

4 Volt 40 Amp. - 17/6 6 Volt. 40 Amp. - 25/6

4 5 60, -oag 6 , 60 )

4 4, B0 - 27 6 , 8 - 86/~
Packing 1/6 extra. Packing 2/— extra.

7/22 Aerial Wire - - - - - - 6/— per roo0 ft.

Mullard Ora Valves - - - - - 15/- each.

15 Volt Siemens H.T. Battenes a a o 4/~ ,,

Accumulator Charging Board - - - - 37/6

Voltmeters, Watch Pattern, o/12 Volts - - - 6/-

CASH WITH ORDER. Goods despatched per return.

LOWKE & SONS, Ltd., Nerthampton.

W. H. PORTER & CO.
44, CHURCH STREET, BIRMINGHAM
Special Quotations to the Trade for Quantities.

Wireless Parts & Apparatus
A general list is supplied but for special quantities
alway state particular lines and quantities.
Variable Condensers, Grid Leaks and Condensers.
Filament Resistances. The finest makes on themarket.

Marconi Type 16 Receivers to the trade in quantities
@ £6 cach.

Marconi Short Wave Tuners less Condensers in

splendid condition and most suitable for converting

into valve sets £1 10 0 each.

.
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North Wales Wireless College & Amateur Supplies
COLWYN BAY. 'P"°"e 407-
Most Complete Stock of all Wireless Students prepared under ideal conditions as
Instruments anad Accessories, ;\/Olg?llislf Tl\?DcaFl{DllEeSI%F!)EeYE?F‘IO;i AR O
RN R LAAS IS, SPECIAL POSTAL COURSE FOR AMATEURS.
LIST BY RETURN. 13d. STAMP. PROSPECTUS POST FREE.
waae D UP-TO-DATE CONDENSERS.
-RABECK LOUD SPEAKER . i i
AS ILLUSTRATED IN THE “W.W.” AND gy S 4 IS e i
‘001 " " " 24/-
Let Your Fr iends Hear. ‘00005 Vernier .. . . 4/6
AGATE CYLINDER FOR ABOVE £1 2 6 00001 -, 4/6
TWO-VALVE DETECTOR-AMPLIFIER 2 17 High Resistance Fheres o .. £2100
ggg%ﬁ lDzEgEICTOR : g g Filament Resistances . 3/6 & 5/
FIXED CAPACITY CONDENSER 16 Contact Studs <. doz. 1/6
FILAMENT RESISTANCE _ ... 48 Switch Arms - 2/6

Mail Order Office—
EVL[N 126, FOREST ROAD
DALSTON, LONDON, E.&

Price List Post Free on application. TR.ADE SUPPLIED.

Mullard Ora Valves. Parts to bulld your own sets.

B. L. HOUSTOUN,
Regent 49rx. g5, ENDELL STREET, W.(.2.

THE TINGEY UNIT SYSTEM
has proved its
efficiency
Write for
ILLUSTRATED
CATALOGUE

which contains an article on
Wireless Made Easy and a

Complete List of all Wire-
less Goods in Stock

Write for Hilustrated
Catalogue 3d. post free

W. B. H. TINGEY, i luemsvest =~

THE “ESI-FIX" AERIAL

————  Patens applicdfor —
“FIX IT LIKE A CLOTHES LINE”

A new *‘ one-piece ' aerial with patented continuous
insulation, complete with straining eye, adjustable
suspension and terminal. No lead-in tube, or other
insulators required. No joints, no soldering, no leakage,
no bother. Can be thrown up anywhere, and is
absolutely weatherproof. Maximum efficiency guaran-
teed. Send cash with order and secure dehvery at

once. Leneth 50 ft., 10/-; 75 ft., 12/6 ; 100 f1., 15/-.
Carriage paid sn UK. Agents wanied,

CHAMBERS & ELLIS
6 & 7 Craven House, Kingsway, London, W.C.2

SPECIAL
. ITHIS WEEK!!

VAR. CONDENSERS -003
Skeleton type 9/6
HEADPHONES British 27/6

HENRY J. BREWSTER & CO.
11 QUEEN VICTORIA STREET, E.C.4
"Phone: City 768.

SKINDERVIKEN BUTTOR,
A Supersensitive Microphone.
Known all over the world and patented
in every civilized country. OQver 60,000

sold. ENGLISH Manufacture.

Make up your own Loud Bpeaker.
Transmit your GRAMOPHONE musio
to any room in your house.

The only practical Microphone for use in Detectiphone Sets.
Price S5/- each
Special Low Resistance Receivers (for use wnth

Skinderviken Buttons) . .. . 10/- each
Special Gramophone Attachments .. 1/-
Write for 16 page BOOKLET fully ﬂlultrated and con!
much nsef J information for all interested in K
Sound Transmission. 6d. Post free.

Sols Propridors :
MIKRO LTD., 274/6, Pentonville Rd., London, N,1
(0pp. Eing's Cross (Met.) Rly Station).

PHONES “c.iis 30/- CRYSTAL SET 40/-

Special Wireless Telephones 4,000 ohms, 30/- post free. Receiving Set on "Mahogany
base, double slide Tuning Inductance, Fixed Condenser, Crystal Detector, Termmals, 40/-
post free.  Valveholders in Ebonite, first quality only, 1/-.

L K. STEVENS & Co. Wireless Section, 32a, Chester St., Grosvenor Place, S.W.1

v
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EXPER IENCE —

WIRELESS

TELEPHONE
HEAD SETS

IMMEDIATE
DELIVERY
FROM STOCK

DESIGN. These telephones are of the
highest grade diaphragm type and have
been specially designed for the reception
of wireless broadcasting.
CONSTRUCTION. Every part is of
standardisedconstruction and thoroughly
well finished. The cases are of polished
aluminium. The terminals are fitted
with insulating caps. The set is light
and comfortable to the head.
SENSITIVITY. These telephones are
highly sensitive, being of 4000 ohms
resistance. The diaphragms in every
set have been accurately adjusted for
maximum sensitivity. Other diaphragm
type telephones may cost more, but
none are more sensitive,

PRICE. Each set complete with two
earpieces and flexible connections.

3516

Carriage paid in the U K.
Do not confuse these high grade
telephones with the cheap inferior
imitations you mav be offered. CALL
AND SEE THEM. Let us show you
their perfect internal construction.

Order at once to secure delivery.

OTHER PRODUCTS. We also invite
enquiries for :—Short Wave Anode
Reactances ; Efficient Tuning Induct-
ances ;  Precision Air Condensers ;
HF. Transformers, and any other
components used in wireless practice.
Every article is manufactured at our
own works under the direct supervision
of the directors.

RADIO INSTRUMENTS Ltd-

Managing Director: J. Joseph, M.LE.E.
Late Manager to Mr. H. Sullivan,
Chief Designer: W. A. Appleton, M.E.E., M.I.R.E.
Late Admiralty Technical Research Officer,

ONLY ADDRESS—

Works, Offices, Showrooms :

12a, Hyde Street, -
NEW OXFORD ST. W.C.1

"Phone : Regent 1908,  'Grams : Instradio, London.

THE WIRELESS WORLD AND RADIO REVIEW
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ﬁr Country Houses

C.H.&L.O.SMITH

A BARGAIN
£85

Cannotreplace under £285

Electric Lighting
& Power Plants

Workshops, Cinemas

) o & - 5

‘ 3

AUSTIN and STANDARD 3} K.W. |
and 43 K.W,, 110 volt, direct coupled
LIGHTING AND POWER PLANTS,
complete as above, £85 F.O.R. Suit-
able for either 110 volt or 50 volt,
country house lighting, garage, work-
shop and cinema plants.

AUSTIN 220 volt 20 amp. plants also |
supplied. Will run on petrol, paraffin, !
or gas. Special Switchboard £10 extra.
Spares of every .description always in
stock. }

COMPLETE ARMY WORKSHOPS

75, Canal Street, NOTTINGHAM

L. 6.E.P.S,
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At What Station does the train of Oscillations stop ?

Write on a separate piece of paper (one side oaly).
Aerial Wire, 7/22’s Enamelled Hard Drawn Copper, 6/~ per 100 ft.

THE WIRELESS WORLD AND RADIO REVIEW
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A Prize for the Best Answer.
Watch these Advertisements for Winners.
Endorse ‘‘ Competition " top of left hand corner of paper.

Tin Foil. Free from lead. Sheets, 26° by 13”, 4d. each.
Fine finish, set of four, 10d.

Valve Sockets. With nut and washer.

Valve Holders. Best quality ebonite, 1/8 each.

Valves. 4-pin vertical filament, 10/6 each.

VALVE PANELS. Single Valve. Mahogany case. Baize-covered
base, ebonite top. Containing grid, leak and condenger,
telephone condenser. Filament registance, and with terminals
to allow the addition of extra panels, A beautiful piece of
workmanship. Price, 29/6 each.

Aerial Pulleys, 2/ each.
Aerial Insulators, Shell type, 2 x 2§”, green, 1/8 each.
3 ” Reel type, 2" diam., white, 54d. each.
Battpg;xesa For H.T. Make your own. Flash Lamp Batteries,
- doz.
Buzzers for Morse practice, 3/- each.
Condensers. Fixed. Exceptional quality. Terminal connections ;
from -0001 to -0or, 2/9 each.
Condenser Vanes. Not rubbish. Best Aluminium, 1/- doz.
Gondegse(ri Spacing Washers. Accurate. Small, 4d. doz.; large,
oz,

Condenser Screwed Rod. Brass, 12" lengths, 2z B.A., 9d. each.

BRITISH MADE

SUPERIOR QUALITY WIRE.
Post extra.

All wire wound free.

4 B.A., 6d. each. s.w.a S.CC. D.C.C. 8ingle Silk D, Silk d.
Contact Studs. Studs, not rubbish, 2/ doz. 12 1/10 1/11 4/- 5/4 1/8
Copper Foil Sheets. 9" x 3", 6d. each. 14 1/11 2/= 4/- 5/4 1/9
Dials, Ebonite, graduated o-180, 2/6 each. 16 2/= 2/1 4/2 5/6 1/10
Ebonite, Best quality. Any size, rod or sheet, 5/- per lb, 18 /1 2/2 4/4 5/6 1/11
Filament Resistances. For panel mounting. A speciality. 4/- each. 20 2/2 2/3 4/8 6/2 2/8
Induct;inc;d Tﬂb? 832" long. Specially impregnated. 23, 6d. g §§3 g%l gfa g;g gﬂg

. 387,7d.; 387, 8d.; 4%, 10d.; 4%, 1/-; 5%, 1/2; 67, 1/8each. -

Postage, 0d. ¢ach. DL RO d 2 37 a1 6/8 8/2 3/2
Inductance Slider Rod, 3" square in 12” lengths, 7d. each. 28 4/4 4/7 7/2 9/- 3/8
Ingulating Tubing, 6d. per yard. 30 5/- 6/6 8/- 10/~ 3/10
Ivorine Scales. o to 180°. “Engraved (not printed), 1/2 each. 32 6/- 7/3 9/2 13/- 4/2
Ivorine Tablets. Set of 6, 9d. 34 /- 8/3 11/8 14/- 4/4
Knobs. Ebonite. 14" diam. Superiorfinish. Knurled, 8d. each. 36 8/8 10/2 14/- 15/6 4/8
Mica. Pure Ruby. Pieces, 3”x 3" x -002” thick. 8d. each. 38 11/3 13/2 16/- 19/- 5/8
Paraffin Wax, 1/- per Ib. 40 15/ 18/- 18/8 22/6 6/6
Registance Wires. * Elsi” brand. 22’s (x ohm per yard), 24’s 42 17/3 21/- 31/8 34/- 9/

1-7 ohms per yard}, and 28's, enamelled {4 ohms per yard), At per 1b.

ard.
Exceptionally strong and well made, 3-leaf. 2/8 each.
Polished, complete

d. per y
Switch Arms.

A very neat wireless terminal.

with nut and washer, 2/8 doz.
Manufacturing Electrical and Radio Engineers

J. L. CARTWRIGHT & CO.,
‘“ Dept. W.”

130/132, LONDON ROAD, MANCHESTER.
Special Terms to the Trade.

SALES AGENTS WANTED

for an unlimited supply of

“BROADCO”

Crystal Receiving Sets, price 70/- complete, i.e. Receiver,
’Phone, Aerial and Insulators.

Carriage extra. Please remit ample postage, balance returned.
Orders over £2 carriage paid. Money back if not satisfied.

'Phone—Cemt. 4209. Dept. W, *Grams—Pladuram, Maxohoster.

‘The Maximum Efficiency at a Minimum Price

ENTIRELY BRITISH MADE

Send for illusirated pamphlet and trade terms to:

THE BROADCAST WIRELESS CO.

2, Tower Royal, Cannon Street, E.C.4

Telegrams—ADORNERS PHONE LONDON.

'Phone—CITY 8482.




XXVi THE WIRELESS WORLD

HIETRIE g
! |
. b s

o ULUHTHTHIT]

INSIST ON HAVING A

FULLER ‘BLOCK’ TYPE |
ACCUMULATOR

FOR YOUR WIRELESS SET!

The only Accumulator on the market that will hold its
charge from 12 to 18 months when not in use,

v

4.volt 40 amp. hours,£1 12 6, plus 1/3 carriage
6-volt 40 ,, .~ £2 8 9, . 1/6 ® I
Note:—These prices are 33%4% below those of the
N actual makers.
8,000 Sold. 20,000 still in stock.
Descriptive and Instructive Pamphlet on request from— I

The CITY ACCUMULATOR Co. (Dep: 88)
79, MARK LANE, E.C.3 (Tel. No, Avenue 91)
ALSO SUPPLIED BY—
Selfridge & Co., Ltd., Wireless Section; A. W.
Gamage, Ltd., Wireless Dept.; Barnsley British
Co-operativ> Society, Radio Section: Richford I

& Co., 153, Fleet Street, E.C.3. The South Wales

Wireless Installation Co., Ltd., 18, West Bute
Street, Cardiff,

AGENTS WANTED IN ALL PARTS. l
— -— o—— o —— —

30th EDITION
NOW READY!

The Most Interesting; Instructive
and Compl:te CATALOGUE ot
*“ Everyhing  Electrical and
Wireless ** evar publighed.
POST FREE 6d.
A wile range of Crystal and Valve
Receiving Ssts is shown and in
addition we list the most wonder-
ful range of Units and components
for making own sets,

AND RADIO REVIEW Avaust 5, 1922

_ TUBE, SHEET,
\' WIRE, STRIP,
| ROD& CASTINGS

IN
PHOSPHOR BRONZE,
" COPPER, BRASS, &c., &c.

CHARLES CLIFFORD & SON, L.TD,
BIRMINGHAM.

I HAVE IN STOCK
5000 BROWN'S

PAIRS (120 ohms) “A” PHONES
NEW AND UNISSUED

POST PER
FREE 45" PAIR

CASH WITH ORDER

WILKINSON, Lonsdale Rd., Kilburn,
TRADE SUPPLIED (Same address since 1900) N.W.6

+ The,.

‘E"“—*-;——____/'_—"‘\___
[Universal FlectricSupply - [
\ 3

MANCHESTER |/

@.P.Q. Box No. 510

Competition type, £1 1s.

Inductance Tubes. Condenser Parts, Fixed & | 3/19 .. 4/8 3/18 .. 6/6
Length 12", Moving Vanes, 2/8 doz. 7/20 .. /8
Diam, Diam. Cenire Rod, 41", 4/8 Regulating Screw, 1/~
23 .. 8d. 47 1/- | Laminated Switch Arms, Ebonite Knobs,
" .. 8d. 57 1/6 . 2/6. 3d., 1/-, and 1/6
317..10d. 6" 2/- Valve Socket, 1/9. Insulite Sliders, 1/~

3/20 .. 4f~ 7f22 .. 5/i

Extremely sensitive, for
Crystal Testing, 2/6.
Single Receiver,
With Head-Band & Cord-
| 120 ohm, 24/=; 500 ohm,
| 27/8; 1,000 ohm, 30/-
2,000 ohm, 32/6

évery 3 v., 7/6.
5 Postage Exir

Valve Socket Terminals,

Small Condensers. Contact Studs. Knife Switches.

Low-Frequency Inter- +0004 and -0005 .. 3/ | Small Size .. 2/-per doz. | S.P. 1 way, 1/9; 2 way,2/4 1/8 per set of 4.
Valve Transformer. Anode Resistances. Large ,, ..8/- ,, D.P. 1 way, 3/9; 2 way,5/- Plug Connecter,
Best quality, £1 7s. 8d. | 50,000 & 80,000 ohms 3/ Aerial Insulat Grid Cond and Lea‘, 2-pin, 1/8
Competition ~Type, re- Variable .. 13 24"-.. 2/8 7/6 Double Receiver,

liable quality, £1 1s. Anode Resistance. 2” Reel, 44d. Blocking Condenser, 5/-| With Head-Band & Cord.
Telephone Transtormers. | 20,000 to 100,000 ohms, Aerial Wire. Grid Leak, 3/- 2,000 ohm; 85/-; 4,000
Best quality, £1 2s, 6d. . 2/6 per 100 feat. Skeleton Buzzer. ohm,37/8; 8,000 ohm,45/-

Filament Rheostat, 7/6.

Brown's Lond Speaker,
H2 23 0 0

High Tension Batteries.

15- V., 8/8. Variable

Type, 36 v., Tappings
L3

A -
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25 VOLT UNITS,
FOR USE AS
GRID BATTERY.
NO CONNECTIONS
BETWEEN CELLS.

Requirements

HENDON
POTENTIAL BATTERY ACCUMULATOR

Designed and Manufactured with particular regard to the

of Wireless Telegraphy and Telephony

HOBDELL, WAY & CO., LTD., 124 MINORIES, LONDON, E.l

PATENT

LEAKAGE
REDUCED TO
AN ABSOLUTE

MINIMUM

DESCRIPTIVE MATTER ON APPLICATION

Telegraphic Address : Hobnails, Ald, London.

Telephone : Avenue 3810,

].P‘\ GENUINE & ORIGINAL fk\-

age s — e

HELLESEN DRY
BATTERIES /s

KNOWN THE WORLD OVER AS

THE BEST

CODEWORD :
“ WIRIT " Size 6Fx 24x3. “ WIRIT " 36 volts.

SPECIAL TRADE & WHOLESALE TERMS,

CODEWORD :

CODEWORD VOLTS DETAILS
' WIRON ™ Screw terminals
““ WIRTO : Strip
“WIRIT" 2 wander plugs
' WIRIN '

ALL LIS’I‘S FREE ON APPLICATION

A. H. HUNT, LTD.

H.A .H. Works, Tunstall Rd., Oroydon, Surrey

EJ' Ll POWSKY, 614, OLB%\E,ORD RD.

DON'T READ THIS

If you are a millionaire

wActual size

Price, 2/6 per dozen, plated ; ‘3/- brass; small type, 9d. per doz.
One valve detector panel complete with filament resistance
valve holder, and grid leak and condenser, ﬁtted with

insulated terminals, ted on solid base

in mahogany instroment PRICE 25/~
Leading-in Tube, ebonite, RA F pattern ‘with brass rod

and fittings. PRICE 3/8
Aerial Real Insulators, tesied to 25000 volts PRICE 4
Accumulator Charging Resistances 00 PRICE 26/~

Universal Tuners. These tuners have been desigaed to
tune in Marconi concerts, broadcasting, and Dutch
Concerts, so that a baby can use them. Wavelength g
range, 300-1,500 metres, with - m.t. condpt;asexﬁ

-
4,000 ohm phones, new patent 3-magnmet type, fitted
cords and tags, complete with nickel plated head
bands PRICE 35/-
Transmxttmg Keys, '6.P.0. pattern, fitted platinum
contacts PRICE  b/-
Valve Holders, fitted in sohd ebomte, fmng case drilled
fitted with valve earthing clip . PRICE 2/8
Grid Leaks and Condensers, mounted on solid ebonite
PRICE  5/-

Instrument Cases, solid mahogmy 9" x 6’ x 2§, highly
hed, fitted ebonite panel, unt PRICE 8/
Postage extra on all the above prices.
The trade supplied. Enquiries solicited.

LOND ON, E.3 ‘Phone: East 3345

-V F X aae e b
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__LESLIE Mc<MICHAEL:

| PROVIDENCE PLACE, WEST END LANE, KILBURN, N.W.6
J Telephone: HAMPSTEAD 1261 Nearest Tube Station: KILBURN PARK { BAKERLOO)

'BROWN?’S

] HIGH RESISTANCE

BROWN’S

LOW  RESISTANCE

——,

' TELEPHONES TELEPHONES
(With Cords) (With Cords)
8,000 ohms, There is no tele- 120 obms,

phone headgear
in the world so
sensitive and so
comfortable to
wear as a
“ BROWN.”

Price 35/~ Per Pair

We have completed an
exclusive purchase with
Messrs. S. G. Brown, Ltd.,
for some thousands of
their _re-conditioned Ex- A considerable stock is at
Government Telephones. present available.

The telephones we offer bear the hall mark of Messrs. S. G. Brown Ltd.—purchasers should '

not be misled into buying ex-Government Brown Phones which are of the older type with paper

diaphragms—these we are offering have ALUMINUM diaphragms, and are direct from
Brown’s factory

Price 50/- Per Pair

We shall supply to
amateurs and our friends
in the trade as freely as
deliveries permit. i

| ARTe

\
‘ EGG INSULATORS.

9d. each.

’ AERIAL WIRE.
This switch is a double pole change over—a most useful

piece of apparatus for panel mounting .. .. One 3/6 | iiél:!gclled ‘ C°PP°1:: 7,/72/‘23
Mounted in teak box with terminals .. .. Two 7/- 150 C(;i] " . 10/

LEADING-IN TUBES. SPECIAL TERMS
$” Ebonite with Terminals each end. "TO THE TRADE
6" long, 2/3 oG 12" longt3/-. .. 18” long 3/9

We hold enormous stocks of
all these and hundreds of
other lines of wireless ap-
paratus. You are specially
tnvited to send your en-
quiries—get the benefit of
our experience and if pos-
sible inspect our stock.

| | POSTAGE MUST BE

' INGLUDED (Except

EBONITE VALVE where orders are for £2 or
PANEL & RESISTANCE.

In Polished Box. SWITCH ARMS. over).
Price 14/- Price 2/9 |
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HIGH TENSION DRY BATTERIES
for WIRELESS SETS

NORMAL SIZE, No. W 70 V, 15 Volts W 71 V, 50 Volts GIANT SIZE, No. W 73, 15 Volts
Price 5/- Price 15/- Price 6/6

SUPPLIED IN TWO SIZES FOR 15, 50 or 60 VOLTS.
and with Tappings in 3 Volt Steps.
ALL BATTERIES FITTED WITH PLUG SOCKETS AND MOV._&BLE TERMINALS.

Complete Illustrated Price List on Application.

THE EFANDEM CO., LTD., FALLINGS PARK WORKS,
DRY BATTTERY MANUFACTURERS WOLVERHAMPTON

SENSATIONAL REDUCTIONS.

Slab Inductances, 300-30,000 m. Set of 8, 9/-. Ditto
* Qojah ” make, 10/~ per set. Postage, 9d. extra.

Basket Inductances 300-3,000 m. Set of 7, 8/-. Ditto
“Oojah make, 7/- per set. Postage 6d.

Bagket Inducta.nces, 150-1,300 m. Set of 5, 4/9. Post 3d.

SCIENTIFIC TUNING INDUCTANCES, 150-1,300 m. Set of
5, 8/~ Post, 68d. The Ideal Inductance  for Telephony.
Designed for sxmple and efficient tuning for the Dutch and
all Broadcasting and amateur telephony.

Condenser Plates, Fixed or Moving, 1/- per doz. Post 3d.

Washers for Fixed Plates, 8d. per doz. Moving, 5d. per doz. \
Post, 2d.

Threaded Rod for Spindles, etc., 5d. per foot. Post 3d.
Nuts for same, 3d. per doz.

3” Semi- Circular Scales, o-180 degrees, 8d. each. Dost 2d.

14" Ebonite Knobs, with threaded ceBné;; 6d. Post 2d.

Pointers, 2d. each. Stop-pins, 1/- per doz and Locknu

Extension Handles, 44, ‘Post extra. Locknat, 54. Keystone Speaally Treated

Valve Legs or Sockets, 1/10 per doz. Post 3d. (complete with

M;xc'lrxul‘rs[ el‘re:'];;;)als, with nut and washer, 2/3 doz. Post 4d. RA_DIO CORD

_yegme.rd Csoxll‘:deml?’ 3- pl;te al!}/&; 5- plate 7{/. 4}7,5: od.

-Stran con Bronze Aeri ire, per 100 ft., 4/-; r v .

150 ft., 5/9. Post 9d. L= and Fixing Connectors
Best Shellac Varnish, 9d. and 1/3 per bottle. Post 6d. and 9d. for Effective Aerials

Copper Foil, per square foot, 6d. Post 2d.
Wood's Metal, 6d. per { oz. stick.

D Stwgtcl;es e L e STOCKED BY ALL DEALERS IN
tact iam per doz; 5/16 diam., 1/- per doz
Nut.sfor‘sla:sx;e 3d. per doz %\ashers 2d. perdoz Post extra, RADIO MATERIAL.
Filament Resistances for panel mountmg, 3/9. Th
These are only a few of the numerous iteins contained in our €
catalogue, which will be sent free with order. EQUIPMENT & ENGINEERING CO

' 2-3, NORFOLK STREET, STRAND,
RADIO, ELECTRICAL & MECHANICAL SUPPLIES. L; LONDON, W.C.2

SCIENTIFIC SUPPLY STORES Wholesale only.

8, NEWINCTON CAUSEWAY, M Telephone : Telegrams :

FRONE =

WP = 4171, LONDON, SEL. . 7 City 1088 Kharparts Estrand, LONDON.
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ALL BRITISH
WIRELESS

EXHIBITION & CONVENTION

will be held at the
HORTICULTURAL HALL

WESTMINSTER : LONDON : S.W.1

SEPT. 30™ ., OCT.7™

(SATURDAY) (SATURDAY)

This will be the most representative
Wireless Exhibition ever held in
Great Britain

‘ @

THIS EXHIBITION has the full support
of the trade
K3

THE CONVENTION will be held under
the auspices of the WIRELESS SOCIETY
OF_.LONDON and all affiliated societies.

@
APPLICATIONS for stands will only be

accepted from BRITISH Allied and
Kindred Trades.
®
Applications should be addressed to

THE ORGANISERS

BERTRAM DAY & CO., LTD.

WIRELESS PUBLICITY SPECIALISTS _
9 and 10, Charing Cross, S.W.1 Gerrard 8063/4
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NOW READY

The YEAR BOOK of WIRELESS
Telegraphy and Telephony 1922
1476 Pages.  Price 15/= Nett.

Postage 1/-. Abroad 1/4.

Demy 8vo.

CONTENTS .

Record of the Development of Wireless Telegraphy—National and International Wireless Laws and Regu-
lations—Directory of the World’s Land and Ship Wireless Stations—International Allocation of Call
Letters—Alphabetical List of Call Letters—Meteorological Section—International Time and Weather
Signals—National Résumés of Progress in Wireless Telegraphy—Particulars of Wireless Telegraph
Patents, 1921—Aviation Section—Tabular List of Aviation Stations—Useful Data Section— Wireless
Terminology—Conventional Signs used in Wireless Diagrams—Companies Engaged in the Commercial
Development of Wireless Telegraphy—Biographical Section—Literature on Wireless Telegraphy and
Telephony—Directory of the World's Wireless Societies—Directory of Wireless Colleges and Schools—List
of Licensed Amateur Transmitting Stations—Code Section—Special Articles on * The Earthing Resistance
of Antennsm,”’ by Dr. Miessner—** The Recording of Wireless Signals,” by Dr. Abraham—* The Birth and
History of Long Distance Wireless Telegraphy '—* The Rectification Effect in its Reaction to the
Composition and Structure of Crystals.” . . . .

A valuable feature of the present issue is the specially drawn map, whicl. gives, for the first time, a simple
means of finding the distance and true direction of Wireless Stations in all parts of the World, from

London as the centre.

THE WIRELESS PRESS, LIMITED, R, tonbon, w.cz

WARNING.

MARCONI'S WIRELESS TELEGRAPH CO.,LTD,

v

A. C. COSSOR, LTD.

Marconi's Wireless Telegraph Company,
Limited, GIVE NOTICE that an ORDER was made
in the High Court of Justice, Chancery Division,
by Mr. Justice Russell on the 1st Mareh, 1922,
restraining Messrs. A. C. Cossor, Ltd., from
infringing the Marconi Company's Letters Patent
Nos. 28413 of 1913 and 126658, except so far as
Messrs. A. C. Cossor, Ltd. manufacture for
H.M. Government.

Messrs. A, C. Cossor, Ltd., were further
ORDERED upon oath to DESTROY all articles
and apparatus (other than those constructed to
the order of H.M. Government}) made or used
by them in INFRINGEMENT of these patents,
and TOPAY THE MARCONI COMPANY DAMAGES
AND COSTS.

The M-O Valve Company, Limited, of Osram
Works, Brook Green, Hammersmith, London,
W.6, is the only firm in this eountry licensed to
manufacture thermionie valves under the
patents belonging to the Marconi Company.

Any valve similar to those generally known
as the ‘‘French type" constitutes an infringe-
ment of the above patents whether manufac-
tured in this country or imported from abroad.

Marconi House, Strand, London, W.C. 2.

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE “W.p.”

Morse Practice Key

Well Made. First-class Finish, Thoroughly Reliable

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.

1213 HENRIETTA STREET, LONDON, W.C.2

Questions and Answers

COUPON

To accompany Questions
sent in during the week
commencing Aug. 5th, 1922,

VOL. X, NO. 19.
See Conditions on Page 603,
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THE ONLY WAY

to prevent

SURFACE LEAKAGE

is to fit

PUSTOIP
COWL INSULATORS

Patent applied for.
which alone guarantee

100°/. . EFFICIENCY

from Aerial to Instrument

Rain, fog, soot and dirt are all electrical con-
ductors producing surface leakage which causes
endless trouble, indistinct messages and often
complete disorganisation.

The ¢ Crystor Cowl” Insulators are
unique—made of the best quality
Ebonite, they are absolutely essential
to every aerial. Fit them NOW, and
immediately you will increase the
efficiency of your receiver,

AGENTS :—The ¢ Crystor Cowl”
Insulators will be used universally,
and you will find them the best selling
proposition in the industry, Order
your stocks without delay.

WIRELESS SUPPLIES CO.
64, MORTIMER ST, LONDON, W.1

i Horizontal Wall or
g Window.
LEAD IN
Dia. of Cowl 24",
Dia. of Shank $".

Vertical Roof : — i Lengthonthe Curve 13"
LEAD IN i Aerial Insulator i Price 10/6 post free.
Dia. of Cowl 23", { Length of Body 3" _ O PO e PP ST

Dia. of Shank . § Dia. 13" Length
Length Overall 11, ¢  Overall 4". 2/8each.

Price 10/- post free. : Set of four 10/-
: post free.

. e
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SIMPLICITY “K B 77 UNITS scONOMY

IMMEDIATE EFFICIENCY IMMEDIATZ |

DELIVERY { SATISFACTION |

By means of these units you can build up a complete one to seven valve receiving set 1n
easy stages to suit your pocket ; while in the meantime, the units already bought
are in themselves a complete receiving set, whatever their number may be. All you have
to do is to place the units side by side straight across with the brass links provided.

HERE THEY ARE: - -

UNIT No. 1. UNIT No. 2. UNIT No. 3. UNIT No. 4.
CONDENSER PANEL. DETECTOR PANEL. "L.F. AMPLIFYING PANEL. H.F. AMPLIFYING PANEL.
No. Reqd.: Optional. No. Reqd. One. No. Reqd.: 1, 2 0r 3. No. Reqd.: 1, zo0r3.

Price. Price. Price. Price.
Complete (as above) 34/- each. Complete (as above) 34/6 each. Complete (as above) 43/6 each. Complete (as above) 33/8 each
Set of Parts (panel only). Set of Parts (panel only). Set of Parts (panel only) Set of Parts (Panel only).
22/6 per set. 20/~ per set. 33/~ per set. 18/6 per set.

Mahogany Cabinet 6/- each. Mahogany Cabinet 6/- each. Mahogany Cabinet @/- each. Mahogany Cabinet 6/~ each

We also hold large stocks of complete Recelvmg Sets, Coxlholders, Coxls, Vanable

Condensers (Assembled and in Parts), Valve Holders, Filament Resistances, H.T. Batteries,

Accumulators, Aerial Insulators; in fact ALL AMATEUR REQUIREMENTS.
TRADE ENQUIRIES INVITED. CATALOGUE POST FREE 4d.

COME AND “ LISTEN IN > AT OUR SHOWROOMS. OPEN DAILY from 9 am. till 7 p.m.

THE <“K.B.” RADIO EQUIPMENT COMPANY,
Head Offices & Showrooms: 109, High Road, Kilburn, N.W.6.

Bus Services—8, 16, 28 & 51, pass door. 3 mins. Kilburn Park Stn. (Bakerloo Rly.)

Telephone Headgear Receivers
ALL Resistances

WI EL _ . WIRELESS

REWOUND

4000 ohms

Speclal Trade Quotatlons

AND UPWARDS Send Engusries—
¢ ' PREMIER TELEPHONE CO.,
=== . -7 i2/ 62, OXFORD STREET, W.1.
G TURNOCK 41 HIGH ST ASTON EHAM
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EVERYTHING FOR|
WIRELESS

Aluminium Condenser Vanes, 3}’/, 2id pair.

b?p-e‘cially ‘ _f‘ Spacing Washers for fixed and moving plate,
desi dJ 3d. and 5d. doz.
esigne | Brass Rod, threaded 3/16th, 6d ft.
for ot Br;.zazl Rfl:d, }’ square, 4d. ft.; 3/16th round,
Broadcasting 4 Brass Hex Nuts, }, 44d doz.; 3/16th, 1d each,

9d. doz.; }, 1/3 doz. 6 BA, 4d.; 5 BA,
5d.; 3 BA, 6d.; 2 BA, 7d. doz.

Brass Strip, 7 X 22 gauge, 2d. ft.; }” x 21
gauge, 14d. ft.

Brass Tube, 5/16th bore, 8d. ft.; 3/16th x 1,
4d. ft. All sizes tube from } outside.

Brass Screws, 3 and 3/, 4 BA or Whitworth,
9d. doz.

Washers, all sizes, 3/16th and 2 BA, 2d. doz.
Condenser Spindles, }’’ square threaded top and
bottom, for 25 plate condenser, 8d. each.

Ebonite Knobs, 7d. ; tapped }’” whit., 8d. each.
Extension Handles, 1/- Engraved Scales,
180 degs., 1/6.
Stops, } threaded, 3d. pair. Knob with pointer,
" 1/-.
R E CE I E RS Fila/ment Resistance with Knob and Pointer, 3/9.

Grid Condenser and Leak, 2/6. Telephone Con-

Designed and manufactured by denser, 2/6 each.

leading Telephone Manufacturers. Coﬁz‘i‘ft‘oﬁg‘l?& ligc'e and 2d. each, Copper
Backed by many years’ experience. Crystal Cups, 6d. Tested Crystals, 6d. Wood’s
Highest efliciency, concentrated Tfiﬁfgl’c‘to?l's, with polished mahogany ends,
magnetic field, instantaneously ;'0%%0 n::ti?seséol-z/b; 1,500 metres, 16/6;
zdeSted to the ears, comfortable Ebonite Sliders,, 1":/5. ‘Brass Detector with vernier
in wear, either receiver detachable adjustment, 5/- each.

from headband, protected term- Ebf,fli)t(e 4,}7&}7; _ Iizl;e:_’ 49/,_/ i 6 X ¥ 33
inals, light weight, twin series cord. Ebonite Rod, 3", od. it. s 77187, 1/6 ft.; 137,

3/6 ft. Sheet Ebonite, }”, 4/ lb.; 3/16
and 3", 5/- db.

®000000000000c00ccssnnsnte ®6sssssrccccsssssssssvnoe
.

A.T.M. LOUD AT.M.Crystal { | }bonite Discs to 337 diamefor, 1/4 cach,

ica, best ruby, 2 x 14", for condensers,
SPEAKING Detector Sets 2d. each, 1/6 doz.
RECEIVERS Highest Grade. Polished Mahogany Baseboards, 9 x 7 X ",

4/- each.
Polished Mahogany ‘Boxes for Valve Panel,
9" x 6” x }”. 7/6 each. ]
Lead-in Tubes, Ebonite and Brass, 1/-, tube 8d.

Three types of
amplifying horn,

Maximum Efficiency.

Moderate Cost.

@8csvssssestecssccnissoee

9009060000000 00000000
s00sssssscccsssecce

eecssssessssssscccton
S0ecscrescscreessscee

Y R TR Y Y FY P TY

ft.
ASk your dealer for Crystal Receivers on baseboard with 4,000 ohm
telephones, £3.
A.T.M. Crystal Receivers in Cabinet, with variable
g condenser and telephones, £4.
Bl‘Oc'idCHStlﬂg Appara tus Single-valve Panel, with -00075 variable,
£4 10s.

. 5 Two-valve Amplifier, £6 10s.
Automatic Telephone Manufacturing | Accumulators, 4v. 20a., 15/6; 4v. 40a., 21/-;
Co.. Ltd 6v. 40 a., 32/6.
. )

Post Free on Orders Value £2.

Head Office & Works : London Office :
MiltonRd.,Edge Lane, 60 Lincoln’s Inn Fields J. BRIDGE & SONS,
Liverpool. W.C.2. NELSON ST. WORKS, SOUTHEND-ON-SEA

and 300, LONDON RD., WESTCLIFF-ON-SEA.
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AN ENTIRELY NEW WORK.

The ABC Telegraphic CODE 6th Edition

FIVE-LETTER CODE.

An up-to-date Work, ccnt.ining Five letter Artificial Code Words with at least a
TWO-letter difference and a TERMINAL-INDEX of the words at the end of the Book.

Cost of Cablirg brought to a Minimum :: Simple to Use.

PRICE £3 3S. 0d. nct (U.K. and Colonies.)
Pt Inland Parcel Post 16 per copy. Continental Book Post 2/- per copy.

EDEN FISHER & CO., LTD., 6, 7 & 8, Clements Lane, E.C.4
And 95, 96 and 97 Fenchurch Street, London, E.C, 3.

RADIO INSULATION

AS SPECIFIED AND USED BY THE BRITISH ADMIRALTY

smsnmioe PAXQLIN vmen wee

TUBES DISCS PLATES, &c.

MANUFACTURED IN ALL FORMS, SIZES AND THICKNESSES

BY

THE MICANITE & INSULATORS CO. LTD.
EMPIRE WORKS

WALTHAMSTOW LONDON, E.17
TeLearams — MY TILITE, PHONE, LONDON." TELEPHONES)—WALTHAMSTOW 738,739
Registered “NIPHAN" Trade Mark. As used by HM. War Office, Electric Supply Companies,

ailway Companies, Marconi's Wireless Telegraph Company
WATER-TIGHT PLUGS STMMONDS BROS, LTD.
and CABLE COUPLINGS + s & s newron STREET. HOLBORN. W.C.
TO MEET HOME OFFICE REQUIREMENTS W\;m' i ]

COUPLING CONNECTING CABLES

g

G

Phones : Telegrams : G &
WAY TEE CONNECTORS

2600 Gerrard. 12061 Central. * Niphou. London.” S1X
Patented in Eogland and Abroad.
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AUCKLAND’

!
SPECIAL OFFER PRICES UNMOUNTED

CRYSTAL DETECTORS

Coil Wave Range Price
] No. 001 Mfd Condenser
I in parl,
- 1 [ 130-250 do 2/=
. 2 . 180-450 e /3
3 . 250-700 . [~
4 . 400-1,200 5 4/-
3 . 500-1,600 . 4,6
(N D 600-2,600 446
7 1,000-3,000 4/8
8 1,200-4,600 5/[-
9 1,600-5,600 8,
10 . 2,000-6,500 7/8
i1 3,000-7,500 8/=
12 . 4,000-12, 8/-
13 5,000-14,000 9/6
EXACT AS ILLUSTRATED» 2 : : 0 1 16/-
BRASSWORK LACQUERED POLISHED A % e / M t d C il
BASE, WITH CRYSTAL.. .. .. 6/6 Mounted 3,8 each extra, oun e 0

TABLE STAND FOR COILS

¥ ’
&, ‘4 A )
S\
% as o5 o B-X O

IVORINE SCALES
0—180° Each 10d. L,

TELEPHONE CONDENSER SCALES

TRANSFORMERS Engraved 0-180° with Knob and Bush33/9
1 Regd. Design 688454.
VALVE LEGS, with Nut and Washer, 3d. each EXAGT (TR LR T ATED
VALVE PINS, with Nut and Washer, 2§d, each PRICE EACH 21/ ;

Unmounted (as illustration),
Suitable for 120 w Phones.

Unmounted ., .. .. .. 15/
In Box with Terminals |, |, 196 FIXED CAPACITY
CONDENSERS
A S From 0002 to 005,
SWITCH L = \\\\}‘_
ARMS st

-Leaf Contact.
rass Bush and

¥ Nuts. Each FILAMENT RESIST.ANCES
2/9 Resistance wound on Erinoid
Former, knob fitted with

Over 4,000 told. brass bush and pointer, Price Price each ... 8-

5/8 each. Thousands of these

resistances are now in use. Mica Dielectric

G. Z. AUCKLAND & SON

395, ST. JOHN STREET, LONDON, E.C.1

Manufacturers of Radio Apparatus
Factories : ISLINGTON, N. Phone—CLERKENWELL 3173, Telegrame—"ZAUCKADIO, LONDON."”

Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Street, London, Z2&&
W.C.2; Sydney, N.S.W., 97, Clarence Street; Melbourne, 422-24, Little Collius gt

‘i"ﬁg Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the &t
A_;H" ] Eﬁ-‘-—
Street ; New York, 326, Broadway.
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as 8 Weekly Newspaper.

i A New Condenser for Wireless Receivers
THE DUBILIER TYPE 600 MICA CONDENSER

The iliystrations show two types of this new condenser for wireless receiving circuits. These condensers have the same perfect mica
insuldtion, the same high efficiency and the same permanence of capacity as the lar Dubtlier Mica Condensers used in wireless
transmitters. Distortion when receiving telephony is often due to bad design o?erthe components of the receiver—therefore
use effizient Dubilier Condensers-in your receiver to obtain the best out of your set.

\ TYPE 600 . MICA CONDENSER
= 2 MICA CONDENSER \ ﬁ \
.,,;"

With Clips for Grid Leak. Without Clips for Grid Leak.

. . | buBILIER
=3 DUBILIER - ie ¥

i A ! [ )

¢ | f £ONDENSER CO (4321 Lre
CONDENSER CO {19201 !

PRICES.
Capacities from 0'0001 to 0°0009 mfid. . /6 each
» ”» 0001 ,, O , inclusive &3/-
Condensers complete with Grid Leaks T
TRADE TERMS ON APPLICATION.

Both types of condenser (with or without clips for a grid leak) are fitted with screw terminals as well as tags for making
soldered connections.

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’s Bush, London, W.12

Telephone—Hammersmith 1084 Telegrams—Hivoltcon, Phone, London. Code—Marconi International
All American Enquiries to be addressed—

DUBILIER CONDENSER CO., Inc., 217, Centre Street, New York.
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CAMBRIDGE
THERMO-GALVANOMETER

(Duddell’s Patent)

For measuring extremely small
alternating currents of high frequency

Will ‘measure 20 micro-amperes, oOr
detect 2 micro-amperes, and can be
used for currents of any frequency

Further particulars on request.

The Cambridde and Paul

INSTRUMENT C©0 I'?

WORKS ©

oor O 45 GROSVENOR PLACE,
LONPON & é'nfifrfiﬁ-'l,om)orv S . W.L

4T

“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity.
LET US QUOTE YOU
SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO

THE MANUFACTURERS

~ HIGH ROAD

DIAMOND-FIBRE .
SOUTH TOTTENHAM , N45.

WORKS
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Fine Instruments
Jor Library and
Drawing - Room

H.P.R. UNIVERSAL —
3-VALVE AMPLIFIER 7 ae

One rectifying, one ILF., one L.F. valve, as supplied to the Air Ministry.
The H.F. ¢irenit. which is tuned over the entirve range from 1530 metres
to 30,00 metres, is of the highest possible efficiency, six patent H.P.R.
tuneable 11K, transformers heing employed. These are instantly changed
and tuned in a few seconds without any difficulty. No loose parts. Easily
operated hy anyone—ahsolufely no technical knowledge of any kind re-
quired. Perfectly finished within and without. Each instrument certified
and guawranteed.  Demonstrated with pleasure. Price £140:0: 0

This ingtrument, combined with the H.P.R. Universal Tuner,
constitutes the handsomest, most easily operated, complete, com-
pact and efficient 3-valve receiving station obtainable at any
price.  May be dismantled and rve-erected in five minutes.
Provision is made for the addition of further amplifying units
(high and low frequency) as required.

Full particulars of these and many other instrumcnts of convenience for expert and
novice alikc may be had upon application Trade Supplied

H.P.R. WIRELESS, LTD.

Pioneer Designers and Makers of Fine Valve Receiving Instruments
for Amateurs

Head Office and Demonstration Room :
CARLTON HOUSE, GT. QUEEN STREET,
KINGSWAY, LONDON, W.C.2

Tel.: REGENT 1719

iti

t
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— ---CQ Std bi

for ERICSSON PHONES

e ‘ ‘ 7HEN you instal your wireless set—crystal or valve

—you'll get maximum results if you fit Ericsson
Phones—tlarity, sensitivity, strength of signals and absence
'\ of * click.” Specially suited to telephony.

Ericsson Phones embody the accumulated experience of telepbone
manufacture for & generation,

Easy to the head, light and comfortable. The magnets never lose
their strength and ‘' shorts ™ are non-existent.

Write for Particulars
The BRITISH L. M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office:
60, Lincoln’s Inn Fields, E.C.2

® o 0.

e Telephones °

RADIO INSULATION

AS SPECIFIED AND USED BY THE BRITISH ADMIRALTY

BRITISH MADE PAX 0 LIN BRITISH MADE

TUBES DISCS PLATES, &c.

MANUFACTURED IN ALL FORMS, SIZES AND THICKNESSES

BY

THE MICANITE & INSULATORS CO. LTD.
EMPIRE WORKS
WALTHAMSTOW LONDON, E.17

TeLearaMs — MY TILITE, PHONE, LONDON" TELEPHONES —WALTHAMSTOW 738, 739

T —— .
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Everything in the Ether is yours with certainty if you use

MANCHESTER:

BIRMINGHAM :

f
) 133 NEW STREET. G1, BRIDGE STREET,
| e | BURNDEPT | =
i a
,’ LIVERPOOL: LEEDS :

1C, SOUTH JOHN s 48, GY. GEORGE

e ) SYrERT,

; R STREET. G Ve,
g —srrry
Wiinmntidy:
d LONDON OFFICE & SHOWROOMS
15 Bedford Street. Strand. W.C.2

N

For Broadcast and Concert
Reception the Burndept Ultra II

* This Set will receive the broadcast concerts loudly within 150 miles
radius on headphones— within 50 miles radius of London or other high

w;:‘l 7 power broadcasting stations it will receive on loud speaker. Extra note
H0.ohms

magnification can always be added if desired for large halls,

demonstrations, etc.

Complete ULTRA II Set consisting of Burndept Tuner, Ultra }1—

Set short wave coils, pair Brown’s 120 ohm Phones, 2 Marconi Valves,
Sy 6 volt 60 amp. Accumulator, 60 volt H.T. Battery in case, Aerial

L AT 120 thms wire and Insulators.

< Phanes &£30-0-0 Packed free. Prompt delivery

THE ETHOPHONE No. 1

(Trade Mark)

i q 5 Iy This Instrument has been specially designed for
1 PrlCG. £12 10 0 the reception of Broadcast Music, Speech, etc.

4 (without Valves)

It can be used with satisfaction by two listeners at tle same time.

i Receiving redius 25 to 40 miles cf transmitting stations.

A srecial errangement is ircluded which permits rcception of time signals from Paris. THIS SET COMPLETE AND READY

FOR USE inciudes one gocd tet of High Resistaice Phones, Coil cf Aeral Wiie, Insulators and complete instructions.

No knowledgelc f Witeless 1equi:ed to of erate. Price £8 -0 - 0. Packlng and Postage free.

SHORT WAVE (CONCERT) COILS. These coi's have been specially designed for BROADCASTING and NEW

AMATEUR WAVELENGTHS. They are 3” in diameter and mounted on standard BURNDEPT coil plug so that

they are interchangeable with BURNDEPT PATENT CCILS. The new coils (4 in number) replace Burndept Coils No. 25

and 5o which are now discontinued. Price (sat of 4 coils) 25/-, Wavelength range approx. 150-750 metres in

conj unction with -00075 mid. variable condenser (BULRNDEPT VERNIER).

ILLUSTRATED CATALOGUE post free 6d.; returnable with first order. This gives full details

of our ABSOLUTELY COMPLETE receiving equipment for ONE up to FOUR VALVE Sets.
' PRICES RANGE FROM  £21. R

{ BURNDEPT, LTD, NN ORRS STt iriss ol asaTes

The Western Counties Electrical & Engineering

COMPANY

Telegrams—" Electron. Yeovil."” Telephone—223 Y eovil
Electric Lighting & Power Engineers
MIDLAND BANK CHAMBERS, YEOVIL.

SOLE AGENTS for

| MESSRS. BURNDEPT L'TD.
for South-Midkand and South-Western Counties (excepring the City of Bristol)
* o whom applications for sub-agencies for t/ﬁ_rt area should be addressed.

A2
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VerticallRoof
LEAD IN
Dia. of Cowl 23"
Dia. of Shank 2"
Length Overall 1177
Price 10/= post free.
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seassssessnanne

- THE ONLY WAY TO PREVENT

SURFACE LEAKAGE

COWL INSULATORS

(Patent applied for)
1009, EFFICIENCY GUARANTEED

‘Rain, fog, soot and dirt are all electrical conductors
producing surface leakage which causes endless trouble,
indistinct messages and often complete disorganisation.
The * Crystor Cowl ™ Insulators are unique—made of
the best quality Ebonite, they are absolutely essential
to every aerial. Fit them NOW, and immediately
you will increase the efficiency of your receiver.

[ P PP TTTTITTITII sersessesesesassesresasanisense sscsesess sessssescsssessece sscsseste .
Horizontal : : HERE IS REAL PROOF :
Wall or OF THE EFFICIENCY OF
Window

LEAD IN

P T T T LT LTI LT

AtcIsTENED

sen

Wireless Supplies, Headingley, Arnold Road,
64, Mortimer Street, W. Clacton-on-Sea.

26th July, 1922

cnenee

Dear Sirs,

As promised, I let you know that I succeeded in
catching up the WRITTLE Concert last eve—
over 40 MILES AWAY. Will call when near

Dia. of Shank 2”. your address. A. ]. PAINE.

Length on the Curve 13" NEED MORE BE SAID ?
Price 10/6 post free. : Complete Sets from £2 10 0

A

A

Dia. of Cow! 24",

9000 5INREse00se0sa00000000RTIENI0RI0ERRIRIICsEsOORRS
seavesee

oy

0600000000 0080000000000NRRRRIRRRTES

AERIAL INSULATOR

Length of Body 3". Dia. 13",
Length Overall 4. 2/6 each.
Set of four 10/- post free.

WIRELESS
SUPPLIES CO.

64, Mortimer Street,
LONDON, W.1

'Telepho_ne . Museum 2672

.
.
.
H
.
.
o
.
.
-
.
H
.
.
.
.
.
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— LESLIE M<MICHAEL:

PROVIDENCE PLACE, WEST END LANE. KILBURN, N.W.&

Bue Services 1. 8, 16, 2B, 31 all pscs West End Lane

Telephone: HAMPSTEAD 1261 Nearest Tube Station: KILBURN PARK { BAKERLOO)

BROWN’S TELEPHONES GUARANTEED IN PERFECT CONDITION. These Type A (Reed type

ot tel2)11233) a2 2t2allaaliin evary way. Taey ars recogaisel as the fl 2e3t produzed, are unused and guaranteed in perfect condition.

BROWN?’S BROWN'’S

+HIGH RESISTANCE

LOW  RESISTANCE
TELEPHONES TELEPHONES
8,000 obhms, } ft 120 ohms.

Pricc $3/= Per Pair I} To get the et Price 50/= Per Pair
. rom your set use
ILLUSTRATED CATALOGUE Y the best phones : :

ILLUSTRATED CATALOGUE
16 Pages. 100 Illustrations.
Write for Catalogue (W)
8d. post free.

16 Pages. .100 Ilustrations.

Write for Catalogue (W)
8d. post free.

Catalogue (W) includes list of
Complete Crystal and Valve Sefs

Catalogue (W) includes list of
from 93/ post paid.

Complete Crystals and Valve Sets
from 95/- post paid.

There is n> Talephone Headgear in the World so Sensitive and so Comfortable to Wear.

We hold the largest Stock in the country of Disposal Board Apparatus, tuners, receivers, amplifiers, etc.

Il

TEC

HIGH TENSION DRY BATTERIES
for WIRELESS SETS

[ NORMAL SIZE, No. W %o V, 15 Volts W 71 V, 50 Volts GIANT SIZE, No. W 73, 13 Voits
Price 5/- Price 15/- Price 6/6

SUPPLIED IN TWO SIZES FOR 15, 50 or 60 VOLTS.
and with Tappings in 3 Volt Steps.
ALL BATTERIES FITTED WITH PLUG SOCKETS AND MOVABLE TERMINALS.

Complete Illustrated Price List on Application.

THE EFANDEM CO., LTD., FALLINGS PARK WORKS,

DRY BATTITERY MANUFACTURERS WOLVERHAMPTON
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BATTERIES FOR WIRELESS

*‘ High Tension Block Accumulators

= Fuller “Chad*’ Batferies

Block Accumulators, unlike the ordin-
ary Plate Type. retain their energy
for 12-18 months on one charge.
Unequatled for use with Wireless

Fuller Plate and Patent
Block Cells (4 and 6-volt
sets) are eminently suitable
for Wireless Work.

Designed for use in supplying the
anode (sheath) circuit of thermionie
valves for reception purposes.
Expert tests in every case confirm

Thermionic Valves. Standardised
sizes—13 and 3 A.H. capacity.

Type  No.of cells| Voltage. | Capacity Price La.st much longer than ordm.ary .Dry
“At2Z 12 | 24 | BAH.| #15 0 Cells, {ree from risks of leakage and short circuits.
_A 30l 30 ‘ 60 | 1tA.H. |£10 0 0_| [_Type No.ofcells, Voitage CapacityA.-H. Price

A 12/K 12 i 24 ‘ 3 A.H. £5615 0 A | 8 12 I approx. | 5/~
A 30/K 30 60 | 3AH. | £1210 0 A ‘ 10 \ 15 | rapprox. | 7=

- 8 12 4% approx. 11/9

EBONITE—Rod, Sheet and Tube B 5 = 1 approx, | 16/

its superiority over the Standard
Battery usually employed.

Telegrams: ** Fuller, Chadwell Heath.”

FULLER’S UNITED ELECTRIC WORKS, LTD.

WOODLAND WORKS, CHADWELL HEATH, ESSEX.
Telephone :

[lford 171 (4 lines), London Telephone Area.

v

TRADE MARK

The WHITECROSS
COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

< FOR YOUR AERIAL

100 ft. 7/22 COPPER

WIRE, 4 REEL IN- 5
SULATORS, 20 yd. :
SKEIN ROPE CORD,

1 MAST PULLEY, COMPLETE

LEAD-IN-TUBE Post free British.

Isles.

Henry J. Brewster & Co.
11, Queen-Victoria St., London, E.C.4

THE TINGEY UNIT SYSTEM

has proved its
efficiency
Write for
ILLUSTRATED

which contains an article on
Wireless Made Easy and a

less Goods in Stock
Write for lliustrated

CATALOGUE|}

Complete List of all Wire- |

Catalogue 3d. post free |

W. B. H. TINGEY, 3,temsrt . ., |

e L mees el A
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vV Q MENT LTD.
AT - . Rap1o ENGINEERS AND MANUFACTURERS Wi,

6785. 8 APPARATUS AND SPARES 98 N
WRITE FOR OUR ILLUSTRATED LISTS OF SETS AND COMPONENT PARTS, 3d. éOST FREE
Head Office : 90, CHARING CROSS ROAD LONDON, W.C.2

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS

Wireless and Meteorology. By W. G. W. Mitchell, B.Sc., F.R.A.S., F.R.Met.S. 609

Some Experiments with a Kite Aerial. By K. S.and J. C. - - - . 614
An Anti-Radiation Circuit. By G. P. K. = = = S = - - 615
A TFour-Valve Station suitable for Short W avelengths (contv,nued) By

Percy W. Harris - - - - - - - - 616

Contents continued on next page.

IRADIO TELEGRAPHY & TELEPHONY

ALL YOUR REQUIREMENTS SUPPLIED FROM STOCK.

PULLEY BLOCKS, best galvanized, as illustrated, 2/9 post free,
SPREADERS, finest stout ash, free from cracks, 6' x " dlam,
8/. each. Carriage 6d. extra.

AERIAL WIRES, best quality only supphed Phosphor Bronze—
7/20, 18/-; 7/22, 13/6; 7/25, 7/-. Copper—z/20, 16/-; 7/22,

11/6: 7/25, B/-. All per 150’ coil. Longer or shorter lengths
supplied at proportionate prices.

SHELL INSULATORS.

Green porcelain, size '* A" 2}” square, weight 4 ozs.
Price 1/8 each. Size " B, 3" square, weight 6 ozs.

Price 2/2 each. =
e ————— ( [~
EGG INSULATORS. _.___-—-—/
Asillustrated, size 13" x 1°. Green porcelain. Price 8d .

each, Postage extra.

REEL INSULATORS. I

As illustrated, $* diam., white porcelain, per dozen, 2/8,
post free,

LEAD-IN INSULATORS, as illustrated, 9" long, 3/-; 12" long, 3/3. Postage 4d. extra.

32 PAGE ILLUSTRATED CATALOGUE 7d. POST FREE.

LRA D l 0 S U P P L l E S (DEPT. 1), 236, HIGH HOLBORN, l:g‘l:‘?_%?:semgssi
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NOW IS THE TIME to acquire a sound theoretical and practical

knowledge of THREE ELECTRODE VALVES,
(as applied to C.W. Radio-telegraphy and Radio-telephony), by means of my
POSTAL INSTRUCTION COURSE.

Perfectly Simple 2/Lt. E. REDPATH,
HMay [ Send you Particulars? 19, Niger St., BARROW-IN-FURNESS

CONTENTS (coniniess

The Principles of Tuning in Wireless Telegraphy. By C. E. Field, B.Sc. 620

A Liverpool Amateur Receiving Station. By Samuel Lowey - - - 624
International Amateur Wireless - - - - - - - - - 627
Notes - - - - - - - - - - - - . 628
Calendar of Current Events - - - - - - - - - - 629
‘Wireless Club Reports - - - - - - - - - - 330
Questions and Answers - - - - - - - - - - 633
Share Market Report - - - - = - - -, - - - 640

TaE WIRELESS WORLD AND RADIO REVIEW is published weekly on Saturdays.

All correspondence relating to contributions should be addressed to THE EDITOR,
THE WIRELESS WORLD AND Rapio REviEw, 12-13, Henrietta Street, London,
w.C.2.

No responsibility can be taken for MSS. or photographs sent Wlthout stamps to
defray cost of return postage.

Editorial and Publishing Offices, 12-13, Henrietta Street, Strand, London, W.C.2.
Telegraphic Address: ‘ Radionic, Rand, London.” Telephone No.: Gerrard 2807.
Advertisement Managers, Bertram Day &-Co., Ltd., 9 & 10, Charing Cross, S.W.1.
Telephone No.: Gerrard 8063 and 8064,
SUBSCRIPTION RATES.— R
28s. per annum, post free. Single Copies 6d. or post free 7d.
Registered at the G.P.O. for transmission by Magazine Post to Canada & Newfoundland.

HOLLOW STEEL MASTS FOR AERIALS—

These masts are light, strong, easily erected, and will last a lifetime. All lengths over
15ft. are made in sections and each mast is supplied complete with baseplate, finial, rope
cleat, pulley sheave, guy clips, three steel guy ropes and strainers, painted one coat
ready for immediate erection. Being made of steel, no lightning conductors are required

PROMPT DELIVERY. PRICES F.O.R. FOR CASH WITH ORDER, EACH
10ft. .. 32/6 15ft. .. 42/6 20ft. .. 45/-
25ft. ... B57/6 30ft. ... 84/ 40ft. ... 126/-
Other Lengths supplied at equally Low Prices. Trade Inquiries Invited
THE WIRELESS STEEL MAST & ACCESSORY COMPANY
Lombard Street West, West Bromwich Telephone No. 447
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2MT-WRITTLE

The Pioneer British Radio (oncert

The Marconi Scientific Instrument Company, Ltd.,
are offering two

CASH PRIZES

in connection with their # K.W. Radiophone
Transmission on 400 metres from

2MT on AUGUST 1HE 15™

at 8 pm. (B.S.T)

number of experimental circuit arrangements will be
used on this occasion and the FIRST PRIZE

of £5 will be awarded to the amateur who, in the
opinion of Capt. P. P. Eckersley, of 2MT. has

submitted the most comprehensive

REPORT UPON RECEPTION RESULTS.
SECOND and THIRD PRIZES of £2 and £1

respectively will also be given.

Results will be published in an article upon 2MT
appearing in ‘‘ The Wireless World " of Sept. the 9th.

-LISTEN—IN'!

Reports should reach the undermentioned address
not later than August the 21st.

Tue MARCONI SCIENTIFIC INSTRUMENT co. 1.

RESEARCH DEPT.,
21-25, St. Anne’s Court, Dean Street, Soho, London, W.1

Telephone : Gerrard 7745. Telegrams : Themasinco, Codes : Marconi International,
(Private Branch Exchange). Westcent A.B.C. 4th & 5th Ed,
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Ideal Valve
Accumalator. |
B 50 Amps.
By far the best :

NTISES  for

VALUE, QUALITY and EFFICIENT SERVICE

value in Accumu- ;
lators on the!:

Avaust 12 1922

market. Ask those |
who already have |
them. :

Dimensions of each

cell 8 X 4 X 3.

Weight without '
Acid s}.

Brown Sterling |
Phones.
Multi-Magnet Type |
The world renown-
ed headphones giv- :
ing  unsurpassed !
efficiency. H
.. 48/-
-+ 51f=
.. 52/
Complete with best |
quality cords. A

120 ohms
2,000 ,,
4,000 ,,

Important Announcement to the Trade

LIVE AGENTS WANTED IMMEDIATELY IN
ALL PARTS OF THE COUNTRY TO STOCK

FULLER BLOCK ACCUMULATORS

FOR WIRELESS PURPOSES.

There is an unprecedented opportunity for the retailer to
build up a wide connection amongst wireless enthusiasts
by supplying a really efficient Accumulator, one that is
fool-proof, an important factor when the same is to be
used by the Amateur.
Don’t run the risk of making a dissatisfied customer by
supplying a plate-type battery, which will not hold its
charge when not in use. The E.M.F. of the “ Block " cell
will not fall below 2 volts even if left unattended for
a period of 12 to 18 months.
We are about to establish reliable

ACCUMULATOR CHARGING STATIONS
throughout the country in readiness for the rush of

business which is sure to follow as soon as the broadcasting
scheme is launched. .

If interested, please write to * AGENcY

THE CITY ACCUMULATOR CO. (Dept 88)
79, MARK LANE, EC3
Phone : Avenue 91 (3 Lines) Telegrams : Tyche, Fen. Lendon

2 volts 10/-:
e Crystal Set
e = . R of remarkable efficiency.
Carriage. : High Tension Capable of receiving
2 volts x;- ; Battery. ?roadcasﬁsiuphto 35 miles
4 2/- i rom hig ower
6 3/- Wates Speciality. sending stationg, also

15 volt, 11 cell standard
size 9" X §x 2.
Price .. .. 3/6each.

A De

Luxe

special coil for receiving
Paris time signals. Sup-
plied in handsome po]isg-
ed teak cabinet with
hinged lid and best quai-
ity high resistance phones

Price £712 6
A one valve panel suit-
able for receiving broad- VALVES
casts up to 50 miles. : We Stock.
. Soundly constructed,care- ;| Muilard’s “Ora”
fully tested, and supplied : 15/- each.

complete with full in- : ;

stroctions for working. i Marconi - Osram
Price £4 each R Type
(without valves) H 26/6 sach.

[TBS FROS.|
WIRELESS ENGINEERS
13-14.GT QUEEN SYJ’('INGSWAY. LONDON WC 2,

Phont Growass S76  Telegrams Zrwatesenc Westcewt

EBONITE AND
VULCANITE

| TUBES—RODS—SHEETSI

LARGE
STOCKS

Teleptome :
2168 Central

BRITANNIA RUBBER AND
KAMFPTULICON CO., LTD.
7, NEWGA TE ST., LONDON, E.C.1

Telegrams :
Britannia, London
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Wireless and

Meteorology

By W. G. W. MircHeLL, B.Sc.,, FR.AS, F.R.M_et.S.

' HERE are many .classes of the com-
I munity to whom the weather conditions
are of the utmost importance. The
aviator, the sailor, the farmer, the holiday-
maker and motorist are all interested in the
weather, though in very different ways. For
whereas some of these are chiefly interested
in present weather conditions over a large
area, others are more naturally concerned
with future weather conditions spread over
a considerable period of time (i.e., in weather
forecasts). Yet again, for each of the classes
mentioned there are problems of very special
concern.  The aviator is more naturally
interested in the strength and direction of
the wind and the visibility and amount of
cloud in the atmosphere above the ground.
This is specially so in the cross-channel
flights (see Fig. 1). The farmer, on the other
hand, naturally seeks information of future
weather, likely rainfall and sunshine. It will
thus be apparent that any organisation which
attempts the dissemination of meteorological
data must be far-reaching both in regard to
the area covered end the diversity of the
elements recorded and transmitted. But in
any case there must be included a great deal
of information which does not interest in-
dividual members of the community. This
difficulty has to some extent been overcome
in France by the issue of a special ““ Agricultu-
ral meteor ” at o710 G.M.T. daily, intended
for farmers. For this purpose France is
divided into several regions and a forecast
for the next 24 hours for each district is sent
in plain language by telephony. )
During the war, the demand for early
meteorological information became very acute,
and although codes for use in weather tele-
graphy had been devised as far back as 1875,

they were not.sufficiently comprehensive for
the more immediate needs of war. The
impetus given by the war has no doubt brought
about a more general interest in meteorology,

_and the immense amount of data now dealt

with requires the use of a code for the sake of
brevity.

In the organisation of a meteorological
service three problems are involved, namely,
the collection, exchange and distribution of
reports. The following brief outline deals
with the services undertaken in this country :—

(i) The collection of observations of present
weather from a number of stations embracing
the British Isles and the surrounding regions.
Nearly 60 stations are now included in this
network and report daily to the Meteorological
Office at the Air Ministry. In this country
reports are collected by W/T from about ten
stations, and the remaining reports are col-
lected by telegram and in certain cases by
telephone. The reporting stations are of
different kinds :—

(a) A first-order land station or normal
Meteorological Observatory is one at which
continuous records or hourly readings of
the following elements are taken: air
pressure, temperature, wind, sunshine and
rain, with eye observations at fixed hours
of the amount, form and motion of clouds,
together with notes on the weather.

(b) Second-order stations: observations
are recorded daily at two fixed hours at
least of pressure, temperature (wet and dry
bulb), wind, cloud and weather, with daily
maxima and minima of temperature, daily
rainfall and general remarks on the weather.
In some cases the duration of bright sun-
shine is added.

(¢) Third-order or auxiliary stations are
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of the same kind as (b), but report eithe
(i) less full or (ii) observations taken once
afday only, or (iii) observations taken at
other than the recognised reporting hours.
Besides reports from these 6o stations,
the ;Meteorological Office exchanges reports
with nearly all the principal meteorological
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observatories in Enropz. Reports from ships
on the Atlantic are also received by W/T and
are often of great value to the professional
meteorologist at headquarters when making
a forecast. They are often indicative of
impending changes on the western seaboard,
and their value will be referred to later.

| Mo
i‘j’md&‘lr;m
\B.Time of Observat nvr

B Neather

I T Nedght of lowest

B Distance of visibility

8 Distance of visibility
seawards

Fig. 1. Weather chart for the guidance of pilots at the London Terminal Aerodrome.

The chart gives in a graphical form, information of great value to the airman.

Wind, weather,

cloud and visibility observations along the route are shown by means of the arrows and indicators
which are frequently “ set > by the meteorological staff at the Aerodreme from reports received
by W/T.
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The central Meteorological Office translates
the individual seports into a graphical form
by entering the chief elements on a map.
These maps, or synoptic charts, give 2 general
impression of the present weather at a certain
instant of time over a very large area (compared
with the area covered by individual reports).

.|
e
%
=

=
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They are the basis of modern forecasting.
The trained meteorologist thinks in maps.
The most general thing which could be
said about the weather is that it is constantly
changing, or perhaps more precisely, it is
constantly subject to change. It is conse-
quently necessary to devise means for rapidly

Fig. 2. Crovdcn Aerodrome Meteorologicai Staticn. ** Atmospheric” D.F. Aptaratus, or * Thunder-
storm Finder "—an auxiliarv investigaticn carried cut in the field of meteorology by means of wireless.
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making known in a comprehensive form the
various changes which are going on in the
atmosphere. As we have indicated, before
the war there was no national distribution,
although some headway had been made by the
publication of charts and forecasts in the
daily newspapers. Information through these
channels was of necessity several hours old.
W9T furnishes a means of rapidly broadcasting
this information.

- The distribution now carried out by W/T
from the Meteorological Office comprises
three distinct forms of report.

(o) The “ general inference > which is issued
in plain language (Morse code) at o915 and
2000 G.M.T., and of which the following
is a specimen: Saturday, July 29, 1922.
“ General inference from observations at
7 p.m. (18 h.) :—A secondary depression has
developed off South-west Ireland and will
probably move north-eastward, causing rain
in the west and north. Over the midland,
southern and eastern districts the weather
1s likely to continue mainly fair with moderately
high temperature.” This general inference
embraces the whole of the British Isles, and
its very general character is evident at once.

AvgusT 12, 1922

In drawing any conclusions from a single
inference, great care must be exercised.
However, if this inference is used in conjunc-
tion with a synoptic chart drawn up a few
hours previously (as for example those pub-
lished in several of the daily newspapers),
a good general idea of the changes likely to
come about in any particular area can generally
be estimated. A similar forecast is issued for
the ¢ western seaboard > from Clifden, and
particulars of these transmissions is given in
the table below :—

(B) Coded forecasts for various districts in
the British Isles are also issued. They are
sent in code for the sake of brevity, but they
would be of greater value if they could be
sent in plain language in a similar form to
the French agricultural meteor.

The districts covered are roughly as fol-
lows :—

Group 111.—Southern England (central

part) : Dorset, Wiltshire, Berkshire, Hamp-

shire.

Group 222.—South-east England : London,

Middlesex, Essex, Surrey, Sussex and Kent.

Group 333.—Yorkshire, Lincolnshire, Not-

tinghamshire.

STATIONS  TRANSMITTING METEOROLOGICAL INFORMATION IN GREAT BRITAIN.

e Latitude. | Longitude.

Station. Sign.

0° 07’ W. |
0° 07" W.

Air Ministry GFA | 51° 31’ N.
Air Ministry GFA | 51° 31’ N.
Air Ministry GFA | 51° 31’ N.
Air Ministry GFA | 51° 31’ N.
Air Ministry GFA | 51° 31" N.
Air Ministry GFA | 51° 31’ N.

0° 07" W.
0° 07" W.
0° 07" W,

Air Ministry | GFA | 51° 31" N.

Air Ministry GFA | 51° 31’ N.

1
4
0°07"W. | 4
4
4
1

"0° 07" W. | 1,300 C.W.

0° 07" W. | 4,100 C.W.

IW“,"‘" Nature and Time of Transmission (G.M.T.)
ength

00 C.W. | Synoptic data for 0100 sent at 0200.

00 C.W.*| Synoptic data for 0100 sent at 0600.

00 C.W. | Synoptic data for 0700 sent at ()800.

00 C.W. | Synoptic data for 1300 sent at 1400.

00 C.W. | Synoptic data for 1800 sent at 1900.

580 C.W. | Aviation rveports at 0335, 0435, 0335,

0635, 0735, 0835, 0935, 1035, 1135,
1235, 1335, 1435, 1535, 1635.

Coded district forecasts sent at 0900
(approx.), 1500 (approx.) and 2000
(approx.)

General inferences sent at 0915 and 2000.

Clifden MFT | 53° 27" N. | 10° 1" W. | 5,750 spk. Western seaboard forecast and data
(Ireland) issued at 0950 and 2150.
Croydon ' .. | GED | 51° 21’ N. 0° 08" W. 900 C.W. | Radio-telephonic communication with
aircraft in flight.
Lympne .. | GEG | 51° 05’ N. 1° o1’ E. 900 C.W. | Radio-telephonic communication with
i aircraft in flight.
Renfrew .. | GER | 55° 52’ N. 4° 24’ W.-| 900 C.W. | Radio-telephonic communication with
aircraft in flight.
Renfrew .. | GER | 55° 52’ N. 4° 24" W. | 1,300 C.W. | Meteor reports to Air Ministry at 0705,

Lerwick .. | GEL | 60° 09’ N. 1° 10" W.

900 spk.

-

1005, 1305, 1605, 1805.
Meteor report (Reykjavik ) to Air Ministry
at 1005.

* Note.—In cases of breakdown of the main set or other delay in commencing transmission on 4,100 m.
the message will be issued on 1,400 m., commencing 10 minut®s after the routine time.
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Group 444.—South-east Scotland (places
within a 50 mile radius of North Berwick).

Group 555.—South-west England : Devon-
shire and Cornwall.

Group 666.—North-west district : Lanca-
shire, Cheshire, Shropshire and North
Wales.

Group 999.—England and Southern Scotland
taken collectively. The forecast for this
group is appended to the  general
inference > issued at 2000 G.M.T.

(y) Synoptic reports are issued in code. The
information contained in these messages,
when plotted on a chart, graphically describe
the distribution of barometric pressure (re-
duced to sea level and to a temperature of
32°F. in latitude 45°), the direction and velocity
of the wind, the state of the sky and/or sea
and the character of the weather from simul-
taneous observations taken at certain fixed
meteorological stations on land supplemented
by information transmitted by ships. To
make full use of these transmissions, the ama-
teur requires some knowledge of the principles
of meteorology. A brief explanation of the
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method adopted will be given in a future
article.

The table on page 612 gives a complete list
of regular transmissions of meteorological
data in Great Britain.

The main problems involved in the applica-
tion of W/T to the science of meteorology
have been indicated above. There are, of
course, other matters such as the electrical,
optical and acoustical phenomena occurring
in the atmosphere which are closely allied to
to the science of meteorology. Among these
auxiliary problems, W/T has been used in
the location of thunderstorms. Fig. 2 shows
the form of direction finding apparatus em-
ployed at the meteorological station at Croydon.
A frame aerial is installed in the room above
the instruments. A wavelength of 30,000
metres is used, and the number of * atmos-
pherics ” heard in different directions in
15 seconds is counted. During the war this
method was extensively used by the D.F.
stations of the Admiralty in locating the
position of thunderstorms by determining
the direction from which the radio dis-
turbances created by a storm were received.

Litzendraht

Its value in the Construction of Tuning Coils.

great aid to efficiency is to be found in

the use of Litzendraht for tuning coils.
It is perhaps as well to explain here that this
is a form of wire made up of a large number
of fine separately insulated strands, which
has the valuable property of very low high-
frequency resistance (that is, when compared
with a solid conductor of equivalent direct
current resistance). Such wire is extremely
desirable in all circuits whose damping cannot
be annulled with reaction, such as the aerial
circuit of a loose-coupled tuner where the
reaction coil is coupled to the secondary circuit,
its use giving stronger signals and sharper
tuning. The objection to Litz, of course, is
its cost, but this is not very heavy for short-wave
coils, and it is greatly to be desired for all waves
below 600 metres. It is even arguable that
it should be used for circuits which are boosted

IT is not generally realised, I think, what a

with reaction, for some authorities, while
agreeing that it can compensate for the flatness
of tuning which results from high resistance
coils, hold that reaction cannot altogether make
good the loss of signal strength.

The only difficulty likely to be met with in
using Litz is the matter of making connection
to the ends of the coil. Soldered connections
are absolutely essential, and care must be
taken to see that every strand is well tinned
and soldered into the joint. If the strands are
enamelled and silk-covered it may be found a
little difficult to bare them for tinning without
damaging them. The safest way to do it is
to carefully scrape off the silk and then burn
off the enamel by placing the wire momentarily
in a-relatively cool flame, such as a match or
candle. More careful scraping will thén

produce a clean surface to tin.
G.P. K,
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Some Experiments
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with a Kite Aerial

By E. S. anp J. C.

HERE will be some amateurs who are

I thinking about field days with a portable

set now that the fine weather is here.

Their thoughts may naturally turn to the
possibilities of a kite aerial.

The writers give below some details of the
results of several outings spent on the Yorkshire
moors with a valve set and a kite aerial.

The receiver was a Mark IIT converted to
a single valve set with a wavelength range of
160 to 20,000 metres. The accumulator and
H.T. were carried in a separate box. The
aerial, a kite, was constructed on the following
lines, after the well-known “ fin >’ type. The
length was 6 ft. and the greatest breadth 4 ft.
Two strong bamboo canes formed the sticks ;
light calico was used for the covering. The
complete kite weighed 14 ounces. A “tail”
consisting of six dusters and handkerchiefs was
used. We first tried an aerial of 20 S.W.G.
steel piano wire, to be on the safe side for
strength and as a guide to the lifting power
of the kite. In a light wind, about 10-20
m.p.h., the kite easily lifted 600 feet of this
wire and remained flying very steadily. We

Kite used in successful experiments with portable
aerial.

might mention that a winch constructed out
of a large sea-fishing reel was used to wind
in the wire. The antenna system was com-
pleted with an earth pin, simply a 2-ft. brass

%
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Kite-lifted aerial comprising 600 ft. 20 S.W.G.
steel piano wire.

rod driven into the heather and a [lead
soldered on.

We tried’ reception on the above aerial,
inefficient as it must have been, with 600 ft.
of wire out. The long wave stations, Carnarvon,
Rome, Lyons, etc., came in louder than on
two valves with a good P.M.G. aerial. The
aerial was reeled in for 300 feet for shorter
waves, a small series condenser being used.
Ship stations could be read with telephones on
the ground. The strength of signals on the
lower waves, 300 t0 450, was extremely good.
2 FQ, both speech and music, was heard
nicely until BVN chipped in and about burnt
the telephones out! ILocal amateurs, 2 QK
especially, were very strong. On these short
waves we found no fluctuation of wavelength
from any swinging of the aerial.

Encouraged somewhat by the results obtained
from the steel wire we tried one of copper,
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bare 20 S.W.G., using the same tackle as
before. Results with this were considerably
better of course and, since it was Sunday
afternoon, we tested signals on the Dutch
concert. This came in comfortably strong
and with a stage or so of low-frequency
amplification - would have been readable out
of a loud speaker.

metres range.

Of course we had the usual interested
passers-by who wanted to listen to * wireless
music,” and there was some competition for
the spare headphones.

As a comparison with the earth pin we
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tried a counterpoise earth, simply a 300 ft.
length of bare copper wire, 18 S.W.G., laid
along the top of the dry heather directly under
the aerial and connected to the earth terminal.
Signals were not much stronger by this method,
but it was found that the set would oscillate
much more readily and enabled us to get
down to a lower wavelength, using more aerial
' wire than before,

In conclusion, we
would state that care
should be taken in
handling a long kite
aerial, as quite large
static charges are col-
lected. We could easily
draw small sparks by
touching the aerial ter-
minal with the finger.
If a very small variable
condenser, air dielectric,
is used in series with

the aerial, the ac-
cumulated charge of
static in the aerial

periodically “‘ jumps ”’

the plates and a continuous ticking is heard
in the telephones.

Our height above sea level was about 950

feet, that is to say, for the bottom of the

An Anti-Radiation Circuit

HOSE amateurs who use the well-

known ‘ tuned plate circuit ” method

of H.F. amplification have it in their
power to adopt an extremely simple device to
prevent radiation from their sets when oscillat-
ing. The device, though not new, is by no
means so widely known as it deserves to be.
It consists in reacting into the tuned plate
circuit instead of the aerial circuit, and it
results (in the case of a well-arranged set,
1.e., one in which the various circuits are well
separated) in complete freedom from radiation

when the set is oscillating for the reception of

C.W. or searching for carrier-waves. (It is
surely unnecessary to explain that no set should
ever be allowed to oscillate when receiving
telephony ?)

The arrangement of a typical circuit em-
ploying this device is shown in the figure.
Two points which should be noted are, firstly,
that the reaction coil only needs about half the
number of turns which would be required to

aerial ; the direction of wind was W.N.W.
1 S
-
F-
o
HT
L, T

1

react into the aerial circuit, and secondly,

that since the damping of the aerial circuit

can no longer be reduced with reaction it must

be kept as low as possible by using low-resistance

wire and the very best of insulation throughout.
. ' G.P. K.

B
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A Four-Valve Station Suitable for
Short Wavelengths (wntinued).

By Percy W. HARRIS.

3~—THE Two-VALVE L.F. AMPLIFIER (con-
tinued from page 509).

HE third unit of the four-valve set

I is a two-valve low frequency amplifier,
fitted with a switch so that one or two

stages of note magnification can be used at

SIS

In the first place, this note-magnifier unit
is designed to work off the same accumulator
as the previously described H.F. and detector
unit, and a separate H.T. battery need not
be used. It will be noticed that there are

H.T. terminals on each of the two units.

|
|
|

Fig. 1. Photograph of the two-valve amplifier.

will. The general appearance of the unit
can be gathered from the photograph, Fig. 1.
The construction in detail is shown in
the drawings. The circuit is of conventional
design, but there are one or two details which
require special mention.

When both units are used together the H.T.
battery should be connected to the terminals
on the note-magnifying unit, those on the
H.F. and detector unit being left discon-
nected.

The second point is the provision of
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terminals for grid cells or potentiometer. A
study of the valve as an amplifier shows that,
with most valves, much better results are
obtained if the grid is maintained at a constant
negative potential. This negative potential
can be obtained either with a potentiometer
connected to two or three dry cells or by placing
one or two cells in the circuit of the grid. The
first arrangement yields a finer adjustment,
but has the disadvantage that the cells are
continually running down through the winding
of the potentiometer. Grid cells in circuit
can be varied only in steps of 1} volts, but
will last for a long period as the current taken
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described by which the telephones could be
connected to the plate of any particular valve
of a multi-valve set, the valves not in use being
switched off. In the case of the writer’s
instrument the method was not entirely appli-
cable as it stood, as it was desired to use but
one filament rheostat, for the reason that both
valves perform the same function and can be
controlled together. When only one filament
rheostat is used for two or more valves, switch-
ing off one of them will mean a sudden increase
in brilliancy of the remaining valve or valves,
which is undesirable. The switching method
was therefore modified so that besides changing

@ @ @
O- o= +O ofegsy o O-wr +O
PLATE o @ | TWO VALVES ©
© © © ©
© @ ONE VALVE © 2
INPUT @ &
o O N O o
HT +
@ @ @ @
@ @ @ @
) ) @

Fig. 2.

from them is extremely small. In the instru-
ment described, terminals are provided for
grid cells, and the writer usually connects
two or three cells in series between the terminals
marked. If desired, the terminals can be
shorted, whereupon the grid is maintained at
approximately zero potential, but distinctly
better results are obtained with cells in
circuit.

The switch to change from one valve to two
is of the telephone switchboard type. The
method of switching was suggested to the
author by the article in the May 14th,
1921 issue of The Wireless World, p. 118.
In the article referred to, a method was

The lay-out of the panel.

the telephones from one plate to another,
when the first valve only is used, the plate
circuit of the last valve is broken. So long
as both valves are in their sockets both filaments
will be alight, even if one is not in use. When
one valve alone is used for a considerable
period the second can be removed from its
socket and the filament resistance readjusted.
Of course, if two separate filament resistances
are used, the switch can be made to break the
filament circuit of the second valve instead of
the plate circuit. The writer did not consider
the advantage so gained to be worth the cost
of a further filament rheostat, but others may
think differently. The modification necessary

B 2

-
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to arrange this will be understood on studying
the circuit diagram, Fig. 4.

Two fixed condensers are used, one across
the high tension terminals (0'o1 mfd.) and one
across the telephone terminals (0'co2 mfd.).
This last is not very important in practice.
All connections are soldered and the con-
densers are secured by the method described
in the last article.

As first made up, the set was found to
be oscillating at a frequency above audibility,
the amplification suffering considerably. This
was at once remedied by connecting together
the primaries of the transformers in the way
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take a file and carefully file away the ebonite
until the limits of the marking are reached. -
It is not easy to do this, but on the other hand
it is not so difficult as it sounds.

The intervalve transformers should be
chosen carefully, and the dealer from whom
they are purchased should be asked what type
of valve they best suit. Certain transformers
work best with certain valves. The army
intervalve transformers, for example, work
very well with V24’s. Beware of cheap inter-
valve transformers of unknown make. They
may burn out with strong signals and prove
very expensive in the long run.

Fig. 3.

shown. At the same time the two cores were
connected together, and to the positive pole
of the H.T. battery. By making these two
modifications all trouble from self oscillation
ceased and the magnification was all that could
be expected.

In view of the fact that full constructional
details were given in the previous article,
little need be said here regarding the actual
fitting of parts and the connecting up. The
most difficult matter is cutting an oblong hole
to take the telephone switch. To do this,
mark out on the panel the shape and size of
the hole and then drill a number of round holes

ntil the middle of the square falls out. Then

Wiring of the instrument.

The transformers are best secured, to the
panel by drilling holes right through the
ebonite of a size sufficient to allow clearance
for a 6 BA screw with cheese head. The
upper part of the hole should then be recessed
with a drill of the size of the cheese head for
just sufficient depth to allow the cheese head
to fit flush when in place. To mark the
position of the holes place the transformer in
position and pencil through the openings in
the frame. When the holes have been drilled
and the screws pushed through, the transformer
can be fitted over them and secured with nuts
as shown.

Whatever transformers are used, see that

e
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the LP., O.P,, 1.S. and O.S. terminals are
connected as shown.

Other constructional details will be evident
from the Figures 1, 2, and 3. If desired,
clips for V.24 valves can be fitted instead
of four-pin sockets, as the V.24 is a very
good L.F. amplifying valve with most trans-

formers.
I__ J
= o 05
~
.4
e,

PLATE

INPUT
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Fig. 4. The Circuit diagram.
NoTEs ON THE COMPLETE STATION.

The writer ventures to think that any reader
who ;follows the instructions given in these
articles will be well satisfied with the station
so built. At first there will be a little
difficulty in tuning to signals, but after a little
practice the difficulty will disappear. In
most cases excellent results will be obtained
on ““ stand-bi,” with the condenser in parallel,
and probably the majority of work will be
done in this fashion. For the highest selectivity
the “ tune ” adjustment is advisable, although
it is rather more difficult to operate.

Readers who have a complete set of plug-in
coils will be able to use the reactance-capacity
method up to about 7,000 or 8,000 metres,
with a oooor mfd. condenser. Very little
loss of efficiency will be found on long wave-
lengths with a larger condenser, so that much
higher figures can easily be reached. With
the resistance unit the longest waves can be
received quite efficiently, and with much
greater ease of tuning. For long waves,
however, the writer prefers his three-valve
set described in the issues of April 1st and 8th,
using the new tuner in place of the converted
“ Mark IIL.,” and with one of the note
magnifiers added if four valves are required.
There is little to choose between the two in
regard to signal strength, the preference being
largely due to the convenience of handling.

If it is found inconvenient to handle the
reactance-tuning condenser behind the second
unit, it can be stood in front and flexible leads
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taken across the instrument. All tuning con-
densers will then be in front of the set.

Itis always advisable to use a telephone trans-
former, and this is best fitted in a separate
box which can be connected either to the out-
put terminals of the two-valve H.F. and
detector unit, or to the output terminals of
the note-magnifier unit. In this way, with
only one telephone transformer, the set can
be used with two, three or four valves and with
a minimum of switching.

When listening to telephony it will rarely
be necessary to use all four valves, except when
a loud speaker is used.

It will be found very convenient to make a
special box for the H.T. battery. The writer
encloses five 15-volt units in a box just big -
enough to take them, the lugs being soldered
together so as to give a total voltage of 75.
The lid of the box is fitted with an ebonite
strip with five large terminals, for negative
30 V., 45 V., 60 v. and 75 v. (positive).

Connections from the aerial and earth to
the set are made with silk-covered electric
lighting flex, the bared ends of the two wires
being joined and soldered to tags. Leads to
the L.T. and H.T. batteries are made of the
same flex, the positive wire being knotted at
each end so as to avoid confusion. The fact
that the wires are twisted together is no dis-
advantage whatever in the case of the L.T.
battery, and in the H.T. leads it is a distinct
advantage, as the capacity effect adds to the
value of the condenser shunted across the
H.T. battery ! Twisted electric lighting flex
is also used for the connection between the
two units, and from the telephone terminals
to the telephone transformer.

Finally the whole set is placed within an
oak bureau from which the pigeon-holes
and other impedimenta have been removed.
Interchangable coils, H.T. battery, separate
heterodynes, spare telephones and the like
are placed in the drawers below, so that the
whole station is self-contained.

Note.—In the last article the H.T. negative
of the H.F. and detector unit was shown con-
nected to the L.T. positive. It should be
connected to the L.T. negative if it is desired
to use one accumulator for both units. The
change is very simply made without disturbing
other connections. There will be no difference
in signal strength or efficiency.

So far thirty-four of the telephony trans-
mitters listed in The Wireless World and Radio
Review for July 1st have been heard on this set.
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The Principles of Tuning in Wireless
Telegraphy

By C. E. Fierp, B.Sc.

HEN an amateur first takes up

\)\/ wireless telegraphy, he finds that

the successful working of an in-
stallation depends upon certain electrical
circuits being “in tune ” with one another,
and one of his most important pieces of ap-
paratus is a ““ tuning coil.” He is, however,
frequently at a loss to know exactly what
is meant by two circuits being “in tune,”
and if he endeavours to find out from a text-
book he will probably be confronted with
pages of mathematics which are of very little
assistance.

Electrical tuning, however, which is the basis
of satisfactory wireless transmission or re-
ception, can be simply explained with the
aid of analogies drawn from mechanical
experiments, once the working of an electric
circuit is thoroughly understood.

Consider first an ordinary steam engine.
Steam from the boiler exerts pressure on
a piston and produces mechanical movement.
The greater the steam pressure, the faster
will the piston travel, or in other words,
the greater will be the amount of movement
in a given time. Also, for a given speed, the
pressure required depends upon the resistance
that is offered to the motion of the piston.

In an electrical circuit, electrical pressure,
or voltage, is supplied from some source,
and produces a movement of electricity, i.e.,
an electrical current. The greater the elec-
trical pressure, the greater is the current
it produces, and for a given current to flow,
the pressure required depends upon the re-
sistance of the circuit. This result is known
as Ohm’s Law, and is concisely expressed
by the equation V= IR, an expression probably
familiar to all readers.

Referring again to the steam engine, we
know that if pressure is applied alternately
to each side of the piston it will cause the
latter to travel backwards and forwards, the
speed of the piston being greatest in the centre
of its stroke. In other words, an alternating
steam pressure produces an alternating move-
ment.

Similarly, in an electric circuit, an alternating
or rapidly reversing voltage produces an

alternating current, and. Okm’s Law Lolds
good for an alternating current circuit just
as for a direct current circuit.

There are two other properties besides
resistance which every electric circuit possesses
in a greater or less degree. These are inductance
and capacity, and it is these properties which
are of the greatest importance in circuits
connected with wireless telegraphy, and will
now be discussed.

INDUCTANCE.

Any conductor carrying an ciectric current
is surrounded by “lines of magnetic force,”
the number of which depends upon the value
of the current flowing. If the value of the
current changes, therefore, the number of
lines of magnetic force changes, the lines either
growing outwards in concentric circles from
the centre of the conductor or shrinking
into the conductor, which is cut by the lines
of force as they do so. Now, whenever lincs
of magnetic force and a conductor cut ore
another, a voltage is set up in the conductcr
proportional to the number of lines of force
cut per second.

Hence the changing magnetic field caused
by a changing current produces a voltage in
the conductor carrying the current, and this
voltage acts in such a direction as to tend to
maintain the current at its former value.
t.e., a back voltage is set up by an increasing
current, and a forward voltage by a decreasing
current.

The inductance of a circuit is a measure
of the voltage set up by a given rate of change
of current. If a rate of change of current
of 1 ampere per second causes I volt to act
in the circuit, the inductance of the circuit
is 1 henry. If 2 volts are set up, the inductance
is 2 henries, whereas if a rate of change of
2 amperes per second were required to produce
I volt, the inductance would be } henry, and
SO on. s

Inductance is thus a property of a circuit
which opposes any change in the value of the
current flowing. An alternating ~current,
therefore, which is continually chinging,
encounters considerable opposition in an
inductive circuit.
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To obtain a mechanical property comparable
with inductance, we must find that which tends
to prevent any alteration in the rate at which
a body moves. Inertia, or momentum, does
this, and so a moving body with a large moment
of inertia, such as a heavy pendulum, or
flywheel, may be compared with an inductive
circuit carrying current. A flywheel can only
be brought up to speed, or brought to a
standstill gradually, and a very great alternating
force would be required to cause it to oscillate
rapidly backwards and forwards through a
small arc.

CAPACITY.

A condenser, which is the apparatus em-
ployed to give a circuit a large amount of
capacity, consists essentially of a layer of
insulating material such as mica or air, sand-
wiched between two metal plates.

When a voltage is applied to one of the plates,
a current flows into the condenser, and fills,
or “charges,” it with a certain quantity of
electricity. As the charge increases, the electri-
cal pressure on the plate rises, in opposition
to the impressed voltage, until the two pressures
are equal, when no more current will flow
into the condenser. The capacity of a condenser
is a measure of the current required to produce
a difference of pressure between the plates of
1 volt in 1 second. If this is brought about
by a current of 1 ampere the capacity of the
condenser is I farad. If 2 amperes are required,
the capacity is 2 farads, and so on.

When a condenser is put in a closed alternat-
ing current circuit, the pressure on one plate
relative to that on the other is alternatively
raised or lowered, so that when one plate
is gaining a charge of electricity, the other is
losing a similar charge. A current therefore
flows first into one plate and out of the other,
and then in the reverse direction, so that an
alternating current appears to go through the
condenser.

The greater the capacity of a condenser,
the greater is the current that flows into 1t
when a definite voltage is applied, so that in
an alternating current circuit the amount of
 current going ¢ through ” a condenser depends
upon its capacity, 7.e., the greater the capacity
of a condenser, the less the opposition it offers
to an alternating current.

When a condenser is being charged, the

back voltage across the plates increases, and

so the current flowing becomes less and less,
and finally stops. Thus, unlike an inductance,
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a condenser is always trying to charge the
value of the current.

A comparison may be made between a
condenser and a steel spring. If, say, a steel
rule is gripped at one end in a vice, and the
free end is bent backwards and forwards,
the greater the deflection of the rule the greater
is the pressure required to bend it any further,
and if the pressure is kept constant, the slower
does the movement become. The more
flexible the rule, the greater is the movement
that can be produced in a given time by a
given pressure.

Thus the flexibility of the rule may be
compared with the capacity of the condenser.
THE ErfEct OF DIFFERENT FREQUENCIES.

We must now see what is the effect produced
by altering the rapidity, or frequency, with
which an alternating pressure is applied to a
circuit containing inductance or capacity.

If the pressure (or torque) applied to a
heavy flywheel is very rapidly alternated,
the flywheel will never have time to “ get
going ” in either direction, and so very little
movement will take place. Similarly, if a
very rapidly alternating (or high frequency)
voltage be applied to an inductive circuit,
very little current will flow.

Thus the resistance effect due to an induc-
tive circuit depends upon the frequency of
the current, or voltage, as well as upon
the value of the inductance. It can be shown
that if a voltage of frequency f cycles per
second is applied to a circuit of inductance L
henries, the resistance offered to the current
is given by 2 wfL * apparent ohms,” so that
for an inductive circuit, neglecting any resis-
tance, we can write Ohm’s Law thus :—

V = C x 2=fL.

If a rapidly alternating pressure is applied
to the rule held in the vice, there will be
no time for the rule ever to be deflected far
in either direction, and so it will never offer
much resistance to movement, which will
consequently be very rapid.

Similarly, a high frequency voltage will
send a large current “ through ” a condenser,
or in other words, a condenser offers little
opposition to high frequency currents.

Hence the resistance effect of a condenser
varies inversely as the frequency, and also as
the capacity, and it can be shown that Ohm’s
Law for a condenser is

1
V=1IXx Oy

where C is the capacity in farads.
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Now we have seen that whereas an inductance
always tries to prevent a current from changing,
a condenser always tries to make a current
change. The resistance effects of the two
at any instant, therefore, work in opposite
directions, so that in a circuit containing
both inductance and capacity, the resistance
effect of the two combined is the difference
between their individual effects.

In such a circuit, therefore,

V=1x (2nfL — ﬁ)

the term in brackets being known as the
reactance of the circuit, to distinguish it from
the ordinary resistance, which is being
neglected in the cases under consideration.

Let us now consider the circuits used in
connection with wireless telegraphy.

The simplest, but fundamental wireless
transmitting circuit consists of a condenser
and an inductance coil joined in series, the
two being shunted by a spark gap, the ends of
which are connected to a high tension supply,
such as an induction coil. (See Fig. 1.)
When the electrical pressure is applied to
the circuit, a current flows and charges the
condenser. The pressure across the spark
gap will always be the same as that across
the condenser, and so, as the latter becomes
charged, it is increased until it becomes too
great for the electric strength of the air in
the gap. When this occurs, the condenser
discharges across the gap by means of a spark.

This action could be imitated by bending
the rule in the vice, and letting it fly back.
As there was some inductance in the electric

11 TUNING ColL,
tic
HIGI
TENSION SPARK GAP
TERMI
L
Fig. 1. Simple Transmitting Circuit with Fixed

Capacity and Variable Inductance.

circuit, however, to make the comparison
complete we must add some inertia to the
mechanical * circuit,” which could be done
by fixing a lump of lead on to the free end
of the rule. When this was allowed to spring
back, it would continue vibrating for some
time at a definite frequency, known as the
natural frequency of the system.

If the lump of lead were very heavy, and
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the spring were very flexible, it woyld vibrate
much less rapidly- than if the reverse were
the case.

The action of the condenscr discharge in
the electric circuit is exactly similar. When
the spark passes across the air gap, a very
rapidly alternating current passes round the
circuit, oscillating backwards and forwards,
and gradually dying away. The greater the
inductance or capacity in the circuit, the lower
is the frequency of this current.

The rapidly alternating discharge across
the spark gap sends out  wireless waves,”
the length of which depends upon the frequency
of the discharge (not to be confused with the
frequency with which the sparks pass across
the gap, this being determined by the rapidity

VARIABLE
CONDENSER "

TUNING COIL

DETECTOR

INDUCTANCE

TELPHONES

Fig. 2. Recerving Circust with Variable Con-
denser and Auxiliary Tuning Coil.

with which the primary current of the induction
coil is interrupted, if the high voltage is supplied
by that means). The length of the wave in
centimetres is given by dividing the frequency
into the velocity of light, the latter being
30,000 million centimetres per second.

For example, a wavelength of 300 metres is
produced by a circuit having a natural frequency
of 1,000,000 cycles per second.

The wavelength can therefore be adjusted
by altering either the capacity or the inductance
of the transmitting circuit.

As it is much more convenient, the induc-
tance is usually altered (by increasing or de-
creasing the size of that portion of the
inductance coil included in the circuit),
and it is this variable inductance that is known
as a “‘ tuning coil.”

This ““tuning coil ” may constitute the
whole of the inductance in the circuit as in
Fig. 1, or it may be an additional coil, as shown
in Fig. 2, which represents a simple receiving
circuit.

A receiving circuit is exactly similar to the
transmitting circuit described, except that
the place of the spark gap is taken by a detecting
apparatus, show in Fig. 2, by a pair of tele-
phones and a crystal detector, and the only
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electrical supply to the circuit is the high
frequency disturbance coming from the trans-
mitting station.

Suppose that waves coming at a frequency
of 1,000,000 per second strike the receiving
circuit, a voltage and consequent current of
the same frequency will be set up in the circuit.

Now we have seen that the reactance of
this circuit is given by the expression

1
. 2oL — 576
If we want the current flowing in the circuit
to be a maximum (which we do, for the amount
of energy caught by the circuit is exceedingly
small) the reactance must be as small as
possible, and obviously this occurs when

1
27rfL—27r—fC=O.
1
S 2nfL = m
- f? = 1
oY 97 X 27 XCL'
-1
9w vOL

Hence, if the inductance or capacity in the
circuit is adjusted to such a value that
L

2w v CL
there will be no reactance in the circuit,
and the high-frequency voltage will only have
the negligible resistance of the wires to over-
come.

In the receiving circuit, therefore, just as
in the transmitting circuit, a * tuning coil ”
is employed, and is adjusted until the reactance
in the circuit is a minimum, which is indicated
by a maximum noise in the telephones. A
“’tuning condenser ” is frequently used as
well as a “tuning coil,” although it is not
generally given that name.

It may at first sight appear as if there were
no need to have any inductance or capacity
in a receiving circuit, since some troutle is
expended in making them neutralise one
another.

A circuit containing only resistance, however,
would be like a piece of thick copper wire
held in a vice, there being nothing tending
to make an oscillatory movement take place.

It can be shown mathematically that the
natural frequency of the transmitting circuit
(or of any circuit) is also given by the expression
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1 .
= ———— Wthh
27 ' CL
circuit naturally discharges in such a way that
a minimum amount of work is done in over-
coming reactance. Thus in each circuit, the

that a

really means

value is the same, and so the value

27/ CL
of L x C must be the same in both. When
this state of affairs has been brought about,
the two circuits are said to be “in tune,’
or “tuned to the same frequency.”

Next time, then, that you ‘.tune up ”?
your wireless set, remember that you are
simply altering the value L x C in your
circuit until it is the same as the corresponding
value in another circuit, possibly hundreds
of miles away, and you are using exactly the
same principles as when you regulate a clock
by altering the length of its pendulum.

In this article, no mention has been made
of aerials, only the most fundamental circuits
being considered. An aerial circuit is exactly
similar to those described, except that the
aerial wire acts as one plate in the condenser,
and the earth acts as the other, the air between
being the insulating material.

It is, of course, quite impossible to deal at
all fully either with wireless circuits or with
electrical vibrations in an article of this length,
but it is hoped that some may be encouraged
to look a little deeper, and gain a clearer
conception of the true nature of any electrical
phenomena they may encounter in working
wireless or other apparatus.

Wireless Exhibition & Convention

IRELESS Societies are coming into

\ ;‘ ;‘ being all over the country. Those

which have firmly established them-
selves have in most cases affiliated with the
Wireless Society of London. At the Con-
vention which is to be held from September
3oth to October 7th of this year members
of affiliated societies will have an excellent
opportunity of meeting with the members
of other societies.

Great benefit may be derived from the
Exhibition by those amateurs and experi-
menters who are not yet associated with any
society. The social element of the clubs
assembled, coupled with an atmosphere of
scientific gregariousness, should be an impetus
to all who are interested in wireless matters
to encourage unity.
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A Liverpool Amateur Receiving Station

By SamueL Lowey.

HE writer received his post-war permit
I about the middle of October, 1919,
and at once commenced experiments.

The aerial installed was an indoor one
consisting of four 28-ft. lengths at greatest
height of 27 ft. above ground, and, with the
exception of a period when, owing to carthing
in damp weather, four 12 ft. lengths were
temporarily installed, has been in use since
that time. Its capacity is over half a milli-
microfarad, the single down lead being 3/20
cab tyre sheathed cable.

After trying numerous types of inductance
coils, including an elaborate one wound on 21
pegs in a board, missing three pegs each time
as shown in Fig. 1, giving a coil of extremely
low self capacity, the opinion was formed
that the merits of single layer coils, especially
for the longer waves, had been overrated.

Fig. 1. Showing metkod of winding a coil.

- Finally, dry wood formers were turned and

grooved, as shown in Fig. 2, the largest pair
being rather over 3 ins. diameter and wound
with 100 turns of 36 S.W.G. in each slot
to give an inductance value of a tenth of a
henry.

Tappings were left out at grooves 5, 7 and
10, and on trial these were found to give
excellent results, the best adjustment of coup-
ling being obtained by sliding the end of one
coil on to the end of another, when a definite
zero of coupling could be reached, or coupling
in the reverse sense obtained if required.

The next pair of coils was wound using
identical formers, about 48 turns per slot
being used, the arrangement being such that

consecutive tappings gave aboutr the same
percentage change in inductance value.

In the box, shown in Fig. 3 with one end
and front removed, may be seen one pair of
coils mounted in position, the lower or A.T.I.
coil being attached to a loose board which
slides in the bottom of the box, while the
secondary coil is attached to the underside
of the box top.

= —

d o

5 —

= —+

= —
Fig. 2. The former with slots cut.

The bottom of the box has transverse
grooves cut to accommodate any wood borings,
etc., that might prevent the free movement
of the sliding board.

A thin board is screwed at right angles to
the moving board, and carries the switches
for the A.T.I. (Fig. 4), the connections to
arms of switches being by two flexible cords to
a reversing switch mounted on top of box.

Only four wires enter the box; two for A.T.I.
and two for secondary, all other connections
being external.

The secondary switchesare on top of the box,
being identical with the A.T.I. switches just
described.

/ “
152

75

Fig. 3. The box in which coils are mounted.
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Coil 5 (Fig. 4) is on a smaller grooved
former (13 slots), with tappings at grooves
10 and 13.

Coil 4 : Single layer, range to about 1,800
metres, with 0’0005 microfarad capacity, and
has four tappings.

°® ¢ oo
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Fig. 4. Showing tappings.

Coil 3 : Loose coupler pattern, four tappings,
200 to 800 metres, while coil 2 is a basket
coil with three tappings from 600 to 1,100
metres.

When all switch arms are on the first contact,
connection is made to four terminals enabling
any special coils to be used. The secondary
coils are exactly similar to the A.T.I. coils.

In the photograph (Fig. 5) the aerial tuning
condenser is on the left of the primary switches,
and the secondary condenser is on the right;

the latter being fitted with a brass flat spring’

connected to moving vanes of condenser,
the distance from the fixed vanes being
variable by a screwed brass plug with long
ebonite handle.

This makes an excellent vernier, having a
maximum capacity of about 0-0coo1s mfd.

The valve panel is mounted on the top of
the box, and the method of construction is
indicated in Fig. 6.

The resistance wire for filament rheostats
is wound in a shallow screw thread cut in a
5/16 in. diameter fibre rod.

The connecting wires are through holes
bored in solid ebonite, all connections being
soldered.

The valve sockets are } in. Whitworth brass
screws drilled % in. to take valve pins.
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The intervalve L.F. transformers are
mounted in a box fixed at back of tuner.

The number of turns on such transformers
may apparently be varied between wide limits
without much difference in results.

The first transformer made had a primary
of 6,000 turns, secondary 30,000 turns of
No. 42 enamelled.

Later transformers had 8,000 and 24,000
turns of No. 40 silk covered, 10,000 No. 36
silk covered to 30,000 turns of No. 42 enamelled.

The number of secondary turns, above
20,000, did not seem to matter much, but a
good primary (about 10,000 turns) having an
inductance of about 8 henries seemed an ad-
vantage.

The transformer windings were on old
wire bobbins, and in constructing these,
the writer soon gave up the common method

e

View of the complete set.

of joining a heavier wire to start and finish
of winding wire and found it more reliable
to bring out the fine wires themselves, soldering
them carefully to unscrewed part of brass
wood screws in flanges of the bobbins, the
windings always being connected as shown
in Fig. 7, it being quite easy to solder connecting
wires after the transformers were completed.

After boring and turning the bobbins to
size, they were boiled for some hours in
paraffin wax ; this process always elongates
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the bobbin, and if wound first and boiled after
a space is usually left.

It was found advantageous when using
three L.F. transformers to reverse the direction
when starting to wind the secondary of one

Valve panel mounting.

(the middle) transformer; it seemed to stop
low frequency coupling between transformers.

The telephone transformer has 10,000 turns
of No. 36 (silk) for primary and 1,000 turns
of No. 28 (silk) for the secondary. It is used
with single 60 ohm “ Brown A telephones
connected in parallel.

The loud speaker is a “ Brown A telephone
fitted with phonograph trumpet. Instead of
the standard 60 ohm winding 2 X 700 turns,
it is wound with 2 X 400 turns of No. 36
silk covered.

The apparatus as described up to now was

i
Ho.co3.r
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completed at Easter, 1920; in June, 1921, a
variable H.F. transformer was added (extreme
left of photo).

The coils were wound in shallow grooves in
cylindrical formers similar to that shown in
Fig. 2. The advantage of this type of trans-
former is that while it gives a reasonably
tight coupling (about 75 per cent.), the capacity
between windings is low.

The transformer for wavelengths 4,000 to
23,000 metres is about 3 ins. diameter, while
for the smaller wavelengths it is 1} ins.

Both were wound with No. 42 silk-covered
copper, the direction of winding being such
that at one end the plate and grid wires came

&\\\\\ ;
i

/)
\\\\\‘k

out clockwise and counter-clockwise respec-
tively.

The control of both is made by an 8-way
4-pole switch. The circuit diagram is given
in Fig. 8. In these days Morse is getting
neglected generally, and the range has to be .

Fig. 7.

expressed in terms of music.

2MT came in very well on three valves

—l|—---§°-v----—-i|—J

- +

Fig. 8 Circuit diagram.
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on 700 metres, but since the change to 400
metres it is not received so well.

2LO is quite good on three valves, and
FL music is quite clear all over the house on
five valves, while the Marconi installation for
the Mersey Docks and Harbour Board beats
the lot.

PCGG is audible four feet away, using three
valves. A Johnsen-Rahbek loud speaker is
sometimes used instead of a “ Brown,” being
nearly as good.

It has a slate drum—not agate. The set
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has now given quite a number of demonstra-
tions with great success.

On the last occasion it was in competition
with a steam organ on a roundabout at a recent
garden féte, and won easily, the telephony
(including an amateur transmission) being

- quite loud, and every word audible in the next

room with door shut.

No apology is offered for the presence of
crystal detector on the set; the writer con-
siders it to be far more efficient and reliable
than any method of valve rectification.

International Amateur Wireless

/ HE hat which is seen here being worn
I by Mr. K. B. Warner, of the American
Radio Relay League, has a history.

It will be remembered that a photograph
of the hat appeared in our issue of April 29th,
when it was announced that the hat had
just been despatched to Mr. Warner by
Mr. W. W. Burnham, who had taken on
a bet of a “ new spring hat ” in connection

with the Transatlantic Amateur Tests.

In the July issue of Q.5.7. Mr. Warner
acknowledges receipt of the hat, and has
posed for the photographer. In referring
to the tests, Mr. Warner acknowledges the
success of the British amateurs, and says:
“ Radio history was written, of course, with
those tests, and although the British amateurs
were equally as successful as Mr. Godley,
the bét of the new spring hat still stood.
Mr. Burnham promptly cabled “ congratula-
tions. Cable size of hat,” and the result is the
special “lid” of our photograph.

After describing the decoration and in-
scription on the hat, Mr. Warner says :—

““We must express our great admiration
for the beautiful way in which Mr. Burn-
ham °came through.” We thank you, sir,
and send cordial greetings to the British
amateurs you typify. While the hat is hardly
one which we would feel safe in wearing
to church on Sunday morning, it is never-
theless our intent to wear it on official A.R R.L.
occasions. It fits perfectly ; thank you—
our normal head size having been given
you in spite of the temporary swelling that
existed immediately after the success of
the test,” and he closes with the hint, “ Now
who wants to bet us something about a cut-
away coat ?

The hat is of light grey felt and bears on one
side the Stars and Stripes, and on the other the
Union Jack united by wireless flashes encircling
the crown. Infront can be seen the inscription
of dedication. Unfortunately, the photograph
does not give a true estimate of the artistic
appearance of the hat as the effect of colour is
lacking.
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Notes

Extension in India.

Madras Wireless Station is to be converted into
a high-speed automatic plant for working inland
and to Rangoon. It is reported that the Rangoon
section will replace the present land lines and
cables from Calcutta to Rangoon for traffic between
India and Burma. According to Lloyd’s List
the present apparatus for communicating with
ships is to be replaced by a small station to be erected
near St. Thomas’s Mount. This will render the
working with ships easier than hitherto, and at the
same time free the big station in Madras for inland
work.

The Department of Public Works now have the
work in hand of extending the present station and
also the erection of the new station at St. Thomas’s
Mount. The bulk of the new apparatus and plant
hag already arrived, and it is hoped that the stations
will be completed and ready for work before the
beginning of next year.

P.M.G. on Reception in Cinemas.

A firm of picture theatre proprietors who had
installed apparatus for providing audiences with
broadcasted music have received the following
letter from the Postmaster-General :—

‘“ With reference to your letter of 11th inst.
and telegram of the 24th inst., I am directed to
inform you that. pending the receipt of the pro-
posals of the representatives of the wireless
manufacturing companies concerning wireless
broadcasting stations, the Postmaster-General
is unable to issue permits for the use of wireless
receiving apparatus for public entertainments
in cinemas, etc., or to say under what precise
conditions such permits will be issued. As at
present proposed, however, permits of this
kind will cover reception only from broadcasting
stations in this country. The Postmaster-
General hopes to be in a position to make further
announcement later.”

Motorists’ Concert.

On July 29th a concert was transmitted by the
Jowett Light Car Social Club, Bradford, for the
benefit of its members and all other motorists
who cared to acceptan open invitation. Demonstra-
tions were given at 3.30 p.m. and 6.30 p.m., each
lasting about an hour and a-half. In the evening
a speech was transmitted by the Lord Mayor of
Bradford for the special benefit of the assemblage.
Mr. Bever, a member of the Club, has recently
experimented with an adaptation of a relay and
stentorphone set. Hisg efforts were so successful
that it was decided to make use of high power
telephony amplification as a means of entertain-
ment with a view to fostering camaraderie among
motorists by inviting them to a demonstration.

Regulations in France.

According to the Times the departmental com-
mittee appointed by the French Under-Secretary
of the Post Office to inquire into the regulation of
wireless installations have drawn their report.
Tt is expected that rules based on their recommenda-
tions will shortly be issued.

The broad principle followed is that receiving
apparatus may be freely used after formal registra-
tion, while sending apparatus can only be installed
by private individuals on the authorisation of the
Under-Secretary of State acting on the advice of a
mixed committee of officials and experts. Sending
installations will be divided into five classes—
private stations, stations for financial news,
scientific stations, mobile stations (e.g., of ships),
and amateurs’ installations. There will be a limit
of wavelength.

Honour for Senatore Marconi.

Senatore Marconi, G.C.V.0., LL.D., D.Sec.,
was elected a Vice-President of the Royal Society
of Arts on July 28th.

Successful Demonstration.

An open-air demonstration at the small hamlet
of Bolton Villas proved highly successful on July
17th. The whole of the inhabitants listened to a
programme of music and conversation carried out
by a concert party assembled at Heaton. Recep-
tion was particularly loud.

Report of Research Board Sub-Committee,

A report has just been issued of the Radio Re-
search Board Sub-Committee which was appointed
on October 4th, 1921, to investigate the subject
of telephony dovelopment. Witnesses were heard
from the Navy, Army and R.A.F.,-the Marconi
Company and the Radio Communication Company.
The report (Cmd 1,707) is signed by Admiral Sir
Henry B. Jackson, Professors C. L. Fortescue
and G. W. O. Howe, and Major A. G. Lee.

Call Sign 2 FU Misused.

2 FU complains that his call sign is being used
by another transmitter. The use of another
man’s officially recognised sign is likely to lead to
serious trouble.

Air Route Call Sign Amendments,

Notification is made by the Air Ministry as
follows :—

1. With effect from August lst, 1922, the W/T
call signs of Haren, Air Port of Brussels (BAV);
Brussels, Royal Meteorological Institute (HS);
and Ostend (OPV) have been altered as follows :—

Haren (Air Port of Brussels) - OPVH
Brussels (Royal Meteorological Insti-

tute) - - - - - OPO
Ostend - - - - - - OPVO

2. The following changes in transmissions from
Brussels (OPO) have been effected :—

(a) The meteorological reports transmitted on
1,400 metres at 0715 and 1325 G.M.T. have been
discontinued.

(b) The report hitherto transmitted on 1,400
metres at 1815 is now transmitted on 1,680
metres at 1824 G.M.T.

Other routine transmissions remain unaltered.
3. The tables in Section II (Belgium), paragraphs

4 and 5, of Notice to Airmen No. 43 of 1922 are
amended accordingly,
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Death of Dr. Graham Bell.

Dr. Alexander Graham Bell passed away on
the night of August Ist-2nd.

We deeply regret to learn of the passing of
a pioneer among scientists whose lifework has
made vast revolutions in the daily conduet of
industry and every form of business. His re-
search work in connection with the telephone
has had results which are beyond estimation.
He was born at Edinburgh on March 3rd, 1847,
educated at the High School and the Edinburgh
University, went to America and became pro-
fessor of vocal physiology at Boston University,
where he made his first telephone apparatus in

1875. He transmitted speech over a long
distance for the first time in August, 1876.

The experiments were conducted in Canada
and the Dominion Telegraph Co.’s wires were
used, a transmitting apparatus being installed
at Paris, Ontario, and a receiver placed at
Brantford, eight miles away. A few months
later conversation was possible both ways, and
the present-day telephone was born.

Dr. Graham Bell held the Albert Medal of the
Royal Society of Arts since 1902, the Hughes
Medal of the Royal Society since 1918, and
several honorary degrees. He was a freeman of
Edinburgh, the freedom being conferred in 1920.

THE WIRELESS WORLD AND RADIO REVIEW 629

Calendar of Current Events

Sunday, August 13th.
Transmission of Telephony from 2.30 to 5 p.n.
and from 8 to 9 p.m. on 1,085 metres by PCGG
The Hague, Holland.

Monday, August 14th.

WIRELEsS SoCIETY OoF HuLL AND DiIsTRICT.
7.30 p.m.—At Signal Corps Headquarters,
Park Street, Hull. Lecture on ‘‘ Accumulators,
their Use and Abuse,”” by Mr. J. Nicholson.

Tuesday, August 15th.
Transmission of Telephony at 8 p.m. on 400 metres
by 2MT, Writtle near Chelmsford.
WIRELESS SOCIETY OF EasT DORSETSHIRE.
At Branksome Liberal Club, Salisbury Road,
Upper Parkstone. General meeting and en-
rolment of members.

Wednesday, August 16th.
YORKSHIRE WIRELESS SOCIETY.
8 p.m.—Grand Picture House Café, Clarence
Street, York. Preliminary meeting.

Thursday, August 17th.
Transmission of Telephony at 8 to 9 p.m. on
1085 metres by PCGG, The Hague, Holland.

Sunday, August 20th.
Transmission of Telephony from 2.30 to 5 p.m.
and from 8 to 9 p.m. on 1085 metres by PCGG
The Hague, Holland.

PADDINGTON WIRELESS AND SCIENTIFIC SOCIETY.
Field Day.

Tuesday, August 22nd.
Transmission of Telephony at 8 p.m. on 400
metres by 2MT, Writtle, near Chelmsford.

Thursday, August 24th.
Transmission of Telephony at 8 to 9 p.m. on 1085
metres by PCGG, The Hague, Holland.
ILFORD AND DisTRICT RADIO SOCIETY.
At St. Mary’s Hall, High Road, Ilford. Lecture
on ‘‘Short Wave Reception—with special
reference to Damped Waves,”’ by Mr. E. E. Hale.

Books Received

ELeMENTS OF Rapro TELEproNy. By William
C. Baliard, Jr., M.E. (London: McGQraw-Hill
Publishing Co., Ltd. 1922. 74" x 5}').

Rapio For AMATEURS. By A. Hyatt Verrill.
(London : William  Heinemann. 1922.
7%// >< 5%//)‘

Sir William Noble’s Future Work.

It is understood that Sir William Noble, who
has been elected to the Board of the General
Electric Company, will in future devote his attention
chiefly to the wireless and telephone side of that
company’s development.

Hotel Wireless.

The ** New Metropole,” Northumberland Avenue,
London, claims to be the first London hotel to be
equipped with a wireless telephone receiver. The
apparatus was installed by the engineer of the
Gordon Hotels, Ltd., Mr. W. J. Crampton, M.I.LE.E.
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetinge of Wireleas

Clubs and Societies.

Such reports should be submitted without covering letter in the exact form in which they

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before ‘Societies.

An

Asterisk denotes affiliation with the Wireless Society of London.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. I. T. Jones, 360, Cobridge
Road, Hanley, Stoke-on-Trent.

At a meeting of the Stoke-on-Trent Wireless and
Experimental Society on Thursday, July 27th, it
was unanimously decided to change their head-
quarters to the new Y.M.C.A. building in Marsh
Street, Hanley. Since the Wireless Exhibition,
held under the auspices of the Society a few months
ago, the membership has nearly trebled, and it
has been felt for a long time that their present
headquarters were far from satisfactory. The
Y.M.C.A. have kindly offered the Society the use
of their lecture room for meetings and experiments,
and the offer has been accepted. A meeting will
held in the new headquarters at 7.30 p.m.,
August 3rd.

It was also decided to send a delegate to the con-
. ference of the Midland Wireless Societies, to be
held about the end of August, in order to arrange
the interchange of lecturers.

Mr. W. J. Forster (Member) read a paper on
‘“ Electrical Measuring Instruments.”

After first elucidating some of the more common
electrical terms, the lecturer explained the working
principles and construction of various types of
ammeters, voltmeters, wattmeters and energy
meters, as used in modern power-station practice
and by consumers. He clearly pointed out the
difference between pressure measuring instruments,
and some actual instruments were available, the
insides of which the members were able to inspect
for themselves, and note the difference.

In the subsequent discussion. the importance
of electrical measuring instruments in wireless
work was emphasised, and how that without them
we should not know what the exact conditions were
in our circuits, especially for transmitting stations,
and progress would hardly have made such rapid
strides without their use. It was also remarked
that Mr. Forster had not touched upon galvano-
meters, and the hope was expressed that he would
give a lecture on what was perhaps the most
widely used measuring instrument among wireless
amateurs.

A vote of thanks, carried unanimously, brought
the meeting to a close.

Sunderland and District Amateur Radio
Society.*

Hon. Secretary, Mr. H. Burnley, 8, Briery Vale,
Ashbrook, Sunderland.

The above Society is being reformed, and has
changed its headquarters and name. The new
name is ‘ Sunderland Y.M.C.A. Radio Society.”
All communications should be addressed to the
Hon. Secretary at the above address.

Folkestone and District Wireless Society.*

Hon. Secretary, Mr. H. Alec S. Gothard,
AM.LR.E,, 8, Longford Terrace, Folkestone.

A General Mceting of the above Society was
held at Cave’s Café on Wednesday, July 5th,
at 7.30 p.m., Mr. A. H. Ullyett in the chair.

The meeting proved very successful, and the
following were elected to serve until July, 1923 :—
President : His Worship the Mayor, Mr. R. G.
Wood. Past President: Mr. T. Hesketh, M.I.E.E.,
A.M.I.Mech.E., M.A.ILE.E. Vice-President : Capt.
St. John Butler, R.C.8.f Vice-Chairman: Mr.
A. G. Mills.t Committee: Messrs. L. Curtis,t
A. G. Cox, A. Cumberbirch and T. C. Gilbert.
Hon. Treasurer: Mr. R. W. Piper.t Hon. Secre-
tary: Mr. H. Alec 8. Gothard, A.F.Aer.Inst.,
AMILR.E.t

After the programme for the forthcoming year
had been discussed, the meeting adjourned at
9.45 p.m.

On Wednesday, July 26th, a very successful
demonstration in radio-telephony was given by
Mr. C. G. F. Pritchett, who had made special
arrangements with Mr. Bligh, of Canterbury, to
transmit on that evening for the benefit of the
Society. Mr. Pritchett took great pains in explain-
ing the methods of working the circuits employed.
A hearty vote of thanks was given to both Messrs.
Pritchett and Bligh, the first for his successful
efforts in obtaining the transmission, the latter for
his kindness in transmitting.

The activities of the Society are at present
carried on in a private room at Cave’s Café, Sand-
gate Road, Folkestone, where meetings are held
at 7.30 p.m. every Wednesday.

Mr. Cox has very kindly consented to give
quarter hour buzzer practice every week before
the meeting. Members who desire to take advan-
tage of this opportunity of practising their Morse
are requested to be at the club-room at 7.15 p.m.

Full particulars as to membership, etc., can be
obtained on application to the Hon. Secretary.

1 Denotes re-election.

North Middlesex Wireless Club.*

Hon. Secretary, Mr. E. M. Savage, ¢ Nithsdale,”
Eversley Park Road, Winchmore Hill, N.21.

The 96th meeting of the Club was held on Wednes-
day, July, 26th in Shaftesbury Hall, Bowes Park.
The chair was taken at 8.30 p.m. by Mr. G. Evans,
who introduced Mr. F. H. Haynes, who had kindly
consented to lecture on the ‘‘Johnson-Rahbek
Loud Speaker.”

Mr. Haynes had brought to the hall the instru-
ment which formed the subject of his lecture,
and this was on view during the evening. He
described the action of the instrument, and illus-
trated his remarks by diagrams drawn on the
blackboard. He also explained the construction,
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more particularly with regard to the agate cylinder
which forms an essential part of the instrument,
and drew the attention of the audience to the
importance of obtaining even electrical contact
between the agate cylinder and the steel spindle
on which it is fixed.

The instrument was then set in operation,
and a demonstration given of its capabilities.
The principle on which it works, which has already
been described in The Wireless World and Radio
Review, is most interesting, quite apart from its
possible commercial application, and it was evident
from the questions put to Mr. Haynes at the close
of his lecture that several members had already
decided to experiment in the same direction.

When the Chairman called for a vote of thanks
to Mr. Haynes, which was heartily responded
to, he mentioned that Mr. Haynes had applied
for membership to the Club, an announcement
which gave great satisfaction to all present, and
another talk from him at an early date will be
welcomed by members.

Particulars of the Club may be had on applica-
tion to the Hon. Secretary.

Newcastle and District Amateur Wireless
Association.*

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

A General Meeting of the above Association
was held at headquarters on Monday, July 24th.

Dr. Smallwood was present for the first time
since the last general meeting, and gave thanks to
the assembly for his election as President of the
Association. The President then called on Mr.
Dixon, the Chairman, to read out certain alterations
to the existing rules. The amendments then
proposed, seconded and carried, were:—(1) That
all candidates must be over 21 years of age and to
fulfil the conditions as stated in the P.M.G. licence.
(2) All applicants to send in cards with applications
and proposal forms to the committee, stating
name and address, at least one week before the
next committee meeting. (3) No visitor to be
admitted more than three times per year either
by one member or more than one member.

Copies of the amended rules will be supplied to
all members. It was then proposed and seconded
that Mr. M. C. Jones shiould be appointed Assistant
Secretary.

Mr. Dixon then gave his lecture upon wavelengths
and wavemeters in general. After dealing with the
advantages obtained by using a wavemeter, Mr.
Dixon went on to describe the Park wavemeter.
He explained in detail the method of using this
instrument to tune the receiving set preparatory
to receiving another transmitting station. He
then went on to describe the honeycomb inductances
contained in the meter which he stated were
effective to 8,000 metres, dealing at the same time
with the combinations possible with parallel
fixed condensers.

With the aid of diagrams, Mr. Dixon explained
in a most interesting manner the method of cali-
brating external inductances by cutting out the
internal inductances, and of calibrating condensers
by comparison with the standard condenser con-
tained in the wavemeter.

He then went on to deal with the static potentio-
meter method, deseribing with diagrams the method
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of tapping the inductances by connecting between
two condensers in series across the inductance.
He demonstrated how different capacity condensers
affected the position of the tapping and observed
that he had obtained very satisfactory results
on wavelengths as high as 25,000 metres.

After further explanation of the large capacity
grid condenser and the low resistance grid leak
to prevent howling, the method. of using the meter
as a separate heterodyne was put forward.

_The members were then informed of the case of
a local amateur who was using a valve receiving set
without the P.M.G. licence. Owing to his instru-
ment howling incessantly he was located from the
Berwick and Stockton-on-Tees direction finding
stations, illustrating the remarkable amount of
damage which a badly handled valve set could do.
Newport and District Radio Association.

Hon. Secretary, Mr. Edward R. Brown, M.S.A.,
A.T.P.1., 92, Corporation Road, Newport.

On Thursday evening, July 13th, the above
Association held their second enrolment meeting
at the Boys’ Municipal Secondary School, Newport.

Before a large and enthusiastic audience Capt.
C. H. Bailey (Vice-President) gave an address, in
which he expressed the opinion that America was
at the present ten years in advance of England as
far as wireless was concerned, but that if British
amateurs were given better facilities for experi-
menting they would beat the Americans in three
months. The lecturer also gave some very inter-
esting reminiscences of a visit to New York.

An excellent demonstration was given on a
splendidly equipped set, and a detailed explanation
of same was given to the members.

A large number of new members were enrolled
and a pleasing announcement made that a large
hall in the centre of the town had been obtained
for headquarters. )

A buzzer class is to be held throughout the
winter months, and an immediate start is to be
made towards a library collection.

A well-attended meeting of the above Association
was held on Thursday, July 27th, at Headquarters,
Memorial Institute, Queens Hill, Newport.

Mr. E. Ogden, of Cardiff, gave a lecture on
“ Points to Beginners,” and Mr. J. H. M. Wakefield
presided. The lecturer advised all amateurs to
get into the theory of wireless, which was an ele-
mentary essential. He indicated the various hooks
and journals the amateur should read.

Commencing with the aerial, the lecturer pro-
ceeded to take each part of a simple set, illustrating
with diagrams their functions, faults and remedies.
and in a simple order of sequence eventually worked
up to a complicated valve set.

The lecture was closely followed by the members,
who at the end bombarded Mr. Ogden with
questions. Enthusiasm ran very high, and the
speaker was invited to give a further address in
the near future, he being promised a warmer
time at questions.

On the motion of Mr. W. B. Edwards, seconded
by Mr. H. W. Winslow, Mr. Ogden was heartily
thanked. Replying to the vote the lecturer con-
gratulated the Association upon the rapid strides
made.

The membership now stands at 135.

Intending members in Monmouthshire should
comwunicate with the Secretary.

©




632

The Ealing Wireless and Scientific Association.

Hon. Secretary, Mr. Wm. Frank Clark, 52,
Uxbridge Road, Ealing, W.5.

The third meeting of the above Society having
been held at the Vestry Hall, Ranelagh Road,
Ealing, W5., the Association may now be con-
sidered safely launched upon a career of great
usefulness in the immediate locality.

It has been decided, in view of the fact that so
many of the members are beginners in the new
science, to commence with a series of elementary
lectures, in which branch of the club’s work Mr.
A. Snell is contributing a very valuable part after
some twenty years of wireless telegraphy in all
its branches.

At the meeting held on July 22nd, 1922, Mr. Snell
gave, in an informative and eloquent manner,
an outline of the elestron theory of matter, and
explained how very important this subject is in
the theory of wireless.

A cordial welcome is extended to all who care
to accept membership with the Society, and those
who contemplate joining are urged to take advan-
tage of these first series of lectures.

As soon as circumstances permit, an aerial will
be erected and practical work and demonstrations
undertaken.

The Wireless Society of Hull and District.

Hon. Secretary, Mr. H. Nightscales, 16, Portobello
Street, Hull.

There was a large attendance of members on the
occasion of the second annual meeting of this
Society, which was held at the Signal Corps Head-
yuarters, Park Street, on July 10th.

Mr. G. H. Strong (President) occupied the chair,
and was supported by Capt. W. E. Dennis, R.C.S.,
and Mr. Hy. Strong (Acting Vice-Presidents).
The Secretary’s report showed that much progress
had been made, many interesting and instructive
lectiires and demonstrations having been held
during the year. The membership had been
increased to over 50. The report concluded with
a vote of thanks to Capt. Dennis for his kindness in
placing the room at the disposal of the Society
for its meetings. The Hon. Treasurer’s statement
showed a balance in hand of €17 15s. 10d. This,
together with the Secretary’s report, was considered
very satisfactory, and hoth reports were adopted.
Mr. G. H. Strong was re-elected President, together
with Capt. W. E. Dennis, R.C.S., and Mr. Hy.
Strong as Acting Vice-Presidents. Mr. W, Night-
scales was re-elected Hon. Secretary and Treasurer
with Mr. C. B. Snowden as Assistant Hon. Secretary.
A ballot for the four positions on the Committee
resulted in the following being elected :—Messrs.
W. J. Featherstone, Major F. Holman, C. B. Snow-
den and J. Nicholson. Messrs. T. Forster and
T. H. Straker were appointed Hon. Auditors.
Other business included the adoption of the bye-
laws of the newly formed library which had been
framed by the Committee. Mr. Hy. Strong was
appointed Hon. Librarian, and for the present
the library will be held at the office of Messrs.
G. H. Strong & Son, Prudential Buildings, King
Edward Street, by kind permission. The offices
are open from 9.30 to 5 p.m.; Saturdays, 9.30 to
I p.m. It is hoped to add further volumes shortly
to the library, which is free to all members.

! uring the evening, Capt. Dennis mentioned
that the wireless section of the Northumbrian
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Signals in Hull would be pleased to send out on
their own set one evening per week calibration sig-
nals on fixed wavelengths for the benefit of the
members of the Society if so desired. This was
accepted with thanks, and the Hon. Secretary
was instructed to go into the matter with the wireless
officer and report at the next committee meeting,
when arrangements could be completed and an
announcement made to all members.

The concluding part of the evening was devoted
to questions and answers, which proved very useful,
a large number of members availing themselves
of the opportunity of becoming enlightened upon
some difficulty or another that was causing them
trouble. Fourteen new members were elected,
bringing the present membership to over 70.

Mr. J. Nicholson will lecture on Monday, August
14th, on ‘“ Accumulators : Their Use and Abuse,”
when it is hoped there will be a large attendance
to hear this important subject.

Meetings of the Society are now held on the
second Monday and the fourth Friday in each
month at 7.30 p.m., at the Signal Corps Head-
quarters in Park Street.

Willesden Wireless Society.

Hon. Secretary, Mr. G. ID. Wyatt, 70, Craven
Park, Willesden, N.W.10.

This Society has now recommenced operations,
and a meeting was held on July 4th to decide
upon the future programme. Mr. F. A. Tuck
announced his resignation from the position of
Hon. Secretary on account of pressure of business,
and Mr. G. D. Wyatt was elected in his place.
The Society has now decided as to its future policy.
The social side is to be developed. A larger room
is to be obtained, and a good receiving set installed.
Wireless dances, socials, and demonstrations are
to be organised during the winter, and a successful
season is expected. Now that the society is in
full swing it is hoped that hearty co-operation
by all members will assist to make the season a
complete success. New members are being
especially catered for. The society invites lady
members who are interested in radio to join the
membership. New headquarters, which it is
hoped will be occupied in a few weeks, will have
every facility for carrying out the programme,
the accommodation being sufficient for about
200 persons. It is announced that T. lllingworth,
Esq., J.P., has consented to become President.

Otley and District Wireless Society.

Hon. Secretary, Mr. N. Weston, 24, Guycroft,
Otley, Yorks.

There was a gathering at Queen’s Hall, Otley,
on July 27th.

1t was proposed and carried that the Club be
called ** Otley and District Wireless Society.

The following honorary officers were elected :—
Mr. A. Woodhead, Chairman; Mr. N. Weston,
Secretary : Mr. Preston, Treasurer.

Mr. N. Weston gave a lecture on * Spark Tele-
graphy > that was well received. Mr. Jones,
AM.LE.E.,, kindly lent a four-valve set, and
considering that the aeria! was only 20 ft. high,
and one end on a lamp-post and the other on a
ladder, results were satisfactory. Upwards of
30 members were enrolled. Ladies are especially
asked to come forward . there are still a number
of varcancies open to compiete meinberghip to full
strangth.
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Questions and Answers

f’\7 OTE.—This section of the magazine is placed at the disposal of all reuders who wish to receive advice
and information on matlers pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :—(1) Each question should be numbered and wrilten on a separate sheet
on one side of the paper, and addressed ** Questions and Answers,” Editor, THE WIRELESS WORLD AND RaDIO
REyIEw, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the *‘ Questions and Answers” coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a * nom de plume.”” (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making wuse of them, to sutisfy themselves that they would not be infringing patents. (6) Where a reply
through the post is required every question sent in must be accompanied by « postal order for the amount of

1s., or 3s. 6d. for a muaximum of four questions.
one time.

‘“ SPARKS *’ (Birmingham) asks (1) For
« diagram of a two-valve circuit. (2) Cowld he get
PCGG with a two-wire aerial 30 ft. high. (3) Could
he make a reaction coil. (4) What would the induc-
tance of a basket coil be wound with 44 turns of No. 30
S.C.C. wire.

(1) Seediagram Fig. 1. (2) Doubtful, but possi-
ble. (3) Yes; a reaction coil is made in exactly
the same way as any other coil. (4) The dimensions
given for the coil do not appear to be self-consistent.
Assuming the number of turns is correct as stated,
the inductance would be approximately 300 mhys.

L.hhmw

Fig. 1.

““ LEARNER '’ (Walsall) asks (1) The size
and number of plates and the size of spucing washers
for @ 0:0015 condenser and for a 0-0004 mfd. (2) Is
a Mullard *Ora” valve suitable for « single valve
set. (3) Is enamelled aerial wire more efficient
than bare copper. (4) If 1,000 ohms high or low
resistunces.

(1) Plates should be 4 diameter, with 1 m/m
between the fixed and moving plate. For 0-0015
mifd. condenser there should be 26 fixed and 25
moving plates. For 0-0004 mfd. condenser seven
fixed and six moving plates. (2) Quite good, but
not better than various others. (3) Very little
better. (1) Too high for efficient low resistance
and too low for efficient high resistance.

l

(7) Four questions is the maximum which may be sent in at

‘“A.L.”’ (Torquay) asks if it is possible to
receive the Hague concerts and telephony at Torquay
with a certain three-valve set.

Somne results might be obtained, but we should
not expect them to be very good at such a distance.
You might find one or two additional stages of
H.F. useful, but reception at this distance will
in no case by easy.

‘*J.B.B.M.”’ (Bothwell) sends diagram of
his circuit and asks (1) For criticism. (2) For
dimensions of A.T.I. and reactance coils for use
with 0-0004 variable condenser ; what broadcasting
stations he could receive with an aerial 36" high and
60" long. (4) How much wire netting is it n:cessary
to bury at « depth of 3’ to form a suitable earth.

(1) Circuit is quite O.K. (2) A.T.I. about 80
turns with a mean diameter of 2. Reaction coil
50 turns, also with a mean diameter of 2”7,  N.B.—
On short waves, such as the Broadcasting Band,
only approximate windings can be given, as varia-
tions in aerial capacity, etc., lead to considerable
variations in tuning. (3) The range on broadcast-
ing stations would be approximately 75 miles.
(4) Two or three square yards would probably be
sufficient.

CF.P.J.B.’’ (Ealing) asks (1) To whuat wave-
length will a certain set tune. (2) If the set would
receive 2 MT, FL on 180 and 2 LO. Should PCGG
be heard at all, and what broadcasting stations.

(1) About 3,500 metres. (2) 2 MT, FL and
2 LO, yes. 180 metres and 2 LO doubtful, and
probably only the London broadcasting station.

¢ J.D.” (S.E.18) asks (1) Which of four
methods of connecting up o valve panel is best.
(2) Details of certain condenser plates. (3) Details
of stopping condenser. (4) Exact size of foils and
number required for a certain condenser.

(1) We prefer 3 and 4 to 1 and 2. 3 and 4
about equally good. (2) For 0-0003 mfds. one
pair of foils overlapping ¥/ x $”. For 0-001 mfids.
four foils overlapping 3}’ x3}”’. (3) Five foils.
(4) Overlap should be §x{”, using ten foils.
(1t is impossible to give more than quite a rough
estimate, as the specific inductive capacity of the
mica may vary between wide limits, and the thick-
ness of the sheets will vary from the dimensions
givern.)

c2
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‘‘ CONTACT STUD " (Rotherham) asks
with regard to the Reinartz Tuner (1) For a diagram
of circuit adapted for three valves. (2) Could the
broadcast signals be heard with this circuit and the
loud speaker at a distance of about 80 miles. (3) Is
the length of a receiving aerial still restricted to 100 ft.
(4) Will the Reinartz Tuner tune to any wavelength
by means of external coils.

(1) We have no information on a modification
of this set in this way, but think the scheme out-
lined in the diagram (Fig. 2) should be satisfactory.
(2) We doubt if sufficient strength for a loud speaker
would be obtained at this distance. (3) We
believe that the restrictions are still enforced, but
the requirements of the P.M.G. are not finally
decided as yet. (4) Yes, up to reasonably high
values of wavelengths. We should not recommend
this circuit for very long wavelengths above, say,
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might be 17 internal diameter with 60 turns of
wire. For longer wavelengths increase up to
8’ outside diameter by 1”” internal, two of which,
in series, will tune to 3,000 metres. (4) Generally
somewhat smaller considering that the A.T.I. is
itself very small.

‘“E.B.”’ (Charlwood) has a two-valve receiving
set with capacity reaction, but s unable to receive
on a wavelength below 1,000 metres and asks how set
may be altered so that he can receive 300400 metre
wavelengths. - .

As 'you give us practically no information about
your set we are unable to say what improvements
might be effected, except that increased efficiency
at 400 metres could be obtained by usnig a H.F.
transformer in place of resistance capacity coupling.
A similar effect can be obtained by retaining grid
condenser and leak, but using a tuned H.F. circuit
in place of the anode resistance.

5,000 metres.

A
=

LN

i

e} ------1p

LN'W

‘“R.C.”" (Brussels) asks (1) For winding data
for constructing a coil on a phonograph disc. (2)
Would such a coil do for the reactance. (3) If
400 ohm telephones be used with an L.F. transformer.
(4) A formula for calculating the resistance of
copper wire.

(1) A single coil of this nature would not be
very efficient. If you use a 12 record and wind it
with No. 32, you would get to about 4,000 metres.

Put taps in at every half-inch. (2) A similar coil,
of about 8 in diameter, wound with the same

Fig.

wire, would he suitable for reaction. (3) No
transformer is necessary. (4)
13 = SABN ety )
wd?
d =Diam. 5
& =Specific resist- 1 ems.
ance of copper.
=24 x 106,

‘‘L.C.E.”” (Sleaford) asks if No. 38 wire is
thick enough for basket coils. (2) Wiring data for
a set of basket coils. (3) What weight of wire is
required. (4) If the reaction coil should be larger
or smaller than the A.T.I.

(1) Yes, as a rule. (2) For 250 metres the coil

2.

‘*E.J.K.” (Portsmouth) sends a sketch of his
set with which he is having trouble, and asks (1) If
the aerial is too small. (2) If the inductance value
is right. (3) Should he be able to receive 2MT
and PCGG. (4) For list of stations transmitting
telephony, with times, etc.

(1) No. (2) Rather big, but probably O.K.
(3) Difficult with only one valve. (4) 2MT
8 to 8.30 B.S.M. on Tuesdays (400 m.); PCGG
7 to 8 p.m. Thursdays and Sundays (1,070 m.).
Other telephony is of an experimental nature at
irregular times.

‘“HW.C.”” (Luton) describes his crystal set
and asks (1) What condensers he will require with
their capacities. (2) What resistance telephones
would be most suitable. (3) What is the most
suitable wire for connecting. (4) The mazimum
and minimum ranges of set.

(1) Condensers for each circuit might be 0-0005
mfds. variable. (2) About 4,000 chms. (3) About
No. 20, or flexible cable with about the same
capacity. (4) Maximum about 9,000 metres.
There are, however, no spark stations working
above 3,500 metres. Minimum wavelength un-
certain—probably about 600 metres. (The coils
are much bigger than necessary.)
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MAGNAVOX

THE WORLDS FINEST

LOUD 1\ RADIO

|

brmgs it !

\MAGNAVOX I

SPEAKER e
Broadcasting  faithfully reproduced (3" Rormy.

with marvellous clarity and volume

Sterling Telephone & Electric Co., Ltd. YOUR
TELEPHONE HOUSE,
210/212, Tottenham Court Road, London, W.1 ENQUIRIES
Telephone No.: 4144 Museum (7 lines). Telegrams: * Cucumis, Wesdoe, London.™
Works: DAGENHAM, ESSEX. M'@
BRANCHES:_ NEWCASTLE-ON-TYNE : 9, Clavering Place.
CARDIFF : 8, Park Place.

SIEMENS
PRIMARY CELLS & BATTERIES

DRY AND FLUID
' for the

High-Tension Circuit of Wireless Apparatus
using Thermionic Valves.

Descriptive Pamphlet (Supplement | to Catalogue No. 600) will be

sent on application to the Hanufacturers :

SIEMENS BROTHERS & CO.LTD.
WOOLWICH, LONDON, S.E.18

Telegrams : “ SIEMENS WOOLWICH.” Telephone : CITY 6400
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GREAT REDUCTIONS

in. PRICES o0,.£°

SSORIES
| MULLARD ACE

VALVE BASES. Specially designed with
four convenient terminals. Moulded
from the best materials. Internal
connections completely enclosed.

Greatly Reduced Price .. 5/- each

VALVE SOCKETS. Eminently suitable
for constructing complete valve re-
ceivers, amplifiers, etc. Moulded
from the best materials, Impossible
to insert the valve the wrong way.

Greatly Reduced Price .. 1 /3 each

MULLARD PATENT RESISTANCES.
Absolutely ¢silent > and constant in
use. Grid A. Grid B,
Anode A, or Anode B.
Greatly Reduced Price .. 5/~ each

B.A. CONDENSER. ‘0063 mfd., mica
insulated .. a4 .+ 2/6 each

NEW DESIGN COMBINED CON-
DENSER AND GRID LEAK.
Grid B Resistance with ‘0003 mfd.
B.A. Condenser .. .. 7/6 each

RESISTANCE CLIPS .. 9d. per pair
MULLARD TELEPHONE HEADSETS
4000 ohm., immediate delivery

30/- each
All Mullard accessories are British Manu-
facture throughout. These big reductions

in price will cause a greatly increased
demand for Mullard accessories,

To ensure early delivery, send coupon to-day.

Mullard RadidValve b.Ltd.

Claybrook Road, Hemmersmith, W.6.

Contractors to HM Admiralty,
War Office Rgyal Air Force & PostOffice.

Telephone: Codes: | Teleqrams:
Hammersmith 312 ABCISEd) Radiovalve Hammer Lond?

A o
V' \y
— WS
s 5 N N
s e (HULAD Vo] &
'\..._ > =

Glasgow Depot : 15, Woodside Terrace. Newcastle Depot : 17. Sandhill.
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‘* A.S.H.’’ (Stoneyhurst) asks (1) Dimensions
for certain windings. (2) Where a certuin condenser
should be wused. (3) If « telephone transformer
18 necessary with 4,000 ohm telephones.

(1) Coil A, 12” X 6 of No. 26: reaction coil,
6” x 4”7, of No. 26. Coil B, 12”7 x 6 of No. 30.
(2) This condenser could be used for the anode
circuit. 0-:001 mfd. would do for the aerial circuit.
(3) No.

““W.M.R.”’ (Croydon) asks (1) If a circud
will give satisfactory results on telephony. (2} Maxi-
mam ca pacities of various condensers.  (3) Informe-
tion regarding his batteries. (4) Which of two tele-
phones would give best results.

(1) No. The circuit is very poor. See tho
various valve and crystal circuits given in thesc
columns recently. (2) A might be 0-001 mfd..
B 0-005 mfd., and D 0-002 mfd. (3) L.T. batteries
6 volts. not less than 20 ampere hours. H.T.
50 volts. flashlamp size, or preferably somewhat
larger cells. (4) The higher resistance telephonex
should be the better. No transformer is necessary.

CW.J.W.” (Gosport) asks (1) If pancale
coils are suitable for telephony. (2) What wave-
lengths could be obtained with certain arrangements
of such coils.

(1) Certainly. (2) You do not give us enough
inforimation to enable us to say, as you do not state
the diameter of your coils. If the mean diametcr
of each coil was about 27, the maximum wavelength
would probably be 5,000 metres, but 0-005 mfd. is
too great a capacity to use for tuning.

““K.L.E.D.”’ (East Sheen).—(1) A up to
3,000 metres. B up to 5,000 metres. (2) 0-005
mfd. would be fairly suitable. (3) Reactance
should be coupled inside secondary, say 12”7 x 334"
of No. 36. (4) Impossible to say at all accurately.
Probably round about 600 metres.

¢ 8.J.W."”" (Keynsham).— (1) You are correct
in assuming that the resistance of the winding of a

telephone, or similar instrument, is of no actual use, -

but serves as an indication of the number of turns
which the winding contains. The windings of H.R.
telephones are of copper, generally of about No. 47
or 48. Resistance wire is quite useless for the pur-
pose.
with somewhat coarser wire, say about No. 44, which
accounts for the considerably greater size. (2)
Finer wires are presumably in closed circuits and in
aerial circuits owing to the fact that these closed
circuits have in general much less additional re-
sistance than the aerial circuit. Resistance of the
wire itself in the closed circuit may therefore be
greater without making the diameter excessive.
The main object of resistance in a circuit is not so
much the direct loss of conductivity for H.F.
currents as the damping, and consequent flat
tuning which it causes.

‘““AUTO "’ (Enfield) asks (l) In what cases
can receivers of 120 ohms, 2,000, 4,000 and 8,000
ohms be used in wireless telegraphy and telephony,
(2) What is the advantage of using slab inductances.

(1) 120 ohms with a transformer can be used for
any purpose, and are specially useful in the valve
circuits with high voltage valves. H.R. telephones
are good for all purposes. The higher the resis-
‘tance the more sensitive, but the less robust.
(2) Slab coils are less efficient, but more compact
than solenoid or basket.
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‘*H.McG.”’ (Lincoln) sends a sketch of his
crystal set which gives no signals and asks (1) Why.
(2) The wavelength range of coil. (3) The wave-
length range of set. (4) How could he best add
a valve to the set.

(1) We cannot say without test. Everything
appears O.K. (2) You do not give us enough
information to enable us to say. (3) It should
receive ship sets up to 100 miles. (4) Rearrange

as in Fig. 2, page 369, issue forJune 17th.

*“0.J.L."”" (Euston Road) asks how to add u
valve to his set of which he encloses a diagram.

It is difficult to advise you with any certainty
without a knowledge of the internal connections
of your set, but the addition of an L.F. valve.
probably

as In the diagram (Fig. 3), would be

satisfactory.

—o—l!>

Fig. 3.
““V.B.”” (London) asks (1) If a two-valve
circuit sketched is correct. (2) For criticism of

<tuning inductance as sketched and maximum wave-
length of same. (3) If he should get signals with «
certain aerial of which he gives particulars. (1) The
cause of buzzing which he gets, and how to tell when the
set s oscillating.

(1) Correct, but a parallel A.T.C. is not wanted
at short waves ; also second arrangement sketched
is of little utility. (2) Arrangement poor, as it
allows too much coupling between the A.T.I.
and reaction. Maximum wavelength about 1,500
metres. (3) Aerial very poor, but should give some
results. Why not run it out from the bathroom
window up to the top of the tree ? (4) This sounds
like a bad connection in the grid circuit, but we
cannot say without test. Oscillation may be
detected by howls or muffled and broken up speech
and spark reception, or by clicks when the aerial
circuit is touched.

“F.K.” (Wimbledon) asks (1) If a crystal
circuit sketched 1is correct for telegraphy. (2) If
a valve circuit sketched 1is correct for the capacity
for the variable condenser. (3) If copper aerial
wire s better than phosphor bronze or silicon bronze.
(4) If a 30" pump well would make a good earth.

(1) No. See Fig. 2, page 405, issue for June 24th.
(2) This circuit might be used, but is very poor.
See many diagrams in these columns for a better
one. (3) No, it is not so strong mechanically.
(4) Yes, if it has water in it.
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‘“ BRIAR »’ (London) asks (1) If a three-valve
circuit is capable of recetving the Dutch concerts.
(2) For a list of the necessary apparatus to make
.

(1) See Fig. 1, page 435, July lst issue. (2)
The necessary material consists of :—One coil
holder, to carry three valves; set of slab, or honey-
comb coils ; H.F. transformer ; two valve sockets ;
three variable condensers, 0-0005 mfd.; one
condenser, 0-002 mfd.; one grid leak ; one L.F.
inter-valve transformer; one filament resistance ;
one L.T. battery; one H.T. battery; one pair
telephones.

““RW.H.” (W.C.2) asks (1) For a circuit
embodying H.F. amplifier and crystal as detector.
(2) A circuit embodying crystal detector and valve
as L.F. amplifier. (3) A circuit giving H.F.
amplification with crystal detector and note magnifier.

(1) The use of a valve as H.F. amplifier followed
by crystal rectifier can be thoroughly recommended
for short wave reception. Suitable circuit is given
in Fig. 4. (2) See Fig. 5. (3) See Fig. 8.
All of these circuits are admirably suited for your
purposes.

By I
Al -
=
1
1
i
T
T
Fig. 4.

‘** GUNGA *’ (Edinburgh) encloses a diagram
of his set and asks (1) What should be the capacity
of the variable condenser. (2) The capacity of the
two fired condensers. (3) Resistance of the grid
leak. (4) Wavelength range of the set.

(1) 0-0005 mfds., but a series A.T.C. is much
better for short wave work. (2) Grid condenser,
0-0002 mfds., and blocking condenser, 0-001 mfds.
(3) About 2 megohms. (4) Telephony up to 50
miles, telegraphy from ships up to 100 miles, high
power stations further.

‘* W.B.”’ (Sunderland).—(1) Coils should have
80 turns of No. 28. (2) Wind coils 17 wide of
No. 28, sixteen layers with taps at every alternate
layer. (3) Difficult to give an average range
for a single valve set. Probably 200 miles on
ships, Continental high-power stations and telephony
within 50 miles.

‘*RADIO MANIAC >’ (Wimbledon).—(1)
5,000 metres with condenser, 4,500 without it.
(2) Yes, provided that the wavelength of the
closed circuit is also brought up. (3) Yes, if the
dielectric between the plates is not more than
1/4,000” thick, preferably mica. (4) See Fig. 1,
page 90, April 15th issue, and others.

“W.E.C.”' (Putney) asks if a circuit given
to ‘* D.F.T.”*' (Lincoln), in the tssue of June 10th,
can be used with a set of *“ Oojah >’ coils.

Yes, quite satisfactorily.
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‘“E.C.L."”” (Newark-on-Trent) asks (1) Why
18 FL telephony received best with no reaction. (2)
Which is the better reaction, capacity or magnetic.
(3) Would an amplifier, designed as per sketch
enclosed, work. (4) If ebonite for the formers of
basket coils is of any special advantage.

(1) This is a péculiarity of your set. Possibly
the sense of your reaction coupling is reversed, or
you have some accidental reaction in the circuit
besides that due to the reaction coil. (2) There is
little to choose, but magnetic reaction is somewhat
more stable and controllable. (3) We think the
principle involved is quite sound, in fact it ap-
proximates fairly closely to that of some commercial
semi-aperiodic amplifiers. (4) No.

00016 F
0-0002F

e/gé

Fig. 5.

(]
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‘¢ L.C.V.” (Southsea) sends a diagram of his
set and asks (1) How to add a reaction coil. (2) Size
of coils and gauge of wire to tune to 4,000 metres
with a 0-0005 mfd. condenser.

(1) Connect the reaction coil in the plate circuit
of the third valve, but it is not at all necessary
if you use capacity reactance, as your diagram
shows. (2) The coll may be 87 x 6 of No. 24.

** STUCKPHAST ’’ (Rochdale) asks the reason
for certain noises in his telephones when he touches
the aerial terminal.

We cannot suggest the reason for this behaviour,
although possibly your A.T.I. may have a bad
connection in it. Try rearranging the leads to the
valve as these may be run too closely together.
Try also reversing the connections to the reaction
coil.

‘“W.H.L.”’ (London).—The circuit submitted
should give quite good results, but we should have
preferred one stage of high frequency amplification,
and 0-002 mifd. is too high for grid condenser_for
short waves.
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- EXPERIENCE - - -

HIGH FREQUENCY AMPLIFICATION

100 to 20,000 METRES

IMPROVED ADJUSTABLE SPECIALLY DESIGNED FOR
REACTANCE COIL. SHORT WAVELENGTHS
SELF-TUNED. HIGHEST EFFICIENCY.

This is the high frequency unit that every wireless experimenter has been waiting for.
T he fact that it bears our name is a guaraniee that it will do all that is asked of il.

ADVANTAGE OF HIGH FREQUENCY AMPLIFICATION.
All serious wireless experimenters will appreciate the great advantages of high frequency
amplification before rectifying. It makes signals far below audible strength easily readable

and permits additional audio frequency amplification (after rectifying) without rendering
the receiving set unstable.

THE TAPPED ANODE REACTANCE COIL.

This colil, originally developed by Mr. W. A. Appleton,-our research director, and specially
designed for short wavelengths, has now been still further itnproved by a ﬁner sub-division
of the tappings to obtain the best efficiency for broadcasting.

NEW AND IMPROVED DESIGN.

The coil is sectionally wound and cylindrical in form as this design allows greater mechanical
strength in the winding at the tapping points than does the earlier disc type.
100 TO 20,000 METRE RANGE.

T'welve tapping points are provided covering a range of wavelengths from 100 to 20,000
metres.

CONSTANT REACTANCE VALUE.

The tappings have been selectéd to keep the reactance value approximately constant
for all wavelengths.

NO TUNING CONDENSER NEEDED.

No tuning condenser is necessary as the capacity of the winding renders the coil self-tuned.
HIGHEST EFFICIENCY.

This type of coil gives a higher efficiency on short wavelengths than any other method of

intervalve coupling.
DELIVERY —Immediately from stock.

PRICE—Tapped Reactance Coil as specified = = £1 5 0
’ Twelve point switch for use with same - 16 0

RADIO INSTRUMENTS LIMITED

Maaaging Director : J. Joseph. M.I.E.E., late Manager to Mr. H. Sullivan.
Chief Designer : W. A. Appleton, M.t E., M.LR.E., late Admiralty Technical Research Officer.

ONLY ADDRESS — Worls, Offices, Shoavrooms :

12a, Hyde Street, NEW OXFORD STREET, W.C.1

We have the largest wireless works in Central London.
We are wireless engineers of established reputation.
Qur name on wireless apparatus is a guarantee of satisfaction.

Xxv

E.P.S. 7.
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THE “ BROWN” MICROPHONE AMPLIFIER

This Amplifier magnifies signals, or music, without distortion, and is of considerable
interest to amateurs and scientific investigators. The Magnification is much greater
than that obtalned from two valves, and the current consumption is about
50 milliamps. In construction, this instrument is simple, and it is much more robust
than other sensitive relays of this class, This instrument satisfies the urgent demand
for a reliable, inexpensive amplifier, which the most inexperienced amateur can use,
and which the most experienced requires. It is much cheaper, ultimately, than a
multi-valve amplifier, and the operator is relieved from many of the varied causes of break-
down. It includes a transformer suitable for low resigtance telephones or loud speakers.
The price of the * Brown " Microphone Amplitier is £6 for low resistance (120 ohms) input
and £6 2. 6d. for high resistance (2,000 ohms} input.

THE “BROWN” LOUD SPEAKER

With an Amplifier signals or telephony may be so magnified as to cause discomfort
to wearers of headphones, yet not be loud enough to be audible at any appreciable
distance from the head. Every wireless experimenter sometimes wishes to let his friends hear, which would involve the use of
several pairs of telephones simultaneously with consequent loss of signal strength, as well as considerable expense. The
“ Brown " Loud Speaker was designed to meet thbis need efficiently and economically, and is used in all up-to-date receiving
stations. The sound is intensified by means of a horn.
The * Brown ™ Loud Speaker (120 ohms), Standard Pattern with Upright Funnel .. oo o0 . . 210 0
Wound to special high resistance oo oo oo 00 oo oo oo .. .. 0o .. up to 85185 0
(13 "
THE “BROWN'' SUPER-SENSITIVE TELEPHONES FOR WIRELESS, ETC.
These Telephones are unquestionably the cleares and most sensitive made, and, consequently, increase the distance over
whichtthe wireless can be heard.

IN UNIVERSAL USE. As supplied to British, Allied and 3
The ** Brown” *“ A" Type Radio Headphones— and Foreign Governments

i 2 s d
Low;lrmgtn.nce 00 .. 0o 00 50 .. perpair 218 0
gh resistance .. 00 90 00 00 00 g0 00 air 23 2
.mol.‘.o Brown” “ D" Type Headph 1 ved flat diapi type)—'m ) s. and 8 6 0
w resistance .. 0o 00 00 00 00 00 00 0o 0o oo i
resistance .. L H o g

The above telephone prices include Cords, CatALOGUE Post Fuzpdnn DA‘::'LxCAnou.

Sole Manufacturers : s. G. BROWN, LTD.,
SHOWRQOQMS hersihe shorelnsiruments 19, MORTIMER STREET, W.1

... Works: Victoria Road, North Acton, London, W.3.
Telegrams : * Sidbrownix, London.” Telephone : Chiswick 1469,
Sole Agent for the Argentine: Horacio D. Guerrero, Las eras 2480, Buenos Aires,
Browm’'s Wireless Apparatus can be purchased from all Wireless S uppliers.
EARLY DELIVERY of Telephones and Loud Speakers can now be given.

YOUR WIRELESS SET IS ONLY AS EFFICIENT
AS YOUR BATTERY IS RELIABLE,
THEREFORE ALWAYS USE

HART BATTERIES

SUITABLE FOR

HIGH AND LOW TENSION CIRCUITS.

IMMEDIATE DESPATCH FROM STOCK OF FOLLOWING TYPES —

e AMPERE HOUR APPROXIMATE OVERALL y NET PRICE EACH
TYPE %’ CAPACITY ~ DIMENSIONS [ TYPE OF Box | Cssh with Order. Oarriage Paid
Contin- Inte: ==
g __wmm | I.EN_ GTE HEIGHT ‘ Singly 1 Form'l;:v: or
PL.3 2 I 2 27/32" | 2" 3" { CELLULOID . od.
" 2 1 2 1 5/32° 2 11/16% 3 EBONITE ' a gd lzi: gdd
- 2 1 2 " 1§ 4 GLASS bs. od. 5s. 0d.
E s 2 5 10 ri' it o 6" GLASS Gs. 9d. 6s. 3d.
AP 7| 2 | 11 22 1§ 1§ 64" EBONITE ] 6. 0d. | 5s. 9d.
3

THESE CELLS CAN_ BE SUPPLIED MADE UP IN BATTERIES OF ANY REQUIRED VOLTAGE.
,PRICES FOR SUCH BATTERIES WILL BE QUOTED ON APP%ICATION. =

HART ACCUMULATOR CO. LTD. ’

STRATFORD, LONDON, E.15
1, CHICHESTER STREES \ CIES ‘ol ASGOW L.
BEEAST ., oL .. 107, WBLLINGTON STREET

GHAM ... ..174, CORPORATION STREET
BRISTOL . s+ «» .. 37, VICTORIA STREET V.

NDON ... 36, VICTORIA STREET, S.W.
ANCHESTER ... SV
YORK—6, BRIDGE STREET

... 4 VICTORIA BRIDGE
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““ROGNON '’ (Rochester) asks (1) If it s
necessury for a fized condenser to be connected across
the telephone terminals of « Reinartz tuner. (2) The
quantity of wire and length of former for Reitnrartz
tuner. (3) Is an *“ Ora” valve suitable. (4) How
to increase the wavelength of his set.

(1) No, in this circuit it is essential that no
telephone condenser should be used. Compare
the article in the issue of May 13th issue. This
information is given on pages 382 and 383. The
length of former may be about 57. (3) Yes.
(+) This set is not suitable for very long waves,
but the wavelength can be increased somewhat
by increasing the number of turns on the coils.

‘“*S.A.B.”” (Gloucester) encloses « diagram
of his set and asks (1) For criticism. (2) Should
we advise alterations to the circuit given in page 438,
July lst issue. (3) Which is better for low wave-
lengths for telephony. -

(1) The circuit is of quite standard type and 0.K.,
except for the fact that it is capable of giving
considerable reradiation. (2) The alterations sug-
gested are quite optional. (3) There is very little
to choose between them.

‘“ C.R.W.”” (Malabar Coast) asks (1) For «
comparison of two transformers. (2) If one would
be more selective than the other. (3) What is the
most  efficient inter-valve transformer covering a
range of 600 to 20,000 metres. (4) If potentiometer
control of H.T. potential is as efficient as cutting out
or putting cells in the circuit.

(1) The first instrument should give somewhat
finer adjustment to correct value, but there will
probably not be much difference between them.
(2) To cover such a big range several entirely
distinct transformers are desirable. (3) No single
transformer is efficient over such a large range.
QOver shorter ranges we are unable to discriminate
between the products of our various advertisers.
(4) Very wasteful owing to the rapid running
down of the battery through the potentiometer
resistance, unless this is exceedingly high, which
is undesirable from several points of view. Ad-
justment of H.T. voltage is very seldom required.

““J.H.E.”” (County Durham) asks (1) If u
is possible to add one stage of H.F. to a circuit of
which he encloses diagram. (2) Why does the set
howl when the primary switch is off the studs. (3) If
it is possible to receive FL on a three-valve set without
an aerial. (4) Why he gets signals on a one-valve
szt and the H.T. switched off.

(1) See Fig. 4, page 467, issue for July B8th.
(2) Owing to the breaking down of the grid circuit
thie result mnay be a true oscillation or a sequence of
rapid discharges from the A.T.C. (3) It should be
possible on an indoor aerial or a good frame.
(4) This is not uncommon. Some valves will
i anction without H.T., but in a much less sensitive
way.

““IN DOUBT ' (Staines) has constructed the
American short-wave receiver described in the June
3rd issue, and is unable to obtain satisfactory results,
and he asks if the component parts of his outfit are
correctly constructed.

From the information you furnish, and your draw-
iags, everything would appear to be in order,
and without describing to some extent what
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happens when you connect up and attempt to
obtain signals, it is difficult to suggest the cause
of your trouble. The condenser of the * billi”
type is suitable for use with the set, and should be
kept for a small value. The direction of winding
of the variometer is important, and should be
such that when the inner winding coincides with
the outer, the two windings are in opposite direc-
tions. Reaction effects are obtained in this set
by the closeness in the two variometer coils marked
in your diagram, B and C. These must be in the
right direction one with regard to the other, and
you might try reversing the leads which pass from
one of the variometers; that is, in the diagram
given on page 284, change over the leads that pass
to terminal P and one of the telephone terminals ;
otherwise everything would appear to be in order,
and should function correctly. If you care to send
us the instrument we shall be pleased to criticise
it for you.

4 G.G.S.C.”’ (Pengam) asks (1) Whether
is better to connect low resistance telephones in serics
or parallel when operated from a step-down trans-
former. (2) How should a separate heterodyne be
connected, and how can he tell if his apparatus is
reradiating when using autodyne reception. (3)
Windings for frame aerial 5" square, to be equivalent
in wavelength effect to one consisting of two 707
wires ; and (4) Which is the better of two circuits,
one giving potentiometer control to the H.F. valves
and the other to the rectifier valve only, and whether
Zenith valves can be used with his set.

When using a step-down transformer, better
results are usually obtained with the telephones in
parallel. « When high resistance telephones are
connected directly in the H.T. lead, they should
be in series. (2) To operate a separate heterodyne
such as described by Mr. Coursey, it is only necessary
to slightly couple the wavemeter coils with the
tuning inductance of the receiver. Even the use
of a separate heterodyne, if coupled to the aerial
circuit, may give rise to slight reradiation. All
autodyne or heterodyne receivers when adjusted
to the oscillating point, that is when they are
capable of the reception of C.W., cause reradiation.
The extent of reradiation depends on the potential
of the H.T. battery, and consequently the value
of the plate current, the type of valve, and the
extent of coupling between grid and plate circuits.
(3) Use 11 turns of bell wire or single flexible
wire. It is not possible to construct a frame aerial
that will give a wavelength variation equal to that
of a two-wire aerial for a given change of inductance
or capacity. For reception over a wide range of
wavelength, you might wind on your frame in
addition, many turns of single No. 22 D.C.C., and
arrange for connecting in or out of circuit by means
of switches which obviate dead end effects. (4)
Where a number of H.F. valves are used, it is
always advisable to arrange potentiometer control
for the grids of the H.F. valves, mainly in order to
prevent self-oscillation. Separate potentiometer
control is desirable for the rectifier valve, which
should be of a type specially designed for use as a
detector. Your circuit consisting of three H.I.
valves, one detector and L.F. valve should be
admirably suitable for the reception of telephony
and telegraphy. We have no information concern-
ing the type of valves to which you refer.
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‘“L.H.” (Mansfield) is wusing a three-valve
reteiver, comprising one H.F., one rectifier, and
one L.F. He is not obtaining satisfactory results,
and asks us to suggest the probable cause of his trouble.

There is little doubt that the trouble lies in the
design or construction of the intervalve high
frequency transformer. The spacing of the primary
and secondary windings, and the direction of wind-
ing, is important. If you bridge the primary with
a small condenser for tuning, it is advisable not to
run on the primary and secondary windings
simultaneously. If your transformer is wound in
a groove, it is as well to wind primary and secondary
in opposite directions, taking the finishing end of
the inner winding to the plate, and the beginning
end of the secondary winding to the grid. We would
suggest that you construct a number of interchange-
able transformers, experimenting with short-wave
high frequency amplification first. Build up a
transformer on a piece of 1’” ebonite rod, putting on
600 turns for primary, and 600 for secondary, each
being single layer and separated from each other
by a single layer of empire cloth. If you make these
two windings in the same direction, the terminating
ends of each winding will be taken to grid and
plate. The wire used should be about No. 40 S.5.C.
and will be suitable for use on wavelengths between
500 and 700 metres.

‘*D. McN.”’ (Dublin) kas constructed a single
valve receiving set with reaction, and i3 unable to
obtain satisfactory results, while his tunihg inductance
alone works quite well with crystal.

From your description everything would appear
to be in order. The only thing we can suggest
is that you might try reversing the connections
to the reaction coil. You do not say what circuit
you are using, but we think if you were to connect
a variable condenser in series with the aerial
inductance, and another across the reaction coil,
you would probably get oscillations produced,
and then the tuning-in of signals will be quite easy.
It may be that the wavelength range of the aerial
tuning inductance, when joined to your aerial,
is not sufficiently close to that given by the reaction
inductance,

**C.JM.D.”” (Mill Hill) asks (1) How much
No. 30 wire to put on a 4" coil to suit an A.T.1.,
5 x 11", of No. 24. (2) Which s the better
arrangement, valve as H.F. amplifier with a crystal
detector or a single valve used as a detector. (3) How
many ohms will it take to reduce a current from 4 volts
to 2 volts.

(1) Wind about 5 length of the tube.

(2) The
former arrangement.

(3) Volts are the measure
of electromotive force. A current is measured in
amperes. If you will tell us the amount of current
flowing we could tell you how many ohms would be
required to reduce the pressure from 4 volts to 2
volts, but not otherwise. You should buy an
elementary text-book on electricity and study it
carefully.

‘*N.G.”” (Barry).—(l) Use about } lb. of
No. 26, make coils up to 4’ diameter, and connect
as many as necessary in series for both A.T.I.
and reaction coils. (2) Sliding the coils over each
other will be satisfactory. (3) One tap per coil
would be sufficient, but probably this will not be
essential. (4) 0-001 mfd.
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‘“ ROBBRIDE *’ (Tottenham).—(1) Circuit
shown is correct, except that a blocking condenser
should be inserted across the telephones; also,
a parallel A.T.C. is undesirable at short wavelengths.
(2) Yes, it is quite suitable. (3) You should receive
London broadecasting easily. Dutch concerts only
w}(laakly. (4) Any resistance not less than 2,000
ohms.

‘“W.H.S.’’ (Sutton-on-Sea) gives a list of ap-
paratus and asks if this is complete, and how to
connect up the various pieces. (2) Is it necessary
to have a licence before purchasing apparatus.

(1) The apparatus suggested would be sufficient,
but a grid condenser and leak would be an ad-
vantage. Connect up as in diagram Fig. |7.
(2) No, but a licence must be obtained before the
apparatus is used.

i
E;‘

,,|l

Fig. 1.

““W.H.D.”" (Hull) asks re the American short-
wave tuner described in the issue of June 3rd (1) What
resistance telephones should be used. (2) Value for
the fixed condenser. (3) Distance it will receive
telephony. (4) What transmitting stations work
in its limited wavelength,

(1) Not less than 2,000 ohms. (2) About
0:001 mfds. (3) Perhaps up to 50 miles. (4)
Amateur stations about 300 metres and broadcast
stations between 350 and 400, but it is not proposed
to erect a broadcasting station within 50 miles
of Hull.

‘*H.K-M."’ (Newbury) asks for certain in-
Sformation in regard to a modified Reinartz tuner.
Some of the information you require is given in
the article on page 445 of July 8th issue. Your
former being 9’ in diameter, we should suggest
the following values : Grid coil 35 turns, tapped at
Aerial coupling 15 turns, tapped at
Reaction 30 turns, tapped at every
This should cover the broadcast band easily.

‘* TELEPHONIST *’ (Llanwrda Caom) en-
closes a diagram of set and asks for suggestions for
improvements to enable hith to receive broadcasting
telephony from all stations in the British Isles,
The Hague and Eiffel Tower.

The circuit shown is quite O.K. except for the
anode circuit of the first valve. The grid condenser
should be connected on the valve side of the tuned
circuit, but some reaction would be advisable and a
parallel A.Y.C. is bad on short waves. 300 ohms,
appears to us exceesive for a filament resistance.

every three.
five.
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‘BRITWIRE’ WIRELESS ACCESSORIES

Intervalve Transformers, ratio 1-5 ag .. 22/6 and 25/~ Ebonite, any size cut square, edges finished, .. Ih. §/8

Telephone Transformers .. . .. .. 15/- | Large Porcelain Insulators, high insulation .. .. 1/-
Switch arms, phosphor bronze, la.unnated .. .... 2/9 | BRotary Switches 5 point.. .. .. .. .. 5/~
Valve holders, with legs screwed and nutted .. .. 1/9 10 point. . .. .. .. .. /-
Studs, per dozen .. .. ..o 18 19 point. . .. .. .. 8/8
Duros Cells, 2 volt 45 amp, ready chuged .. .. 12/8 | Britwire Tuning Coils, duolaterally wound .. from 2/-
Condenser Vanes, per pair aa 23d. Siemens 15 volt units .. 00 . .. each 4/-
Condenser Washers, rotary 1/- dozen F:xed 3id doz. Crystal Detectors, very sensitive, umversal movement .. 5/-
Valve Pins, with nuts, per dozen 0o 2/8 Ete. Ete. Ete.

Reactance Formers, specially suitable for short waves /8 Send for [Hustrated List post free 3d.

Hellesen H.T. Batteries, tappea 36 volts, and plugs.. 8/8 All orders over 40/- carriage paid. o
P.0. Solid Back Microphones .. .. .. .. 15/-

Filament Rosistances, smooths contact .. .- /8 | Jie, ave Jare slockg oL al W sbove sud e continuslly
Ivorine Scales, each o L . . -+ 18 | NOTE TO BUYERS. A large amount of rubbish is being
Set indicating tabs, per seven .. -~ 23 | placed on the market at present by irresponsible firms, so
Valse Legs, wit washr and two mts, xeh . oa, | e, i wn lbasenfuned Sim, o v ben sl
Pocket Voltmeters, 9 to 6 volts oa aa aa 5/- | years, have dealt and specialised in nothing but * wire ess.’

POST ORDERS TO

BRITISH WIRELESS SUPPLY COMPANY

6, BLENHEIM TERRACE, LEEDS. Telephone : 26926.
And at :
11 Church St., West Hartlepool. Tel.: 373. 18 Eldon Square, Newcastle-on-Tyne. Tel. 360 City

33 High Sfreet, Southampton. Telephone 403

\

Exide

BATTERIES
Wi RELESS

E specialize in the manufacture of batteries
for filament current supply to Valves and
high-tension batteries for application of Anode
Potential. 'We can supply these batteries in glass,
ebonite or celluloid containers to any desired voltage.

Exide batteries can be relied upon for wireless
work and retain their charge over very long periods

Prices and Particulars on Application.

< (I lﬂfﬁ] ELECTRICAL STORAGE
<« @h_ DO EONPANY LIMITED.

Head Office : London Showrooms :
Clifton Junction, 219/229 Shaftesbury Av.
Nr. Manchester. w.C.2

8 Volt 80 Amp. Hour Exide Battery,
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““ J.A.H.”’ (Farnborough) asks (1) The weight
and gauge of wire required to wind the honeycomb
coils described on page 539, October, 1920, issue.

Use No. 28 wire. 1lb. should be sufficient for
all the coils required, which may have turns rang-
ing from 150 to 500. N.B.—We regret that, as we
have replied to a considerable number of letters
from you lately, pressure on our space will prevent
us doing so again at present.

““R.D.M.”’ (Belfast) asks (1) With reference
to page 35 of the * Construction of Amateur Valve
Stations,” how can the secondary 9" diameter fit
inside the primary 8 diameter as given. (2) If
dead-end switches in the secondary coil as well as in
the primary will improve the set.  (3) If atransformer
and 120 ohm telephones are better than 4,000 ohm
telephones.

(1) 9" should read 7 and is a printing error.
(2) Yes. (3) There is little to choose. H.R.
telephones are slightly cheaper and more sensitive,
but L.R. are more robust.

“ INTERFERED WITH *’ (Leicester) asks
how to overcome interference due to the adjacent
tramway system.

We are afraid we can give you little help as you
have tried all the usual remedies. The Leicester
tram system is notoriously bad in this way. You
might try a directional aerial system as, for instance,
one giving a heart-shaped diagram with the blind
side to the trams, though we doubt if this would
give good results, or H.F. chokes across the aerial
cireuit ; also iron sereening of vour L.F. circuits.

+* & S.R.C.”’ (Stoke-on-Trent) asks (1) The
wavelength used for Croydon telephony. (2) I f
he can receive Paris telephony. (3) If he can add
more valves by means of a ‘‘ Ford” spark coil
wsed as a transformer. (1) The cause of a loud
hissing note in the telephones.

(1) About 900 metres. (2) Possible, but some-
what doubtful. (3) No, the windings are quite
unsuitable. (4) We cannot say for certain, but it
is probably due to a defective cell in the H.T.
battery.

*« J.H.S.”’ (Finchley) sends a diagram of his
five-valve set, and asks (1) For switching arrange-
ment for switching in one to five valves. (2) If
the diagram is correct. (3) If the set can be im-
proved.

(1) The switching arrangement shown in Fig. 5,
page 62, April 8th issue, can easily be extended to
suit a five-valve circuit such as yours. (2) Circuit
is correct except that blocking condenser in the
anode of the third valve should be across the iron-
cored coil only, and not reaction coil as well. (3)
The set would be somewhat improved by a potential
adjustment of the first three valves.

““H.P.A.’ (Jersey) asks (1) For a four-valve
circuit to fulfil certain requirements. (2) Houw
to alter a certain set for short waves. (3) If trans-
former coupling is better than condenser coupling
on short waves.

(1) and (2) For short wave work we should
recommend circuit as shown in Fig. 5, page 62,
April 8th issue, with the addition of a further H.F.
valve, the switching being extended on the same
lines as shown. (3) Yes. (4) A wide range of
wavelengths, including short waves. A plug-in
arrangement to enable either condenser coupling
or transformer coupling to be used is very con-
venient.
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““G.H.G.”’ (Bedford) (1) Refers to the in-
structions given in the issue of June 24th for con-
structing a buzzer wavemeter fo set up oscillations
of precisely 400 metres, and asks for the dimensions
of the condensers and inductances to give 1,500 metres
and 2,600 metres. (2) Asks how to add two ad-
ditional valves to his two-valve set without materially
disturbing the present connections.

(1) The details given in the article referred to
were determined by careful experiment, and it is
impossible to obtain, by relative calculation, the
exact data for constructing these wavemeters.
It can only be found by direct experiment and tests
against a standard wavemeter. The data was
given for 400 metres, for use by experimenters not
in possession of a wavemeter. We would suggest
that you insert six additional plates in the condenser,
which will increase its capacity by four times, and
add one extra slab coil to the inductance, wound in
the same direction as the one already fitted and
spaced 3 away from it for producing a wavelength
of 1,050 metres. For 2,600 metres you might make
the condenser with strips twice as wide and twice
as long, and by using nine plates you will increase
the capacity to sixteen times that given in the
article, and this large condenser should be used in
conjunction with four slab coils. The utility of this
apparatus depends entirely upon precise calibra-
tion.

“ C.H.S.’’ (Wolverhampton) subsmits a circuit
of a two-valve recetver with high frequency inter-
valve coupling and a coil coupled to the H.F .trans-
Jormer for producing reaction effects and wishes to
know windings for primary, secondary and reaction
coils for this arrangement to tune to 350/500 metres.

When working to this arrangement you are re-
commended to provide for a moderately loose
coupling between the windings of-the transformer.
The primary which is connected with the plate cir-
cuit and bridged by a small value variable condenser
(0-0003 mfds. ), should consist of 170 turns of No. 28
D.C.C. on a 2 former, and this should be wrapped
at the ends beyond the winding to support the
windings on another former at a distance of about
}” away. The secondary wound on this outside
former should also consist of 190 turns of No. 32
D.C.C. coinciding with the primary winding. The
reaction coil can be made to slide outside the
secondary and should consist of 200 turns of No.
32 8.C.C.

““H.C.P.”” (Birmingham) asks (1) To what
wavelength will « certain coil tune. (2) The capacity
of variable condensers suitable for the above. (3) If
he could receive 2 M'T and PCGG with the above
coil in «a three-valve set. (4) If shellacing the wire
will affect the coll.

(1) The primary circuit will receive up to about
5,000 metres without a condenser. Up to 10,000
metres with a condenser as below. (2) Primary
0-001 mfds., secondary 0-0005 mfds. (3) Probably
not ; the coils are much too big and wound with
too thin a wire. (4) It makes it less susceptible

to atmospheric changes, and usually slightly
affects the tuning range.
*“ LEARNER ’’ (Walsall) asks for winding

details for a set of honeycomb coils.

Try values as follows, adjusting finally by
experiment, but the values vou suggest appear
very inconvenient. 30, 10, 70, 85, 150, 250, 550,
650.
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‘*KO SINE '’ (Whitehaven) asks how H.F.
currents are changed into L. F. currents.

An adequate discussion is out of the range of these
columns and we should advise you to buy a book
such as Bangay’s ‘‘ Elementary Principles,” which
will give you some idea as to the wireless theory.
As you suggest, the valves used for H.F. and L.F.
amplification are the same, and generally the same
valves are used for rectification. The difference in
action is in each case due to the circuits employed.
Very roughly speaking, the large number of H.F.
pulses of current corresponding to each spark are
passed through a rectifier, which may be a valve or
crystal, by which all the negative half-cycles are
wiped out. The series of positive half-cycles, if
passed through a high impedance, such as an iron-
cored transformer, behave as one L.F. pulse
through the transformer.

‘* ANDREAE COLLEGIUM ’’ (Bradford)
asks (1) How to add another valve through a reststance
capacity to a-circuit sketched, so that he can switch
over quickly from one walve to two. (2) Whether
English broadcasting stations could be heard on one
valve at Rouen.

(1) Use a spherical reaction coil. Preferably
couple the switch shown with a switch to break
the filament of the second valve (Fig. 8) when
not required, and use separate filament resistances
for each valve. (2) Very doubtful.

‘“AW.” (Plumstead) encloses a diagram of
circust and asks (1) For criticism. (2) Capacities
of condensers suitable for the set. (3) Wavelength
of set. »

(1) Not very efficient. We prefer the ecircuit
of Fig. 3, page 501, issue July 15th. (2) Closed
circuit condenser 0-0005 mfds., grid condenser
0-0002 mfds. (3) Wavelengths up to 4,500 metres
with an additional aerial loading inductance.
Without this only up to about 2,700 metres. -

‘* READER »’ (Royston) refers to Fig. 7, page
276, May 27th issue, and asks (1) The capacity
of the reaction condenser. (2) If honeycomb coils
are suitable for coupling the valves. (3) If he is
infringing any patent by selling o receiver using this
circust. —

(1) Up to about 0-0001 mfds. (2) Not very
suitable, but something might be done with them
in special circumstances. (3) We believe that
capacity reaction as well as magnetic is covered by
existing patents.

‘¢ J.S.”’ (Byfleet) wishes to know (1) and (2)
How to arrange a *“* B Mark I set for short wave
reception. (3) The wavelength range of his tuner,
wound with 92 turns of No. 24 D.C.C. on 4" former
for primary and 175 turns of No. 36 D.C.C. on 3"
former for secondary.

(1) and (2) See December 10th, December 24th
and January 7th last issues. (3) When connected
to a single wire aerial 100’ in length, the maximum
wavelength to which the set will tune will be
approximately 900 metres. For telephony recep-
tion we recommend you to construct two special
coils, the exact dimension of which can easily be
found by experiment specially suitable for use on
your aerial.
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‘* FINE ADJUSTMENT ’’ (Douai School)
asks with regard to a Reinartz tuner he is constructing
(1) If the wavelength depends on the aerial or grid
circutt, and how to calculate the dimensions of the
coil.  (2) How can another valve be added to the
tuner for H.F. amplification. (3) Would such a
set with a 100’ X 60’ high aerial receive 2 NT and
PCGG ab Addlestone, Surrey. (4) If a crystal
detector can be used with a Reinartz tuner.

(1) Chiefly on the grid circuit. About 5" x 4’
of No. 20, with 0-0005 mfd. condenser will be O.K.
(2) See the article in the issue of July 8th. (3)
Probably. (4) Not efficiently.

il

Fig. 8.

‘*AM.H.C.”” (Shoreham) asks re reaction
coil on page 33 in Alan Douglas’s book, how many
tappings are necessary, as the diagram shows five
and the letterpress stipulates 34. (2) If an illus-
tration can be given showing the attachment of the
reaction coil. (3) For a sketch of the circuit.

(1) Apparently 34 were intended, as page 33
distinctly says that it is the secondary taps which
are vigible in the illustration. 34 is, however,
rather a large number. (2) We think the letter-
press gives a very fair description. One or two
rods are passed right through the cheeks of the
inner coil, and are arranged so that this coil can
slide on them. The rods are fixed in any convenient
way parallel with the base carrying the primary
coil. The coupler may be used in the circuit of
Fig. 4, page 11, or in many of the circuits given
in these columns.

.qH

SHARE MARKET REPORT.

Prices as we go to press on August 4th are:—

Marconi Ordinary 00 .. £2 3 0
v Preference .. .. 2 0 73
" Inter. Marine. . .. 1 8 0
» Canadian .. ve 10 0
Radio Corporation of America :—
Ordinary oo 00 o0 19 3

Preference .. .. .o 13
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WHY DID THE GRID LEAK

Watch these Advertisements for Winners.

A Prize for the hest Answer.

Write on a separate piece of paper (one side only).

Endorse ‘¢ Competition ” top of left-hand corner of paper.

Ael:ia] Wire, 7,22’s Enamelled Hard Drawn
Copper, 6/- per 100 ft.
Aerial Palleys, 21" 1 -, 5"

with“tackle hook
and bicket, 2/6,

Aerial Insnlators, Shell type, 23" x 2§7,
green, 1/6 each.

Aerial Insalators, Reel type, 2” diam.,
white, 43d. each.

Batteries, for H.T. Make your own. Flash

Lamp Batteries, §/- doz.
Buzzers for Morse practice,
line, bast quality, 4/6.
Condenser Scales, 1/- each
Condenser Dials, Engraved fine finish 1/9 ea.
Condensers. Fixed.” Exceptional quality.
Terminal connactions; from 'goor to -oo1,

2/9 each.

new improved

Condenser Vanes. Not rubbish. Best
Aluminiumn, 1/= doz.
Condenser Spacing Washers.  Accurate,

Small, 41. doz. ; large, 8d. doz.
Condenser Screwed Rol, Brass, 12” lengths,
2z B.A. 91. cagh. 4 B.A., 6. each.
Contact Stuis. btudb not, rubbxsh 2/- doz,
Copper Foil Sheets, 9" x 37, 61, each.
Core Wire, soft iron, 2/4 per Ib.
Ebonite. Best quallty Any size,
sheet, 5/- per lb. . .
Filament Resistances. For panel mounting.
A speciality, 4/- each.

rod or

Inductance Tubes, 12" long
impregnated, 24", 6d.; 3”, 7d.; 33", 8d.;
47,10d. ; 4%, 1/-; 50 1/2 6 1/6 each,
Postage, 9d. each

Inductance Slider Rod 1" square in 12”
lengths, 7d. each

Specnally

Valves. 4-pin vertical filament, 10/¢ each.

Wood's Metal, 8d. per packet.

Crystals. Qarborundum galena,
copper pyrites, silicon,
manganese, 8d. per packet

bornite,
iron pyrites,

Inductance Sliders, cbonite only, 8d. each. | SUPERIOR QUALITY WIRE.  Britis

A d , sh
Insulating Tubing, 6d. per yard. made. All wire wound free. Post extra.
Ivorine Scales. o to 180 degs. Engraved Single Dble.

(not printed), 1/2 each. S.W.G. S.CC. D.CC. Silk Silk  En.
Ivorine Tablets. Set of 6, 9d. 12 /10 111 4/- 4 1/8
Knobs. Ebonite. 1}” diameter. Superior 14 Y2 4/- 574 L9

finish. Knurled, 7d. each. 16 ) 21 4/2 5/6 1//10
Mica. Dure Ruby. Pieces, 3" X 3" X 18 2/t 2/2 4y 56 1/11

-002” thick, 8d. each. 20 22 2/3  4/8 6/2  2/6
Paraffin Wax, 1/- per Ib. 22 26 2,11 5/ 68  2/8
Resistance Wires. ‘‘ Elsi”’ brand, 22's 2 3- 36 56 74 2/8

(1 ohm per yard), 24's (1-7 ohms per yard),
and 28's, enamelled (4 ohms per yard),
2d. per yard.

Switch Arms. Exceptionally strong and
well made, 2/8 each.

Terminals. A very neat wireless terminal.
Polished, complete with nut and washer,
2/6 dozen.

Tin Foil. Free from Lead, Sheets, 26” by
13", 4d. each.

Valve Sockets. With nut and washer.
FFine finish, set of four, 9d.

Valve Holders. Best quality ebonite, with
nuts, 1/4 each.

26 317 4/ 6/8 8/2 32

EL I 4/7. 7/2 9  3/6
30 5/- 56 8/- 10/~ 3/10
2 6/- 7/3  9lz 13/~ a2
34 e 8/3 11/6 14/~ 4/a
36 8/8 102 14/~ 15/6  4/8
38 11/3 1312 16/~  19/- 5/3
40 15/- 18- 18,6  22/6 6/6
42 173 21 31/6 0 34/~ 9/~

At pec 1b.

Carriage extra. Please remit ample postage,
balance returned. Orders over {2 carriage
paid. Money back if not satisfied.

J. L. CARTWRIGHT &

* Phone—Cent. 4209. 130/132,

CO., Manufacturing Electrical and Radio Engineers,

DEPT. W,
LONDON ROAD,

MANCHESTER. 'Grams— Plad

, Manchester.

Special Terms to the Trade.

SPLENDID SETS

FOR CONVERSION."JIR>T™

TUNERS, 60W. C.W. - - £3 10
TRANSMITTERS ,, - - £3 10

WILSON 130W. TRANS-
MITTERS - - - - £7 O

WAVEMETERS - - - - £2 10

E. W. LEE & CO.

68, WOOD STREET, LIVERPOOL.

BEWARE ! !

OF GOODS SOLD WITHOUT A GUARANTEE.
ALL OUR INSTRUMENTS ARE GUARANTEED,
TELEPHONY TUNERS. Range 300-1,100 metres, Perfect
for DUTCH CONCERTS and all telephony A complete
tuning and raction unit (angular motion). Price 16/-.

1/-,

SINGL%”VALVE RECEIVER. First quality components only
used. Ideal for use with above or any other tuner.
(Less valve) Price 38/6. Postage 1/-.

TWO-VALVE L.F. AMPLIFIER. A perfect amplifier. Speech
distortion entirely absent. Price £4. Postage 1/6 (less
valve).

THREE-VALVE AMPLIFIER. 1 H.F., Rect. 1 L.F. The finest
receiver constructed, RANGE UNLIMITED. Details per
request. (Less valves) Price £8 8s. 0d., post free.

PANELS (EBONITE) CUT AND DRILLED TO YOUR

PLANS. ADVICE GRATIS TO PURCHASERS.

EAST LONDON INSTRUMENT COMPANY, (Postal Dept.)
26, NORTHBANK ROAD, WALTHAMSTOW, LONDON, E.17.

No Catalogues yet.

WIRELESS VALVES

SIMPLY EXPLAINED
By John Scott-Taggart, F.Inst.P.

This brand new book is the first new book on valves
which is more than a sketchy description. It is
complete.

WHY YOU SHOULD BUY THIS BOOK

It explains fully how valves work.
It is crammed with practical circuits.
It is written by an expert, solely for the
amateur.
1t is written so that the beginner can under-
stand it all.
It is the latest and most up-to-date book
on valves.

(f) It contains 140 pages and 56 illustrations,

SOME OF THE CONTENTS.

Three-clectrode Valves, Amplifiers, Self-oscillations,
Reaction Reception, CW. Receiving Circuits, Valve
Transmitters, Telephone Transmitters, Telephony
Receivers, Broadcas Receivers, etc., etc.

Price 2'6 Net. Cloth 3’- Net.

Our books are sold by Wireless dealers of standing, or
may be obtained POST FREE by return from

RADIO PRESS, LTD.

Publishers of Authoritative Wireless Books -

34/35, Norfolk Street, London, W.C.2
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TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser's name and address will be charged for,
and single letters and single figures will be counted
as words. Compound words will be counted as
two words.

DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & 10, Charing Cross, S.W.I.

Wireless Expert, ready for the wireless boom,
First-class Postmaster-General's Certificate, ex-
perience in various parts of the world with latest
instruments, commercial educatfn, correspondence
typewriting, desires position where above would
be of value.—F. F. War~NERr, High Lane, nr.
Stockport.

Huge Purchase.—Wireless Transmitter, Type
No. 1, fitted with high class variable spark gap,
condenser and tuning, r Sterling spark coil,
Helix mounted on ebonite panel, terminals and
external fittings mounted on ebonite panel,
Internal fittings in mahogany case. Range,
100-500 metres, work on 4 to 6 volts. Tested
before dispatch and sent complete at 17s. 6d. each,
plus 2d. for packing and postage.——CADNEY
BIEOS., Alpha Mews, Alpha Road, New Cross,
S.E.24.

VELO

HIGH QUALITY GUARANTEED RECEIV-
ING SETS.

Valve Seis complete witn every accessory,
including 'Phones, Valves, Accumulator,
Battery, Aerial, Insulators ready for im-
me‘dﬁ&te use and gnsranteid to give best
results.

Single Valve Set . oo £11 1ls.
Two-Valve Set 0o .. £14 14s,
Three-Valve Bet .. .o £17 17s.

It will be found highly advantage cus to purchase
these complete sets, but all accessories can
be supplied singly if required,

Intervalve Transformers, uncased.  21/-
Intervalve Transformers, in Ma-
hogany Case and Terminals . 26/-
Telephone Transformers, uncaged.. 17/~
Telephone Transformers, in Ma-
hogany Case and Terminals 21/-

Prompt delivery given of all parts and enquiries
and price lists sent by return.

H. C. DALY,
22 Walibrook, London, E.C.4
To the Trade.—Selling Agencies available,

HEATH & Co., Ltd.

Instrument Werks, New Eltham, S.E.8
are prepared to undertake in their fully
equipped works—Wireless Apparatus
and Parts for thetrade. Quotations given

to Blue Prints. lmmediate - attention.
Phone—Lee Green 301. _W:'re—-‘Palan‘:, Lendosn. '

(%4

|

FOR SALE.

Fibre Sheet.—Best hard vulcanised, at greatly
reduced prices per square foot—2", 2s. 6d. ; ", 4s.;

¥, 55.; 9/16”, 6s. 6d.  Strips for panefs, 117 X

1 3" X §”, 1s. 6d. each, other sizes pro rata. Postage

extra.—Trade enquiries invited. —F. W. HoLr,
120, Arbor Vale, Slough.

Complete Tingey Receiving Set, consisting.of
Cl, Rx, A3, telephone transformer, two A coils,
60 volt HT. Perfect coamdition, brand new,
owner building larger set. What offers 7—
ALLARDICE, ‘‘ Ravensbury,” Caterham Valley,,
Surrey.

IS

Variable Mica Condensers.—~New, accurate
adjustments. 0°0005, 9s.; 0-00I, 125, 6d. Money
returned if dissatistied. —ThoMas, Redbourne,
St. Albans.

Rigging.—1'lexible steel cable, blocks, fittings in
stock. Stays with insulators, strainers, etc.,
made up to instructions. Prompt delivery.
Galvanised steel cable, 6-strand, §” ro-wire,
7s. 3d., §” 7-wire 7s. 6d., 3" 7-wire, 9s. 3d.
per 100 ft. Delivery F.O.R. London. Also few
good second-hand one and two-valve Receiving
Sets and accessory parts.—* S.A. CuTTERS,”
61, Lee Park, Blackheath S.E.3.

Great Success.—Morse Code easily mastered with
the ¢ Little Brick” (Prov.: ~ Pat. 13846).
Sends any Inessage any speed, and will last a
lifetime. Price, complete, 6s. post free, Further
particulars stamped envelope.—GRiMsHaW {Dept.
W), Leigh Street, Golborne, Lancs,

Aerial Wire.—Our Speciality 7/2z Hard Drawn
Stranded Copper, guaranteed, 100’, §s. 3d.;
140, 7s.; 100 yards, 13s. Carriage paid.—
FarBrROTHER & Co., Vulcan Street, Leeds.

Complete Wireless Receiving Station, including

‘tuner, crystalf detector, aerial, telephones (4,000

ohms), insulators, ready to fit up.
receive speech, music and Morse.
first  P.O. secures.—H., 16,
London, N.16.

Brand New Mk. II* Tuner, f1o 10s. 1od.
B Mk. I* 2-Valve Receiver, {4 10s..—W. SEED,
Crigglestone, Wakefield.

Instrument Bozes of every description. Splendid
finish. Enquiries invited,—SwmitH, Terling, Essex.

Guaranteed to
758., no offers,
Lordship Park,

- - Designs of Receiving Sets, Motors, Generators,

etc.,supplied. Sound advice given. Calls arranged
if desired. Note new address—PuckLE, Buckhurst
Hill, Essex.

* Multiwave ” Tuning Coils.—Set of nine
200-25,000 metres. Shellac impregnated, silk-
taped mounted complete with table tuning stand,
chart, 35s. Specification stamp.—Rapio CoiL
Co., 20, Maybank Avenue, Harrow.

Operators Uniform and Bridge Coat, ' condition
New.” Suit five feet eight or nine.—Write, JAMESs
MuRrDOCH, 17, St. John Street, Prestwick, Ayrshire,

Small Parts Supplied from Stock.—Condenser
plates, crystal detectors, terminals, spacers,
washers, nuts, contact studs and stops, valve legs.
List free.—FRASER, Sentinel House, Southampton
Row, London.

Special Line, Wireless Girder Masts Light and
Strong, 30" f1, 35" 22s. 6d., ‘40’ 25s., 45° 30s.,
50" 355, Cash with order, carriage forward.—
F. ArmstroNG, Weybridge.

B.A. Screws, Nuts and Washers, assorted gross,
2s., lists 2d.—J. H. BenNerT, Station Road,
Willesden Junction.

For Sale.—Ebonite—4”, 3/16”, 1" and §*, any
size cut. 4" 3s. 6d. per square foot, other sizes
in proportion. Carriage paid on 10s. lots. Scrap
Ebonite Sheet suitable for condensers, insulators,
etc., 3s. per lb,, postage 8d. New Hart
Accumulators in z-volt units—2v. 40 amp. (1)
14s. 6d., (2} 28s.; 2v. 6oamp. (1) 17s.,
(2) 33s.; 2v. 8oamp. (1) 20s., (2) 38s.

Carriage forward. Aerials—Rubber covered oa|.

wind-up reels, with 2 R.A.F. ebonite insulators,
25. 6d. each, postage ¢d. Valveholders—Best
quality, 1s. 9d. ; cheaper quality, 1s. 6d., screwed
legs. ‘* Ora” Valves—iss. each, Postage 3d.—
Rexsuaw & Marspex, Penny Street, Blackburn. !

ELECTRADIX WIRES

Highest Conductivity at Lowest Prices.
.C.C. S.8.C.

Gauge. D.C.C D.S.C.
16 17 . — 3 68
18 1 8% . — 3 9
20 111 . 4 0 4 6
22 25 4 6 5§ 0
24 3 0 5 0 5 8
26 3 8 5 6 6 8
28 4 2 5 9 6 10
30 5 2 . 6 6 8 1t
32 8 6% . 8 2 9 0
34 79 .. 986 10 7
36 9 2 .. 11 8 12 3%
38 1110 .. 13 6 17 8
40 18 28 .. 17 0 23 5

Prices at per 1b. Postage Extra. Earth Clips,
6d. each.. 7/22 Aerial Wire, 7/~ per 100 ftf.
EVERYTHING FOR WIRELESS IN STOCK.
LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1
(near AldgateStation. Telephone Avenue 4166.

EBONITE “ A TYPE 4 PRONG

VALVE HOLDERS
1/9 each, post free.

WILKINSON,

LONSDALE RD., KILBURN, N.W.6
TRADE SUPPLIED. Established 1900

KEYSTONE WIRELESS SUPPLIES
WHOLESALE ONLY.

Ebonite, cabinet work, engraving, expert

designers in amplifiers. Slab inductances,

baskot coils, etc. Switch arms, contacts,
Terminals, Scales.

Offices : High Finish.
33, Trinity Road, TOOTING, S.W.

Low Prices

Send us your enquiries for

BOXES, CABINETS,

SPREADERS, CONDEN-

SERS and parts, LEAD-IN-

TUBES, and all accessories,
to the Trade.

COMPETITIVE PRICES
PROMPT DELIVERIES

The Central Aircraft Co.
179 High Rd.,Kilburn,N.-W.6

Phone—Hampstead 4403-4 8018.
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FROM STOCK
8.W.G.8.C.C. D.C.C. 8.8.C." D.8.C.
9 - - 110/« 180/-
48 — — 97/- 107/-
[ — — 64/-  80/-
44 — — 50/-  06/-
43 - — 40/ B2/-
[ - —_ 81/- 83/
41 - —_ 30/-  32/-
4 14/~ 17/~ 18/~ 22/«
39 12/6 15/- 17/- 21/8
8 11/~ 18/~ 16/~ 19/-
87 10/~ 1R/~ 14/6 1773
36 8/6 10/~ 13/9 15/-
35 7/9 88 12/9 14/-
34 6/10 8- 11/3 13/9
33 6/2 7/6 10/6 13/~
32 510 7/2 91  12/10
81 5/8 6/10 8/9 11/8
30 5/- 5/4 /9 8/10
29 4/9 5/- 7/6 9/8
28 4/3 4/6 7/2 9/-
27 4/2 4/6 7= 8/6
Prices per Ib. Bobbins free.

Terms—Cash with Order.

(A. E. DAVIS)

Brixton, S.W.2

Instrument Wires

En.
a1/~
26/-
20/~
16/-
18/-
9/e
8/-
8/8
8-
5/8
411
4/8
4/6
44
43
42
4/
3/10
3/8
3/6
3%

Orders of £2 or over, Carriage Paid, G.B.

FINE WIRE SUPPLIES,

41, Arlingford Road,

7/8, POULTRY, E.C.2.
(x minute from Bank) Tele.:

PURCHASE YOUR WIRELESS
REQUIREMENTS THROUGH

The Viper Re-Covering Co., Lid.
City 1897
Marconiphones, Sterling and R.F.H. Sets, otc.,

SITUATIONS WANTED.

Ex-Chief Telegraphist, R.N.—Young man desires
post, Fitting, Instruction. Thorough knowledge
wireless, all branches, practical, theoretical.
Last post staff instructor. Expert operator.—
Ki1ngG, 16, Bell Green, Lower Sydenham, S.E.

Ex C.P.0. w/T (29), 12z years experience all
grades, thorough knowledge theory and practical
working, including high power shore stations,
desires employment any capacity, sellmg,
Demonstrating, etc,, where above experience
gelczm%ary.—E.J.M.; 8, Speranza Street, Plumstead,

.E.18.

Amateur, with four years’ experience, requires
employment.—Box  A.3, BERTRAM DaY’s
ggvmnnsmc OFFIcES, 9 and 10, Charing Cross,

1

Ex-Lient. R.E. (z9), Single, over ten years’
experience Wireless, Navy, Army, Marconi.
Thorough up-to-date know]edge of Wireless, both
theoretical and practical. Expert lecturer and
demonstrator. Seeks employment with Wireless
firm.—** W,” 1, Qatlands Drive, Weybridge.

SITUATIONS VACANT.

Wireless—Patent Agent requires technical
Assistant with thorough knowledge of wireless.
Experience in Patent Work desirable.—Write
giving full particulars and salary required to
Box 515, SELLS ADVERTISING OFFICES, Fleet
Street, E.C.4.

BOOKS.

Radio Magazines, all the
World,” 104d.; ** Popular
“ Radlo Broadcast " o1s. 6d.;
15. 6d.; ‘¢ Scxence and Invention,” 1s. od.;
‘* Scientific American,” 2s. 6d. Post Free.—
INTERNATIONAL NEWS COMPANY, Ltp., 15, Bream's
Bunldmgs London E.C4.

latest. ‘‘ Radio
Radio,” 104d.:

o Radlo News,”

Manufacturers and Factors.—Catalogues and
Terms, tor all wireless goods desired by wireless
specialists in excellent Northern District. Agencies
considered.—Box L1, BERTRAM DAY’S ADVERTIS-
ING OFFICES, ¢ and 10, Charing Cross, S W.1.

Wireless Repetition Work for trade.—LiBErTY
EncGINEEFRING Co., LTD., Acton Town Station. W.3

WANTED TO PURCHASE.

Wanted to Purchage.—Mark 3* Short Wave
Tuner. State condition and pricee—Box H.1,
BERTRAM DAY’s ADVERTISING OFFICES, 9 and Io,
Charing Cross, S.W.1.

ductance, Aerial
£6 6s. less Valves.

The Set to obtain maximum efiiciency.
Inductance Tubes.

N. M. CO., 145,
Trade Supplied.

) Tuning Condenser, Grid
Tuning Inductance and Oscillating Condenser,
complete in polished case, 12" x 6" x 6",

N.M.C. 4000 W., Double Head Gear, 35/-
All Experimenters’ Supplies in Stock.

Northcote Road,
London, 8.W.11.

CONNOLLY,

Examples :

Wire, 4d. per foot.
each.

BROTHERS
WIRELESS APPARATUS MANUFACTURERS,
LOSTOCK RD., URMSTON, MANCHESTER.
Spares & Compld: Componenis at Trade Prices.
50’ x 6’ Double Wire Aerial, 40’
Lead in, ready for fixing, 17/8. 7/22 Stranded
2” Reel Insulators, 43d.
4” x 12" Wound Inductance Coil, 4/9.
28's Enamelled Wire, $1b., 2/-, 11b., 3/6.
CARRIAGE PAID ON ORDERS OVER £2.

Wireless Consultant,
Moortown, Leeds.

Printing.—Memos, Billheads, Cards, Price
Lists, etc., very low prices, samples free.
VicToria Press, 368, Knutsford Road, Warrington,

TRADE.:

can be supplied. Place your orders NOW. E MISCELLANEQUS
Expert Advice for the Amateur.—Designs and
T%&memnezm (gxllrl:lusco:?mm ’diagrams, infonnat‘iioxé on 1all wi}l;:less matters-
4 wning Advice on faults and difficulties. ospectus post
Filament Resistance, Aerial, Tuning In- ﬁ free.—G. P. KExpaLL, B.Sc., Eonsulta

Wireless
24th, 25th, 26th Aug., by the South London Wire-
less & Scientific Club at St. John’s Institute
Larcom Street, S.E.17 (2 mins. Southwark Town
Hall).  Special Attractions. Admission One
Shilling, inc. tax. Trade and Amateur Exhibits
especially invited. Sec. W. ANseLL, 67, Larcom
Street, S.E.17.

Wireless Manufacturer of British Patented
portable crystal set desires retailers or dealers to
negotiate for output. Sample seen by appt.—
Write W.M., 54, New Oxford Street.

Mullard Valves, Brown's Phones, Speakers,
Batteries, Aerial Wires /22, 13 ft. Poles, and
Sundries.—G. R. ALEXANDER, The Motor House,
Hale, Altrincham.

Exhibition—Will be held on the

ELECTRADIX RADIOS

Hundreds of Head
Sets in Stock. All
with cords, Ster-
ling Brown Phones,
Marconi Standard
2,000 ohms, 51/
pair; 4,000 ohms,
B2/- pair ; Brown’s
A 130 ohm L.R.
head ’phones, 40/-
pair,Sullivan’sL.R.
ditto, with 6 ft.
cord plug and jack,

22/-.

High Res. Head
Sets, 1,300 ohms,
26/-; 4,000 ohms,
80/- complete,
Second-hand  Bo-
ohm head - sets
SmgleLR Receivers, 4/6.

guaranteed, 15/-.
Cords for double ’phone, new, 2/6 and 8/9.
Used, 1/6. 4 Way Plugs, 2/-.

Microphone Transmitters, breast plate, 12/6 ;

Hand, 2/8. Insets, 9d.

Aerials.—Wire and every accessory in stock.
Condensers.—Fired and variable in all sizes,
Relays, G.P.O., 21/-; Weston M.C., 22 10s.
Morse Inkm 45/- Sounder sets for

making recnﬁers 12/6 each

Panel Switch Flush Fitting, D.P., 3/6.
Plugs and Jacks, 1/8 pair. 6o volt Blttery
4%v. units, in polished mahogany case, six
sockets, two plugs, 17/6. Finest set ever
offered,

Receivers, all new. Marconi Trench, 50 D.C.
Cost £40. Complete, £5 10s.

Amplifier Receiver, Mark 11, 2 valve, with
variable condenser, $7 10s. Single valve
panel, 85/8. 3-valve Amplifier, Mark IV, £8.
H.T. Motor Generators to 1,000 volts, £15.
1 kW 230 to 25 volts, £80.

EVERYTHING FOR WIRELESS.
Call at our Electrical Showrooms and inspect.
LESLIE DIXON & CO.,
Near Aldgate Station, Met Ry. First Turning

on lefs in Minories.

RADIOPHONE TUNERS,
200-1,400ms. .. .. .. 88/
Valve Panels for above .. 21/~
*0005 Variable Condensers .. 18/6

Above 3 make an Ideal Receiver.

Broadcast Concert Coils pair 2/-
Grid Leaks and Condensers 8/6
Fixed Condensers .. . 2/6
5-Plate Condensers .. 6/6
2-Valve H.F Amplifier Panels 32/~

(et our New Bargain List.

AMATEUR SUPPLIES,

134, COTEFORD STREET,
TOOTING, LONDON, 8.W.

OUR SPECIALITIES.

PHONE TRANSFORMERS in polished
Mahogany Case, engraved ebonite top Con-
denser incorporated, 21/=, Unmountatf, 14/-
L.F. Intervalve

Condensers in Polished Mahogany Cau, scn.le
and Brass Pointer, 17/6. All own manu-
factures. Mahogany Cases made to order.
Lowest Prices.

WOODMASON,
Electrical and Wireless Engineer,
COLCHESTER, and at IPSWICH.

D 2
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“S.A. CUTTERS”

Manufacturers of
HIGH CLASS CUTTING TOOLS

and
ELECTRICAL GEAR

BURNDEPT

Apparatus Always in Stock.

Also

HEADPHONES, LOUD SPEAK-

ERS, RELAYS, CABLE WIRES,

MASTS, FLEXIBLE STEEL CABLE
FITTINGS

Write for Quotations

COMPLETE INSTALLATIONS,
ACCESSORIES, PARTS, ETC.

Demonstrations of All
Apparatus by Appointment.

London Office Open Shortly.

61, LEE PARK,
BLACKHEATH S.E.3

SPECIAL OFFER

Complete set’of parts for;Single Valve Receiver
ready to assemble with Cabinet and Tuner,
17/8, with all orders received in 7 days we
will include set of tumng coils, 300 to 2,600
metres.

MIDLAND RADIO MANF.- CO.,
43, Dame Agnes Street, Nottingham,

F. ARMSTRONG, Weybridge.
Phone: Wey, 620. Wireless Girder Mast Works

London Agent: Wilkinson, Lonsdale Road»
Kilburn. Agent for Lancaﬁhlre Yorkshire,
Cheshire, Shropshire, Staffordshire and North
Wales : Fred Moore & Co., 46, Park Lane,
Liverpool.

Agents Wanted where not represented.

The Year Book
of
Wireless
Telegraphy
and

Telephony
1922

1,476 Pages. Demy 8vo.

PRICE ] 5§ /= NeT.

(Postage Inland 1/-. Abroad 1/4)

CONTENTS—

Record of the Development of Wireless
Telegraphy—National and International
Wireless Laws and Regulations—Directory
of the World's Land and Ship Wireless
Stations—International Allocation of Call
Letters—Alphabetical List of Call Letters—
Meteorological Section—International Time
and Weather Signals—National Résumés
of Progress in Wireless Telegraphy—
Particulars of Wireless Telegraph Patents,
1g21—Aviation Section—Tabular List of
Aviation Stations—Useful Data Section —
Wireless Terminology—Conventional Signs
used in Wireless Diagrams—Companies
Engaged in the Commercial Development
of Wireless Telegraphy—Biographical Sec-
tion—Literature on Wireless Telegraphy
and Telephony—Directory of the World’s
Wireless Societies—Directory of Wireless
Cotleges and Schools—List of Licensed
Amateur Transmitting Stations—Code Sec-
tion—Special Articles on *“ The Earthing
Resistance of Antenna,” by Dr, Miessner—
* The Recording of Wireless Signals,” by
Dr. Abraham—* The Birth and History of
Long Distance Wireless Telegraphy ”—
‘‘ The Rectification Effect in its Reaction to
the Composition and Structure of Crystals,”

—BUILD YOUR OWN SET—;

Half the pleasure in Wireless lies in building
your own Instruments. Send stamp to-da
for our complete lists, and get to wor
yourself.

ELECTRICAL SUPPLY STORES,

6, Albert Terrace, King Cross, HALIFAX,

—WE SUPPLY THE PARTS—

A wvaluatle teature of the present issue is the
specially drawn map, which gives, for the
first time, a simple means of finding the dis-
tance and true direction of Wireless Stations
in all parts of the World, from London as
the centre.

WIRELESS
SUPPLIES

*e

[B@U?Uglh? WHOLE SALE

Send on your
Requirements

L2
We SellatLow-
est Rates con-
sistent with

Good Quality
4 Little Titchfield Street, o0

Oxford Circus,
LET US

LONDON, W.1.
Phone : GERRARD 6123 QUOTE YOU

h] — =
RESULTS
Whether as a source of prastical imformation
forthaAm&tenroras a valuable medium foe

ery Advertiser, the best results an

‘““&%"&‘:“““Wireless World”

For full particulars and advertising rates apply to
BERTRAM DAY & ., LTD.
Complete Advertising Service,
9 and 10 CHARING CROSS, S.W.1

L.F. TRANSFORMERS - 15/~
H.F. do. with 4 tappmgs - 251
Vario meter - 12/6

2-Valve Note Magmﬁer - 40/-

Send Stamp for List.
CLARKE,
41, Hatchlands Road, Redhill.

—EBONITE

VALVE HOLDERS. KNOBS.
Panels and Pieces cut to size.
Prompt Delivery. Amateurs and
Trade Supplied. "Send your enquiries.

207 ALTMORE AVE..
C- 0LIVER7 EAST HAM, EY6B

FOR SALE.

HONEYCOMB COILS.

In sets of Eight Coils, Wave Range with
"001 Condenser, 300 to 7,000 Metres. Price,
£1 78, U , £2 05, M

Send for Lists.
These coils are HAND WOUND, and combine
offi y with lowest possible seif-

The Wireless Press, Ltd.

{Dept. W.W.),
12-13, Henrietta St., London, W.C.2

capacity. There is a big demand for these
coglcxi Iﬁut at present they can be supplied from
8 y —

CHAMP, KAY & CO.,
95. Saltisford, WARWICK.
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EBONITE

Cheap shoddy ebonite increases manu-
facturing costs, besides endangering your
REPUTATION. DON'T WAIT
until you are *‘‘ BITTEN'' before
writing for samples of our RELIABLE,
CONSISTENT qualities, which we are

offering with every confidence of giving
SATISFACTION.,

willingly.
&nquiries attended to promptly.

AN.B.—Our latest Moulding
—AERIAL INSULATOR—

Radio Ebonite Supplies,

4 LITTLE COLLEGE STREET,
(Minute from Cannon Street Station)
LONDON,E.C.4

Tel. :—CENTRAL 4711, .

SHEETS, RODS, TUBES, MOULDINGS

FAMPLE 3 ST_OCKS AVAILABLE.
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THE WIRELESS WORLD AND RADIO REVIEW

OUR PRICE FOR THIS OUTFIT
CARRIAGE £7 15 O PAID

Read the specification of the Wonderful

F. & B. Single Valve Set

Well finished wood base upon which is
mounted Inductance Coil and Slider,
Valve Bise Mullard Valve, Filament
Resistance, Grid Condenser and Leak,
Fixed Condenser, with all necessary ter-

Everything

lndu‘ledv minals and connections made, and insula-
tion to all back connections,

No 6 Volt 20 ampere Accumulator for the
Low tension, and a 60 volt high tension

attery

Extras 100 feet of 3/20's aerial cable with

to necessaty insulators leading in tube and
earthing clip. Pair of double head }
receiver 4,000 ohms total resistance in-

Buy cluded. We also supply a very reliable

Crystal Receiving Set, everything

included £4 15 O

Orders Executed in Rotation, send at once to save delay

FOX & BRATBY, LTD.

Mail Order Department, 34 DUKE STREET,
ST. JAMES', PICCADILLY, S.W.1

A £20,000 DEAL IN WHICH EVERY
WIRELESS AMATEUR MAY PARTICIPATE

“BROWN” “A” TYPE
RADIO HEADPHONES

Guaranteed new and unused. NOT re-conditioned.

120 8,000

ohms. ohms
42/6 ° 19/6
Maker's - Maker's

Price Price

58/- 66/-
SULLIVAN 8,000 Ohms 36/6

Why pay the full price and wait weeks for delivery when

we can supply from stock at less than trade price ?

Terms cash with order. Postage 1/- exira. Approval for 7 days.
Trade enqurries for quantities solicited.

FULLER “BLOCK” TYPE AC-
CUMULATORS 4 volts, 4 amp., 32/6
the only practical battery for wireless.

THE CITY ACCUMULATOR CO.
79, MARK LANE, E.C.3.

Phone :” Avenue g1. Telegrams: ¢ Tyche, Fen, London.’

BATTERIES
OF MERIT.

16 Volt Strip Connection 8/6, postage 6d
1§ ,, 3-terminal tm 7} or15 volts .. 8/6 0 ad
16 ,, Wander Plug, 3 volt vmnt:on 4/- [ ]
8 ,, " " " R (i B T

BT B
Fally Diustrated List 'of wuei... Goods, post free, 44

H.D. BUTLER & CO., LTD.

Office : BANK BUILDINGS, 222, GT. DOVER ST. S.E.l
(Opposite Boro Tube Station)

CANONBURY. LONDON, N.I
Teleg. ** Ingenuily, ' Phone London."”

Works : - o
Telephone : Hop 3029.

xxiil
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Telephone :

Headphones are highly efficient, well finished and
British throughout.

We also Manufacture—

Complete Valve Receiving Set; Crystal Sets ;
Valve Holders ; Ebonite Knobs ; Grid Leaks ;
Grid Condensers (mounted and unmounted) ;
Valve Legs; Condenser Vanes ; Variable Con-
densers ; Filament Resistances ; Valves ; High
Ténsion Batteries : Accumulators ; &c., &c.

Write for List. Deliveries from Stock.

FELLOWS MAGNETO Co. LTD.

CUMBERLAND AVENUE, PARK ROYAL, N.W.10.
WILLESDEN 1560.

FELLOWS
HEADPHONE

PRICE 30’-

Complete with cord
Stock resistance 4000 ohms
Other resistances to order

Telegrams : QUIXMAG.
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UNITS,, COMPONENTS
AND SUNDRIES

TUNER PANEL.
Containing ‘ool mf. Variable Con-
denser, Fine Tuning Condenser and Coil
Stand for Honeyecomb Coils. Fitted with
Series-Parallel Switch £5 0 O

HIGH FREQUENCY

AMPLIFYING PANELS
For Two Valves and Transformers.
Fitted with Double Tuning Condenser.
£3 10 O

NOTE MAGNIF:ER.

With Transformer £3 10 O

All above supplied with walnut or mahogany

cases, matt finish ebonite panels, gold

laequered brass work. Condensers with
bevelled dials.

Send stamp for List of Condensers and Parts, and
aII sundries for Wireless.

JCanufacturers :

KERR & THOMAS,
BARR HILL WORKS,
DALBEATTIE, SCOTLAND.

WIREILESS
CRYSTAL RECEIVING SET.

Specification.-——Solenoid type inductance with tappiogs,
-0005 variable condenser, perikon detector or galena, the whole
being assembled on }” ebonite, and mounted in a highly polished
cabinet. This receiver is ideal for the reception of telephony.
Wavelength, 180/1,800 metres approx Price, complete with
phones (4,000} .. .. £126
CRYSTAL RECEIVING SET.

Specification.—Double slide tuning inductance, galena
detector with dustproof case, blocking condenser, the whole
being assembled on a highly polished mahogany base, being an
ideal receiver for the reception of telephony Pnce, complete
with phones (4,000) £4 10 0
Filament Switches, under panel type, ebomte oo oa 3/9
Aerial Insulators .. .. .
Valve Legs with two nuts per set of 4 10§d
Ex-Govt. 2-valve Receiver (less valves etc. ) . £7

Variable Condensers (21 plate) .. .. .. 17/-
H.T. Units, 15v. 3/3 & 3/9
H.T. Battery Boxes, complete with sthch and iuses, etc 8,6
Condenser Spindles "with knob oo 1/-
Grid Condensers .. .. no .. 26
Valve Holders a .. 00 .. .. each 1/-
Fuller Inert Cells, liv oe oo 8o .. .. ad.
Ali Condenser Plates .. per doz. 1/6
Crystals : per piece  6d.
Zincite 0 per piece  9d.
Valve Pins with nut’ o per doz. 1/9
Single-valve and 2-valve panels o 0

Accumulators for Valves .. .. .. .. irom 166
Dutch Concert Coils aa per pair  4/6
Inductances wound on formers - .. .. .. 49
Aerial Wire, 7/22 .. per 100 ft. 5/9
chtophones with replacable insets .. .. .. 28
H.T. Leads (red and black) oo .. .. each 4d.
Phones, new (4,000 m.), double .. .. .. .. 30~
Ebonite Knobs . .. each 6d.
Switch Arms, laminated with bush . .o 2/

Carriage Free on £1 and over.
C. S. SWAN, 191 Bishopsgate,
(NEXT 'T0 BRANDON'S),
and 85 Wmdsor Road, Leyton, E.10 E.C.2

'N.4.

Vernier

*0002
7/-

Post Paid on £ Orders

. J. FALLON & Co., The Condenser People,

plete sets of parts, ready to

prefer to make up their own
quired, at hitherto unheard of prices, in
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g and, at the price, are absolutely the best
With Engraved Ivorine Scale, 1/3 extra.

|6 to price of each model except ‘0015 and ‘001

How can we Sell so Cheaply ?
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SHEET, ROD AND TUBE stocked in
qualities suitable for all Wireless work.
KNOBS (Moulded), various patterns stocked
CONDENSER DIAL AND KNOB.
3' and 4’ dia.—0°—100°
Watch this Advert.

for new
mouldings.

Enguiries Solleited:

WHOLESALE ONLY.

AMERICAN HARD RUBBER CO.

(8RITAIN) LIMITED
13a, FORE STREET, LONDON, E.,C.2
Teleg. ¢ Eboniseth, Ave., London.’* *Phone : Central 12754
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THE ¢ UNIT

up your Marconi

with brass screw

to prevent current
8 No. UW1
EMF. 14 volts

Dimensions 2§ ins.

- THE WIRELESS WORLD AND RADIO REVIEW

¢ GrzRe

were the first in the field, and their fine qualities
make them peculiarly suited for wireless installations.

Made

,

DRY CELL

“ Build up your batteries as you build

sets.”’

Unlimited flexibility in size, voltage and
intermediate tappings. Each cell is fitted

terminal and looped

wire, and they are efficiently insulated

leak.
7 /6 dozen
Weight 34 ozs.
X I §/16 ins. Diam.

Art catalogue of standard sizes and list of accumulators for walve
filament supply sent on request.

The EVER-READY Works. Hercules Pl., Holloway, LONDON, N.7

“SEMAPHORE?”

High Tension Dry Batteries .

Avcust 12, 1922

DRY CELLS
BATTERIES

HIGH TENSION BATTERIES

Any size or voltage with any tappings
or sockets at 3 or 6 volt intervals for use
with wander 'plugs can be supplied
to order.
With 13 Sockers

No. W. 19, 36 volts, 24 cells, 3/6 each.
Size 6§ x2§ x 34. Weight 2 lbs. 8 ozs.
Wander plugs for use with above. 1/~ per pair.
With 2 Spring Contacts. A4s sliustratea.
No. W.11, 15 volts, 11 cells,
3/6 each. Size 9} x §x2%

Weight 1 1b. 2 ozs. -

Dept. D.L.

for Wireless
ecelving Sets

Telephones
elegrams

EERM[NALS. l'j—dThel 15 l:olt Number | Price Boch
tt ( t ac,
V?segéiﬁ';e'i)"'l'li’{ﬁ'zeBﬁ'.eé"xﬁln.%: Volts fof Cells (Carriage paid
ng Stri illustrated. Al ¢
he o, by 2, el | 18] T 790807

ugs. Drass ets are hxed to | 30 22 8/6
every other Cell so that Tappi
can be lakeern a: ea‘:l‘: 3 :ohs. 36 24 9/3
Other_sizes can be lied and 50 36 13/6
quotations given on receipt of | 60 44 16,6
enquiries, 90 66 24/6
In order t that “ SEMA- 26/6
ﬁ}‘(’fneés’? lfrTV%HE’ BEST and D)) /

C trial, redu ur i S

e T e e ot s
''''' DRY BATTERY
SEMAPHORE, Ltd., PRY BATTER

28, John Street, Bedford Row, London, W.C.1.

. MUSEUM, 5422 and 5423.
. ARWELIDITE, HOLB. LONDON.

R

HIGH QUALITY]
CONDENSERS

001 mf, 24 -

0005 mf. 18/- 0003 mf. 14 -
Complete with scales, post free.
UNIT |
COIL

i
HOLDERS |i
1

Made of Ebonite and brass throughout

with excellent gun metal finish,

Fixed Unit q/2
5/8

Moving Unit
Prices post free.

ASHLEY RADIO |
69, Renshaw Street, LIVERPOOL |

Telephone :
4628 Bank,

Shows method of

fixing. |

Telegrams :
" Rotary, Liverpool.”




Avcust 12, 1922

B0 0000000000000000000000000000000000000000000000000000008000000000000000000000000080000

PROMPT DELIVERY

008 00.00000000000000000000000000000000000R0000000000000000008000080808080880800300880800

WE
OFFER

THE WIRELESS WORLD AND RADIO REVIEW

20000000000000000000000000000000

of complete Receiving Sets and all apparatus required
by the Amateur Experimenter.

ONE TO THREE VALVE SETS COMPLETE.

« K.B.”” UNIT SYSTEMS.

COMPLETE SETS OF PARTS to build Valve Panels, Condenser Panels,
Variable Condensers, etc.

AERIAL WIRE H.T. BATTERIES TERMINALS,
INSULATORS VALVE HOLDERS &ec., &c.
FILAMENT RESISTANCES SWITCHES EBONITE SHEET,
ACCUMULATORS KNOBS ROD AND TUBE

Trade Enquiries Invited.

Catalogue post free, 4d.

VISIT OUR SHOWROOMS (open 9 a.m. to 7 p.m.), WHERE YOU CAN “ LISTEN IN” ON OUR RECEIVING SETS
AND INSPECT OUR LATEST PRODUCTIONS.

“K.B.” RADIO EQUIPMENT COMPANY

HEAD OFFICES ,
& SHOWROOMS -

109, HIGH ROAD, KILBURN, LONDON, N.W.6.

WORKS : QUEEN’S PARK, N.W,

Bus Services 8, 16, 28 and 51 pass the door.

06 9400800000 000000000005000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

3 minufes Kilburn Park Statson (Bakerloo Raslway).

XxXVid
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SKINDERVIKEN BUTTON,

A Super: itive Microph
Known all over the world and patented
in every civilized country. Qver 80,000
sold, ENGLISH Manufactore.

Make up your own Loud Speaker.
Trangmit your GRAMOPHONE musio
to any room in your house.

The only practical Microphone for use in Detectiphone Sets.
Price 5/- each
Special Low Resistance Receivers (for use with o
Skinderviken Buttons) oo oo oo .. 10/~ each
Special Gramophone Attachments .. PP VI
for 16 page BOOKLET fully illustrated and conf
g\ﬁ}? ule!ulp i'n!ormation for all interested fin El:g‘iﬁ
8ound Transmission. 6d. Post free.
Sole Propristors :
MIKRO LTD., 274/6, Pentonville Rd., London, N.1

(opp. King's Cross (Met.) Rly Station).

SENSATIONAL REDUCTIONS.
SLAB INDUCTANCES, cet of 8, 9/-
0OOJAH make 10/-, post 9d.
3-plate VERNIER CONDENSERS, 6/-, post 9d
L.F. TRANSFORMERS, 19/6, post 6d. PHONE,
TRANSFORMERS 13/6, post 6d.
FILAMENT RESISTANCES for panel mounting,
3/9, post 3d.
The POPULAR H.T, BATTERY 36v. 4/ post1/-
CATALOGUL FREE WITH URDER.

RADIO, ELECTRICAL & MECHANICAL SUPPLIES.

SCIENTIFIC SUPPLY STORES

8, NEWINCTON 'CAUSEWAY, =
LONDON,  SEd. :

FHINE =
wip-4177,

ACCUMULATORS|

Absolutely Guaranteed Best Quality |

CELLULOID CASES

PACKING FREE.
SPECIAL PRICES TO TRADE
for quantities on application.

SPECIAL OFFER

6 volt 40 ACTUAL AMP. SET three glass cells

sealed tops in well-made TEAK crate, a hand- }

some set @ 49/6.

4 volt 24 amp., celluloid cases, 11/8, postage 1/-
2 , 16 ebonite cases, 3/9 each, post free

AERIAL WIRE, 5/- per 100 ft. Coil.

ALL SIZES of ACCUMULATORS QUOTED FOR

Dynamos, Motors, Electrical Accessories.
Write for Lists.

F. Yates & SOl'l, Ltd. W holesale Electricians

144, Church Street, Kensington, London, W.8
(One minwte from Notting Hill Gate Station.) Phone-Park 4276

4 volt 40 amp. 18/6 | 4 volt 80 amp. 28/2
4 " 21/6 |4 ,, 100 ,, 30/=-
6 , 40 ,, 263 {6 ,, 80 . 37/3 |
6 ,, 60 , 3159 '6 ,, 100 41/6
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“The London Telegraph Training College, Ltd.

R Morse House, Earl’'s Court, S.W. ORI

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY.

ARENTS desirous of placing their sons in either of the above Services and of affording them
Pthe best training facilities should apply for particulars of Courses and the methods of instruction

which place this Institution in the first rank. Cable Telegraphy offers at the present time
excellent prospects to youths from 15 years of age and upwards, and the College has exclusive
facilities for obtaining posts for qualified students in the leading Cable Companies at commencing
salaries of £150 to £300 per annum, with yearly increments of £12 to £25, and ultimate
possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etec.

In the Wireless Telegraph Service the commencing remuneration at the present time is
approximately £150 per annum, and Operators, when qualified by obtaining the Postmaster-
General’s Certificate of Proficiency, are nominated by the College for appointments.

No Correspond Ol or Branches.
DAY AND EVENING CLASSES.

Prospectus containing all information will be forwarded on applcation to
THE SECRETARY (Dept. H.), 262, Earl's Court Road, Earl's Court, London, S.W.5

Sole Proprietors of the **Scott’” Training Disc, which contains useful formule and other information
for Wireless Telegraph Cperators and is invaluable to Army Signalling Officers for range fnding, etc.

Price, complete with instructions for use, 1/-. Postage 2d.

Present Purchasing Power of a Pound

is equal to Pre-War Value when you purchase

PeEto P-uNITS

SIMPLICITY WITH MAXIMUM RESULTS

Unit No. 3 Unit No. 4 Urit No. 5

PETO- SCOTT

N2S.

No. 3 — H.F. Unit Amplifying lf)‘leo.lsl)s—dLow Freqyuemt:‘y" Unitt(can
No. 4—] seti i £ _on an 4 other set as
Unit (Transformer extra). 0. 4—Detecting Unit, note magnifier), with transformace.

Price 37/6 Price 37/6 Price 45/-

No connections to puzzle over, just push as many units as you can affard against’;e;‘cp:&@her, slip the little rods through

and turn a screw and there you are. [
SETS OF PARTS can be supplied to build any of the above. For prices see our ILLUSTRATED CATALOGUE with lists

of txjansmitting times and wavelengths. 6d. post free.

PETO SCOTT DON'T FORGET THE NEW ADDRESS —
3 Featherstone House, 64, High Holborn, London,
THE CONDENSER KING still at 17, Frome Road, Waod Green. wW.C.1.
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Specially
designed
for

Broadcasting

Fesp Teaot WE,

HEADGEAR
RECEIVERS

Designed and manufactured by
leading Telephone Manufacturera,
Backed by many years’ experience.

Highest efficiency, concentrated
magnetic  field, instantancously
adjusted to the ears, comfortable
in wear, either receiver detachable
from headband, protected term-
inals, light weight, twin series cord.

A.T.M. LOUD

A.T.M.Crystal

SPEAKING Detector Sets
RECEIVERS Highest  Grade.
Three types of Maximum Efficiency.
amplifying horn, Moderate Cost.

0080000000000 00000000
e¢0ccescevcesscncesee
e00s00ss0s000sss00tee
FOIXTITY YT IYY YT 2 9

Ask your dealer for
A T.M.
Broadcasting Apparatus

Automatic Telephone
Co., Ltd.

Head Office & Works :
Milton Rd.,Edge Lane,
Liverpool.

Manufacturing

London Office :
60 Lincoln’s Inn Fields
wW.C.z.

THE WIRELESS WORLD AND RADIO REVIEW
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IMPORTANT—
NOTICE

A. C. COSSOR, Limited, hereby give notice
that the order of Mr. Justice Russell of the
1st March, 1922, continually advertised by
the Marconi Co., was an order ARRIVED AT
BY CONSENT.

Being engaged at the time in the production
of an improved and different type of valve,
A. C. COSSOR, Limited, did not consider
the patents in question of sufficient importance
to warrant the expense of litigation.

A. C. COSSOR, Limited, respectfully leave
the public and the Trade to judge whether
the constant repetition of the notification of
the judgement referred to is necessary or
expedient in the circumstances.

A. C. COSSOR, LIMITED

Aberdeen Works, Aberdeen Lane,
Highbury Grove, N.5

WARNING.

MARCONI'S WIRELESS TELEGRAPH CO.,LTD.,
v.

A. C. COSSOR, LTD.

Marconi's Wireless Telegraph Company,
Limited, GIVE NOTICE that an ORDER was made
in the ngh Court of Justice, Chancery Division,
by Mr. Justice Russell on the 1st March, 1922
restraining Messrs. A. C. Cossor, Ltd., from
infringing the Marconi Company’s Letters Patent
Nos. 28413 of 1913 and 126658, exeept so far as
Messrs. A. C. Cossor, Ltd. manufasture for
H.M. Government.

Messrs. A. C. Cossor, Ltd., were further
ORDERED upon oath to DESTROY all articles
and apparatus (other than those constructed to
the order of H.M. Government) made or used
by them in INFRINGEMENT of these patents,
and TOPAY THE MARCONI COMPANY DAMAGES
AND COSTS.

The M-O Valve Company, Limited, of Osram
Works, Brook Green, Hammersmith, London,
W.6, is the only firm in this country licensed to
manufacture thermionic valves under the
patents belonging to the Marconi Company.

Any valve similar to those generally known
as the ‘‘French type ' constitutes an infringe-
ment of the above patents whether manufac-
tured in this country or imported from abroad.
Marconi House, Strand, London, W.C. 2.




o T T T T e e R e T T T TR Te——y | —
i

XXX THE WIRELESS WORLD AND RADIO REVIEW Avucust 12, 1922

North Wales Wireless College & Amateur Supplies

COLWYN BAY. "Fhone 407.
Most Complete Stock of all Wireless Students prepared under ideal conditions as
T I e Tl o0 ro T R

p

PROMPT DELIVERIES. SPECIAL POSTAL COURSE FOR AMATEURS.
LIST BY RETURN. 1}d. STAMP. PROSPECTUS POST FREE.

“ DIOPLION ” |
INTERVALVE TRANSFORMS

Are the result of 18 months care-
ful research, and will be found
equal to any. They are sold on
the “ money back ” principle, and
we are confident that once you
have made a test, your future
supplies will all be ** DIOPLION
types.

IMMEDIATE DELIVERY car be
given to EARLY APPLICANTS
and the trade should take advan-
tage without delay.

MITCHELL'’S i 2
McDermott Road, Peckham, S.E.15
(Retail Store, 188, Rye Lane, S.E.15)

It you are a millionaire

Price, 2/8perdozen, plated ; 3/- brass ; smalltype 9d. pexdoz.
One valve with fi

valve holder, and grid leak and eomlensex, htted mth
insulated terminals, mounted on solid ebonite base

in mahogany instrument case PRICE 25/-
Iaadmgd t;tlt‘:n'gbe' ebonite, R.A.F. pattem mth bra.u rgg 38
an
Aerial Real Insulators, tested to 25000 Volts PRICE 4
Accumulator Charging Do PRICE 25/-
Universal Tuners. These tnners have been designed to
tune in Marconi concerts, broadecasting, and Dutch
Concerts, so that a baby can use them. Wavelength
range, 300-1,500 metres, with -0005 m.f. condenser,
PRICE 7/-
4,000 ochm phones, new patent 3-magnet type, fitted
cords and tags, complete with nickel plated head
bands PRICE 38/-
u 'l‘nummthng Keys, G.P.O. pattern, fitted platinnm
ontacts PRICE  §/-

Va.lve Holders, fitted in solid ebomte hxmg case drilled
fitted with valve earthing clip . PRICE 2/6
Grid Leaks and Condensers, mounted on solid ebomb s

PRICE
Instrument Cases, solid mahogany, 9° x 6" x 24", lnmly
finished, titted ebonite panel, undrilled 8/-
Postage extra on all the above prxces
The trade supplied. Enquiries solicited.

d. LlPOWSKY, 614, OE%V':.ORD Ro.

DON'T READ THIS |

LONDON, E.3 ‘Phone: East 3345 .

ACCUMULATORS Frc.
ALL NEW STOCK & GUARANTEED.

4 Volt 25 Amp, Celluloid - - - 11/8 each.

Postage 1/-

4 Volt 40 Amp. - 17/8 6 Volt. 40 Amp. - 25/

4 4, 60 - 218 6 , 60 - 81/~
» 80 - 27 6 , 8o - 86/-
Packing 1/6 extra. Packing z/— extra.

7/22 Aerial Wire - - - - - - 8/— per 100 ft.

Mullard Ora Valves - - - - - 15/- each.

15 VoIt Siemens H.T. Battenes - - - 4/~ ,,

Accumulator Charging Board - - - 87/8
Voltmeters, Watch Pattern, ofx2 Volts -~ - . 5

CASH WITH ORDER. Goods despatched per veturn,

I HAVE IN STOCK

PAIRS (120 ohms) “A” PHONES
NEW AND UNISSUED

POST 4 5 ' PER

CASH WITH ORDER

WILKINSON, Lonsdale Rd., Kilburn,
TRADE SUPPLIED (Same address since 1900) N.W.6

LOWKE & SONS, Ltd., Northampton.

5000 BROWN'S|

PHONES "t 30~ CRYSTAL SET 40/-

Special Wireless Telephones, 4,000 ohms, 3O/~ post free. Receiving Set on Mahogany base, double slide
Tumng Inductance, Fixed Condenser, Crystal Detector,

2/6 doz. Valve Legs complete, 2/6 doz. Contact Studs complete, 2/= doz. Postage extrs.

I. K. STEVENS & Co. Wireless Section, 32a, Chester St., Grosvenor Place, S.W.1

Terminals, @O/- post free. Terminals complete,
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HELLESEN DRY
BATTERIES

ALL
TYPES

KNOWN THE WORLD OVER AS

THE BEST

CODEWORD : CODEWORD :

“ WIRIT " Size 63x 24 . “ WIRIT " 36 volts.
SPECIAL TRADE & WHOLESALE TERMS.
CODEWORD VOLTS DETAILS PRICE

** WIRON " 15 Screw terminals
““WIRTO " 15 Strip ..
*WIRIT " 36 2 wander plugs
“ WIRIN " o 4

ALL LISTS FREE ON APPLICATION.

A. H. HUNT, LTD.

H.A . H. Works, Tunstall Rd., Croydon, Surrey.

THE WIRELESS WORLD

AND RADIO REVIEW
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NEW YR VALVE
~ UNIVERSAL

While retaining the superior detecting
qualities of the *“ Soft ” R.M.R. Valve
is an efficient Amplifier.

L.T.4 Volts. H.T. 30 to 45 Volts.

iV

S Rectifies
G Amplifies
\_ Oscillates
1716

POST FREE.

R. M. RADIO, LTD.

5, Regent Square, Gray's Inn Road, W.C. 1

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages.

Price l 6 NETT.

(Postage 2d.)

55 Diagrams and Hlustrations.

The aim of ‘the author in compiling this
volume has been to place within the
reach of the amateur who is interested
in Wireless Telegraphy and Telephony
a Handbook which will enable him to
obtain data that he has otherwise diffi-
culty in acquiring, in order that he
may construct for himself aggaratus
which he desires to make, but does
not quite know how to design correctly.

The Wireless Press, Limited
12-13, Henrietta Street, Strand, London, W.C.2

“ The Model Engineer”

A special paper for young Engineers. Apprentices,
Students and Amateurs interested in Mechanics,
Electricity and Model Making. [t contains_practical
articles iy experienced writers on E'ectrical and
Mechanical subjects, Locometives, Motor Cycling,
Model Aeroplanes ani Wireless Telegraphy.
Published <very Thursday.  §d. post free.

*Junior Mechanics & Electricity”’

The paper for beginners of all ages in Mechanics,
Electricity and Model Making. All the articles are
written in simple language so that everybody can read
and understand them. It is well illustrated. There is
also a Queries and Replies section, from which much
valuable information can be obtained.

Published on st of each month.  yd. post free.
SOME USEFUL BOOKS.

Practical IL.essons in Small Accumulators .. toid

Metal Turning .. 29 Electric Bells & Alarms 1o4d
Engineering Mathe- Electric Batteries .. 104d
matics Simply Ex- Small Dynamos and
plained o .25 Motors .. o0 .. 1ofd
Practical Dynamo and Induction  Ceils for
Motor Construction 19 Amatenrs .. .. 104d
Practical Induction Small Electric Motors rofd
Coil Construction .. 19 Alternating  Currents 10d
Petrol Motors Simply Windmills and Wind
Explained .. .. 19 Motors.. ca .. 1odd
Workshop  Wrinkles Wireless _Telegrarhy
and Recipes .. . 19 Simply Explained .. 1o%d

Every Boy's Book of Electricity, 3d.
Every Boy's Book of Engines, 3d.
Book List sent post free on receipt of card.
PERCIVAL MARSHALL & CO,
66m, FARRINGDON ST..LONDON,E.C.
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SHEETS RODS

HIGH GRADE EBONITE

TUBES MOULDINGS

‘“Bakelite,” ‘Wittonite” & Fireproof Mouldings
Suitable for Electrical, Wireless and Mechanical Requirements,
ENQUIRIES INVITED

THE GENERAL ELECTRIC CO., LTD.,

Insulation Dept., MAGNET HOUSE..KINGSWAY, LONDON, W.C.2
ECT TRADE MARK. Insulation Works : WITTON and COVENTRY. . RECY FADS MaRE,

_

CONDENSERS.

‘0003 Variable Air Condensers ... 12/6
*0005 " " " 15/-
*001 " " " e 24
‘00005 Vernier 4/6
*00001 " 4/6
High Resistance Phones .... .. 22 100
Filament Re-istances e 3/6 & 5/~
Contact Studs ... doz, 1/6
Switch Arms . 2/6

Mullard Ora Valves. Parts to build your own sets.

B. L. HOUSTOUN,
Regent 491:. 65, ENDELL STREET, W.(.2.

JYRELESS

/RECEIVERS
REWOUND

4000 Ohimns
AND UPWARDS

=Ny Per |2/—SET =
G TURNOCK ‘41 HiGH STASTON BHaM

Castagnoli lnstrumgnts

_cannot be bettered for .
Efficiency and Workmanship.

oS

For the “Broadcasts.”’ ——-—-—You Require this Receiver,
A high-class 2-Valve Amplifier Receiver, fitted with
Variable Air Condenser, two Filament Rheostats, and
an internal new type variable High Frequency AirCore
Transformer, extremely efficient on all wavelengths

200-4,000 metres and over.

PRICE &£6 10 less valves.

Write for Illustrated List 3d. Post Free.

GORDON CASTAGNOLI

MANUFACTURER OF WIRELESS APPARATUS

15, Rayne Road, Braintree, Essex

WIRELESS

Take advantage of our 14 years' experience of Wire-
less. Build your own receivers. We can supply all
parts, and show you how to do it.

JAMES FRASER & CO.
(In collaboration with E.T.C. Address as below)

SCHOOL INSTRUCTION

Day, Evening and Postal courses in Wireless, Valves,
etc. PM.G. (Exam.), and amateur classes. Also
Cable and Telegraphy. = Prospectus from

’Phone : North 1036. Principal ;
ELECTRICAL TRAINING COLLEGE,
Radio House, Manor G'dns, Holloway, N.7

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE “W.P.”

Morse Practice Key

Well Made. First-class Finish, Thoroughly Reliable

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.

1213 HENRIETTA STREET, LONDON, W.C.2

" wy
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AUCKLAND’S

Undoubtedly the finest results are obtainable by using Tuned
High Frequency Transformers. Wecannow supply from stock Inter-
changeable (Standard 4-pin type) Transformers wound as under: |

No.1 150-600 .. .. 5/-
2 380-800 .. . 6/-
3 570-1,300 ... ... 6/6
4 1,000-2,175 ... .. 7/-
5 1,600-3,200 ... ... 7/6
6 2,200-5,600 ... .. 8/6

Demonstrations
al
Showrooms

f;! |

It is essential that these Transformers be tuned by a ‘0002 Condenser.

- . Z. AUCKLAND & SON
395, ST. JOHN STREET, LONDON, E.C.1
Manufacturers of Radio Apparatus

Factories: ISLINGTON, N.

Phone—CLERKENWELL 3173. Telegrams—" ZAUCKADIO, LONDON.”

If You Want to Buy

CHEAP
Buy
EX-GOVT. SURPLUS
STOCK. 250 TONS

TO SELECT FROM

WIRELESS MANUFACTURERS
please inspect our SMALL PARTS
WIRELESS AMATEURS

before making your sets come and
view our stock.

THE

Electrical Disposals Synd.
Office :

6, MARKET PLACE, OXFORD CIRCUS
Warehouse : 84a, Glengall Road, Peckham
Phone—Museum 643
TECHNICAL ADVICE FREE

call in and see us about it.
We have 10 Years’ experience

BE UP-TO-DATE
READ THE

WIRELESS TRANSMISSION
OF PHOTOGRAPHS,

By MARCUS J. MARTIN.
143 pages. 139 Diagrams and Illustrations.

Price 5/- net. Post free 5/6

THE WIRELE%S I:VISVESS. LIMITED,
1213, HENRIETTA ST. 'STRAND, LONDON W.C.2

Questions and Answers

COUPON

To accompany Questions
sent in during the week
commencing Aug. 12th,1922.

VOL. X, NO. 20.
See Conditions on Page 633.

xxxiii
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ALL - BRITISH
WIRELESS

| EXHIBITION & CONVENTION

will be held at the
HORTICULTURAL HALL

WESTMINSTER : LLONDON : S.W.

SEPT. 30™ ., OCT. 7™

(SATURDAY) (SATURDAY)

This will be the most representative
Wireless Exhibition ever held in
Great Britain. -

THE CONVENTION will be held under
the auspices of the WIRELESS SOCIETY
OF LONDON and al_l affiliated societies.

APPLICATIONS for stands will only be
accepted from BRITISH Allied and
Kindred Trades.

L3

IMPORTANT PUBLIC WARNING.

In view of certain misleading statements at present circulating, it is desired

to emphasize that this will be the first and only Wireless Exhibition held this

year carrying the full support of the entire Trade, the latter by common

consent being pledged to participate in no other similar gathering.

9 and 10, Charing Cross, S.W.1

Apblications should be addressed fto
‘THE- ORGANISERS

BERTRAM DAY & CO., LTD.

WIRELESS PUBLICITY SPECIALISTS

Gerrard 8063/4

e
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2. All connections
1. Perfect insulation

of grid connection en.

shown in diagram
ready made for you
and brought out

sures silent operation.

to terminals.

1P
u% ""mnml'""""”“

||€
v
Imlm‘ m"mlﬂmmll’!u BRHH

i
3. To add {o iy |

0 add an a-mpllfymg stage, ‘ | ”" mlj I, l Iz
connect to terminals and insert : =T

valve.

4. Tapped holes in two sides
and base make fitting easy.

Wil VRELEY

The most important detail improvement yet made in Wireless Receiving Sets.

THE ELWELL AMPLIFYING UNIT

Comprising valve socket and ironclad This patented amplifying unit, when pro-
intervalve transformer, mechanically and vided with a valve and connected as marked
electrically combined in one unit on the terminals, is all that is necessary to
give one stage of amplification to your
existing set. No soldering is necessary. The
unit is easily attached to panel or shelf, or
will stand alone.

Exclusive design  covered by patents.
British made and guaranteed throughout.

The self-contained permanent connections

are a big practical -advantage, while the

perfect insulation of the grid connection wxll
To secure early delivery order at once. appeal to all amateurs troubled with “ noise.”

Price 39’6 only, for complete amplifying unit, less valve.

Enquiries for all wireless components invited.

C. F. ELWELL, LTD,, CRAVEN HOUSE, KINGSWAY, LONDON, W.C.2.
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BROADCASTING

SULLIVAN PATENT TELEPHONE RECEIVERS
for RADIO TELEPHONY AND TELEGRAPHY

Of High and Uniform sensitivity and DISTORTION-LES.S
being thus specially adapted for receibing speeches, nets
and concerts from BROADCASTING and other stations

Windings highly insulated, durable and
reliable in all climates and under all con-
ditions of service. Thiswas strikingly evidenced
during the Great War when a wvessel carrying
“SULLIVAN " phones shipped to the order of an
Allied Government was sunk through misadventure,
but at a later date was successfully raised and her
cargo salvaged. 'The Telephones themselves were
found to have sustained much damage through the
action of sea water, but the coils proved to be perfect
electrically and mechanically notwithstanding their

long immersion, and all were again brought into

requxsi}ion.
i IMPORTANT NOTICE
These Telephone Receivers must not be con-

fused with the old and comparatively insensi-
tive “SULLIVAN" phones, sold by the
Disposals Board and still being retatled by
certaindealers, nor with those new but equally
insensitive Radio Telephone Receivers of
Continental and other origin bearing a mis-
leading resemblance to my present pallern.

.
...... 000000080000 060000000000080088 508 sutasanatnns

WHITE METAL HEADBANDS
SUPPLIEDIF DESIRED

Without public advertisement of any kind, over one quarter of a million
sets of **SULLIVAN'’ phones have been made and sold for ‘* Wireless *’ alone.

Trade Terms on Application.

DEMONSTRATION AND SHOWROOMS AT
LIVERPOOL HOUSE, MIDDLESEX STREET, LONDON, E.1.

(Two minutes’ walk from Liverpool Street and Broad Street Stations)

.................. pesses

Work s. Offrces.
“LIVERPOOL HOUSE” WINCHESTER HOUSE

LONDON,EC.2., ENGIAND

Phone: LondonWall 3518

g Printed by Sanders Phillips & Co,, Ltd., Chryssell Road, London, S.W.9, for the L
#8& Proprietors and Publishers, The Wireless Press, Ltd., 12-13, Henrietta Strqet, Londqn, =
& W.0.2; Sydney{ N.S.W., 97, Clarence Street; Melbourne, 422-24, Little Collins ¢
Street New York, 326, Broadway.
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THE TINGEY UNIT SYSTEM

HAS PROVED ITS
EFFICIENCY
Write for

ILLUSTRATED,

CATALOGUE

which contains an article on
Wireless Made Easy and a

Complete List of all Wire-
less Goods in Stock

WRITE FOR ILLUSTRATED
CATALOGUE 3d. POST FREE

£ s d
I11. INDUCTANCES. B. Coil1,000-8,500 metres
with approximate calibration . . Price 117 8
11. INDUCTANCES, C. Coil—5,000-24,000 metres
with approximate calibration . Price 2 6
J1. JUNCTION BRACKETS (8 styles) from 3/- to 8/6 each
P2. BROWN'S PHONES (D Type), 120 w. Per pair 8
BROWN’'S RELAY UNIT (mounted in case), for rapid
attachment to Tingey Units. No loose connec-
tions (2,000 ohms input) C
BROWN’S RELAY (wnthout Tingey adapt&tlon)
‘““ORA’' MULLARD'S VALVES

P1l. INDUCTANCE PLUGS
T 2. INTERCHANGEABLE TRANSFORMERS (300
to 24,000 metres) each 6/~ to 12/-

CONDENSERS. One pair mounted in case. .
RECEIVER (for R. Valves) ..
RECEIVERS (for Mullard Valves)
SINGLE VALVE RECEIVER..

UNIT H.F. to follow R.S. Unit
MULTI H.F. AMPLIFIER UNIT, Choke and
resistance type .. ;
MULTI L.F. AMPLIFIER UNIT 4
MULTI HF., AMPLIFIER UNIT, without in-
ductances or variable condenser
COMBINED UNIT. tuned or stand-by posmon
MULTI TELEPHONE TRANSFORMER UNIT
INDUCTANCES. A, Coil-—200-1.600 metres TINGEY 3-Valve): RECEIVER. 1 valve HF., 1 Rect
with approximate calibration. X Price 1 5 .F. (without valves) s .. 810 0

COMPLETE RECEIVING SETS (VALVE) From £14,
Showrooms Open 8 a.m. to 8 p.m. Saturdays 8 a.m. to | p.m.

oo WRH TINGEY, s

-:_l!:;?:hdsERSMITH I9l6 N AT st

R8Si0ar v SPECIALIST IN WIRELESS :London W6

-

—
oo o O (=N~ RV -3

each

TWEI 0 CICO DO 0O b e Wy,
L

o Ccoe ©O0 ocome ol

p———

N ——
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MAGNAVOX

THE WORLD'S FINEST|

LO UD ~ RADIO

bgings it

MAGNAVOX
SPEAKER ™
Broadcasting  faithfully reproduced A4 Homs

with marvellous clarity and volume

Sterling Telephone & Electric Co., Ltd. YOUR

TELEPHONE HOUSE,
210/212, Tottenham Court Road, London, W.1 ENQUIRIES
Telephone No,: 4144 Museum (7 lines). - Telegrams ¢ “ Cucumis, Wesde, London." INVI TED.
Works: DAGENHAM, ESSEX. —————
BRANCHES : NEWCASTLE-ON-TYNE : 9, Clavering Place.
CARDIFF : 8, Park Place.

S 2 : IF YOU WANT A
I'his BO{‘(IE)\[}[_IH Help GOOD

BOOK ON RADIOTELEPHONY
The more generally useful GET

formul d thod f
rgg:sulimearﬂ fo;neind(zxcstange TELEPHONY
and capacity are brought to-

gether in a convenient form in WITHOUT WIRES

The
Calculation and Measurement PHitip R. CoursEy, B.Sc. (ENG.), A.M LE.E.

< % Price l 5/- Nett
Inductance and Capacity (Postage 9d)
By It contains a complete collection of information on the
various schemes, proposed and tried, relative to the
W. H. NOTTAGE, B.Sc. clectrical transmission of the sound of voices through
space without wires.
An excellent list of references t
ke 3/6 g papers and articles, forms a comepslet:
(Postage 5d.) bibliography of the whole subject.
The Wireless Press, Ltd,, | | THE WIRELESS PRESS, LTD.
Dept, W.W., 8/4, Dept. W.W. 8/4

12-13, Henrietta Street, London, W.C.2 12-13, Henrietta St., London, W.C.2
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GAMAGES

LEAD IN AMATEUR WIRELESS
. FIRST IN 1908—FOREMOST TO-DAY

LOW FREQUENCY
AMPLIFIER

The single stage low frequency
Amplifier here illustrated can
be easily connected to any valve
or crystal receiving set, thereby
increasing the efficiency of the

of this instrument, signals are °
rendered very distinct, and

this fine piece of appara-

$000000000000000000000000000000sssssu0e

WRITE NOW FOR OUR
WIRELESS
CATALOGUE

Fully illustrated, giving all
details and prices, indispens-
able to the man who wants the
best apparatus at the lowest
prices, A copy will be gladly
sent POST FREE ON
REQUEST.

ve0ncscncscncencns

esesancssvene

receiver by 50%. With the use ~7%

many otherwise inaudible messages
are sufficiently strengthened as to become
readable. This Amplifier is particularly
suited for the reception of telephony and
music owing to the absence of noise usual with
muiti-valve amplifiers.  The transformer used is the

finest on the market, and the design and finish of the
whole instrument are up to our usual high standard of
excellence. Length 87, width 6”, height 334", We are offir.ng

__Exceptional Offer o_f
’PHON E:S

R

BROWN’S Double Head-
piece Receivers, 8,000 ohms.

4916

Ditto, 120 ~hms.

4216

SULLIVAN’S Double Head-
piece Receivers, 8,000 ohms.

366

Without leads. In perfect
condition and absolutely new.

All sent post free.

FULL VALUE
FOR MONEY
ALWAYS

tus at the extraordinary lOW price Of 42/- Post Free.

“ WESTON'* MOVING COIL RELAYS

This well-known instrument is one of the most sensitive
relays obtainable. It consists of a very delicate permanent
magnet (** Weston '’), moving coil instrument movement
and is provided with a platinum circuit closer in place of
a pointer. The contact screws are adjustable and are so
arranged that the contact closer can be set to move through
an arc ranging from 4 to less than 1-1ooth, It is highly
recommended for all classes of work where an extremely
sensitive relay is required; the attention of wireless
enthusiasts being especially drawn to same for the purpose
otff expen‘me{:;ing in wireless recording. We are now
offering this beautiful - .

nstrument at the 10W price of 55 /=

Post Free.

IMPROVED TYPE OF
FILAMENT RESISTANCE
The above has been produced
by us to meet the present
demand for a cheap yet
efficient Filament Resistance
suitable for mounting to the
urchaser’s own instruments.
t is easily attached, and
when fixed is very neat and
attractive looking. The
Resistance is wound on an
air core in a grooved Ebonite
former. When mounting
all that is necessary is to
drill a hole in the panel for
the spindle and three holes
for the fixing screws. Remove
the ebonite knob and screws
from the resistance, insert
the spindle and collar through
the centre hgle in the panel
and attach firmly by means
of the screws. Replace
knob to complete. To
indicate the * Off** position
a mark should be made on
the panel to correspond with
the arrow on the knob.
These resistances are suitable
for one, two, or three valves.
Size 23" wide by 2" high.
PRICE 8/G

;

GAMAGES, HOLBORN, LONDON, E.C.1.




iv

THE WIRELESS WORLD AND RADIO REVIEW

Avcust 19, 1922

W. H. PORTER & CO.
44, Church Street,
BIRMINGHAM.

WHOLESALE ONLY.

ALWAYS STATE QUANTITY AND FULLEST PARTICULARS
RE THE ARTICLE YOU WISH TO BE QUOTED FOR,
AND IF POSSIBLE SEND A SPECIMEN,

Condensers—best and ¢hedpest on the market. Ebonite parts
. and fittings.

Specially made moulded parts and fitting to special designs.
Filament Resistances.

Grid Leaks and Condensers.

Head 'Phones.

Loud Speakers.

Intervalve Transformers.

Telephone Transformers.

Valve Holders.

Turned and Moulded Knobs and Fittings.

Coil Holders and Sockets.

All Brass-turned and Pressed Parts a very special department.
Ebonite Dials.

Condenser Parts.

Aerial Wire.

Condenser Scales.

Switch Arms.

C lete Teleph Receiving Sets.

GENTS’ MAKE
FITMENTS

SEND FOR OUR f} |
SUNDRIES e

PAMPHLET

MAKE USE
OF OUR
STOCKS

ASK US
TO QUOTE ,
FOR YOUR e

WHOLESALE REQUIREMENTS

GENT & CO- L™ 384525 LEICESTER

LONDON : 25, Victoria Street, S.W.1
NEWCASTLE-ON-TYNE: Tangent House, 52, Blackett Street

H.F. TRANSFORMERS.

TO FIT VALVE SOCKETS.
No. 0 Range 150 Metres - &/6
00

No. I ,, 3 " - 6/-
No.2 600 ,, - 6/3
No.3 ,, 1200 - 6/9
No.4 ,, 1800 - 7/6
No.5 , 2500 - 8/3
No.6 , 6000 ., . - 9/9
No.7 , 8000 ,, -12/-

0.8 ., 24000 ,, -14/3

Thereis éood latitude on these Coils for higher and lower ranges.

H.T. BATTERIES (Fully Guaranteed)

15 Volt strip connection 3/6 post 6d.
15 ,, 3-terminal type 3/6 ,, 6d.
15 ,, Wander plug 3-

volt Variation - 4/- ,, 6d.
36 ., . " 7/6 . 1/-
60 , . " 14/6 ., 1 -
108 " N 22/6 ,, 1/3

Fully llluslra't,ed List containing over 100 illustrations, post free 4d.

H.D. BUTLER & CO.,LTD.

Office : Bank Buildings, 222, Great Dover Street,

BOROUGH, S.E.1 (Opposite Boro Tube Station)
Works : Canonbury, London, N.7
Telephone : Hop 3029. Telegrams : Ingenuity, Phone, London.

The THOR

Goes one
Better

Strength, efficiency, sound workmanship, and value
are four outstand:ng features of the

THOR Filament Resistance

Although on the market for such a short time, some
makers are already offering inferior imitations.

Protect yourself by insisting on the genuine Thor. Ask
your dealer about it—ask him to show you the THOR.
Price only 6/-

Stocks held by London Representative : Mr. J, O. Maddock.
11, Bayham Road, Bedford Park, W.4.

Purchasing agents wanted where not

represented. 1f unobtainatle locally, Showing the
send P.O. to— Phosphor-
bronze Blade

H. E. Ashdown

(Birmingham) Ltd.
Perry Barr, Birmingham

'Fhone: Northern 8s5y.
Tel.: . Segment, Birmingham.
Code: A.B.C., sth Edition, Western,

wncill; G .
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The Name *‘BURNDEPT’’ GUARANTEES Cent. Per Cent. QUALITY & EFFICIENCY-

BIRMINGHAM : MANCHESTER:
133 NEwW STREET 61, BRIDGE STREET,

MM‘BURNDEPT'ﬁj

10, SouTH JoHN
STREET. s :; o 2 . 48, GT. GI%:(::E'T

LONDON OFFICE & SHOWROOMS
15 Bedford Street. Strand. W.C.2.

THE BURNDEPT ULTRA III RECEIVER

(New Series Mk. 4)
The most Perfect all purpose Receiver

ALL the well-known features _ THIS high-class receiving
of the previous series are re- ||| set has had more refine-
tained, viz., separate. valve |8 ments added, further improv-
control — independent use of| § ing H.F. Amplification for
valves, etc. A telephone f very short waves—we now
transformer is incorporated | i claim to obtain the maximum
so that either high or low | 'H.F. amplification it is possi-
resistance phones can be | § B ble to obtain from one valve
used at option. | B from 140 to 20,000 metres.

ILLUSTRATED CATALOGUE Burndept III Ulira Receivee ILLUSTRATED CATALOGUE
Post free, 6d. Price - - £25 Post free, 6d.
Returnable with first Order. (less valves) Returnable with first Order.

This Catalogue gives full details of our cne,
two, three and four Valve Receiving Sets

Absolutely complete and ready for Signals, Telephony and Music
------------------------------------ (Prices range from £21)

. LONDON SHOWROOMS ! LONDON SHOWROOMS ! i

5. BURNDEPT LTD. &aves.s

Manufacturers of Wireless Apparatus

Aecrial Works & Eastnor Works, BLACKHEATH, LONDON, S.E.3

[CRAY INSTALLATIONS, LP:
Glectrical & Hechanical Engineers, w. Ao Co S M l T H

*Phone '72b7 High Street, 'P!hsoge 236, Argyle Street,

southampton] SOUTHAMPTON. lls‘“‘""'"m" GLASGOW,

HAMPSHIRE AGENTS for “BURNDEPT” | are Sole Scottish Agents for the
Wireless Apparatus. .
Transmitting and Receiving Sets in Stock. Famous Burndept Receivers

Al Accessories for Amateur use,
Call and inspect our "Stock, when full Particulars and

Demonatrations will be given, S I e B E R REEEEEEEGETS

A2




vi

THE WIRELESS WORLD AND RADIO REVIEW Aveust 19, 1922

“ Transform ~° Engraving Costs to Profits.

HE present high costs of engraving are
+ . . .
reduced to a minimum with Taylor-
Hobson Engraving Machines.

The speed and efficiency of these machines
make them a profitable section of every
plant.

They turn out high quality work on hard or
soft surfaces at a fraction of the old cost.

Théy are invaluable for rapid mass
production.

General Engravers everywhere have adopted
these machines for all styles of engraving.

Send a Post Card for full particulars.

TavLor TAyLoRE HoBsON. [z

74a, Newman Street, London, W.1
Works : LEICESTER.

Cutter at Work.

"AL . A aa

RADIO INSULATION

AS SPECIFIED AND USED BY THE BRITISH ADMIRALTY

—— P AXOLIN oo

TUBES DISCS PLATES, &c.

MANUFACTURED IN ALL FORMS, SIZES AND THICKNESSES

BY

THE MICANITE & INSULATORS CO- LTD.
EMPIRE WORKS
WALTHAMSTOW LONDON, E.17

TELEGRAMS :— MYTILITE, PHONE, LONDON.” TELEPHONES —WALTHAMSTOW 738,739
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A New Condenser for
Wireless Receivers

With Clips for Grid Leak

THE DUBILIER TYPE 600
| MICA CONDENSER

The illustrations show two types of this new
condenser for wireless receiving circuits. The
condensers have the same perfect mica insulation,
the same high efficiency and the same permanence '
of capacity as thelarger Dubilier Mica Condensers
used in wireless transmitters. Distortion when
receiving telephony is often due to bad design of
the components of the receiver—therefore use
efficient Dubilier Condensers in your receiver
to obtain the best out of your set.

PRICES:
Capacity between 00001 and 0°001 mfd - 2/6 each
” 5 o-ogr}du:ive())'oos y - 3/, .THE WAY TO DUBILIERS.
\ S AL

Condensers complete with Grid Leaks - 7/6 ,,

DUBILIERS

bt WORKS
H AND
. !ﬂcas.

Both types of condenser (with or without clips —"k
for a grid leak) are fitted with screw terminals ¥
as well as tags for making soldered connections.

TRADE TERMS ON APPLICATION.

Liatiaiiniins

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’s Bush, London, W.12

Telephone—Hammersmith 1084. Telegrams—Hivoltcon, Phone, London. Code—Marconi International.
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EXFE R IENC'E

HIGH-FREQUENCY
AMPLIFICATION

100 to 20,000 METRES

IMPROVED ADJUSTABLE REACTANCE COIL,
SELF-TUNED. SPECIALLY DESIGNED FOR
SHORT WAVELENGTHS HIGHEST EFFICIENCY.

This is the high frequency unit that every wireless experimenter
has been waiting for. The fact that it bears our,name isla
guarantee that it will do all that i asked ot it,

ADVANTAGE OF HIGH FREQUENCY AMPLIFICATION
All serious wireless experimenters will appreciate the great
advantages of high frequency amplification before rectifying.
It makes signals far below audible strength easily readable
and permits additional audio frequency amplification (after
rectifying) without rgndering the receiving set unstable.
THE TAPPED ANODE REACTANCE COIL,

This coil, originally developed by Mr. W. A. Appleton, our
research director and specially designed for short wavelengths
has now been still further improved by a finer sub-division
of the tappings to obtain the best efficiency for broadcasting.
NEW AND IMPROVED DESIGN,

The coil is sectionally wound and cylindrical in form as this
design allows greater mechanical Strength in the winding
at the tapping points than does the earlier disc type.

100 TO 20 000 METRE RANGE.

Twelve tapping points are provided covering a range of wave-
lengths from 100 to 20,000 metres.

CONSTANT REACTANCE VALUE.

The tappings have been selected to keep the reactance value
approximately constant for all wavelengths.

NO TUNING CONDENSER NEEDED.

No tuning condenser is necessary as the capacity of the winding
renders the coil self tuned.

HIGHEST EFFICIENCY.

This type of coil gives a higher efficiency on short wavelengths
than any other method of intervalve coupling.

DELIVERY—Immediately from stock.

PRICE—Tapped Reactance Coil as specified .. 81 5 0
Twelvelpoint switch for use with same .. 18 0

Radio Instruments Limited’

Managing Director: J. Joseph, M.I.LE.E., late Manager to
Mr. H. Sullivan. Chief Designer: W. A. Appleton, M.E.E,,
M.LR.E,, late Admiralty Technical Research Officer.

ONLY ADDRESS. Works, Offices & Showrooms
12a, Hyde Street,

NEW OXFORD ST. W.C.1

We have the largest wireless works in Central London.
We are wireless engineers of established reputation.
Our name on wireless apparatus is a guarantee of satisfaction.

H]

B.P.S. 7A,

Specially
designed
for
Broadcasting

A

Pt tenor W

HEADGEAR
RECEIVERS

Designed and manufactured by
leading Telephone Manufacturers.
Backed by many years’ experience.

Highest efliciency, concentrated
magnetic field, instantaneously
adjusted to the ears, comfortable
in wear, either receiver detachable
from headband, protected term-
inals, light weight, twin series cord.

0000088880000 000000008 .ll.....llI.lc.l.l.......!
A.T.M. LOUD A.T.M.Crystal
SPEAKING Detector Sets
RECEIVERS Highest  Grade.

Three types of
amplifying horn.

Maximum Efficiency.

Moderate Cost.

®0800cs00cccsscscscetse el

000000000000000000000
esesccssocsescesosnns
©00000000000000000000

®8000%0000000000000 000 00

Ask your dealer for
A.T.M.
Broadcasting Apparatus

Automatic Telephone Manufacturing

Co., Ltd.
Head Office & Works : London Office :
Milton Rd.,Edge Lane, 60 Lincoln’s Inn Fields
Liverpool. W.C.z.




Avaust 19, 1922 THE WIRELESS WORLD AND RADIO REVIEW ix

A FA “DUROS” CELLS

The only accumulator supplied in a charged state. They retain their charge for very long periods.
Stocked by all leading dealers in * Wireless Supplies,”

E. G. LIND & CO., 58a, BUCKINGHAM PALACE ROAD, WESTMINSTER, S.W.1
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BATTERIES FOR WIRELESS

High Tension Block Accumulators r *“Chad’’ Batterie

Fuller Plate and Patent
Block Cells (4 and 6-volt
sets) are eminently suitable
for Wireless Work.

Block Accumulators, unlike the ordin- Designed for use in supplying_the
ary Plate Type. retain their energy anode (sheath) circuit of thermionic
for 12-18 months on one charge. i valves for reception purposes.
Unequailed for use with Wireless B F.xpcrt tests in every case confirm
Thermionic Valves. Standardised its superiority over the Standard
sizes—1§ and 3 A.H. capacity. Battery usually employed.

Type _ No.of cells| Voltage. | Capacity Price Last much longer than ordinary Dry
A2 | 1z 2+ | BAH. | 2415 0 Cells, free from risks of leakage and short circuits.
A 30/Z 30 60 1} AH. [ £10 0 © Type No.ofcells] Voltage [CapacityA.H. — Price
“AxzK | 12 24 3AH. | 2515 0 A - ‘ 8 T 12 1 approx. §/-

A 30/K 30 60 3AH. (81210 © R ) 15 |_18pprox. 1,;/-9
0X.
EBONITE—Rod, Sheet and Tube | P 5 oon o rdure| We

FULLER’S UNITED ELECTRIC WORKS, LTD.

WOODLAND WORKS, CHADWELL HEATH, ESSEX.
Telegrams : * Fuller. Chadwell Heath.” Telephone : llford 171 (4 lines). London Telephone Area,
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MEN IN THE WIRELESS SERVICES DESIRING RAPID ADVANCEMENT
should train in spare time with the College which ensures this
“U.E.C.” (Regent's Park, London, N.”}ji) has in Twelve Years secured hundreds of successes by
Individual Postal Training for Engineering Examinations and Professional Work.
State. YOUR ambition in confidence, to—SECRETARY’S DEPT. (Desk W.),
UNIVERSITY ENGINEERING COLLEGE, WESTGATE.ON-SEA, KENT,

and expert advice with the New prospectus. No. 8, wi'l be sent you without obligation.
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HOLLOW STEEL MASTS FOR AERIALS—

These masts are light, strong, easily erected, and will last a lifetime. All lengths over
15ft. are made in sections and each mast is supplied complete with baseplate, finial, rope
cleat, pulley sheave, guy clips, three steel guy ropes and strainers, painted one coat
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THE IDEAL WIRELESS SET
CAN BE BUILT UP ON

THE MARCONI
SCIENTIFIC UNIT SYSTEM

IF you invest in this series of units you need not scrap any of your gear

when you wish to improve vour set.

Units 1, 2 and 4 form a nucleus which will give you all the broadcast programmes
and all telephony and telegraphy between 300 metres and 26,000 metres.

NUCLEUS SET

This nucleus consists of a Variable Condenser ; a Retroactive Tuner ; and an
Amplifying Detector.

If you want greater range add Unit 3, a High Frequency Amplifier.
If you want greater audibilify add Unit 5, a Note Magnifier.
If you wish to use low resistance telephones add Unit 6, a Telephone Transformer.

THE FULL SYSTEM,

FULL DETAILS AND FREE ADVICE
upon the combination most suitable for your special
needs will be sent on receipt of your enquiry by

THE

MarcoNt SciENTIFIC INSTRUMENT 0., LTD,

40 DEAN STREET, SOHO, W.1 TELEPRONE : 1 SN R RARD aas
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AN IDEAL VALVE
ACCUMULATOR

0y 50 Amps

“Delighted with results obtained
g

from the ONE VALVE RECEIVER purchased

yesterday. With telephones on table we heard

“broadeast” telephony in adjoining room although
door was closed.” 2 volts .. .. 10/-
The above ss an extract from unsolicited letter recerved 4 » .. oa 20/~
last week. 6 ,, oo .. 30/
These panels are all carefully tested on short wave- 1 Carriage— A
length telephony. They ase suitable for receiving § 2 volts .. L
> telephony or telegraphy. Price (without valve) £4 ; % » e e 2;_
ONE VALVE PANEL » oo oo 3

Dimensions of each cell,

MAGNAVOX LOUD SPEAKERS.

X 8 X 4 X3
Immediate delivery if ordered now. Weight without Acid,

Junior Magnavox Piice £10 10 0 Senior Magnavox Price £20 0 0 B , sklbs.
BROWN-STERLING ’'PHONES. 6 Volt 50 Amp
Multi- t Head Teleph {with cords). .
120 chms .. 48/ 2,000 ohms .. §l/= 4,000 ohms .. 52/- Accumulator

M Consisting of three as
illustrated, instrong
wooden container, with
leather strap handle,
35/-

(Postage 3/- exira).

Wates' Speciality: SPHINX H. T. Batteries

These batteries compare most favouzably under test with other well known
makes. Standard 15 volt 11 cell battery. Price: 3/6 ecach.

TOATIES JBROS,
(A WIRELESS ENGINEERS

\\ 13-14,GT QUEEN ST, KINGSWAY.LONDON.W.C2.

\ Phone: Gerraro 576.  Telegrams. ZyWATESENG. WESTCENT

-g BN B

[ CONFIDENCE
WIRELESS VALVES SIMPLY EXPLAINED

|—| ESTAB.
E conomiC| ™
I—_l By JOHN SCOTT TAGGART, F.Inst.P.

is the very latest book on valves. If vou are not confident
Telephone : that vour knowledge of the valve is complete and accurate, you
s L E CT R l should buy this book immediately.  There are 134 pages and
MUSEUM 1056. e ———
—— T uwiTep [

56 illustrations. Last week’s ‘‘ Wireless World *’ tells you
more about it. It is selling at the low price of

2/6 NET and 38/ NET doth bound.

OUR 32 PAGE RADIO REQUISITES
CATALOGUE, OVER 200 ILLUSTRA-
TIONS INCLUDING CRYSTAL AND

MAILED BY

L]
[ ]
[ ]
B VALVE CIRCUITS,
[ ]

RETURN FOR 4d,
[ ]
[ ]
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AS AN ADVERTISEMENT WE
ARE OFFERING 500 (ONLY)

HEAD-PHONES
BEST ENGLISH MAKE 8ooo OHMS
CASH WITH ORDER

AT 35/- PER PAIR

POSTAGE 1/- EXTRA

Angell's Wireless Supply Stores
95 HIGHBURY NEW PARK,LONDON, N.5

I_arge L This, and our other publications are sold by Wireless Dealers
. - of standing or they may be obtained, by return, POST FREE,
Selection From RADIO PRESS LIMITED,
0' | Publishers of Authoritative Wireless Books,

v . bl n 34/35, Norfolk Street, London, W.C.2

al;\lii:' € u | WIRELESS VALVES SIMPLY EXPLAINED
- [}
2 " Condensers =
[
[}
[ ]
]




THE

WIRELESS WORLD
- AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE

WIRELESS SOCIETY OF LONDON

Vor. X. No. 21.

AUGUST 19t1H, 1922

WEEKLY

Valve Manufacture
A BRIEF DESCRIPTION OF THE SIMPLER PROCESSES ADOPTED IN THE

MANUFACTURE

OW that valves are so extensively
used for transmission and reception,

Nan'd by their use the production and

detection of continuous waves and the trans-

o

Valoes of the R > type connected to the pump

OF M.O. VALVES

given. The inception of the present company
for manufacturing valves, which carries on
business at the Osram-G.E.C. Lamp Works,
Hammersmith, is due to a combination of

whilst the operator controls the potentials applied

to the electrodes.

mission of telephony are rendered possible,
it is perhaps surprising that so little informa-
tion is available dealing with the manufacturing
processes adopted in this new industry.

Before describing the methods of manufacture,
an explanation of the term “ M.O.” may be

the experiences of Marconi‘s Wireless Tele-
graph Company, Ltd. and the General Electric
Company, Ltd., who have combined together
the valve business and manufacture under
the title of the M.O. Valve Company, Ltd.
The first consideration in valve production
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is the selection of materials having suitable
properties. The glass is supplied by the
glassworks in the form.of bulbs, tube and rod,
of such dimensions and shapes as are requiced.
Its composition must te such as will render
it suitable for the particular scrvice in which

Avaust 19, 1922

softening temperature, and high non-conductive
properties at moderately high temperature.
If these conditions are not met, serious trouble
will arise, due to electrolysis and the liberation
of gas, which will either prevent a good vacuum
from being obtained or else result in the

Tte *“ R Valve. Left. Ready for preliminary pumping.
Right. Foot tube with electrode supports.

it is to be employed. The nature and com-
position of the glass i3 of the greatest im-
portance, and successful valve manufacture
is largely dependent upon this. The essential
features, particularly with respect to trans-
mitting valves, are that bulbs and tube shall
have a uniform thickness of wall, a high

rapid deterioration of valves through poor
vacuum after they have been put into service.

The various metals employed in valve
construction must also be of the highest
degree of purity, and capable of being effectively
gas-freed. Nickel is at present almost ex-
clusively employed in anode construction,
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and is supplied in rolled sheets of the thickness
of 02 mm., in the form of wire and flat strip.
Nickel is also used for making the supports
for the electrodes, though under special
circumstances molybdenum, or  nichrome,”
is to be preferred. Molybdenum is not so

soft as nickel under heating, and consequently
makes a stider support. Nichrome is almost
as good in this respect, and has a further
advantage in the fact that it can ke more
easily gas freed. DPlatinum is used solely for
making a vacuum-tigkt scal waere the clectrode

THE WIRELESS WORLD AND RADIO REVIEW

Machine for clamping electrode supports and leads in the foot tube.
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leads pass tarough the pinch, which is that
part of the valve at which the clectrode con-
nections enter, and in the casc of small receiving
valves forms the peint of attachment for the
electrode supports.

In all vaive:, one cr more o the clectrodes

is supported from a flanged glass foot tube,
which is .subsequently welded to the neck of
the bulb. Foot tubes vary considerably in
size and type, dependent upon the form of
valve in which they will be used.

In the case of receiving valves of the ordinary
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type, such as the “ R ” valve, the foot tube
is prepared from a short length of suitable
glass tube, cut to a predetermined length.
One end is heated and spread out in the form
of a flange. The wires that are to pass through
the foot tube are first cut to the required
length, each complete ““ wire ” consisting of
three parts welded together, the external leads
being of copper. The part that is to form the

seal is of platinum, and the internal support of
nickel, molybdenum or nichrome as the case
may be.

Welding is done by means of a fine hot
The copper wire is fused

blowpipe flame.

directly to the platinum strip ; the other end
of the platinum strip, after having a small
amount of copper fused to it, is welded to
the nickel.

It is, of course, necessary, before sealing
in, to thoroughly clean the whole of the interior
metallic parts of the valve, to remove from
their surface all impurities which may have
accumulated through constant handling in
the course of manufacture, and further they
must be gas-freed as far as is possible before
the actual bombardment to which they will
subsequently be subjected during exhaustion.

THE WIRELESS WORLD AND RADIO REVIEW

An assembling bay, where filaments, grids and plates are fitted.
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These operations are carried out in a vacuum
furnace, the wires referred to, together with
the other parts, being packed in a nickel tray.
The furnace has a fused silica heating chamber
in the form of a tube. After the internal
metallic parts have been thus treated, they
are placed in the foot tube on a machine
which rotates in front of a series of blowpipe
flames, and when sufficiently hot, two- flat
jaws are brought up and completely embed
the wires in the glass in their correct position
relative to each other.

In the case of special valves and many types
of transmitting valves, the arrangement of the

t

“ pinch ” cannot be conveniently accomplished
by machine methods, and has to be largely
effected by hand. -In such valves the two
filament leads usually share the same pinch,
whilst the anode and grid leads may each
have a separate one. The effect of electrolysis
in this connection is that owing to the high
temperature the glass becomes conductive,
and current passes between the electrode leads
in the pinch, with the consequent liberation
of gas from the glass. In the case of valves
of very high power, such as will be operated
by voltages of 18,000 or more, the method of
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bringing the grid and filament leads together
through the same foot tube cannot well be
employed, and so in valves of this type the
three sets of leads are kept as far apart as
possible. The anode lead is taken from one
foot tube, the filament leads through the
opposite one, and the grid lead through an
additional sealing tube in the bottom of the
bulb, but as this part of the bulb is more
liable to metallic deposit than the necks are,
it is essential that precautions be taken to
ensure perfect insulation between this deposit
and the grid lead.

THE WIRELESS WORLD AND RADIO REVIEW
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In the case of small valves, the grid is
kept straight and the spacing correct by lacing
it to a stiff support called a ““ damping wire,”
having two loops or eyes made in it, and spaced
the correct distance apart, corresponding
to the total length of the finished grid. The
ends of the damping wire are afterwards
attached to the vertical grid support wire,
which is mounted on the pinch. To prevent
vibration in use, the individual turns of the
grid helix are each bound to the damping
wire.

Grids for larger valves require more than a

Machine for sealing in the mounted electredes.

There are two types of grid, one composed of
a wire wound into a helix, the other being of
wire mesh formed into a hollow cylinder.
The helical grid is used when liberal spacing
is required, while mesh is more suitable, and
also more convenient from a manufacturing
point of view, for valves in which close grid
spacing is required. A mandrill is made
having a diameter equal to that required for
the grid, and on this the wire is wound in a
long helix. The overall length of each grid
is predetermined, and the.number of turns
which it shall have per centimetre, and also
the number of turns in that length.

single support. In such cases three support
wires are laid along a mandrill in which a
light screw thread has been cut. The grid
is wound over the supports, and the operator
sews each turn to each of the three supports,
using for the purpose a needle threaded with
fine molybdenum wire, and making the helix
follow the screw thread on the mandrill.
After lacing, the end turns may be arc-welded
to prevent slipping. Close-meshed grids are
cut to size, and after being bent to the required
shape, the ends are stitched together with
molybdenum wire. Some forms of grid are
open-ended, while others have the top ehd
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entirely closed. The former are used in low
power valves which are not intended to operate
on very high tension circuits, and they have

Detector Volv:, Type R.4.B. Filament v:1's 38,

filament amps. 0°65. Normal anode volts, 50/70.

Designed for use as a detector or lzw frequency
amplifier.

the loop end of the filament supported by a
wire which may be fixed to the grid foot
tube, or it may terminate in a closed stud,
forming part of the anode foot tube at the
other end of the bulb, and designed to ensure
good insulation between the anode and
filament.

Grids with domed ends have a small
diameter opening left in the centre, into which
is fitted a flanged button of highly insulating,
heat-resisiing malerial. This has a small
diameter hole through its centre, through
which the filament tension wire passes to
a spring. As previously stated, nickel is
generally used for making valve anodes.

THE WIRELESS WORLD AND RADIO REVIEW
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-Blanks are stamped out in the various sizes

required, and formed up into cylinders by
rolling them round mandrills. Anodes of
small receiving valves are plain cylinders
having a projecting tongue which is afterwards
arc-welded to the anode support wire, which
is satisfactory, owing to their small size and
weight.  With larger valves a tripod arrange-
ment is adopted, the anode being blanked out
and holes punched for rivetting to three
support legs. Large anodes are stiffened
by rolling ribs round them, and in some cases
by also turning the edges over.

The valve filaments are all of drawn Tungsten
wire, but there are some slight differences
between the wire used for receiving valves
and that for transmitters. The filaments
are accurately cut to size on gauges and jigs,
and the correct mounting position located
by means of a sharp bend, so as to ensure
correct length between support points. Fila-
ment wires are thoroughly cleaned before
they are sealed in, so as to remove' from
their surface all impurities, by being heated

[}% g
M.Iul’;'t‘.'*_" ar

TR MLa
H‘}h! _h't 3, CLUAND

B

e &

Low Temperature Emitter, Type L.T 3.

Rzquires a filament potentizl cf only 1'8 wolts

and passzss a current of O'11 amperes. An

efficient  detector, oscillator, high and low
" frequency amplifier.
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in dry hydrogen to a bright red heat. This tungsten, and good electrical contact ensured.
treatment not_only cleans the surfaces, but The projecting ends of the filament may in
removes springiness and kinks from the wire. special circumstances be bent back and arc-

A Power Rectifier, Type U.100.

The mounting of the filament is effected by welded to the supports, an operation which
first flattening out the ends of the supporting requires considerable skill,

wires by pliers having specially shaped jaws.
The hooks are then tightly pinched over the (7o be concluded in issue of 26th August, 1922.)

B
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More about the
Armstrong Super-Regenerative Receiver

) HE article which appeared in our
I issue of July 29th regarding E. H.
Armstrong’s new circuit has created
widespread interest. That article was the
_ first information on the subject to be published
in this country, and as that was prepared
in haste from the very little practical informa-
tion divulged by Mr. Armstrong when he
described the apparatus before the Institute
of Radio Engineers, it does not contain the
practical information which would enable the
circuit to be tried out. In the July issue of
The Wireless Age there appears an article
which gives some more practical data which
may at least serve to help in solving practical
difficulties which no doubt amateurs are
experiencing in endeavouring to operate the
circuit.

We give below an abstract of the article
appearing in The Wireless Age, and this we
hope to follow in an early issue with a detailed
description of how to build up the set and
operate it. The author of the article, Mr. A.
Ringel, opens up the subject with a considera-
tion of the theory of regeneration.

THEORY OF REGENERATION.

Before describing the principle involved in
this new extension of regeneration, we will
consider the behaviour of an ordinary re-
generative receiver. Incoming signals are
applied between the grid and filament of the
valve. These oscillations are amplified in
the valve, and as a result, we get very much
greater variations in the platg circuit. If the
plate circuit is coupled back to the grid circuit,
the reinforced oscillations are fed back to
the grid and are once more re-amplified by the
valve. In this way we can build up a very
weak signal until it is of sufficient amplitude
to give a loud sound on detection.

This process is called regeneration. The
amount of amplification is controlled by the
coupling between the grid and plate circuits.
In the case where a reaction coil is used in the
plate circuit, the extent of regeneration depends
on the magnetic coupling between the reaction
coil and the grid coil. Where a variometer
is employed in the plate circuit, the coupling

is capacitive, due to the capacity between
the grid and plate of the tube itself, and the
magnitude of this coupling is determined
by the value of the variometer inductance.
The effect of regeneration is to reduce the
effective radio-frequency resistance of the
receiving circuit to a very low value. This
the operator can prove to his own satisfaction
by actually inserting several hundred ohms
in the tuned grid circuit. He will find that
by increasing the regenerative coupling between
grid and plate circuits, he will obtain the same
signal as if the resistance were not present.
In other words, in regeneration we have a

‘powerful method of annulling the resistance

of a receiving circuit. In this way it can be
reduced to as low as a few hundredths of an
ohm. This low resistance accounts for the
sharpness of tuning obtained on a regenerative
receivér—very often a variation of only half
a degree on a tuning knob is enough to lose
a signal which is otherwise of several hundred
times audibility. This helps to explain the
presence of vernier adjustments on all good
types of such receivers.

As the coupling is increased still further,
the resistance of the circuit is lowered and
lowered, with consequently greater amplifica-
tion.- When the resistance approaches zero,
the valve commences oscillating at a frequency
determined by the tuned circuits. These
oscillations are identical to those obtained
in continuous wave transmitters, except that
they are much feebler. Although the signal
received is very much louder, its quality is
entirely lost. If it is a spark note, it becomes
hoarse and mushy, losing its characteristic
note—and speech and music, although their
presence is apparent, become absolutely un-
mntelligible gibberish. If no signals are coming
in, the presence of oscillations can be detected
as follows :—

1. Asthe regenerative coupling is increased
to the oscillating point, a sudden rushing
or hissing, is heard in the phones.

2. Touching the grid terminal of the
valve with the finger will produce a dull
thump in the phones—and removal of
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the finger will cause a similar thumping
noise.

THEORY UNDERLYING SUPER-REGENERATION.

As explained before, much greater signal
strength is obtained when regeneration is
increased—but this is all upset when the
valve breaks into oscillation. In his super-
regenerative circuit, Armstrong increases the
coupling so that the valve is far beyond the
oscillation point, and the effective resistance
of the circuit is made even less than zero—the
circuit is made to have a negative resistance.
And he stops the oscillations so that he can
take advantage of this negative resistance and
thus obtain powerful signals.

"Before going any further, let us diverge
a bit and delve into the theory of various
tuned circuits containing (1) positive resistance,
(2) zero resistance, and (3) negative resistance.
In the first case, when continuous oscillations
are impressed, after a short building up
time, the oscillations attain and preserve
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the amplitude will be proportional to the actual
amplitnde of the speech waves at the moment
of application. No matter how small this
initial voltage is, it will at once commence
to build up to an infinitely large value. So
much for pure theory. In actual practice,
if we go to the negative resistance circuits,
we cannot secure the above results, because
the circuit breaks into oscillation at the slightest
shock, thus paralysing the tube.
THEORY OF THE SUPER-REGENERATIVE CIRCUIT.
Armstrong takes advantage of regeneration
to the limit of a valve, and still prevents it from
oscillating. He has discovered that he can
stop oscillations in a negative resistance circuit
either by introducing resistance in the circuit
at definite intervals or by reducing the amount
of regeneration so that the circuit resistance
becomes positive and negative alternately.
In both cases the effect is to give the circuit
first a positive and then a negative resistance.
This alternation is sufficient to prevent oscilla-

tions. During the negative resistance period
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Fig. 1.

a definite constant amplitude. When the
impressed oscillations are removed they die
away to zero. The greater this resistance,
the longer it takes to build up the oscillations
and the faster they die off—and vice versa.
In the second case, when continuous oscilla-
tions are impressed, they keep on steadily
increasing in value, depending on how long
they are applied. If the source of oscillations
is removed, the circuit keeps on oscillating
at the same amplitude it had when the voltage
was removed.

In a negative resistance circuit, if oscillations
are applied, they continue building up to an
extremely great value, regardless as to
whether the voltage is removed or not. How-
ever, at any given time after the e.m.f. is im-
pressed, this amplitude, although very large,
i1s always proportional to the initial applied
amplitude. Thus, if we have continuous
waves modulated by speech or music applied,

Control of regeneration by varying the H.T. supply.

we can make full use of the very great amplifica-
tion produced—but just as the circuit is
about to start oscillating of its own accord,
we introduce a positive resistance. During
the positive resistance period, the circuit, of
course, cannot oscillate and the resulting
amplification of the incoming signals is much
less than before.

This variation between positive and negative
resistance may be made at any frequency de-
sired, provided that it is less than that of the
incoming oscillations. No doubt it could be
done mechanically by connecting a resistance
in the tuned grid circuit, regenerating beyond
the oscillation point, with the resistance
short circuited, and then alternately short
and open circuiting the resistance at any
desired frequency. Variation in regeneration
may be accomplished in a similar manner by
mechanically varying the plate voltage of the
regenerating valve so that the grid circuit

B g
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resistance is alternately positive and negative.
Then again, we may use a combination of
both methods.

But moving mechanical’ parts may be
dispensed with and vacuum tube oscillators
employed to produce this variation in circuit
resistance or amount of regeneration. These
methods " are illustrated in the diagrams.

SUPER-REGENERATION BY PLATE VOLTAGE
VARIATION.

Fig. 1 shows how the amount of regeneration
is varied by varying the plate voltage. The
first valve is the regenerator, which introduces
negative resistance in the grid circuit. In-
‘coming signals are coupled to the grid circuit,
amplified in the first valve and fed back to
the grid by means of the reaction coil. The
reaction coupling is made large enough to
carry the circuit beyond the oscillating point.
The second valve acts as oscillator of any fre-
quency desired. Generally, one of about
10,000 cycles is suitable. The amateur and
experimenter will recognise the usual oscillating
circuits. The coils and condensers should
be so selected as to give this frequency (which
corresponds to a wavelength of about 30,000
metres).

Note that the plate oscillatory circuit is
also in the plate circuit of the first valve.
The plate voltage of this regenerating valve is
thus varied at a frequency of 10,000 cycles.
When the oscillations -are such as to make
the plate more positive, regeneration is in-
creased beyond the oscillating point, and the
signal amplitude increases to a very great
value. Just as the valve is ready to burst
into oscillations of the circuit frequency, the
applied frequency reduces the plate voltage
to a low value, and thus reduces regeneration
and introduces a positive resistance in the
grid circuit—effectually cutting off any sign
of free oscillation. A very high degree of
amplification is thus obtained during those
half cycles of the 10,000 cycle oscillations
when the plate is made more positive.

The grid circuit of the first valve is coupled
to an aperiodic coil in the grid circuit of the
last valve, which acts as a detector. Rectifica-
tion is accomplished by applying a negative
potential ‘to the grid, instead of the usual
condenser and leak. But it is really immaterial
‘which method is used. The first valve may be
an “amplifying valve. Byt it is desirable,

though~not essential, to have power valves
for the oscillator and detector, because of the
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energy they are required to handle. For the
receiving circuits, the coils and condensers
should be of values suitable for tuning to the
wavelength range desired. In the oscillatory
circuit, the ceils should be quite large—with
an inductance of the order of 100 or 200
millihenries. (Honeycomb or duo-lateral
coils No. 1250 or 1500, approximately.)
Pie-shaped coils used in spark transformers,
having 1,500 to 2,000 turns, are suitable
here. The condensers are ordinary 43 plate
variable air condensers.

The system shown in Fig. 1 should present
no great difficulty in operating or adjusting.
The condensers and coupling in the oscillator
are adjusted until a very high pitched whistle
is obtained. Then the receiving and regenera-
tive circuits are tuned to the station to be re-
ceived in the usual manper. In fact, the
operation should be much easier than that of
the average receiver.

INPUT
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Fig. 2. Control by posmve resistance in the
grid circuit.

SUPER-REGENERATION BY RESISTANCE VARIA-
TION.

Fig. 2 shows a method whereby a positive
resistance is introduced into the tuned grid
circuit of the regenerating valve. Incoming
signals are applied to the grid of the first
valve and amplified by regeneration due to the
reaction coupling. The second valve acts as
a 10,000 cycle oscillator—and these oscillations
are also impressed on the grid of the first
valve. The regeneration is carried beyond
the normal oscillation point of this valve.
During that half cycle, when the local oscilla-
tions make the first grid negative, no grid
current is drawn and the effective radio
frequency resistance of the circuit is negative
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because of the super-regeneration. The in-
coming signal is built up to very great ampli-
tude during this interval. Just as the first
valve is ready to go into oscillation, the local
oscillations are reversed and tend to give the
first grid a positive potential. In this case,
a stream of electrons commences to flow from
the filament to the grid and this-is equivalent
to connecting a resistance of several thousand
ohms across the tuned circuit. The effective
resistance of this circuit is thus increased until
it is no longer negative, but positive, and thus
chokes out free or self oscillation ‘in the re-
ceiving circuits. Of course, we obtain very
high amplification in the negative resistance
periods. In the circuit shown, the first valve
acts as the detector. Evidently Armstrong
prefers to use a grid cell instead of condenser
and grid leak to obtain rectification.
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circuits are used to produce the necessary
10,000 cycle oscillations. The condensers
C, and C, should be of fairly large capacity,
say 0-001 microfarad, in order to provide a
by-pass for the incoming high frequency
signals—since the latter would be blocked
by the high inductance coils L, and L, (of
about 200 millihenries each).

The received signals are super-regenerated
as usual during that interval when the 10,000
cycle oscillation applies a negative potential
to the grid, and at the same time tends to
increase the effective plate voltage. The

oscillations in the grid and plate circuits
must be of the proper phase, so as to produce
both the above effects at the same time. During
this half cycle, the effective resistance of
circuit L C is made negative, resulting in
Just

considerable regenerative amplification.

-

Ci Ly 5 Ce

J

Fig. 3. A combination of the methods shown Figs. 1 and 2.

Only two valves are used in this arrange-
ment, the first performing two functions,
regenerator and detector, the other acting only
as an oscillator. Since the only thing that
controls the amount of amplification is the
limit of the valve, better results could be
obtained by using power valves instead of
ordinary receiving valves in cases where
extraordinarily great intensity is required.

SUPER-REGENERATION BY COMBINED RESIST-
ANCE AND PLATE VOLTAGE VARIATION.

Fig. 3 shows a method of varying the re-
sistance in the tuned grid circuit and plate
voltage simultaneously.

The circuit L C is tuned to the incoming
signals and these are impressed on the grid
.of the first valve—the signal being amplified
by regeneration in the manner described
above. Inseries with L. and C, we have another
tuned circuit L, C; coupled to L, C,, which
is in series with the reaction coil. . These

as L. C is on the verge of self oscillation, the
polarity of the applied 10,000 cycles reverses,
so that the grid is made positive and the plate
voltage is lowered: The former causes grid
current- to flow, thus introducing positive
resistance. The resuction in plate voltage
decreases the amount of regeneration and thus
aids in increasing the positive resistance.
Under such circumstances, of course, free
oscillations are completely choked off.

In this arrangement, both regeneration and
10,000 cycle oscillation are performed within
a single valve. A second valve, the grid of
which is coupled to L, acts as the detector.
The adjustments both for tuning and local
oscillation are very critical. Hence this circuit
is not suitable for use by the average experi-
menter because of the great pains necessary
in order to secure super-regeneration.

PRACTICAL SUPER-REGENERATIVE CIRCUIT.
Fig. 4 shows a practical two-valve circuit.
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Fig. 4. A practical two-valve circuit.
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It is essentially the same as that of Fig. 2.
The first valve is the regenerator and the
second the local oscillator. Free oscillations
in the receiver circuit are stopped by those
half cycles of the local oscillations which make
the first grid positive.

The unusual feature in this arrangement
lies in the use of the oscillator valve.as the
detector of the signals which are amplified
by super-regeneration by the first valve. The
amplified signals are impressed upon the grid
of the oscillator valve, which rectifies: them,
in the plate circuit, thus} making them
audible.

An Amateur-Made Two-VaIVe Set
in Buckinghamshire
By A. F. H. BaLDry.

HILE nothing out of the ordinary
‘;‘/ is claimed for this set, either in
design or results accomplished, it
is thought that this description may be of
interest to fellow amateurs in the fascinating
hobby of wireless. .
The apparatus consists of one rectifying'an
one note-magnifying valve with L.F. transformer
mounted on an ebonite panel measuring 11 ins.
by gins.and enclosed in a polished wooden cabi-
net 11ins. by 9ins. by 44 ins. With the exception
of the usual items, L.F. transformer valves,
phones, etc., the set is entirely amateur-made.
There are two sets of inductances incorporated,
together with reactances, which are so connected
with a four-pole switch that either may be
used at will. The inductance formers both
measure 3 ins. diameter, and were made of
ebonite with reactances measuring 2} ins.
diameter, arranged to turn within. The set
being divided into two sections, it was found
that by making six tappings in the short
wave inductance, an effective range of 200
metres to 1,000 metres was available. FEach
tapping was brought out to a brass contact
stud turned up out of the solid. A similar
process was adopted with the long wave
inductance, twelve tappings being made in
this instance. This gives an approximate
range of 1,000 metres to 12,000 metres. FEach
valve is controlled -by a separate filament
resistance which are both mounted on a

small ebonite panel measuring approximately
4 ins. by 2% ins. let into the centre of the front
side of the cabinet.

The long wave reactance has two tappings
brought out and controlled by a small switch

E%

Circuit Diagram of Mr. Baldry’s Set.

which enables varying amounts of reactance
to be used. This feature has been of consider-
able use at times.

The variable condenser (A.T.C.) is of the
air dielectric type and consists of 21 plates,
11 fixed and 10 moving, cut from aluminium
sheet approximately 1/64 in. thick. Great
care was exercised in ensuring that the vanes
should be absolutely flat and true, this being
effected by careful pressing while under
gentle heat.
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All internal connections are made with
No. 20" $.W.G. rubber-covered, which was
found to be sufficiently stiff for the purpose.

The swirchboard was gradually assembled
as the occasion arose, and the various switches
and instruments were mounted on a polished
teak board measuring 2 ft. 6 ins. by 2 ft. 6 ins.
by ¢ in. All terminals were fitted in % in.

ebonite plugs, thereby reducing capacity effects
to a minimum. At the top of the board will
be seen a single pole change over switch which
enables the aerial to be connected to earth
when not in use. The instruments consist
of two voltmeters for measuring H.T. and
L.T. voltage and one amperemeter. The
double pole change over switch in the centre is
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fitted to enable an instant change over from
phones toloud-speaker. The panel on the right
carries a three-valve L.F. amplifier which is still
incomplete. - o

The aerial used is a standard P.M.G.

aerial of 140 ft..twin wire carried on two masts
50 ft. high, the whole being very carefully
insulated.

Results are very good, all Continental
stations coming in clear and strong, whilst
Croydon and 2 MT telephony can be heard
comfortably on the loud speaker. PCGG is
clear, but not so strong. The set being situated
near Marlow-on-Thames, considerable inter-
ference is: caused at times by Leafield, which
is but 23 miles distant.
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An Experimenter’s Station at Yeovil

By L. W. C. MARTIN.

mounted in the box, is a short and
long wave tuner. The short waves
are received on a variometer type of inductance
enclosed inside the box, with five tappings, and
tuning from 200 to 1,600 metres ; also mounted
in the box are two variable condensers of
o002 mfd. and o-ooos mfd. respectively.
The long wave coils are of the plug-in
type, with tappings mounted on the side of
the box, basket coils being used for waves
up to 5,000 metres and lattice wound coils
for above that wavelength and up.to 24,450.

ON the left of the photograph (Fig. 1),

For portability all tuning coils will pack awayin -

the box through the small door seen in the front.

A change over from short to long wave coils,
also series to parallel of condensers, is effected
by one plug (2 pin) as shown in the circuit
diagram, Fig. 2, thus doing away with two
double-pole double-throw switches, which
would take up rather too much room. There
is another 2-pin plug for reaction coils.

The amplifier is 1, 2, 3 or 4 valves, all cutting
out of valves being done by plugs ; also various
circuits can be tried in a few moments by
changing about the plugs.

Fig 1.

The first valve can be either H.F. transformer,
tuned .anode, or resistance-coupled.

Two transformers (H.F.) can be seen in
the photograph, one of which is in position.
These I have made from 300 to 2,800 metres.
Above this wavelength I use resistances of
50,000 ohms.

The second valve rectifies; both these

- valves are “ V.24 ” and have been in constant

use for eighteen months. The two “R7”
valves are note magnifiers, and are controlled
by one rheostat.

In the diagram of connections I have pur-.
posely omitted plugs and switches to-avoid
complication, except in the diagram of the
tuner.

The amplifier has a hinge at each end of the
base, and a box-like cover fits over the whole
and is secured by two screws.

The H.T. battery is shown on the extreme
right. With the four valves in use, and a
very good indoor aerial, WII (New Brunswick),
13,400 metres, is easily readable with the
telephones on the table when there is no
jamming by Carnarvon.

The Tuner is on the left, and the Detector-Amplifier, using < V. 24 ”
and “ R wvalves, on the right.
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PCGG can be heard anywhere in the room
with a gramophone horn attached on one
earpiece of the telephones. Croydon need
not be mentioned.

THE WIRELESS WORLD AND RADIO REVIEW

655

If I use my outside aerial and one more
valve variometer coupled to the first valve
of amplifier, PCGG can be heard anywhere
in the house.

Fig. 2. Circuit diagram showing Switching Arrangements for Short and Long Wav: Tumng.

Croydon Aerodrome Wireless Station

THE EQUIPMENT OF THE LONDON
~TERMINUS OF CIVIL AIR ROUTES.

HE wireless telephony station of the

I Croydon Aerodrome is perhaps the

most familiar of all stations which
the amateur in this country hears.

Visits have been made to the station by
a good number of wireless societies in the
London area, thanks to the courtesy of the
Air Ministry, but the accompanying photo-
graphs of the station are published as being
thought to be of general interest, especially
to those who are familiar with the siation on
the wireless telephone but have not had the
opportunity of visiting it. '

At the Aerodrome there are two stations,
one the direction-finding station and the other
the radio-telephone station .which.is used for
communication with aircraft.

The purpose of the direction-finding station

is, of course, to take bearings on aircraft
whilst in flight, and these are transmitted
to the aircraft through the medium of the
wireless telephone.

Fig. 1 shows the mast which carries the
D.F. receiving station and the hut in which the
instruments are located. ‘The apparatus seen
in Fig. 2 is the standard Marconi direction
finder and receiver. On the right of the
picture may be seen a wavemeter, and just
in front of this the telegraph key.

Immediately in front of the main instrument
can be seen a row of eight switches, which
serve to control various circuits.

One serves to start up the main generators
for the trapsmiftter. Another serves to put
into connection with the land-line telephone
the table microphone seen in the picture,
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which is the microphone used for the trans-
missions by wireless telephone. In this way
it is possible to relay ordinary land-line tele-
phony through the local telephone exchange
direct to aircraft in flight, and in this way
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I'ig. 1.

passengers may be kept in . communication
with the ground whilst travelling.

Fig. 3 illustrates the transmitting apparatus,
which consists of a Marconi 13 kW. telephony
transmitter.

Avcust 19, 1922

The main aerial, that of the transmitting
station, is supported between two lattice
masts as shown jn the illustration (Fig. 4).

The main generating unit consists of an
A.C. motor which is run by the supply mains,

The Mast carrying the D.F. Aerials.

and-drives an A.C. generator. The generating
plant is duplicated so as to, avoid any risk of
a breakdown in the service. D C. generators
for battery charging are also in duplicate for
this reason.

.
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Fig. 2. The Direction Finder and Recerver.

Fig. 3. The Main Transmtting Apparatus.
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Fig. 4. The Aerial and Mast of the Transmitter.
Progress of the Broadcasting Scheme.

At last a definite scheme for broadcasting has
been agreed upon for the London area, and it is
hoped that this will be put into operation on
Monday, August 2lst. It is hoped to commence
in the provincial areas in six or seven weeks’ time.

There will be a broadcasting centre for London.

The apparatus is in readiness. All that remains to™ ~

be done is to secure the Postmaster-General’s
approval of the company’s memoranda and articles
of association. The, board of directors of the new
company will proceed to deal with the provision
of the provincial stations.

The Postmaster-General has laid down several
conditions under which the broadcasting company
will work. Profits are limited to 74 per cent. per

annum. For two years the apparatus will be
limited to types submitted for the approval of the
Post Office by members of the company, but to
avoid anything in the shape of a monopoly the
Postmaster-General has laid it down that any
bona fide British manufacturer of wireless apparatus
must be allowed to become a member of the
-‘broadcasting company, simply by taking a £1
qualifying share. The licence of the company will
be subject to the maintenance of an efficient service.
Towards the expenses of the broadcasting company,
the Post Office will contribute a portion of the
licensing fees paid for receiving sets, and a further
contribution will be paid out of the purchase
money on each set sold by the manufacturers.
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Experimental Station Design
Continued from p. §85, August §th, 1922.

These articles, which will appear in alternate issues, are intended not only to be a complete
guide to those new to wireless, but to give explicit details on the construction of all the
components of the experimental station. Actual designs will of necessity in some instances be
somewhat crude, in order that they may be made up without elaborate workshop equipment.
Practical working instructions will be given where necessary for the help of those unacquainted
with the more simple processes of instrument making.  Of course, where good workshop
Jacilities exist, the designs may be readily modified.

Economy is made an essential feature, bearing in mind always that where low-priced
component parts can be obtained their use has been embodied in the designs.  For those who
do not desire to make their own apparatus, the descriptions will assist them in selecting the
equipment for their stations.

The information contained in the first few articles under this heading is to help those new to
wireless and whose first aim is to build a simple set capable of receiving broadcasted telephony
and consequently may cover ground already familiar to many readers. The succeeding
tnstalments, however, will advance by easy stages, and in the course of the series the construction
of an elaborate station will be evolved.

X. LOW FREQUENCY INTERVALVE TRANSFORMER.

S a step in the construction of a end pieces. Two circles, each 1 in. radius,
Anote magnifying unit a design is are marked on the ebonite with dividers, and
required for the intervalve rransformer, the ebonite sawn in two. The four corners

and the following materials will be required. of each piece are then cut away, going to
Polished ebonite sheet 2% ins. by 41 ins. by  within 1/16 in. of the line. If a lathe is avail-
7/16 in., 1 1b. No. 22 S.W.G. soft iron core able the next step will be to drill the holes
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Fig. 1. Ebomite end plates with rounded corners.

wires in 9l-in. to ro-in. lengths, a piece in the centres and mount the two pieces on a
of black fibre 6 ins. by 12 ins. by 1/32 in. in  spindle for turning down to size, and at the
thickness, two 6 B.A by 1 in. round-headed same time rounding the edges as shown in
brass screws with nuts, § ounces No. 46 S.S.C., Fig. 1. *Without a lathe, however, it is
a small piece of scrap hard brass sheet about quite easy to file accurately down to the
18 S.W.G., odd pieces of silk ribbon and a scratched circle. Having done this, set the
few feet of insulated wire, 28 to 34 S.W.G., dividers to } in. and make another circle on
12 ins of empire cloth 6 ins. wide. one side of each piece. Again resetting the

The first step is the construction of the dividers to } in., rest one leg just on to the




660

face on which this circle has been made and
run a scratch line round the edge. This
gives two scratch lines, one round the outside
edge and another as a circle on the face.
Carefully file away down to these lines, thus
making a bevel. Having gone accurately
to the line and 'so constructed a new face
of equal width all the way round, remove the
sharp edges as shown in the sectional drawing
in Fig. 1. The hole can now be made through
the centre, and if a hand brace is to be used,
it is advisable to put a small hole through
first, followed by the 7/16-in. drill. Two

other holes are made in each piece for the
leads at the positions shown. All of these
holes are rounded, the small ones with the
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slightly moistened with oil to prevent rusting.
With a little care it is easily possible to securely
fix the end discs in position on the core.

This being done the core is wrapped twice
round with empire cloth. It should te cut to
about 2% ins. in width, and tiny cuts nearly
% in. deep made at intervals of 4 in. long.
This will facilitate the edges spreading and
building up against the ebonite, and so obviat-
ing the possibility of the primary winding
pulling down in contact with the core. For
the purpose of providing a short flexible lead
three strands of instrument wire of about
30 S.W.G. are twisted together. ‘One wire
is left about 6 ins. longer than the other two,
and at the point where the two terminate, the

N =
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Fig. 2. The core, consisting of soft iron wires, with ebonite end plates securely wedged in position.

point of a Jarge drill and the large ones either
with the point of a drill or a rose bit. The
small holes are slightly drilled out at both
ends to prevent damage to the wires It is
advisable also to run a fine file lightly and evenly
round the sharp edges of the discs to prevent
the very fine wire with which the transformer
is wound from becoming damaged should
it come in contact with the end pieces during
winding.

The end pieces are now mounted on a
bundle of core wires (Fig. 2), and it is most
important that all wires shall be perfectly
straight and parallel. Should there be any
crossing over of wires in the core the ends
may become slack when the wires are bent
round. It is advisable that the wires be

longer wire is scraped bare of insulation and
twisted with the bared ends of the two shorter
pieces. The joint -should be soldered by
using a little resin as flux, and with the tip of
a well tinned iron. The end of the long
wire is joined to the end of the wire with
which the transformer is to be wound, taking
very great care not to burn or overheat this
fine wire.

Winding is somewhat difficult for the man
not in possession of a lathe, but with a little
patience the winding can be successfully
accomplished with some improvised ar-
rangement. As a suggestion the core wires may
be mounted as a spindle in upright wooden
bearings. To prevent friction on the wood
causing the wires to grip and so displacing
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them, they should be wrapped very tightly
with a piece of 22 gauge brass sheet at the
bearing points A driving handle can be
made from a strip of ebonite with hole and
slot for gripping the core wires to the design
shown on p. 584, August s5th issue. A 3/161n,
brass rod fixed through this with nuts will
serve to revolve the arm and spindle. The
reel from which the wire is being unwound
must be carefully mounted so as to turn
quite easily, or otherwise the wire will not
be sufficiently strong to revolve it. If the
winding is being done in the lathe the reel
must be particularly free and should be plugged

with a rod with pointed ends which run in .
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Fine wires such as are used for winding
low frequency transformers. should not be
purchased in reels carrying more than 4
to 5 ounces, or great difficulty will be experi-
enced in unwinding owing to the momentum
which a heavy reel will gather as it spins.

The primary is wound on up to a diameter
of 13/16 in. This can be measured by means
of callipers, but care must be taken not to damage
the wire by sharp edges. Kinks must be
avoided, and should breaks or kinks occur
a joint must be made by cautiously twisting
the ends together and lightly soldering,
wrapping the joint with a piece of thin silk
before continuing. The wire must be wound

|
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Fig. 3.

holes in the ends of screws. When a stop
is made during winding the reel should not
be allowed to revolve on with impetus
it may have gathered. Care is also necessary
when starting, by not attempting to make
the reel suddenly revolve rapidly. Start
slowly, and gently speed up and steadily
slow down before stopping. These difficulties
do not apply when hand winding, but one must
be careful not to turn with a jerky motion.
When winding by hand a smooth brass rod
through the centre of the reel will usually
provide a bearing without too much friction.

Stde view of finished transformer.
the position of the ebonite ends.

The dotted lines indicate

on evenly by slowly running from end to end
in order to avoid any comparatively big
difference of potential between consecutive
turns. On completing the primary it should
be tested for continuity with a milliameter
or delicate galvanometer and a four-volt
battery.

Three layers of empire cloth with frilled
edges are wrapped over the primary winding
to thoroughly insulate the two windings
from one another and form a good bed for
the secondary. One end of the empire cloth
is held in place with the leading out wire of
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the secondary, whilst the other end must be
tightly tied off with another piece of wire to
prevent the empire cloth springing open before
sufficient turns are put on to hold it down.
This latter piece of wire must of course be
removed, and on no account buried in with the
winding. The secondary is wound on up to a
diameter of 12 ins., and more care is needed
than when winding the primary owing to the
increased diameter and consequently higher
speed at which the wire runs from the reel
to bobbin. On completing to the required
diameter the winding is wrapped with empire
cloth of exact width to fit between the cheeks

without turning up at the edges. A single-

layer of thread put on over the empire cloth
will hold it down and entirely protect the wire.

Next a strip
of fibre is cut
to the exact
width between
the ebonite end
pieces and yet
not so tightly
fitting as to
force them
apart, for it
must not be
overlooked
that there is a
great danger of
breaking the
winding if the
cheeks bend
outwards at all
oI move on
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ebonite pieces, on, which their ends should
rest, and are held in position by means of two
fibre bands which should be placed over the
wires so that they clamp them down on to
the ebonite discs and completely hide the
free ends. To give strength to the joint
in the fibre bands small brass plates are made
which are clamped together with the 6 B.A.
screws and nuts.

The transformer is held to its base with
another band of fibre, and it is advisable to
mount the transformer permanently on a
wooden base, holes in the corners of which
serve for fixing to bench or panel.

This transformer has a turns ratio of ap-
proximately 1:2, and a resistance ratio of 1:4.
Although in transformer-design higher ratios

BBA-. are sometimes
AT | T 1[@3 used,frequent-
QI 2 | I =" ly no better

results are ob-
tained owing
to insufficient
primary turns.
A 1:1 trans-
former with an
efficient prim-

- ary winding
‘g. will give far
= superior  re-
&

sults to a1:4

transformer
which has not
C— sufficient pri-

mary turns.
The direction

the cores. The )
fibre is wrap—/ -
ped round and
tied off at
each end with thread. This piece of
fibre is for keeping the end pieces perfectly
spaced and for preventing them crushing in
as the core wires are bent round.

The core wires must now be spread out
from a point at the exact centre at either end
and bent down evenly all round and inter-
laced. Figs.3 and 4 are sufficiently indicative
of what has to be done and it is quite worth
while making an effort to get all wires evenly
distributed and free from bends other than
at the centre and edges of the end pieces.
Bends once made in the soft iron wires are
hard to remove.

The wires should reach just beyond the

_"Fig. 4. End view cf Tra;t.s]‘ormer when m(;i;;téd.

[ in which the
- windings are
connected up
in the ampli-
fying circuit is important, first in order
to get the right direction of potential
fluctuation to the grid of the valve connected
to the secondary, and secondly to obtain the
correct capacity ocoupling between the two
valves and making use of the capacity
between primary and secondary windings.
Both windings are put on in the same
direction. = The beginning end of the
primary is marked * I.P.,”” and the finishing
end ““ O.P.,” the beginning end of the secondary
“1.8.” and its finishing end “ O.S.” “I1.P.”
is taken to H.T. +, “ O.P.” to plate, “ I.S.”
to grid and “ O.S8.” to L. T.—.
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Notes

Imperial Chain Station at Bourne.

Proposals have been made to erect near Spalding,
Lincolnshire, a transmitting station to operate as
a link in the Imperial Chain. Its receiving station
will be at Banbury.

Eight steel masts, each 800 feet high, will support
the antennz at Bourne. The masts are designed
to take a horizontal pull of ten tons at the top
and a wind load of 60 lbs. per square foot. They
will form a square with the station in the centre.

Thermionic valve sets are to be installed, capable
of transmitting continueusly 90 words a minute
in direct communication with Poona, Johannesburg
and Perth (Australia).

At Banbury the new station is to be built on
similar lines to the one now in existence which
receives for Leafield.

If the above proposals are carried through,
Bourne will be the largest station in this country.

Special Arrangements for Aviators.

An Air Ministry notification to airmen states
that when meteorological and wireless facilities,
in addition to or different from those normally
available, are likely to be required, either : (a) For
a special individual flight ; or (b) for regular services
on new routes ; or (¢) through changes in the routine
services of aviation companies operating on recog-
nised air routes, particulars should be forwarded
(marked URGENT) to the Director of Civil Aviation
(Room 550), Air Ministry, Adastral House, Kings-

. way, W.C.2.

[n case (a) one week s notice should be given,
with full particulars of the route, the proposed date
and time of flight, and of the W/T or R/T equipment
of the aeroplane.

In case (b) the period required for making any
necessary arrangements before the commencement
of the contemplated service will vary according
to circumstances, but the necessary details should
be supplied as early as possible.

In case (c) at least 48 hours’ notice (Sundays
excluded) of proposed changes should be given.

Dutch Concert.

Authority has been given by the Dutch P.M.G.
for Concerts to be broadcasted from PCGG, The
Hague, on 1,300 metres when the new aerial is
erected toward the end of this month.

Until August 20th, by reason of the Daily Mail
assistance, transmission will take place from 8.40
to 9.40 B.S.T. nightly, in addition to the present
programme, and the power has been increased
to 1 k.W.

Suggested Association for Ireland.

We have received a letter from Mr. H. L. Fletcher,
Mona, Shankill, Co. Dublin, who states that having
obtained permission from the authorities he
is desirous of forming a Wireless Association for
Ireland. He would be glad to receive communi-
cations from likely members, and secretaries of
existing clubs.

Sainte Assise Opened.
Near the Forest of Fontainebleau, less than 30

miles from Paris, the largest station was opened
at St. Assise, Melun, on August 7th. Although
only one transmitting plant out of four is at present
in operation, the other three are expected to com-
mence work in a few weeks.

There are 17 masts, each 800 feet high, and when
the station is in full working condition it is hoped
to transmit 500 to 600 words a minute by sending
five or six messages simultaneously.

—

$

# 2 #

g

Miss E. Scarborough, of Messrs. Scarborough, -
Mitchell & Co., who won a prize for the very latest
in carnival costumes. She went to a ball as
“The Wireless World.”
c
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An Amateur Station at Guildford.

The telephony from 2 HX is familiar to amateurs
in the Guildford district. The power used for
transmission is only 4 watts and so the range is not
very wide. Power for the valve is taken from a
600-volt generator, hand-driven, located under the
bench, and the system of modulation is by grid
control. Receiving side consists of detector valve,
followed by two L.F. amplifiers. Tuning is accom-
plished by means of a set of lattice coils described
by Mr. Philip Coursey, in the Wireless World, in
December, 1920.

By kind permission of the Postmaster-General,
much experimental work has lreen carried out on
the low power. also a good deal of local demon-
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APOLOGY
« IMPORTANT PUBLIC WARNING "’

We regiet that in the advertisement columns of
our issue of the 12th August we inadvertently
published a statement under the above heading
which we now realise was a very injurious one to the
forthcoming Exhibition of the Radio and Wireless
Exhibition and Convention which is to be opened
at the Central Hall, Westminster, on September 2nd.

‘We desire to express our regret at the inaccuracy
of such advertisement and for any injury or
damage occasioned.

i

stration work. Signals have been reported as
good from stations as far as 35 miles away.

Most of the apparatus is home-made by Mr.
T. A. Love, and seems to be fairly efficient, besides
having provided many happy hours in the con-
struction.

Ramsgate’s First Concert.

The first wireless concert at Ramsgate was held
a few days ago at a féte in Ellington Park.

Mr. F. Harrison, of Rochester Cottage, High
Street, St. Lawrence, who is an enthusiastic
amateur, is making an effort to form a local society.

A Tuner for All Wavelengths,

In our issue dated July 29th, on page 543, a
paragraph commencing ¢ The A.T.I. Section,” at
the bottom of the right-hand column should precede
the paragraph above it commencing “ For the
purpose of tuning.”

2 HX, a1 Amateur Station

at Guildford.
Australian Wireless Service.

It is stated in the Commonwealth of Australia
Gazette that the control of wireless service in the
Commonwealth has been transferred from the
Postmaster-General to the Prime Minister ‘‘ with
such of the existing staff as the Prime Minister
may require for the economic and efficient working
of the service.” The Wireless Telegraph Act,
1905-1919, is now administered by the Prime
Minister as from June Ist, 1922.

Sale of Apparatus.

A Committee of the Council of the Electrical
Contractors’ Association is investigating the subject,
from the contractor’s point of view, of whose
business it is to sell and equip receiving stations,
So far the Association thinks that if complaints
and disappointments are to be avoided the business
should remain in technical hands.
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Correspondence

Freak Reception.

To the Editor of THE WIRELESS WORLD
ANDp Rapio Review.

Sir,—I note in the July 29th issue of your paper
a letter from Mr. Stevenson with reference to
harmonics from EAB. I have had the same effect
from EAA (Aranjuez) calling POZ. The wave-
length would be somewhere about 350.-400 m. I
could not be certain, as I took no notice of it at the
time. In this case I did not tune to the fundamental
wavelength at all, but the signals were quite clear
and readable, using 1 rectifier and a L.F. note
magnifier.

Curiously enough, these effects were received at
about the same time as with Mr. Stephenson—
about 2200 B.S.T. I do not know if the effect is
due to this particular period at night. I too have
noticed that the French coastal stations come
in very strongly about this time—recognisable by
the call beginning with “ F,” and have often had
GRL jammed out by them.

Is there any explanation for this
reception ?

* freak ”

COURTNEY DRUMMOMD.

2 PF Heard on Indoor Aerial,

To the Editor of THE WIRELESS WORLD
AND Rapio ReviEw.

Sik,—It may interest 2 PF to know that I
received his music and read his speech here in
Leicester, using three valves, and an indoor aerial ;
horizontal part nine feet long and lead to instru-
ments five feet long.

He was working to 2 FN on Sunday, July 30th,
at 1845 hrs. G.M.T. 2 FN comes through much
louder, of course, by reason of his position.

The aerial is about eighteen feet from ground
level, in the centre of the town, and close to the
electric traction routes.

T. 8. SKEET.

Leicester.

The Reinartz Transmitter.

To the Editor of 'THE WIRKLESS WORLD
AND Rapio Review.

Sir,—I am pleased to note the interest of The
Wireless World and Radio Review in the circuit
arrangements of Mr. John L. Reinartz which has
been presented through @Q87. As the author
of this article in June QST, which is reproduced
on pages 447 and 448 of your issue of July 8th,
however, may I point out an error in your Fig. 12
The choke coils as shown in QST were radio chokes,
but in your diagram you have shown them with iron
cores, which is incorrect. The one in the anode
supply is to prevent the radio frequency oscilla-
tions from by-passing through the source of power
and as nearly as possible should be resonant to the
oscillating frequency. The choke in the grid lead
is the customary very small inductance which
American amateurs use in power tubes for the
purpose of choking out parasitic oscillations at an
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ultra-radio frequency. Such a choke may well
consist of about 20 turns of wire on a 4-inch form.
Their use is desirable only when a multiplicity of
tubes is used in parallel.

K. B. WaARNER.

The Relay League.

American Radio

Calendar of Current Events

Sunday, August 20th
Transmission of Daily Mail Concert from
2.30to 5 p.m. and from 8 to 9 p.m. on 1,085 metres
by PCGG The Hague, Holland.
PApDINGTON WIRELESS AND SCIENTIFIC SOCIETY.
Field Day.
Tuesday, August 22nd
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT Writtle, near Chelmsford.
Thursday, August 24th
Transmission of Daily Mail Concert at 8 to 9 p.m.,
on 1,085 metres, by PCGG The Hague, Holland.
ILrorp aAND District RaDIO  SocIETY.
At St. Mary’s Hall, High Road, Ilford. Lecture
on “8Short Wave Reception, with Special
reference to Damped Waves,” by Mr. E. E. Hale.
Tuesday, August 29th
Transmission of Telephony at 8 p.m. on 400
metres by 2MT Writtle, near Chelmsford.
Wednesday, August 30th
SouTH SHIELDS Y.M.C.A. WIRELESS SOCIETY.
7.30 p.m.—Fowler Street. (General Meeting.
Thursday, August 31st
RADIO EXPERIMENTAL ASSOCIATION,
NorTiNnemaM AND DIsTRICT.
Meeting.
WesT LONDON WIRELESS AND
ASSOCIATION.
At Belmont Road Schools, Chiswick, W.
meeting after vacation.
CROYDON WIRELESS AND PHYSICAL SOCIETY.
Meeting.

EXPERIMENTAL

First

Eastbourne College Wireless Club.

- Eastbourne College Receiving Set.

The Club whose apparatus is shown above,
holds its meetings on Tuesday evenings. It has
fifteen members. Next term the Club hopes to
ohtain a transmitting licence.

Q2
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Societies.

Such reports should be submitted without covering letier in the exact form in which they

are to appear and as concise as possible, the Editor reserving the right to edit and curtasl the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies.

Asterisk denotes affiliation with the Wireless

Derby Wireless Club.*

Hon. Secretary’s address, “ The Limes,”” Chellas-
ton, Derby.

In a series of eight lectures, extending over the
last twelve months, Mr. E. Fowler Clark, B.Sc.,
B.A.,, AM.LE.E., has described the results as
progressively obtained, of a very thorough mathe-
matical and experimental investigation of the
behaviour of an ordinary hard three-electrode
thermionic valve as applied to radio reception.

As a preliminary, the first lecture consisted of a
description of up-to-date ideas of charges, direct
and alternating currents, unilateral conductivity,
potential, electric and magnetic strains, energy
transformations, ether waves, and electronic emis-
gions from hot bodies, in terms of the electronic
nature of electricity and of the atomic constitution
of matter.

The second lecture dealt with inductance and
capacity, the various arrangements of tuned aerial
receiving circuits, types of transmitted waves and
received oscillations and impulses and the utilisation
of the maximum induced alternating potential to
actuate detecting devices, also with the advantages
of the closed secondary oscillatory circuit.

Mr. Clark then proceeded to describe, with the
aid of a series of very carefully taken experimental
curves, the various characteristics of the two and
three-electrode hard valves and the methods by
which, utilising suitable features of these character-
istics, the rectification effect necessary to convert
intermittent radio oscillation traing into audio-
frequency telephonic impulses could be obtained,
coupled in the second instance with amplification.
Bend and grid leak condenser rectification were
considered in detail and particularly the effects of
experimentally varying the applied anode and grid
potentials.

Following this, and as a preliminary to the
consideration of the valve receiving circuit with
loaded anode circuit to which it is analogous, an
alternating current circuit consisting of inductance
and capacity in parallel, supplied from an alternator
through a resistance, was considered. The changes
occurring in the magnitudes and phases of the total
and branch currents as first the inductance and
then the capacity in the circuit is increased, under
the action of the alternator P.D. or that impressed
on the grid, as the case may be, were illustrated by
means of a vector circle diagram, attention being
drawn to the cases of tuning and over-tuning of the
varied (anode) circuit.

Reception of spark transmissions on a tuned
anode circuit with crystal rectification and no
reaction, on the above principle, was then referred
to, after which Mr. Clark diverted to describe,
with the aid of distributed diagrams, his circuit
arrangements, by which nearly the whole of the

An
Society of London.

experimental portion of his investigations could be
carried out by switching only.

The principles of electro-magnetic and etectro-
static reaction, by which the anode circuit current
and voltage respectively are utilised via suitable
inductive or capacity coupling to inject into the
grid oscillatory circuit assisting components of
voltage and current, were then indicated, and,
on a straight line valve characteristic and zero
grid current basis, the phenomena associated with
changes of the variable quantities, including those
relating to the limits of oscillation, which had been
arrived at mathematically and confirmed experi-
mentally, were pointed out.

Finally, Mr. Clark described, with the necessary
explanations, the results of experimental work on
the production of the oscillation with various
values of grid and anode potential, also of grid
leak potential in the case of the grid leak, indicating
the conditions in which the phenomenon known as
“overlap ”’ would occur.

Mr. Clark consented to give further lectures,
describing from time to time his further experiments
as they progress.

Hounslow and District Wireless Society.*

Hon. Secretary, Mr. A. J. Rolfe, 20, Standard
Road, Hounslow.

On Saturday, July 22nd, a demonstration was
given at the Isleworth Hospital Féte, all members
assisting in erecting the apparatus and aerial.
Special permission was obtained from the P.M.G.
enabling Lieut. Walker (2 OM) of Brentford, to
transmit music. This he did in his usual style.
Everything went off well and a good sum was
handed to the Hospital Fund.

On Thursday, July 27th, a public demonstration
was arranged at the Council House. This being
the first night of the Daily Mail broadcasting from
Holland, nearly 700 people were present and recep-
tion was very good indeed, except for the usual
interference. Afterwards, Lieut. Walker gave a
very stirring address to the audience, pointing out
the Society’s work in the digtrict, and stating further
that after the success that evening in receiving
the Hague concert, support was desired more than
ever. He also promised to transmit when he got
home. This he did at 9 p.m. His music was
extremely loud and was heard in the street on the
Society’s Brown H.l1 loud speaker. Councillor
W. J. Heath, J.P., chairman for the evening,
received & message transmitted for his special
benefit by Lieut. Walker, and enjoyed the experience
as much as the audience. At 9.30 p.m. the Society’s
first public demonstration closed down.

On Saturday, July 29th, another demonstration
was given at the Hounslow Hospital Fite. Lieut.
Walker again obliged, and at 9.10 p.m. Marconi
House (2 LO) was picked up, where a local singer

’,
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was performing. This demonstration went off
without any trouble and a further good sum was
handed to the Hospital.

The members are well pleased with a brisk
week’'s work. If any gentleman would care to join
the Society, he should write to the Secretary.

Stoke-on Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. F. T. Jones, 360, Cobridge
Road, Hanley.

At a meeting of the Stoke-on-Trent Wireless and
Experimental Society, held on Thursday, August
3rd, it was decided to admit the members of the
Y.M.C.A,, in whose building the Society have made
their headquarters,atareduced annual subseription.

A Committee meeting has been called, to hurry
forward as rapidly as possible the erection of the
aerial and the fitting up of the new club-room
to suit the Society’s needs. It is hoped to have
everything ready by the end of the month, and to
have a formal and probably public opening.

The Gloucester Wireless and Scientific Society*

Hon. Secretary, Mr. G. T. Peck, 45, Denmark
Road, Gloucester.

At a meeting held at headquarters on July 3rd,
Mr. B. T. Gowing demonstrated with a two-valve
set of original design. The resistance-capacity
circuit used—the outcome of much experimental
work—worked well over all wavelengths, even as
low as 300 metres, and Mr. Gowing seems to have
overcome the usual drawback of the resistance-
capacity cireuit, 4.e., inability to work below 1,000
metres. During the course of the evening some very
good signals were obtained on the club’s aerial.

At a meeting of the Society on July 3lst, Mr.
C. Minchin gave a second lecture on ‘‘ Dynamos.”
This proved to be very interesting, the lecturer
producing several formers and coil-winding machines
used in the manufacture of dynamos.

Although during the summer months the Society’s
activities have been somewhat curtailed, it is hoped
that anyone interested in amateur wireless will
communicate with the Hon. Secretary, who will
be pleased to answer all enquiries at the above
ardress.

Ilford and District Radio Society.* 3

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Road, E.7.

At the request of several of the members, Mr.
E. E. Hale had prepared a lecture on “ Don’ts.”
This he delivered on Thursday, July 13th, with his
customary vigour and in a systematic manner,
commencing with the aerial and working through
the set to the telephones, emphasising the things
that an amateur should not do under any circum-
stances, and criticising the experiments that, while
permissible, are from a beginner's point of view
best left alone. The discourse proved most in-
formative without being redundant in any way,
and was greatly appreciated.

Mr. A. J. Thompson lectured on Thursday,
July 27th, and demonstrated ‘ Aerials, Earths
and Wiring.” The lecturer condensed his informa-
tion exceedingly well, and his explanations of the
different types of aerials in use with their respective
merits and demerits were of high value.

By the courtesy of the Electrical Engineer to
the L.C.C. Tramways, who had kindly provided
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the Society with the necessary permit, a party of
members were enabled to pay a visit to the Council’s
generating station at Greenwich on Saturday,
July 29th. A guide took the party round, and the
visit proved an afternoon’s thorough enjoyment.
The active membership of the Society is steadily
increasing, and now stands at 52, nearly all of whom
have receiving permits, while there are eleven
transmitting licences including the two possessed
by the Society itself.

The Society’s latest step on the road of progress
is the completion of affiliation to the Wireless
Society of London.

Wireless and Experimental Association,*

Secretary, Mr. Geo. Sutton, AM.ILE.E., 18,
Melford Road, S.E.22.

The meeting on Wednesday, July 26th, was very
well attended, and general queries were very fully
dealt with for the edification of the newer members.
The Chairman started a very interesting discussion
on multiple aerials, and aerials used multiply.
That involved finding out what would happen
were several aerials in close proximity used at the
same time on the same wavelength, and how
interference could be prevented by having their
ends connected together, thus forming parallel
oscillatory circuits which, if oscillating, would do
so at a common frequency. Mr. Voigt followed up
by describing what would happen in almost every
possible arrangement of three stations working
near each other on the same, separate and connected
aerials. Most of the points, although not practic-
able for the amateur, were of exceptional interest.

On Wednesday, August 2nd, the application and
advantages of two-slide inductances over single slide
inductances was explained. The Chairman then des-
cribed practically every practicable form of detector,
giving useful information for the handling and use
of the multitudinous combinations of crystals and
pointing out as far as possible how each may be
identified. A competition was announced for the
best wireless gadget. No limits were placed, except
that it had better be some little valuable article.

Communications and enquiries to the Assistant
Secretary (Mr. W. J. Joughin), 21, Troughton
Road, Charlton, S.E.7.

Lion Radio Club, Shoreditch.

Hon. Secretary (pro tem.), Mr. A. V. Turner,
35, Aske Street, Pitfield Street, N.1.

The above club is in the course of formation and
the Secretary would be glad to hear from amateurs
in the district who are likely to become members.
He would also welcome catalogues and literature
which might be of interest to the members. In-
tending members should write or call at the above
address.

Otley and District Wireless Society.

Hon. Secretary, Mr. Y. C. Weston, 24, Guycroft,
Otley, Yorks.

On August 3rd, at 7.30 p.m., the second meeting
was held at the Café, Queen’s Hall,  Otley.

After the minutes of the last meeting had been
read and passed, two lectures were given. Mr. N.
Weston lectured on ‘* Electrostatics,” and Mr. Dey
lectured on the subject of ‘‘ Signalling.”

Several new members were enrolled. A further
meeting was held on August 17th.
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The North Essex Wireless Society.

Hon. Secretary, Mr. F. T. Smith, Headquarters,
15, Rayne Road, Braintree.

A field day was arranged for August Bank
Holiday for members, at Mr. Lagden’s station,
Gt. Leighs. The object of the experiments was
to prove to those possessing reaction circuits
exactly what an amount of local interference
their misuse caused.

Using the above gentleman’s station as a base,
& temporary station was erected about 300 yards
away. The result was that those present were
able to learn how to reduce their re-radiation to a
ninimum. As a foreible proof to those who might
have been careless about tight-coupling, a micro-
phone was placed in the anode circuit of one
receiver and both music and speech were received
clearly and loud in the other receiver. Single valve
sets were used in both cases, and it is thought that
by mutual agreement, arrived at through these
experiinents, there will be much less local inter-
ference in the district. At the conclusion Mr-
Lagden kindly entertained the members of the
Society to tea and was accorded a hearty vote of
thanks for his kindness. Before leaving, music
was transmitted by 2 ZV, and this concluded a
highly successful and satisfactory day.

Southampton and District Wireless Society.

Hon. Secretary, Mr. T. Cutler, 24, Floating
Bridge Road, Southampton.

A meeting of the above Society was held on
July 26th at the Assembly Rooms and a pleasant
evening was spent.

The members of the Society did exceedingly
well with their amateur constructed sets in receiving
the broadcasted concerts from the Hague on July
27th. 'The best attempt to hand is that of Mr. Lush,
of Fitzhugh, Southampton. Using a four-valve
L.F. constructed set he was able to hear the whole
of the concert all over the large room without the
aid of a loud speaker. Mr. Lush states the music
was louder than FL, which goes to show the
excellent results obtained. Congratulations from
all the members of the Society are offered to Mr.
Lush.

A further meeting, held on Wednesday, August
2nd inst., resulted in one of the largest attended
meetings of its members yet recorded. As members
are steadily increasing, great things are being looked
forward to during the winter. It has not yet been
definitely decided to engage the present club-room
for a further period of six months as it is hoped
to obtain another room. Therefore, the improve-
ment of the club aerial is at present at a standstill.

The following were elected as members on
July 27th and August 2nd :—Col. Neade, Messrs.
Bovey, Southard, Smith, Hirst, Dickenson.

All amateurs in Southampton and district can
be supplied with particulars of the Society on
application to the Secretary.

The Hornsey and District Wireless and Model
Engineering Society.

Hon. Secretary, Mr. H. Davy, 134, Inderwick
Road, Hornsey, N.8, )

On Tuesday, August lst, 1922, a successful
meeting was held at 29, Felix Avenue, Weston Park,
Crouch End.

A two-valve resistance-capacity set was tried out
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and the reception of C.W. and spark signals was
loud and clear.

Also a one-valve set was demonstrated and music
and telephony from several amateur stations were
listened to with interest, including 2 MT, who
are to be congratulated on their splendid trans-
mission. \

Several new members were enrolled and others
are heartily welcome. All particulars from the
Hon. Secretary.

Clapham Park Wireless Society

(Embracing Streatham Hill, Balham, and

Tooting Districts).

Hon. Secretary, Mr. J. C. Elvy, 3, Fontenoy
Road, Bedford Hill, S.W.12. A

A very successful inaugural meeting was held
under the chairmanship of Mr. J. C. Elvy,
AM.LE.E., etc., Consulting Electrical Engineer,
at the Studios, 67, Balham High Road, which were
graciously lent for that purpose by Mr. M. P. Prout,
Cantab., at 8 p.m. on August lst, 1022,

After a brief conversazione, the fifteen present,
namely, Messrs. J. Gray, C. A. Griffiths, W. W,
Millar, M. P. Prout, J. C. Elvy, A. E. Redburn,
W. Brierley, R. H. J. McCue, H. R. Knott, H. E.
Austin, A. L. Beedle, R. McCue, ¥. H. Austin,
V. L. Natusch, R. O. Rippon, sat down to business.
Mr. J. C. Elvy was elected Hon. Secretary. Mr.
M. P. Prout was elected Hon. Treasurer. Elected
to serve on Committee :—Messrs. J. Gray, W.
Brierley, A. L. Beedle, R. H. J. McCue.

In furtherance of an endeavour to secure a
representative of each sub-district to facilitate
future organisation, further nominees may be
selected for Streatham Hill and Battersea portions
of area concerned.

The next item dealt with was a suitable title
for the club. The proposed word * Scientific »’
was omitted as it was agreed that the abbreviated
title would not preclude dealings with other
subjects should members so desire on occasion.
The decision therefore is as above.

It was decided to hold meetings every Wednesday
at 7.30 p.m. in winter, and alternate Wednesdays
in summer at 7.30 p.m., i.e., fortnightly up to
September 30th next, the next meeting being fixed
for August 9th.

The question of subscriptions arose, Mr. M. P.
Prout generously offering to extend the loan of
the premises till further notice, and after discussing
varying rates for juniors and seniors, it was
provisionally decided that the subscription be 7s. 6d.
annually, payable in advance, as from August 1st
of each year, and within one month. Entrants
in last six months of the year to pay 4s. sub-
scription, to carry them up to following July 31st.
All entrants after the first fifty enrolled to pay
2s. 6d. entrance fee in addition.

After a hearty vote of thanks had been accorded
to Mr. M. P. Prout for material assistance rendered
by allowing use of his studios as provisional
headquarters ; also to Mr. J. Gray for offering to
institute buzzer practice as an appetiser at 7.30 p.m.
each meeting ; and to the Chairman for so ably
conducting the Society through its initial stages,
to which suitable references were made, the meeting
was brought to a close at 9.30 p.m.

The question of aerial and other equipment for
the Studios, has already been touched upon.
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Aberdare and District Wireless Society.

Hon. Secretary (pro tem.), Mr. J. Owen Lewis,
Alltyblacca, Danyderi Street, Godreaman, Aberdare.

A meeting of wireless enthusiasts of the Aberdare
Valley was held at the Cwmaman Public Hall on
Thursday, July 27th. when it was unanimously
decided to form a Society under the above name.

Mr. A. E. Hay ((2 KG), of ** Glendale,” College
Street, Aberdare, was elected to the chair, aud
under his able guidance, a very profitable evening
was spent. A membership of nineteen was regis-
tered, but in view of the fact that about 18 to 20
prospective members were unable to attend,
it was decided to hold an official inaugural meeting
at a later date.

In the meantime Mr. Hay, Mr. J. Owen Lewis,
Mr. Parry and Mr. Duffy were appointed to act as
Chairman. Hon. Secretary, and a committee of
two, pro tem., until the first official meeting, which
is to be held in Aberdare on Thursday evening,
August 10th, at 7 o’clock.

The Society is extremely fortunate in having
secured the active interest of Mr. Hay, who, as
the founder of the South Wales Wireless Society,
is well known as the pioneer of amateur wireless
work in Wales, and who has achieved some records
in amateur transmission.

The Society has been offered the use of an
excellent lecture hall in the main thoroughfare
of Aberdare, and it is anticipated that the meeting
which will be held there on August 10th will
be very successful, as at the beginning of August
upwards of fifty applications for membership are
to hand, and all local electrical workers are keenly
interested in the new society.

A vote of thanks was tendered to Mr. Ray of
the Cwmaman Public Hall for his kindness in having
placed a room free of charge at the disposal of
the meeting.

Candidates tor membership can
particulars from the Hon. Secretary.

obtain wll

Walthamstow Amateur Radio Club.

Hon. Secretary, Mr. R. Cook, 49, Ulverstone
Road, Walthamstow, E.17.

A most successful wireless demonstration was
given on July 25th at the Club headquarters,
Y.M.C.A., Church Hill, Walthamstow.

Over 400 were present and greatly enjoyed
the short lectures given by Mr. Oswald Carpenter
(Research Dept.), of the Marconi’s Scientific
Instrument Company, Ltd., and also the music
which was received from various sources. Mr.
Carpenter informed the audience that this was the
first demonstration of the ‘‘ Magnavox ™ loud
speaker and the ‘‘Magnavox ™ power amplifier
before an English wireless society.

Several times during the various items of music
Mr. Carpenter had to shut down owing to the
jamming from various inexperienced amateurs
in the neighbourhood.

2 MT, who gave us a special call, came through
very loudly and distinctly, and could be heard
with ease all over the large hall.

Mr. Carpenter also brought with him some very
interesting lantern slides, showing some of the
earlier stations and also the modern ones, including
one of Senatore Marconi endeavouring to fly a kite
in Newfoundland when the first transatlantic
wireless message was sent.
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A hearty vote of thanks was passed by the meeting
to Mr. Carpenter for his kindness in giving such
an interesting demonstration.

Over thirty new members were enrolled, bringing
the total up to 70, and the Club is now looking
for a larger room.

Meeting every Wednesday night 7.30 to 10 p.m.
at above address.

Guildford and District Wireless Society.

Hon. Secretary, Mr. Rowland T. Bailey, 46,
High Street, Guildford.

On Saturday. July 29th the members of the
above Society gave some demonstrations in aid
of Chiddingfold Hospital Saturday Fund. On
the whole the day proved successful. Mr. F. A.
Love, of Guildford (2 HX) very kindly gave three
transmissions of music in the afternoon, and
at 7 p.m. gave out cricket results, etc., from the
evening newspaper. A call from Marconi House
(2 1.O), and the reception of their three concerts
at 5, 6 and 9 p.m. also added to the success and
popularity of the demonstrations. A four-valve
set, the property of Mr. R. C. Patrick, a member
of the Society, was used, and in spite of being
transported ten miles, performed the duties ex-
pected of it most admirably. It is hoped the efforts
proved beneficial to the Hospital Fund.

The Society is still anxious to swell its member-
ship, and therefore the number of sets ; a good piece
of advicewould be for everyone starting on the fields
of wireless to become a member of the mnearest
Society, where they will find first-class advice
given willingly. Any amateur in the neighbourhood
18 heartily invited to come to the Society’s room
at 46, High Street, Guildford., on any Monday
evening at 7 p.m.

‘The Fulham and Putney Radio Society.

Hon. Secretary, Mr. J. Wright Dewhurst, 52,
North End Road, West Kensington, London, W.14.

The monthly meeting of the above Society was
held at their temporary headquarters, 232, Putney
Bridge Road, on Thursday, August 3rd. There
was a fair attendance and several new members
were enrolled. Amongst other business it was
proposed that as soon as the question of suitable
accommodation was settled, that the Society become
affiliated to the Wireless Society of London. A
very interesting discussion on wireless topics took
place amongst the members and several gave their
experiences with wireless during the late war.

At the next meeting it was arranged to have &
three-valve set (lent by Mr. Houstoun) working
to receive some amateur transmissions.

Sutton and District Wireless Society, Surrey.

Hon. Secretary, Mr. E. A. Pywell, * Stanley
Lodge,” Rosebery Road, Cheam, Surrey.

The Seeretary begs to announce that, owing to
a considerable increase in the number of members,
a larger room has been engaged for the meetings.

This necessitates a change of meeting night from
Thursday to Wednesday, commencing on 9th
August (8-10 p.m.).

This new room is in the same building, namely,
the Adult School, Benhill Avenue, and, with the
increased facilities, a special effort will be made
to help the beginners.

Will all in the district interested in wireless, both
beginners and experts, attach themselves to the
Society and thus ensure its continued success.
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Questions and Answers

' . NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice
and information on matters pertaining lo both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :—(1) Each quesiion should be numbered and written on a separate sheet
on one side of the paper, and addressed ** Questions and Answers,” Editor, THE WIRELESS WORLD AND RaADIO
Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recens numbers io see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the ** Questions and Answers’ coupon
to be found in the advertisement columne of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this showld be in block capitals.  Queries will be answered under the initials
and town of the correspondent, or, if go desired, under a *“ nom de plume.” (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themaelves that they would not be infringing patents. (6) Where a reply
through the post is required every question sent in must be accompanied by a postal order Jor the amount of

ls., or 3s. 6d. for a mazximum of four questions.
one time.

‘*H.E.P.”” (North Greenwich).—We gather
from your remarks that you have added a L.F.
to your crystal set. The further improvement you
request could be obtained by adding a H.F. valve,
one of various suitable circuits being as shown in

Fig. 1.  The circuit should then give the results
required.
-
]
i
|
i
-
—IIIIII——WXAM/
Fig. 1.
‘“‘F.W.S.”” (Nottingham) wishes to know

(1) How to convert a Mk. I11 long wave tuner to
giwe reaction effects. (2) Whether in attaching his
Mk. 111 tuner for use as a component of the Armstrong
super-regenerative circust, he should make connection
between the oscillator valve, grid coil, and the A.T.I.
by means of a variable coupled inductance, or by
connection to the top of the coil. (3) Should the
oscillator valve grid coil tune to the same wavelength
as the A.T.1. of the tuner. :

(1) Isolate the closed circuit, which can be done
by placing the change-over switch in the stand-by
position. The telephone terminals should be short
circuited, and leads taken from the opposite sides
of the crystal detector, which should be put out

(7) Four questions is the maximuwm which may be sent tn at

of action to the grid and L.T. minus of the valve.
The closed circuit should then be connected to the
plate, and one of the telephone leads. A condenser
having a value of about 0-002 mfds. should be con-
nected across the telephones. A suitable con-
denser will be found inside the set already connected
to the short circuited telephone terminals. The
other telephone lead is then taken to H.T. plus,
H.T. minus being taken to the filament battery.
This tuner is usually provided with two contacts,
which are closed when the change-over switch is
placed in the tuned position. As you will be making
use of the closed circuit whilst the switch is over on
the other side, you will need to short circuit these
two contacts. This tuner is quite good for giving
reaction effects when so corrected. (2) The
position of the tap should be variable, and it is
better to use an additional coil wound in the same
direction as the secondary inductance, one end of
which is connected to the L.T. battery and the other
taken across to the grid of the oscillator valve.
The oscillator must be arranged to give wavelengths
of the order of 30,000 metres—that is, just above
audible frequency. (3) It is regretted that we are
unable to advise you further in the manipulation of
this circuit, as very little data concerning the
dimensions of the coils is at present available.

‘“P.H.”” (Coventry) is constructing a three
valve receiver built up on the unit system, and wishes
to know whether his panel wiring, as shown in his
diagram, is correct. (2) The values for the grid leak,
grid condenser, and telephone condenser. (3) Whether
the® set could be used in conjunction with the tuner
described in the issue of July 15th, and (4)
Whether we consider it advisable for him to abandon
the unit system he has devised and adopt that described
in recent issues. ‘

(1) Your circuit diagram is quite in order, but it
is difficult to trace out precisely your practical
wiring diagram. However, it appears to possess
no special merits over the designs put forward in
the articles to which you refer, and we strongly
recommend you to follow these articles as a guide
for the construction of a long range multivalve
receiving station. The advice given is in every
way reliable and complete, and should youexperience
any difficulty in making up the apparatus, we shall
be pleased to assist you.
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STERLING No. 1
CRYSTAL W/T
RECEIVING SET

Specially designed for use in connection
with the Wireless Te]ephony Broad-
casting Scheme, and s suitable
for a range of about 25 miles.

\ PRICE £7-12-6

. STERLING TELEPHONE

,/j& ELECTRIC C0., LTD.

99" 210-212, Tottenham Court Road,
LONDON 3 3 3 w.1
Telephone No. : 4744 Museum (7 lines)
Telegrams : “ Cucumis, Wesdo, London.”
Works : DAGENHAM, ESSEX.
BRANCHES :
NEW CASTLE-ON-TYNE : 9, Clavering Place.

IMMEDIATE DELIVERY CARDIFF : 8, Park Place.

SELF CONTAINED OR UNIT SYSTEMS
Marconiphones, Marconl Scientific Units,
Waveora System, Etc.

-------------------------------------

-------

At our Showrooms
168 Regent Street,
Ww.i
we givedemonstrations
o purchasers.

Crystal Set complete
with FPhone, Aerial
and Insulators

£3 2 6.

Tuners, Coils, Rectifiers, Amplifiers, Valves, Loud Speakers, Microphone
Amplifiers, H-T. and L.T. Batteries, and all Wireless Accessories.

Special quotations for Cechnical Colleges, Schools and &ducational Institutions.

e The Radio Waveora Co. — Idwrans:

Gerrard 3039. Wychwood,

Western 847. 168 Regent Street, London, W.1  Phone, London,
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MESSRS. S. G. BROWN, LTD., HEREBY GIVE NOTICE that the
only, Telephones of their make acquired from the Disposal Board which
have been RECONDITIONED by them and are GUARANTEED are
those advertised by Messrs. L. McMichael, Ltd.

The “ Brown” Telephones advertised as “ New and Unused” at
prices below their list quotations are of an obsolete Type which is not
fitted with the all-aluminium dizphragm. They were supplied to the
British Government during the war. They have not been re-conditioned
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Please note that all «“ BROWN " Telephones are numbered and bear an
index letter to indicate the year of manufacture. The numbers of the
““ A" Type Telephones began a year ago at E.27,000, so that all =« A " Type
Telephones bearing higher numbers than this have been manufactured
during the last year. Hence, buyers of ¢« BROWN" «A” Type Telephones are
afforded hereby an indication of the date of an instrument's manufacture.

S. G. BROWN, LTD.

Works: VICTORIA ROAD, NORTH ACTON, LONDON, W.3.
London Showrooms : 19, MORTIMER STREET, LONDON, W.1,

S 0 00 0

Telephore : Museum 4950,
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SEA, LAND
and AIR

THE AUSTRALIAN
MONTHLY JOURNAL
of Awviation, Radio-Tele-
graphy & Radio-Telephony

------------------ eecsse
.

H (P;’" ; : Annual 3
H 1/9 H 13 Subscription 3
i Post Free H 21|- :

® 13 M ®
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THE WIRELESS PRESS LIMITED
12/13, Henrietta St., London, W.C.2

INFORMATION THAT IS
VALUABLE TO YOU

1s to be found in every issue

“CONQUEST”

(The Monthly Magazine of Popular Science)

The wonderful contents of the

AUGUST ISSULL

include articles on

HOW TOERECT YOUR WIRELESS AERIAL
Wireless Notes—The Way of an Eagle—
How Bells are Made—Some Difficulties in
the Theory of Relativity—The Cannibal _
Ladybird—A Scientist’s Diary—Strange
Locomotives—Useful Hints for the Home
—Home Experiments in Science—Is
There Vegetation on the Moon—Wanted:
A Popular Science Theatre—Questions
and Answers—Ancient Hawaiian Rock i
Pictures, ete. '
ABUNDANTLY ILLUSTRATED.

PRICE : l -

Obtainable at all Bookstalls and Newsagents, or Post Free 1/8
from The Publishers, CONQUEST, 12-13, Henrietta 8t., W.C.2

A big Shullingsworth! Getyour copy to-day.




AvausT 19 1922

‘“ SPARKS *’ (Bingley) describes his three-
valve set and asks for a wiring diagram for same,
so that one or both of the H.F. valves may be cut out.

!

—

—!
A
Hllll‘m/v\'

Fig. 2.

Without knowing the nature of your switches we
cannot give thé exact information required, but
your circuits might be arranged approximately as
in the diagram (Ifig. 2).

““N.L.”’ (Co. Down) submits two circurt dia-
grams, one comprising six valves with resistance
capacity coupling, followed by two note magnifiers,
and the other a four-valve set with H.F. transformer
coupling, all inductances being tuned by means of
condensers, and asks which circuit is the better for
the purpose of receiving telephony. (2) What type
of H.F. transformer we should recommend. (3)
Whether the values of condensers and resistances
are suitable for use with *“ V24" or ““ R walves,
and what values should be used with < Ora ’ valves.

(1) Both circuits will give you very satisfactory
results, and the relative merits can only be con-
sidered with regard to ease of manipulation. In
your No. 1 circuit it is not an advantage to tune
both primary and secondary of H.F. transformers,
as it makes manipulation very complicated, and the
connecting condenser across the secondary of a
H.F. transformer drops the potential which is
applied to the grid of the next valve. 1ln construct-
ing an outfit to your No. 2 circuit, you should take
great cars to ensure that the values of condensers
and resistances are precisely correct. (2) H.F.
transformers of the Sullivan type can be relied upon
as quite suitable for use in your No. 1 circuit. (3)
The values of condensers and inductances are all
quite correct for use with *“ V24 and *“ R ™ valves,
these valves having been specially designed for use
in the circuits in which you propose to connect
them. It is very important that all valves shall be
of identical properties.

‘¢ M.H.C.”’ (Wendover) submits a plan showing
the layout of his apparatus, comprising three in-
ductances and single valve panel, and asks (1) Why
he is unable to receive signals though the panel itself
is O.K., having been tested on another set. (2) If
the wire as shown by him tis correct. (3) Whether
another variable condenser would be helpful, and if
so, where it should be connected. (4) What should
be the capacity of such a condenser.
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(1) (2), (8) and (4) It is difficult to suggest the
cause of the apparatus not functioning correctly,
as the diagram you give is quite correct. The
addition of a variable condenser having a maximum
value from 0-0005 to 0-0015 mfds. and connected in
geries or parallel with the aerial circuit would be
found helpful, as it is quite probable that the range
of the tuning coil and the aerial circuit as it stands
does not come within that of the closed circuit coil.
A condenser having a maximum value of 0-0005
mfds., may with advantage be connected across the
reaction coil. As you do not define the actual
results given by the set as it stands, we can hardly
locate the fault. The variety of valve you use may
be the cause of the trouble, as it may be of the
slightly soft variety, and require a potentiometer to
control the potential of the grid. We think if you
make the addition of the condenser suggested, you
should have no difficulty in bringing in signals,
presuming no internal fault exists on the valve
panel, which being of reliable make. we do not look
to as a source of trouble.

‘““ G.A.H.”’ (Farnborough) has a number of
accumulators which he wishes to lay uside, and
enquires what condition they should be in in order
that mo deterioration may result.

The cells, whether charged or uncharged, should
be comnpletely emptied of acid and filled with dis-
tilled water, and allowed to stand for several days.
This should then be tipped away and theaccumulator
left standing wrong way up, in order that all moisture
may drain from the plates. When the interior has
become dry, the stoppers should be replaced to
prevent dust entering the interior.

‘“C.H.B.’’ (Fleetwood) asks (1) For alternative
diagram to Fig. 5, page 15, April lst issue, sub-
stituting connections for single slide A.T.I. with
reaction. (2) If A.T.I., wound on a tube 8} x 4"
with No. 30 8.8.C., is suitable. (3) Approximate
wavelength of same.

(1) See diagram (Fig. 3), but an alteration of
this nature will quite spoil the set. The remainder
of the set as in the diagram referred to. (2) We

\

b (1

l.IIIIH 1

<

should prefer a coil of larger diameter wound with

Fig. 3.

thicker wire.
P.M.G. aerial.

(3) Up to 4,000 metres with a normal
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‘* UNCLE TOM *’ (Bournemouth) asks (1)
For a diagram of a two-valve transmitter for C.W.
and telephony. (2) Data for wiring transmitter.
(3) If more valves can be added without dismantling
set. (4) Values of condensers and resistances.

(1) See diagram (Fig. 4). (2) It depends
largely on the aerial. Try about 40 turns on a
former 3’ diameter for the A.T.I., and 80 turns
on a 2 diameter former for the reaction. (3) Not

!
at

Fig. 4.

usefully, except in parallel with the oscillating
valve. (4) For grid condenser 0-001 mfds., with
250,000 ohms. Feed condenser try 0-0005 mid.
‘“P.H.”’” (Coventry) asks (1) Wiring data for
a detecting, H.F. and L.F. set of panels, using the
same H.F. and L.F. batteries. (2) Would single
layer coils for short wavelengths and duolateral
coils for long wavelengths give a range of from
250/30,000 metres. (3) Should reactance be used,
and if so how wired. (4) What valves should be
used for the different stages of the multi-valve circuit.
(1) Many different methods are possible, one
of which we give in diagram Fig. 5. (2) Yes.
(3) Reactance can be used and will give greater
selectivity.  For method of wiring, see the diagram.
(4) “R” valves may be used throughout, or
“V 24” valves for amplifiers and “QX” for rectifier.
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Fig. 6.

‘*R.J.” (Christiania) sends a diagram of a
circuit for transmitter, and asks (1) If circuit is
correct. (2) How can he add another valve to his
single valve receiver.

(1) The circuit will do, except that for transmis-
sion by arc, D.C. must be used with electrodes
of copper and carbon. Consult a good text-book,
as there are many technical points to be considered
before successful radiation can be obtained. (2)
See diagram (Fig. 6).

' JH.W.”” (Newbury) asks (1) For connections
Jor a resistance coupled to L.F. amplifier. (2) How
to add a panel as H.F. resistance amplifier to a
single panel shown.

0 £
R
[
OLD PANEL I:
O~ -
HT LT |,
o+ -

2 P 1
9
Fig. 7.

“2'(1) The connections for a L.F. amplifier are
exactly the same as for a H.F. amplifier of this type,
but larger values of coupling condenser, say
0-0005 mfd., and smaller values of grid leak, say
} megohm, are suitable. (2) See diagram(Fig. 7).

] ———
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Fag. 5.
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with tmmediate delivery from stock

MULLARD TELEPHONE
HEAD SETS

specially made for the recep-
tion of wireless broadcasting,
are thoroughly well-made and
tit securely and comfortably
to the head.

British Manufacture.
The two high resistance car
pieces (4,000 ohms total) are
tlexibly attached to the fully
adjustable, double head bands.
The set is nicely finished in
nickel plate and supplied
complete with standard flexi-
ble cords.
A large stock 1s available at
once but is being rapidly
booked up. Send the coupon
to secure immediate delivery
to-day.
These telephones are made by
the mnakers of the [famous
ORA valverand Mullard valve

aceessories.

Contrecrors to HM Admiralty,
War Office Rayal Air Force & PostOffice,

Telephone: Codes: | Telegrams;
Hammaersmith312 ABC(5Ed) Radiovalve Hammer Lond?

HHIHRIRR
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THE “BROWN” LOUD SPEAKERS
WITH NEW IMPROVED CURVED HORNS,

The requisites of a Loud Speaker are pure tone, clear articulation, and good
volume of sound. The “ BROWN™ Loud Speaker possesses these qualities,
and they are enhanced by the new
improved curved horn.

THE AMATEUR does not always
need the full sized Loud Speaker (H.1)
as used in Lecture Halls, and a small
type {(H.2) has been designed to meet
his more modest home requirements.
THE NEW HORN used with
both H.1 and H.2, is constructed on
the logarithmic law of increasing
openings and is acoustically perfect.

H. 2 (Smaii) Height 12* PRICES .
1 (Large) Low Resistance, 120 ohms ... .. £86 5 0
H 2 (Small) ,, ' .. &8 0 O
The *“ BROWN *’ Standard Pattern (wnth upnght funnel)
Low Resistance, 120 ohms ... £ 10 0

(High Resistances for all patterns 2/6 to 5/ extra)
Catalogues post free on application.

MANU;Z(%?U‘.KERS 9 S G BROWN LTD., 1 (Laree) neieht
SHOWROOMS.: 19 MORTIMER STREET LONDON W Telephbone: Museum 4950°

Works : Victoria Road, North Acton, London, W.3 Sole -Agznrfor the Argentine :
Telegrams: “ Sidbrownix, London ”  Telephone: Chiswick 1469. Horacio D. Guerrero, Las Heras 2480, Buenos Aires

Brown's Wireless Apparatus can be purchased from all Wireless Suppliers.
EARLY DELIVERY of Telephones and Loud Speakers can now be given.

WIRELESS CONSTRUCTION

PARTS TO BUILD YOUR OWN SETS

Our Famous ‘* Atlantic ” 8 Valve Receiver Grid Leak and Condenser for remounting  3/6
and Amplifier, Panel Type, range 200 to Fil. Res. and Valve Holder on Ebonite..  6/6
3,000 metres, 1 H.F,, 1 Rect,, 1 L.F,, K .

2 Variable Condensers, 3 Fil. Res., 3 Valve Holders, 2 Fil. Res. on Ebonite.. 12/8
Coil Holders and Plug in Coils. . .. 175/- | Concert Coils, for Marconi Concerts, etc.
Pai -

Full Set of Parts for the above .. .. 125/- air 2]

Set of Basket and Slab Inductances,

Our ““ Super Atlantic”’ 4 Valve Receiver includes our Concert Coils—
and Amplifier, designed especially for .
telephony, Panel type asabove, 1 H.F,, 500 to 8,000 metres, Set of 6 .. ) 8/6
1 Rect., 2 L.F,, 2 Variable Condensers, 500 to 20,000 metres, setof 7 .. .. 89
Coils and Coil Holder Price, tested on Ebonite Plugs for Mounting Slabs, etc... 2/-
aerial e : .. 215/ ‘001 Semi-Variable Condensers .. .. 17/8

Full Set of Parts .. .. .. .. 175/- | Cabinet Concert Tuners .. .. .. 38/-

3 Valve Amplifier, 1 H.F., 1 Rect., 1 L.F., Double Slide Crystal Receiver .. 42/~
same as our ‘‘ Atlantic,”’ less Inductances - Skeleton Variable Condensers for re-
and Variable Condensers .. .. 110/- mounting, 25 plate 12/8, 31 plate 14/8,

43 plate 18/8. The finest Condensers
3 Plate Vernier Condenser 00 o0 4/6 made,
5 . D - 36 80 8/~ Get our NEW LIST FULL OF GOOD THINGS.

AMATEUR SUPPLIES ASSOCIATION, 134, Coteford Street, Tooting,
Works : 196, High Street, Merton. LONDON, S.W.17.
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“P.W. (Maidstone) asks (1) Number of
moving plates 23" in diameter required for con-
struction of condenser having a capacity of 0-0005
‘mfds. (2) For « diagram embodying one H.F.
«mplifier, rectifying wvalve and one note magnifier,
and also dimensions of condenser.
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Where D is diameter of coil in ems., n = No. of
turns in ems. :

I, = length in cms. and k is a constant depending

on 4, a few values of which are given :—

ﬁ-lnlll—[

Fig. 8.

(1) If the spacing between the successive moving
plates is 5/64”, and the gauge is No. 20 S.W.G.,
then ten will be required. From this information
vou can easily calculate the number required and
your spacing washers will be of different dimensions.
The thickness of air space in the particulars given
above to the thickness that you propose to adopt
is inversely proportional to the number of plates

required. See Fig. 8. A.T.C., 0-001/0-0015 mfds.;
reaction tuning condensers, 0-0004 mfds.; grid
condenser, 0-0003 mfds.; the condenser that

bridges the primary of the transformer, 0-001 ;
H.T. eondenser, 0-01/0-25 mfds. H.F. primary
tuning condenser, 0-0003 mfds. maxirum.

‘* CURIOSITY »’ (Cambridge) asks (1) For
a diagram of a four-walve set, using a Reinartz
Tuner. (2) Maximum wavelength a Reinartz
Tuner can be made to work wupon. (3) Formula
for calculating the inductance of single layer coils.

(1) See diagram (Fig. 9) (2) No exact figures
are available. We doubt, however, if the tuner

would be very much use about [,500 etres.
w2d*ntLk

Y

4 K —i K

{ . ¢ -
0-1 0-96 10-0 0-20
0-25 0-90 0-50 0-82
075 0-75 1-0 0-69
1-5 0:59 2-0 0-52
3-0 0-43 5-0 0-32

*P.L."" (Teignmouth) asks (1) What wavelength
and system is the GFA meteorological report and
the R.A.F. news sent at 08.35 G.M.T. (2) Why do
some C.W. stations ° splutter.”” (3) What is the
system which makes its dots and dashes on different
notes. (4) If GBL (Leafield) is an arc station,
and if so, is the note which fills the spaces between
the dots and dashes the carrier wave.

(1) Formerly 1,400 m., but from st July 4,100 m.,
and in cases of breakdown reverts to 1,400 m.
(2) *‘ Spluttering ” in a C.W. station is generally
due to a badly adjusted arc as generator of the
C.W. (3) This is the general method of keying
an arc, by changing the wavelength. By suitable
tuning one of the notes may be made inaudible,
the other is then easily read. (4) Yes, the second

note is the spacing wave—quite a different thing
from the carrier wave of a telephone set.

R

Fig. 9,
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““ AH." (Bradford) wishes to purchase wireless
receiving outfit, and asks us to advise him with regard
to the relative merits of apparatus supplied by various
manufacturers.

It is regretted that we cannot advise you with
regard to the relative efficiency of the various
outfits you mention. You should, if possible, in-
spect the apparatus, and if purchasing from a firm
of not long standing, a demonstration of the set
in use on an aerial similar to your own would help
to satisfy you as to its merits.

“C.W.N.” (Wandsworth Common) asks
for a diagram of a certain two-valve set.

See diagram (Fig. 10). A set of this type

would not be very efficient, and would hardly be
worth the complication and expense involved.
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“K.B.”” (W.1) asks (1) How to convert a B
Mark II receiver for the reception of short wave
telephony. (2) Which is the more suitable for the
construction of a frame aerial, wire having 105
strands of No. 42, or single No. 18.  (3) The capacities
of the aerial tuning and grid condensers in the B
Mark II set.

(1) Remove the small tuning coil from the
instrument and bring out four leads for the purpose
of connecting to two coils which you must arrange
external to the set. The 4 megohm leak must also
be removed, and the four wires which terminate on
one of the leak terminals should be carefully tied
together and wrapped with insulating tape. The
other lead may be removed from the set. A small
circular condenser may also be removed, or at any

““A.T.G.”” (Whetstone) has a loose coupled
tuner with primary 6" in diameter by 9”7 long and
secondary 5" in diameter by T long, and asks for
windings for tuning up to 3,000 metres.

Wind primary with No. 24 D.C.C. and secondary
with No. 26 D.C.C., making tappings at 4", 17
1%//’ 2//’ 2%//, 3%//, 4%//, 5%//’ 6%//, 7_&//, and 9” on the
primary ; and at $7, 17, 13", 2}, 3", 3}", 437,
5%, and 7" on the secondary. This tuner may not
work efficiently on wavelengths below 400 metres,
for which two special coils should be constructed.

‘““H.H.J.”" (Sydenham) has a tuning coil
6 in diameter by 4} long, wound with 220 turns
and tapped for 10 turns, and asks (1) Whether it
would be suitable for the reception of Paris spark
signals when coupled to a crystal detector. (2) The
best type of crystal for use without potentiometer, and
(3) Should resistance of telephones be 4,000 ohms,
or whether ones of lower resistance might be used.

(1) We do not think that your coil will tune to
2,600 metres. It is impossible to advise you as to
the wavelength to which a coil will tune without
knowing the dimensions of the aerial to which it is
connected. In making tappings on a coil, equal
distances should not be spaced off. They should be
made at increasing intervals along the coil. (2)
Silicon and artificial galena used in conjunction
with a light iron wire can be recommended, also
many of the special crystals at present on the market,
particulars of which can be seen in the advertisernent
columns. (3) A minimum resistance of 4,000 ohms
is advisable.

Fig. 10.

rate taken out of circuit, but the lead which formerly
goes to the coil and from thence up to the valve
holders must still be left connected through.
Construct two coils as described on page 328 of
June 10th issue, and these are connected to the four
leads which were formerly joined to the inductance
coil of the set. One coil is connected to the lead
which passes from the valve holder, and also the
right-hand tag of the three when the instrument is
viewed from the inside with the filament resistance
on the left. The other two tags—that is, the left-
hand pair—are connected to the other coil, and when
in use these two coils are placed over.one another.
F¥or short wave telephony reception a condenser
having a maximum value of 0-0005 mfds. should be

" connected in series between the aerial lead and the

aerial terminal of the instrument, whilst another
of similar value should be connected across the
coil which is joined to the plate circuit. (2) The
flexible wire would probably be found more suitable,
as it will lie closer to the sides of the frame, and
it is more easy to arrange strands of flexible wire
parallel to one another. If you take the trouble
of fixing small pieces of ebonite with spaced holes
drilled in them at intervals along the outside of
the frame, you may be able to use the No. 18 by
passing it through the holes. (3) The aerial tuning
condenser would have a value of something less than
0-0001 mfds. This value is not specified, as it is
adjusted according to the value of the inductance
to which it is connected. This set is not usually
fitted with a grid condenser, and the leak which is
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SShe Shirst Commercial Wireless
Yelaphone Service in Great Britain

& used for

Gommum’ca/ions between the offices

of the Mersey Docks & Harbour
Board in Liverpool and the Bar
£ ghtship beyond the mouth of the
Mersey. Yhe Marconi apparatus in
cach case is operated by the ordinary
Clarbour Board staff and has been
i1 continual use since its installation
overa year ago.— “Calling up”
s performed by means of the-
¢ & Marconi wireless bell @ @

MARCONIX WIRELESS TELEGRAPH (0. LTD.
MARCON! HOUSE, STRAND, LONDON, W.C.2

Telephone: CITY 8710.
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“BRITWIRE’ CONDENSERS.

OWING to the demand for a good condenser, which at the same time is cheap, we are

now manufacturing a Balanced Condenser for panel mounting, replacing the imported
condensers hitherto sold. The plates are die-cast into the supporting columns. and are
counterbalanced so that they will remain in any position when mounted on an upright panel.
At present only two capacities are being manufactured, viz.; "0005 and "001, but other
capacity condensers will be made in due course. Orders booked and executed in strict rotation.

PRICE
WITH EBONITE REVOLVING SCALE:

0005 .. .. .. .. 17/6
001 25/.

Liberal Discounts to the Crade.
Send for Illustrated List, post free 3d.

POST ORDERS TO—

BRITS WIRELESS SUPPLY COMPANY

6 BLENHEIM TERRACE, LEEDS. Telephone : 269206 LTD.
And at
11 Church St., West Hartlepool. Tel. 373. 18 Eldon Sg., Newcastle-on-Tyne. Tel. Ciy 360
33 High Street, Southampton. Telephone 403.

“Exide’

BATTERIES
FOR
WIRELESS

WE specialize in the manufacture of batteries
for filament current supply to Valves and
high-tension batteries for epplication of Anode
Potential. We can supply these batteries in glass,
ebonite or celluloid containers to any desired voltage.

Exide batteries can be relied upon for wireless
work and retain their charge over very long periods.

Prices and Particulars on Application.

< (T h N (3 ELECTRICAL STORAGE
& @hlﬂﬁhg COMPANY LIMITED.

Head Office : London Showrooms :
Clifton Junction, 219/229 Shaftesbury Av.
Nr. Manchester. w.C.2

8 Volt 80 Amp. Hour Exide Battery.
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shown across the aerial and earth terminals is for
the purpose of flattening the tuning.

"“W.E.P.”’ (Sussex) asks (1) For instructions
as to the best method of constructing a balanced
capacity for wuse in conjunction with his telephony
transmatter, and (2) Whether there would be any
appreciable loss in running the aerial of the earth
connections of transmitter and receiver to a double
pole change-over switch, together with the aerial and
earth leads.

(1) As you are no doubt restricted as to space,
it may be very difficult for you to arrange an efficient
capacity. 1t should consist of a number of insu-
lated wires placed near the ground and running
beneath the aerial. For good work you may find
that you need at least six or eight such wires, at
least as long as the aerial wires, and spaced as wide
apart as possible, say a minimum of 8 feet. As your
set Is installed on the second floor, you might
possibly arrange a row of insulators along a distant
wall, and run out a number of wires, fanlike. With
this lower capacity and big dimensions you will
find that by its use you will need to add a few
more turns of inductance in the aerial circuit of
the transmitter, in order to work on your present
wavelength., (2) With a valve transmitter there
is no objection to you arranging a china-based
switch for the purpose of switching over from
transmitter to receiver. There is one variety in
which the arms of the switch are well spaced, which
is quite suitable. Alternatively you might remove
the arms and contacts from the usual pattern
switch and remount them on an ebonite base,
fitting a new ebonite bridging piece between the
two levers, as in many switches at present on the
market, this is made of black fibre of uncertain
insulating properties.

“F.J.L.”’ (Plumstead) is constructing a two-
wire aerial with mid point lead-in, and is unable to
bring down the leading-in wires directly from the
middle of the aerial, owing to the projecting edge of
the roof, whick is likely to foul one of the leads, and
asks whether equally good results will be obtained if
one wire 18 brought across almost directly to the other,
and thence down to the instruments.

A point to be considered is that an equal length
of wire must be in each limb of the aerial up to the
point of joining, and as you are unable to arrange
this, we would suggest that you join the two aerial
wires straight across in the middle, and run you
leading wire from the mid point of this connecting
wire. If there is still any tendency to foul the
edge of the roof, the lead-in wire may be tied back
a little out of the perpendicular. WWhat you must
avoid is joining together two leading wires of unequal
length, or the aerial will prove inefficient, particularly
for short wave reception.

““V.E.C.”” (Walsall) asks (1) For dimensions
of coils for wavelengths between 500 and 14,000 metres
Jor use wn conjunction with an aerial tuning condenser
of 0-0016 mfds. (2) How many condenser plates are
required to give 0-0015 mfds. and also 0-004 mfds.
(3) Whether bare copper wire is more efficient than
enamelled for aerial construction, and (4) Where he
can oblain a map of the world showing the location
of the wireless stations, also stating the times of
transmission and wavelengths.

(1) It is not possible to advise you exactly as to
the number of turns required to tune your aerial
to given wavelengths without knowing its dimen-
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sions and arrangement. It is quite easy to wind
a number of coils of increasing dimensions, and by
a very simple experiment you will soon discover
the wavelengths to which they will tune the aerial.
Then working on, you might make many coils,
equal in size to the largest, and by connecting them
up in series you can keep on building up until the
maximum wavelength range is attained. (2) 30
moving and 31 fixed plates, spacing washer 5/64",
plates 20 S.W.G., radius of moving plates 1}”.
It would have been better had you stated the
dimensions of the plates and washers you can
obtain, and then we could have told you the number
you would need. (See article on Condenser Con-
struction in issue of August 5th.) (3) Enamelled
wire is better, because the enamelling protects the
surface and prevents it being broken up by corrosion.
Bare wire can, however, be used, and will give quite
good results. (4) A map of the wireless stations
of the world was formerly published in the * Year-
Book of Wireless Telegraphy and Telephony,’” but
owing to the difficulty of including all the stations
on one map, it has been subdivided into a number
of smaller maps, drawn on various scales. The
list of regular transmissions published from time
to time by this journal is supplied with the issue
of August 5th.

“G.L.H.”” (N.W.2) asks for windings for an
aperiodic resistance, H.F. transformer with optimum
wavelength of 900 metres. He intends to incorporate
the transformer with a scven-valve H.F. amplifier.

As you will need to make several transformers,
it is essential that a design must be adopted which
will ensure that all are of precisely the same dimen-
sions, for should one be wound slightly differently,
it will filter out signals on wavelengths on which
the others function most efficiently, consequently
primaries and secondaries should consist only of
a single layer, and be wound with No. 44 S.5.C.
“ Eureka ”” wire. Both primary and secondary
should consist of 650 turns on a 2’ former, separated
from each other by a single layer of empire cloth,
The direction of wire is important, and if both
values are made in the same direction, the finishing
‘ends should be taken to grid and plate.

‘*H.C.”” (Manchester) asks (1) Why he is
unable to receive telephony on his single valve receiver,
whilst he is able to receive Morse quite strongly from
FL. (2) Number of plates required for constructing
an aerial tuning condenser, the moving plates being
23 in diameter. (3) The cause of the loud shriek
obtained in the telephones while tuning. (4) Details
for the construction of a H.F. transformer for use
on 200-2,500 metres, making use of the No. 29 and
36 wire he has tn his possession.

(1) We notice that you connect your aerial
tuning condenser in parallel across the aerial tuning
inductance. With the type of condenser you are
using, this takes the minimum range of your set
well above that on which telephony is usually
transmitted. Particulars as to dimensions of aerial
would have been helpful in giving you exact
instructions, but in any case, your present aerial
tuning inductance is too large for short wave
reception. You should construct two special coils
for short wave work, of about 3}’ and 4”iin diameter,
one turning or sliding inside the other, and having
3" of the winding of No. 24 D.C.C. ; or alternatively
you might construct coils to the instructions given
on page 328 of June 10th issue. It is very helpful

D2
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with short wave work to tune the reaction coil by
bridging it with a variable condenser, and the one
that is at present connected in your long wave set
should be suitable for the purpose. (2) You
neither state the thickness of your new condenser
plates nor of the spacing washers, consequently
we cannot advise you as to the number of plates
required, but if the plates happen to be of 20 8.W.G.
and the spacing washers 3/32 of an inch, you will
require about 24 movable and 25 fixed to give a
capacity of 0-001 mfds. You may find it an
advantage to build such a deep condenser, and
one having similar capacity may be found quite
suitable if your aerial dimensions are fairly great,
and a smaller condenser, moreover, will permit
of finer tuning. (See article on Condenser Con-
struction in issue of August 5th.) (3) This is due
to the use of too tight a coupling between aerial and
reaction circuits, and the tuning condenser across
the reaction coil should permit of critical adjustment
to the point where the noise just ceases. A modi-
fication of grid condenser and leak may make the
reaction adjustment less critical. (4) 200 to 2,500
metres cannot be obtained by the use of one trans-
former. Using your No. 36 wire, you might
construct a transformer having 280 turns each for
primary and secondary, of mean diameter of 1}”,
ths two windings being separated by a wrapping
of insulating material. The one that is connected
in the plate circuit should be bridged with a small
variable condenser. The direction of winding is
important, and if your transformer is wound in a
groove, the two windings should be in opposite
directions, and the end of the primary and the
beginning of the secondary—that is, the two leads
that pess out between the windings—should be
taken to grid and plate.

“ J.E.L.”’ (Letchworth) asks for a diagram of
a three-valve circuit comprising one H.F., one
detector, and one L.F., suitable for the reception of
telephony, and in particular PCGG, 2 MT, 2 LO,
and Croydon, and sufficiently strong for operating
a small pattern Brown loud speaker. A circust
diagram is submatted, and it is stated that it is very
difficult to obtain strong signals with a loud speaker.’

Your circuit would appear to be in every way
satisfactory, except that perhaps you might get
better results by connecting the aerial tuning
condenser in series with the inductance, which
will permit of the use of more turns in the A.T.T,
and consequently a bigger potential will be bridged
off. You did not describe the construction of the
H.F. transformer, and it may be in this instrument
that inefficiency arises. The two windings should
not be put on simultaneously, but should be separate
and insulated from one another, and with this
form of construction it is an advantage to bridge
the primary winding with a small value variable
condenser. The direction of winding is important,
and if both primary and secondary are wound in
the same direction, the finishing ends should be
taken to grid and plate, and the beginning ends
to H.T. plus and L.T. minus of the potentiometer.
The detector valve should be of such a type as
will give efficient rectification, and one of the
glightly soft variety, or a “Q” controlled with
a potentiometer may considerably improve your
results. It is an advantage to loosely couple the
aerial inductance with a secondary inductance,
which is taken to the first valve grid and L.T.
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minus, and if this is done, the variable condenser
should be connected in series with aerial circuit,
and another connected across the secondary winding.
Although you complain that the results you obtain
are not entirely satisfactory, we do not think it
easy with your equipment to obtain signals from
PCGG sufficiently strong for the operation of a
loud speaker.

SHARE MARKET REPORT.

Prices as we go to press on August 11th are:—

Marconi Ordinary 80 .. £2 6 7%
' Preference .. .. 2 3 6
' Inter. Marine.. .. 1 8 9
o Canadian oo a0 10 10%
Radio Corporation of America :—
Ordinary o0 oo 60 19 3
Preference .. . .. 13 9

Marconi Annual Report.

At the Annual General Meeting of Marconi’s
Wireless Telegraph Company, Ltd., held on
August 15th, the report of the directors and state-
ment of accounts were rendered for the year
ended December 31st, 1921.

It was pointed out that owing to the many
matters which still remain unsettied, the accounts
once more do not reflect the true strength of the
Company’s position.

The Credit Balance of Profit and Loss Account
for the year amounted to £275,361 7s. 8d., which,
added to the balance brought forward from the
last account, leaves to the credit of Profit and Loss
Account a sum of £1,093,928 9s. 11d., subject to
Corporation Profits Tax and Income Tax. From
this have to be deducted the following dividends :—
On Preference Shares, 7 per cent. paid on January
31st, 1922, £17,500; on the Ordinary Shares an
interim dividend of 5 per cent. paid on January
31st, 1922, £131,555 3s. 7d., together making
£149,055 3s. 7d., leaving available for distribution
a balance of £944,873 6s. 4d.

The directors recommended payment of further
dividends for the year ended December 3lst,
1921 :—On the Ordinary Shares, 10 per cent.
(making 15 per cent. for the year), £265,643 0s. 10d.;
on the Preference Shares, 5 per cent. (making 12
per cent. for the year), £12,500, together making
£278,043 0s. 10d., leaving a balance to carry forward
to next account of £666,830 58. 6d. §

W. T. Henley’s Dividend.

The directors of Messrs. W. T. Henley’s Telegraph
Works Compaeny, Ltd., Blomfield Street, London
Wall, E.C.2, have declared a dividend on the
Preference Shares at the rate of 4} per cent. per
annum, less Income Tax, for the half-year ended
June 30th last. Also an interim dividend on the
Ordinary Shares of ls. per share, less Income Tax,
both to be paid on September 1st next.
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MULLARD ACESSORIES |

VALVE BASES. Specially designed with
four convenient terminals. Moulded
from the best materials. Internal
connections completely enclosed.

Greatly Reduced Price .. 5/- each

VALVE SOCKETS. Eminently suitable
for constructing complete valve re-
ceivers, amplifiers, etc. Moulded
from the best materials. Impossible
to insert the valve the wrong way.

Greatly Reduced Price .. 1/3 each

MULLARD PATENT RESISTANCES.
Absolutely ¢silent’ and constant in
use. Grid A. Grid B.
Anode A. or Anode B.
Greatly Reduced Price .. 5/- each

B.A. CONDENSER. ‘0003 mfd., mica
insulated .. o .. 2/6 each

NEW DESIGN COMBINED CON-
DENSER AND GRID LEAK.
Grid B Resistance with ‘0003 mfd.
B.A. Condenser .. .. 7/6 each

RESISTANCE CLIPS .. 9d. per pair
MULLARD TELEPHONE HEADSETS
- 4000 ohm., immediate delivery

30/~ each
All Mullard accessories are British Manu-
facture throughout. These big reductions

in price will cause a greatly increased
demand for Mullard accessories.

To ensure early delivery, send coupon to-day.

Contractors to HM.Admiralty,
War Office Rgyal Air Force & PostOffice.

Telephone® Codes: | Teleqrams:
Hammersmith 312 ABCISEd) Radiovalve Hammer Lond®

oA
e [ﬂ":@ﬂ VA:l_l
N

Glasgow Depot: 15, Woodside Terrace. Newcastle Depot :  17. Sandhill.
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THE ONLY WAY TO PREVENT
SURFACE LEAKAGE IS TO FIT

STOF
COWL INSULATORS

1009, EFFICIENCY GUARANTEED

The * Crystor Cowl ™ Insulators are unique—made of
the best qua]lty Ebomte, they are abso]utely essential
to every aerial. Fit them NOW, and immediately
you will increase the efficiency of your receiver.

CRYSTOR COMPLETE AERIAL OUTFITS
Single Wire Aerial Two - Wire Aerial

gt

Containing 2 Crystor Cowl Aerial Containing 4 Crystor Cowl Aenal
Insulators, | Crystor Cowl Lead-in Insulators, | Crystor Cowl Lead-in
{vertical or horizontal), 100 ft. Best {vertical or horizontal type), 100 ft.
Quality stranded copper Aerial Best Quality stranded copper
Wire, 100 ft best Hemp Rope and Aerial Wire, 100 ft best Hemp
1 pulley block, packed in block. Rope and | pulley block. packed
Price Complete 21/- inbox. Price Complete 25/-
Postage 1/6 extra. Postage 1/6 extra.

is all you require to receive broadcasting and there is no
better value on the market.

Crystophone Type 20 TT wavelength |80 PRICE

to 3,500 metres - £100
Crystor Single Valve Note Ampllﬁer - - 8100
Crystor Double Valve Note Amplifier - - £3100 :
For attachment to any Crystophone outft. i

: Crysior Variable Condenser - - - £ 00
5 Write for particulars of the New Model. 5

AN%E _ \ _ Horizontal Wall {or Window LEAD IN
greveneerenese | B coooere ' Dia. of Cowl 2}"". Dia. of Shank

: %“‘E@ Length on the Curve 13", :
: mmm =4 Price 10/6 post free. H
: £ AERIAL INSU -
: . : i Lengthof Budy 3°.  Dia. ", Lﬁ;lr:u(t)h Overall 4" WI R E L E S S
: Vertical Roof : 5. 2/6 each. Set of four 10/~ post free. :

LEAD IN Pof SUPPLIES CO0.
:  DiaofCowl 2§” 1}

: Dfa of S:wk :,, : 64 Mortimer Street,
. 1a. O an :

H Lgngth Overall 117 § {ONIPAO IS, Aol

i Price 10/- post free. Phone ; Museum 2672
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B'HAM WIRELESS
COMPONENTS CO.

2 Booth St., BIRMINGHAM.

Condensers, -001, 14/-; 0-0005, 10/6; 0-0003, 8/-. Vernier
Condensers, 3/6 Perfectly made and tor Panel Mounting.

Ebonite Dials with Scale, 2/- each.

Filament Resistances, 2/6 —the best made and finest article on
the market for Panel Mounting.

Grid Leak and Condenser, 2/-. A special design and superior
to any other make. B

WESTERN ELECTRIC HEAD 'PHONES.- 4,000 ohms,
26/~ per pair. The finest 'phone on the market. Orders
now taken in advance, Delivery in four to six weeks.

WESTERN ELECTRIC LOUD SPEAKERS.--4,000 ohms,
£2 53. Switch Arms, 2/- each.

Aerial Wire, 7/22, 4/- per 100",

Engraved Condenser Scales, 9d. each.

Condenser scales, 9d. per doz.

Sleeving all colours, 4d. per yard.

Insulators, 1id. each.

Valve Legs, 11d. each.

Terminals, 4 B.A., 23d. each.

Square rods, screwed both ends for condensers, 5” 2id. each
34” 2d. ea:xh, 24" 1}4d. each.

Round Rods scrawed both ends, 34" 2d., 24 14d. each.

Waghers, 3d. per doz. small, 4d. per_dsz. large.

Comolefe Sinzle Valve Receiving Set with Jeoils, less valve,
'Phones, Batter; aad Aerial, £6 5s.

Two-Valve Set, £7 10s.

Carriage extra. CashIwitaYorder.

=V MITCHELL-PHONE
4 | HEADGEAR.
B

Over27,000pairdis-
tributed to the trade
in three months,
is sufficient guaran-

tee to quality. Al-
Prhough not quite as
illustration (a new
mechanical im-
provement being
fitted) they are
— comfortable, highly
efficient, and sold
on a money back

35/ - Palr. basis.

IMMEDIATE DELIVERY FROM STOCK,
and the trade should grasp the opportunity with-
out delay. GOOD DISCOUNTS, and the
quality is such that you will obtam many
-« % - REPEAT ORDERS.
SHIPPING = ORDERS A SPECIALITY.

MITCHELL’S Wieess v
McDermott Road, Peckham, S.E-15.
Retail Store,188,Rye Lane, Peckham, S.E.15.

rHE LARGEST STOCK

of 4 B.A. TERMINALS IN ENGLAND.

Price, 2 6 perdozen, plated, 3/- brass;
2B.A. Single, 9d. per dozen,
(ne valve detector panel complete with filament resistance
valve holder, and grid leak and condenser, fitted with
insulated terminals, mounted on solid ebonite base
10 mahogany instrument case - - PRICE 25/-
Leading-in Tube, ebonite, R.A.F. pattern ‘with brass rod
PRI1 3/2

[}
=

and fittings.
Aerial Real Insulators. tested to 25000 volts FPRICE
Accumulator Charging Resistances a PRICE 25/
Universal Tuners. These tuners have been desiguned to
tune in Marconi concerts, broadcasting, and Dutch
Concerts, 8o that a baby can use them. Wavelength
range, 300-1,500 metres, with -0005 m.f. con%e&sgg

/-

4,000 ohm phones, new patent 3-magnet type, fitted

cords and tags, complete with nickel plnted head
bands RICE 35/-

'l‘ransmxttmg Keya, 'G.P.O. pattern, fitted platmum
coutacts PRICE 5/

Valve Holders fitted in solid ebomte‘ hxmg case drilled
fitted with valve earthing clip . PRICE 2/8
Grid Leaks and Condensers, mounted on solid ebomtEe 5/

instrument Cases, solid mahogany, 9° x 6" x 24", highly
tinished, fitted ebonite panel, undrilled PIAICE 8/

Pos age extra on all the above prices.
The trade supplied. Enquiries sol cited.

J. LIPOWSKY, 614, Olé%vl:ono Ro.
LONDON, E.3 ‘'Phone: East 3345

SENSATIONAL REDUCTIONS.
SLAB INDUCTANCES, wet of 8, 9/-
0O0JAH make 10/-, post 9d.
3-plate VERNIER CONDENSERS, 6/-, post 9d
L.F. TRANSFORMERS, 19,86, post 6d. PHONE
TRANSFORMERS 13/6, post 6d
FILAMENT RESISTANCES for panei mounting,
319, post 3d.
The POPULAK H.T. BATTERY 36v 4/9, post1/-
CATALOGUL FREE WITH (KDEX.

RADIO, ELECTRICAL & MECHANICAL SUPPLIES.

SCIENTIFIC SUPPLY STORES

8, ‘NEWINGTON CAUSEWAY,
e gpicls LONDON,  SEI.

PRENE =,

'Phones : NEW CROSS 1540/1.

WE ARE THE ONLY FIRM

WHO SUPPLY INSULATING TUBING COMPLETE
WITH TINNED COPPER WIRE AT 6d. PER YARD.

SET OF 7 BASKET COILS (UP TO 4,000 METRES), 8/~
INDUCTANCE SWITCHES—s5 STUD 7/6, 19 STUD 12/6.
H.F. TRANSFORMER BOBBINS—UNWOUND—2/8.

VALVE LEGS—TURNED AND LACQUERED, 10d. PER

SET.
L.F. INTERVALVE TRANSFORMER, 19/6.
5-0HM FILAMENT RESISTANCE, 4/6.
SPECIAL—AGATE CYLINDERS FOR JONSEN RABECK
LOUD SPEAKER, 22/8.

Mail Order Office—
EVLINS 5855558
DALSTON, LONDON Eé

Price List Post Free. TRADE SUPPLIED,
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TARIFF. Advertisernents are accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser'’s name and address will be charged
for, and single letters and single figures will be
counted as words, Compound words will be
counted as two words.

—WIRELESS AT HOME—

Make your own wircless set, We supply all
parts. Send two stamps for complete lists%of
instruments, parts, sundries, etc.

Electrical Supply Stores
5, Albert Terrace, King Cross,
HALIFAX.

VELO
EVERY SET TESTED

The name carries a guarantee of the highest
quality material and workmanship. If you
purchase a set thus guaranteed you obtain
the best value for your money and you are
assured of obtaining endless pleasure for
yourself and friends.
VELO.—S§ingle-Valve Set including Panel,
Tuner (200-1,200 metres), Valve, Phones,
. Accumulator 4-volt, 40 amp., 668 voit.
Battery, 100’ 7/22 Aerial Wire, Insulators
and Pull Receiving Range-Telephony
up to 100 miles .. .. .. £11 11s.
VELO.—Double Valve Set (1 detector and
1 L.F.) including all accessories. Receiving
range—Telephony up to 200 miles. £14 14s.
VELQ.—Triple Valve Set (1 detector and 2
LF.,) including all accessories. Receiving
range—Telephony up to 300 miles. £17 17s,
VELO.—Crystal Sets. Wavelengths 200-3,000
metres, including ’phones, potentiometer
and aerial .. 0o .. .. £5 15s.
Immediate deliveries of all the above and of
any pars required for experimental sets.
Intervalve transformers (L.F.) of high finish.
Cased, 26/-. Uncased 21/-.
Spare Telephones—fine British make, 2,000

obms, 30/-.
Sent per return on receipt of your order and
remittance,

From H. C. DALY,
22 Walbrook, London, E.C.4

or Authorised Agents. Enquiries welcomed
from the trade.

SITUATIONS VACANT.

FOR SALE.

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

Two 24 H.P, Motor Generators, one 40’ Mast
Direction Finders, Drafting Instruments, etc.
ex Admiralty surplus. Half prices.—THE LoNDON
ELec ric FirM, Croydon,

B.A, Screws, Nuts and Washers, assorted gross
2s., lists 2d—]J. H. BEnNETT, Station Road,
Willesden Junction.

For Sale.—Ebonite—}*, 3/16", {” and §", any
size cut, §” 3s. 6 . per square foot, other sizes
in proportion. Carriage paid on 10s. lots. Scrap
Ebonite Sheet suitable for condensers, insulators

etc., 3s. per lb., postage 8d. New Hart
Accumulators in z-volt units—2v. 40 amp. (1)
148, 6d.; (2) 28s.; 2v. 60 amp. (1) 17s.,
(2) 335.; 2v. 8o amp. (1) z20s., (2) 38s.

Carriage forward, Aerials—Rubber covered on
wind-up reels, with 2 R.A.F. ebonite insulators,
2s, 6d. each, postage gd. Valveholders—Best
quality, 1s. 9d.; cheaper quality, 1s. 6d., screwed
legs. “*Ora™ Valves—r15s. each. Postage 3d.—
RENsHAW & MARSDEN, Penny Street, Blackburn.

Aerial Wire.—Our Specialify 7/22 Hard Drawn
Stranded Copper, guaranteed, 100’ 55, 3d.;
140’, 7s.; 100 yards, 13s. Carriage paid.—
FAIRBROTHER & Co., Vulcan Street, Leeds.

New Wireless List Ready, post free. Write
now.—THOMPSON, 5, Westborough, Scarborough

Wireless Masts.—Improved Girder Type. Light
and strong. 30 to 50 ft. at 1s. ft. 50 to 100 ft.
at1s, 6d. ft. Cash with order, carriage forward.—
F. ArmsTrONG, Weybridge.

Wireless Instrument Cases, Walnut or Mahogany,
finest finish, 12” by 73" by 4” (outside), 8s, 6d.
Second quality, 7s. 6d. ~ Any size proportion-
ately, prompt delivery. Trade inquiries invited.—
Hircucock, Colchester.

Two-Valve Amplifier.—One High Frequency,
one Rect. comprising ebonite panel mounted
mahogany, 45s. 1,000 metre transformer, 6s.
Slab coils, gs. set.—E. G., 81, Church Street,
Stoke Newington, London.

Mark III Star Receiving Instrument.—Quite
new. Never been used. Best offer.—CARTER,
Gleneagle Mansions, Streatham, London.

For Sale.—Marconi wavemeter, complete, £5.
Also Weston relay, {2 or nearest offer—Box
D.3, BerTRAM Day’s ADVERTISING OFFICES,
9 and 10, Charing Cross, S.W.1.

Variable Condenser, o-oor mifd., 23s. 6d.;
copper aerials, 4s. 6d. 100’; reel insulators, 3d.;
terminals 18, 9d. dozen; 4,000 ohm headphones,
30s.; 24 SW.G. enamelled copper, 2s. 6d. lb.
Price list.—CoNwy KirkuaM, 2, Whitworth
Terrace, Rusholme, Manchester,

Cabinet Valve Receiver. All accessories, new,
£9.—RaHA, 21, Cromwell Road, London,

‘ Eyrelectron Wireless Battery, 15 Volt,
38. 3d. carriage forward. 60-Volt, 11s. carriage
forward. Wide range of voltage tappings on each
size.—EYRE Co., South Yardley, Birmingham.

Wireless.—Agents wanted all over the country
to sell London manufacturers British made ap-
paratus to private persons during the coming boom.
Broadcasting is developing daily and big sales
can be made. Gentlemen of education of strictest
integrity with some electrical knowledge who can
give sound references and either deposit Fidelity
Guarantee Bond or £25 purely as security (re-
turnable). No cheap or foreign apparatus. No
salary or expenses. Ten per cent. commission.
Comimercial travellers ing on dealers not
wanted.—Box E.3, BERTRAM DAY’S ADVERTISING
OFFiICES, 9 and 10, Charing Cross, S.W.1,

SITUATIONS WANTED.

Experienced Wireless Man, with capital, desires
engagement with progressive firm. Full par-
ticulars on application to—Rabp1o, 6, The Drive,
Roundhay, Leeds.

A ulator C.A.V.—4 Volis 100 Amp. Charged,
metal case, nearly new, £2.—MiILLARD, 7, Barton
Street, W.14.

Fifteen Glass Jars, 53" by 44", inside and 10§”
deep. Complete with wooden trays, 20s, Three
Marconi Leyden Jars, believed to be one quart,
All in good condition, 5s. One 4-in. spark coil
with platinum contacts polished mahogany base,
as new, £3 10s. One transmitting aluminium
Helix polished mahogany woodwork, as new,
7s. 6d.—HEPworTH, Moorings, Dovercourt.

4-Valve Receiving Set, complete except batteries,
300-3,000 metres, £15.— A..Smith, 15, St.
Julians Road, Kilburn.

Wireless Double Headphones.—2,000 ohm,
27s. 6d. complete. Money returned if not satisfied.
—Directr WIRELESS SuppLy, 49, Heaton Road,
Peckham, London, S.E.

Variable Mica Condensgers, New, accurate adjust-
ments, 0'0003, 9s.; 0'00I, I2s. 6d. Money
returned if dissatisfied.—THoMAs, Redbourn,
St. Albans,

STAR DELTA WIRELESS
SUPPLY COMPANY
INSTRUMENTS TESTED FREE.

The House For All Wireless Acocoessories

Have You Called? If Not, Why Not?

883a, Oxford Road, MANCHESTER.

I Buy Wireless Gear

of every description.
Send your particulars to :

WILKINSON,

Lonsdale Rd., Kilburn, N.W.6
SAME ADDRESS SINCE 1900,

PURCHASE YOUR WIRELESS
REQUIREMENTS THROUGH

The Viper Re-Covering Co., Ltd.
7/8, POULTRY, E.C.2.
(x minute from Bank) Tele. : City 1897

Marconiphones, Sterling and R.F.H. Sets, etc.,
can be supplied. Place your orders NOW.

HEATH & Co., Ltd.

Instrument Werks, New Eltham, S.E.9
are prepared to undertake in their fully
equipped works—Wireless Apparatus
and Parts for thetrade. Quotations given

to Blue Prints. Immediate attention.
Phone—Lee Green 3oI. Wire—'Polaris, Lendon,'

CONNOLLY, BROTHERS
WIRELESS APPARATUS MANUFACTURERS,
LOSTOCK RD., URMSTON, MANCHESTER.
Spares & Complete Components at Trade Prices.
Examples : 50" x 6’ Double Wire Aerial, 40’
Lead in, ready for fixing, 17/8. 7/22 Stranded
Wire, #d, per foot. 2* Reel Insulators, 4id.
each, 4" x 12” Wound Inductance Coil, 4/9.
28s Enamelled Wire, $1b., 2/=, 11b., 3/6.
CARRIAGE PAID, ON ORDERS OVER £2.

THE UNIQUE N.M.C. (Wireless Patents)
Two-valve  Receiving Unit, combining
Filament Resistance, Aerial, Tuning In-
ductance, Aerial Tuning Condenser, Grid
Tuning Inductance and Oscillating Condenser,
complete ind)olishednau, 127 x 6" x 67,
£6 6s. less Valves. .

The Set to obtain maximum efficiency.

N.M.C. 4,000 W., Double Head Gear, 85/-
Inductance Tubes. L

All Experimenters’ Supplies in Stock.
N. M. CO,, 145, Northcote Road,
Trade Supplied. London, 8.W.11.

.l.nrono

see what i <
CICARE T TE
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Strawhoard Inductance Tubes

2" to 6” dia., for Crystal Sets, etc.

Attractive Prices — Quick Delivery
Enquiries attended to promptly.

A. EATON LEE & CO.,

4, Little College Street, LONDON, E.C.4
Central 4711, (Nr, Cannon St, Station,)

[ ]
*"EBONITE?®"
RELIABLE GRADES ONLY ©®

{See last week’s Advt,) m
SHEET, ROD, TUBE,
PANELS, MOULDINGS =
[ ]
[ ]
]
[ ]

Enguiries attended to promptly.

RADIO EBONITE SUPPLIES,
4 Little College St., London, E.C.4

Central 4711, (Nr. Cannon St, Station.)
i B N BN E REW

Enamelled Wires

for
Wireless.
40 42 44 46 47 S.W.G.
6/6 8/- 12/6 19/6 30/- lb.
AERIALS u.p. Copper.
7/22 17/20
PLAIN  4/- 5/— 100 it Coils.
ENAMD. 5/-— 6/6 [T ”

Silk and Cotton Covered
Prices on Application.

Terms:—CASH WITH ORDER
POSTAGE EXTRA.

HORROCKS & ASPIN,

12, SCHWABE STREET.
RHODES, MANCHESTER.

Northern Wireless Buyers get

your requirements from The Grand
Electric Wireless Supplies Depot, Ocean
Road, South Shields. The Wireless Sup-
plies Depot, 2, Market Place, Morpeth.
Large stocks for amateurs making own
sets. Burndept 3-valve, Burndept Ultra
1V, Tingey 5-valve sets, on view. Free
demonstrations. Pay us a visit or send
your enguiries.
The Proprietor of the Patent No. 24231, of 1914,
for improved receiving system for continuous
electric waves, is desirous of entering into arrange-
ments by way of licence and otherwise on reason-
able terms for the purpose of exploiting the same
and ensuring its full development and practical
working in this country. All communications
should be addressed in the first instance to—
HaserTing, LAkE & Co., Chartered Patent
Agents, 28, Southampton Buildings, Chancery
Lane, London, W.C.2.

FOR SALE—continued

Complete Tingey Receiving Set, consisting of
C.1, Rx, A3, telephone transformer, two A Coils,
60 volt H.T., pertect condition, brand new, owner
building larger set. What offers >—ALLENDICE,
*“ Ravensbury,” Caterham Valley, Surrey.

Tuner Mark III*, New. What offers ?—Box
G.2, BERTRAM DAY'S ADVERTISING :OFFICES,
9 and 10, Charing Cross, S.W.1. .

Amateur Selling quantity Wireless Recerwing
apparatus, send for list. Bargains.—Box B.P.,
BerTrRAM DAY's ADVERTISING OFFICES, 9 and 10,
Charing Cross, S.W.1.

Cylindrical Coil Winding Machine, winds up
to 67 diameter by 18" long, :7s., carriage paid.
Large stocks drills and taps.—R.E.P. ENGINEER-
ING, Robert Street, Sheffield.

Small Parts Supplied from Stock.—Conaenser
plates, crystal detectors, terminals, spacers,
washers, nuts, contact studs and stops, valve
legs. List free.—Fraser. Sentinel House, South-
ampton Row, London.

Wireless Items to Note.—Aerial Wire, 7/22
enamelled, oo’ ss. 6d. o'0o1 variable condensers
Ivorine scale, pointed. Panel or cabinet, each
16s. 6d. ©.0005 Fittings, as above, 12s. 6d. each.
Crystal cups, lacquered, washer and nut 5d. each,
4s. dozen. Ebonite, all sizes, to 4s. gd. ~ Insulite
slides, contact and spring, each 74d.” Inductance
tuning switch, best finish, 5 studs each, 4s. 3d.
7 studs 4s. gd. Terminals, large, best, nut and
washer, 2s. 3d. doz. Valve sockets, set of 4
1od. Contact studs, best, nut and washer,
1s, 9d. doz. No 24’s enamelled wire, 2s. d., to
vulcanite any size, 3s. 9d. lb. Stamp for list
Carriage paid over £2.—WRricut Bros., Electrical
Engineers, 38a, Cross Street, Sale, Manchester.

WANTED TO PURCHASE.

Wanted to Purchase.—Mark 3* Short Wave
Tuper. State condition and price.—Box H.r,
BertrAM DAvY’s ADVERTISING OFFICES, 9 and 10,
Charing Cross, S.-W.1.

MISCELLANEOUS.

Expert Advice for the Amateur.—Designs and
diagrams, information on all wireless matters.
Advice on faults and difficulties. Prospectus post
free.—G. P. KENDALL, B.Sc., Wireless Consultant,
Moortown, Leeds.

East Ham, Wanstead, Iiford, Manor Park and
Forest Gate. Amateurs s not fail to come
to the RADIORENDEZVOUS. 709, Manor Park
Broadway (over Liptons)., Club open till 10 p.m.
nightly.

TRADE ENQUIRIES.

Aerials Fixed under supervision of a certified
electrical engineer. Masts, spreaders, wire, etc.,
supplied if necessary.—SmiTH & GALEY, Builders
and Decorators, Lismore Road, N.W.5. ’Phone,
Hampstead, 5858.

Quotations, with particulars required for all
parts of apparatus appertaining to Wireless.—
Brewer & Brunt, Radio Dept., Albert Road,
Hoylake.

Wireless for All.—Weekly payments or cash.
Best make. Cheapest terms.—Stamp, BusH,
119, Sutherland Avenue, London, W.g.

Master Cabinet Maker and Electrical and Surgical
Instrument  Specialist.  Finest workmanship

-guaranteed. Strictly lowest terms, Let me quote

you.—S. L. GepGE, 6, Torriano Mews, Torriano
Avenue, Kentish Town, N.W.5.

EBONITE!!!

SHEET
¥’ a/-; 1"6/6; %" 10/- Sq. foot
BEST PHOSPHOR BRONZE
AERIAL WIRE
7 Strand Enamelled 100° 7/6, 150" 10/-

Porcelain Reel Insulators

2" Diam. 4d. Each.
All Postage Extra.
ALL DELIVERY PER RETURN.

Everything for the Experimenter.
HOUGHTON'S WIRELESS AND

ELECTRICAL SUPPLIES
HIGH STREET. BLACKWOOD, MON.

h N 4 | 4 ~
RESULTS
Whether as a source of practieal imformation
for the Amateur or as a valuable medium for
every Advertiger, the best results amn

e e “ Wireless World ”

For full particulars and adver ising yates apply to
BERTRAM DAY & CO., LTD.
Complete Advertising Service,
9 and 10 CHARING CROSS, S W.t

WE CAN SUPPLY FROM "TOCK

CONDENSER VANES.
TERMINALS.
CONTACT STUDS.
SPACERS SPINDLES,
VARIABLE CONDENSERS.
DETECTORS.
POINTERS,
LAMINATIONS, ETC.
WRITE FOR LIST.
Also Spinnings, Stampings and Press]Tools
made fo specifications.
THE GLENFIELD ENGINEERING
€0, LTD. -
225, Pentonville Rd., London, N.1
Telephone : Holborn 4714.

Climax Bargains.

4,000 ohm coupled head ’phones, tested
perfect, 22s. 6d., half price, Three-valve panel,
£3. Valves, 10s. 6d. ofoor Condensers 21s.
Set wvalve diagrams, 1s. 6d. 4v. 24 ah,
Acc/re 12s. 6d., and others, twinbell wire 6s.
100 yards. 8v. 2 amps. dynamos, 17s. 6d.
Cash with order. Postage extra.
CLIMAX ENGINEERING CO.

182 Church Street, Kensington. 2023 Park-

Your Case Work

Let us quote you for your wireless

casework. We are specialists in this

class of work and feel sure our work-

manship and prices will interest you.
Phone: L.W. 2720.

CARRINGTON & NEWBERY LTD.,
18/20, Normais Biillings, Old Street, E.C

xxiii
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"AGENTS
10,000 IMMEDIATE DELIVERY

The ¢ Radiophone No. 2
Crystal Receiver” Set

The Radiophone No. 2 Crystal Receiver Set comprises an
Air Dielectric Variable Condenser, ‘0ooz5 mfds. Variometer
type of Inductance wound with double silk covered wire, on
Ebonite former, Blocking Condenser ‘003 mfd. and terminals
for Aerial, Earth and Telephones, together with two extra
terminals for attaching a valve amplifier if desired.

The detector is composed of brass cup containing a selected
and tested specimen of ‘ Radiocite.” The upper contact
works in a stiff ball socket through which a short brass stem
with an ebonite handle and a fine contact wire is attached.
These parts are mounted on solid ebonite panel the whole
enclosed in a highly polished mahogany carrying case.

Price as above specification £4 10
With a set of Dictograph Phones £6 0

2

Super-Antenna Saves Cost of
Outside Aerial and Installation

Think of the considerable savings effected by eliminating outside
aerial and expense of installing same, Yet broadcasting
can be received with the greatest accuracy by simply attaching
Super-Antenna plug to any electric light socket. Stations
x,zool miles distant can readily be copied, other units being
equal.

RADIOPHONE No. 2 o

(Registered Design) ¥ ~

Why Use Outside Aerials ?

There is always danger of aerial coming in contact
with live wire when strung over or near power I
or lighting wires. Then, too, it is necessary to
guard against mishap from lightning and some
buildings prohibit overhead aerials, because of
Insurance restrictions. The Super-Antenna unit
overcomes all such difficulties.

Safe—Simple—Efficient.

°
The Super-Antenna is shock proof, will not blow Prlce
fuses, or damage any receiving set. Has an
auxiliary condenser of ‘0005 mfds. which assures
best radio results. Best for receiving wired

wireless which, in the near future, will be in use
in practically all cities,
-

Mechanically Perfect.

The Super-Antenna unit tends to reduce static
effects because it is scientifically correct both
electrically and mechanically. Through a filtering
circuit which may be varied by eight separate
connections (see below! the power current is
cut off from receiving unit and the high frequency
radio currents are permitted to pass through
to receiving unit,

Endorsed By All Leading
Electrical Institutions e

WIRELESS EXPLOITATION COR150RTION

BECK HOUSE,
) 91, Shaftesbury Avenue, London, W.1.

Telephones : GERRARD 1185 Telegrams : * OSOFILMY,” WESTCENT, LONDON.
” 1186 Cables: “ OSOFILMY,” LONDON.
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KNOWN THE WORLD OVER AS

THE BEST

CODEWORD : CODEWORD !

" WIRIT " Size 6§ x23x3. “ WIRIT * 36 volts,
SPECIAL TRADE & WHOLESALE TERMS,
CODEWORD VOLTS DETAILS PRICE

* WIRON 15 Sc ew terminals
“ WIRTO " 15 Strip 5
¢ WIRIT 56 2 wander plugs
" WIRIN il - o "
ALL LISTS FREE ON APPLICATION.

A. H. HUNT, LTD.

H.A.H. Works, Tunstall Rd., Croydon, Surrey .

INSIST ON HAVING A

FULLER ‘BLOCK’ TYPE |
ACCUMULATOR

FOR YOUR WIRELESS SET!

The only Accumulator on the market that will hold its
charge from 12 to 18 months when not in use.

6-volt 40 , . £2 8 9, ., 1/6 -
Note :—These prices are 331% below those of the
actual makers.

THE WIRELESS WORLD

AND RADIO REVIEW XXV

Descriptive and Instructive Pamphlet on request from—

The CITY ACCUMULATOR Co. (Dert 38)
79, MARK LANE, E.C.3 (Tel. No. Avenue g1)
ALSO SUPPLIED BY—

Selfridge & Co.. Ltd., Wireless Section;
Gamage, Ltd., Wireless Dept.; Barnsley British
Co-operativ: Society, Radio Section: Richford
& Co., 133, Fleet Street, E.C.3. The South Wales
Wireless Installation Co., Ltd., 18, West Bute
Street, Cardiff,
AGENTS WANTED IN ALL PARTS. I
——— —— — — ——— —

8,000 Sold. 20,000 still in stock. I
A W,

l 4-volt 40 amp. hours. £1 12 6, plus 1/3 carriage

PETO P-UNITS

Copied but Never Equalled

PETO THE MAN OF PARTS
still offers his original productions.
UNIT No. 8.

H.F.
AMPLIFYING
UNIT.

PETO- 3COTT
r W5

Set of Parts 13/8
Cabinet to it 3/6

DETECTING
UNIT.

N

PETO-5COTT
Ne 4.

Set of Parts 17/6
Cabinet ... 38/6

L.F.
AMPLIFYING
UNIT.

Set of Parts 33/6
Cabinet ... 3/6

For Prices of finished Instruments—see Catalogue.

No connections to puzzle over, just push as many
units as you can afford, against cach other, slip the
little rods through and turn a screw, and there your are.

Get our illustrated catalogue post free 6d., with
list of transmitting stati and velengths

PETO SCOTT, condencer King

64, HIGH HOLBORN, LONDON, W.C. 1.
Also at 17, Frome Road, Wood Green,
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‘A £20,000 DEAL IN WHICH EVERY
WIRELESS AMATEUR MAY PARTICIPATE

"BROWN" “A” TYPE
RADIO HEADPHONES

Guaranteed new and nnused. NOT re-conditioned.

120 8,000
ohms. ohms
42/6 19/6
Maker's Maker's
Price Price
58/- 66/-

SULLIVAN 8,000 ohms, .. 36/6

Why pay the full price and wait weeks for delivery when

we can supply from stock at less than trade price ?

Terms cash with order. Postage 1/- extra. Approval‘for 7 days
Trade enguiries for quantities solicited.

FULLER “BLOCK” TYPE AC-

CUMULATORS 4 volts, 4 amp., 32/6
the only practical baitery for wireless.

THE CITY ACCUMULATOR CO.

79, MARK LANE, E.C.3.
Phone : Avenue 91. Telegrams: * Tyche, Fen, London.’

WE SPECIALISE

EBONITE

EQUIPMENT
WIRELESS SETS

SHEETS : TUBES : PANELS

KNOBS, CONDENSER COVERS
WHOLESALE ONLY

FROM STOCK

HIGHTENSITE LTD.

Normandy St., Custom House, E.16

‘Phone: EAST 3153.

WE WANT YOUR
—— ADDRESS ——

Therefore we offer all Wireless En-
thusiasts the 14 bargains as under

Aerial Wire, phosphor Fized Condensers, all
bronze, stranded, per values, Mica and

100 ft . 5/6 Copper .. 1/8
Cheaper  quality, Phopes, 4,000 Ohms,
malﬁt’;m-l- Besd %6 Double..” .. 37/

as! 1y -

16 g?}: &r’r ltll'mtil g;g ¥ pegqme Brass Rod.

Gri all values 5
Polished Ebonite Valve Contact Studs, 1* head, 1d
Sockets .. 1/4 Ebonite, finest quality,
Valve Legs, set of 4, with perlb, .. 311
Nuts and Washers  0d. Filament Resutances, 3/8
Phones, 8,000 Ohms, Condenser at.as, per

Double.. .. 82/8 doz. .. 114.
The first 100 orders ived will be d hed with

1 se¢ of Ivorine Tableis, absolutely /ree of cost.

THE “BRUNSWICK CRYSTAL SET, SPECIALLY
DESIGNED TO REACH LONG DISTANCE STATIONS
ALSO ‘“ BROADCASTING ” STATIONS .. . 29/6

4" % 10" Inductance. Enamelled Wire. Two efficient
Sliders. Copper, Mica and Ebonite Condenser. New type
Universal Detector. Polished woodwork. Mounted on
polished baseboard. All brass sarts lacgyuered. lvorine
tablets .—*' aerial,” ‘* earth ” and ‘* phones.” Set of parts
ready to assemhle 22/6. Carriage extra.

The SCIENTIFIC WIRELESS CO.
188, BRUNSWICK STREET
OXFORD ROAD
Phone MANCHESTER Cen:. 6839
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ACCUMULATORS

Absolutely Guaranteed Best Quality
CELLULOID CASES

4 volt 40 amp. 18/86 | 4 volt 80 amp. 28/2
4, 60 21/6 | 4 ,, 100 ,, 30/-
6 ,, 40 ,, 263 |6 ,, 80 , 37,8
6 , 60 , 889'6 , 100, 416

PACKING FREE.
SPECIAL PRICES TO TRADE
for quantities on application.

SPECIAL OFFER

6 volt 40 ACTUAL AMP. SET three glass cells
sealed tops in well-made TEAK crate, a hand-
some set @ 49.6.

4 volt 24 amp., celluloid cases, 11/9, postage 1/-
2 , 18 ,, ebonite cases, 3/9 each, post free

AERIAL WIRE, 5/- per 100 ft. Coil.

ALL SIZES of ACCUMULATORS QUOTED FOR

Dynamos, Motors, Electrical Accessories.
Write for Lists.

F. Yates & Son, Ltd. wioesate Etectricians

144, Church Street, Kensington, London, W.8
(Oneminute from Notting Hull Gate Station.) Phone-Park 4276

“CASTAPHONE”

(REG. TRADE MARK)

CRYSTAL W/T
‘RECEIVING. SET

65/-

British Valves :—“R."” 26/6; ‘“R.M.R.,” 15/-,
S. or E Aerial Wire, 7/22, 100 ft,, 6/6 3 150 ft,, 9/-
H.T. Batteries :—36 volt, 8/-; 60, 14/- ; 75, 16/-
Ball and Socket Detector, 4/9 5 *“Egg’’ Insulators, 5d.,

“HERTZITE”

MOUNTED IN PATENT DETECTOR

o/6

POST FREE

RUSSELL AND SHAW,
38, Great James St.,, Bedford Row, W.C.1

— LESLIE M:MICHAEL

PROVIDENCE PLACE, WEST END LANE, KILBURN, N.W.6

Bus Servicea 1. 8, 16, 28, 31 all pass West €nd Lane

Telephone: HAMPSTEAD I26]1  Nearest Tube Station. KILBURN PARK [ BAKERLOO)

Illustrated Catalogues 6d. Post Free.

FOR EVERY WIRELESS REQUISITE "

SECOND EDITION.

* THE CONSTRUCTION OF WIRELESS RECEIVING APPARATUS *
By Paut D. TyEergs. 1/8 NeT.

From all Wireless Dealers or by return Post Free from
RADIO PRESS LIMITED,
Publishers of Authoritative Wireless Books,

34/35 Norfolk Street, LONDON, W.C.2

The huge sales of this bonk are due to the fact that it contains
the information that the amateur wants. It is essentially a
book for the EXPERIMENTER. It explains how the various
parts of a valve or crystal set can be made without the use of
a lathe or expensive tools. It tells you how to make such
things as grid leaks. filament resistances, ete. etc.

The first edition only LASTED about ONE WEEK.
TENTH THOUSAND.

I HAVE IN STOCK
5000 BROWN'S

PAIRS (120 ohms) “A” PHONES
NEW AND UNISSUED

POST PER
FREE 40" PAIR

CASH WITH ORDER

WILKINSON, Lonsdale Rd., Kilburn,
TRADE SUPPLIED (Same address since 1900) N.W.6
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WE PUBLISH PRIZE WINNERS, Issue 29th July, 1922

Question: *“Why was Sol annoyed”
(Solenoil).
One of our Single Valve Panels has been sent
to: Mr. C. C. Jubson,
The White Cottage,
Carlton Road, Weymouth,
for the following :

‘‘ Because he (a Jew) was placed next to the

(H)Ammeter.”

Aerial Wire, 7/22’s, Enamelled Hard Drawn
Copper. 6/- per 100",

Aerial Pulleys, 2§” 1/-, 5” with tackle hook
and bicket, 2/8.

Aerial Insulators, Shell Type, 2}” x 2}”,
1/6 each.

Aerial Insulators,
white, 44 each.

Batteries, For H.[. Make your own. Flash
Lamp Batteries, §/- doz.

Buzzers for Morse practice, new improved
line, best quahtv, 4/6.

Condenser Discs,Ebonite, 33"diam., 1/- each

Condenser Dials, engraved, fine finish,
24" diam., 1/9 each.

Reel Type, 2" diam.

Condensers. Fixed. Exceptinnal quality.
Made with copper foil. From -ooo1 to
oot. 2’6 each.

Con-lenser Vanes. Not rubbish. Best strong
aluminium. Fixed 3}”, Moving =24”.
1/- doz.

Condenser Spacing Washers. Remember
they must be accurate. Small 44, doz.
iarge 6d. doz.

Condenser Screwed Rod. Brass 12” lengths,
2 B.A. or 4 B.A. 6d. each, 2 B.A.
and 4 B.A. nuts 7d. doz., 2 B.A. and
4 B.A. washers 2d. doz.

Contact Studs. Studs, not rubbish, 1/8 doz.
ch.

Copper Foil Sheets. ¢” X 38, 4d. ea

Core Wire, Soft iron, 2/4 per Ib.

Ebonite. Best quality. Any size, rod or
sheet, 5/~ per Ib.

Filament Resistances. For Panel mount-
ing with knob pointer and good contact.
A speciality., 4/~ each.

HEAD RECEIVERS. Light, sensitive,
of good design and superior finish. Tested
and guaranteed perfect. Complete with
cords. 140 ohm 30/~ each., 4,000 ohm
82/- each., 8,000 ohm 83/~ each. Postage
9d. each. Illustrated pamphlet, 3d. each.

Inductance Tubes. 12” long.  Specially
impregnated, 2§” 6d., 3" 7d., 34" 8d..
4”7 10d., 43" 1/-, 5" 1/2, 6" 1/6 each,
Postage 9d. each.

Inductance Slider Rod. }” square in 13"
lengths. Not jagged but smooth. 6d. each,

Insulating Tubing, 6d. per yard.

Ivorine Scales. o to 180°
(Not printed), 1/2 each.

Ivorine Tablets. Set of six, 9d.

Knobs. Ebonite. 134” diameter.
finish. Knurled, 7d, each.

Engraved

Superior

LOUD SPEAKERS. Exceptionally
efficient, ~o ohm, 2,000 chm, 4,000 chm
£2 10s. each.

Mica. Pure Ruby. Pieces. 3" X 3" X
072" thick, 6d. each.

Parathn Wax. 1/= per lb.

Resistance Wires. “ Elsi” brand 22's

(1 ohm per yard), 24’s (1-7 ohms per
yard) and 28’s enamelled {4 ohms per
yard), 2d. per yard.

Switch Arms  Exceptionally strong and
well made, 2/6 each.

Terminals. A very neat wireless terminal.
Polished complete with nut and washer.
2/8 doz.

Tin Foil. Free from lead. Sheets, 26”7 x
13", 4d. each.

Valve Sockets.
Fine finish, set of four, 9d.

Valve Holders. Best quality ebonite, with
nuts, 1/4 each.

Wood’s Metal, 8d4. per packet.

CRYSTALS. Carborundum,  Copper,
Pyrites, Galena, Bornite, Iron Pyrites
Silicon, Manganese, 8d. per packet.

With nut and washer.

SUPERIOR QUALITY WIRE. British
made. All wire wound free. Post extra.
Single Dble.
S.W.G. S.C.C. D.C.C. Silk Silk Enld
12 1/10  1f11  4/- 5/4 1/8
14 tir 2f-  4f-  5/4 1[9
16 2/= 2/t 4f= 5/6 1/10
18 2/t 2/z 4[4 5/6 /1t
20 2/2 2/3 4/8 6/2 2/6
22 2/6 2/11  5/- 6/8 2/8
24 3-  3/6 5/6 7/4a 28
26 3/7 4/t 6/8 8/z  3/2
28 44 4/7 7z 9/ 3/6
30 5/- s5/6 8/~ 10/ 3/10
32 &/- 7/3 9/z2 13/~  4/2
34 7/~ 83 11/6 14/-  4/4
36 8/8 102 14/- 15/6 4/8
38 11/3 13/2 16/- 19/ 5/3
40 15/- 18/~ 13/6 22/6 6/6
42 17/3 21/~ 31/6 a4/~ 9[-
At per Ib.

Carriage extra, Please remit ample postage,
balance returned. Orders over {2 carriage
paid. Money back if not sausfied.

J. L. CARTWRIGHT & CO,,

Dept. W. 130/132, LONDON ROAD. MANCHESTER.

'Phone—Cent. 4209.
Special Terms to the Trade.

Works : BERRY STREET

Manufacturing Electrical and Radio Engineers

‘Grams— Pladuram, Manchester.
No Catalogues yet.

Price 5/-
SUPPLIED

NORMAL SIZE, No. W 70 V, 15 Volts

IN TWO SIZES FOR 15,
and with Tappings
ALL BATTERIES FITTED WITH PLUG SOCKETS AND MOVABLE TERMINALS.

HIGH TENSION DRY BATTERIES
for WIRELESS SETS

71 V, 30 Volts
Price 15/-

50 or 60 VOLTS.
in 3 Volt Steps.

GIANT SIZE, No. W 73, 15 Volts
Price 6/6

Complete lllustrated Price List on Application.

DRY BATTTERY MANUFACTURERS

THE EFANDEM CO., LTD., FALLINGS PARK WORKS,

WOLVERHAMPTON
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For they are
jolly ‘good-
\=FELLOWS

Fellows Head Telephones,
4,000 ohms.

two earpieces in light die cast
non-ringing metal.

Price 30/- per pair.

Deliveries. Immediate against cash
with order.

Manufacture. The same high
grade workmanship as the Fellows
Magneto.

Send your order to-day. (Cheques,
P.O., P.O.O. or M.O. to be crossed
London Joint City 8 Midland
Bank, Ltd.)

‘Grade terms for quantilies on request.

FELLOWS MAGNETO Co. Ltd.
- LONDON, N.W.10.

I'elephone : Telegrams :
Willesden 1560-1. Cutamag, Phone, London.

For all Radio Apparatus and Com-

ponents,

To ensure the

earliest attention

with your order.
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North Wales Wireless College & Amateur Supplies

COLWYN BAY. "Phone 407.
Most Complete Stock of all Wireless Students prepared under ideal conditions as
Instruments anad Accessories. Wireless and Cable Operators
POSTAL AND RESIDENTIAL TUITION.
PROMPT DELIVERIES. SPECIAL POSTAL COURSE FOR AMATEURS,
LIST BY RETURN, 1id. STAMP. PROSPECTUS POST FREE.

W'RE L SS | <L EFOR YOUR AERIAL

§ 100 ft. 7/22 COPPER
/RECEIVERS s 1016
i REWO UN D SKEIN ROPE CORD, upl FTE

1 MAST PULLEY,
4000 ohms LEAD - IN - TUBE, Fostfrec Buitish
AND UPWARDS

LN Henry J. Brewster & Co.
Per I 2 Y — > 11, Queen Victoria St., London, E.C,4

G TUROCK 41 HIGH STASTN BHAM

SKINDERVIKEN BUTTON,
A Supersensitive Microphone.
Enown all over the world and patonted
in every civilized country. Over 80,000

sold. ENGLISH Manutsoture,
Make up your own Loud Speaker,
Transmit your GRAMOI}HONE musle
: to any room in your hoase.
The only practical Microphone for use in Detectiphone Sets.
Price 5/- each
Special Low Resistance Receivers (for use with
Skinderviken LButtrvAn‘n) e . ao .. 10/- saeh

Special Gramop .. .. e 1=,
COPPER, BHASS, &c., &c. Welto or 16 page, BOOKLET fully llustated and
found Transmission, 6d. Post free,

CHARLES CLIFFORD & SON, L.TD, Sols Proprimrs :

MIKRO LTD., 274/6, Pentonville Rd., London, N.1
B' RM IN G H A M_ opp. Eiug's Cress (Moef.) Rly Station),

MANUFACTURERS
and RETAILERS
promptly supplied with
Terminals, Screws,
ValveLegs, Spacers,

F. WIGGINS & SONS
Nuts, Washers, &c.

Telephone :
Avenue 2248
Largest Stock
In the World.
Prices Right. Quality Right

FOR CON DENSERS APPLY FOR TRADE TERMS

AND ALL PURPOSES, The ORMOND ENGINEERING Co.
102,103 & 104, Minories,London, E.1 199, PENTONVILLE ROAD, LONDON, N.1
'Phone: HOLBORN 1812,

PHONES “c.iiiis 30/ CRYSTAL -SET 37/6

Special Wireless Telephones, 4,000 ohms, 30O/~ post free.  Receiving Set on Mahogany base,
single slide Tuning Inductance, Fixed Condenser, Crystal Detector, Terminals, @O/~ post free.
Valveholders in Ebonite, first quality only, 1/-.  Paris is received quite easily on this set.

I. K. STEVENS & Co. Wireless Section, 32a, Chester St., Grosvenor Place, S.W.1

Trade Inquiries Invited. Phone—Victoria 5837
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IMPORTANT—
NOTICE

A. C. COSSOR, Limited, hereby give notice
that the order of Mr. Justice Russell of the
1st March, 1922, continually advertised by
the Marconi Co., was an order ARRIVED
AT BY CONSENT.

Being engaged at the time in the production
of an improved and different type of valve,
A. C. COSSOR, Limited, did not consider
the patents in question of sufficient importance
to warrant the expense of litigation.

A. C. COSSOR, Limited, respectfully leave
the public and the Trade to judge whether
the constant repetition of the notification of
the judgement referred to is necessary or
expedient in the circumstances.

A. C. COSSOR, LIMITED

Aberdeen Works, Aberdeen Lane,
Highbury Grove, N.5
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WIRELESS

Take advantage of our 14 years' experience of Wire-
less. Build your own receivers. We can supply all
parts, and show you how to do it.
JAMES FRASER & CO,
(In collaboration with E.T.C. Address as below)

SCHOOL INSTRUCTION

Day, Evening and Postal courses in Wireless, Valves,

P.M.G. (Exam.), and amateur classes. Also

ete.
Cable and Telegraphy. Prospectus from
’Phone : North 1036. Principal :

ELECTRICAL TRAINING COLLEGE,
Radio House, Manor G'dns, Holloway, N.7

THE LONDON RADIO CO.

Manufacturers of Wireless Requisites

Valve Holders, all types - 9d. each
Rheostats - - - 29
Switch Knobs, screwed -~ 23d. ,,

Condensers, Variable, from 5/- to 21/~
Ebonite Panels cut to any size

Buy from the actual manufacturers.

1, Lonsdale Rd., Kilburn, London, N.W.6

Cash with order, Postage and packing extra,

My

Unmounted (as illustration),
Suitable for 120 w Phones.

Unmounted -
In Box with Terminals -

15/-
- 18/6

VERNIE .
ADJUSTMENT __E%j
FOR SLIDERS E

Complete with 13 in. bar. i
Bar and Slider - 4/6 vest

As illustrated - - - 2/3

CONDENSER SCALES
Engraved 0-180°

With Knob and Bush -

AERIAL WIRE

““ON" and

5 Enamelled Stranded.

“OFF" Switches 712 pnamelled Sirancee.
150 ft. - - - - - 9/-

SINGLE LAYER
COILS

43 in. diam. 9in. long,

Wound with 24 Enamel.
- - - 39 6/6

Price -

G. Z. AUCKLAND & SON, 3%,

395, St. John Street, E.C.1

3173 CLERKENWELL.

E




THE WIRELESS WORLD AND RADIO REVIEW Aucust 19, 1922

—TRADE ONLY—
Send for List A/23

containing full particulars and illustrations
of our wide range of complete CRYSTAL
and VALVE RECEIVING SETS, and full
range of Electro Supplies for Wireless

INDISPENSABLE TO THE TRADE,

---CQ Std bi

for ERICSSON PHONES

‘ ‘ 7HEN you instal your wireless set—crystal or valve
—you'll get maximum results if you fit Ericsson

Phones—clarity, sensitivity, strength of signals and absence

of “ click.” Specially suited te telephony.

Ericsson Phones embody the accumulated cxperience of telephone

manufacture for a generation,

Easy to the head, light and comfortable. The magnets never lose

their strength and ““ sherts "' are non-existent,

Write for Particulars
The BRITISH L. M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office:
60, Lincoln’s Inn Fields, E.C.2

14
® EEEDY ENNE &

Telephones
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They FALL into Position :

ParTs K. B, For
CONDENSERS.

‘Points to Note.

Moulded Top and Bottom Ebonite Plates.
All Vanes Guaranteed FLAT.

All Parts clear of Burrs, etc.

No Protecting Supports on Top.

RESULT.

For Panel Mountmg

‘ In Pol. Mahogany Cabinet.

Capaclty

Set of Parts. ‘ Assembled. |
o5 | o2m- 0 80 38/8
001 21/- 24/ 31/8
00075 17 20/ 26/-
0005 13- 17- | 226
"0003 w- | 4 19/-
0002 8- 11/- 18/~
0001 | - 10/~ 14/8
00005 g 1 s- 9/

ENGRAVED EBONITE DIAL 3/3 extra
Large Stocks now in hand. Complete Sets, Units and
ALL AMATEUR REQUIREMENTS.
IMMEDIATE DELIVERY.

CATALOGUE. Post free 4d.
(Carriage Extra on Orders under £2)

Trade Enqguiries [nvited.

The “K.B.” Radio Equipment Company,
tied ofics 109 High Road, Kilburn, N.W.6

& Showrooms:
Bus Services— 3 minutes Kilburn Park Station
akerloo Rly.).

8 16,28 & 51 Pass Door.

TELEPHONY RECEIVERS

TWO-VALVE RESISTANCE AMPLIFIER.—Will receive all
wavelengths from 180 metres to 30,000 metres. Perfect for
telephony. Mounted in French polished mahogany cabinet
with ebonite top. Perfectly simple, and can be operated by
anyone. Finest workmanship and finish.

Every instrument tested and guaranteed to give perfect results.
PRICE — 2-valve £5, 3-valve £6.

Ono-valve panel A very superior instrument. Price 28/-.
Dlustrated Catalogue, 3d., post free.

LEWIS POLLARD,

MANUFACTURER OF WIRELESS INSTRUMENTS,
209, Cunliffe Road, BLACKPOOL.

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

.THE “W.p.”

Morse Practice Key

Well Made. First-elasg Finish, Thereughly Raliable

Price 7/6 Post Free

THE WIRELESS. PRESS, LTD.

12.13 HENRIETTA STREET, LONDON, W.C.2

SOMETHING NEW

COLOURED HIGH FREQUENCY TRANSFORMERS
Interchangeable type to fit standard valve holders.
These transformers are manufactured from a new insulating
matenal with equal insulation properties to ebonite, and are

lied in various col to quxckly distinguish the wavelengths.
The various coloured tr. the
of your receiver and relieve the dull monotony of an ebonite
panel. Supplied in white, green, red, amber, and blze.
Unwound formers fitted with split pins,

4/- to 5/6 EACH, postage exira.
The trade supplied.

LEWIS POLLARD,

Manufacturer of Wireless Instruments,
209, CUNLIFFE ROAD, BLACKPOOL.

Questions and Answers

COUPON

To accompany Questions
sent in during the week
commencing Aug. 19th, 1922,

VOL. X, NO. 21.
See Conditions on Page 670.
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STILL THE CHEAPEST
) FIRM FOR WIRES.
S.W.G. 8.C.C. D.C.C  Single Silk LDl Silk Emd.
1/10 1 5/4 1/8

12 / 171 4/-

14 1/11 2/ 4/- 5/4 -1/9
16 - 2/1 4/2 5/ 1/10
18 2/1 2/2 4/4 5/6 1711
20 2/2 2/3 4/8 8, 2/6
22 2/6 2/11 5/- 8/8 2/8
24 3/- 3/6 5/8 7/4 2/8
26 8/7 4/1 6/8 8/2 3/2

4/4 477 7/2 §9/- /
30 5/- 5/6 8/- 10/- 3/10
32 8/- kit 9/2 13/- 4/2
34 - 8/3 11/8 14/- 4/4
3 10/2 14/- 15/6 4/8
38 11/3 13/2 16/- 19/- 5/3
40 15/- 18- 18/8 22/6 6/6
42 17/3 21/- 31/8 34/- 9/-
At per Ib.

All orders ot 1 Ib. or over wound on reels free. For less than
. reel 3d. extra.
Further Lists on application. Trade Supplied. Postages extra

J.B. Bower & Co., Ltd.

Wireless Manufacturers,
15, Kingston Road, WIMBLEDON, S.W.19
’Phone : Wimbledon 1030. Works : Merton

xxxiv
WIRELESS Sterlmg Wireless Receivers
R i ot cnd waaher . sa . 3  Price 31/- pair
g:s!:ag:c &lguil,:i%sﬁgﬁvx:g # am-p hour o ::f:ll: l% g Y Specification.

Double Head
Telephone
Receiver.

Specially de-
signedfor Wire.
lessTelephony,
Excellent arti-
culation Single
Pole piece cen-
tral operation
diaphragm,
Case of alu-
minjum  with
4 swivel and
trunnioun
movement,
Headbands of
steel  coslet-
tized to pre-
vent corrosion
and are adjust-
able. Each set

> complete with
6 ft, best qual-
. . ity flexible
First quality at cord, weight
moderate prices J 10 0z,
Immediate Delxvery e 31/-. Postage 1/-.

Also 4ooow. 32/-, LIBERAL TRADE DiSCOUNT.

RADIO SERVICE CO., LTD.
62, OXFORD STREET, W.1.

Telephone : Museum 2136.
Works : Church St., Stoke Newington, N.16.

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages. 55 Diagrams and Illustrations.

Price 1 6 NETT.

(Postage 2d.)

The aim of the author in compiling this
volume has been to place within the
reach of the amateur who is interested
in Wireless Telegraphy and Telephony
a Handbook which will enable him to
obtain data that he has otherwise diffi-
culty In acquiring, In order that he
may construct for himself apparatus
which he desires to make, but does
not quite know how to design correctly.

BINDING CASES

1
{INCLUDING INDEX)

VOL. 9

The Wireless WOrld
Price 3/6 nelt.

(Post free 4/-)

INDEX (soLDp SEPARATELY)
Price Sd, Post free.

The Wireless Press, Limited
12-13, Henrietta Street, Strand, London, W.C.2

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

AMERICA’S LATEST PUBLICATIONS
FOR THE WIRELESS EXPERIMENTER.

HOW TO MAKE COMMERCIAL TYPE
RADIO APPARATUS
By M. B. SLEEPER.
Price 4f- net (post free 4/3).

- . . g .
| The experimenter will be able to get a world of ideas for the design and

construction of his wireless apparatus from the very clear descriptions and
ninety-eight illustrated figures.

CONSTRUCTION OF RADIO PHONE AND
TELEGRAPH RECEIVERS FOR BEGINNER
By M. B. SLEEPER. :
Price 4/- net (post free 4/3).

el Each piece of apparatus described was first made, tested and found efficient
§| before the final design was accepred. Working drawings prepared especially
= for the novice and the man who wants to receive the wireless broadcast.

RADIO EXPERIMENTER'S HANDBOOK
By M. B. SLEEPER.

Price /- net (post free 5/3).

| A book which tells in a very concise way the “ Why ” of radio and answers
many of the ¢ Practical Questions of the Beginner,” and even the more
| advanced student of Wireless.

To follow shortly
THE ABC OF VACUUM TUBES USED IN
RADIO RECEPTION
By E. H. LEWIS.
Price 6/- (post free 6/5).

Written particularly for those who know nothing about wireless, but who
desire an understanding of the elementary principles of operation of vacuum
tubes, and various circuits in which they are used for reception of wireless
telegraph signals, music and speech by wireless telephone.

THE WIRELESS PRESS, L.TD., Dept. W.W.

12-13, HENRIETTA STREET, STRAND, LONDON, W.C.2
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DON'T WORK

IN THE DARK.

If you have a Wireless Set and
know but little of the principles
of its working, you are missing
a great amount of the interest
and pleasure which the man ob-
tains who has this knowledge.
It is nice to get good results
but where is the satisfaction

if you know not how they are
obtained ?

The Elementary
Principles of

Wireless Telegraphy

By R. D. BANGAY,

tells in the simplést possible manner, the theory
and practice of wireless.

The Author makes the subject intelligible to
persons who do not possess much technical
knowledge, and at the same time it is brief and
accurate.

The book is so arranged as to be useful as
a reference book for students and amateurs.

It is published in two parts

PRICE 4/- EACH
(post free 4/5)

or combined in one volume

PRICE 7/6 NETT

(post free 8/3).

The Wireless Press, Limited

Dept. W.W.
12-13 Henrietta St., Strand, London, W.2.

- prepared for those who are desirous of getting

- T he |
A B C
OF WIRELESS

PERCY W. HARRIS

EDITOR OF “CONQUEST?”
(The British Magazine of Popular Science.)

D. D.
Price nel. Post free

THE BOOK for zhe
‘MAN IN THESTREET’

This wonderful little book has been specially

a good knowledge of Wireless without delving
into text books.

No technical expressions
to puzzle over.

No hard thinking to be done.

No mathematical formule

to be elucidated.

What is Wireless? How does it Work?

The A.B.C. Will Tell You
Wireless is the Topic of the Day

The Up-to-date man needs to be conversant with it.

An evening spent in reading this book will put
you in a position to appreciate to the full the
wonders of the latest and greatest of sciences.

The Wireless Press, Ltd.

12-13, Henrietta St., Strand, London, W.C.2
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9 and 10, Charing Cross, S.W.1

ALL - BRITISH
WIRELESS

EXHIBITION & CONVENTION

will be held at the
HORTICULTURAL HALL

WESTMINSTER : [LONDON : S.W.1

SEPT. 30™ T10 OCT. 7"

(SATURDAY) (SATURDAY)
®
This will be the most representative
Wireless Exhibition ever held in
Great Britain.
®
THE CONVENTION will be
held under the auspices of the
WIRELESS SOCIETY OF
ILONDON and all afiiliated
societies. .

Communications should be addressed to

THE ORGANISERS

BERTRAM DAY & CO., LTD.

WIRELESS PUBLICITY SPECIALISTS

Gerrard 8063 /4
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11 August, 1922.

To THE ORGANISERS OF
THE RADIO AND WIRELESS
EXHIBITION & CONVENTION

i

We desire to express our deep regret that the advertise-
ment inserted by us in the “ WIRELESS WORLD AND
RADIO REVIEW " contained a.very serious reflection on the
Exhibition to be held at the Central Hall, Westminster, on the
2nd September, by the Radio and Wireless Exhibition and
Convention. We failed to realise its full significance at the time, but

we realise now the injury which it was calculated to occasion to the

Radio and Wireless Exhibition. -

We undertake not to repeat it and we also undertake to
publish this apology in the next issue of the “ WIRELESS WORLD
AND RADIO REVIEW ™" in as prominent a manner as our

advertisement, and to pay the costs.

BERTRAM DAY & CO. LTD.

BERTRAM DAY,
Managing Director.
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The OHMER INSULATION
TESTING SET (COX'S PATENT)

This is the lightest, cheapest and best instrument of its
kind on the market. It consistsof an Ohmeter and Generator
mounted in one case. The Ohmeter is of the Electrostatic
type, giving extreme lightness. Absolutely unaffected by
external fields. It reads directly in Megohms and is
independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

LW

WARNING.

MARCONI'S WIRELESS TELEGRAPH CO.,LTD.,

v

A. C. COSSOR, LTD.

Marconi's Wireless Telegraph Company,
Limited, GIVE NOTICE that an ORDER was made
in the High Court of Justice, Chancery Division,
by Mr. Justice Russell on the 1st March, 1922,
restraining Messrs. A. C. Cossor, Ltd., from
infringing the Marconi Company's Letters Patent
Nos. 28413 of 1913 and 126658, except so far as
Messrs. A. C. Cossor, Ltd. manufasture for
H.M. Government,

Messrs. A. C. Cossor, Ltd., were further
ORDERED upon oath to DESTROY all articles
and apparatus (other than those constructed to
the order of H.M. Government) made or used
by them in INFRINGEMENT of these patents,
and TO PAY THE MARCONI COMPANY DAMAGES
AND COSTS.

The M-O Valve Company, Limited, of Osram
Works, Brook Green, Hammersmith, London,
W.6, is the only firm in this country licensed to
manufacture thermionic valves under the
patents belonging to the Marconi Company.

Any valve similar to those generally known
as the ‘‘French type" constitutes an infringe-
ment of the above patents whether manufac-
tured in this country or imported from abroad.

Marconi House, Strand, London, W.C. 2.

| THE WIRELESS PRESS,

Hoyle’s Book Saves Time

The tables and equations are compiled
in book form and reference to the
detailed index speedily puts one in
possession of the information desired.
NO OTHER COMPLETE BOOK
EXISTS FOR THE USE OF
RADIO WORKERS.

Send at once for a copy of

STANDARD
TABLES & EQUATIONS

RADIO TELEGRAPHY

By
BERTRAM HOYLE, M.Sc.. Tech.. A M.LE.E.

Price 9/= nett. Post free 9/9

LTD.
Dept. W.W. 8/4
12-13 Henrietta St., London, W.C.2

Registered “NIPHAN" Trade Mark.

WATER-TIGHT PLUGS

and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

COUPLING CONNECTING CABLES

Phones :
2600 Gerrard, 1206] Central.

Telegrams :
Nipbon, London.”

As used by H.M. War Office, Electric Supply Companies,
Railway Companies. Marconi's Wireless Telegraph Company

SIMMONDS BROS., LTD.

4. 6 & 8 NEWTON STREET, HOLBORN, W.C.

SIX WAY TEE CONNECTORS

Pateetod in Esgland asd Abroad.
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4 2. All connections
1. Perfect insulation

of grid connection en

shown in diagram
ready made for you
sures silent opesation. and brought ou

10 terminals.
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3. To add an amplifying stage,
connect 10 terminals and insert
valve.

1 ~ 1 p -4 / i (-
4. Tapped holes in two sides i 'l//// / 4
and base make fitting easy. | 4

The most important detail improvement yer made in Wireless Receiving Sets.

THE ELWELL AMPLIFYING UNIT

Comprising valve socket and ironclad This patented " ampllgymg unit, when pro-
intervalve transformer, mechanically and vided with a valve and connected as marked
electrically combined in one unit. on the terminals, is all that is necessary to
give one stage of amplification to your
existing set. No soldering is necessary. The
unit is easily attached to panel or shelf, or
will stand aK)

Exclusive design  covered by patents.

British made and guaranteed throughout.
The self-contained permanent connections
are a big practical advantage, while the
perfect insulation of the grid connection will
To secure early delivery order at once. appeal to all amateurs troubled with “ noise.”

Price 39'6 only, for complete amplifying unit, less valve.

Enquiries for all wireless components invited.

C F. ELWELL, LTD., CRAVEN HOUSE, KINGSWAY, LONDON, WCZ

wx! Printed by Sanders Phxlhps & Co Ltd Chryssell Road London, S.W. () for the-—: \‘

1 Proprietors and Publishers, The Wu‘eleﬂs Press, Ltd., 12-13, Henrietta Street, London,
W.C.2; Sydney, N.S.W., 97, Clarence Street ; Melboume, 422-24, Little Collins #3
Street New York, 326, Broadway.
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i ALWAYS USE

HART ACCUMULATORS

SUITABLE FOR ALL CLASSES OF
ELECTRICAL WORK

WE SPECIALISE IN

HART

4 HIGH TENSION BATTERIES

HART ACCUMULATOR C()., L'!‘!’"

STRATFORD  , ViSIT OURZsTAND NO. 17w LONDON, E.15

BRANCH OFFICES AT : BORTICULTURAL HALL, Sep. 30thtoOct.7th

BELFAST: 41, Chichester Street. | GLASGOW: 107, Wellington Street.

BIRMINGHAM : 174, Corporation Street. | LONDON: 36, Victoria St., S.W.1

BRISTOL : 37, Victoria Street. MANCHESTER: 4, Victoria Bridge.
YORK : 6, Bridge Street.
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STERLING No. 1
CRYSTAL W/T
RECEIVING SET

Specially designed for use in connection
with the Wireless Telephony Broad-
casting Scheme, and is  suitable
for a range of about 25 miles.

PRICE £7-12-6

Visit our Stand No. 34. All-British
Wireless Exhibition, Horticultural Hall,
September joth to October 7th.

STERLING TELEPHONE

/) & ELECTRIC CO., LTD.
@ 210-212, Tottenham Court Road,
‘ LONDON : : : W1

Telephone No.  : 4144 Museum (7 lines)
Telegrams : ** Cucumis, Wesdo, London."”

= p e Works : DAGENHAM, ESSEX,
I 5 = e BRANCH.ES*. ?
IMMEDIATE DELIVERY R T e oa s Flass,

“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity,
LET US QUOTE YOU

SEND PJURTICULARS OF YOUR EXACT REQUIREMENTS TO
THE MANUFACTURERS

5 =

ND FIBE

DIAMOND-FIBRE HIGH ROAD
WORKS SOUTH TOTTENHAM. N 1S,
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The New

BURNDEPT’ Precision

Variable
Condenser

The design of this instrument is such that it can be produced
in large quantities at a reasonable price, whilst retaining a high
standard of technical cxcellence.

SPECIFICATION, Vanes of hard thick aluminium.” Bearings
metal to metal. Contact to moving plates by phosphor bronze
soldered strip. Adjustable operating tension. Spacing between
plates sufficient for pressure up to 1,000 volts. Built upon Bakelite.
Suitable for mounting on any panel from }” to 4” thick, by drilling
4” clearing hole for spindle and 34" holes - for fixing screws.
Each instrument supplied complete with "a high-class engraved
and polished Ebonite dial and substantial knob assembled, and
the necessary fixing screws. The maximum capacity is ‘ooo8
and the minimum capacity negligible.

We recommend this size condenser as being the most suitable for
both A.T.I. and secondary tuning. It is the same condcenser

which is built up into all cur new l BURNDEPT ‘ tuners.

No. 141 No. 142
PRICES.

No. 141. For Panel mounting. . ao ag ag ao £2

No. 144. A smaller size condenser capacity ‘ooc2ys for high
frequency amplification, Vernier tuning, reactance tuning, etc.
No. 144 for panel mounting only. The specxﬁcanon of this
condenser is precisely the same as No. 141. .. . £112
No 142. Mounted complete on Ebonite Pancl and in pohsh(d
walnut case ao 0o 0o £215

/

‘

THE TRADE ARE INVITED TO ASK
FOR QUOTATIONS FOR QUANTITIES

Visit our Stand No. 12A, All British Wireless Exhibition,
Horticultural 1iall, Scptember 3oth to October 7th.

LONDON SHOWROOMS:
15, BEDFORD ST, STRAND, W.C.2

BURNDEPT | Ltd.

Aerial Works and Eastnor Works
BLACKHEATH VILLAGE, S.E.3

All | "BURNDEPT | Apparatus is duly licensed under
Marconi Patents for amateur use in Great Britain.

AvucusT 26, 1922
I NS NS s

SHEET ROD AND TUBE stocked in
qualmes suitable for all Wireless work.
KNOBS (Moulded), various patterns stocked
GONDENSER DIAL AND KNOB.
3" and 4’ dia.—0°—100°

Watch this Advert.
for new
mouldings.

Enquiries Solloited.

WHOLESALE ONLY.

AMERICAN HARD RUBBER CO.

(sriTaIN) LiMITED
i13a, FORE STREET, LONDON, E.C. 2
Teleg. ** Eboniseth, Ave., London.” *Phone ; Central 12754

Our Motto!

Satisfaction

Filament Resxsta.nces, Smooth Action .. .. 4;-
Sound constructxon easy to mount.
Grid Leaks (Tubular enclosed), 2 2/-

Crystals {Selected), Zincite, Bormte Slhcon, Galena,
Carborundum, C. Pyntes, ete. ..

6d.
Crystal Cups, with side fixing screw .. .. .. 6d.
Brass Square Rod, 12" x 1" x }” .. .. .. 6d.
Inductance Formers, 12" x 3" .. .. .. .. 6d.
Inductance Formers, 12" x 4” .. .. .. ..ood.
Inductance Formers, 12" x 5" .. oo .. 0o 1/-
Sliders with Plungers . .. .. .. 6d.

Aerial Wire Stranded

Fusible Alloy for lemg/ Ctystals
Aerial Insulators, Egg, Porcelain

per 100 ft. 3/6
6d

Aerial Ingulators, Reel Type .. .. .. 44.
Aerial Pulleys, Aluminium, with cord .. .. 1/8
Condenser Vanes, Aluminium (accurate). . per doz. 1/10
Condenser Spacers, Large (true to -0017) .. per doz.  5d.
Condenser Spacers, Small (true to -0017). . per doz. 3d.
Condensers, Tops and Bottoms (Bushed) .. each 1/-
Condenser Ivorine Scales, 0-180 deg. o .. .. 9d.
Switch Arms, Laminated with Bush, ete.. . .. .. 2/3
Brass Studs, 3" high x }” dia. .. .. per doz, 1/-
Brass Stads, }” high x " dia. .. .. per doz. -1/3
Brass Studs, " high x 1" dia. oa per doz. 1/
Hellesden 36v. H.T. Batteries, with plug. . .. each 86
Telefunken and A.E.G. Valves Tested 106

Headphones, Double, excellent for speech and Musxc,
2,000 ohms, 30/-. 4,000 ohms, 32/6.
Postage extra.

The ESSEX WIRELESS Co.
(Office and Showrooms)

499, Grove Green Road, Leytonstone, E11

Telephone : WANSTED 749. (1 minute from station G.E.R.)

i
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The Name “‘BURNDEPT"* GUARANTEES Cent. Per Cent. QUALITY & EFFICIENCY.

LIVERPJOL: MANCHESTER:
10, SouTH JoHN 61, BRIDGE STREET,
STREET. DEANSGATE.
I BURNDEP ;
BIRMINGHAM : 48, Glrr.EZ:oSR:z:
$33 New Srreer. | A o ~ ; e STREET.

LONDON OFFICE & SHOWROOMS
15 Bedford Street., Strand., W.C.2

Burndept 1. Receiver : WE HAVE A compLeTe  Burndept I1. Receiver

: STOCK OF ALL WIRE- :
LESS ACCESSORIES

BURNDEPT  (Patent) Coils—
: COIL HOLDERS — TUNING
¢ PANELS -— CONDENSERS :
¢ AMPLIFIERS — ACCUMU-
: LATORS — HIGH-TENSION
: BATTERIES-- HEADPHONES
: VALVES— MASTS—SPREAD :
:ERS—-AERIAL WIRE— :
i INSULATORS — SWITCHES,
: Etc., Etc. :

Size 93" x 7§"x 43" Size 113" X 93" x 43

[LLUSTRATED  CATALOGUE. }

: OPTIONAL SINGLE
ONE VALVE i postiree 6d.; to all who apply and mention  $
DETECTOR SET. 1 . Wius Fond . rbe oo il § NOTE MAGNIFIER.
pRIcE: | BEmEERTacml L e
(With 'Phone Transformer) § PRICES from £2 l ; (With 'Phone Transformer)

The Trade are invited to ask for Quotations Sfor Quantities.
LONDON SHOWROOMS: 15, Bedford Street, Strand, W.C.2

Visit our Stand No. 12a., I British Wireless Exhibition, Horticultural Hall, Sept. 39th te Oct. 7th

AERIAL . WORKS BLACKHEATH
BURNDEPT ¥

Ltd. EASTNOR WORKS VILLAGE S.E.3

All BURNDEPT ' Apparatus is duly Hcensed under Marconi Patents for amateur use in Great Britain.

The Baynton High Tension Unit Regd. No. 1

Containing Vi i
45 Cells -

1896/22

ADVANTAGES :

(B) Exhausted cells replace | at the cost of & few penoe.
£ (D) Four Tajpiag, or more if required.

(A) Each Battery can be separately Tested.
(C) No soldering requirel, exhausted Batteries replaced by unloing 2 screws.
E) A neat Polished Boz, with Ebo.ile -1op and Brass Terminals.

T e e 27/8 SEND FOR ONE TO-DAY ALL BURNDEPT AP-
75 volts .. 32/6 The Best Value on the Market PARATUS IN STOCK |

Sole Manufacturers—C. S. BAYNTON & SON, 133, New Street, EIRMINGHAM.

A2
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A New Condenser for
Wireless Receivers

With Clips for Grid Leak.

THE DUBILIER TYPE 600
MICA CONDENSER

The illustrations show two types of this new
condenser for wireless receiving circuits. The
condensers have the same perfect mica insulation,
the same high efficiency and the same permanence
of capacity as thelarger Dubilier Mica Condensers
used in wireless transmitters. Distortion when
receiving telephony is often due to bad design of
the components of the receiver—therefore use
efficient Dubilier Condensers in your receiver
to obtain the best out of your set. -

. PRICES:
Capacity between 0°0001 and 0°001 mfd - 2/6 each

) ”» 0°001 9 0°005 - 3/' )
(inclusive)
Condensers complete with Grid Leaks - 7/6 ,,

TRADE TERMS ON APPLICATION.

SHMEPHERDS
u

"
CREEN

Both types of condenser (with or without clips
for a grid leak) are fitted with screw terminals
as well as tags for making soldered connections.

ROAD
et

COLDRRWE

Visit our Stand No. 36. All British Wireless Exhibition, Horticultural Hall, September 30th to October 7th,

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’s Bush, London, W.12

Telephone—Hammersmith 1084, Telegrams—Hivoltcon, Phone, London. Code—Marconi International.

—— s ——

F BT N
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ELECTRICAL AND
Mechanical Engineers

Contractors to the Admivally, Way Office & A1y Force

Manufacturers of . .

MARCONTS WIRELESS DISC DISCHARGERS.

ROTARY CONVERTERS. DYNAMOS.
ELECTRIC MOTORS. TRANSFORMERS.
BOOSTERS. BOX HIGH VACUUM PUMPS.

COMPLETE ELECTRIC LIGHT INSTALLATIONS

For Country Houses and Yachts.
Lighting Sets for Motor Cars and
Aeroplanes. Estimates Free.

AN EFFICIENT STAFF FOR REPAIRS

Inventors’ ideas carefully and skilfully
carried out from the preparation
of detailed drawings to the completzon
of the finished article :

W.MACKIE & CO

ESTABLISHED 1882

THE PALACE ENGINEERING WORKS
129, 131, 133, Lambeth Road, London, S.E.1

TELEPHONE 182 HOP
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IF YOU REQUIRE

A LIGHT MAST OR
AERIAL SPREADER

WRITE TO
M‘GRUER HOLLOW
SPAR CO. LTD.

COMMERCIAL ROAD,

LAMBETH, LONDON.
S.E.1

"Phone Wires :
HOP “QOLLOSPARSH
718 WATLOO, LONDON.”

TRADE MARK

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

Avgust 26, 1922

LEXFE R IEN CE

HIGH.FREQUENCY
AMPLIFICATION

100 to 20,000 METRES

IMPROVED ADJUSTABLE REACTANCE COILY SELF-

TUNED. SPECIALLY DESIGNED TO GIVE THE HIGH-

EST EFFICIENCY ON THE SHORT WAVELENGTHS
USED IN BROADCASTING.

Visit our Staud No. 837. Al British Wireless Exhibition,

Horticultural Hall, September 30th to October 7th.

This i3 the high frequency unit that every wireless experimenter

has been waiting for. The fact that it bears our name is a

guarantee that it will do all that is asked of it.

ADVANTAGE OF HIGH FREQUENCY AMPLIFICATION.

All serious wireless cxperimenters will appreciate the great

advantages of high frequency amplification before rectifyng.

It makes signals far below audible strength easily readable

and permits additional audio frequency amplification {after

rectitying) without rendering the receiving set unstable.

THE TAPPED ANODE REACTANCE COIL.

This coil, originally developed by Mr. W. A. Appleton, our

research director, and specially designed for short wavelengths,

has now been still further improved by a finer sub-division

of the tappings to obtain the best efficiency for broadcasting.

NEW AND IMPROVED DESIGN.

The coil is sectionally wound and cylindrical in form as this

design allows greater mechanical strength in the winding

ai the tapping points than does the earlier disc type.

100 TO 200,000 METRE RANGE.

Twelve tapping points are provided rovering a range of wave-

lengths from 100 to 20,000 metres.

CONSTANT REACTANCE VALULE.

The tappings have been selected to keep the reactance value

approximately constant for all wavelengths.

NO TUNING CONDENSER NEEDED.

No tuning condenser is necessary as the capacity of the winding

renders the coil self-tuned.

HIGHEST EFFICIENCY.

This type of coil gives a higher efficiency on short wavelengths

than any other method of intervalve ccupling.

DELIVERY— Immediately from stock.
PRICE--Tapped Reactance Coil as specified,
complete with wiring diagram .. 50

Twelve point switch for use with same .. 16/-
Audio-frequency Intervalve Transformers each 25/-
Telephone Transformers 0 . each 20/-

Radio Instruments Limited

Managing Director: J. Joseph, M.1.E.E., late Manager to
Mr. H. Sullivan. Chief Designer: W. A. Appleton, M.E.E.,
M.I.LR.E., late Admiralty Technical Research Officer.

ONLY ADDRESS. Works, Offices & Showrooms
12a, Hyde Street,
NEW OXFORD ST., W.C.1

We have the largest wireless works in Central London.
We are wireless engineers of established reputation.
Our name on wireless apparatus is a guarantee of satisfaction.
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WIRELESS EQUIPMENT LTD.
Tel.: .
VD) RADI0 ENGINEERS AND MANUFACTURERS Wi
6785, 35 APPARATUS AND SPARES 35 WS TCENT
WRITE FOR OUR ILLUSTRATED LISTS OF SETS AND COMPONENT PARTS, 3d. POST FREE
Head Ofice : 90, CHARING CROSS ROAD LONDON, W.C.2

Visit our Stand No. 14.  All British Wireless Exhibition, Horticultural Hall, September 30th to October 7th

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS

A Broadcast Receiver. By A. J. Bull - - = S - - 677
Valve Manufacture (continued) - - - - - - = = - - 683
The Trans-Continental Wireless Station of Sainte Assise - - = = = 689
A Suggestion for the Experimenter. By G. P. Kendall, B.Sc. - - - = 693

Contenis continued on next page.

SIEMENS
PRIMARY CELLS & BATTERIES

DRY AND FLUID
for the

High-Tension Circuit of Wireless Apparatus
using Thermionic Valves.

Descriptive Pamphlet (Supplement | to Catalogue No. 600) will be

sent on application to the HACanufacturers :

SIEMENS BROTHERS & CO.LTD.
WOOLWICH, LONDON, S.E.18

Telegrams : ** SIEMENS WOOLWICH.” Telephone : CITY 6400
Visit our Stand No. 48. All British Wireless E <hibition, Horticultural Hall, Sept. 30th to Oct. 7th




x THE WIRELESS WORLD AND RADIO REVIEW Avugust 26, 1922

NOW IS THE TIME to acquire a sound theoretical and practical

knowledge of THREE ELECTRODE VALVES,
(as applied to C.W. Radio-telegraphy and Radio-telephony), by means of my
POSTAL INSTRUCTION COURSE.

Perfectly Simple : 2Lt. E REDPATH,
HMay I Send you Particulars? 19, Niger St., BARROW-IN-FURNESS

CONTENTS (conineq

Wireless Without an Aerial: A New Line of Experiment for Amateurs.
By Percy W. Harris - - = o - -

- - - - - 694
Notes - - - - - - - - - - - = - - - 696
Correspondence - = = = - - - - - - - - - 698
Book Reviews - - - = - - - - - - - - - 698
Calendar of Current Events - S o - - - - - - - - 699
Wireless Club Reports - - - - - - _ . . .  _ . 900
Questions and Answers - S o - - - - - - - - - 703
Share Market Report = = = o o - - - - - - - 710

T

THE WIRELESs WORLD AND RADIO REVIEW is published weekly on Saturdays.

All correspondence relating to contributions should be addressed to THE EDITOR,
THE WIRELESS WORLD AND RaDIO REVIEW, 12-13, Henrietta Street, London, W.C.2.

No responsibility can te taken for MSS. or photographs sent without stamps to defray
cost of return postage. )
Editorial and Publishing Offices 12-13, Henrietta Street, Strand, London, W.C.2.
Telegraphic Address: “ Radionic, Rand, London.” Telephone No.: Gerrard 2807.
Advertisement Managers, Rertrari Day & Co., Ltd., 9 and 10, Charing. Cross, S.W.I.

Telephone No.: Gerrard 8063 and 8064.

SUBSCRIPTION RATES.—
28s. per annum, post free.  Single Copies 6d., or post free 7d.
Registered at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland.

HOLLOW STEEL MASTS FOR AERIALS—

These masts are light, strong, casily erected, and will last a lifetime. All lengths over
15ft. are made in sections and each mast is supplied complete with baseplate, finial, rope
cleat, pulley sheave, guy clips, three steel guy ropes and strainers, painted one coat
ready for immediate erection. Being made of steel, no lightning conductors are required

PROMPT DELIVERY. PRICES F.O.R. FOR CASH WITH ORDER, EACH
10ft. .. 32/6 15ft. ... 42/e 20ft. .. 4a45/-
25ft. ... 57/6 30ft. ... 84/ 40ft. .. 126/-

Other Lengths supplied at equally Low Prices. Trade Inquiries Invited
THE WIRELESS STEEL MAST & ACCESSORY COMPANY

Lombard Street West, West Bromwich Telephone No. 447
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VALVES

DELIVERY FROM STOCK.

RECEIVING.

Filament Anode

Type. Voltage. Voltage. PRICE. ,

e e1eTe

R4B 4 50 110 0 1

V24 52 36 1 40

Q 5°2 50 140 l_’;
(150 as amplifier) &

QX 52 50 140

' SPECIAL LOW TEMPERATURE
VALVES.

- Filament Filament Anode
Type. Voltage. Current. Voltage. PRICE.
L.T.1 '8 4 36-50 £2 10 0
L.T.3 '8 1T > o

TRANSMITTING.

Filament Anode
Type Voltage. ) Voltage. PRICE.
A.T.25 5.5 UP TO 1,000 £1 10 0
A.T.40x " ,, 1,000 2 15 0
Visit our Stand No. 32. All British Wireless Exhibition, Horticultural Hall, September 30th to October Tth

THE

MaRCONI SCIENTIFIC INSTRUMENT co. 1m0

40 DEAN STREET, SOHO, W.1 TELEoRoNE  THEMASINGD. WARD 794
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@mﬂgg Specialities.
The SPHINK ngh Tension Battery ......................................... s.

The Ideal Valve
Accumulator

6 Volts 50 Amp. In wooden case
with leather strap handle.

H 6 Volts so Amp. PRICE 35/-

16 Volts. A battery especially designed with the objecl of giving Carriage 3/-
a constant voltage for a maximum period.
PRICE 3/6 each Camage Pald 4 Vol's 50 Amps. PRICE 24/-
P Carriage ?/-
: V151t our Stand '\To 15 All British \Vlrele S Lxhlbmon o

i Horticultural Hall, Scptemb’r 3oth to October yth.

We have Mavnzvox Loud Speakers in stock Immediate delivery
if ordered now.

Send for Hlustrated Catalogue of complete Wireless Sets and Componen!t Parts.  Post Free—Threepence.

/\ @ATES}R@S

WIRELESS ENGINEERS
Wireless

|3 14,GT QUEEN STKINGSWAY.LONDON.W.C2.
Telegraphy & Telephony.

-~ Phone:Gerranp 576.  Telegrams ZYWATESENG. WESTCENT

EBONITE AND

| Special offer of Aerial Fittings. VULCANITE
150 ft. 7/22 Best H.C. Copper Aerial Wire.

2 Ash Spreaders, 6 ft. X 7/8 in. diameter. I
4 Brass Spreaders Bands with two eyes.
4 White Porcelain Reel Insulators 2 in. diam. TUBES-RODS-SHEETS
2 Galvanised Pulley Blocks with Hooks.
| Lead-in [nsulator 9 in. long with Soldering _ " LARGE
Shoe and Terminal.
100 ft. Stout Manilla Rope. STOCKS

Complete Outfit.

30'_ BRITANNIA RUBBER AND

KAMPTULICON CO., LTD.

7. NEWCATE ST., LONDON, E.C.I

| RADIO SUPPLIES 268 Coner Britammie Londen
(Dept. 1),

236, HIGH HOLBORN, W.C.1

CARRIAGE PAID IN GREAT BRITAIN.
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A Broadcast Receiver
By A. ]J. BuLL.

SUPPOSE that during the last few weeks
Iquite a number of people associated with
-the technical side of wireless telephony
have been rung up by telephone and a conversa-
tion similar to the following has taken place :
“ Hullo Brown! Good morning! I hope
that your cold is better.” ¢ Good morning !
Yes, thank you” (and mutters to himself,
¢ Now how on earth did he know that I had
had a cold? I haven’t seen him for a year.)
Well! What can I do for you?”

¢ 1 want your advice about the construction
of a valve receiver which will enable me to
pick up all the broadcast stations, and also the
Dutch concert on a very poor aerial.

“As I already possess a few odd parts from
ex-service apparatus, I would like to build the
set myself, and make use, if possible, of those
parts. I want really a first-class instrument,
but cash being limited, I should like to build
the set up gradually, and to commence
receiving signals from the moment I purchase
the first valve. At the same time I would like
the finished instrument to be complete in
itself, excepting of course for the H.T. and
L.T. batteries.”

“ Righto, Jones.
for you.”

I will see what I can do

* * *

It is the intention of the writer of this article
to give details and working particulars of a
three-valve amplifier, which can be built up
by anyone from odd component parts that are
at present available at dealers of second-hand
and new apparatus ; and at the same time to
produce a finished instrument of high efficiency
which will enable experimenters to receive from
various broadcasting stations that may be
erected in the British. Isles, and also from some
of those on the Continent.

In the design of the instrument provision is
made for reaction, but since it is understood that
reaction for broadcasting receivers is litkely to
be prokbited by the Postmaster-General for
wavelength ranges up to about 500 metres, it
should be borne in mind that provision is made
for the reaction terminals of the instrument
to be bridged across by a brass strap for
reception on these wavelengths.

Although the finished design is that of a
three-valve instrument, there is no need to
complete the instrument before experiments
in the reception of signals can be commenced.

Provided that the dimensions of the box
and consequently that of the ebonite panel is
adhered to, one valve and its circuit (Fig. 2a)
can be built in the panel as shown in Fig. 2b.
This single valve circuit, with the addition of
an aerial, etc., of course, will enable the
owner to become acquainted with the doings
of the nearest broadcast station.

With the introduction of the second valve
and its wiring, additional experiments are of
course rendered possible, and finally, with the
inclusion of the remaining valve, simultaneous
H.F. amplification, detection, and note magm—
fication become available.

To those who wish to commence operations
immediately with a single valve, and desire
to possess a three-valve instrument complete

" in itself ultimately, and not made up of a

number of units which have to be wired
together to function as a single instrument,
this design should prove of special interest.

The finished instrument, as shown in the
photograph (Fig. 1), will also be found useful
to the keen experimenter who desires to
instantly compare methods of reception, or
to demonstrate the advantage of employing
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a particular method when receiving from a
certain station.

For instance :(—

Supposing the experimenter’s station is
situated about 100 miles from the Marconi
telephony station (2 MT) at Writtle; by
operating the switches provided on the instru-
ment whilst this station is transmitting, radio
frequency and audio frequency amplification
can be compared, the advantage of reaction,
and the disadvantage of carrying reaction too
far demonstrated, etc., also strength of signals
can be noted with one, two, or three valves
in circuit.

The following table indicates the position
of the switches for valves in use :—
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When reaction is required the strap short
circuiting the reaction terminals is opened.

The circuits employed (Fig. 3) are well
known and therefoge need no explanation.
The condenser used (0-ooo§ mfds.) in the
H.F. circuit, is perhaps rather larger than that
usually employed for the purpose, but in-
ductances for the most important waves to the
experimenter, possibly the broadcast waves,
can be suitably constructed, or purchased,
which will permit of the condenser functioning
somewhere near its minimum value. The
advantage of the larger condenser over that
more commonly employed, viz., o-ooo1 mfd.)
will be found when it is desired to receive
wavelengths above 2,500 metres, as the wave

Position of Two-way Switch

H.F. Valve Detectﬁlg\_’alve. L.F. Valve. De\\'ar_Swith. - B turngditoi
Detecting Valve Up Right
Detecting Valve L.F. Valve Neutral Right
H.F. Valve Detecting Valve Up Left
H.F. Valve Detecting Valve L.F. Valve Neutral Left

<

I
S o

Fig. 1.

/ST

b

L N

The complete instrument.
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range of each coil is considerably increased.
For example, Igranic coil No. 600, of 19,700
microhenries inductance, tunes, with a 0-0001
mfd. condenser, from 2,500 to 4,200 metres
approximately.

By a simple calculation, viz., A = 1885 + LC
where L is in microhenries and C in micro-
farads, it will be seen that the range of this
coil is increased with a 0-0005 mfd. condenser,
to 5,830 metres approximately, and the loss
in efficiency due to reactance of the condenser
with these lower frequencies is scarcely
noticeable to the experimenter.

Fig. 2a. Simplified connections of single valve
circuit with switch to short circuit reaction leads.

ORIGIN OF SEVERAL OF THE PARTS EMPLOYED
IN THE INSTRUMENT.

As has already been stated, it is intended
that this instrument shall be made up of
component parts which are available at dealers,
or which amateurs may already possess, and
so a brief description of some of the parts
from which the set shown in the photograph
was constructed by the writer will now be
given.

Tt —~ HT +
I Sihes
P, 3 : =
B
T
S
T
Fig. 2b.  Single valve wiring diagram.

The filament resistances and valve holders
were originally designed for a R.AF. d.f.
amplifier, and purchased very cheaply. The
H.F. condenser and twelve terminals are from
the well-known Mark III receiver. The 0-001
mfd. fixed condenser across the intervalve
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transformer once did duty in a heterodyne
wavemeter.

The switch which can be seen on the front
of the instrument is an ordinary land-line
telephone listening key, sometimes described
by dealers as a “ Dewar ” switch.

The reader should now have the impression
that no particular make of parts is essential.
Some makes are, of course, preferable to others,
owing to their better design and mechanical
construction.

When purchasing component parts it is
advisable to have the full size design (given on
the next page) and dimensions of the panel
(Fig. 4) at hand, so that the dimensions of
various parts may be checked. Sufficient
space, however, has been allowed for any
moderate variation in size of the parts that are
likely to be offered to the experimenter.

After the various parts have been got
together, the wooden box should first be
constructed. This is made of % in. material
and measures outside 12} X 7§ X 475 ins.
in height, the front being screwed on by
means of four suitable I-in. brass screws.
The ebonite top to the box should next be
prepared.

Simplified circuit diagram.

Fig. 3.

This should be unpolished,} in. in thickness,
and secured in position byten I-in. brassscrews
Consideration must now be given to full scale
design and any alterations made to the design
which may be considered necessary, owing
perhaps to difference in size of one or two of the
component parts purchased, to the dimensions
shown in the diagram. It may be anticipated
that the transformers will vary in size, and
also that the diameter of the holes in the
front of the box through which the three




THE WIRELESS WORLD AND RADIO REVIEW

AvcusT 26, 1922

680

LT

’_T :

T ®

T

L

\

Mmoo e S ow e ew en om e R e e =

o - e o e o - - - o= = > omam am ow ’

\

o oy
- A

="
L\./\]




AvgusT 26, 1922 THE WIRELESS WORLD AND RADIO REVIEW 681
INTERVALVE
= HT + TRANSFORMER
i RQ % |
0-03uF EJ/ () l % e
\\ # -H, 5 .—:n-“-“-nj g r___'_L
oottty
B ey | I e )
. 9 - _1
® \ ——-e 9 : g
L el 52
N AN s n Tl
\, i = — ~|[B =
L
— N \ q
\ LS
S — €5 " N
\\f —_—\1
\@ \ o-oeoayr\\zﬁ
@ A
. N\
N "?- i \ \
¢ NS |l lp éla Al A
1. CB.QB
0-0005
MAXIMUM & L® D

\
* 1 |
ey 2
————— 2 R e e \JN—.—‘
-1
LA J




682

filament spindles pass, may vary in diameter,
but these slight alterations should not present
any difficulty. The ebonite panel can now
be unscrewed from the box and the position
of all holes marked ready for drilling on the
underside of the ebonite.

THE WIRELESS -WORLD AND RADIO REVIEW
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should be taken that there is no stretching
or shrinking of the paper. After the necessary
drilling has been done, the panel can be laid
aside for a moment. The front of the box
should now be unscrewed and the hole cut
to receive the Dewar switch, and the three

HT

)

L —ole--

1 b
A
A\~

&

776"

é

I}tl

<

4

Q

! 2

s Tw ; : o
i 7 o /
] — e TG

)
L e e e

Fig. 4. Dimensions of the panels (top and front).

The design on pp. 680-681 is drawn full size.
If a copy of this diagram is carefully gummed to
the underside of the ebonite panel, the position
of all holes to be drilled, and also the disposition
of wiring, etc., is clearly defined, but great care

holes drilled for the reception of the filament
spindies. The next step is to screw the com-
plete filament resistances and Dewar switch
in their respective positions, and fasten the
ebonite panel to the front of the box only by
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three 1-in. wood screws. By means of nine
4 BA screws, } in. long, the three valve sockets
are secured in position. For the drilling of
the holes a 7/64-in. drill is recommended, and
if a 4 BA tapered tap is not available, each
screw may be made to cut its own thread in
the ebonite. This method gives quite satis-
factory results. It is advisable at this stage in
the construction of the amplfier to wire the
filament circuits. This should preferably be
done with tinned bare copper wire of about
No. 20 gauge, as there are a number of soldered
connections to be made. A good method to
follow with the wiring is to bend each wire
10 the shape required and then pass the

THE WIRELESS WORLD AND RADIO REVIEW
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insulation over the wire. This insulation
is commercially known as sleeving, and costs
about 4d. per yard. It is in the form of a
tube and fits closely over the wire.

Here a word of caution is earnestly given.
Do not rush the wiring. It does not pay.
Any extra time spent in wiring and in the
disposition of the various parts is time well
spent. Space the wires as far apart as is
consistently possible, so as to reduce to a
minimum the capacity between one wire in
one circuit and another wire in another circuit.
If this is not done inter-oscillation between the
circuits may result.

(To be continued.)

Valve Manufacture

A BRIEF DESCRIPTION OF THE SIMPLER PROCESSES ADOPTED IN THE
MANUFACTURE OF M.O. VALVES

_ (Continued from p. 647, Aug. 19th, 1922.)
THE dimensions of the electrodes are&@receiving valves, the point of sealing is annealed

of considerable importance, both with

regard to characteristic and rating, andlff

in the case of transmitting valves of definite
watt rating, the energy that can be handled is
approximately calculated on the basis of the
ratio of the rated watts to the anode area.

The disposition of the anode with regard
to the container, the leads and the pinch,
requires considerable attention in valve design,
and also the length of anode with regard to
length of filament must be carefully con-
sidered, in order that even heating may result
over the whole anode during bombardment.
The grid dimensions and spacing are calculated
to maintain definite characteristics in specified
operating conditions, and in the case of trans-
mitting valves the spacing may be varied
throughout the length of the grid, according
to the extent to which it enters the field of
electronic action. The filament diameter and
length are calculated on the basis of the
emission required at a temperature which
allows of a reasonably long life, allowance
being made for the cooling at the ends and a
certain decrease in diameter which occurs
during bombardment.

The sealing-in of the mounted electrodes
is effected by the use of a special machine,
and great attention is required with regard to
the annealing of the glass. In the case of small

by placing the sealed end of the bulb in a gas-
'heated asbestos cup, which is allowed to

‘cool down by slow stages, but the seaming
end of the tube is next melted into the body of
the bulb by attaching it to the exhaust system
on the pumping tables.

After the bulbs have been fitted with the
interior electrodes, they are given a preliminary
exhaust and sealed off. Those which prove
to be free from leaks are later sealed on to the
glass tubing which forms part of the exhaust
system on the pumping tables, and a control
cock is so turned for a sufficient length of
time to obtain the first degree of vacuum.
The cock is then turned to another position,
when the table exhaust system is arranged in
three stages, i.., mercury diffusion pump,
rotary oil-box pump, and motor-driven re-
ciprocating pump. The latter is backing
the box pump to a pressure of I mm. The
box pump is in turn backing the diffusion
pump to a pressure of o-0ol millimetres, and
the diffusion pump is capable of reducing

. the pressure in the valve to something below

0-000001 mm.
The pressure is indicated by the McLeod
gauge. A liquid air trap is placed between
the high vacuum side of the diffusion pump
and the valves undergoing exhaustion, to
prevent the possibility of mercury vapour
. B
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getting back into this part of the system.
Electrical or pressure tests are applied to
determine “the exact condition of the valve
during exhaustion. The current in the valve
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grid potential, the extent of which is a clear
indication of the pressure in the valve and
of any evolution of gas from the heated
¢lectrodes. This test is not carried out

Transmitter type M.T.6. Designed to operate with anode potential of
10,000 volts and dissipating 400 watls.

anode circuit is adjusted so that the energy
dissipated would be the amount that would be
desired to test the valve. This current is
kept constant by increase and decrease of

while the valves are still connected to the
pumps, because in this case the gas would be
cleared by their action as it was evolved. The
test is applied by dissipating a definite wattage
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in a specified time, and then comparing the
gauge readings at the beginning and end of
the test, which will, of course, show the
amount by which the pressure has increased

THE WIRELESS WORLD
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then turned off and the oven allowed to cool
down to a definite temperature, when it is
removed and the valves again connected up
to the several terminals or the inside of the

Large Transmitting Valves being exhausted. The pumps are on the left and
the remote control switch on the right.

during that time ewing to the evolution of gas.
When the required degree of vacuum has
been obtained, an oven is brought down over
the valves and left there until a suitable
temperature is reached. The gas heater is

cage, thus connecting anode, grid and fila-
ment to their respective circuits, after which
the cage is placed in position, and then bom-
bardment can be commenced. This is done
slowly and with great care, the operator
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watching for the appearance of the blue glow
indicating jonisation. In the early stages of
bombardment, the blue glow will appear
before there is any visible sign of the anode

- T/

Type T30. A low power Transmitting Valve

" dissipating 30 wallts.

heating. As soon as the glow appears, the
filament current is reduced to zero, and the
next valve proceeded with in a similar manner,
and so on until the entire batch which the
operator is manipulating has received this

AvucusT 26, 1922

preliminary bombardment. The process is
then repeated, commencing again with the
first valve, until it is found that the glow is
accompanied by visible heating of the anode.

%

Type T250. Requires an Ancde
Voltage of 2,000, and dissipates
1-kW. Ovwerall length 280 mm.

Experience alone on the part of the operator
can show how long it is safe or wise to allow
the filament current to be maintained while there
is blue in the valve. Two things may occur :
either a rapid .increase in ionisation, resulting
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in a flash over between anode and filament
which would destroy the valve, or a serious
wasting of the filament due to bombardment
of positive ions. Even an experienced operator
may produce valves which, though being good
as far as vacuum is concerned, may have their
filaments wasted to such a degree as to cause
them to be rejected on subsequent tests,
on account of the required filament voltage
being too high. Further, it is clear that if
this did not happen to be the case, such wastage
would result in a short life for the valve in
service.

Before completing the bombarding process
and sealing off, the valves may again be heated
in the oven to further ensure the absorption
of all the available gas from the glass.

The operation of sealing off after bombard-
ment is one that requires skill and care. It
will be realised that in the baking process the
glass cannot be brought up to its softening-
point on account of the low pressure inside
the bulb, and consequently there is a com-
paratively large amount of gas in the glass,
which is not released during the process, so
that when the blowpipe is applied to the sealing
tube to seal off, gas will be liberated, and if a
careless operator heats a larger surface than is
absolutely necessary, or prolongs the operation
for too long a time, the pumps will not be
able to clear the liberated gas quickly enough,
and so it will be sealed inside the valve, so
that it will not pass the subsequent tests.

The electrical equipment used in valve
manufacture is one provided with a large
range of voltages in both alternating and
continuous current, ranging from 10 to 20,000
volts, for the purpose of supplying anode, grid
and filament potentials, and for operating the
usual indicators, lamps and automatic switch
gear. .

The careful testing of valves is of the utmost
importance. Tests are made to determine
the emission for a given filament-current,
filament-plate-current, filament-grid-current,
and plate-current for given fluctuations of
grid potential. The valve is also carefully
scrutinised as to the concentric arrangement
of the electrodes. As mentioned earlier,
only those valves are passed which come within
certain specified standards, which allow of only
a small deviation from the prescribed
characteristic. This assures that all valves of
a particular type can be relied upon to have
certain  properties and be interchangeable
with one another—a very ‘important property
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to valve users. It is this extreme care in
testing that assures one that a particular
valve can be relied upon to function correctly
in a particular circuit, and for the purpose
for which it is required, and the M.O. Valve
Company, fully appreciating the importance
of the standardising of the various types of
valves, have laid down an extensive and
elaborately equipped Test Room. Every valve
during manufacture bears a registered number,
and records are kept showing the results
given on test.

The next and last stage in manufacture is
the fitting of the cap with, in the case of the
“R?” valve, a four-pin socket. The capping
and the soldering-off of the valve leads is
executed with the same care that is shown in
the other stages of manufacture, and in this
case with the object of maintaining insulation
during soldering and the correct spacing of
the leads in the socket. The valves are then
marked with type number and manufacturing
details, and are ready for the market.

Particulars are given below of the more
familiar types of valves manufactured by the
M.O. Valve Company, Ltd. The purposes
for which the various valves are suited is too
wide a subject to enter into here, but a few
brief notes on the action of the more important
receiving valves may be helpful.

The “R” type 1s the well-known French
form of valve, and is extensively employed
for general reception purposes. It gives good
results as a detector, L.F. amplifier, or oscil-
lator, and is one of the best all-round valves
for use where it is not desired to employ a
special type for a specific purpose.

The “R4B” is intended for use as a
detector or for low frequency amplifying. It
has a long life, and its filament voltage is
well within the capacity of a 4-volt accumulator.

The “ R.4¢ ” is very similar to the “ R.48 ™
and operates on the same filament and anode
voltages, but has a slightly more open grid
and lower impedance. It gives silent amplifica-
tion, and has a long life.

The tubular “ Q > valve is for use chiefly as
a rectifier, though it can be used as an amplify-
ing valve and for all general receiving work.

The “ QX ” is an efficient rectifier, and is
also employed as an amplifier after several
stages of H.F. amplification. It is also suitable
as an oscillator.

The “ V.24 ” is intended chiefly for use as
an amplifying valve, both at high and low
frequency, and also as a low-power oscillator.
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The “ F.E.1 ” is a four-electrode valve.

Particular reference should be made to a
new type of valve which has been developed
by the M.O. Valve Co., in conjunction with
the Research Laboratories of the General
Electric Co., the great advantages of which
will be apparent to every valve user. In the
case of an ordinary “ R ” valve the filament

Avaust 26, 1922

such highly efficient valves on the market.
The credit of tackling the problem of the
thermionic valve in the proper way and
manufacturing in quantity belongs to them by
right undisputed, particularly during the
War. This work—one of those aspects of
war work almost unknown to the public—had
a very direct bearing upon the result of the

A Test Bench where Valves are examined and data recorded.

is run from a four-volt accumulator, and takes
a current of about o-7 amperes. The new
valve has a special filament, not of the coated
type, which requires something less than
2 vo'ts on the filament, while the current is
in some cases as low as 0-06 amperes. Valves
of this type, it is understood, are almost
ready to be put on the market in large quantities,
the first production in all probability being
valves running at 1-8 or 2 volts with a filament
current of say 0-06 to o-I amperes. It will be
apparent that these valves can be run from
small dry cells. .

A description of valve manufacture would
not be complete without making mention of
the enormous amount of research work which
has been conducted by the M.O. Valve
Company, so that they are now able to place

struggle, as valves could only be manu-
factured in a factory where there were already
highly skilled workers accustomed to the
intricacies of incandescent lamps, and it is
very doubtful whether we should have been
able to hold our own in the under-sea warfare,
and to carry on the war in the air with anything
like success, without the resources of this
‘company being at our disposal.

We are indebted to the General Electric
Company, Ltd., and Marconi’s Wireless Tele—
graph Company, Ltd., for assistance i1 the
preparation of this article and the loan of the
tllustrations of the various valves.

~



Avcust 26 1922

THE WIRELESS WORLD AND RADIO REVIEW

689

Fig. 1. The station building of the Continental transmitter.

The Trans-Continental Wireless Station of
Sainte Assise

HE foundation stone of the wireless

I station of Sainte Assise, known as
) Paris Radio Central, was laid on
January oth, 1921, and the first message was
transmitted from this station on the morning
of July 4th, 1922, at 11 o’clock G.M.T.

The station called up Marion, U.S.A.,
on a wavelength of 14,300 metres. Communi-
cation was immediately established, and hand
operation was then replaced by high speed
automatic transmission.

During the afternoon, Senatore Marconi,
from his yacht Elettra, in the neighbourhood
of New York, reported excellent signals.
A further telegram of congratulations after
more detailed observations, was sent by
Senatore Marconi on the following day.

Since that date, observations from all parts
of the world signify to the very high efficiency
of the station. Sainte Assise was formally
opened on August 17th, 1922.

Previously, the wireless station of Croix
d’Hins, near Bordeaux, which was opened at
the end of 1920, has claimed the honour of
being the most powerful wireless station of
the world. The power of the new Sainte
Assise station, however, now eclipses that

of Bordeaux, the Paris station being about
twice as powerful.

The Compagnie Générale de T.S.F., who
have constructed and who now operate the
station, have carried out the work on a grand
scale. The site of the station is on the plateau
of Sainte Assise, about twenty-five miles
from Paris (Fig. 2). The area covered by the
station is bounded on the north by the road
from Seine Port to Sainte Leu, on the south
and west by the Seine, and on the east by
the railway from Melun to Brunoy. The
site is approximately level, and the soil is
sufficiently moist at all times to ensure an
efficient earthing system. Many conditions
were laid down by the French Ministry of
Posts and Telegraphs when the erection of the
station was sanctioned, and it was some time
before this site was selected which would
comply with them all.

There are two main buildings which serve
to house the station, and these are occupied
as follows :—

(1) Two valve transmitters of § kW. each,
for short distance communications, the
aerials being supported on a tower about
330 ft. high.
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(2) A ‘““ Continental ” station (Fig. 1),
consisting of four high frequency alternators
with an aerial input of 25 kW., for European
services.

The aerial, which is of the “ double cone ”
type, consists of four independent networks,
and is supported by a single tower 830 ft.
in height.
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may also be used independently for duplex
transmissions.
(3) An “ International ”

station, con-

sisting of two soo kW. high frequency

alternators and two of 250 kW. each.

In this case the aerial consists of a double
network suspended horizontally by sixteen
towers, each 830 ft. high.

Fig. 2. Map showing the location of the Transmitting Stations at Sainte Assise, and the sites
' of the Recciving Centres.

The earth system consists of 240 square
yards of copper plates and ten miles of
buried copper wires. -

The four alternators (Fig. 4) can be run
independently, or they can be used in
combination to increase the output. They

Two sources of power supply are available,
one a power distribution network,and the other
an emergency installation of three Diesel en-
gines each of 1,800 H.P. The station can trans-
mit either with one machine of 250 kW., or
with two such machines coupled, or similarly
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Fig. 4. High Frequency Alternators.
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Fig.s. A view of the operating tables in Paris.

with one or two machines of 500 kW., or it
may conduct two simultaneous transmissions.

The stations are all designed to handle
traffic at a speed of at least 100 words a
minute, so that with all six working trans-
mitters at the same time, 36,000 words an
hour may be transmitted.

Both the transmitting and receiving stations
are controlled from the Bureau Central
Radioélectrique, Rue Montmartre, Paris, in the
centre of the business quarter. In addition
this office is connected with the two principal
Paris telegraph offices of the Bourse and Rue

de Grevelle, by means of high speed Baudot
and Hughes telegraphic apparatus. The re-
cording apparatus for reception is all located
on the same operating tables (Fig. 5), and the
arrangements are very similar to those at
Radio House, London.

The receiving stations are distinct from the
transmitting centre, and these are located at
Villecresnes, 22 kilometres S.S.E. of Paris, at
Essonnes, 30 kilometres south of Paris, and
Valenton, 18 kilometres S.S.E. of Paris.
The location of these places may be seen from
reference to Fig. 2.

DO NOT FORGET THESE DATES!

SEPTEMBER 30th TO OCTOBER 7th, 1922

The Wireless Exhibition and Convention
AT THE HORTIGULTURAL HALL
WESTMINSTER, S.W.
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A Suggestion for the Experimenter
By G. P. KenpaLL, B.Sc. '

URING the war a telegraph instru-
Dment was evolved which had among

other characteristics that of extra-
ordinary sensitiveness to minute direct currents.
It is the purpose of this contribuiion to suggest
that the investigation of the properties of
similar circuits would be a promising line for
the experimenter who is interested in the
problem of C.W. reception without valves,
or at any rate, without local oscillations.
The sensitiveness of the instrument referred
to was achieved entirely by means of a com-

CURRENT

TIME

Fig. 1,

bination of filter and interrupter circuits,
and not by the use of any type of relay or
amplifier.  As an instance of its efficiency
this should suffice :—A certain signal officer
was in the habit of demonstrating its powers
by an experiment in which the sending battery
consisted of an orange into which were struck
an army knife and fork, while the “line”
was a chain of twenty men holding hands.
It can be imagined that the current obtained
from such a combination of feeble cell and
high resistance line would be very small, yet
on being applied to the terminals of the set
it produced good strong signals in the receiver,
which was a rather insensitive pattern of only

L R

Fig. 2.

20 ohms resistance. It was said, though the
writer never had the opportunity to put the
statement to a rigid test, that signals could
be received through a line resistance of a
megohm with only a single dry cell at the
sending end.

The principle upon which the instrument
worked was the conversion of the very small
continuous current into an intermittent current
consisting of brief pulses of much greater
volume, separated by comparatively long
intervals during which the line current was
being stored up in condensers. The pulses,
of course, followed each other at a suitable
note frequencyv. The relation of line current
to receiver current will be more clearly seen
from Fig. 1, where the two are represented by a
dotted line and a full line respectively.

How it was done will be understood from the
simplified circuit of Fig. 2, in which is
an iron core choke L, a 1 mfd. condenser,
and an interrupter R running at, say, 500 cycles
per second. The mode of operation is as
follows :—Suppose the key K to be closed
at a moment when the interrupter is  making.”
The line current will pass through the choke,
the interrupter and the receivers. The next
moment the interrupter contacts open and
the current can no longer flow through the

Ly [ R

M A A
L _]& Cz C3
L) Fig. 3. ®)

telephones, but is forced by the choke to go
on flowing somewhere, and therefore charges
the condenser. The line current is thus
more or less maintained until the interrupter
contacts close again, when the flow through the
telephones is resumed, greatly augmented by the
discharge of the condenser. Repetition of the
cycle then occurs,and continues so long as K is
depressed, producing a note in the telephones.

The suggested use of this type of circuit
is the detection of the minute d.c. which appears
at the terminals AB of Fig. 3 (L) when receiving
C.W. A circuit which would probably give
good results when connected to the respective
terminals of Fig. 3 (1) is givenin Fig.3(R.) The
success of circuits of this type depends largely

c2
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upon suitable values for chokes and condensers,
and it is here that a little experimenting is
required. The following data is given as
starting points :—
C, = o-005 mfd.
T = 120 ohm Brown telephones (pro-
bably better than H.R.).
C, and C;=1% to 1 mfd. (try } mfd.
first, then larger values).
1, and L, = Say, 4 X 3 in. core and
1 oz. of No. 42 D.S:C. wire.
R = Interrupter, preferably one of the
army double contact buzzers, which can
be obtained quite cheaply from one of the

AvugusT 26, 1922

various ex-government telegraph sets now
on the market. These buzzers (known
as the D Mark III Type) can be easily
arranged to buzz on one contact only,
leaving the other free for use as an inter-
rupter. Of course, a motor-driven one can
be used if available.

The crystal detector employed should be
a Perikon, or, failing that, some other combina-
tion which does not need a potentiometer.

The above values are likely to require a
good deal of modification, but as they -stand
will probably give considerably better results
than the pre-war “ tikker ” circuit.

Wireless Without an Aerial
A NEW LINE OF EXPERIMENT FOR AMATEURS
By PeErcY W. HARRIs.

HE aerial problem, which presents

I certain difficulties even to those who
have their own ground on which to
experiment, is particularly troublesome to
the flat dweller. Possessors of multi-valve

sets can of course utilise a frame or loop, and
a certain amount of success is obtainable

with wires slung across the room. But neither -

of these expedients gives results comparable
with those given by an outside aerial.

American wireless literature has recently
contained announcements of experiments by
Major-General Squier and others whereby
an outside aerial is dispensed with entirely,
the electric light mains being utilised instead.
The idea is certainly attractive, and already
several firms are advertising attachments
under fancy names for connecting ordinary
wireless apparatus to the mains. Particularly
with alternating current supply, it might be
imagined that this connection would occasion
a terrible howl in the ’phones, but such is
not the case.

The current American wireless journals in
particular contain several such advertisements.
We have, for example, the *“ Super-Antenna”
(price $2.80). ““Itisfool-proofand shock-proof
and can be used effectually in place of over-
head antenna. No power is used when
operating with a Super-Antenna.” “It

operates on any electrical circuit from 32 to
120 volts D.C, or A.C.” Similarly we have
the “ Marble Antenna,” which “ completely
replaces all ordinary wire aerials and outside
wiring. . . . . . . A beautiful ornament suit-
able for office or library,” and so forth. Price
3 dollars.

The writer has no direct knowledge of the
construction of these wonderful new instru-
ments, but he can make a shrewd guess.
In any case, he has succeeded in duplicating
the results with the simplest possible apparatus,
and the results of his experiments are hereby
offered to other amateurs.

The first clue was obtained from the latest
advertisement of aerial replacing devices.
When one of the leading condenser companies
added such a device to their list, it certainly
seemed likely that a condenser formed part
of the equipment. Having two or three ex-
cellent Navy-type 0-001 variable condensers,
the writer wired them, two of them as in
the accompanying diagram, connecting one to
each wire of the mains, by means of an ordinary
plug attachment, the other sides of the con-
densers being attached to a common wire taken
to the aerial terminal of the set. The receiving
apparatus was that described in recent issues
(a four-valve set for short wavelengths), and
the tuned anode circuit was set for 600 metres,
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as there is always “ something doing ” on
this wave.

Without daring to put the phones on,
the writer switched on the valves, expecting
a terrible howl. There was neither howl nor
signal.  Various adjustments of the aerial
tuning condenser in parallel were tried with
no result. The condenser was then placed
in series, and almost immediately North
Foreland came in loud and clear on three
valves. Tuning with the series condenser was
extremely sharp, and a vernier would have
been useful. Other channel stations, such as
FFH (Havre) were also heard with the phones
on the table. .

For the initial experiments the two con-
densers on the mains were both carefully
set at maximum. Any alteration of the values
was found to alter the tuning very considerably.
When retuning was effected, the signals were
practically the same strength with the con-
densers reduced to nearly minimum, and
wide differences in the two values were tried
without altering the general effect, other than
the tuning.

As a guide to other experimenters, it may
be said that to get ships signals it is necessary
to use a condenser in series with a coil which,
attached to an ordinary external aerial, would
need a small condenser in parallel. A No. 50
plug-in coil needs 0-0005 approx. in series
for tuning, and two 0-001 mfd. condensers
on the mains to give North Foreland at about
half its capacity.

Experiments were then tried on shorter
waves, and Major Parker (2 ON) may be
interested to hear that his tests with 2 KT .and
Luton on Monday evening, August 14th, were
very useful. “ The Lost Chord,” * Vesti la
Giubba,” and other selections, as well as the
familiar * Hullo, Hullo, Hullo ! > were audible
all over the house on four valves and the loud
speaker, while three valves and the loud
speaker were good enough for the occupants
of the room. The coil and condenser already
found satisfactory for 600 metres, were used,
and tuning was effected alternately on the mains
and the set, to see what difference was found.
Again the tuning was found very critical,
although wide differences in the mains con-
densers, when compensated in tuning, were
found equally satisfactory. As an example,
excellent results on 2 ON were obtained with
the following adjustments :(—

Mains condenser 1 o-o0o1 mfds.

Mains condenser 2 0-0005 mfds.
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Series tuning condenser  0-00021 mfds.
Burndept shortwave coil No. 4.
Atmospherics were about the same strength

as with the outside aerial, and switching off
the light (or what would have been the light
if there had been a lamp in the socket) reduced
the strength of the signal to about a tenth
of its previous value.

L Lo

MAXIMUM

O-OOI/LF
MAXIMUM

0-00I L F
MAXIMUM

Diagram, showing Circuit.

A few experiments have been made on
long waves, and Stavanger and Nauen suc-
cessfully received, but on the night these ex-
periments took place static was extremely bad
on outside aerial and the mains equally.
The first impression is that the efficiency is not
so great on long waves. On short waves such
as 600 metres and the concert band, this
method seems much superior to any indoor
aerial so far tried. There seems no noise
whatever from the mains themselves.
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Notes

Imperial Patent Rights.

A conference was held at the Patent Office,
London, to consider the practicability of instituting
a system of granting patents which would be
valid- throughout the British Empire. The Chair-
man was the Comptroller-General of Patents,
Designs and Trade Marks, Mr. W. Temple Franks,
and representatives from all over the Empire,
except Newfoundland, were present.

A report of the conference (obtainable from
H.M.8.0., 1s. 1d., post free) has just been issued,
in which it states that an agreement. was reached,
without calling witnesses, that a British Empire
Patent, otherwise a patent which would be operative
throughout the Empire, would be desirable pro-
vided it in no way affected the autonomy of the
Dominions and India, or the rights and facilities
which an inventor at present enjoys in these coun-
tries. With this object they decided on a scheme
for the establishment of a central office for the
reception and examination of applications for, and
the grant of, patents. Until it should be possible
to introduce the full scheme a provisional scheme
was adopted. The conference was of opinion that
whether or not the schemes suggested were found
to be practicable, it was of the highest importance
that both the procedure and practice in respect
of the grant of patents should be uniform throughout
the Empire.

Demonstration at Broadstairs.

A demonstration and concert were conducted
in the Pierremont Hall, Broadstairs, a few days
The apparatus used was constructed by
Mr. P, F. Cotton, and the Brown loud speaker
was lent by the makers.

The function, which was organised by the Broad-
stairs and St. Peters’ Echo, was the outcome of
experiments which have been proceeding for some
time. Perhaps one of the most persistent amateurs
in that district is Mr. A. H. Pound, who since
1909 has carried out research until, with the co-
operation of Mr. Cotton and the influence and
practical aid of the local newspaper mentioned
above, a public demonstration was attempted and
met with complete success.

The precaution was taken of warning the audience
that owing to the close proximity of the North
Foreland station, interruption might take place.
As the North Foreland Station is only 2,000 yards
from the Pierremont Hall, there was some interrup-
tion, but not so much as to disappoint the audience.

Esperanto and Internationl Wireless Trans-
missions.

Perhaps in the near future we shall hear more of
Esperanto in connection with wireless trans-
missions. Dr. Pierre Corret, Editor, Le T.S.F.
Moderne, who is an enthusiastic supporter of this
language, proposes to make transmissions from
his station in Paris in KEsperanto. An intevest
is also being taken in the subject by the American
Radio Relay League, probably in view of the possi-
bility of international amateur transmissions of
the future.

Agents for the Homcharger.
We are now able to state that the agents

in this country for the apparatus to enab’e
electric batteries to be charged from A.C.
circuits, known as the Homcharger, are Messrs.
Ashworth and Smith, Bridgewater House, 60,
Whitworth Street, Manchester.

South London Club’s Exhibition.

Under the auspices of the South London Wireless
and Scientific Club an exhibition is being held at
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