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ii. ADVERTISEMENTS. THE WIRELESS WORLD AND RADIC REVIEW May 37TH, 1926.

LU T LA U

THE \ WIRELESS
WORLDS A LOUD
STANDARD A / SPEAKER

T ﬂnmrmmmml

Natural Tone

RADIOLUX
AMPLION
Type R.S.1.0
Price £7:7:0
Other Amplion
Models from
38/=

use components that will

repay your confidence. -
Reliability goes with all

RADIO compoNENTS
The Radiolux AMPLION _ :
has many gOOd points. - k- X ; (@) Spuarta Anode Reaction Coup-

ling (omplc.le with base and handle.
. gt AR | 280-600m
but perhaps none is more ) 3 ARZ .. 600-1500m

‘. . _ » AR3 .. 1500-3000m .
striking than the quality - Ebonite base

Handle
of natural reproductlon (b) Spartu Filament Resistance

i i ) B Standard .
which it possesses to a ;':1;'313: Tupe
remarkable degree. : a-Velues i mm’)
3-Valves

(c) Sparta Potentiometer.
ard Type - - .
Tupe E.P. (as illustrated) ..
(d) Sparta Coil Holder.
CH 3 (triple as illustrnted)- -
CH 2 (double;

CH \ (single)

(e) Sparta Resistance Capacity
Couplings LF and HF pallcrns.l 96

Obtainable from AMPLION STOCKISTS, Radio Dealers or Stores. FULLERS UNITED
Dcmonstrations gladly given during business hours at the El ECTR[C WORKS. LTD

AMPLION Showrooms:

25.26, Savile Row, London, W.1. 10,Whitworth St. West, Manchester k 4 : Chadwell Heath,
79-82 High St., Clapham, S W.4. 101, Si. Vincent Street, Glasgow S E S S E X

Telephone: - - liford 1200

Telegrams :

T T RHILETONEN AL TR RN ! 5 “Fuller.  Chadwell — Heuth.',

There is no substilute |
for a genuine AMPLION | S )

[TTTH I UIllll[lII!‘J R T T RO TR TR RRELE TR RA R RO HASTEN
Ansouncement o/ Alfred Graham & Co. (E. A. Graham), London, S.E.4

Mention of ‘“ The Wireless World,”” when writing to advertisers, will ensure prompt attention
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‘MaY 5TH. 1926. THE WIRELESS WORLD ADVERTISEMENTS. 1

HANGE the last valve on your receiver—whether
a 2, 3, or 4 valve set—to a Marconi Power Valve
and you will obtain vasfly increased volume and

more nafural tone. The Marconi Power Valves

illustrated will give 50% to 100%, louder and clearer
amplification to any receiving set provided the correct

H.T. and L.T. current and grid bias is used. Write for e Marconi
Publication No. 443, giving full particulars of all types D.E. 6 D.E. 5
of Marconi Valves and recommended combinations. Power Valve Power Valve Marconi L.S.5
for z-volt for 6-volt for 6 - volt Accumulator.
THE MARCONIPHONE COMP ANY Ltd. _ Accumulator Accumulator ;{;coggiﬁgn 2::’1 thiol;est 1;::/‘::'
Marconi House, Strand, London, W.C.2. 18/6 22/6 Amplification Work 4 ()

\\\\\ e mOSt efﬁcient lnt Crv’alve Mr. H. H. Wheat, 11 Bridge Street, Runcorn, writes :— \

“I1 am wusing two Marconiphone *lIdeal’ Trans-

tranSformCrS — human Sklll SJormers in a four-valve set, and would like to express

. ) my appreciation of the quality of these wondeiful

]ld i instruments. My first stage employs the 2:7 lo 1

a m‘éenult-y haveyet dEVISCd transformer, and th{ second stage the 6 to 1, and

The heaviest transformer on the market. The great amount of I wm  delighted with the

the highest grade material necessary to ensure perfect results makes wonderful volume and tone
the ** Ideal ” higher in price than other less efficient Intervalve of the set.”

772

722

V7272227777

T.ransformer Al Thp method of winding is covered by a patent, 10th February, 1926.
without which it is impassible to get the same results. 1 ior Model) Ratio 3
Supplied in four ratios, viz. 27 to 1, 4to 1, 6 to 1 and 8 to 1. Idea (Jumor2lo/_e) atio 3 to 1.

Price 30/« each.

arconiphone

M
IDEAL" Transformers
\.

Lzzz7ZzzZ77777"

7

|
%»
Write for Publication No. 425a, » - A2

-\
RN
S\

7

S

-

= Advertisements for *“ The Wireless World ” are only accepted from firms we bzlieve to be thoroughly reliable. A

L]



2 ADVERTISEMENTS. THE WIRELESS WORLD May 5TH, 1926.
Simple C titi
for all Readers of “The Wireless World ” |
T
HIDDEN ADVERTISEMENTS
Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of ** The Wireless World.” Each fragment is a clue. Can you from these cluessidentify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions
or entry fees and the conditions are simple.

A e i for the third
for the first ﬁ correct solution
correct solution It opened.

opened. ;

/ 21
-
‘\ and
&h
3 4 consolation
prizes of
10/-
Each
r the secon ~

fo . d TITTNS \ . for the next four
correct solution < correct solutions

opened. opened.

CONDITIONS

3. All solutions must be writlen on the special coupon appearing rumber of entvies. Erasures or alterations on a coupon will
on an advertisement page in this issue aud addressed to The disqualify the entry.
Wiicless w‘f{"d'. Dorsct Ilouse, Tudor Strect, London, E.C.4, 4. the first prize of £5 will be awarded for the first correct
and marked “ Hidden Advts.” in bottom lelt corict solution opened § tl[{c ?coond p‘l-]ize of £2d t? the next (lzorrcr.t solution;

« wi iy ar i ) . the third prize of [1 for the third, and four consolation prizes of
_I\.q:}i(s,n‘:(_'rl‘lt"m{ ”‘f rg:r:-:s:l)" “l‘;p ol .'f‘.l'hl( ‘\"."“'l “,‘1_‘\| i 'l !:\c 10/ cach for the next four corteet answers. In the cvent of uo
“‘H ‘.: ocltfon page, but nuy be dnvertel or placed mosome 1eaders sending correct solutions the prizes will be awarded to the
CThGIRD - competitors whose solutions are most ncarly correct.
3. In order that town and country reiders amay compete oi 5. The decision of the Advenisement Manager of The Wircless
cqual terms, solutions will not be dealt with uatil 10 aan on iVorld is final, ana  no correspondence  can b entered nto,
Monday next. All solutions reccived before that date will e Competitors enter on this distinct understanding,  No nnwmber of
retained until Monday morning.  Competitors may submit any the staff of the paper is pennitted to compete.

42 Mention of “ The Wircless World,” when zwriting to advertisers, will ensure prompt atlention. v~




Mav sTI1, 1926, THE WIRELESS WORLD ADVERTISEMENTS. 3

VERNIER AT TACHMENT Grving
ADDITIONAL SLOW MOT/ON.

W/j/ o f (¥ 99
st | [ [ DE / [ m
G ’/ .
. CONDENSERS
SvrrorTive ! .
A, .. {0 your et

MovasLE SToP,

No Bacx Lask.

e S

The

shortcoinings of Condensers as a wholc have
been met in this the latest type.

The new “DEVICON™ TRUE SCALE FRICTION CONDENSER

(Patent App'tn. No. 19q0/26)
has a 2 to 1 movement with additional slow motion device
attached. Onc drilling hole in panel is all that is necessary
See the diagram at the side aud note th: improvements,

Exrra HARD
Freicrion Disc .

Fricrion
Wrert

g . ) . . Other  Madels  obtainable are the
. Supplied in the following sizes “Devicon” Bridge Condenser —

oo - 15/6 ‘o003 - 14/- “Devicou™ Model 2 type (Nickel

‘0005 - 14/6 ‘0002 - 13,6 Finisli, insulated end plates) and the
Nore posiTion A e — “Devicon” Model 3 Low Loss
OF Vanes ro pavee Ask your Dealer about it. Manufactured and fully

guaranteed by

THE RADIO DEVICES CO.,
Newdigate Strest  Iocphone: 678, Nottingham,

Telegrams: ** Devicon,”

COUPLERS?

YOU SHOULD BE—you will obtain far betier results by doing
so and also SAVE MONEY!

AERIAL AND REACTION “*MELLOWTONE * Couplers are specially designed to avoid dis-

2 .. .. .. .. .. .. 58 REPLACE tortion in telephony reception, they give excellent selectivity and

BMBBC) .. .. .. .. 56 COILS AND perfectly smooth reaction control.

0. .. ..o .. .. 56 HOLDERS - They plug into standard valve holders. take up small panel space,

B B - 5/6 AT LESS have simall external field and high coupling ratio.

Daventry . o 8 Obtainable from all reputable dealers.  Write for Illustrated List
THAN HALF

TUNED ANODE AND REACTION of this and other Mellowtone Specialities—and if interestel in

250650 .. .. .. .. .. 5/6 THE COST QUALITY Receivers, as}l:\" for ‘(/:alla]oglxc of Mellowtone Two and

650-1650 . A 11 our Valve Sets.

1500-3060) ... .. .. 108

(Daventry) E\’\—,OW TO
LONDON DEPOT: “MELLOWTONE,” N \\M\N&Q_\ |4 j'_ WY ¢ it
TRIUMPH HOUSE, 189, REGENT STREET, W.1. {+ MIDLAND RADIOTELEPHONE MFRS LTD. -
Telephone: Regent 1660. BRETTELL LANE WORKS

‘s TOUR‘B—_R\DO& I ———

are only accepted from firms we believe to be thoroughly reliable. A3

7 ddvertisements for ** The Wireless 1World *
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Furity

oxelusic

of tone -

iom of ol ontside otse

DO NOT
PRESS

ON THE
EARS.

BKITISH
MADE,

voanfort -1
onty ‘phones desiguml especixdly to e by

o keenr
able listening-in for 4y ol b nnd bt
HEADPHONES are obtainable from all erelus Dealer

THE ACME OF
PERFECTION.

s d A w1l
var, thus cnuning the

LTS pnw 1l comfot
o, The H.M.H.

2nd
3rd

i3

9

Wear the finest British Headphones

and WIN

A SIX VALVE DE.LUXE RECEIVING
SET OR A LARGE

In order to introduce to the public their wonderful new wireless invention,
the makers of H.M.H. HEADPHONES offer three valuable prizes, together
with 25 sets of Headphones as consolation prizes, for the best solutions

CASH PRIZE.

received of the cross-word puzzle given below.

Members of the Stafl of ihe

1st Prize A SIX VALVE DE LUXE RECEIVING SET or £50 Cash.
A FOUR VALVE -
A TWO VALVE

and 25 CONSOLATION PRIZES of a pair of H.M.H. HEADPHONES

This Competition is also 'lppearmg in two other leading Wireless Journalss
and a sealed solution is in the keeping of the respective Editors.
-—--_-------I-"_--------n--t_-_---—_-———_

YOU HAVE ONLY TO SOLVE THIS PUZZLE.

Company will not be allored to  compele.

°9 £25 9
. £10 .,

" .y

b ”"

CLUES ACROSS. CLUES DOWN

Lo Pertainms e 37, Anyllnn" 2 1. Memoraielun
The JLaolestane. Ll BN of deht,
4. Confine  in o 30, A soft L 4 6. \el eant, :hiq
K. marsh, ).
12, To draw 40. Analluwanes m o, a7,
asunler, pension. 7 Ih.rn ar
11, Where the sun 42, Louning dusire. o Te throw  or uR, A large qnane
1izea, 44, (I'refix) mean- ding. tily,
18, Negative ternn, ing against, 9, Beast of buriden 41, A wilow,

I%, One gailty  of 46, A pricst 3. Supreme happls
treason. ¢ pl
21, Denotes evrlain $. Hoarded.
make of mator 3. To  cover
cxele. wrapping.
a2, To lower heads nE woumis, Tubrieate
lights, Conceals, st R vave-like
24 b; w creek . lpatigates, Emperor.” mouklineg,
('lh(-ll ey, Anger. 20, Beer treversmil), 56, Toirritate.
23, Used for shools A girl’s Dae, all, l\md of motar 4%, Despatehe
ing arrows, 4, Juin together G, 1
2, Furze of gorse with a needle. 62, Measure of
shruhq, 60, Charelc of Eog- clntis,
27, Four-footed Eand Gaibt.), 3. Make Lrown.
an S, Offered asanite ¥ l-Inn-I i, te animal,
. Alumyp 63, Errorsexcepteld 16 thy titi, }\nmk ont
on met: I Giblit.y, @l Gives no'n- " (abbt.)y,
29, Fat: blished 64, Dottomof a ship danger. . Near Gahbg,y,
Gitdd 67, Shortly.
o T a3 of s, 4 ! entrics snsl Le accanteniod by PO, foe i
o, TR oy heblingligud wivle payable to H. Mur-er & Co. (Wircless)
o3 “‘l‘l’m‘f_l';"“"" ot “"‘""*" Lid., amd 1oust be crossed & (o

4. ZSoluticns n.\h( rench H. Borser & o,
(Wircless, Ltd.. 67
London, B.( '.I. not late
5.'

RULES OF ENTRY.
1.—Prizes ave awarded strictly for the skit
‘n in the solving of this puszle,
—'The th~t prize will be avnrded tn the
upetitor sending in tho correct solution,
ould more than aoe correct sotutinn ho

Iu- forwanded o sucecssind

recived, prives to the total valne will be
divided among the successful competitars,
3, —Every purchazer ¢of a pair of our ILM.IE

cmnpeli‘om withou? delay,
7.—No (‘Orrr-pnn:h'l“‘e can he entered indo,
and the decision ol the Directars of H, Morser

I I lz 3 |4 |5 s |7 |8 |2 |o
: | 12 13 i 15
I 16 17 18 19 20 21
I 22 23 24 28
| = 27 2%
l FE 30 3 32 E ===
o
o
-
32 (35 36 37 33

>
[
2 39 40
<«
2 42 43 44 45
a
= |46 |47 48 | |49 50 15
2
FEE 53 54

55 56 57 58 59

60 61 62 63 64 6 | |

s 57 68 i

) 69 70

W.wW.

ADDRESS

—-——'—_----__-_-—_—_--z"ﬂ-'—_-n—(-—----——_—_

Hendphones Gliredt from ns) will he entitled to & Co, (Wirelesa), Ltd., must be anecepted ns
it free entriea in this competition.  All other fitid and binding.,

ToH. MORSER & Co. (WIRELESS) Ltd.,67&68 HATTON CARDEN, LONDON,E.C.1

Dear Sirs,—1 enclose P.O. value. .. .. ... as Entrance Fee for the Enclosed Solutions.
(Pl se e Biock Capdtals, inink.)

Mention of ** The Wireless 1World,”! when writing to udverlisers,

RADIO COMPONENT.:)

OF ADVANCED DESIGN

NEW CATALOGUE
NOW READY.

The FORMO COMPANY,
Crown Works. Cricklewood, N.W .2

10/ Fully Guaranteed.
All Ratios 1-1 to 1-5.
J. B. LEVEE, 23, Hurtley Street,
Levenshulme, Manchester.
Phiwe : Hewlon
Meor 470,

#

Full of useful information

he’ Book of

RADIO MEASURING
Send for your REL copy fo-day.

INSTRUMENTS
ELECTRICAL
SIFAM INSTRUMENT C?
Dept. W.t, 95, Queen Victoria St.. London, E.C.4
IM‘

will ensure prompt attcntron.
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ADVERTISEMENTS. &

Constructors/

Low Capacity Keys

| combine
| Extreme Low self-capacity.
i A positive locking action,

Rapid make and break.
) Unvarying performance.
Adaptability to varied switching

nu Lu’ requirements.
No. 1 T.M.C. Strong and accurate construction.
Ly Pleasing appearance.

They are designed by Radio engincers. The
* Gold-Silver ” contacts will not oxidise. The live
parts of the key arc insulated from the frame.
Individual parts are machine made, ensuring
accurate construction. Ends of the springs arc
tinned to facilitate soldering. Escutcheon plates
and levers arc polished and lacquered brass
or bright nickel plate.

Made in Three Models.

No. 1. 12 point, 3 position 7/-
No. 2. 6 point, 2 position 6/-
No. 3. 24 point, 3 position 15/6

Send for a copy of the T.M.C.

Catalogue. It is free on request.

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works,
WEST DULWICH, LONDON, S.E.21.
'Phoncs : Sydentam 2460,'1.

If your dealer does not stock T.M.C.
Goods we will supply you direct
at ‘the above prices, post free.

11 Advertisements for ** The ircless World **

{
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v

--

O\ E FRAAN D

Patent No. 248921,
Registered Design No. 715424,

. Non-rotating insulated engraved top.

2. Highty finished screw-action Bakelita

& W

STANDARD MODEL

A

insulated head.

. Bhielded metal clamping faces.
. Cross hole for connections, flush with

clamping face to avoid shearmg of
wire when the head is screwed
down.

. Smooth stem, ensuring that strands

of connecting wire will not bind up
with thread.

. Highly finished Bakelite insulated
collar.
. Standard 2 B.A. stem with nut.

. Transverse slot with clamping nut,

eliminating soldering.

POPULAR MODEL
(Bakeclite insulated) (Non- msu!nud)
(Type B) (Type M

9d. each. 6d. each.

L)our dealvr for thein, but if he cannot supply, scid

your ofder to us ,.mlo,\mg Fis name and adidress,

BELLING - LEE,

Tiustrated cal.xlo,'ux. free on request,

Queensway Works,

Ponders End, Middlesex.

LING-

are only accepted from firms we believe to be thoroughly reliable.
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6 ADVERTISEMENTS. THE WIRELESS WORLD Mav 5TH, 1926.
=:. MOBDERN @
NEWSAGENTS -
e coxaesr SCIENCE =%
c NQUES T SUBSCRIPTION :

STALLS 145.  per annu,

A MAGAZINE OF PROGRESS, INVENTION AND DISCOVERY post free.
e e e N ey e e (I;()l _"0”]' (0/),’" Of [/“’I e e e e W T
ITS PURPOSE & SCOPE ISSUE PRINCIPAL CONTENTS:
3 - *
"I'Hli purpose of “ MODERN SCIENCH* Now on SALE THE LODGE N CIRCUIT,
is accurately to reflect, month by mouth, by M. 4. Laqui
the most recent wdvances in all depart- o B :
puents of scicnce and indu-tix: to reconl mt e DeccSimn Laomote sk oo APPLICATIONS O  SPEC-

importunt  dizcoveries in the varions

branches of humnan activity ; to survey 0DE“N @ TROGRAPHY, by C. IV. Smith.

techaical wd mechanical developinents PR, 5 N

and (o provide a {orum for the inter- G,OHQUE" §ClENCE ‘IH,I:‘ PROBLEM OF PQPLL
change of information and news on all AMagagine of Progeess Invention b Discovery [4.\11.ON. by Drof. D. ]:HIS#!
subjects  coming  wilhin  the <cope ot oo Harris, AM.D., D.Sc., I.R.S.

(Edin.)

the journal.

Special intorest is taken in the progress
and  development  of the science of
wircless communication, and articles by
expert writers, illustrated by photozaraphs
and diagrams, frequently appear in ithe
pages of ' Maodern Science,””

NEW GODLD MINES OF
CANADA, b 10, L. Chicanot.

THE KING'S WHITE TIGER,
by R.I. Pocock, I'.R.S.

Publishors & Proprictors:
TLIFFE & SONS LINMITED
P VVVVVVVVV VYV VYV VVV VYV VYV VY
e e e A S ———

borset House, Tudor Strecet,
I.LONDON, X.Cuy.
CAAAAAAAAAAALAAAAAAAAAAAAL
e e e e e R T ————

ADVERTISEMENT COMPETITION RESULTS

The following arc the prue\nnnem in the Advertisement
Competition announced in the issuc of ‘“The Wireless
World ” dated April z21st, 1920.

First Prize £5 Second Prize £2 Third Prize £1

Miss M. O’LEARY, tro, Chaucer H. DENXNIS, Nethercroft, HAROLD K. MOSS, 11, lLaurel
House, Tabard St., London, S.E. 1. Draunton, Devon. Gardens, Hanwell, W.7.

Four Consolation Prizes of 10/- each:
CECIL G. BILLETT, 1, Haviland Road, Bournemouth. R. THORBURN, Wellington Cottage, Berwick-on-
Tweed. S, AL PACEY, 170 Fernside Road, Balham, London, S.3W.r2, A, E. DCCKETT, g2, Carver Strect,
Birmingham.

CHEQUES HAVE BEEN DISPATCHED 10O TIL: PRIZEWINNERS.
The WINNING ORDER for the nine advertisers was as follows:

Whole ]’dgc Advertiscments. Hall-Page Advertisements. Qlldrfcr-Pdg..L or Smaller Adverts,

oo . . 5 a .
.\un VR VEN T A I’ug No.| Name of docrtiser ,I‘uﬂr \0 Name of Livartiser.

I
L. McMichael, Ltd, ]Sf‘ 5 Belling-l.cc. ‘ 1s t 4 Ferranti, 1.td.

The I\Izlrcéx{ilyln()ne ) Metro-Vick Supplles, ) \ Nelson Electric Co.,
0., TAd. -“dl Ltd. “d H Ltd.

o | Sydney Jones & Co.
‘31'(] Jl‘dl 11 ‘ Clcartron Radio, 1.td, 31‘(1\ 13 l (I)(mlgz\)n)-‘()itt;k

])ul‘ilicr Condenser
(!y 25), Ltd

Ah Mention of " The Wireless World," when witing 1o adverlisers, will ensure prempl allenlion

1M
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makesallthedifference!

Price

4

No.

nlD-U.u-u

-
-
-
-

\w] |

DRSNS R .

etk doddd 2 12 2l T T
[fAomoeoscmos

1ol Us] f=1 [«] Tui Ta|

Try the coil that

Every listener who has tried the new LEWCOS
Coil is talking about the difference it makes.
Some say that this coil in the blue box js
as different from ordinarv coils as ** Glazite "
is from the old connecting wire.

The Lewcos Coil embodies high  clectrical
cfficiency, with great mechanjcal strength. It
gives extremelv  fine tuning and, having an
exceptionally low high  frequency resistance,
increases signal strenath,

Try the LEWCOS Coil for vourself-—1t makes
all the difference.

5|35 [ 4050 | 60 | 75 [100] 150 200
46/4%6 46/5-/56/56(69|76|8s

4
Inductance Coil

The LONDON ELECTRIC WIRE
COMPANY & SMITHS LIMIIED

Manufacturers of  Glasite Counsiceting  Wire

9.

Playhouse Yard, Golden Lane, London, E.C.1

OROROROROEDN

|

|
|

i0'-
~—— | The * Utility*
no-capacity
lchange-over
,switch.

| KENYON ST.

Junn,

Prices.
—the same Quality
—the same Utility

Guarantee-

Every Wireless Amateur who takes his
hobby seriously knows the value of accur-
acy and finish in the components lie uses
—that is why so many choose “ Utility '’
Compouents.” New reduced prices—made
possible by greatly increased demand—now
bring ** Utility » Components within reach
of every wireless enthusiast. Better recep-
tion, longer life, and a grarantee that any
“Ulility ’ goods that develop faults with
reasonable care will be repaired or
replaced—all these are ensured
you demand Utility ”” Componer
All good Dealers stock them.

NEW PRICES.
“Utility” Low Loss Cor
without Vernier from
‘001. With Vernier f
Other sizes reduced
“ Utility”  no-capa
change-over -
pattern, 3/6. L
Other sizes re

&EWR’ ,

Advertisciments for ** The Wireless World ™ are only acceplrd from firms we belicve to he
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C.T.25
L ] [ ] *
Filament Volts .. . A= \
Filament Amps .. ‘25 \

Anode Volts . 30-300 \\\‘ >
Voltage Amptification Factor 9

Impedance v 10.000 =~ \
Mutual Conductance .. 800 <
Plate Current Saturation at 50 \\

>
. <
Volts over 30 milliamps =
=
=

15/-

/4

D,

t
1

M,
s

g o
=

Amrica’s Jureniost v L+ L |l { 4
no. e in Britwia's |
nowes! factory. o - + ‘ ]
. !
| |

-

YOU CANNOT ElCITATTIIIIIT

be using the valve with qualifications for the supreme realities of
wireless—generous volume, pure and sonorous tones or longer
distances—unless you use CLEARTRON Valves, which are really
guaranteed under CLEARTRON’S IRONCLAD GUARANTEE.

12/6 sranparp pricEs 15/-

They are ALL Dull Emitters. with lowest current consumption, and sold at Standard
Prices. For 2, 3, and 5-6 v. Accumulators and Dry Cells. H.F. Detector and L.F.

Full tchnical dua from vori Dol

‘L('__

KE

- —_

S
NN

1

CLEARTRON RADIO LIMITED

1 CHARING CROSS, LONDON; (Works: BIRMINGHAM),

Jelephione . Resent 2212

| Chear Westrand, | inn

(D% \ Woadr,

3595

Mention of * The Wireless World,” when writing to advertisers, will enswre prompt altention. 20



(/4% Year of Publication)

No. 351. WEDNESDAY, MAY 5TH, 1926. VoL. XVIII. No. 18.

Assistant Editor: Editor: Assistant Editor:

F. H. HAYNES, HUGH S. POCOCK. W. JAMES.
Editorial Offices: 139-40, FLEET STREET, LONDON, E.C.4 - - Telephone: City 4011 (3 lines).
Advertising and Publishing Offices : DORSET HOUSE, TUDOR STREET LONDON E C.4. -  Telephone: City 2847 (13 lines).

Telegrams: ‘‘ Ethaworld, Fleet, London.”

CovenTry : Hertford Street. BirminGHAM : Guildhall Buildings, Navigation Street. MaNcHESTER : 199, Deansgate.
Telrgrams @ ** Cyelist Coventry.” Telegrams : ** Autopress, Birminghawm.'* Telegrams : ' [lifte, Manchester."
Telephone : 10 Coventry, Teiephone : 2970 and 2971 Midland. Tolephone © 8970 awl BY7L City.

Subscription Rates: Home, £1 1s. 8d.; Canada, £1 1s. 8d.; other countries abroad, £1 3s. 10d. per annum.
As many of the circuils and apparatus described in these pages are covered by patents, readers are advised, before making use of them, o satisfy themsclves that they
would not be mfnugmg palents.

STRAINING AT THE LEASH.

OW long will broadeasting suffer the iestraint of the
leash  which artificially prescribes the limit of
activity of the service? It is interesting to conjecture
how long it will take hefore the public realises that broad.

which broadeasting provides be allowed to give place for
long to the less speedy methods of print.

It would be quite absurd to suggest that broadeasting
will ever be able to take the pliace of the newspaper for
many and obvious reasons, but we believe that the time
must come when the public will demand that broadcasting

casting  could exercise  a much . shall be more topical than it is
greater influence than at present z‘m““““w“mwz possible for it to he under the
if only the artificial regulations ¢ CONTENTS. present regulations. We look for-
Himiting its sphere of aperations PAGE ward to the time when at every
were abolished. § Evrrorian ViEws 641 event of popular interest the
It should be recalled that there TELEVISION APPARATUS 642 broadeast reporter will be present
was a time when it looked as if % Rmm,lév ‘;10‘1:);;;1(11-,‘:16... 646 to give, by means of a portable
the development of railways in 4\ garevrR RECORDING AIPARATUS 647 wireless transmitter, the story of
this country might be retarded be- $ By J. Anderson. the event, which will he retrans-
cause of the influence which was i bDistoirioNn 1N TELEPHONES ... 650 mitted by the broadcasting station.
exercised at Court by those 3§ By W. H. F. Griffiths. In only a few instances would
interested In - well-established  but Reaction CoxtroL .. 653 this detract scriously from the
more  cumbersome and  tardv § By Harold H. Warwick, value of the daily paper, but it
. . - Sraprk L.F. AMPLIFIER DESIGNS 657 i ) 9 "
methods of transport. Cunrent Topics 661 would mean for broadcasting an
Just the same kind of situation % T T DS 663 added interest for the public
exists to-day in regard to broad- RECEIVING AERIALS ... 665 which might well exceed anything
casting. Development of the Ser- By F. M. Colebrook. that it has been possible to do
vice in certain important direc- § WirELEss oN TuE PoLAR Amrsure ... 669 hitherto.
tions is definitely suppressed by § New Appararvs . 672 Already there are signs that
regulations  which  have been ¢ P;“mc“‘ Hixrs axp Ties .. oo 673 the broadcast authorities are
drawn up in deference to the die- i \\mlr)rl,‘l-:\e:“::;ncum*s 1N Tueony axp 675 straining at the leash, and it is
tates of the very powerful organi- ¥ f;y S. 0. Pearson. only a matter of time before the
sations which represent the Press TLETTERS TO THE EDITOR 679 leash will no longer bear the strain
of this country. We have, of RecENT INVENTIONS 682 set upon it. If the Press accepted
course, every sympathy with the Reapers’ PProprems 683 now the inevitable, instead of
Press or any other group of vainly endeavouring to stave it
interests which may be adversely off. not only would the air be

affected by the extension of a new art such as broad-
casting, but is it of any use to endeavour to ward off
mercly temporarily the cffect of progress which, in the
very nature of things, must eventually assert itself 7 The
art of printing was not allowed to stagnate hecause its
introduction adversely affected the professional scribe, nor
can the distribution of news by the instantancous means

8

cleared of a constant feeling of unpleasant friction, but
the Press would have the opportunity of competing with
a new service by gradual preparation, whereas the only
other alternative is to be confronted suddenly with an
opposition service when public opinion is so strong as to
override the artificial regulations which are at present in
force.
A9



Wireless
World

MNAY s5th, 1926.

"Z”IELEVISION APPARATUS

A Dcscnp[ion of the Jenkins System

Bv A. DINSDALLEL.

FEORTS to transmit pictures clectrically were first
:]Ei made some fifty years ago, practically at the <awme

time that attcmpt\ were being made {o transmil
sound electrically.  Since that time many workers have
devoted their time and energies to this end, with var
ing degrees of success, il at the present time it is
]b)\\lbl(, to send photographs of excellent (|lll|l[\ from
one place 1o another. cither over a wire circuit or by
radio.  Going even further, it is possible to transmit In
the same means cinenitograph pictures, and also ac nmll\
to see by radio distant seenes and moving (»I))m 15,

One of the most distinguished workers in tlns ficld

the present time is the American inventor, Mr. C. Francis
Jenkins, of Washington, D.C.
Pioneer Work.
Born tn the country, north of Daston, Ohio. in 1868,

Mr. Jenkins spent his boyhood on i farm.  Aftev leaving
school he “eexploved ” the wheatficlds and thnber Tands
of the north-west, and later the cattle ranges ad mining
camps of the south-western portion of the United States.
Tn 1890 he came to Washington, where he engaged in
secvetarial work for five years, at the end of which period
he resigned his position and definitely commenced  his
carcer as an inventor.  His carliest work was associated
with the development of the cinematograph. and it was
Le who built the prototype of the motion picture projector
which is used today in every picture house the world]
over.

Having commenced his career in such a fashion, what
more natural than that the problem of transmitting pic-
wures to distant points by clectricity should have made
an early appeal? As carly as 1894, in fact, he pub
Yished in the Electrical Fnginecr an article on the sub-
jeet, with an illustration of proposed apparatus.

M. Jenkins now admits that this first zuggestion of his

Fig 1.—Disc type prismatic ring.

A photograph
(30 lines per
inch) sent and
received by
wireless with
the Jenkins
apparatus.

was hopelessly impractical, and it was not untit 1913 that
he published a second proposed scheme for “ Motion Pic-
tures by Wireless ™ in the magazine Metion DPicinre
News.  From that time Mr. Jenkins has been steadily
working on the problem of television, and has overcome
many difficalties which at first sight appeared almost
insuperable.

Use of a Flat Screen.

In the transmission of pictures, cither by wire or by
radio, ouly two methods have so far been employed,
namely, one using a cylinder mechanism, and the other
a flat surface.  The majority of workers have chosen the
former method, and many liave achieved excellent results
thereby, but it docs not lend itself 1o fast work such as
is essential for actually sceing by radio, or for the trans
mission of motion pictures.

Suchi work demands that the received image be pro-
jeeted upon a sereen, and the 1mplc\slon of motion muat
he derived in the same manner as it is in a picture theatre

by throwing a rapid succession of individual pictures
on the screen and relying upon the l)cnlslencc of the
vision of the spectator to blend the whole into a smoothiy
changing scene.

With this aim in view Mr. Jenkins rejected the eylin-
drical method in favour of the flat surface, for this repre
sents the only possible method of attaining the desired
objective.  All methods developed to date make use of
atiny spot of light which is made to traverse the picture
10 be transmitted in a series of lnes. Light and dark
parts of the pieture alter the intensity of the Tight beany,
which is then focussed on 1o some form of light ecil.
This transforms the light variations into electrical
current  variations  which can be transmitted to  sonw:
distant point.

Having decided upon the method which must be used.

Jenkins cast about for suitable apparvatus with which
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Television Apparatus,—

to put his theories into practice. As mentioned above,
in both possible systems it is necessary to cause a beam
of light to cover the picture in a series of lines. With
the cylinder method this is easily arranged by placing
the light source within a cylinder of glass, on the outside
of which the picturc is wrapped, and rotating it, at the
same time giving to it a gradual longitudinal motion.

With the flat surface method some other means of
moving the beam of light had to be found, and one way
of moving or bending a beam of light is by means of a
prism.  No suitable prism or combination of prisms
existed, however, so the inventor set to work and
developed what is now known as the Jenkins Prismatic
Ring, an entirely new contribution to optical science. In
use it is comparable to a solid glass prism which changes
the angle between its sides, so that a beam of light
passing through it is hinged or bent on one side of the
prism whilst preserving the fixed axis of the beam on the
other side,

For the particular purpose in hand this prismatic ring
is ground into the facc of a disc of suitably sized selected
mirror glass, which gives the ring its own support on the
rotating shaft upon which it is mounted. From one end
to a point half-way round the periphery of the disc the
prism has its base inward, and from there round to the
starting point it has its base outward, the warp from onc
end to the other being gradnal.  These rings, as made
in the original grinding machine, may have one, two, or
four prismatic sections to the ring, may be right- or left-
handed, and are made in 1oin. or 7. sizes, also in disc
ring form, or in baud ring form.

Function of the Prismatic Rinés.

Both forms of ring are illustrated in I'igs. 1 and 2.
By rotating such a ring between a source of Light and a
screen, the beam of light’is bent, or oscillated to and
fro, and thus made to cover the screen trom end to end,
whilst another similarly revolving ring causes the light
beam to change its course so that cach time it traverses
the sereen it does so along a different track.  This action
is illustrated in Fig. 3, in scction in (a), and in clevation
in (h).

If, now. a photographic plate is substituted for the
sereen, and the intensity of the light source is varied, or
modulated, in accordance
with the variations of an
clectric  current  arriving
from a distant transmitter
which is sending a picture
of a Jarge capital “© A7
for example, an image like
that shown in Fig. 3 (¢)

will appear  upon  the
Fig. 2.—-Ban:lintgype prismatic plate when it i1s de-
veloped.

Thus the result of the action of the prismatic rings is
similar to that which would be obtained if the light beam,
containing within its variations the light equivalent of the
picture image, remaincd stationary. whilst the plate was
being moved backwards and forwards across it, and
moved up slightly after each linc had been traced on it
by the beam.

10
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The foregoing is an outline of the principles made use
of in the Jenkins system as applied to reception.

To understand the action of the transmitter, let us
suppose, for example. that the light source shown in.
Fig. 3(e) is the projection lens of a magic lantern con-
taining an ordinary lantern slide. The beam of light
issuing from the lens contains within it the complete
image of the picture on the slide, and if projected on
@ screen would be made up essentially of light and dark

'\
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PRISMATIC
Lo RINGS

(a)

e

Fig. 3.—Section (a) and elevation (b) of prismatic ring mechan-

ism showing principle of operation. The screen is completely
covered by the oscillating point of light and an image can there~
fore be reproduced as at ().

arcas.  Instead of being projected on a sereen, however,
the lantern beam is focussed on a light sensitive cell,
which is a device for transforming light variations into
cleetric current variations,

When the overlapping prismatic rings are now rotated,
the picture is swept vertically across the cell by one ring,
and at the same time moved laterally by the other ring.
It is as if the picture were cut up into thin slices con-
taining light and dark sections, just as a bacon slicer
reduces a side of bacon to thin slices, or seciions. con-
taining fat and lean.

Layout of the Transmitter.

I'ig. 4 illustrates a form of Jenkins transmitter which
conforms in substance to the above description. At the
extreme left is a magic lantern which projects the image
through four overlapping prismatic discs, four being used
in this casc instead of two for the purpose of obtaining
optical correction.  In the long oblong box to the right
and in the background js the light-sensitive cell. It is
carefully shiclded from daylight by the housing, so that
only light from the projector, entering hy a small opening
in the end of the hox, can affect it and causc it to aperate.

The purpose of the motor-driven perforated dise, situ-
ated between the projector and the cell, is to act as an
interrupter, so that the electrical output of the light

A Il
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Television Apparatus.—
sensitive cell shall take the
form of an interrupted direct
curvent which can be ampli-
fied by means of an ordinary
LY. valve amplifier. Ater
amplification the current im-
pulses can he put on 1o a wire
circuit, or caused to modu-
late a radio carrier wave.
just as speech currents modu-
latec the carrier wave ot a
broadeasting station. Tf this
modulated  carrier  were
listened  to, however, it
wouldl sound like an irregu-
larly interrupted  LC.W,
note.

The most satisfactory type

of lght sensitive cell avail
able until reeently was the
selenium ccll, but, as is well
known. such a cell is slupgish in wction. and this fact
prevented the reduction of the period of time necessary
for the transmission of a photograph. Aore recently.
however, it was discovered that some of the alkali metals,
such as potassium,  sodium, caesium.  rubidium, ete..
have. under certain conditions. the property of directly
comverting Haht into electric current,
The Photoelectric Cell.

Suitable eclls made from these metals vary their elec-
trical output in very accurate proportion to the mmount ef
light to which they are expased and their resdonse is so

tremely rapid as io be almost instantancous.  An ex-
ample of such a ecell was descrilwd in detail by the
present writer in 7'%e Wircless World, Tunuary 6th, 1920,
By making usc of these cells the transmission process can
be specided up to such an extent that an entire pictore
can be flashed through almost instantaneously, instead of
taking twenty or thirty minutes as used to he the ease
when selenium eclls were employed.

An illustration ol one tyvpe of Jenkins receiver is given

Fig. 5.—T1ne receiver showing the prismatic rings and the plate
upon which photographs are received.

ATI2

Fig., 4 —Transmitting apparatus used in the Jenkins system

e Fig. 5. Lis action s identical with that deseribied
with the aid of VFig. 3. In the photograph the light
source and the Jens with diagonal reflecting mirror are
mounted on the outside of the box at the front. ‘The
four overlapping prismatic rings, similar to those used
in the transmitter, and the photographic plate upon which
the picture Is received, will Te readily identified inside
the hox. The whole ol this apparatus, except the lamy,
is contained ina tight-tight box,

The prismatic dises are rotated Ly an clectrie motor at

exactly the same speed as the transmitting dises. The
method of synchronisation will be discussed later. The

laap used is of a special type. developed for Mr, Jenkins
by the General EFleetric Company.  The filament s a
single-turn coil, enclosed in an atmosphere ot hydrogen,
and offset to hring it as close as possible to the glass wall
of the bulb. By offsctting it in this fashion a sharper
image is obtained.

In operation the filament is brought up (o a predeter-
mined temperature by means of a bhatfery” current, and
the I..1°. output of the radio receiver is then passed
through it, thus varving the degree of filament brilliancy
in accordance with the incoming impulses which represent
the picture values. A bheam from this varving light
source is focussed on to the photographic plate, first pass-
ing through the rotating prismatic discs, as shown in
Mg, 3.

Tone Gradation.

My, Jenkins elaims that, by adjusting the speed of the
Jdise driving motor to the temperature change of the fila-
ment, soft gradations of light and shade are obtained
which probably can never be equalled by any other device,
thus giving an image of true phetographic value, entircly
free from lincs.

Mention has heen made of the necessity for syn-
chronism bLetween the transmitter and the receiver, In
the Jenkins system this is attained by means of rather
heavy vibrating control forks, one of which is used at
each ¢nd of the circuit. The forks are so adjusted that
they work together in exact synchronism, with provision
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Television Apparatus.—

tor such slight and occasional automatic correction by
radio as may be required to keep all recciving forks in
step with the station which at the moment is sending. By
means of these forks the speed of the driving motors,
hoth at the transmitting and recciving ends, is kept aliso-
lutely constant.
foreground of Tig. 4.

Another method of synchronising is by means of a
small synchronous radio motor, which is driven partiy by
power received by radio from the photo-broadeasting
station, and partly by a local current in the same wav
that a loud-speaker is aperated. These small motors.
rotating in synchronism with the motor at the transmitting
station, control the driving motors at the receiving
stations. thus keeping them all in step.

Checking Synchronism.

It would never do, of course, to have to wait till the
picture was developed to findd out if the receiving motor
was getting out ol control, so a special neon lamp is
arranged to shine on a revolving marker on the motor-
shaft of the receiving instrument.  This lamp is flashed
by the incoming radio signals, which latter Lear a definite
relation to the rotation of the transmitter motor.

The  same  wavelength carries both the picture fre-
auency, from which the reccived photograph is built up.

0qd

r—c

Fig 6.—Modifited form of prismatic ring designed for the high
speeds required in television.

and the synchronism frequency which controls the motors,
and also it lights the neon lamp. A still further advance
has been made by adding voice frequencics to the same
carrier wave.  This is done by modulating the carrier,
as in an ordinary broadeasting station, and supernmposing
the picture at a frequency far above audible vange.  Thus
a single carrier wave can be used to broadcast not only
the voice of a singer, but also his appearance and gcs.-
tures. At the reeciving end the same radio receiver mav
be used to feed both a loud-speaker and a television ap'-
paratns, there being no mutual interference between them.
‘This feat has actually been accomplished in the Jenkins
lahoratories in Washington,

Modifications Necessary for Television.

The transmitter illustrated in Fig, 4 is arranged for
the transmission of transparent pictures. such as lantern
slides, but it can also he used to send opaque pictures.
such as photographic prints. To accomplish this the
light (cither daylight or artificial light) reflecter from the
picture surface is focussed on to the light sensitive cell.
With light cells available which will give an almost in-
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One of these farks is shown in the right

“picture theatres.
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stantaneous response, it is but a step from the trans-
mission of a single still picture to the sending of several
pictures in rapid succession, so as to reproduce living
scenes at the receiving station,

Thus motion pictures may be Dbroadeast, or an actual
scene containing moving people.  For this purpose the
transmitting apparatus shown in Fig. 4 is modified some-
what. T broadcast motion pictures, the magic lantern
1s replaced by a motion picture projector, and to transmit
natural scenes the Jight reflected from the scenc is col-
lected in a lens, just as @ camera lens collects light re-
flected from the scene before it.  The light issuing from
this lens, or, in the case of motion pictures, the light
issuing from the lens of
the projector, is focussed
through the rotating pris-
matic rings on to the light
sensitive  cell  in  the
manner already deseribed.

‘The receiving apparatus
for such work is neces- Fig.
sarily somewhat  different
in desiggn to that shown in
Fig. 3, owing to the great increase of speed necessary ;
but the underlving principle remains the same. Instead
of focussing the received image upon a | hotographic plate,
it must be «irected on fo a screen, similar to that used in
Also the individual pictures making up
the film. or a rapid serics of instantaneous photographs
ot the natural scene, must be shown at regular intervals
on the sereen to give a motion picture effect, that is, a
picture which animates smoothly and naturally.

Mr. Jenkins has achieved this result by means of
several different types of apparatus, two of which are
ilustrated diagrammatically in Figs. 6 and 7.

In the g, 6 arrangement the prismatic rings are re-
placed by a disc, A, around the periphery of which are
mounted several lenses, B, C, D, etc. Behind each lens
s mounted a small prism.  ‘Fhe angle of thesc prisms is
altered slightly and progressively all the way round, so
that an effect similar to a prismatic disc is obtained. The
rotation. of the dise .\ sweeps the image of the light
source I9 across the sereen T oin a horizontal direction,
whilst Tine displacement in a vertical direction is effected
by reason of the changing angle of successive prism
clements. TF the dise is rotated at a speed of sixteen
revolutions per second a motion picture effect is obtained
on the sereen,

alternative ar-

7.—An
rangement to that shown in
Fig. 6. -

Persistence of Vision.

In referring to ¢ motion-picture effect ”” it should be
understood that. in a picture house, the film is run
through the projector at the rate of sixteen separate and
complete pictures per second, so that although, to the
eves of the observer, a smoothly flowing scene appears
on the screen, this cffect is due to an optical illusion
known as ‘‘ persistence of vision.””  In viewing motion
pictures as received by wireless, persistence of vision
plays an even bigger part, for the cyes are not only
called upon to smooth out sixteen pictures per second to
vive a natural movement effect.  They must also smooth
out the extremely rapil movements of the light beamn as
it traces each one of the sixteen pictures.

A 13
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CUTTING CARDBOARD TUBE.
In cutting cylindrical formers for
tuning coils or H.¥. transtormer
windings from cardboard or Paxolin

tube, the device illustrated in the
diagram will bhe found of great
assistance.

A block of woodd about 1in. in

thickness is screwed vertically to
baseboard of suitable dimensions, anel
an old safety razor blade is ciampedd
by means of two screws and a brass

Cutting board for carboard tube.

plate to the edge ot the vertical block.
The tube to be cut is then pressal
against the vertical support and
slowly rotated, care being taken to
avoid lateral movement which woull
result in the formation of a spiral
cut.

Where more than one picce of tube
of the given length is requived] it may
he found convenient to screw a short
strip of wood parallel to the front
edge of the baseboard to act as a
stop.— A, J. B.

cC000
EXPERIMENTAL THREE-COIL
HOLDER.

Te improve the selectivity of a
valtve receiver emploving direct coup-
ling to the acrial, the three-coil tuncr
unit shown in the dixgram may he
used with advantage.

The three-coil holder is mounted on
a small ebonite panel with pairs of
terminals at cach side for the acriad

ATy

and carth and reaction conncctions
respectivelv. ~ The plug and socket
connections of the fixed centre coil
holder are joined to the plug and
sacket of an additional fixed holder
serewed to the underside of the panel.

REACTION
g el 4

el e

LS

-[ LR B
o 4,......,}._....;{_

i

ATLPLUG ON
RECEIVER

Coil holder unit for converting to loose
coupling.

It is intended that this should Tl
fittedd into the existing AJT. I plug
on the receiving set, so that the centre
coil is utilised in the secondary cir-
cuit of the coupled tuner.  If the
reaction leads are connected to a re-
versible plug, much time will be saved
in finding the direction of current in
the eoil winding which gives positive
reaction.—NA. K.

New Ideas and Practical Devices.

GRID LEAK MOUNTING.

Several  types  of anti-vibration
valve holder are constructed with a
square moulded ebonite base, with
terminals at cach corner for the grid,
plate, and fitament connections.  The
mounting of the grid leak in a re-
ceiver emploving vilve holders of this
(ype is quite an casy matter. It s
only necessary to it spring clips
underneath the griot and positive fila-
ment terminals, which witl Le found
to have approximately  the correct

Mounting grid leak directly between grid
and fllament,

spacing Tor grid leaks of standanl
length.—]J. B.
Qoovw
MOUNTING GRID BATTERY.

In fitting the grid battery o the
bascboard of a receiver it is usual to
make use of o clamp consisting of a
strip of brass or other material. "This
method takes time, and, as the gridl
battery is usually fitted just before
the completion of a receiver when one
is anxious to obtain results. the delay
1s annoving.

A simiple method of overcoming this
difficulty 1s to utilise the cardbbard
lid of the bhattery (if of the g-volt
type) as a holder. The lid is fixed
in position by pushing two or thre-
ordinary  drawing-pins  through the
bottom into the wonden  haschoard.
The battery can then be inserted in
the upturned lid, when it will he
securely held in place.—T. B,
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A Successfuyl Installation,

Home Constructed with

Gq7

Old Telegraph Components.

By J. ANDERSON.

O doubt there are st {great many amateurs who
have not altogether deserted the field of Morse
reception for telephony and to whon the following
particulars of an amateur's recorder may be of interest.
A great deal of the Lascination of the construction ane
operation of thig apparatus. at least o the writer, lies in
the combination of (he cleetrical with the nicchanieal.
The apparatus about to be deseribed has been in use
with successful resyts In more or less the same form for
about four Years. The circuits used are of a strajghe-
forward and simple type, and the mstrument is  gelf.
contained, requiring only o jye contected o the output
termmals of ap ordinary valve receiver, It is in two
mits. as shown in {he photographs, namely, the relays
and the svphon recarder.

Valve Relay.

We will deal firstly with the relay portion, and, to
simplify matters, will take it in gwo stages, the first being
the ™ valve relav.” It is of the trigger type. wherein
the valve is arranged <o that it only requires the incoming
signal to he impressed on the
grid to cause it to osceillate,
and, of course, ciuse a large
change in the current flowing
in the anode eireuit in which
is placed a high-resistance re-
lay and a centre zero millj-
ammeter, Immediately  th
signal ceases, the valve stops
oscillating, owing to the faet
that the grid has a positive
notential of g volty applied
1oit.  The milliammeter was
made out of an o] pocket-
type moving c¢oi] voltmeter,
and was ecalibrated against a a
standard

INPUT

]

mstrument, Tt Fig. 1.—Circuit diagram of the valve relay and syphon recorder,

need  not be accurate,  as o1t g merely  an indi-
cator.

The relay inserted in the anode circuit is of the Post
Oitice type rewound to 5.c00 olms, and as this type is
N its most sensitive condition when the current changes
n its windings vary from 2ero, it 1y an advantage to
have the steady anode current balanced out.  This is
arranged for by inmrporutmg an adaption of the Wheat-
stone bridge, Referring to Fig. 1, it will he seen that
the anode of the valve Is connecte] through 1., to the
high-resistance putentiometer by 3 non-inductive resist-
ance. Phis resistance should he approximately of the
same value as the interna) resistance of (he valve being
used, say, 10,000 or 12.000 ohms : 250-v0lt 8-watt bulbs
are used as non-indyetive resistances, and two joined in
series will give g stuitable valye, The relay is connected
through the milliammeter 10 the high-resistance potentio-
meter Pu, placed aeross the high-tension battery, which
should he 350 or 6o volts.  "This potentiometer must Jye
of a very high resistance, o it will he 4 serious drain
on the high-tension hattery.  This special potentiometer

could, no doubt, be done

REEZ';S'SR dway with,  Ap ordinary
Y potentiometer put across g
few cells and used in con-

junction  with 4 tapped
high-tension battery would

serve.  The writer has not
tricd this, as he has lighting
mains at 3o volts available,

thus making the  current

consumption of the potentio-

meter of  no importance,

The condenser ', is impor-

tant and  should have a

B fairly large \':11\‘1e. say, 2

g 3 microfarads.  The mstru-
ment is  coupled to the

A 15
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Amateur Recording Apparatus.
rceceiver by an ordinary intervalve transformer.  The in-
ductances 1., and 1., are mounted so that their coupling
can be varied. They are honeycomb coils made on a
home winder, both heing two inches in dicmeter, L.
having 210 turns of No. 30
S.C.C., and 1., 100 turns of No.
28 8.C.C. Pancake or similar
coils can be used. provided they
can be closcly coupled if neces-
sary. The grid bias battery con-
sists of two 4}-volt pocket lamp
batterics conuected in scries and
joined to the slider of the poten-
tiometer P, across the filament
battery.  An ordinary ‘“R”

results.

To operate, place the potentio-
meter P, in the mid-position.
Next, adjust the coupling of T.,
and L, and the filament
brightness until the valve goes
in and out of oscillation with-
out overlap. I.eave the valve
just off the oscillation point
and at the same time adjnst
the potentiomcter I, until the
milliammeter shows zevo. thwus
indicating that there is no
current flowing in the relay windings.
oscillation commences can be detected by the sudden
change in the reading of the milliammeter. Adjust the
bias of the relay until the tongue just rests against the
spacing stop and no more, then switch on the receiver.
1 the signals are coming in on a noisy background, it
will be necessary to put the valve still further off the
oscillation point, which can be done with potentiometer
T, which will now give complete control of oscillation.

‘The point where

1?

World

Back of panel view of the relay and
recorder units, The lamp resistancés
in the relay unit and the driving motor of the
syphon recocder will be readily identified.

MAY s5th, 1926.

1t will be found that therc is a certain fairly low nate
to which the relay responds most readily, and the in-
coming signals should be tuned to this when possible.
Great use can be made of this characteristic when jam-
ming is bad, and it will be found that the relay will

s \.\:}}

Front view of the relay panel (right) and syphon
recorder (left).

continue to operate correctly when signals, heard in the
phones, scem to be hopelessly jammed.  To receive high-
speed transmission, Dest results are got by tuning the
signals to a fairly high note. 'The success or otherwise
of the instrument depends almost entirely on the first
relay, and great care must be taken with its adjustment.
1t will be found necessary to keep the contacts as close
as is safe,

Turning now to the sccond portion consisting of the
local circuits, it will be scen from Ilig. 1
that a sccond Post Oflice relay is used. 1t
is not rewound and was used because diffi-
culty was experienced in getting the first
relay to *“ make ’’ contact with certainty as
woll as to ““ break’’ contact, especially
<~ when receiving  weak signals.  As the
syphon recorder is of the polarised
type working without springs and
thus requiring complete reversals
of current for its operation, de-
finite coatact on both stops of the
rclay is essential, making the
second relay necessary.

Relay Adjustment.

'The bias of the second re-
lay is adjusted so that it still
works should the tongue of
the first relay not reach the
marking stop. The second
relay also enables the load on
the first to be kept light, thus
obviating sparking troubles
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Amateur Recording Apparatus.

and sticking of the contacts. A cheaper type of relay
could, ot course, be used, provided its moving parts were
light.  The Post Oihice type was usecd in t]m case, be-
cause, at the time the instrument was huilt, they were to
be had very cheaply.  This second relay could Le done
away with completely, if desired, and an ordinary Morse
inker connected to the first relav. ‘The shunted induct-
ances R, and R, are cssential if it is desired to record
automatic transmission without overloading the relay con-
tacts.  Their value depends on various factors.  In this
instance they are 5,000 ohms, and the condensers C, and
C,y 2 microfarads  The non-inductive resistances R, and

&
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iscd magneto telephone bell of 1,000-ohms resistance
fitted with a suitable armature and arranged behind the
panel. The armature spindle is carried through to the
front, where the silver syphon tube is fixed.  Both the
syphon and the reservoir are made casily detachable for
cleaning.

The knob seen in the right-hand corner of the front
view of the pancl controls the motor speed and is an
ovdinary filament rheostat.  The knurled screw project-
ing through the end of the lever on the other side adjusts
the pressure of the syphon on the tube, This lever is
held _down normally by a spring, and it is so arranged
that when the screw is lifted bodily it withdraws the
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Fig. 2.~Tape records from well-known Europcan stations. Nos.
1 1,500 per minute: Nos

R are to prevent sparking at the contacts and are ap-
proximately 6,000 ohms. Ior hatierics B, and By a
voltage of 12-235 is necessary. R, s a resistance placed
in the cirenit to prevent the batteries being shorted in
the event of the relay contacts being serewed up acei-
dentally together.

The syphon recorder is constructed mainly of the parts
of an ex-Government duplex telephone key complete with
glass top cover.  The paper drive consists of a small
drum, worm-driven direct from an electric motor which
came originally from an clectric horn.  The worm whedl
was cut by using a fin. Whitworth tap as a hob, and
the worm is simply a spindle with a -in. thread at the
end.  The gear ratio was purposely kept fairly high i
arder to cut down the motor speed and thus avoid vibra-
tion. A heavy fiywheel is included to steady up the
drive, and the motor is mounted in felt to still further
reduce vibration. A z-microfarad condenser is connected
across the motor to prevent interference with the re-
ceiver. The sypbon movement consists of an old polar-

9

1s

1-5, high-speed automatic transmission: No. 6, Wheatstone dots

7-9, normal hand transmission.

paper from the syphon and at the same time lifts the
pressure roller from the paper drum, thus stopping the
tape, although the motor is still running, yet without
affecting the adjustment of the syphion.  The small lever
scen below the adjusting screw is loaded so that it springs
along aud holds the large lever in the upward position.
This feature enables the motor to he kept running during
an interval in transmission, without using up tape, and
also makes it possible to commence recording instantly
when the signals resume, without missing more than a
fetter or so, owing to the fact that it is not necessary to
wait until the motor speeds up as would have to be dene
if the motor was stopped every time,

The writer resides near Glasgow, where he can record
almost all the British and Continental high-power stations
with a two-valve reeciver, three valves being the most
used at any time.

The valve relay will be found to he very casily oper-
ated, and when once adjusted to a station it can be left
working for hours without attention.
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DISTORTION IN TELEPHONES.

Effect of Series and Parallel Connections on Quality.
By W. H. F. GRIFFITHS.

N O many experimenters are, at the moment, devoting
S theiv attention to the problem of distortion in radio
receiving apparatus that the writer feels that it is
important to stress thie well-known fact that very consider-
able distortion is introduced by telephone veceivers and
loud-speaking receivers themselves, in order that efforts
to eliminate very slight ““ set distortion”” may not e
wasted.  Tn other words, it should he realised at once
that it 1x the elimination of ““overall ” distortion of set
anrl telephones or loud-speaker at which one must aim.
and not necessarily just that existing in the set itself.

Output Circuit Impedance.

1t is not the objeet of this article, howevers to enumer-
ate all the possible causes of «istortion in these cssential
sound producers, nor to classify them in the order of
thetr importance.  The object is to draw attention {o the
variation of ““ tone ” quality caused by varying the mean
impedance of the output circuit of a radio receiver or
amplitier.  This varation of tone quality is due to fre-
quency distortion, and Dbecomes more important as the
ratio of mean load impedance to the internal anode im-
pedance of the load valve is made higher.  The par-
tiewdar case the writer has in mind is that which oceurs
in the series-parallel grouping of high-resistance tele
phone receivers.  If one has sceveral pairs of telephones.
one usually groups them in series, parallel. or  series-
parallel combinations, to give a maximum apparent signal
strength.  Sinee the impedance of the elephones is rather
a complex quauntity, the best grouping is usually deter-
mined by trial. "T'he probability is. however, that this
““signal strength groupimg ”” is not the most ideal one
when regarded frome a faithful reproduction viewpoint.
The reason for this is to

2 mfds) be found in the fact that the
impedance of a telephone re

300 H | ' /
3 2 ceiver is not eonstant for all
»:‘,x frequencies.  With an in-
__‘____ég crease of frequency from 100
oz to 10,000 cycles per sccond
e its impedance may  inerease
u to twenty times its former

vadue. and unless this im-
pedance varation with fre-
quency is made  inappre-
ciable by ensuring that, by
sacrificing  loudness,  the
mean impedance of  the
{riephone or group of telephones is considerably less than
thut of the valve with which they are assnciated. fre-
queney distortion will eertainly occur. The impedance
increase with frequency is, of course, due to an inerease
in both effective resistance and cffective induetive react
ance, both contributing =Znsiderably.

Since the ifmpedance variations of the telephones must
“swamped 7 by a constant impedance if the resultant
A8

|

Fig. 1.—Scries-puarallel con-

nections of telephone re-

ceiver load obtained with a
D.P.S. T, switch.

kS

e

total impedance variations are to he small, it follows
that frequency distortion due to impedance variation is
more troublesome with the lower impedance valves, such
as, for instance, those of the Marconi and Osram D.E.3
type. Ilor an experiment in this connection a D.1l.5
valve was employed in the output stage of a radio am-
plitier, and three pairs of telephones each of 8,000 ohms
resistance (D.C.) were arranged so that they could be
quickly switched from all in series to all in parallel by
a simple double-pole single-throw switch as shown in the
diagram of Iig. v.

The first test was made upon speech, it being found
that overtones were certainly partially eliminated when

e

TELEPHONE CURRENT

1000 10000

300 500

50 100 3000 5000
FREQUENCY IN CYCLES PER SECOND
Fig. 2.—Telephone current-frequency cuarves for a low impedance
output valve.
the telephone receivers were changed from parallel to
serics grouping.  An apparent strength reduction of high-
pitched soprano voices occurred  upon  changing  from
parallel to series, although no such reduction was de-
tectedd on the lowest hass notes.  Aural tests were then
carried out, using pure musical notes ol 100. 1,500, and
5.000 cvcles per second frequency. ‘Uhe apparent strength
of the 1oo-cycle note was not materinlly changed by a
change in telephone grouping. whereas the 1.500-cyvele
note was definitely much lowler with the parallel group-
ing.
High Tones Better with Phones in Parallel.

The 5,000-cycle note was to a much greater extent
intensificd upon changing over from series to parallel
grouping. so much so that a signal of this frequency that
could be heard well with the three telephones in parallel
was entively eliminated upon changing over to the “* all-
in series ”” wrouping.  That this great strength reduction
in the series grouping case was due to a very high tele-
phone impedance at this frequeney was then proved by
inserting a non-reactive resistance of 300,000 chms in
series with the telephone group. When the telephones

25
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FREQUENCY IN CYCLES PER SECOND

Fig. 3.—Telephone current-frequency curves for a high impedance
output valve.

10000

were grouped in parallel the insertion of this high
resistance reduced a fairly loud s.000-cyele signal to
naudibility, whereas when the telephones were in series
1ts insertion caused practically no strength  reduction,
althongh the strengths of notes of much lower pitch were,
of course, considerably reduced by the inseriion of the
high resistance in whatever manner the telephones were
grouped. ‘This latter phenomenon has probably been
noticed by many experimenters upon the opening of the
telephone cireuit whilst wearing the telephones. the result-
ing telephony, besides heing, naturally, very weak, is of
a peculiarly ““high toned 7 quality.

Calculated Curves.

I order to give some idea of the coxtent of the fre-
quency distortion which may occur due to telephone im-
pedance changes with frequency changes, the telephone
current for a constant output valve voltage at all fre-

3 . .
T~
. |
g RN
« i N
g 2 ) T \
® N
g N
o ‘ P\
I
&5 ! R LAY
fre
=
o
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Fig. 4,—Current-frequency curve flattened by the insertion of a
valve ' swamping "' resistance,
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quencies has been calculated for varying combinations of
telephones, and these results plotted in Fig. 2. The
curves given in this figure show the current (in arbitrary
units) obtained when using a low-impedance D.E.5 valve
with three pairs of 8,000-ohm telephones in series (curve
:\), one pair of 8,000-ohm telephones singly (curve B),
and through cach of three pairs of §,000-ohm telephones
connected in parallel (curve C).

It will be noticed that a logarithmic frequency scale
has heen employved in order that the important frequency
hand of instrumental and speech fundamentals (from 200
to 1.500 per secomd) shall occupy a reasonably large
portion of the curves,

Some Interesting Comparisons.

It will be observed that curve C more nearly ap-
proaches the apparcutly ideal flat curve due to the lower
ratio of load jmpedance to valve impedance for this
parallel grouping. Curve A, obtained with the series
grouping. naturally shows the greatest current variation
with frequeney. The ratios of current values at 100
cycles and 10,000 eycles per second for curves A. B,
and C are 19. 14, and 7 respectively.

As previously explained, when an output valve having
a much higher impedance is employed, the telephone-
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Fig. 5.—Current-frequency curve assuming a constant effective
resistance of telephone receivers.

current-frequency curves are flattened considerably. In
Fig. 3 are plotted curves D, I, and I, cotresponding to
A, B, and C of Fig. 2, but for an ordinary high-impe-
dance “ R’ type output valve, it will be seen that
thesc curves are considerably flatter than those obtained
with a low-impetlance valve, the ratios of current values
at 100 and 10,000 cycles per second being in this case
10. 4.7, and 2.1 for D, E, and F respectively. Curve
1° is very closely approaching perfection, due to the con-
stant valve impedance being sufticiently high in value to
“swamp "* the varying telephone impedance in this case,
since the three pairs of telephones were in parallel.

In order to abtain a fairly flat telephone current-fre-
quency curve, whatever valve is employed, the tc!ephope—
impedance variations must Le swamped by the insertion
of a high non-reactive resistance in series with the tele-
phone group. The value of this resistance must be com-
parable with the impedance of the telephone group at the
highest frequencies, and in the worst case of three 8,000-
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ohmt telephones in series will have to be of the order of
300,000 ohms. Fig. 4 shows a telephone current varia-
tion curve for this case when a D.E.5 valve is used.
The current ratio at 1oo and 10,000 cycles per second
is in this case about 2-3j, and the curve should be com-
pared with curve A of I'ig. 2. Had the telephones Leen
in parallel instead of in series a much lower value of
inserted resistance would, of course, have produced a
much more perfect curve.

High-impedance Output Valves. -

Although not a practical case it may be of interest to
notc that the current-frequency curve that would be
obtained with an ordinary R’ valve and with three
pairs of 8,000 ohm telephones in parallel for the load
would be absolutely flat from 5o to 2,000 cycles per
second if the effective resistance of the telephones with
varying frequencies remained constant at their D.C. value
of 8,000 ohms, 7.¢., if the impedance increase was
entirely due to an increase of inductive rcactance. A
curve representing this case is shown in Fig. 3, and should
be compared with Fig. 3 (I'), (dotted for convenience in
Fig. 5 also); the difference between the tin curves shows
well the impedance augmenting effect of the resistance of
tire telephone receivers.

All the telephone current-frequency curves given here
are plotted from reciprocals of the fofal impedance values
of the output circuit, the latter being computed from a
knowledge of approximate and mean measured valucs of
effective inductance and cffective resistance, and do not,

The QSL Question.

In the course of our daily toil we re-
ceive, for forwarding and other purposes.
many and varied QSL cards of different
nationalities. G 6CJ {ex BCI ¢ Dul) ™)
is, however, the first to send one in which
the Muse of Poetry has heen invoked. We
print Lelow an extract therefrom as a

MAY stk 1926.

of course, take account of any local resonance variations
of impedance.

In conclusion the writer does not wish to creatc the
impression that impedance adjustments must be made on
the load circuit in order to obtain a flat or nearly flat
curve since it appears that, even though the eftciency
curve of a flat diaphragm receiver is somewhat as repre-

EFFIGIENCY
!
ii

300 400 500

FREQUENCY PER SECOND

Fig. 6.—Efficiency curve of an ordinary flat diaphragm telephone
receiver,

i
1000 2000

sented in Yig. 6, after adjusting a rejector circuit to
climinate the diaphragm natural frequency bump. a
loosting of the lower tones is necessary to preserve tone
halance. If this is so an output impedance adjustment
giving a cirve somewhat as R, Iig. 2, might conceivably
give more pleasing or even more faithful overall results
than one giving curve (.

to cousider whether their ohservations or
remarks ave likely to be of real value
transmitter hefore

TRANSMITTERS’ NOTES ;itll(;ling him a post-card trlym\l:tlll::'llllt;l(}::y
. AND QUERIES.

expect a reply. To those who are only
concerned in cellecting mural decorations
we  would repeat the immmortal words,
“Please don’t do it'™

solemn warning to other possible trans-
gressors i— v
“Q 3XYZ! Amateur. whose CQ's 1
have heard, I beg of U to QST.: Oh!
pse send me a crd, For if U do not
answer, it will be for Ur worse: I'll
*eall the wrath of Jupiter upon U in
my curse. As Nelson said at Waterloo
in 1962, “ Up then Guards and Atom ™’
—so shall T say of U— U'p Sturhs and
Electrons ’—and by the seven spheres
May the heavens beleh forth QRN fit
for Thor's own ears; May the sky he
rent with lightnings, and the earth he
rent with 'quakes. And Ur Aerial Mast
he stricken, so that every (iny Wire
hreaks : May Ur Radiation wither. and
Ur Amps rvefuse to amp: May Ur
Lottles all Disintegrate, and Ur To-Loss
Coils git cramp; May Ur Generator
sizzle, and Ur Meters all go fut; Ur
Condensers stop condensing, and Ur
Tuning ne'er sta-put. And so because
vou didn’t write things all tmrn out so
had, When this Malediction comes to
pass, perhaps U'lL wish U had.

“ However. if U QST or send a word
or two, T wish U VY 73's and T raise
my hat {o U™

\ 20

Apropos the “QSL ™  controversy
which has Leen raging in our correspond-
ence columns. we think that a certain
unmber of listeners ave only concerned in
collecting  replies for deeorating their
walls and are merely actuated hy that
“stamp collecting ** ¢raze which was once
so previlent in U.S.\.  Of convse, a large
proportion of QST: cards contains infor-
mation of real value to serious experi
menters, and is in conscquence cordially
welconted.  Many cards. however, arve
worthless even for mural decoration and
only a nuisance to their recipients.

©000

Mr. Hugo Francke (SMUK), of Ralts-
sobaden, Sweden, wishes to express his
gratitude to the many Fuglish amateurs
who have sent him cards, but he is at
present unahle to reply to them all with-
out eugaging a secretary entively for that
purpose.

ey e . 0000 .

I'his is  not the only instance
whiclt  has recently enme to our
notice of an unfortunate transmitter
bheing “snowed  under”  with QST
cards, and we would urge listéners

Perhaps the hest solution of this difti
culty would he if an established code
could be devised for transmitters which
would signify the nature of the reports
desired.  Thus an experimenter working
on comparatively high power would he
interested only in reports from distant
stations, while one who was conducting
tests on low power would probably wel-
come cards from listeners in his neigh-
bourhood as well as from a greater dis-
tance. to enable him to judge the praeti-
cal range of .his transmission and the
strength of his signals at vavious dis-
tances. Auother might he only interested
in fading effects or meteorological con-
ditions, and cards merely stating that he
had been heard at such-and-such a time
and place would he of no material value
to his investigations.

0000

New Call-Signs Allotted
Identified.

G 2BOW (Art. A).—G. L. Brownson,
Bryning, Hale, Cheshire,

G 2BQW.—G. H. Kitley, 57, Vicarage
1load, Plumstead, S.J.18.

G 2BRC (Art. A).—G. E. Moreman,
146. St. Andrew’s Toad, Montpelier,
Bristol.

and Stations

31
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How to Increase Efficiency and Eliminate ‘' Overlap.”
By HAROLD H. WARWICK.

HT. object of this article is to outline the oldest
and the newest forms of reaction and to stress
the importance of proper consideration of reaction

arrangemetlts in a receiving set, a consideration affecting
Loth the operator and his listening neighbours.

First let us consider what reaction or regeneration is
and what it does.

I ascitlations are introduced into an oscillatory eircust
connected to the grid and filament of a valve, correspond.
ing but amplified oscillations will be set up in the plate
cireuit, which may be magnified still further by putting
them back jnto the input grid cireuit.  That is the
simplest way of looking at it.  Beginners have been heard
to remark that it sounds ton much like perpetual motion
to he true, but, of course, it has no real resemblance to
that elusive process, for, although oscillation may be sus-
tained indefinitely, energy is being consumed constantly
from the batterics. A better way of regarding it is to
realise that what limits the period during which an oscil-
lation will continue in a circuit isx the resistance of the
circuit itself.  Energy is derived from the output circuit
to overcome these losses, and as these losses are very high,
reaction js invaluable.  Reaction is invaluable for another
reason, that of sclectivity, hecituse resistance in an oscil-
latory circuit not only damps out oscillations therein, but
renders it responsive to a considerable range of frequencies
depending directly on the damping.

Classification of Reaction Controi.

These are the uses of reaction in receiving gear, and
they will be vefetred to later when the relative merits of
Jdifferent methods are discussed, and also when reaction
distortion i3 considered

Attention  will be paid to the following circuital
arrangements :—

A. Detector valve alone.
B. Detector valve preceded by H.T. valves.
C. Detector valve followed by L.T. valves,

MianE

Fig. 1.—Pure magnetic
reaction.

P

s

T

Yig. 2.—Pure capacity
reaction.

No remark will be made of valves used solely for the
generation of oscillations or crystal valve circuits.
Reaction may be divided under two main headings :—
(@) Maguetic or inductive.
(&) Capacitative.

Magnetic reaction is the term userl when two coils, one
in the grid circuit and one in the plate circuit, are coupled
together, and capacity reaction when the coils are elec-
trically reimote but a flow of energy is allowed between
them through the medium ef a condenser.  There is also

]

T

mag-

3.—Combined
netic and capacity reaction
—the Reinartz circuit.

Fig. Fig. 4.—Capacity control of

reaction through a variable
by-pass condenser.

another method rarely employed, in which energy is fed
back through a high resistance, but this is only cffectively
practicable when a multi-stage high-frequency amplifier
is usetdl.  Many, however, are the combinations which
have lLeen evolved from the two main forms, and the
arrangements about which particular mention is to be
macde are tabulated below.
They relate more particularly to Section A.

Ty pe. Methods of Control. | Example,
1. Pure magnetic, Variable coils. ! Fig. 1.
2. Pure capacity. Yariable condenser. | Tig. 2.
3. Magnetic with capacitative | Variable condenser. | Fig. 3.
feed (Reinartz). {
4. Magnetic with cap. control. | Variable condenser. | Fig,. 4.
5. Magnetic with resistance | Variable resistance. | IFig. b.
damping.

Undoubtedly the most widely used single-valve receiver
circuit is that shown in I'ig. 1, and exeepting that shown
in Fig. 2. it is certainly the least desirable of any of
those indicated above : and the reasons for this are very
real, ax they not only apply to this single-valve circuit
but to any cireuit incorporating a coil holder tor reaction’
l)lll'l)()SCS.

Disadvantages of Magnetic Reaction.

The rirst objection is that adjustment of reaction is
crwde, inasmuch as for even a small variation in the
mutual position of the coils a very appreciable, though
not constant, movement of the aerial tuning conclenser is
essential.  The second objection is that this arrangement
more than any other seems to be prone to reaction overlap
even with a low anode voltage, whercas a Reinartz or
stmilar circuit will give perfectly smooth reaction control

A 21



Wireless
World

054

Reaction Control,—

with the maximum H.'T. voltage permissible for efficient
rectification. The third objection is the vast space taken
up by coils and coil-holder and the additional hand
capacity accruing, from the necarness of the hand to the
coils when making tuning adjustments.

It has one doubtful virtue—that, however great the
losses due to faulty components or construction, the re-
action coupling is so intense by this method that it is
difficult not to obtain some sort of result. The spasmodic
howls given vent to by a lad set testify to the doubtful-
ness of this one virtve. The reason for the popularity
aforementioned is due to the fact that the circuit is really
fundamental—a circuit which was tried first by investi-
gators and which gave such good results that it was passed
on at once without any attempted refinements, refine-
ments which would at that time have been of little
impor tance.

Capacity Reaction,

I'ig. 2 is introduced, not for its practical utility, but
for the way it shows the underlying principle of some
of the following circuits. Again, there is the tuned grid
circuit, but the plate circuit contains a choke which will
not allow the passage of H.T. oscillations ; these, there-
tore, pass through the small variable condenser and enter

-

5

Fig. 5.-—Resistance control
of reaction.

Fig. 6.—The tuned-anode
system of high-frequency
coupling.

the grid circuit again. The degree of reaction varies
directly as the capacity of the condenser, and thus control
is obtained. A variation ot this may be arranged by
bringing the plate circuit into resonance with the grid
circuit. The reaction effect is then very much greater,
so much so that oscillation wiil occur even when the
variable condenser is removed, energy transference taking
place by means of inter-clectrode valve capacity. The
handling of such a circuit is difficult, as are all tuned
reaction circuits.

The Reinartz Circuit,

* Fig. 3, a circuit using Reinartz reaction, is one of the
improved types of circuit; indecd, the original Reinarts
was the first to break away from the old design. There
is the same grid circuit as Lefore and the high-frequency
choke of Fig. 2z, whilst the reaction coil will be secn
connected to the filament end of the grid coil and to a
variable condenser that has the same effect as the one
shown in Fig. 2. Coupling is fixed and rveaction is
aperiodic, for the feed-back condenser is in no way a
tuning condenser. A very tight coupling is obtained in
this way because it is almost impossible to create reaction
A 22
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overlap, and a minute adjustment only has to be made of
the grid circuit tuning condenser, even when reaction feed
is altered from the one extreme to the other.

In common with a number of other circuits, this circuit
undoubtedly has one fault. Both sides of the coupling

00000
QQQQ0

Fig. 7-—The ** Reinartz '’ system of reaction applied to a three~
valve circuit with two stages of H,F, amplification.

condenser are at high-frequency potential to earth, so that
body capacity must be troublesome unless shiclding is
resorted to.

Eliminating Hand Capacity.

The circuit of Tig. 4 overcomes this difficulty and
operates on a slightly different principle. Still there
is the same grid circuit, and closely coupled to it is a
coil in the plate circuit, in series with which is a high-
frequency choke shunted by a variable condenser. Now,
when the condenser is at minimum, if perfectly designed,
it should be non-existent as far as the rest of the circuit
is concerncd. The coupled cuil then acts as though it
were part of the choke, which is in no way aperiodic
over the range of the grid circuit, so that no reaction can
take place.  As the capacity of the condenser is creased
the coupled coil becomes segregated from the choke until
at maximum the choking effect is nullified, when tight
reaction coupling results. ‘T'he small variable condenscr
in this case is not a fecd-hack condenser, but a condenser
used to create losses through the choke, at the same time
one side of the condenser is at carth potential, so that
nn body capacity should be apparent.  Of course, it is

b

¥ig. 8.—The circuit of Fig 4 adapted for use in a high-frequency
amplifier.

immaterial whether the earth potential side of the con-
denser is connected to H.'T. plus or the filament so long
as the H.T. Lattery is shunted by a large condenser.
At this juncture the writer wishes to relate a particular
personal experience which has so far defied explanation

9
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Reaction Control.—
and which may assist some of those who appreciate
the point of this article and follow up the suggestions
made.

A Useful Hint,

Having constructed a considerable number of receivers
incorporating the Reinartz circuit of ¥ig. 3. and a greater
number using ¥ig. 4, one of cither type has occasionally
refuscd to work. Signals have been reccived perfectly,
but not the slightest response has been obtained from
the reaction control, no matter what artifice has been
cemployed.  Fach component has been tested, different
coils have been tried; in fact, everything has appeared
to be perfect. It was found at last that if the defaulting
circuit, Fig. 3 say, was changed to that of Fig. 4, and
mice versa, perfect results were obtained at once and there-
after. Tt should he observed that apparatus used in
Toth circuits is the same, and only few wiring changes
need be made to effect the transformation. No alteration,
such as changing the deposition of apparatus, need be
made, excepting the wiring. No explanation is offered,
but it is a tip worth re-
membering that has proved
mfallible so far.

To continue. the cir-
cuit depicted in Fig. 5
will now be discussed. The
same fixed coupled plate
and grid circuits are used,
but reaction is controlled
this time by varyving the
_L 11 L damping of the grid coil,
= T _° it being essential that the
N maximum degree of damp-
ing is such that oscillation
does not occur.  To olitain
a smooth variable (damping a good non-inductive vari-
able resistance must be used, and one very good reason
why the circuit has been little used is that such a resist-
ance until lately has been unprocurable. One may be
ohtained now from one of the foremost wireless firms
having a continuously variable resistance of from o to
40,000 ohms. Incidentally, the same firm use this cir-
cuit in a number of their own receivers.

Relatively there is very little to choose between the
circuits in Figs. 4 and 5, whilst botk are a little better
than Fig. 3, but each of these is a better and more
desirable citcuit than Fig. 1.

These, then, without dealing with stunt and super
circuits, are sufficient to show what is to be aimed at
when using a single valve.

HT.+

GRID

FILAMENT

Fig. 9.—Potentiometer con-
trol of reaction.

Reaction in H.F. Amplifiers.

We now come to Section 1B of our classification of
circuits.,

Let it be understood at once that all the foregoing
applies to any receiver incorporating high-frequency
valves, and that all the arrangements mentioned may be
used with variations whose forms will be indicated.

Fig. 6 represents diagrammatically the well known
tuned anode system of connections. The trouble
encountered with the system is the feed back through the

12
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valve due to the rejecting action or the anode coil,
unwanted oscillation is set up, and artifice has to’be
employed to neutralise the feed-back. This does not come
within the scope of the article, but it will be obvious that,
whatever damping is used, a control of reaction may be
obtained by varying the damping factor, but as this is

P

-

Fig. 10.—Incorrect method Fig. 11.—Corrected circuit
of connecting grid coupling of Fig. 90. High-frequency
condenser between reacting oscillations are prevented
det&ctor and resistance from reaching the L.F am-

coupled L.F. amplifier. plifier and reaction effects
are increased.

not wholly satisfactory it will be assumed that complete
stabiiity in the amplifier has been obtained and that
separate reaction from the rectifying valve is to be used.

Confine Reaction to the Detector Valve.

As a typical example, Fig. 7 shows how Reinartz
reaction may be applied to any valve of a three-valve set
consisting of two high-frequency valves and detector.
‘T'wo transformer-coupled  high-frequency valves are
shown, and the end of the reaction coil has only to be
connected to any of the points A, B, or C in order to
obtain reaction. Rcaction may thus be applied at any
of three points. It is usual to couple to the aerial coil,
that is, the grid circuit of the first high-frequency valve,
because the damping there is greatest, but it is often the
case that if the damping is insufficient, as when reaction
is applied, auxiliary oscillation is set up due to feed
hack through the high-frequency valve.  Consequently. it

4 —
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Fig. 13.—Reaction control

by means of a by-pass

condenser in a resistance-
coupled circuit

Fig. 12.—An alternative to

the circuit of Fig. 11. With

this circuit a choke of low

self-capacity is essential.
is often better to restrict reaction to the plate and grid
circuits of the rectifier.

The application of Fig. 4 to such a circuit is simple
enough, and is shown in Fig. 8.

One method of reaction control in high-frequency
amplifiers is worthy of note, namely, the potentiometer
method.

A 23
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Reaction Confrol.—

The first H. I, valve of an amplifier is shown in Fig. g,
the lower side of the grid coil being connected to the
slider of a potentiometer in parallel with the filament
battery. Normally, the slider is placed at T.'T. — and
oscillation occurs duce to feed hack through the valve.
If the slider is moved over to I..T. + oscillation is made
to cease owing to the Jdamping of the circuit due to the
flow of grid current caused by a positive potential on
the grid. On the whole not a method to be recommendexl.
because separate controls are required for cach valve. A
better method is to stabilise the whole circuit and to apply
reaction independently, as previously ifndicated.

Let us now turn to section C, and note the necessary
precautions when a low-frequency amplifier is used.

That theve are precautions may not at first be apparent
to all, but 1eference to Figs. 1o and 11 will show how a
right and wrong connection may be made when using
resistance ccupling. A choke mayv be used in place of
the resistiance to give choke coupling.  The coupling con-
denser must Le connected to the side of the high-frequency

Finding Faults in a Reinariz.

A ““fault-finding > competition which
proved both entertaining and instructive
was held by the Shefficld and  District
Wireless Society recently, when prizes
of £1 and 10s. 10§1)e(“\'81.\' weie
awarded to Messrs, Barlow and Peck. A
Reinarts single-valve receiving set was

Wireless.
%V@ﬁ'ﬂdl

NEWS FROM
THE CLUBS.

MAY sth, 1926.

choke remote from the plate, otherwise high-frequency
oscillations will be shunted on to’the low-frequency valve,
which will cause bad distortion, due to the partial ampli-
fication of the parasitic high-frequency oscillations, and
weak reaction, due to the very considerable Teakage. A
wrong connection, therefore, ol this nature will ruin the
working of a receiver.

An alternative system of connections is given in Fig. 12,
which is quite effective with resistance coupling, although
not always with a choke if it has a high self-capacity.
‘I'he former method is the surer.

The remarks regarding the coupling condenser apply
equally well to the schematic arrangement of Fig. 4, but
the best coupling when used with an amplifier is given
in Tig. 13. the reaction condenser heing shunted across
both the high-frequency choke and the resistance. or
high-frequency choke and low-frequency choke, depending
on the coupling employed.

Tn all these circuits suitable values for the grid circuit
and reaction condenscrs are o.0oo3 mfd. and o.0003 mfd.
respectively.

wits able to supply some interesting infor-
mation regarding the placing of studio
mlclup]lunes for securing varving effects.

The Society’s \\l]dhlls for the ensuing
months contains many attractive fixtures.
Tull particulars of membership may  be
obtained from the llon. Secretary, My
GGerald 8. Nessions, 20, Grasmere Road,
N.10.

connected np in such a way that at least
six faults had to be discovered and reme-
died before veception conld be carried
out. The competitors, in  batches of
three, were given 15 minutes in which to
discover and tabulate the fanlts,

Entries were also judged for the com-
petmun for the most efficient two-valve
resistance capacity-coupled L.F. ampli-
fiers constructed by members, the prize of
£4 heing divided equally helween Messis.
Mills and Rayner.

0000

When is a Wavemeter not a Wavemeter?

A wavemeter with certain refinements
which. enable it to be used for a variety
of purposes. was described by Mr. W,
Gartland before the Middlesex Wireless
Clnb at a recent mecting.

Detailed instrnctions for making the
instrument  weve first given, and the
method of calibrating it from a standard
wavemeter was described.  Fortunately,
the club posscsses a Townsend Wave-
meter calibrated by the National Physical
Laboratory, so that members desiring to
follow the lecturer’s example will have no
difficulty with the accurate calibration of
their instrinnents.

Mr. Gartland showed how, by a few
additions. the wavemeter could be
adapted to various other wvses. Some of

those described were :—Tuned anode unit
for H.F. amplification, rejector cireuit.
loading unit, side tone receiver for tele-
phony, and an ordinary crystal receiver.
Hon. Secretary, H. A, Green, 100, Pellatt
Girove, Wood CGreen, N.22,

0000
A Visit from Captain Round.
Captain H. J. Round, M.C., M.I.LE.E.,
attended the general meeting of the Mus-
A 2

well Hill and District Radio Society on
Mareh 31st in the capacity of president.
giving an extremely interesting talk on
* Short Wave Work.”  After deseribing
many short wave experimentis recently
conducted, Captain Round replied to the
many questions put to him by his andi-
ence.  Much curiosity was shown on the
(iestion of wierophones, and the lecturer

FORTHCOMING EVENTS.

WEDNESDAY,

Institution of Eleelrienal Enginecra,
Wireless Section, At 6 pm, dight
refrexhmints at 5.30). At the Insti-
tution, Saroy Place, W.C.2. ILecture:
“On the (ause and Klimination- of
Night Errors in Railio Dircetion Mind.
ing," by Dr. B. L. Smilh-Rose, M. Sc.,
and R, I, Barfidd, M.Se.

Lloynl Socicty of Arts. At 8 pm. At
John Strect, Addphi, W.C.2. Lecture:
“ Radio, Itx Pust, I'resent, and
Future,” by Mr. C. F, Ebeel, B.A,
l‘n the chair: Prof. W. 1. Eecles. D.Se.,

MAY 5th.

Rarnsley and District Wireless Associalion,
At 8 paa, At 22, Market Strect., [is-
cussion: ** \lrasunuq Instrumcnts and
Their Functions."

Toltenham §Firclcss Socicin, At 8 pom. .At
10, HBrvce Grove, N.17. Busmmy Meet-
ing, followed by a tall: on * The T'hoto-
araphy of Radio Scts,” Ly Mr F. J.

Taoylor,
THURSDAY, MAY 6th.

Goldrrs (irecn and IHendon Neadio

Socicly. At 8 pom. At the Cluh

House, Willifield Way, Demonstiation

with  Lantern  Slides, *The Super-

heterodune,” by Capt. L. P. Pluyye,

B.Sc.

MDNDAY, MAY 10th.

Hackney and District Radio Society. At
8 pan. At 18-24, Lower Clapton Rouad,
E.5. Question Night.

Croydon  Wireless and Physical Society.
Lecture by Mr. J. I1. A. Whitchouse, a]
the B.B.C.

TUESDAY, MAY f1ith.

Esscx Radio Group. At 8 p.m. General
Rally «t the Wesleyan Insta!utc, Iiford.

nNN0No
L.T. Coupling.

At a meeting of the Golders Green amld
Hendon Radio” Society held on Aprit 1st,
Me. W, .0 T, Crewe (5CT) gave a {alk

1 Methods of 1.T. Coupling.”

e exhibited transformer, choke, and
resistance capacity coupled amplifiers.
and after a brief description of these gave
a demonstration  which provided an
interesting comparvison between each of
the three types,

The Hon. Sce.. Lt.-Col. 1L A, Scarlett.
357a, Finchley Road, N.W.3, will be
pleased to hear from anyone wishing to
join this society.

Nooo
Wireless—Past and Present.

T'o conclude a very snccessful winfer
session the Ipswich and District Radio
Society were fortunate in securing as
Jecturer. Mr. Whitehonse, of the B.B.C..
who delighted an attentive audience on
April 12th,

Mr. Whitehonse showed how the dis-
coveries of the early scientists such as Sir
Isaac Newton—who discovered the light
spectrum—were in reality the funda-
mental backbone of modern wireless
transmission. Radio, he contended, was
a form of light transmitted by vibrations.
and heing on the ultra-red side of the
spectrum.

Ciradnally Mr. Whitehouse went tlwough
the dev elupmeut of broadcastiug, until he
arrived at the now famous 2L0. _.\ctual
photographs of the station and others of
the more powerful Daventry, including «
fair sprinkling of slides showing The
broadcasting of divers forms of outside
broadeast, concluded his programnme.
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Constructional Details of One and Two Valve Unit Amplifiers.

SINGLE VALVE

F I YHI1S is an easily constructed instrument, suitalle

for adding to any set where not more than one

I.F. stage is already provided. The
input operates through an intervalve trans-
former so that separate or common batteries
may be connected to the recciving set.  The
amplifier unit can be added without danger
of short circuit so long as the H.T. and

INPUT

LT negative leads in the reveiver arc
connected together,
Construction.
Panel is  [first adjusted by filing
to be perfectly  square. ‘The lase-

board is next made up with its cross hattens, a file heing
used to square up the ends, After rubbing down with glass-
paper the wood should be treated with shellac varnish or
polished to render the surface durable and to prevent

TWO-STAGE
Although the construction is easy the circuit is
somewhat complicated, yet, owing to the arrange-

ment of the components, the wiring is not unduly diffi-
cult.  The switches provide for interchanging choke and
resistance coupling in cither of the amplifying stages,
whilst the first valve can be cut out of circuit, leaving
the grid leak and condenser in shunt across the input.
To prevent short-circuiting of the H.T. battery a 1 mfd.
hlocking condenser is connected in one of the input leads.
‘The set might first be constructed as a choke-coupled
amplifier, and the alternative resistance coupling subse-
quently added.

Construction.

Circuit of single stage amplify—
Ing unit,

L.F. AMPLIFIER.

warping.  Screwing the components in position and the
wiring up can be followed from the working drawings.

Parts Required.

Ebonite panel cut accurately to size,
63in. x 7§in. x in., also cbonite for ter-
minal strip,

Planed lin. mahogany for making hase-
board 6}in. x 6}in., also two wooden strips
about 1lin. x fin. and 6}in. in length.
(Hobbies, T.td.). Intervalve transformer,
ratio about 3 to 1. Valve holder for buse-
board mounting. Filament resistance.
H.T. bridging condenser, } to 2 mfds.
Your terminals. ‘Terminals or screws for battery leads,
and 2 yards of twin flex. g-volt grid battery and two
wander plugs, Various brass screws. Approximate cost.

A1 138, 6d.

AMPLIFIER.

are heldinthebottomof hox by wooden cross strips. Spirals
of No. 28 Eurcka wire supported on the wiring are used in
place of filament rheostats. Battery and input leads are
of flex with indicating plugs or coloured leads.

Parts Required,

Eboenite panel finished gin. x 7in. x Jin. Containing
cabinet (Compton lilectrical and Radio Trades Supplies,
63, Old Compton Street, Tondon, W.1). “Two valve
holders—Aermonic (V. R. Pleasance, 56, IFargate,
Sheifield). Two intervalve transformers or L.I°. chokes
of suitable dimensions, One condenser, 1 mfd. Two mica

dielectric condensers, 0.03

+HT. +H.T o to o.2 mfd. Two grid
The panel should first I leaks, o.5 megohm, with
be fitted to the box. bases. ‘Three two-way press
All holes, ecxcepting OUTPUT switches (Lissen). Two out-
those required for secur- putterminals. Gridbiasbat-
ing the anode resist- tery.  Strips of wood for
ances, car be drilled, while mounting condensess and
two additional holes not 02mfd HT-  leaks, various  screws.
shown must be made for 2 Glazite insulated connect-
holding down the wooden e ing wire.  Approximate
strips carrying the conden- 2 X cost, £s.
sers and leaks.  These 2 }f Additional apparatus
strips are held in position ||’||| & | o for alternative resistance
by means of 4BA screws o 4t N GRID L.1: coupling.—Two 100,000
and nuts passing through lGzic L BIAS o wire-wound resistances; 2

the bases of the mica con-
densers. The grid cells
16

Alternative choke or resistance coupling is obtainable in either
stage of the amplifier by plunger switches which also provide for
taking one valve out of circuit,

two-way switches. Approx-
imate additional cost, £1.
A 25
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Events of the Week in Brief Review.

BELGIAN WIRELESS EXHIBITION.

The Paliis des Fétes, in Ghent, is to be
the scene of a wireless exhibition in Sep-
tember, organised by the Ghent Radio
Club.  Amateurs and professionals will
hoth be represented.

coo0o0

WIRELESS PLATITUDES,
“Radio is only in its infancy,” is a
monumental saying which has weathered a
a quarter of a century and is still going
strong.  Its only possible rival at the
moment is : ““ In the first place, a portable
set mugt be really portable,”

’

0000
A SOLEMN SECRET.

After stating that there are at present
800,000 licensed listeners in France, onr
Belgian contemporary, lLa Radiophouic
pour Tous, says: “In Belginm . . . we
do not know. That is the great sceret of
the Administration.”

cooo

INDIA*S NEW WIRELESS STATION.

‘Fo be able to transmit messages to Eng-
land at 1,000 words per minute is the aim
of the engincers now engaged on the con-
struction of the large wireless station at
Kirkee, 65 miles inland from Bombay.
‘The station is expeeted to be in full work-
ing order by July 1st,

ooud

WIRELESS ON ITALIAN TRAINS,

Apropos of our note on the success
obtained in the reception of broadeasting
on the Rome to Naples express recently.
we learn from the Italian Marconi Com-
pany that similar experiments were
carried out successfully with a Marconi
V2 receiver on the same express in
September, 1924,

coo0o0

JAPANESE INDEPENDENCE.

Japan is stated to be showing a healthy
spirit. of independence in matters affect-
g broadcasting. Much of the receiving
apparatus in use is of home manufacture,
and this applies even to the complicated
valve, The receiving licence fee is 4 ven,
about 8s., and as evidence that Japan is
following Western ideals it may be men-
tioned that Tokio possesses a goodly
number of pirates!

6

SAFER ?

The officials at the 2KC broadcasting
station at Sydney are wmmanging for a
trained choir to sing from the Jenolan
Caves, in the Blue Mountains.

0000
AERIAL TERRORS,

Australian listeners have been given
food for thought by an article in the
Melhourne 4rgus  which calls for a
standard design in the construction of
wireless aerials.  'The paper fears that
otherwise the fair city of Methourne will
be disfizured by all kinds of ingenious
but ugly erections.

(oo Re o]

SAVING thNEY BY WIRELESS.

American farmers are loud in their
praise of wircless market reports. A sur-
vey carried out by the National Farm
Radio Council in Chicago shows that 46
per cent. of the farmers making wse of
the reports could show specific instances
in which ecarly information by wireless
had resulted in the saving of cash.

BROADCASTING PLAN FOR KOREA.
By the end of July, it is hoped, Korea
will enjoy broadeasting from its own
station, which will be situated at Seoul.
The programmes will be in hoth Korean
and Japanese.
C 00

DOES THE ETHER EXIST ?

Among the protagonists engaged in the
scientific struggle concerning the exist-
ence or non-existence of the ether must
now be numbered Professor Miller, an
American rescarch worker who has just
stepped into the limelight with the asser-
tion that the ether does exist. Professor
Miller, who carried out his experiments
in the Mount Wilson University, Cali-
fornia, states that he transmitted light
waves from one point to various others
and measured their speed. The result
was, he affirms, that when the rays
travelled against the liypothetical “ ether
draught ” then speed diminished. When
they travelled with the draught their
spesd was ineveased,

&

THREE VALVES IN ONE. A German inventor, lierr D. L. Loewe, is here seen with
the remarkable valve which he has recently perfected. The valve incorporates a

detector and both high and low frequency stages.

Only a tuning unit is necessary to

form a complete recciver.

A 29
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CANADIAN BEAM SERVICE.

A public * beam ™ wireless service is
the early prospect held out by the sign-
ing of an agreement between the Caua-
dian Maveoni Company and the British
Post Office, wherehy mareconigrams for
transmission by the new system will he
accepted by any post office.

It iz expecled that tests with the new
beam stations will he cavried out towards
the end of this month.

cooo
TRANSMITTING RECORDS.

“ Transmitting amateurs may be divided
into three classes, namely, competent
Morse key manipulators, Jearners who
will improve willi practice, and learners
who will never succeed in getting heyond
fiftcen or twenty words per minute.”’—
South African Wireless Weekly.

Our csteemed contemporary scems to
have overlooked the fowrth class, namely,
those who in one short howr can run
through twenty gramophone records.

coo0o0

WIRELESS IN NAVAL ESTIMATES.

The costs for erceting several remote
contrul stations figure in the Naval Esti-
mates for 1926-27. Provision is made for
the installation of remote control in con-
nection with the Matara wireless station,
in Cevlon, and for similar plants at Hong
Kong and Aden. Money is also being
spent on new wireless masts at Aden and
the Rinella sfation, Malta.

About £4.400 cach is allotted to the
Lizard and Rame lead stations.  The
new transmitting  building at  Horsea
Island, Povtsmoutly, cost about £7,700.

WIRELESS IN THE ARCTIC. The
powerful radio equipment which is being
taken into the Arctic by the U.S. expe-
dition led by Lieut.-Commander Byrd.
It is hoped to receive broadcast pro-
grammes during the period when the
expedition is otherwise out of touch with
civilisation.
WIRELEES IN THE COASTGUARD

SERVICE.

Interesting facts relating to the use of
wireless telephony in the British Coast-
tuard Service are set forth in the annual
veport on the lifesaving apparatus of the
Board of Trade.

A 30
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In the case of light vessels, {elephone
cables are being gradnally superseded by
wireless telephony.  Under this system a
group of light vessels is in communica-
tion by wireless teleplone with a centrally

sitnated coastgnard station.  The coast-
gunard station acts in Jiaison  with the
(1.P.0. eoast wireless stations,  Thos

any 8.0.8. signal picked up by a light
vessel is immediately passed on to the

MAY 5tk 19286.

WIRELESS
By Otk

AT WESTMINSTER.

SPECIAT,  PARLIAMENTARY
CORRESPONDENT.
Telephony Experiments with U.S.A.
N the House of Commons on Tuesday
] of Jast week Niv A. Sinclaiv asked the
Postmaster-General whether the
CGiovernment refused to conduct experi.
ments in wireless telephony with either

The Vicarage, Stoke St. Milboro, Ludlow, Salop, Eng.

Swinging..........Key Chirp........

(This station receives only)
DX. U.5.A.1.2.3.4.5.6.7. 8.9,

Canada. 1.2.3. Chile.
Argentine, Brazil, Porto Rico Java,
Iceland, All Europe, S. Africa, Mosul,
Cuba, Palestine, Arctic Ocean, India,

‘“ARRL.”

QRH........Mts QRB...... ..

Date sent
Maroc, Russia, China, Uraguay,
Japan, Philippine Islands, Panama,
New Zealand, Australia, Indo Chioa.

Receiver :~0-V-1 Reinartz Tuner. 12-150 Mts.

ft. No Earth.

PSE QSL by Card O,M.

+ 73+ and Dx." Or, A. E., LivEsEY.

A NEW OSL CARD. This card, designed by a recetving amateur, is a model which

might well be followed by other amateurs.

It provides for a maximum amount of

jnformation likely to be usefui to the transmitter whose signals have been heard.

central coastgnard station, whence it is
connnunicated either to a coast wircless
station or to the coastguard station
nearest to the vessel in distress.

5 coco

SKITTLES BY WIRELESS.

A novel skittle towmament was played
a short time ago iu the Indian Ocean,
On Mavch 5 the ¢ Herefordshine,”' home-
ward hound from Rangoon, received a
wireless message from the © Oxfordshire,”
outward bound, challenging six men pas-
sengers to a game of skittles on the fol-
lowing morning, six rounds each, and
after each round the seores to be wire-
lessed from one steamer {o the other,

The ' Hevefordshire ” ten made a
score of 27 points (says a correspondent
of The Times).  This was immediately
sent by wireless to the  Oxfordshire,”
then about 200 miles away, and within
two minutes the reply came back that her
team had scored 32, Up fo the fifth
round it was a neck-and-neck race, and
amidst great excitement the final messuge
showed that the ““ Oxfordshire ** had won
by niue points, 146 to 137. ‘The precision
with which the scores were communicated
was remarkable. the results heing kuown
every time in less than three minntes.

0000
ADDRESS WANTED.

Messrs. Ripaulls, Limited, would be
glad if Mr. H. S. Poock, tho recently
wrote for particulars of the company’s
products but gave no address v.ould
communicate with them again,

Australia or Canada on account of their
commitiments with the United Stales or
America.

Sir W, Mitchell-'Thomson  (P.M. (8,
satd that the only reason why the expor:-
ments had so far been confined to tie
1.8 A, was that the U.8.AL was the only
country equipped with suitable trun-
mitting and vecciving apparatus for the
purpos: of reciproeal experiments.  The
Government were under no obligation to
the United States which would preclude
their  undertaking  expeviments  with
Canada or Australian in the cvent of
stations fov the purpose heing provided.

Wireless Talks on Fisheries.

Mr. Guinness, the Minister of Agricul.
ture, in respons¢ to aun appeal by Mr.
Havrrison, said he would be glad to try to
arrange suitable wireless talks on fish wuld
fisheries with the object of stimulatine
the fishing trade. hoth in the interests of
the nation and the indusiry itself.

REVIEW.

“Daly Fxpress Broadeasting Map of
Kurope.” Published by  Geographia
(1923), Ltd. Paper, 1ls.; cloth, 3s.
A nap of Eurvpe indicating the broad
casting stations and provided with a scale
so that distances between stations can b
measured to a very close approximation.
the projection of the map being on the
Zenithal Fquidistant basis.  Call sigus
and other particulars of the stations are
given and also the magnetic hearing-.
"The map should prove of interest 1o thos-
who go in for distant broadeast reception.

2]
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A NOTE OF WARNING TO LISTENERS.

TANDING out boldly amongst a

mass of opinion and cvidence
that was submitted to the Broadcast-
ing Committee, whose Report, it will
be remembered, was laid recently
before the House of Commons,
finance in relation to the maintenance
of the broadcast service proved to
be a question that could not be lightly
ignored.  The Nroadcasting Co.
makes no secret of it, and the manag-
ing director, Mr. Reith, has describe
it as ‘“ an issuc that was giving them
occasion for grave concern.’’

The average listener is, naturally,
not interested in the detailed require-
ments of the broadcast organisation.
In paying his licence fee to the Post
Office he feels that his obligations are
at an end. With over a million and
three-quarter  subscribers  the  pro-
gramme service should be, and must
be. all that can be desired. It cer-
tainly appears feasible to argue that,
with scemingly so large an income,
the standard of programme should
be left without niuch room  for
criticism.

Is it the Thin End of the Wedge ?

What, then, is the real position ?
The Post Office. with eyes ever
searching for sources of unearned in-
come and ‘‘“ windfalls ”*  that come
conveniently to cover up the ghosts of
depirtments that show losses instead
of profits, find in the revenue from
broadeast licences a wonderful oppor-
tunity, deriving therefrom two and
sixpence to cover the cost of collect-
ing cach licence and for taking ade-
quate steps to protect the listeners
from ‘‘interference” in the recep-
tion of Dbroadcast programmes,

Does the listener really receive any
protection at all? Has any real
attempt been made to render the
service as free from interruption as
is reasonably possible ?

13

A Message from Mr. J. C. W. REITH,
Managing Direclor of the B.B.C.

Sir Arthur Stanley has asked me fo
send a mcssage lo “ The Listener,” and
for various reasons I am glad to comply
with the request. The B.B.C. is keenly
apprecialive of the inlerest and support
of the Wireless League. The Broad-
casting Service is passing through an
unusvally difficult time. The sleward-
ship of the Company is apparenily about
to end. Our main task has been the
creation and consolidation of a new tra-
dition for a new form of Service. We
hope and believe that this tradition will
be perpeluated and developed under the
Broadcasting Commission. We feel sure
that the Wireless League will continue
to work to this end.

We have occasionally been accused
of reluctance to consider the views of our
listeners. Comnpetent observers agree that
there is no foundation in this criticism.
The reverse may be nearer the truth.
We envisage Broadcasting as one of the
grealest of public services. It has always
been our aim to build up the programmes
from the best available material. We
have studied carefully the wishes as well
as the needs of lisleners all over the
counlry, and have tried lo meet legilimate
demands. Bul if il be arbifrary fo
decline to broadcast anything which in
our opinion might be injurions morally
or intellectually, then we are cerlainly
open lo this charge. Once lhe policy has
been laid down, a Broadcasling Service
can only be conducted snccessfully if i
is given freedom of aclion within the
broad limils of policy. High standards
and flexibilily are essentials of the
British Service; and il is gratlifying to
know that the Wireless League, repre-
senling a growing and aclive movement
among listeners, is solidly behind these
conceplions.

Many listeners are even now under
the impression that the broadcast
organisation is in receipt of the full
seven and sixpence out of every
licence fee paid. This is not the
casc. The income of the B.B.C. is
considerably restricted. Ts it fair to

Uy

the listening public?  Are listeners
receiving the best service to which
they are rightly entitled ? Behind the
scenes there lies a Jangerous menace.
It is suggested that the Treasury,
harassed by the demand on all sides
for economy in the administration of
the public services and expenditure,
may also take advantage of the op-
portunity for helping itself to the
broadeast funds. Surely there is no
one who will suggest that the service
and science of broadcasting has yet
arrived at the stage when its finances
are due for restriction.

Need for United Front.

It the great British listening public
is to have, and continue to have, a
broadeast service which stands un-
rivalled in the world, a service which
is imitated by other nations, and
of which every British listener is so
prowd, then the Treasury and Post
Otlice would he well advised to drop
a policy the results of which will be
disastrons. s

Every listener must be prepared to
resist this attack on the funds which
are subseribed and  provided for a
specilic purpose. It is the thin end
of the wedge to dupe the listeners. To
popularise the art we must seek to
improve the service. not to restrict it,
and  the future holds unbounded
hopes  for <lis<‘n\'er_\‘ and mprove-

ments.  Immense  possibilities  lie
hefore us, but without adequate
financial support progress will be

retarded,

The Wircless Teague is the only
organisation which can and does
effectively represent the great body of
listeners, and it is oniv hy force of
numbers with an organised front that
tHe listener can hope to receive fair
treatment.  The slogan of every
listener must be : ““ Support the Wire-
less League and so protect the ideals
of broadcasting.”’
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In response to numerous requests and enqzunes, we sef out below the main pomts

of the evidence submitted by the League before the Broadcasting Commilee.

That

the Committee recognised the importance of the suggestions and their value as
representing the collated opinions of over 80,000 listeners is shewn by the extracts

from the recommendations of the Commlltee fo the Postmaster-General.

It is

hoped this information will provide additional propaganda for use at local
meetings and lectures on behalf of the League’s membership campaign.

Suggestions in League Lvidence.
(1) We suggest that this central (broud-
casting) anthority should be a specially

constituted British Broadcasting  Com-
mission instead of a company. The
P.M.G. would Dbe associated with the

Commission by appointing a representi-
tive on it, but would not be in control a~
herctofore, except fur the purpose of
allocating wavelengths.

We suggest a Camission ou the lines
of the Trustees of the Nutional Gallery
or the Charity Commission, and ap-
pointed by the Government.

(n) A chairman,

() A vice-chairman,

(¢) A chief commissioner.

(d) Seven commissioners

The Broadeasting (ommission  suw
gested would commbine the functions now
performed by the P.M.G. and  the
B.B.C. Licenees wonld be issued as at
present by the Post Office, und the
revenues, less the cost of such issue,
handed to the Commission to be devoted
to the Service and its improvement.
"The assets and slaff of the B.B.C.
would be transferred to the Commission,
the shareholders being paid out on an
cquitable basis.

0000
(2) The Commission would be requived
to appoint advisory committees. A Prao-
gramme Advisory Committee would be
one of the most important, and would
enable the Commission to keep in touch
with the listeners. The listener is very
anxious to have a method whereby he
can express his opinian on broadeast pro-
grammes. The principal demands of the

listener are for :

(@) Best possible progriunne,

() The widest choice of
gramme.

{e) A volee in association with his
fellow listeners in deciding the type
of programme to be plu\xded

(d) That the licence revenue shall
he devoted wholly to the maintenanee
and improvement of the Lroadeasting
service.

(#) Punishinent of persons who
interfere  with  wireless  reception
cither carelessly or wilfully by
oscillution on wiveless sets or by
other electrical disturbances, ’

o

Jro-

(3} We think the problem of giving «
satisfuctory educational service \\nuld he
solved Dy allotting a special wavelength

tor this purpose. Greater freedom in
the broadcasting of news is urgently
uceded.  Our members are anxious to

have an improved news service,

A 32

Broadcasting Commitfee’s
Recommendations,

(1) That the broadeasting service should ba eon
dacted by a public corporution acling as Trustee
for the national interest, and thay its status and
daties shiould correspond with those of a publiv
service.

That the corporation should be known as the
* British Broadcasting Gommnd-sion '; that it shoula
consist of not mere than séven ov less than five
Comiission all nominated by the Crown, the
first Commissioners {o hold office for five years;
that the Commi-sioners should e persons of judg
ment and independence, free of commitments, with
business acumen and experienced in affairs: that
one of the Commissioners wmight, if thonght desir-
able, he one of the existing members of the
British Broadeasting Company; that the Cowmmis-
sioners should have the -mur to appuint an
Jixecutive Commissioner W a seat on the
Board; that all (‘omm:ulm'-n should be ade-
quately remunerated.

That the Yo-tma-tec-tionceal shondd rematn the
licensing  authority aud be responsible for col-
Jecting The licenee fees; that the deteetion aml
prosecufion of those who coneeal their cauinment
should be vigorou=ly pursued.

That the entire properly and undcertaking oi
{he British  Broadeasting (‘om;nan\ a- a usoinyg
cvoneern should be vested in the Commission on
January 1st, 1927; that all ting  eontruct:
and staff of the British Broadcasting Company
should be taken over by the new Commission.

{2) Thal the Commi:sioners should appoint, in
cornsnltation with appropriate socicties aud or
sanisations, as many advisory committees as are
necessary 1o en-ure due  consideration  of all
phases of broadeasting . . . these {advisory com-
ittees) may frankly comprise advocates, a< their
Jaby will be to ensure due eon-ideration for par
ricnlar phases of browdeasting in relation both
-0 programmes and to scientifie procre-- and re
scarch, These imporiant budies  should el
regularly and have rveady acces: {o the Com-
missioners, « -

V'o-tinaster-General ta

It will he (he Jduty of 1k
s from the Jivence fees

pay to {the Conimis-ioners
an dncome thoroughly adequate to enable them
10 en=ure the full and eMicient maintenance and
development of the service,

(No_ recommendution—left for such action as
new Commission may consider is required.)

{3) That {he claims of those listencrs who de-
sire a larpge proportion of educational matier,
though relatively few in number, ould. ii nos<-
sible, be met. solution 1 1o:sibly he
found in the allocation of a special wavelensth
for a special subject. .

That the Commissioner«

“should be entitled (o

all the ordinary vights as regards (he use of
copyrizhi  material—whether in news or other-
wise cand that it is unnecessavy to invest them

with any speeciel privilege
We ean § see no .ulmlmt»
holding from  (he Commis-i ording
rights as rezards the use of copyright xmltrml.
whether in news or olherwize.

preference. . .
on for with
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SANDY JOINS THE
LEAGUE.

OME people don’t know when theyre

in luck. 1 have a friend, Saudy
MclListen by name, whom I regavd

as extremely fortunate. He on the other

hand, considers himself unlucky.
Sandy, as you will probably have
guessed, is a Scot. e is thritty but

not, of course, mean.  ITe doesn’t trust

banks, and for that veason keeps his
financial assets in a buried hiscuit tin
which also serves him as a very goud
wireless carth.

“Sandy,” I said the other day. *“ why
don’t. you join the Wireless League!

Think of the henefits !’

His eves lighted up.  Ie drank in
eagerly my description of the advantages
which must acciue 1t all listeners e
bonded together in unity, and he paid
special attention to the details of the
Insurance Schewe.

“Hoo muckle dae ye hae to pay:
he asked.
“Only two shillings.”

“Twa shillin's?  Did ye say fwa!
No. I couldna pay it.”

Nandy’s decision seemed to be linal. |
left him trying to obtain ILT. by toast
g run down dry cells.

You may guess I was surprised when,
a couple of days later, Sandy called on
me looking as if he had drunk a ping of
accumulator acid.

“Tell me,” lie evied hoarsely,

“Aell me

more aboot yon Wireless League. Did ye
say it was only twa shillin’s?”’
“That’s all, Sandy.”
*“Weel, Ah'mu  thinkin’ Al join.

D’ye ken, wmon, Ah’ve had a fearful
dream! Ah dreamed there was an awin’
storrrm !

With a shudder he eontinued :—

“There was lightnin’ and wind. and
what’s more, a host o’ thieves struttin’
aboot ! Ay, and Ah dreamt that in the
mornin' my mast had blown doon and
killed .Angns McDougall's hen, that ma
set had been struck by lightnin’, and that
the thieves had taken my earth and a’
thie money in it! And there were my
three n(-irrhbums, Tammas and Wully and
Jamie, all E_)nmnm ower the fence!”

< Bat it wasn’t true,” I remarked.
‘It was only a dream.”

“ Never mind. A1l join the League,
‘i'wa shillin’s did ye say? "’

Although, as I counld plainly see, it hurt
him like a “‘ painless extraction,” Saudy
paid his two shillings like & man.  But
it I thought that was the end of it, I
soon discovered my mistake.

Ile rushed in upon me a morning oc
two later, looking as if he had swallowed
a gross of cat-whiskers.

“ \Vh.xt now ! 7’ I exclaimed.

CThe verra wurrrst!? he  arowled,
‘ Di(l ve hear the thunder last nicht? ”

I admitted that it had kept me awale.

“Mon, the storrrm .was awful!  No
sooner had Ah gone to ma bed when
“Crrerash ! Bang ' Wallop ' AL lookit
oot! There was ma mast swishin’ like
a tuppeny swagger cane, and by the
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flashes o' lightin® Ah could see tlheves
prowlin’ aboot in the garden! And when
Al cam doon in the mornin’ . when

Ah cam doon in the mornin® . . "

“Well” What then? ™

“Tammas’s mast had slanghtered «
hullock, Wully's set had heen struck by
lightnin', and the thieves had got off wi’
J'lmu- s Joud-speaker!

PAnd 1 suppose your little outhit hud
been blown up?

“ Mon.” said Sundy. speaking sadly.
“that's the curse o it!  Nothin’ was
touched ! And Ah'd paid twa shithin's
to von League!”

“And yet.”  he  added, reflectively,
< Ah'm o not really sorey Al joined the

League.  Ab've had a gude laugh ower
the fence at Tammas and Wully and
Jiamie”? E. C. Tuousox.

At the risk of being informed by onr
readers that we are guilty of vaifi repeti-
tion, e wish to ask those members of
the Wircdless Leagque who have not yet
sent in their subseriptions to do so 1m-
mediaely to the Secretary at the League
Headquarters, Chandos House, Palmer
Street, S.W.1. Founder members who
paid one shilling on joining renew at two
shillimgs.  ‘T'wo shillings is such a small
sum to spend that it is easily forgotten,
and still more easily can it be spent by
the Wireless l.eague in postage if re.
minders of overdue renewals of subscrip-
tion have to be sent to members.

In u few months the Broadeasting Com-
mission will be in operation.  Ts it not as
well for all listeners to he preparved to
state their leqmrcnu-nh for the listening
serviee cn”cr/w(-lr/ Tt is only bocauw
so far no crisis in broadcasting affecting
the interests of listeners has arisen that
it is possible to remain apathetic,

The Wireless League, as a listeners’
organisation, should bhe supported for
veasons of broad principle. but for those
who want immediate advantage from
their membership there are many other
advantages to gain.

At any moment your wireless set may
be burnt or stolen. This very night your
aerial may come down more quickly than
it went up, and bring you a bill for £50
for repairs and third- party  damages,
whilst storm damage is not so infrequent
as might he supposcd Is it not common
sense to guard against this by the pay-
ment of tro <hillings?

Full details of the Insurance Beuelils
vere published with League Notes and
News of AMarch 24th. Particulars will
be sent on application to the League.

The wltimate object of any student of
research is to reproduce some progranine
item better than it has been done hefore.

Is it not worth while to help in this
desirable object? Derfect transmission
would be worthless without a perfect
programme. Nothing in the world can
Le perfected without mass effort.

Wireless
World
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Abertillery Branch.

formed in
Mem-

This braneh was. only
October last and is going strong.
bership 65 and increasing weekly.  The
lecture room 1s Central Schools, and
meetings are every Tuesday; 7 to 9 p.m.,
when lectures, demonstrations and  dis-
cussions on  wircless are given, Any
members in difliculties with their sets are
assisted by wireless experts.  The branch
is helping to equip the lucal hospital
with wireless.  lon. secretary, G. J.

Jones, 10, Ty Bryn Road.
0000

Sheffield.

A public meeting organised by this
branch was held at the Cutlers’ Hall on
April - 22ud,  and
was regarded as an
:vent of great im-
portance. Pro-
fessor Low gave an
interesting  speech.
The B.B.C. kindly
arranged to broad-
cast from the hall
part of the pro-
ceedings.

Sir  William
Clegg, C.B.E,
J.P., was in the
chair, and pointed
sut the real neces-
sity  of listeners
combining by join-
ing the League. Hon. secretary, Mr.
5. J. Adams, 38. Church Street.

Mr. Sydney J.
Adams, Hon. Sec,,
Sheffield Branch.

0000
Belfast Branch.
The League in Belfast has been steadily
adding to Sts membership, and the local

Executive Committee urge that all eon-
nected with the League shonld lake a
close and active part inits  affairs,
Meetings are held at regular periods.
Hon. secretary. Mr. D, B. McCausland,
Mount Vernon Lodge, Shore Road, Bel-
fast, . N

0000

Bournemouth Branch.

An interesting Wireless Conference was
held on Monday, April 26th, when im-
portant subjects came up for discussion.
Hon. secretary, Mr. H. .J. Bliss, 140, Old
Christchureh Road.

000

Bristol Branch.

The B.B.C. is co-operating in the effort
hy the Bristol branch of the Wireless
League to provide a wunnw set  for
Sonthmead Ilospital. A ball and cabavet
was held at the Grand HHotel, on Friday,
April 23rd, at which. in addition to
dancing to music of Ernest George's
Society Orclestra, visitors had an hour of
Jean Lensen’s Baud, specially relayved
from Cirvo's Chub, Lnndon and received
in the hotel Lallroom on an eight-valve
receiver., Hon. secretary, Mr. H. Munro
Nelson, 1, Glenwood, Hillfields Park.

e e —

Cardiff Branch.

Several enthusiastic nieetings have been
held as a resuit of co-operation between
Cardiff Branch aud several other localities
extending 30-40 miles therefrom.  Wire-
less L(-.urm- branches lave heen com-
menced, and arve proving to be live wires
in thetr pacticular aveas.

Ton. sceretary, My, F. A,
106, Newfoundland Road,

oonC

South Midlands Area.

The chiet centres of activity in this
area at present are Oxford and Bedford,
both of whiclt branches are very much
alive and progressing rapidly.  ‘There is,
howeyer, much room for work to be done
in some of the other towns in the avea.
several of which suffer from the fact that
they lmve no local official to give thewm a
lead.

Will any enthusiastic members in those
places in the S.M. area where there is no
hranch {ormed write to the area secre-
tary, 22, Corawall Road, Bedford, and
midertake to form a local branch?

0000

Redruth and District Branch.

Since the formation of this branch in
June last rvapid strides have been made
and the membership is continually in.
creasing. The branch is fortunate in
having Messrs. C. JJ. Cooke and A, D.
Trounsou as chair.
man and vice-chair-
man  respeetively.
two very keen sup-
porters of wireless,
the latter heing an
experimenter wha
has devoted a great
portion of his time

Davies,

and  <kill o the
henefit  of the
branch.  Meetings
are held monthly,
and  there  fuve Mr. W. S, Trevena,
Leen o oumber of Hon Is;er;‘mﬁfdr“m
cxeeedingly  iuter-
esting lectures. Owiag to the abnormal
conditions  of  reception in  Corn-
wall it is absolutely essential that all
users of wireless receiving sets should

join the league, so that their particular
interests may lie: safeguarded and proper
u‘pxosnnt.lllnns made te the hroadeasting
anthovitics.  Hou, Secretary, Mr. W. &,
Trevena, Stanley Villas,

oo.uo0

Goole Branch.

Membership  increasing  ecach  weelk.
Coole’s motta is ¢ Advance.””  ‘ihe local
cotnutittee is  stronge and  active. “and

anxions to serve the listeners in Goole and
district. Hon, secvetary. Mo Gl L
Hillavy, 75, Carlisle Street.

00CO
Kingston and District Local Branch.

At the invitation of the B.B.C., purtics
of members have spent evenings at the
studios (21.0) and also made tours of
the premises. efc.—this was extremely
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interesting owing to the excellent descrip-

tions and explanations of Mr. H.

Menzies, who conducted the parties round.

Hon. secrelary, Mr. 8. J. L. Wood-

ward, 68, Park Road, Hampton Wick.
0000

" Leicester Branch.

Fortnightly lectures are a feature of
this branch, with the gratifying result of
steadily increasing membership. Finance
is an obstacle, but it is hoped to surmount
this by a small local subscription. 'This
branch also applies for 50 badges—a
healthy sign. Hou. secretary, Mr. L.
Stuart Rudkin, A.F.1., Rechabite IIall,
Dover Street, Leicester.

0000

Manchester Branch.

The Manchester Branch is progressing
rapidly, and is paying a good deal of
attention to the social side, having held
two successful dances this season. The last
was attended by Sir Arthur Stanley.

Manchester is the centre for the area.
and many new branches in Lancashire and
Cheshire are now in process of formation.
Hon. secretary, Mr. L. McMullen, 3.
Foxbank Street, Chorlton-on-Medlock,
Manchester.

0000

Gillingham (Kent) Branch.

Held one of their periodical meetings
on Thursday at Richmond Road Schoul,
and were encouraged by one of the
largest attendances they have yet had
Menbers brought their own sets down for
trial on the aerial. Faults were thus
detected and remedied. Mr. Nutton
gave a lecture on ‘‘ Iligh-frequency
Circuits,” which was much appreciated.
Mr. F. Grifiths (chairman of the
branch) presided, supported by the vice-
chairman, Mr. Parrett, B.Sc. (London),

Mr. R. Marrison (secretary). Lieut.
Atterton, R.E. Signals Office. and
others. IHon. secretary, Mr. Robert

Harrison, 48, Chester Street,
. coo
Redhill Branch.
Inavgural meeting held on March 2oth
last, when Professor A. M. Low greatly

Wireless
; %W@)ﬂld

interested an audience with his lecture on
wireless.

The result of the meeting has been most
profitable, as since the lecture member-
ship has been increased by 20 per cent.
Hon. secretary, Mr. G. N. Howe, 44,
Somerset Road, Meadvale, Redhill,

0000

Kensington and District Branch.

This branch, which includes West
Kensington, South Kensington, Kensing-
ton High Street, and Earl’s Court, will
hold a general meeting later this month.
All members in the above-named areas
are urged to attend and to bring in-
terested friends.

Hon. secretary, the Hon. C. M.
de Adlersparre, 37, Talgarth Road, West
Kensington, W.14.

Qo000

Sutton Branch.

Inaugural meeting held March 4th.
Professor A. M.
Low gave a most
interesting talk.
Mr. Richards
(chairman, Home
Counties Area
Commitiee) also
spoke, and
amongst those pre-
sent  were M.
Venner (secretary,
Home Counties
Avea  Committee),
Mr. Smith (Mit-
cham), and Mr.
Scott (Croydon).
Many new members
were enrolled after
the meeting. Homn. secretary, Mr. W. C.
Smith, 234, High Street.

0000

Port Talbot Branch.

This branch has nearly completed a
good season’s programme, including
several lectures with good attendances,
the last being held on April 12th at the
Riding School, nnder the presidency of
My, Gribble. 'T'he subject at this mcet-
ing was ‘“The Short Wave.”” This
branch has recently ohtained a transmit-

Mre. W, C. Smith,
Hon. Sec., Sutton
Branch.
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ting licence with call sign 5§ T.P. Hon.
secretary, Mr. Horace Potts, 17, Curwen
Terrace, Port Talbot.

0000
Leeds Branch.

A series of monthly talks have been
arranged with the B.B.C. from Leeds and
Bradford Stations, conducted by the Leeds
branch chairman, Mr. E. N. Kent-Lemon.

All information regarding the Leagne
will be gladly given by the hon. seccre-
tary, Mr. J. Watson, 4, Armley Grange
Drive, Armley.

0000
Coventry Branch.

The committee hopes at a later date
to obtain a room in which meetings could
be held and addresses or lectures given
to members on wireless topics. A library
of blue prints which members could
borrow would be extremely useful, and
no doubt a good collection of these could
sopn -be got together, if all those who had
copies would bring them in. The secre-
tary will be pleased to hear from anyone
who is willing to help. Hon. secretary,
Mr. F. C. Davenport, ‘° Highfield,*
Exhall, near Coventry.

0000

Stratford-on-Avon.

The secretaryship of the League in this
district has changed hands, Mr. J. W.
Timms, of 9, Park Road, Stratford-on-

Avon, having succeeded Mr. E. W.
Knight. o000

Woodford Branch.

At the inaugural meeting held on

April 15th last, Mr. J E. Nickless was
in the chair, and the speakers were M.
D. 8. Richards {chairman, Home Counties
Area) and the Geueral Secretary of the
League. The branch committee was
elected and many new members enrolled.
The branch covers the district from
Wanstead to Loughton. The branch has
sturted well, and has a promising future.
Hon. secretary, Mr. E. J. Turbyfield,
F.L.A.A,, 42, Alexandra Road, E.18.
0000

All branch news for publication should
he sent to the Secretary, at the League
Headquarters.

MEMBERSHIP AND RENEWAL FORM.

To be filled in by readers who wish to become members of the League, or to renew their membership for a further
twelve months as from 1st April last.

T'o the Sccretary. The Wireless League. Chandos Iouse,
Palmer Street, Vietoria Street, S.14.1.

*enrol me as a member

Please

aUSH The Wireless ‘
rencw my menbership of The Wircless League

I enclose P.O. for Two Shillings,t which entitles me

to membership with all the privileges and rights as enwmerated in the constitution of the League, including FREE
Insurance, Freec Legal Advice and Free Technical Advice.

* Cross out Line not required.

t Keep the Counterfoil of your Postal Order.

WRITE IN  Name (in full)
CAPITAL (State whether Mr., Mrs. or Misx)
LETTERS. Address

My Membership No. is......

(This is only applicable in the case of rencwals).
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Savoy Hl“ Topicalities: By Our Special Correspondent.

Short-wave Transmissions.

American listeners are looking for a
reciprocal move on the part of CGreat Dri-
tain, following on the successfal relaying
of WGY through Keston, VWhat they de-
sire in the United States are short-wave
transmissions from Daventey, which would
stand a better chance of heing picked up
by Bound Brook, or some other super-
receiving station, than the present feans-
missions on 1,600 metres, At present, the
B.B.C. engineers have a lot of overhauling
{6 do, and there is no immediate prospect
of development in the direction of short
wave transmissions; but in about a yewr's
time we shall, no doubt, see a second
station erected  at Daventry for short-
wave experiments of a novel nature. 17
it were a choice between a second station
tor London and o short-wave station for
Traventry, disteners in  Great Dritain
would, withont  doubt, plump for the
former,

0000
British Broadcasts are Best.

A British listener in Nigeria, however,
suggests that on behalf of himself and
other Britons in the Colonies, the B.B.C.
should give a Jow wavelength {ransmis-
sion, since British hroadcasts are notor-
iously  hetter  than  those of other
countries, including KDKA. A listencr
in Lagos sayvs that good reception is oh-
tained on the west coast of Afriea from
SN0, 2.0 and 6BM, as well as from
several Continental stations, Madrid on
575 metres and 392 metres being the Lest.
Sinee the third weck in March, 200 has
heen better than 6B, although pre-
viously the reverse was the ease. On
March 20th a noticeable ehange took place
at Tagos in the middle of the Nuvoy
Bands, which came in at unusual
strength —too strong, rdeed, for head-
phones---putting the atmospheries which

had previously heen strong, into th.
hackground.  "his definite wmention of a
time at the equinoxes when receplion

conditions so completely altercd has a
scientitic value,

oo0cCco
Prince of Wales to Broadecast.

The speeches at the National Suving-
Movement 10th Anniversary Meeting i
the Alhert Hall on May 14ih, to be hwoad
cast from 7.0 to 7.50 p.m, will consist
6i thuse delivered by the Prince of Wades

(who o is presiding), My, Winston
Churchill, My, William Grahan and Sir
Austen Chamberlain.

cooo
The Sir Harry Lauder.
The thivd and last of Sir Harry

Lauder’s present series of broudcasts has
been fixed for July srd. The great little
man s oareanging a very  special  pro-
gramme Jor this occasion, as he has heen
mightily pleased Ly ihe couple of thous-
and letters or more of appreciation and
Suggestion which reached him from lis-
teners in all parts of the world after Lis
previens heoadeasts,
5000

That Child.

The varity programme on May 11th
will include the fowrth episode of ™ That
Chld” Mrs, Florenee Kilpatrick's series
of sketches of the average youngater's
everyday lite : syncopated duets hy fohn
sor and Grenop, two artists who are new
to hroadeasting, and an uwnusual entep-
tainment by Duatas, the man with the won-
derful memory,  Every rvegular visitor to
the vaviety theatre probably knows some-
thing of this artist’s extraordinary feats
of memory, Tt will he move difticult for
him to display his powers of memoerising
through the medium of the nticrophone,
and his Tvadeast will be adapted aecord-

ingly.  He will give listeners a few points
as to how he memorises, after whiel it
is proposed to have visitors in the studio
to ask Datas questious. "These visitors
will be complete strangers to him and none
of the questions will he arranged pre-
vieusly. © The B.B.C. vouches for the
authenticity of the programme,
©00O

A New Revue.

“Radio  Radiance ™ and * Listening
Time " have had their run, and the
B.B.C. is now thinking of embarking on
a mew type of broadcast revue which
shall have a definite plot as a back-
ground to the musical numbers and dia-
logue.  This new series has heen written
by Mr, Ernest Longstaffe, who will also
act as producer when the first perform-
ance is broadeast on May 29th. The title
of the revue is to be “The Bee Bee
Cabaret,””

o0CO0O0
Philemon.

I wonder if listeners noted the little
anecdote related by “ Philemon ' in his
farewell talk from the London studio on
April 27th? It was just one more proof
of the universal comradeship that broad-
casting is establishing.  Tle said that
during a short holiday in  Switzerland
last winter he struck “up  acquaintaneo

WINNING RECRUITS BY WIRELESS. A scene on Wanstead Flats last week when
the 54th Divisional (R.A,) Signals gave a wireless demonstration for the purpose of

attracting recruits.

A 30-watt transmitter was used, operating on 740 metres.



with another visitor at an adjoining
table in the hotel where he was staying.
They had exchanged scarcely half a
dozen sentences when the other visitor
said to him: “T have an idea that yon
ave ‘Philemon’ of the British Broad-
cast.” ¢ Philemon”’ admitted his iden-
tity and asked : ¢ How did you know?”
* Simply by your voice,”” was the reply.
“I have heard you broadcast so many
times that I thought I could not be
mistaken.”’
ccoo

What About the Music?

On the other side of the picture we
have the obviously sceptical comment of
a well-known musician when he was con-
ducting a concert which was broadecast
from Manchester recently.  During an
interval in the performance he addressed
his unseen audience through the micro-
phone and, by way of preface, suggested
that probably many people who were
listening knew him personally but would
not believe that it was actually he who
was speaking, owing to wireless distor-
tion. The inference drawn by some
listeners was that although he was con-
ducting one of the leading orchestras in
the country in what was an almost flaw-
less performance, he had no more faith
in the recording powers of the micro-
phone as regards the musie than he had
in it as fay as the timbre of his voice was
concerned. It was not the happiest of
moments for hypereriticism.

0000
Hidden Wires.

In the main ballroom of New Verrey's
Restaurant, which was recently opened,
and from which dance music is being
broadeast at various dates this month,
no lines are visible for the microphone
connection, as they have all been
enclosed in the walls and ceiling during
the construction of the premises. The
direct connecting wire for the microphone
is drawn down from the plaster orna-
mentation in the ceiling whenever a
broadcast is taking place, and is after-
wards pushed back so that it is normally
hidden.

. 0000
The Youngest Princess.

A listener has written to Savoy Hill
suggesting that in view of the great
national interest taken in T.R.H. the
NDuke and Duchess of York and in the
haby Princess, the B.B.C. would be per-
forming a service to millions of its
listeners if it could obtain permission to
take a microphone into the Royal
nursery, so that the Princess could be
invested with the added fame of being
the youngest Dbroadcaster on record.
While there is no question that Royal
babies perform a similar fuuction of lung
expansion to all other babies, this is not
an excuse for notoriety.

The Crystal Palacg.o °°

The suggestion has been revived that
the new higher-power station for J.ondon
should be erected at the Crystal Palace.
If the idea is that this would make the
Palace a public Mecca again, it is
scarcely feasibld) The Palace might be
an ideal site for the transmitting aerial,
as the towers arve about 700 feet above
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Sunday, May 9th.
Loxnon.—Shakespeare’s Heroines :
*“ Lady Macbeth ”’—Mrs. Pat-
rick Campbell.
MaxcHEsTER. —  Mendelssohn’s
* Hymn of Praise.”

Monday, May 10th.
LoNpoN.—“ What Would You Do?”’
A competition organised by
Pearson’s Weekly.
Grascow.—The Pianoforte Sonatas
of Beethoven.
Tuesday, May 11th.
Loxpox.—Variety : Johnson and
Grenop (Piano and Banjulele).
Datas (The Man of Memory)
*That Child” (IV.). John
Henry from an Aeroplane.
BrruminghaM.—Musical  Operetta :
‘“ Marriage by Lantern Light”
(Offenbach).  *“ The Sweep "—
A Play in Two Scenes.
Carpirv.—** Young England 7 : A
light opera in three acts, re-
layed from the Theatre Royal,
Bristol.

Maxcuester.—The Lure of the
West Country.
Wednesday, May 12th.
Lonpon.—The Wireless Follies

‘Concert Party.
ABERDEEN.—Choral Music by The
Aberdeen Railway Male Voice
Choeir.
BeLrasT.—* The Wizard of Wire-
less "—a Play.
Thursday, May 13th.
Loxpon.—Wynne Ajello (soprano),
Roy Henderson (baritone), The
Wireless Symphony Orchestra.
BirvincHAM. — Lightsome  Pro-
gramme.
BourxeEMouTH.—A Sussex Evening.
The Downland Musickers, re-
layed from JMansfield Hall,

Worthing.

BeLrasr.—Ascension Day Music.
Short Plays and Orchestral
Musie.

NewcastLe.—Gems of Opera.
Friday, May 14th. "
Loxnox. — Brighton  Competitive
Musical Festival, relayed from

the Dome, Brighton.

ABERDEEN.—The Aberdeen Radio
Players in ‘* Nettles "’—a Rural
Scotch Comedy.

CARDIFF. — Masters in  Merrymak-
ing : Sterndale Bennett and
Billy Leonard (Entertainers).
The Station Orchestra.

Maxc#ester.—Band Items, Songs
and a Play. The Tyldesley
Temperance Prize Band.

NEewcasTLE.—A Brass Band Night.
The Brancepeth Colliery Silver
Prize Band.

sea level, with a span of about 1,000
feet, but the erection of an aerial there
would not prove any attraction for the
public. And the proximity of Croydon
Aerodrome definitely ruled out this sug-
gestion when it was put forward semi-
officially. Tf, on the other hand, the
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Palace were used for studio purposes, the ’
aerial would have to be placed elsewhere,
and so the advantage of height would be
lost. Besides, the B.B.C. would not be
likely to incur the expense of purchasing
the Crystal Palace for the sole purpose
of erecting a higher-power transmitter.
0000

B.B.C. Headquarters.

The only veally useful purpose to which
the Palace might be put in comnection
with broadcasting would be to make it
the headquarters of the B.B.C., with
studios, a public broadcasting theatre. a
concert hall, ballroom, and other ameni-
ties as adjuncts to the administrative
offices. Already, in spite of the three
new studios opened only a few months
ago at Savoy Hill, the cry is for more
accommodation. On such a site as that
occupied by the Palace there would be
room for any developments that were
necessary. We may hear more of this
suggestion when sanction is received for
the erection of a second London statiomn.
That, meanwhile, seems to be the first
consideration.

0000
Trooping the Colour. :

Some confusion has arisen over the
proposal to broadcast the ceremony of
Trooping the Colour which celebrates the
King’s birthday in June. A statement
has been published (not in 7The Wire-
less World) to the effect that the broad-
cast last year was not a success. The
truth is that no attempt was made last
year to broadcast this function, and, if it
takes place on June 5 next, it will be the
first occasion on which it has been done.
It has been stated further that the
reason for last year’s non-success was that
the microphone was damaged, as well as
other apparatus, during the evolutions of
the troops. This is, of course, an inac-
curate statement, and one is inelined to
think that the writer had a very hazy
recollection of something that occurred
in connection with another and not
entirely dissimilar event, viz., the Mili-
tary Searchlight Tattoo at Aldershot. On
that occasion the B.B.C. engineers had to
haul the wmicrophone into safety as one
of the regiments taking part in the
Tattoo bore down upon it in the course
of their display, but certainly no damage
was done.

oooo

Radio Plays.

Curious how opinion respecting yro.
gramme items varies. The receipt of a
trenchant criticism of a Manchester
station veluy to Daventry, which was
labelled as a “ very mediocre play” ex-.
tending “over two solid hours,”
prompted the Correspondence Department,
at Savoy Hill to analyse the letters re-
ceived fromm other listeners on the same
subject, and it was found that the files
contained well over three hundred appre-
ciative comments. The play referred to
was “The Web,” and, judged on its
merits, it ,was deemed worthy of two
hours of Daventry’s transmission time.
Moreover, it may be pointed out that it
is in deference to the wish expressed by
many listeners that the length of the
radio play tends to increase.
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RECEIVING AERIALS.

A Simple Theory of Induced Aerial Currents.
By F. M. COLEBROOK, B.Sc., D.I.C., A.C.G.l.

N the course of vurious articles in 7Z/he Wireless
JI World" the writer has hal occasion to make certain
assumptions as to the essential character of a receiv-
ing aerial from an clectrical cireuit point of view. . In
cach case the assumptions were put forward tentatively
as a simplification which appeared to be consistent with
actual experience, though not hased on a detailed analysis.
Since then the subject has een more thoroughly investi-
gated from a theoretical point of view by two analytical
micthods.  The first of these is the writer's own (as far
as he is aware), but for the second and on the whole
rather simpler method he is indebted to a publication by
Mr. Moullin.?

Ax aresult of this investigation the original assumptions
with regard to a receiving acrial have not only heen
proved to be correct. hut a number of other deductions
have been made which have an important hearing on the
design of receiving aerials. and the present paper aims
at giving as simple an aceount as possible of these
conclusions.

Field Surrounding a Receiving Aerial.

In the first place it will be well to outline the cssential
character of an aerial receiving system.  In most practical
cases the aerial will eonsist of two main parts, a more or
fess vertical down-lead joined at its upper end to a more
or less horizontal wire or group of wires,  ‘The lower end
of the down-lead is connected to some form of tuning
cireait, consisting of any suitable arrangement of induct-
ances and capacitics.  Some point of the tuning circuit is
connected cither to an carthing svstem, a water main, for
instance, or in some cases to an carth sereen.  In the case
of small aerials for broadeast reception the Post Oftice
licence imposes the limit that the total Tength of the aerial
from the earth connection to the end of the horizontal
part, if any. shall not excecd rocft.

This acrial is situated in an clectromagnetic field
which, at any given instant, is of an excecdingly compli-
cated form, sinee it contains contributions from all the
wircless transmitting stations in the world that happen to
be in operation at that moment.  "The actual form of the
clectromagnetic fiecld is thus quite bevond the powers of
the mind to conceive, but actually all except a compara-
tive few of these contributions will he exeecilingly small,
and in any case the contribution from each transmitting
station can be considered to produce its own cffect on the
acrial system independently of the others.  For the pre-
sent purposcs. therefore, it will be legitimate to assume
that the only ficld present is that «due to some particular
transmitting station, the signals from which it is desired

v More abont Crystal Reeeption,”  7he Wirelese World,
July 23rd, 1924,

““What is the Best Circuit for Crystal Reception? ” 7'he
Wireless World, April 30th, 1924,
* ¢ On the Current Induced in u Wiireless Telegruph Receiving
Antenna.” K. B, Moullin. Reprinted from Proc. Camb, Phil,
Soe., Vol. XXII, Part 4.

to receive on the acrial.  The clectrie ficld from this
station will probably be sensibly uniform throughout the
spice vecupied by the aerial, and will induce a certain
clectromotive force in cach small element of length of
the cerial.  Tiven if the field is uniform, however, the
acrial wires will not in general be quite symmetrically
disposed with respect to the field, so that cach equal
element of length of the aerial will not necessarily have
the same amount of electromotive foree induced in it.
Since the aerial wires are conductors of electricity, the
induced electromotive forces will combine together to pro-
duce an alternating current flowing up and down the
aerial and through the tuning circuit. As a circuit for
clectric currents, however, the aerial is by no means a
simple conductor, since cach element of its length can
be considered to have a certain inductance, a certain re-
sistance, and a certain capacity.  These facts are, of
course, quite familiar, but they are restated to emphasise
the point that an aerial receiving signals from a distant
station is an exceedingly complicated clectrical system.
A full analysis of the case will show, nevertheless, that
from the point of view of any associated tuning or re-
ceiving circuit the aerial system and its induced electro-
mative forces can be represented in a perfectly simple
and comprehensible manner. 1t can be shown, in fact,
that when, as is usually fie case, the aerial is receiving

AERIAL
Ce
Re AERIAL
TUNING GIRCUIT
~EMF.Egq AND DETECTING
T APPARATUS

TUNING CIRCUIT
AND DETECTING
APPARATUS

K74 TII7T7 777477777 77777 /e
Fig. 1 —Typical broadcast recelving aerial and its equivalent
electrical circuit.
signals, the frequency ot which is less than the natura}
frequency of the aerial, 7.c., of wavelength greater thaw
the natural wavelength of the aerial, then the actual
system, shown in IFig. 1, bebaves with respect to the
tuning civenit as if it were the simple series circuit shown

in the same figure.

It will be seen that in the circuit the aerial and its in-
duced electromotive forees are represented by three separate
elements : (1) an alternating electromotive force which can
be visualised as a little alternator, driving current through
the eircuit: (2) a pure capacity, represented by a small
conilenser i (3) a pure resistance.  The tuning circuit,
together with the load, if any, imposed on the system

‘ A 37
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Receiving Aerials.—
by the detecting apparatus, is represented as a certain
effective inductance in series with a certain effective re-
sistance. The process of tuning can be considered
approximately as adjusting the cffective inductance ot
the tuning circuit until the positive reactance that it
opposes to the current flowing in the circuit is just equal
to the negative reactance due to the effective aerial capa-
city. The current flowing through the tuning circuit then
reaches its maximum value, the practical aspect of which
condition is that the signals heard in the telephones reach
their greatest intensitv. The amplitude of the alter-
nating current flowing through the tuning circuit can now
be represented by the simple expression

.
TR.+¥ R

where R is the effective resistance of the tuning circuit.

_The above equivalent aerial quantities have definite
values for a field of given intensity and given frequency.
The actual order of these magnitudes, and the way they
depend on the conditions of operation and the design of
the aerial will now be considered separately.

Effective Aerial Capacity.

The natural wavelength of a 1oo-foot aerial will be
somewhere in the neighbourhood of 120 metres. If the
aerial is used for receiving signals, the wavelength of
which is long compared with 120 metres, the effective
aerial capacity will be practically constant with respect
to frequency, and will be very nearly equal to the actual
capacity of the aerial as determined either by calculation
from the usual formule, or by measurement. If C, be
the actual aeiial capacity, then the effective capacity C,
is given approximately by the formula

(© Co
T (1 —o0.821 A2/AY)
where A is the wavelength of the signals and A, the
natural wavelength of the acrial. Thus taking A, as 120
metres, and A as, say, 360 metres,
C.= Co/(1 —c.og1)
= 1.09 G,

The above formula is not exact, and only applies when
X is at least three times A,. 'The formula shows, how-
ever, that if this condition is fulfilled, as it gencrally
will be in cases of broadcast reception, then the effective
aerial capacity will not vary greatly with frequency.

As an example of the general order of magnitude of
this capacity C,, we will take a single wire aerial consist-
ing of a vertical part soft. long and a horizontal part
woft. long, composed of, say, 3/19 copper wire. The
calculated capacity for such an aerial will be about 170
micro-microfarads, and its negative reactance at a wave-
length of 360 netres will be about 1,000 ohms. If the
horizontal part consists of two widely spaced wires, each
=oft. long, the capacity will be increased by something
from 6o to 50 per cent., and a positive reactance of about
6oo ohms will be sufficient to tune to 360 metres. It
should be pointed out, however, that for receiving a large
aerial capacity is not in itself an advantage, except in so
far as a smaller coil, with correspondingly lower resist-
ance, is sufficient for tuning. A certain advantage is to
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be derived from increasing the aerial capacity by doubling
or trebling the top wires, but this is due to another reason
which will appear later.

Refore leaving the subject. of the effective aerial capa-
city it should be noted that the negative reactance of the
above acrial at the frequency corresponding to that, for
instance, of the Daventry station will be letween 4,000
and g,000 ohms. It is difficult to introduce this amount
of positive reactance into the circuit with a coil of reason-
able size without also introducing a considerable resist-
ance, with a consequent falling off in selectivity. This is
a fact which has probably been gencrally observed, and
it is hoped to return to 1t at some futurc date.

Effective Aerial Resistance.

As was pointed out in the introduction to this paper.
any aerial structure will have a certain resistance per
unit length. Under conditions of operation, with high-
frequency currents flowing in the aerial, this resistance
per unit length will be somewhat greater than the ordinary
ohmic resistance of the conductor of which the acrial is
composed, for two reasons. In the first place, the high
frequency of operation is associated with what is known
as the ““ skin effect,”’ which means that the‘current flow-
ing in the conductors is not uniformly distributed over
the cross-section, but is confined to a thin surface layer.
This will, of course, produce an increase in the resist-
ance of the conductors as compared with their resistance
at low frequencies or for continuous current. In the
second place, there will be a certain amount of re-radia-
tion from the aerial, the cffect of which can be repre-
sented as a certain distribnted radiation resistance. The
latter effect will, however, bhe relatively small, except at
frequencies in the neighbourhood of the natural frequency
of the aerial. .

Under reception conditions, therefore, the resistance of
the aerial per unit length will consist of the high-frequency
resistance of the conductor, plus a small addifional term
due to radiation resistance.

Importance of a Good Earth.

The analysis based on this assumption gave for the
effective resistance term R, an approximate expression
applicable to all cases in which the wavelength of opera-
tion is at least three times the natural wavelength of the

aerial :—
a
= R—"(I + 0.329 \"—)
3 A
where R, is the total resistance of the aerial, 7.e., in the
case of a uniform single wire aerial the resistance per unit
length multiplied by the length.

Now, some while ago the present writer, in conjunc-
tion with Dr. R. I. Smith-Rose, carricd out some
measurcments of the cffective resistance of various types
of aerial structure with- various forms of earthing systems
at the frequency of the transmission from 2L1.O.* It was
found that an aerial similar tn that described above as a
tvpical example, with an earth connection in the form of
a large buried metal plate (about 2o sq. ft. of surface)

R,

1« Some experiments with aerjal and earth circuits.” R, L.
Smith-Rose and F. M. Colebrook. Eaxperimental Wireless,
January, 1925
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Receiving Aerials.—

appeared to have a resistunce of over 30 ohms, which
would indicate a resistance of about 0.9 ohm per foot for
the aerial.  Neither skin effect nor radiation resistance
would be sufficient to account for so large a figure as this,
so there must be some other source of resistance loss in
the circuit (that due to the tuning coil was, of course.
deducted in arriving at the above figure). It was found
that by connecting the aerial to the water main system
instcad of to the buried plate carth, the resistance was
brought down to about 25 ohms. (These figures witl not be
found in the article referred to above as they refer to
certiain preliminary measurements made with a single wire
aerial.  For the measurcments deseribed in the article
a double wire aerial was used.) TFinally, by connecting
the aerial to an earth sereen instead of earthing it in
the ordinary way, the resistance was reduced to about
30 or 11t ohms. This, then. is the explanation of the
apparent diserepancy hetween the observed resistance and
that which would have been anticipated from the above
formula. The actual cquivalent aerial resistance is seen
to consist of twe parts. ‘The first of these is derived from
the high-frequeney resistance and the radiation resistance
of the actual acrial itself, these being considered as uni-
formly distributed throughout the length of the acrial
(though not necessarily equal in both parts of the aerial).
If R, he the total resistance of the acrial composed of
these terms, the contribution of this lactor to the cquiva-
lent aerial resistance R, will be approximately Ro/3 for
wavelengths which are fairly long compared with  that
of the aerial, and will not vary very much with fre-
quency under the same conditions.  The other, and prob-
ably the far larger term, consists of fosses associated with
the carth connection. Tt scems probable that the greater
part of these is due to eddy currents in the earth in
the neighbourhood of the aerial.  This is suggested by
the fact that the use of an carth screen, the function of
which is, as its name implies, to screen the earth from
the eleetrie field in the neighbourhood of the aerial. greatly
reduces the cffective resistance of the aerial.

Tn the absence of further data, which it is hoped to
obtain experimentally at some future date, this is all that
can be said about the effective resistance ternt, | It seems
very probible, however, that the actual wire and radiation
resistance of the aerial is not the most important part of
the cifective resistance of the acrial circuit. The practical
aspect of this is that it is unlikely that anything material
is to he gained by refinements of construction or the use
of special and elaborate types of conductor which have
as their object the reduction of the wire resistance of
the aerial. -

Effective Aerial Impedance.

The effective aerial impedance, fronu the point of view
of the associated tuning circuit, can be considered as that
due to a vertain effective reactance in series with a certain
offective resistance.  In receiving wavelengths longer than
the natural wavelength of the aerial. the effective react-
ance can be represented as that due to a capacity, the
magnitude of which will not vary much with frequency if
the wavclength of reception is at least three times the
natural wavelength of the aerial.  The reactance required
to tune the aerial depends on this term alone.
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On the other hand, the actual effectiveness of the aerial

as a reeciver of energy from the surrounding electro- D

magnetic field, 7.c., from the wireless waves, will depend _—
not at _all on this effective reactance term, but on the ,  -©
other, 7.¢., the effective resistance term. It can easily be .

shown that for a given effective E.MF. J5, (RALS)), the *
maximum cnergy will be dissipated in the tuning circuit
when the effective resistance of the latter (which includes,
of course. the load cffect of the detecting apparatus) is i
equal to R, and the amount of this maximum energy is
E214R,. Thus R, should he made as small as possible,
hut 1t appears that very little can be gained in this direc-
tion by reducing the wire resistance of the aerial, since
the latter s not the most important part of the effective )
resistance term. It will be noted that the possibility of
using valve retroaction as a means of reducing effective
resistance is here left out of account. The latter is too
Lig a subject to be treated in the present paper, which
refers specifically to aerials per se. (The conditions of
direct cerystal reception are actuatly as deseribed above,
but if valve reception is used, the possibility of retroaction
reduces the importance of the resistance term in aerial
design.)
Calibration from a Local Source.

One other important point must be cmiphasised before v
the remaining term of the equivalent aerial eireuit is con- ’
sidered.

The general expressions for the acrial impedance. of

which the simple formule given above are approximate ‘-
forms, were deduced for the most general possible fornm

of field distributi®n. It was found, however, that neither .
the magnitude nor the distribution of the eleetric field
intensitics entered into the expressions for the effective
impedance at all. It appears, therefore, that the effec- 7
tive acrial impedance is independent of the manner in ¢
which the aerial is excited, whether the station concerned
is near or remote, or whether the field is uniform or dis-
torted. This has a very useful practical applichtion, for
it shows that the properties of the aerial, its range of 4
tuning with given coils, ete., can be studied by means of

a local source the frequency of which can be controlled
to suit the measurements, and that the data so obtained -
will be applicable to the normal reception of distant
stations.,

Effective E.M.F. and Effective Height.

We now come to the last and most important of the
terms of the cquivalent acrial circuit,

FFor the sake of simplicity it will be assumed that the
signal being received consists of a single pure frequency. .
In the case of a frequency band, such as that involved
in telephony, the analysis will apply to cach frequency
considered separately.

The expression for the-cffective 1M1 was calcu-
Jatedd in the most general case, and it was found, as might
be expected, that it depended on the constants and the
form of the aerial and on the assumed distribution of -
the ficld, 7.¢., the “shape " of the wireless waves at the
situation of the aerial. It was quite independent, how-
ever, of the tuning circuit conditions, so that the tuning
of the aerial does not in any way increase the E.M.F. ‘
acting in the aerial circuit.  Another way of saying the
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same thing is that the effective height of the aerial is not
altered by tuning it. For a given aerial and a given
shape of wave the effective 12.M.F. will be proportional
to the strength of the field. This also is a result that
one would naturally expect.

It is obviously desirable that for a given electric field
this effective 1. M.F. shall be as large as possible. The
practical -aspect of the matter is therefore to determine,
from the way in which the effective E.M.1". depends on
the form of the aerial, the most effective form of aerial
structure.  Actually it is not possible to give a perfectly
general solution to this problem, as the most effective
acrial form depends to a great extent on the actual shape
of the field. However, in the great majority of prac-
tical cases there is good reason to believe that the field
will be uniform and practically vertical. (It is never
exactly vertical, and one of the most recent developments
in reception is the use of an antenna which depends for
its action on the fact that there is in general a slight
forward tilt of the wave front. ‘The dircctive properties
nf the Beverage antenna are due to this fact.) Assuming,
then, a vertical field and an aerial consisting of a ver-
tical part, parallel to the field, and a horizontal part,
perpendicular to the field, quite definite conclusions can
he drawn as to the most suitable form of aerial structure
within, say, the limitations imposed by the Post Office
licence. Under the assumed conditions it will be per-
missible and, in fact, preferable to make use of the term
“ effective height *’ rather than effective E.M.F.—prefer-
able hecause the effective height is an actual property of
the aerial. independent of the field, pfovided the latter
is uniform and vertical. The term is derived in this
way. If the amplitude of the uniform ficld intensity is
¢ volts per unit length, and the effective E.M.F. induced
by this field in the aerial is I, then the effective height
of the aerial is that height which must be multiplied by
the actual field intensity to give the effective 1X.M.F.,
ie. :

H.e=E..

The expression for the cffective height in terms of the
wavelength of operation and,the constants of the aerial is
a rather complicated one, particularly if the constants of
the aerial are not the same in the two parts of it, as will
he the case, for instance, if the top consists of more than
one wire.

TFor a single straight vertical wire, however, the expres-
sion is comparatively simple if the wavelength of opera-
tion is long compared with the narural wavelength of the
aerial, and is given very approximately by

2

H¢=—}£<I +o.206)i.')
2 A

where H is the actual height of the aerial, and the other
symbols have the same meaning as already defined. Thus
the effective height of a plain vertical aerial is approxi-
mately one-half the actual height, and, under the con-
ditions stated above, will not vary very much with the
frequency of operation.

This case, however, is somewhat academic. The type
of aerial more generally used is a more or less close
approximation to the inverted L form. The actual
expression ,corresponding to this case will not be given
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as it is rather more complicated. It will be found in a
fuller account of this subject which is being published
elsewhere. As an example, however, we will take the
typical case already described above, {.e., vertical height
3oft., horizontal length joft. The calculation in this
case gives H,= 26.6ft. for a wavelength of about 350
metres. 1t will be seen that this is very nearly equal to
the actual height.

Effect of the Horizontal Section.

The form of the general expression for the effective
height of the inverted L type of aerial shows that
although under the assumed conditions no E.M.F. is
induced in the horizontal part by the electric field, the
effect of the horizontal part is to increase the effective
height from the lower limit of half the actual height.
Thus, in the case quoted above, the effective height with-
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Fig. 2.-~Curve showing the relation between the effective height
and the length of the horizontal portion in a 100ft. single wire
aerial.
out the horizontal part would be only 15ft., but the addi-
tion of the horizontal part increases this to nearly z7ft.
‘I'he general expression also shows that the upper limit
is when the cffective height is equal to the actual height.
Thus, in the present case, the doubling of the top wire
to increase the effective top capacity could not increase
the cffective height, and thus the cffective E.M.F., by

more than x3 per cent.

Since the horizontal part has this effect of increasing
the effective height, it might be thought that there would
be some optimum distribution as between vertical height
and horizontal length for a given total length of wire.
The curve of Fig. 2, which refers to the typical rooft.
single wire aerial taken as an example, shows that the
best distribution is when the whole length is vertical.

Actual vertical height is thus the important considera-
tion in erecting an acrial for reception, and the effect of a
reduction in height cannot be compensated for completely
by increasing the top capacity if the total length is fixed.
Tor any given vertical height, however, the top capacity
should be made as large as possible.

In conclusion, the writer would like to point out that
though the principles described above are based on a
purely theoretical analysis, they are nevertheless in good
agreement with his experience with small receiving aerials,
anil are consistent with such actual measurements as he
has made.
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‘Che airship ** Norge "’ of the Amundsen-Ellsworth Expedition.

‘I'he arrangemcnt of the D.¥. aerials round the cmvelope is clearly

WIRELESS ON THE POLAR AIRSHIP.

Transmitting, Receiving and Direction=finding Equipment of the * Norge.”

N the past most expeditions to the Polar regions
have had to undergo long perivds of camplete isola-
tion from the outside world, since it has not been

possible to carry the means of communicating with civi-
lisation. In the case of the forthcoming .Amundsen-
Ellsworth Polar Ixpedition, however, arrangements have
heen made whereby the Marconi Company have equipped
the airship Norge with special transmitting and receiv-
ing apparatus, which will enable the commander to keep
in touch with either ship or land stations up to very con-
siderable eistances.  The airship will, in fact, be in a
position to maintain communication with the outside world
throughoot its entire vovage throngh Arctic solitudes.
The range of the transmitter and receiver will probably
he, in regions where interference is not great, anything
up ta 2,000 miles.
Preliminary Tests.

On the first stage of the abeship’s journey to the Pole.
from Rome to Pulham. Norfolk, regular two-way com-
munication with the Air Ministry, Tondon, was estali-
lished when the Norge was over the south coast of ¥rance,
and was maintained throughout the remainder of the
voyage. Reception appeared to Le only limited by the
interference of local stations. A\ good deal of interfer-
ence can be climinated by receiving on the D17, loops
and putting *“ minimum ’’ on the interfering station.  In
the Arctic, where interference  will -be  negligible, no
ditficulty at all should Le experienced,

Of particular interest is the direction-finding system,
which will enable the navigators accurately to determine
their position and course without the aid of the com-
passes, which have reduced navigational value in the
region of the Pole itself, due to the peculiar configuration
of the carth’s magnetic field.

The transmitter is an adaptation of  the Murconi
0.5 kW. Type U set, and is suitable for continuous wave
and tonic train signalling.  In order to meet the special
conditions obtaining in the airship and to utilise to the
best advantage the very limited space available, the prin-
cipal components are mounted on a light teak baseboard.
‘These components comprise :—'I'wo “'ype I 250 valves,
H.¥. choke, reaction condensers, *‘ Send-Reccive ”’
switch, C.W.-I.C.W. switch, and measuring instruments
for indicating aerial current, feed current, high-tension
volts and f{ilament voits,

The aerial tuning inductance and variometer form sepa-
rate units, and, used in conjunction with the airship's
trailing acrial, cover a wave-range of approximately s50
to 1,500 metres.  On the transmitter 6 to 5 amps.’ may
be obtained in the acrial on the optimum waves, and
to 3 on the extremes.

The two oscillating valves are connected in parallel,
and continuons wave signalling is effected by a manipulat-
ing key connected in the gridd circuit.  For tonic train
signalling the grid eircuit is interrupted by a small rotary
interrupter.

Wind-driven Generator.

Power for the anode cirenits of the transmitting valves
and for charging the fitament lighting batteries is derived
from a combined H.'U. and T..°I. direct current generator
developing 133 milliamperes at 3.000 volts and 14
amperes at 13 volts.

The generator is fitted just astern of the wircless cabin
on a locker, and is driven by an air-serew with a right-
angled bevel drive.  The centre of the propeller is about
five feet from the side of the gondola, and the angle at
which the propeller faces the air strecam can be varied
from inside the cabin Ly a special lever which may be
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Wireless on the Polar Airship.—
adjusted and locked to suit the speed at which the ship
is travelling or the rate required by the dynamo. The
propeller is of the four-bladed type, and is ‘capable of
developing about 3 h.p.

For emergency purposes a horizontally opposed twin-
cylinder petrol engine of 2% h.p. is mounted on a lightly
eonstructed  tubular  steel
framework which can be
quickly fixed just outside
the gondola. The generator
that is driven from the air-
screw can be quickly at-
tached to this framework by
means of wing nuts if the air
power is insufficient.

A switchboard fitted with
an automatic cut-out, am-

meter,  voltmeter, and
W/T - Charge’’ change-
over switch, enables the

low-tension bhatteries to float
across the low-tension side
of the generator during
transmission or to be charged
when the transmitter and
receiver are not in use.

A special type of fair- o
lead is fitted in the base of the gondola for the trailing
aerial, which is gooft. long. This fairlead enables a
new aerial and weight to Le fitted while the airship is
in flight, should it be necessary. An ordinary Paxolin
aerial winch with an expanding Lrake is supplied.

Special receiving apparatus is utilised both for direc-
tion-finding and for ordinary service reception. As in
all aircraft, economy of space and the mirimum of . weight
are essential
features, and to
meet thesec re-
quirements
several of the
units are uti-
lised both for

The tuner unit of the service receiver, which has a wavclength range of 300—25,000 mecres.
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direction-finding and service reception purposes; in par-
ticular the H.¥. and L.F. amplifiers.

A Marconi short-wave two-valve receiver with a wave-
range of ro-roo metres is carried. This is intended for
communication with Point Barrow, where a short-wave

In orcer to utilise to the best advantage the space available the transmitting apparatus has been
assembled on a teak baseboard. The A

.T.I. and variometer are installed as separate units under
the operator’s writing table.

transmitter is installed. The aerial for this apparatus

is a short length of wire fixed between the wireless cabin

and one of the engine gondolas.

D.F. Aerials.

The direction-finder Joops are fitted diagonally round
the outside of the envelope, the centre of the loops coin-
ciding with the lead-in to the wireless cabin. The loops
consist of two turns of wire, spaced about nine inches
apart. The loops are doped to the fabric with linen
tape, forming a neat and unobtrusive but very efficient
fitting.

Inside the cabin eight términals are fitted on an el:onite
panel to which the ends of the loops are connected. This
enables the loops to be put in either parallel or series,
whichever is found most advantageous on the wavelength
being received.

Recention on the radiogoniometer utilises practically
the same circuits as are used for service reception with
the trailing aerial.

A radiogoniometer unit and a three-range transformer
unit are used in conjunction with a high-frequency
amplifying detector and a Jow-frequency magnifier.
2\ low-frequency mnote filter is also provided, which
can be inserted, when de-
sired, into the circuit be-
tween the output terminals of
the amplifier and the input
terminals of the note magni-
fier. A local oscillator is
provided to enable bearings
to be taken on the long con-
tinuous-wave stations.

The transformer unit com-
prises three air core trans-
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formers with condensers for secondary circuit tuning
covering wave ranges of 2,000 to 5,000, 4,000 {0 10,000,
and 10,000 to 25,000 metres.

The amplifier is provided with six type Vzg valves
with resistance-transformer coupling for high-frequency
magnification and a type QX valve for rectilication.

‘The note tilter circuit is provided with a single type
Vo ovalve and anoseillating cireuit tuned by means of
a variable condenser,

The low-frequeney magnilier has two  transformer-
coupled type Yz wvalves, which can he switched int
circuit according 10 the conditions of reception.

The local oscillation generator utilises one type Vzp
vidve, which can be switched into civeuit for receiving
continuous-wive signals,

A 06-volt dry cell hattery is tappeld ar suitable points
for supply current to the anode cireuits of the receiving
The valve filaments ave run oft’ the hattery used
for Tichting the dilaments of the transmitting valves.

valves.

Universal Tuner.

For the reception of continuous wave, spark, and tele-
phone service messages a plug-in cotl tuner covering @
wave-range of 300 10 23,000 mictres 1y connected to the
high-trequeney amplifier in place of the transtformer anid
radiogoniometer units used for direction-finding.

The toner is a coupled circuit instrument aml is pro-
vided with reacrion coupling to the arid eireutt. Isleven
plug-in coils are provided to cover the {ull wave-range,
any one of which ¢can be inserted in the acrialy grid, or
reaction  etreait according to the wavelength which is
required.

The service receiver utilises the same acrial as that used
for the transmitter, the acrial being conneeted cither to
the receiver or transmifter by means of the “ Send-
Receive 7 switeh which is conveniently mounted on the
transmitter panel.

The chiel ditficulty in fixing the apparatus in the wire-
less cabin of the Vorge was lack of space; the operator’s
quarters being nawrally somewhat eramped.  In fixing
the instruments it was necessary {o give more attention
to convenicnce of wiring than to appeavance, but in spite
of every ccononty in space and weight the general effect
is very workmanlike.  The whole forward wall of the
cabin is taken up with the transmitter pancl.

A narrow table is provided for the operator’s writing
and for the manipulating key on the starboard outside
wall. Under the left-hand side of the table the trans
mitter indnetance is firted to the floor. A variometer for
fine transmitter wave adjustments is also Gittesd on the
left under the table.  Next to these mstruments, on the
right-hand side, 1s fitted a small triangular cupboard for
Carrving spares.

The accumulators, of the thin-plate high-diseharae
tvpe, and the dry batteries stand on the floor. A double
pole change-over switeh is Hitted in the eabin, and the
1z2-volt lighting mains for the ship are brought to this.
as well as the wireless 12-volt supply. Thix enables the
ship's aceumulator and the wircless accumulator 1o he
charged in parallel from the wircless gencrator, and if
the ship’s main gives out, current can be supphied from
the wireless accumulator and w7ee 2oy
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WIRELESS PICTURE TRANSMISSION.

A_\ mteresting talk was given by Mr. T. Thorne
Baker at the Hotel Cecil on Tuesday afternoon,
April 27th, when a demonstration of the Wireless Picture
Transmission apparatus invented by him, which is now
known under the name of ¢“ Jzom,”” was arranged by
Vessrs. W Watcon and Sons, Litd.

It will be remembered that this apparatus was de-
scribed o detail inthe dssue of Lhe Wireless World for
Marelhv 2 pth, and at the demonstration an allusion was
made 10 the first tests of wireless transmission by this
methad over o distance which was carried out by Ze
Wircless Worid.  'The suceess ot The Wircless 1World
tests has had a sequel in the carrying out by the B.B.C.
from 21.0 of a number ol experimental transmissions
with the apparatus, and readers may have recently heard
the distinctive signals trom 2I.O, which were unintelligible
ta them, produced by these transmissions. It is under-
stood that the receiving apparatus will shortly be on the
market, and that the broadcasting of pictures mayv hecome
a fairly regular item in the programmes from 21.0.

Further developments in this interesting subject will
be looked forward to with interest.

THE CASE FOR BROADCASTING.
J O the April number of Zhe Zenden Mercury Mr.
David Cleghorn Thomson has contributed a thought
provoking article, entitiedd “* 'The Cuase for Broadcast-
ing,”” in which the progress of broadeasting is dealt with,
particularly in its relation to music and the drama.

The broadcast studio {writes Mr. ‘Thomson) gives ideal
conditions for the performuance of certain types of music—-
chamber musie, for instance. It was once said that in reading
a preat Ivrie poem one felt that one was not so much hearing
as overhesring what the poet was sayving. Wireless waus-
mission makes it possible thus to overhear o string quartet
playing 1n surroundings  unembarvassed  hy a  capricious
audience—as if Inan artist’s studie—we listen to * music at
home.”  While the presence of a great and sympathetic
andience may “Ckey up ' an orchestra to a greater brilliance
of execution, in many instances chamber music rendered and
received iu this way retains the charm of & performance given
hy those taking part from the pure jov of expression—ihe
charm of “ home-made music.”

Broudeasting sevves as an excellent test of good music
—sifting  the wheat from the chaff. .\ catehy tune with
nothing more ‘“ to it”’ spreads with the contagion of a prairie
fire—but, if every crystal-user can hear that catchy tune twice
or thres times a week, it has a gav life hut i short one
Transmission shortens the life of shallow mnsic aud cannot
harm zieat music. whose appeal only grows the more it is
heard.

A DUBILIER COMPETITION.

A CASH prize of £200 is to be awarded by the Dubilier
A Condenser Co..ina novel competition relating to the new
i multicapacity  Dubilicon Condenser. The Dubilicon is a
multiple condenser consisting of several seetions, wnd  coni-
petitors are required to estimate the number of eapacity values
obtainable by combining the sections together in a multiplicity
of arrancvements ot series and  parallel. Issued with the
Dubilicon is a pamphlet showing how the combinations of
cipacity are wrrived at.

With such « large cash prize it is to be expected that the
competition will be exceedingly popular, particularly as it is
of a technica! nature, vet those possessing no wireless knowlédge
can compete on an equal footing with skilled enthusinsts,
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A Review of the Latest Products of the Manufacturers.

DEVICON CONDENSER.

A robust form of variable caudenser
is offered at a popular price by the
Radio Devices (Co., Newdigate Street,
Nottingham.

In general arrangement the design is
similar to the now standard arraugement
in which the moving plates are in con-
tact with the end monuting plates, while
the fixed plates are supported on bars of
ebonite. The moving and fixed condenser
plates are of- aluminium, and the end
mounting plates as well as the spacing
washers are of nickel-plated hrass.

The Devicon condenser.

The vernier model is fitted with a
single plate controlled by a swmall con-
centrie knob, and is operated by a spindle
passing throngh the centre of the main
shaft, to which the moving plates are
clamped.  The moving plates are held in
position by means of an adjusting screw
at one end and a collar and spring washer
at the other.

One-hole fixing is provided for secnring
the coudenser to the instroment panel.

0000

A NEW COIL HOLDER.

In the products of the Athol Engineer-
ing Co., Ltd., Seymour Road, Crumpsall,
Manchester, porcelain is employed as the
insulating material. A\ new  porcelain-
mounted coil holder is now included in
the range of Athol products, and is de-
signed for baseboard mounting.

The plug and socket are attached to
the porcelain mount by means of screws
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inserted from the underside, which ave
carried in recessed holes so that the heads
of the serews will not make contact with

The Athol Tiger coil holder for bascboard
mounting.

the  wooden baseboard,  The plig and
socket are nickel plated and carey tinned
soldering tags,

0000

COSMOS HYDROMETER.
The use «f a hydrometer for examin-
ing the condition of an accumulator pro-

Cosmos hydrometer.

vides a better gnide than can be obtained
liv applying a voltmeter across the ter-
minals. An examination of the gravity

of the accunwlator on full charge :nd
complete discharge reveals any deteriora-
tion which may have set in, and it is
most important in obtaining a long life
tor a cell that the gravity shall be kept
critically adjusted to the correct density.

The Cosinos hydrometer is arranged so
that acid can be sucked up out of the
battery through the vent, whilst the
hydrameter is prevented from adhering to
the sides of the tube by indentations in
the glass which serve as a guide to the
indicating tube. This is a particulavly
useful form of hydrometer and con-
venient to operate. while any chance of
acid Decoming spilt is eliminated.

0000

HAVA TWO-COIL HOLDER.

A ximiple form of two-coil holder is
among the recent products of the Comp-
ton Wireless Manufacturing Co., 26-28,
Bartholomew Square, London, E.C.1.

The side picces as well as the coil
holders themselves are cut from ebonite.
Reduction gearing is obtained by means

In the Hava coil holder a worm wheel is
employed to obtain reduction gearing.

of u worm wheel, and the writer rather
favours this system of gearing, as it not
only provides a critical adjustment, but
pussesses very little backlash, and the
friction is suofficient to prevent the
movable coil holder from dropping out of
position when earrying a heavy coil.

The Hava coil holder is designed for
either baseboard or panel monnting, and
the four bolts which serve as terminals
may be used for attaching it if required
to the side of a cabinet.
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A Section Mainly for the New Reader.

ANODE RECTIFICATION,

It has frequently been pointed out
that anode or ““ bottom bend ™7 reeti
freation is likely to introduce Jess dis-
tortion than is the more popular leaky
grid condenser connection.  As  to
whether the degree of distortion for
which the latter method is responsible
is really appreciable in actual prae-
tice we are not, for the moment.
directly concerned, but it mav he defi-
nitely stated that anode detection s
considerably less sensitive as far as
weak * signals  are  concerned.  and,
moreover, that when dealing with
small amplitudes rectification will ne
longer be distortion]ess.

Tn view of the foregoing. it is not
hard  to see why  sets  employing
“hottom  bend ”’  rectification  are
usually intended primarily for high-
quality loud-speaker reproduction of
the loeal station.  Working under
these conditions. with large oscilla-
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Fig. 1.—Fine control of grid bias for
anode rectification.

tory voltages across grid and filament
of the detector valve, a sufficiently
fine adjustment of biasing voltage
may be obtained by inserting in the
circuit @ small dry battery tapped at
every cell.  If, however, it is de-
siredt on occasion to use the set for
the reception of distant stations, a
finer control of grid voltage is neces-
sary, and the inclusion of a potentin-
meter is desirable.

When the detector valve is of the
type specially designed for anode

rectification it may he possible to
obtain a sufficient negative grid volt-
age from a suitable connection of
potentiometer. filament rheostat, and
[T battery ¢ indeed, some of the
valves are intended to work with a
zero grid and low values of anode
voltuge. Unless using this latter kind
of valve, it will generally be found
hest to adopt the scheme of connec-
tions shown in Fig. 1. wherehy coarse
adjustment is obtained by varving the
voltage of the dry hattery, and fine
controt of intermediate voltages by
manipulation of the potentiometer.
The arrangement is such that no cur-
rent is passing through the potentio-
meter windings when the valve is
switehed off,

It should e realised that the volt-
age applied by the bias battery should
be somewhat in excess of that actu-
ally required, as movement of the
slider from the end connected to the
negative end of the filament will de-
crease the  total negative  voltage
applied to the grid.  In other words,
the grid voltage will not be more than
that of the Lias battery

0000

REACTION COIL CONNECTIONS.

When wiring a new receiver it is
usual to join up the reaction coil at
randlom ;[ the sense of this winding
is not correct. a simple reversal of
conncctions is made.  This somewhat
haphazard  method  of  procedure,
while perhaps open to eriticisin, s,
nevertheless, convenient, particulariv

when dealing  with interchangeable
plug-in coils.  When constructing

superheteradyne  osetllators. wave-
meters and various kinds of single-
layer coils, it is generally quite casy
to make the connections in the correct
manner without any preliminary trial.

The rule for determining the cor-
rect direction of winding can casily
be understoot if when considering
Fig. 2 (@) we assume that currents

are llowing outwards from the plate
and grid and through the two coils.
If this flow is in opposiic directions.
the connection is correct. In the dia-
gram mentioned, the current in the
plate coil 1s flowing in a clockwise
direction, and  counter-clockwise in
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(a) (b)

Fig. 2.—Reaction coil connections :
(a) correct ; (b) incorrect.

the grid coil. "The reader should
compare Fig. 2 (4), which shows the
fncorrect dirmtmns of windings.

Tt may be pointed out that this rule
may also be applied to receivers using
the ¢ Reinartz”” and ““ Weagant
systems of capacity-controlled reae-
tion, with & variable condenser in

series with the anode and coil.
0000

CHARGING H.T. ACCUMULATORS.

It is generally admitted that the
practice of charging the T..T. battery
direct from D.C. mains is extremely
extravagant. Jdue to the fact that a
large proportion of the energy con-
sumed is wasted in heating the large
resistance necessary to drop the very
considerable surplus voltage.  The
charging of a battery of average capa-
city may. indeed, cost as much as
three or four shillings,

The charging of 11T accumula-
tors from this source of supply - is
much more cconomical. as the voltage
to be dropped in the resistance is con-
siderably less. It is found, however.
that considerable uncertainty exists as
to the correet method of estimating
the value of this series resistance. 'Fhe
internal resistance of the hattery may
be neglected, but it is not sufficient
merely to caleulate, from Ohm's law,
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Practical Hint§ and Tips.—

the resistance neccssary to pass the
desired current at the voltage of the
mains. As the E.M.F. of the bat-
tery will be in opposition to that of
the charging source, it is necessary to
subtract this before making the above
calculation.

Taking the case of a 120-volt bat-
tery which is to be charged from 220-
volt mains, we find that only 100 volts
is 7 available for driving current
through the cells.  Assuming a
charging rate of o.25 ampere, we find

from the formula R=EI that a re-

sistance of 400 ohms is required.
This may be a wire-wound resistance,
a lamp, or a combination of both.
A method of determining the resist-
ance of lamps was fully explained in
the ‘“ Readers’ Problems ’’ section of
The Wircless World for March 3ist,
1926. It should be added that the
resistance ascertained by this calcu-
lation will be that of the lamp when
glowing at normal brilliancy.

Wﬂif’@]]@ég
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REDUCING RESONANCE EFFECTS.

The practice of shunting the secon-
dary of an L.F. transformer with a
non-inductive resistance in order to
flatten out the amplification curve is
a fairly common one, and is quite
permissible when dealing with com-
ponents of the cheaper type, which
often have a marked resomance point
well within the band of audible fre-
quencies dealt with Ly the average
set. Unfortunately, even if the re-
sistance has a very high value of the
order of a megohm or more, ampli-
fication will be very appreciadly re-
duced, but this reduction in signal
strength will generally be preferable
to distorted reproduction.

When noticing the effects resulting
from the connection of a shunting re-
sistance, the experimenter shouald not
be misled by the fact that an evident
improvement in quality may possibly
be caused not so much by the flatten-
ing out of the resonance pcak as to
a reduction in the voltage overload
previously applied to the grid fila-

DISSECTED DIAGRAMS.

2 MAY s5th, 1920.

ment of the succeeding valve. It
would be best to make these tests
when listening to a signal of moder-
ate intensity, in order to avoid any
risk of ¢“ amplitude *’ distortion, due
to encroachment on to the lower
Lend, or the flow of grid currents, for
which the resistance will not com-
pensate, except in reducing input volt-
ages, as already stated.

It may be also pointed out here that
the shunting resistance may, in certain
circumstances, be connected across an
I..¥. coupling choke with advantage
as far as quality of reproduction is
concerncd, and is particularly likely
to be useful when the choke of a com-
paratively low inductive value is used
in the anode circuit of a high-impe-
dance valve. To be effective, the re-
sistance used in this case should
generally have a lower value than that
of 1 megohm usually suggested as a
nood average for connection across a
transformer.  1f spring clips arc
fittedd, it will be easy to observe the
cffect of various resistances.

No. 29.—Stage-by-Stage Tests of a Two-Valve Reflex Receiver.

A consideration of the series of

circuit diagrams given below will indicale an effective and logical

course of procedure lo be adopled in localing faulls in a set which is totally or parlially inoperative.

This series of tesls may obviously
as the “ Reflex Neulrodyne.”

be applied with advantage to elaborations of this simple circuif, such
Dotted lines indicate !emporary short cireuits.

1O——

LT.

o
(% &L

3

LT. |-

—_

The complete circuit diagram of the
receiver. It is assumed tbat the usual
examination and simple tests have failed
to reveal the source of the trouble. Either
or both of the following tests may be
applied. Filament circuits are omitted
for the sake of simplicity.
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The first (reflex) valve is converted to a
detector by transferring the condenser
and leak to its grid circuit, The L.F,
transformer secondary is ¢ shorted.”
Satisfactory signals will indicate that this
valve, with its associated circuits, and
aerial and earth, etc., are in order.

Phones are connected in place of the L.F.

transformer primary., Failure to obtain

ﬁood signals will indicate a fault in the

F.transformer, in the detector valve, or

its external anode circuit, Good rasults’

with this connection will su%gest that the
L.F, transformer is faulty.
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WIRELESS CIRCUITS

in Theory and Practice.

11.,—The Crystal Detector.
Bv S. O. PEARSON, B.Sc., A.M.LE.L.

HEN a crystal or combination of crystals is used

as the detector in a wircless receiver, the choice

of a suitable crystal depends on the conditions
under which it is to be operated.  LFor instance. in 2
simple receiver where no valves are employed, it is of
paramount importance that the cryvstal should be as sensi-
tive as possible, that is to say, the characteristics of the
erystal should be such that the greatest possible fraction
of the energy received by the acrial is transferred to the
telephones, because there ix no local source from which
energy may be drawn.  Thus the static characteristic
curve should have as sharp a bend as possible, and the
crystal shoukd permit a minimum of negative current to
pass.

FFor a recciver of this deseription to he sensitive the
resonant voltage built up across the tuning inductanee
must be as large as possible for a given received signal.
the value of this voltage depending chiefly upon the effee-
tive resistance of the tuned circuit. The erystal and fele-
phones connceted across the tuned cireuit. or portion of
it, constitute a “ load 7 on the cireuit, this being equiva
lent in cflect 1o a certain resistance conneeted in series
with the tuning coil. The lower the resistance of the
shunt ctreuit (erystal and telephones) the greater is the
cquivalent  series resistance. Tt has  previously  been
shown! that the resonant voltage obtained across a tuncd
circuit was inversely proportional to the resistance of the
circuit, and therefore it tollows that the higher the resist-
anee of the erystal and telephone cireuit the greater will
he the signal voltage obtainable.  On the other hand, the
power delivered to the telephones decreases as the resist
ance of the shunt circuit is mercased, but is proportional
to the square of the applied voltage.

From the foregoing it follows that the ervstal-tele-
phone circuit should be adapted 1o the resistance and
other constants of the tuned circuit to obtain maximum
signal strength. In general, o fairly high resistance
erystal should be used in order that it shall not produce
too heavy a load on the tuned circuit and so reduce the
signal voltage and selectivity of the cirveuit.

Annther point to be considerer is the degree of distor-
tion which mayv be introduced by the peculiar non-linear
characteristics of the crvstal if not operated over the
correct portions,

Crygtal Characteristics.

Various erystals and combinations of erystals possess
the property of unilateral conductivity, but cach arrange-
ment has its own particular characteristios, some having
high resistance and some low,  For the present purpose
it is sufficient to consider the properties of one particular
type of crvstal, and the ‘one chosen is the Perikon detec-

' P'he Wireless World, March 3rd, 1926,

tor, which consists of a crystal of bornite in contact
with one of zincite.  This combination has the advantages
that 1t possesses a fairly high resistance and that a good
firm pressure can be used so that the setting is not appre-
ciably affected by vibration. Tt is perhaps not quite so
sensitive as some other types, such as the varions forms
ot galena, where a  catwhisker 7’ makes contaet with
the crystal.
The Perikon Detector.

Some actual measurentents have been made on a Perikon
crystal, and the results are given below. First, the
current passed by the crystal was measured for various
steady voltages applied across it in cither direction, these
ligures giving the static characteristic curve shown in 17ig
1. 'The chief points to be noted are that the bend in the
curve is fairly sharp, and occurs at the point on the hori-
zontal axis where the applied voltage is very neavly zevo.
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Fig. 1.—S8tatic characteristic of Perikon crystal delector.

so that the local battery and potentiometer mentioned in
the previous instalment will not be required.  Sccondiy.
that, apart fvom values near the bend, the curve is almost
a straight line, hoth for positive and negative values:
and, finally, the effective resistance offered to currents in
the positive direction is only a small fraction of that
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offered to currents in the opposite direction. For in-
stance, when the applied voltage is one volt in a positive
direction the current is 470 microamperes, giving an
effective resistance of 2,730 ohms, and for one volt ap-
_plied in the negative direction the current is only 22 mi:ro-
amperes, the resistance being therefore 45,500 ohms,
which is more than 21 times as great as that offered to
currents in the positive direction.

Dynamic Characteristic.

The performance of the crystal combination as a rzcti-
fier could be determined graphically from the s:atic
characteristic of Fig. 1, but the results are not so con-
vincing as those obtained from actual measurements made
when an alternating voltage is applied to the crystal.
Consequently, these measurements have been made and
the dynamic characteristic given in Iig. 3 obtained from
the readings. It may be of some interest to give the
actual method employed for cffecting these measurements,
and the following is a brief description: A known low-
frequency (50 cycles per second) alternating pressu-e of
about 2 volts R.M.S. value was applied to the ends of a
resistance of, roughly, zo ohms, divided into ten =qual
parts, each tapping being connected to a terminal. The
crystal under test was connected in series with the micro-
ammeter between one end of the resistance and any de-
sired one of the tappinzis, so
that fractions of 1/10, 2/10,
3/ 10, etc., of the total volt-
age indicated by the volt-
meter could be applied to the
(\L) crystal.  The R.M.S. volt-
age measured in each case

was multiplied by 2 to
_I aive ~the amplitude, a sine
wave of voltage beinx em-
ployed. The circuit arrange-
ment is shown in Fig. 2.
The condenser across the
microammeter is inclwled to
by-pass the pulsating compo-
nent of the rectified earrent.

The dynamic characteristic curve of Fig. 3 iz more
useful from the practical point of view than the static
characteristic, because it shows us exactly what is taking
place under the actual conditions of reception. It should
first be noted that the curve is not nearly as stecp as the
static characteristic curve of Fig. 1, e.g., for 1 vol: (posi-
tive) under static conditions the cutrent is 470 micro-
amperes, whereas for 1 volt amplitude under the dynamic
conditions the mean rectificd current is only 125 micro-
amperes. This is, of course, chiefly due to the fect that
we are getting half-wave 1eclification only, and that a
small amount of negative current is allowed to pass
during cach negative half-wave of voltage.

==

<

2VOLTS A.C.

Fig. 2.—Circuit for obtaining

the dynamic or A.C. character~

istic of a crystal. The resistance

of the potential divider must be

tow compared with that ot the
crystal.

Conditions for Faithful Reproduction.

By inspection of the curve we sec at once that for volt-
ages of greater amplitude than about 0.8 volt the curve
is practically a straight line. This is an extremely im-
portant property, and accounts for the well-known fact
that a crystal gives very faithful reproduction of speech
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and music under suitable conditions. It shows that for
voltage amplitudes above o.8 volt for this particular |
crystal the change of mean rectified current will be
directly proportional to the change of amplitude of the
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Fig. 3.—Dynamic characteristic curve of the Perikon dctector.

applied alternating voltage, and therefore in receiving
wireless telephony the rectified current in the telephones
will vary in exact accordance with the variation of ampli-
tude of the modulated carrier wave, provided. of course,
that the high-frequency voltage is not modulated to values
helow 0.8 volt  The curve of Fig. 4 has been derived
from the dynamic characteristic, and serves to show very
clearly that lincar rectification is obtained for signal am-
plitudes which do not fall below 0.8 volt. It shows that
for amplitudes above 0.8 volt the 1atio of the change of
meiun rectified current to the change of the amplitude of
the high-frequency oscillations is a constant, this being
the condition for distortionless rectification where the
usual modulated carrier wave system is employed.

For ordinary broadeasting transmissions the modulation
employed is never greater than about 2o per cent. for the
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Fig. 4,—Curve showing slope of Perikon dynamic characteristic
in microamperes per volt for various applied voltages.

MICROAMPERES PER VOLT

loudest sounds transmitted, that is to say, the amplitude
of the carrier wave never varies more than 2o per cent.
above or below its normal or unmodulated value. This
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means that, for the partionlar Pertkon erystal we are
considering, the normal amplitwde of the high-frequency
voltage applied across the crystal should be at least 1
volt, <o that for the highest degree of modulation the
amphitude will never fall helow 0.8 volt, and, so far as
the crystal itself is concerned. no distortion will he intro-
duced.  These conditions are quite casily obtained when
the redetver is situated within a few miles of the broad
casting station, but when located at a considerable dis
tance from the station it is imjossible to eperate over the
straight portion of the dynamic characteristic unless one
or more stages of high-frequency amplification are em-
pluoyed to bring the signals up to the requisite strength
belore rectificativ, But. cven if the signals are too
weak to operate the ervstal over the lincar part of the
characteristic, the distortion  produced  will not  he
excessive if the pereentage modulation is smail.

The Most Suitable Telephone Impedance.

Tt can be shown that for almast any picce of apparatus
which gives out clectrical encrgy the greatest output is
obtained when the resistance of the load is of the s
order as the internal resistance of the apparatus itsclf,
provided the inductive effects are not large compared with
the resistance. Thus the telephone to be used in con-
junction with a erystal should have a resistance of the
same order as the crvstal resistance measured  with
current flowing in the positive direction.

As a telephone depends for its aperation on its clectro-
magnetic properties, it possesses considerable inductance,
and the impedance at, say. Soo cveles may be three or
four times as great as its resistance, and for this reason
it is difticult to give any hard-and-fast rules as to the
earreet resistance which the  telephones shoubd possess.

£ L L E T L
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(a) (b)

Fig. 5.—Tuned circuit (a) with high resistance R connected across
it, and (b) the equivalent circuit as far as damping is concerned.

The telephone resistance itself plays no part in the actual
conversion of the electrical energy into mechamical vibra-
tion of the diaphragms, but it serves a useful purpose in
reducing the time constant and preventing violent clec-
trical resonance at certain frequencics.

It is a fairly safe rule to cmploy telephones of about
the same ohmic resistance as that of the erystal. It will
be seen from the static curve of Fic. 1 that the effective
resistance of the crystal begins to increase very rapidlv
as the applied pressure is reduced below about 0.2 voit,
and therefore for listening to very weak signals higher
resistance telephones should be employcd. Tor the
Perikon crystal 2,0c0-ohm telephones are suitable for
strong signals if loudness is required, whercas 4,000-olim
or even & ,000-ohm telephones would be much more sensi-
tive to weak signals.

The telephones in series with the crystal will, of course,
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reduce the mean rectified current obtained as compared
with the values given by the curve of Fig. 3. the ratio of
currents heing roughly in the proportion of the telephone
impedance to the total impedance of the combination.

Crystal Loading of Tuned Circuits.

I o resistance of Roohms is connected across a tuned
cireuit, as shown in Fig.o 5 (e), it will have a dumping
effcet on the tuned cireuit ; that s to say, it will partly
destray the sharpness ol tuning and lower the available
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Fig. 6.—Mlethods of reducing damping and improving selectivity

in crystal receiving clrcuits.

resonant voliage across the civeuit. We saw in a previows
scction that the greatest sharpness of tuning and  the
nuiximunt yalue of the resonant voltage were obtained in
circuits which possessed a minimum of scries resistance
and therefore dissipated the smallest amount of energy.
When a high resistance, R, is connected across a tuned
circuit energy is expended in this resistaunce, and there-
fore it has exactly the same cfiect on the tuned circuit as
a certain resistance, R, would have when connccted in
serics as shown in Fig. 5(2). The valuc of this cqui-
valent series resistance depends not only upon the value
of R, but also upon the capacity of the tuning condenser
and the frequency of the oscillations,  The equivalent
series resistance R, may be defined as that resistance
which woulil absorb the same power as the parallel resist-
ance R. Thus if T s the voltage across the circuit and
I the current we have :

R Db
PR, -~ —-,
R
. . , N 1
from which it can be shown that R, = — -~ ohms
m'(,'.]{
(approx), where o = 2z x frequency, and C is the

capacity of the condenser in farads,

The clicctive resistance of the crystal is obviously a
complicated quontity, as it is vacying all the time as the
current changes ; but, assuming the ceyvstal and telephones
to have an cifective resistance of 10,000 ohms and the
tuning condenser to have a capacity of o.oooj mfd,, we
find that the equivalent series resistance of the combination
at 377 metres is 4.1.4 ohms.  If the high-frequency resist-
ance of the tuncd circuit itself s, sav, 11.1 ohms, the
addition of the telephone and crystal will hring the signal
voltage down to onc-fifth of that obtainable without the
shunt circuit.  This example is given to show how serious
the damping cffects of the crvstal ciccuit are, and the
reader will realise at once that it would be futile to design
a low-loss coil and then to shunt it with a crvstal and
telephones.

It will be found that the damping effeets can be eli-
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minated to a large extent by connecting the crystal circuit
across part only of the tuning coil, as shown in Fig 6 (a).
The best fraction of the coil to be tapped depends entirely
on the type of crystal in use, the lower the resistence of
the crystal-telephone circuit the fewer will be the numnber
of turns required between the tapping points  Ior
quantitative measurements made in this respect the reader

i

l;* i

A much longer flex
extension lead than
shown here can be
used to operate the
resistance.

it very seldom

happens that the set is placed so near the arm-

chair by the fire that it can be controllad with-
out having to get up and cross the room, so that most
people find that, whatever type of set they are asing, it
would be very convenient to have some means of switch-
ing the set off and on from whatever point in the room

HEN listening to broadecasting,

they may happen to be. The little accessory which is
illustrated here is very convenient in such circuristances,
and it is surprising how many people who are in a posi-
tion to devise something of the kind for then.telves do
not seem to have taken up the irlea, hut still jump up
to switch the set on or off as required.

Simple Construction.

The construction, of course, is very simple. Tt con-
sists merely of a filiment resistance mounted conveni-
ently in a small hox with a length of electric light flex
which goes across the room to the set. Here a small
strip of ebonite carrying two sockets is screwed to the
side of the set or to any other convenient position, and
one socket is connected to one terminal of the I..'T. accu-
mulator, and the other socket to one of the L.T. ter-
minals of the set. The other terminal of the bhattery
goes direct to the second T..T. terminal of the sct, so that
when the plugs are fitted into thc sockets the filament
resistance at the end of the lead is in series with the
battery supplying the filament current to the valves.
When all the resistance of the separa‘e unit is cut out,
i.e., when it is fully on. the ordinary filamert controls
on the set should be adjusted, and the separate unit.
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is referred to two articles by W. H. ¥. Griffiths in 7'k
1Wireless World, February 17th and z4th, 1926.
Natura'ly, the damping cffects of a crystal will reduce
the selectivity as well as the signal strength, and the usual
method employed to improve the selectivity is to connect
the crystal circuit to a separate tuned circuit loosely
couplerl to the aerial tuning inductance, one of the best
arrangements being that shown in Iig. 6 (b).

REMOTE

FILAMENT CONTROL.

A Useful Device for the Broadcast Listener.

which can be put on the arm of the arm-
chair, now provides a means of shutting
off the accumulator at will.  Of course,
any ordinary switch would serve this pur-
pose, but the use of a filament resistance
has two distinct advantages. First of
all, with some types of valves it is better
not to click the battery current on and off
suddenly, but instcad to raise the tempera-
turc of the filaments gradually, and this
can be done by means of this filament re-
sistance.  Again, as letters to the I'ress
have so clearly iudicated recently, all
the programme items o not please everyhody all
the time, and conversation in the room will often
be regarded as preferable to certain items.  Under
these circumstances  the  filament  resistance can  be
turned down until the broadeast item is so faint as not
to interfere with conversation. Of course, this will
impair the quality of the reproduction, but then if it is
not desired to listen to the item the quality does not
matter, whilst the fact that hroadcasting can still just he
heard prevents the possibility of missing the next item
which may be thought good enough to listen to. With
an ordinary switch it may often happen that the first
part of somcthing good is missed because the previous
item has been switched off.

A method of attaching the sockets to the set.

In using a Jittle device of this sort the leads from the
set to the unit cannot Le extended indefinitely, as other-
wise the voltage drop will Le considerable; but it is s&fe
to assame that across the average room, using electric
light flex, this trouble will not be encountered, except,
perhaps, with two-volt valves and a two-volt accumulator.
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BROADCASTING TO THE COLONIES.

Sir,—One is led to wonder it the B.B.C. can be induced to
cousider the short-wave broadeasting of their programmes?

In tropical countries it is quite out of the question to get,
with any enjoyment, the hroadeasting on the waves about 300
metres, heciuse of the terrific atmospleries. (In the winter
months it is quite possible to hear the Home stations af night
time,)

Ow waves below 100 metres atmospherics never reach any
strength worth worrying about even in ovur worst season for
them, riz, Marveh, April, and May.  Commercial stations on
these short wavelengths come in ut extraovdinary  strengihs
ot as few as twa valves, Such stations are 6X1, 'CLL, ANE,
POW.

Assuming a “speech 7 strength of less than halt any of the
above, two valves would give enjoyable telephone strength in
any country within seven or cight thousand miles of London,

There must be thousands of people living in such a radivs
who would very willingly pay ten times the British licence fee
yearly for the privilege of getting the Iome concerts and neiw-.
(The cost of a set’s upkeep. ples the voluntary licence fee,
would be a very small part of what some people in the tropies
spend vearly on gramophone records.)

The set for general sale would necd to be simple in its
adjustments, with, it is suggested, a slow variation of ien
metres either side of the modulation. It could bo calibratod
and be independent of any aerial effects on tuning were ilic
aerial coupling to the grid coil made rie a very small con
denser.

1t would have to be suitable for 0.06 valves and dry bat-
tevies for obvious reasons.

This letter is addressed to you in order that your readers
abroad may write the B.B.C. and indicate their willingness to
contribute towards the cost of the short-wave broadeast shouled
the company fcel disposed to undertake it.

May I therefore urge those of yvour readers who ave in.
terested to endeavour to interest others and let the B.B.C,
have a few thousand letters to enable them to consider the
idea seriously ?

The initial cost of the two-valve set would he about £25.

The neeessary dry battevies can be obtained in almost any
tropical country nowadays, G. E. HUGUHES,

Kenya Colony.

« ’

INTERFERENCE AND ““SUB-HARMONICS.”’

Sir.—The letter of your corrvespoudent, Mr. J. 1. Reeves,
i your issue of April 14th, refess to so-called ““ sub-harmonics.*

He appears to have overlooked the fact that the veception he
deseribes may be explained if the local oscillation generates
a second harmonic, as it invaviably does (the ““ Tropadyne *'),
and if the frame tuned to 360 metres or eo picks up a 18-
metre  transmission. Thus the discrimination between 360
metres and 180 metres is due entirely to the tuning characteris-
tics of the frame.

I think it must be fuirly clear that when a valve s
oscillating  steadily—excluding the initial transient state —the
awplitudes of successive oscillations must be equal. and theie-
fore so-called * sub-harmonics " cannot exist. Auy heterodyn-

-

ing is therefore due to harmonics of the rcceiver when the

receiver is tuned to double the wavelength of the transmission.
That this is the true explanation is confirmed by the fact

that the strength of reception on double the wivelength s

increased when the yeaction coupling is tightened while recep-

tion of the fundamental is strangest. when the receiver is just

uscillating, F. AUGHTIE, B.Sc. (6AT).
Dudley, Wores,

AN INTERESTING VALVE FAILURE.

S, With reference to the article by “EM." in The
Wircless World for April 21st on the above subject, I would
like to point out that this is by no means a unique instance.
As is admitted, the valve was hadly over-run—dissipating
120 watts instead of 50. With this treatment the total col.
lapse of the valve is just what one woeld expect.

What happened was possibly this—through over-running
the temperature of the plate (which was probably of nickel)
becine so intense that it fused. The hot fused metal, pro-
pelled by the electrons from the filament, then shot on to the
bulb, and thereby caused the gliss to becomd soft. 'The
vacumm in the valve then sucked the glass inwards at that
particulav spot. A hole was the result, thea naturally aijr
rushed in and burnt the filament out. F. A, GOULDING.

Stoke Newington,

IMPORTANCE OF HEADPHONE INSULATION.

Sir,—TIn consequence of the increasing use of eliminators
operating from the electric lighting circuit in place of high
tension dry batteries, I should like to suggest the desirability
of your calling attention in your paper to the importance of
good insulation on headphones should headphones be used ‘in
association with an eliminator.

I recently came acruss the case of a person who suffered a
very severe nervous shock by reason of the fact that there
was a low insulation between the coils on the head receiver
and the metal headband.

Of course un unpleasant shock might equally have occurred
had there Leen a high-tension battery of 100 volts or over used,
but as an eliminator pn a 200-volt eircuit was used you
can imagine that the effect was very unpleasant, and had the
person had a weak heart the rvesnlts might have been very
rerious.

I am aware that where eliminators are used it is generally
in association with a loud-speaker; at the same time, in the
interests of the wireless trade, it is necessary that attention
should be called to the importance of good insulation of the
headplones, M. H. GOLDSTONE,

M. LEON DELOY ON AMATEUR SHORT-WAVE
DEVELOPMENT.

Sir,—I am just back home from a journey abroad, and one
of the first articles I happen to read in back issues of 7'he 1'ire-
less World ys that entitled ““ The Amateur’s Part in Short-Wave
Developntent  on page 216 of the issue of February 10th last,
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As you probably remember, I have reasons to be very keenly
interested in the matter, and that is why I am writmg the
present letter, which I hope will receive the hospitality of your
columns.

The article above referred to contaius a letter signed by
Senatore Gi. Marconi, and that of an answer to that letter signed
by Mr. L. B. Twrner.

In his letter Mr. Marconi claims that he and his emgineers
knew much about the possibilities of short waves long before
the amateurs did, and he quotes different abstracts fromw. papers
and articles describing experiments on short waves which date
back to 1916. a

In his reply Mr. Tuwrner remarks that all the experiments
referred to by Mr. Marconi were experiments on short waves
directional short range (less than 100 miles) communication
which in no way disclosed the remarkable long range (world
wide) non-directional possibilities of communication which make
the immense value of short waves, except his paper before the
Royal Society of Arts, published on July 25th, 1924, but, as
My, Turner remarks, < the world did not await Mr. Marconi’s
Society of Arts paper to appreciate the astonishing qualities of
short waves for long ranges.’”’ Mr. Turner then gives a list
of some articles published in 7T'he Wireless World referring to
long distance short-wave communications dating from April
23rd, 1924, to July 30th of the same year.

That list, although very impressive, might have been much
more so if it had gone back all the way to November, 1923,
when I had the good fortune of establishing the very first
long distance short-wave communication, the results cf which
were published.

Let me quote part of vour own Editorial published in the
issae of December 18th, 1923, of 7'he Wireless World, and en-
titled ‘* Another Wireless Milestone.”

“ Whatever strides are bLeing made in the comme:cial de-
velopment of wireless, it is quite evident that the amateur has
no intention of being left behind. Kvents which have trans-
pired during the past week are of such outstanding importance
that they must be described as a milestone in the hstory of
wireless, and they serve once more to emphasise the importance
of the work of the experimenter.

“ At the time of going to press with the last issne, a report
reached us that Mr. Léon Deloy (French 8AB), whosz station
is located at Nice, had been in regular telegraphic communica-
tion on successive nights with two American amateur stations,
1MO, operated by Mr. F. H. Schnell, Traffic Manager of the
American Radio Relay League, and 1XAM, operated by John
Reinartz.

““Oune naturally hesitates to give publication to reports of
such a startling nature without confirmation, and, aceordingly,
rather than announce this information in the last issuwe, it was
decided to communicate with Mr. Deloy for confirmation. Mr.
Deloy’s reply indicates that there is no doubt about the truth
of the report. His signals have been heard by 1MO readable
twenty feet from the ’phones, and have operated a loud-speaker
at 1XAM.

*“Next, after Mr. Deloy's achievement comes a report from
Mr. J. A, Partridge. of Merton, London, in reference to two-
way morse working with 1MO, this time with Mr. K. B. Warner,
secretary of the A R.R.L., on the key. Mr. Partridge’s station
(2KF) first got into touch with 1MO with the assistance of
8AB on the morning of December 8th.”

In short, the story of the communication referred to in your
Editorial was as follows : As far back as the spring of 1923 I
had made some experiments on waves of the order of 100 metres
and below. Having obtained exceedingly encouraging results,
I felt convinced that such waves could vender immense and
unsuspected service in long distance work. I was away from
my station all the summer, and could resume my experiments
only late in October of the same year. At that time I hastily
rebuilt my station for 100 metres’ work and I made a series of
tests with GG 20D. These tests gave results that strcngly sup-
ported my most optimistic views. Conscquently I arraaged tests
with 1MO, and they were an immediate success. Or. the first
night (November 25th-26th, 1923) my signals were reported by
1MO as very steady and extremely strong. The report for
the second night was the same, and twwo messages were received
at the first sending. On the night of November 27th-28th

-IMO and IXAM had brought their waves down to 100 metres
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and two-way transatlantic commmnication was established and
maintained with them with the greatest ease.

I have every reason to believe these tests were the first of
their kind, and that it is from their publication that the worlc
learnt the immense value of short waves: the incredibly fasi
development of these waves from that date seems the best
proof of it.

Now I would like to point out that I have the greatest respect
and admiration for Mr. Marconi and his work. I consider him
not only as a genius, but as one of the greatest benefactors of
humanity. But Mr. Marconi is not only that, he is also a
business man, and I believe it is the business man who inspired
the letter which I summed up in my first lines, and which might
lead people to think Mr. Marconi meant that he was the first
to disclose to the world the possibilitics of short waves in long
distance communication.

That Mr. Marconi knew very much about short waves before
I did is"an affirmation which I'will certainly not contradict.
The contrary would have greatly surprised me, as I have nol
the least intention of comparing my small abilities with his
nor my small research facilities with the wonderful and world
wide organisation at his disposal, but it can be easily under
stood that from a business point of view Mr. Marconi had gooc
reasons tc keep his knowledge to himself until the proper
time.

I, on the contrary, as all amatemrs, always made it a poinl
to give our immediately to the world any little result that might
be of use to others. Naturally such- a ““ milestone,” to use yom
own word, as the resnlt of my experiments of November. 1923,
was immediately published, and the news spread around -the
world like a flash of lightning for the greater and immediate
benefit of all *“users ” of wircless. It is very probable that
such publication was unpleasant to several business interest:
for reasons that can be easily understood; if so I am sorry for
it, but it just could not be helped.

As for Mr. Marconi, if these lines reach his eyes I am con-
vinced he will nnderstand my point; at the time of his early
experiments he was also an amateur, and he knows what the
amateur spirit is; if he was in my place he would surely defend
the cause of the amateur as I do.

And now I must apologise for this long letter and for talking
so much about my own work. In doing so I am trying to
defend the cause of the whole amateuv brotherhood much more
than to rzmind readers of whatever little useful work it may
have been my lot to accomplish. The amateur is too often con-
sidered as useless or even harmful by people who think so just
because they don’t know what he has done. None of us should
neglect an opportunity to publicly state the facts and bring
back to light those which might otherwise be eclipsed.

Nice. LEON DELOY., F8AB.

LOW LOSS COIL TESTS.

Sir,—)My attention has heen called by the Radio Press, Ltd.,
to an article written to them by my son C. S. Endersby in
February last and published in the Wireless Weelly regarding
various tests of low loss coils. In the interests of both your
readers,and theirs, I feel obliged to give you the facts.

My son has for a long time been oxperimenting in low loss
coils for the purpose of improving results on DX work, and has
constructed and tested coils with various gaunges of wire wound
in various ways with excellent results.

Reading -your article ‘on test results of various coils. which
in some cases correspond with his own figures, he conceived the
idea of sending your figures to the Wircless Weekly with the
object of obtaining their criticisms of same, and very wrong-
fully steting that they were his own results.

* He had no idea that his letter would be published, otherwise
he assures me that he would not have written in the manner
stated.

Personally, I regret that he should have allowed his enthusi-
asm to have exceeded his veracity in the matter (he is 17 years
of age), and shall be glad if you will publish this letter in
order to correct any wrong impression given to the readers of
the Wireless Weekly or The Wireless World,

Wandsworth, S.W.18. S. J. ENDERSBY.
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AMATEUR TRANSMITTERS.

Sir.—May I ask on what authoity Me, E. €. Chidwick, in
writing re Mr. C. W. Railton’s letter on the subject of amatoeur
transmitters, refers to that gentleman's receiver as nunselective ?
The veceiver in question employs the most selective combinae
tion of balanced H.F. and wave trap, snd ix inferior only to
a properly neutrodyned civeuit with three stages of 1L, ar to
a good superheteradyne.

With regard to Mr, Chidwick’s remark that amateunr traus-
mitters are at liberty to transnit during broadeast hours, does
he really imagine he is at Jiherty to transmib on the broadeast
warelengths whenever he chooses. Ile will be wise not to
attempt the experiment,

Bois quite reasomable that genuine experimenters shoukd
have every facility possible, lul the hroadeast hand s -
phatically not the hand for this prrpose, and very few of the
genuine experimenters now wse it at all )

Unfovtunately many of the amabenrs who hold transmitting
licencos have no real qualitications. wnl are merely  dabbleis
whae have neither the ability nor the pieans to carry out anvthing
i the natnre of scientific experimental work of any value,
Fhey are simply ot to mmnse themeelves with the litest toy
available, )

Experimenters' licences are intemded to encouritge research
work, and a few holders of these leenees have more than justi-
fied their richt to hold them, and when they have beeu able to
show theiv ability have frequently been cranted mueh areater
facilities,

Tt is certainly time that a thoroush comb-out be made amonust
the transmitters, and the “ rabhits. who cause a creat deal of
Jnmming without the remotest chaniee of adiing anything to
scientific knowledge, he suppressed,

Alderley Edee, Wo S0 WTLLETAMSON,

Sirc-—To view of the corvespondence which hus recentiy
appeared inoyour columns as well as these of the London and
provinaial Tav Press, may L appeal to amateurs, cspeciaily in
the West or Ensland, to cease polluting the ether with grini-
phone records. Our licences me granted to us for experimentul
parposes, and by wo streteh of dmagination can the appaliing
noise Lo which T refer. be called “experimenting.” Tt is, of
course, impossible to nention particulie stations, but there are
a good nany within 50 miles of Salishury, aud others forther
away can Le heard.  Comments are constimtly being made upon
it and, undertunately, we all get elassed alike. Tt s aliensting
b public sympathy, and not doing any cond otherwise,  Sonse
of the pinno noise (I cannot eall it musie) is bad enaugh, bt
wortt ont records ave infinitely worze, Tt is a pity some of the
iransmittors cannot heir their own Gansmissions,

Salishury. W, 1IRON,

RLS.GB (7. & B, G210,

Siv.—T fear that Mr, Railton’s proposal further to tighten the
already severe vestrictions upon amatear transmission generally
wounld, 1f carried into effect, merely ineonvenience the serious
worker who respeets all regulations, while not in the least
abating the nuisance eansed hy drvesponsible and unqualified
persons who alveady flout every vecelation in existenco.

Would not the problem be better dealt with by instituting a
more searching and consistent. enguiry into the (ualifications
angd aims of the applicant for a transmitting Heence hetfore
the granting of anthority to trin=mit in the first place?

AL present there seers to he no definite examination in foree,
and the obtaining of such wnthority appears (o he merely «
matler of time and o safficient mopber of repetitions of one's
original application, and the result of this system Basx proved
to be the blocking and hindering of applications by many
serious workers (i coveral cases distinguished scientists have
suffered fn this way) without ensuring iy way thot authority
to transmit shall not pass into ineapalle hands. 1 helieve that
the majority of serivus experimenters would weleone some con-
sistent system wherehy they would gain an opportunity definitely
and promptly to establish their claims to transmitting anthority,
and the abmse of the facilities by persons who create a nuisanee
to hoth listeners and experimenters alike be definitely prevented.
It would he interesting to heav the views of other cxperimenters
vn_the matter.

It appears to ne to be a mutter for great regret that the cor-
respondence in this matter shonld huve assumed a somewhat

Wilrelless
Waorrlal
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acrimonious character on both sides, for this can only lead to
such hasty expressions as those incladed in Mr. Williams® refer-
ence to Mr. Maurice Child, which are perhaps a little wnfor-
tunate in their application to a gentleman who is, I belicve,
acknowledged to be one of the foremost technical authorities in
the Radio Saciety of (fieat Britain and a pioneer in the science
of wireless telegraphy. L. H. CARDER.
Kingstown, 115,

Nie,—Tf the broadcast man would approach the offending
transmitter, T think he wonld fiud in ninety-nine cases out of it
hundred that he would meet with great courtesy and his trouble
would soon be put right.

A man who buys o ear and does not trouble to master the
mechanizm vsually finds himselt, sooner or later, 10 wmiles from
anywhere, stranded, and very likely the defect could be cleared
in two minntes, iof he oaly lnew how! My advice to every
B.C.L. ix : Learn a little abont yonr receiver ; you will then save
paper and ink and a great deal of hot air.

Margate. ARTHUR O, MILNE (2M1).

Siv.—In reply to Me. Burstow, the wavelengths of the
amateurs fivst referred to arve 389 and 390 metres. but there
are ahont ten others who work between 315 to 420 metves.,
Unseleetivity is not the trouble: it is the heterodyning, as My,
Iifides. who is 60 miles away, points ont.

Nurely Mr. Burstow would not eall a superheterodyne unselec-
tive hecause it could not separate two stations heterodyning cach
uther,

It is yather significant that most of the letters supporting
the mnatewr have come from London, where they have no ides
ol the eondilions round Manchester,

Of course, it is only fair to say that there are several who
do some useful work, but I have never heard them on the
broadeast band transmitting vile gramophone recovds.

Withington, Manchester, (. N. WRICGHT,

Nire As my nmne is mentioned by Mre. 0 Burstow in the
correapondence columns this week, may L say a few final words
in reply.

My second Jetter, published in the issue dated April 14th,
makes clear the exact meaning of iy ecavlier statement that
many amateur transmitters in Sonth Laneashire and Cheshire
work on o wavelengths between 300 and 500 metres.  If my
reeeiving set were o incredibly vwuselective that low-power trans
mitters fram 40 to 70 miles distant. working hetween 150 and
200 metres, interfered with veeeption of hroadeasting on 300
to 500 metres, I would make a bontive of it promptly.

Judging from the addresses of the various letters published,
tho differences of opinion on this question are due (o the fact
that in the south-castern part of England practically all the
tranzmitting amateurs work on wavelengths below 200 ietres,
and some of those who vesido in that distriet refuse to helieve
that a very different state of affaivs can cxist in other parts.

1 do not try 1o discredit the statements of those who have
writtent from the neighbourhood of London when they say that
hardly any experimental transmissions ean be heard above 200
metres, huat aecept them as true so far as that part of the
conntiy s concerned, and U fail to see why there should be
a refsal to accept the statements of My. Railtou, My, Avthur Iv,
Williams, mveelt, and others, when speaking of what wo know,
not what we surmise,  One might imagine, from some of the
letters published, that the writers have an idea that residents
in the North of England know hardly anything about wircless
reception, and nothing at all about selectivity. Tt would he
just abont as sensible to suggest, in return, that the reason why
those in the south hardly ever hear uny experimental {rans-
missions belween 300 and 500 metres is because their receiving
sotsare so feeble that they cannot hear & low-power transinission
if it s morve than a mile or two distant, and that this has
deluded them into helieving that there cannot he any.

May 1 say, in conclusion, that T have the greatest admiration
for the genuine experimental transmitter. and would be the
last person to suguest that his valuable work should he further
hampered by vestrictions, hut it js because [ helieve that the
200 to 500 metre gramophone fiends are likely to harm the
senuine experimenter that T have “ ehipped in ™" on this con-
ttoversy. H. S, FILDES.

Llandudne Junetion, S$.0., North Wales.
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The following abstracts are prepa-ed, with the permission of the Controller of H .M. Stationery Office, from
Specifications obtainable at the Patent Offica, 25, Southamplon Buildings, London, W.C.2, price 1/- each.

Improvements in Receivers Employing
the Heterodyne Principle.
(No. 234,816.)
Conrention date (United States): May

27th, 1924,

The Marconi’s Wireless Telgraph Co.,
Ltd., describe in the abkove British
patent specification a receiver employing
the heterodyne principle, in which the
fundamental frequency of the incoming
wave (which may, if desired, be ampli-
fied) is heterodyned with local oscilla-
tions, the same oscillatory circuit serving
both for controlling the frequency of the

local oscillations and for coupiing the in- .

coming oscillations to the grid of the
valve generating the local oscillations. The
drawing shows a schematic diagram of
a radio receiving system of the autodyne
type, in which so-called full frequency
is employed for producing the desived
beat oscillations.

The loop antenna 1 is tuned to the
incoming signal oscillations by means of
the variable tuning condenser 2. Assume
these oscillations to be at a frequency of,
say, 600 kilocycles.  These oscillations
appear in the plate circuit of the radio
frequency amplifier tube 3 greatly
amplified, and are then impresscd on the
grid of the combined oscillating and de-
tecting tube 5. The variable condenser
6 is so adjusted as to cause the tube &
to gencrate oscillations at, say, a fre
quency of 560 kilocycles. which is very
close to the 600 kilocycle signal oscilla-
tions.

Ilowever. owing to the fact that the
grid and filament of tube 5 are connected
across inductance 4, the voltage across
these two clements will be the same as
the voltage across inductance 4.

Therefore, even if the plate filament
circuit of tube 3 is made resonant to the
incoming sigual, oscillations by means of

the condensar 6, the grid element of the
tube 5 will not be robbed of the voltage
swings of the signal oscillations in the
plate filament-circuit of tube 3 +with the
result that tho detection of the signal
oscillations is not interfered with by the
guned coupling between the tubes 3 and

Oscillating currents of a beat fre-
quency of 40 kilocycles will pass
through the secondary winding of trans-
former 7, the high-frequency current
oscillations in the plate filament circuit
of tube 5 being shunted away from the
primary winding of trausformer 7 by
condenser 3. The tube 9 amplifies the
beat frequency oscillation of 40 kilocyclés,
the amplified oscillations being impressed
on  the grid-filament cirenit of the
detector tibe 10.

The platz-filament circuit of the detec
tor tube 1 is then traversed by audio-
frequency currents which in turn are
sufficiently amplified by auwdio-frequency
amplifving tubes 12 and 13,

The soui.d reproductive device 11 being
connected in the plate filament circuit of
audio-frequency amplifying tuba 13 will
consequently be responsive to the audio-
frequency currents thevein,

0000

Multilayer Coils.
(No. 243,440.)

Applicatioa date : Lugust 27th, 1924,

The abeve patent awarded to J. W.
Combe describes an inductance coil con-
sisting of a plurality of helical layers, all
progressing 1n the same divection, in
which, at the end of each luyer. the wire
is twisted round a pin at the edge there-
of, traversed across the layer, and twisted
vound a second pin at the other edge,
the pins being subsequently removed.

A coil complete with plug and socket,

éjﬂ
{ e

but with part of the covering removed,
is shown at (a) in the diagram, together
with a coil (b) in the process of winding.

The coil former 1 is mounted on &
mandril 2 adapted to receive removable
pins 3.

(b)

Muliilayer coii construction. (No. 243,440.)

The wire is wound in concentric layers
4, cach of which is a helix having spaces
between consecutive turns.

‘Each layer is locked and completed at
each end by twisting the wire round the
pins 3. Between consecntive layers is a
traverse 5 of the wire passing from one
pin to the other, and the layers are
separated by strips 6 of paper.

The pins are then removed and the
coil taken off the mandril, bound with
tape 7 and mounted with a plug and
socket.
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Heterodyne receiver circuit. (No. 234,816.)
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“The Wireless World ™" questions relating fo their fechnical difficulties.
a slamped addressed envelope jor reply.

An Efficient Portable Receiver.

L vwish to constyuct an efficient portable v
ctiver coployiag three valves, My
n{/.'fn desive is adequate loud-spealevy
sagnals, using” a frame acrial] frow
hoth Daventry and the local statina,
both of arkick are near. At the sawe
trwe I should lile to be able to re
coive ather stations on the telephones,

I.oJ. L.

Undder the circumstances, we think that
hy far the best arrangement for you to
adopt is a regenerative detector and two
transformer-coupled low-frequency stages.
in accordance with the circuit given in
Fig. 1. In order that we may bring in
distant stations it is essential that a
systent of reaction be incorporated which

Readers are invited fo send in to the Injormation Department of

hring about very smooth reaction in con-
junction with a frame aerial, without
necessitating that any coil he coupled
magnetically to the frame acrial, or that
the tuning of the Irame bhe upset in any
way, This is the method known as tuned
plate regeneration which was ju almost
universal use 1 American  hroadeast
receivers prior to the advent of the
“superhet,” and achieved its popularity
awing to the smooth control it gave over

reaction, and alse because, uulike the
various  systems  of magnetic  control,

alteration of the reaction control calls for
no readjustment of the tuning control,
the reaction adjustment having little or
no effect on tuning.  This system  of
reaction is one which deserves to be more
popular than it is among amateurs in this

does  really give smooth  control and  country and is specially suitable for port
—
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Fig. 1.—Portable receiver with tuned anode control of reaction.
enable the recciver to glide almost imper-  able receivers, It will be found  that
ceptibly rather than to “ flop " in and out  when the plate of the detector valve is
of oscillation, as is characteristic of the tuned to the same wavelength as the

swinging coil method. From ull points
of view moving eoils are umdesivable in
a portable set. It is not an easy matter
to apply reaction to a frame aerial using
the more conventional method, but there
is fortunately one method which will

frame, oscillation will occur, and a very
smooth reaction control can he obtained
by rotating the variometer. By means
of the switching arrangements on the
variometer, and in conjunction with ine
loading coil on the frame aerial, it will

Every question should be accompanied by
No charge is made.

he itound that the recciver reaches well
above the Daveutry wavelength.  The
frame may well consist  of about one
dozen turns on a former two feet square,
and may, if desired, be arranged to fit in
the lid of a suit case. The Daventry
loading c¢oil may consist of 200 turns of
No. 26 D.RC, on a 3 inch diameter
former. or may be a No. 200 plug-in coil.

With regard to the variometer, this
should be of a large type.  The low-
frequency portion of the receiver is per-
fectly conventional, and needs no com-
ment. It might be thought that in a
portable receiver which s recessarily
designed to operate from a frame aerial
a stage of 1LF. might have been useful.
Unfortunately, owing to the low damp-
ing of the frame aerial, if 1L.F. were
inctuded it would become necessary to use
the neutrodyne system, otherwise the
receiver will oscillate uncontrollably.
This will, however, limit us in the matter
of wavelength, and it will thus not be
possible to reccive Daventry. In any
case ‘the employment of a stage of ILF.
is not, as many people seem to think, a
«ine qua nen in a portable receiver, and
provided that we have a really smooth
control over regeneration a very large
number of stations can be received with
the added advauntage of satisfied control
and  absolute  stability. It  should
not be forgotten that the reaction vario-
meter should in no case be placed in such
a position that it is coupled magnetically
with the frame, sivce the principle of re-
action used does not depend on magnetic
coupling. Tt depends on the fact that,
when the plate circuit is tuned to the
smne wavelength as the frame circuit,
cuergy is fed back through the inter-
electrode capacity of the valve, and so

causes o veaction effect, and when the

plate cireuit is completely in tune oscilla-
tion ocears.
0000

An Efficient Earth.

I wish to mstal o eficient buried carth
plate in my gardea.  Can you indi-
eote to me a suitable mcthod which
will be simple to instal and at the
stwme time incxpensive?  C0 R0 L.

There are, of course, many methods
adopted by amateurs, consisting in some
cases of burving a mass of old wire
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Readers’ Problems.—

netting, an old biscuit lin, or a large
metal plate, the earth wire being in each
case soldered to the buried material.
Probably, lhowever, one of the best and
cheapest methods of obtaining a really
efficient buried earth system is to obtain
a bucket and perforate it with a number
of holes, fill it with coke, and bury it,
having first soldered the earth lead in
several places to the bucket. It shuuld
not be forgotten that the bucket should
be thoroughly cleaned at those points
where it is soldered to the earth wire.
This applies particularly to aged and dis-
carded household implements; probably.
Lowever, the purchase of a new bucket
will be found well worth the expendi-
ture, since they can be obtained very
cheaply—far cheaper, in fact, than most
of the earthing devices upon the market.
'The presence of the coke is for the pur-
pose of atlracting and holding moisture,
but at the same time it is desirable, in
very dry weather, occasionally to pour
water over the spot where the earth is
buried.

0000

Safety in & Thunderstorm.

In view of the approach of the scason of
lightning and tempest, 1 desire to
cquip my wireless installation with
the type of earthing switch calculated
to give the greatest factor of safety
to my house, and should valuc your
suggestions on thiz matter. [ am told
that the first essential is to have a
switch outside the Touse,

w. W, J.

On the contrary, it will be found that
a switch of any type is not likely to be of
very great use in any wrrangement de-
signed for earthing the aerial in a mamer
most likely to give real safety in a light-
ning storm. In Dbrief, there ave two
things which it is required to do in order
to obtain an adequate fuctor of safety in
the event of the aerial being struck by
lightning. In the first place we require
to provide a straight path of good con-
ductivity to the earth, this path to be as
divect as possible.  This path, together
with its earth plate, should always be
autside the house. In the second place,
we wish to remove any semblance of a
conductor between the aerial and the
receiver, or in other words, to completrly
disconnect the receiver from the house.
We should, when designing lightning
safety systems, always bear in mind the
fact that lightning will always take a
direct path to earth, even leaping across
a considerable gap in the conductor in pre-
ference to turning corners. and taking its
passage to earth by a devious route, even
if it be of the best possible conducting
material. It is of little use, thevefore, to
provide any switches or spark gaps on the
actual set itself, or merely to remove the
aerial and earth wires from the receiver
and connect them together. Similarly, it
is of very little use to use an earthing
switch indoors, where it would be neces-
sary for the lightning to take a right-
angled bend to get into the house to the
switch, and another right-angled turn to
get out again to the earth. 1n such cases
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BOOKS FOR -
WIRELESS BEGINNERS

Issued in conjurction with ** The Wireless World.”

“ YOUR FIRST STEPS IN WIRELESS,"
by HuGu S. Pocock. Pricegd. net. By Post, 11d.
“WIRELESS TELEPHONY,” by
R.D. Baxgay, Price 2/6 net. By Post, 2,9.

« THE WIRELESS TELEPHONE,” by
P. R.Coursey B.Sc. Price 2;0 net. By Post, 2/g.
« CAPT. ECKERSLEY EXPLAINS,” by
Capr. P. P. ECKERSLEY. Price 2/-net. By
Post, 2/z2.

«“ UNCLE JACK FROST'S WIRELESS
YARNS ON GOOD RECEPTION AND
HOW TO GETIT,” by Capr. C. C. J. Fros1.
Price 2/~ net. By Post, 2/2.

Oblainable by post (remittance with order) from
ILIFFE & SONS LIMITED,
Dorset Houge, Tudor St.,London, E.C.4,

or of Booksellers and D

ksiall

the lightning will merely flash over outside
the louse, and a switch in such a posi-
tion is merel® an ornament (7). A switch
outside the house is, on the contrary,
doing useful service; but is really entirely
unnecessary, since an automatic switch.
i.e., a spark gap, will deal with the
lightning equally as well, whilst not
suffeving from the defect of xequiring that
the window be opened and the switch be
put at safety every mnight on closing
down. It must not be thought that the
actual spark gap will offer any appre-
ciable barrier 1o the passage of lightning

and is fully as ‘*safe” as a closed
switch,
Tt is very necessary, however, that

arvangentents be made at the point where
the lead-in 1ube enters the carth for dis-
connecting the receiver entively from the
aerial. Many readers nse a knife switch
for this purpose. This is, of course,

AERIAL
LEAD IN

RECEIVER
R ¢

PLUG AND
SOCKET

OUTER WALL OF HOUSE

| o e

/7

Y 77

TR0 %
GROUND

Fig. 2.—~Correct connections for lightning
safety gap.

quits uscless. since when the knife switch
is open it merely makes a gap of one inch
or so in the Jead to the receiver, which
the lightning will have no difficulty in
leaping. Other readers, equally optim-
istic, provide a small fuse in this posi-
tion, which it is intended that the light-

MAY 5th, 1926.

ning shall blow. There is no doubt. of
course, about the fuse blowing, but here
again a gap of only about one inch will
be made, which will not offer much
barrier to the high voltage associated
with lightning. Tt is necessary, there-
fore. Lo break this circuit completely,
providing a gap of several feet, rather
than an inch or so, and this is very con-
veniently done by making use of a plug
and socket in accordance with the dia-
gram in Fig.'2, a flexible wire connecting
the plug to the aerial terminal of the
receiver. This plug and socket need not
be mounted on the ehd of the lead-in
tube as shown, but can very conveniently
consist of an ordinary electric light wall
plug and socket, or any other similar
device, mounted close up against the
lead-in tube. With regard to the spark

gap. it is essential thaf this be torally
cnclosed, otherwise the action of the

atmosphere will quickly rvender it coi-
roded and dirty, and although this will
not reduce its efficiency as a lightning
conductor it will, by providing a leakage
path, considerably reduce signal strength.
Fortunately, special enclosed spark gaps,
designed for mounting outdoors, can b
ubtained fromt scveral reputable firms,
such, for instance, as the G.E.C.

It will be noted that a scparate earth
is used for the receiver. This is highly
desirable if maximum safety is to be
attained. The carth terminal of the
receiver should not be connected to the
earth side of the spark gap, as obviously
this will mean that after crossing the
spark gap the lightning will have two
alternative paths, one direct to earth and
one along to the receiver via this wire,
and though in all probability it will take
the former path it is as well to be on the
safe side, and earth the receiver either
to the water tap or to a separate buried
carth, as indicated by the dotted lines in
the diagram. The wire connecting be-
{weeu lead-in tube and spark gap, and
spark gap and earih, should be as stout
and direct as possible. It may be said
that the arangement indicated in the
diagram is one of the methods giving the
greatest factor of safety in a storm, far
Better, in fact, than the usual arrange-
ment of switches and fuses adopted by
many readers. Furthermore, cven if it
should have been inadvertently forgotten
to remove the plug or if the receiver were
actually in use when a sudden and unex-
pected lightning flash struck the aerial,
the chances of the lightning travelling
along to the receiver in preference to
taking the direct path to earth are really
very remote.

o000

Function of the Extra Grid in a Four-
Electrode Valve.

What is the main function of the extra
grid in a four-electrode valve?

L. F.

The extra grid in a four-electrode valve
is placed hetween the filament and the
normal grid, and is usually conrected
dirvect to the H.T. 4 tevminal, its purpose
being to reduce the space charge, and so
permit of the valve being operated with a
comparatively low anode voltage.
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*ADJUSTABLF_
CONE BEARINGS

LOW LOSS
SQUARE LAW
SLOW MOTION
HE “ Cosmos " Condenser is

a slow motion condenser with
absolutely no
when new or after use.
desirable feature is accomplished
by the use of a spring belt held
n tension, which permits coarse
tuning with the large knob, and a
10~ slow motion with the sinall

backlash

either

This

Cone bearings allow for adjustment
and the slow motion bracket can
be mounted for remote control as
shown in the lower sllustration.

The condenser. for fine tuning.

METRO-VICK SUPPLIES LTD.,

(Proprictors

Metropolitan-Vickers Elec. Co. Lud.}
Metro-Y:ick  House,

145  Charing  Croe:
Road, London, W.C.2.

Prices:

Slow Motion ‘00025 mid. 14/9

s - ‘0003 15/6
Ordinary,, 00025 12/-
w003 13j-

y

N
W

<dycrtisements for

Ist AND 28D STAGE

THE AUDIO
TRANSFORMER

Are you building? Do you want more power
without choking the purity of those smooth,

level tones? ‘The Brandes 1st stage Tratis-
former has a high voltage amplification ratio
of t-5. This, together with a straight line
amplification curve, means that the amplifi
cation 1s constant over a wide band of
frequencies, thus eliminating resonance. The
-3 Transformer amplifics over speech,
pianoforte and harmonic ranges cqually
well. Mechanically protected and shielded
against interaction  Terminals and outside
soldering tags.

Latie 1-5 (hlack fieshy

Tabie-Talker Iandola
30/ yo -

Matched

Drandes Limited, 296, Regent St., London,

from any good Dealer.

N A AN AT 22N

44/563

SERVICR AOVEQTISIG

“The Wireless World ' are ouly accepted from firms e believe to be thoroughly reliuble.

Ratio 1-3 (broton finish)
Tone
Headphones, 20 -

Brandes

1
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ASTOUNDING REDUCTIONS IN

TUNING COILS AND FIXED COND:NSERS

The House of ‘ Atlas” beg to announce that owing to the enormois
sales of Coils and Condensers and consequent reduction in Production
costs, they are now able to ofter these articles at the following prices:

ATLAS

COILS

Patent No.
215,053

Retail Nos. Pr}t{.:tél::l FIXED CONDENSERS

Nos. Priccea. 500 .. 7/8  Capacity Retail Price
25-50 .. 2/6 600 .. 9/ .ocor-oonsMfd. .. 1/@each
65 .. .. 8- 50 .. 10/6 .001- 002 ., .. 19,
75-150 .. 3/86 1000 .. 12/6 0025-.00} . o R,
175-300 .. 4/8 1250 .. 14/=  .005- .007 ,, .. 28
40.. .. B/ 1500 .. 15/8 01 . .. 36

We are maintaining our Quality in _every way, thus enabling us to
stiil adopt our now World-wide Slogan

“We make them good—good judges
make them famous.”

Sole Manufacturays ;

H. CLARKE & CO. (MCR.) LTD.
Atlas Works, Old Trafford, Manchester.

Wiréless COUPON
-z World for
“HIDDEN ADVT.” COMPETITION

This coupon is available untii Monday 10a.m., May 10, 1926

No. Name of Advertiser.

[
Page

I enter the above solution subject to the published
rules.

Namne
t'leqse write cleariy

Address

COMPONENTS

SUPER AUDI0O CHOKE

BEARD & FITCH LTD.

34, AYLESBURY STREET
LONDON, E.C.1

v
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WIRELESS VALVE

RECEIVERS & CIRCUITS
IN PRINCIPLE AND PRACTICE
By R. D. BANGAY & N. 4SHBRIDGE, B.Sc.

THIS DBOOK will
add to the pleasure
of the amateur wire-
less experimenter by
extending  his  theo-
reticat knowledge of  anv circuit which he
the whys and where- may evolve. and he
fores of valve receivers. thus becomes inde-

ey POOCNE of published

diagrams and specifi-
cations. The volume
’ \\/ 1 RELESS 1s well illustrated.
VAIVE RECEIVERS
AND CIRCUITS

INPRINCIPLE AND PRACTICE

B ISANGAY

4

4

4

4

4

4

4

4
The subject is treated 4
from a standpoint that 4
will enable the home 4
constructor to under- :
4

4

4

4

4

4

4

4

4

A

stand the working of

VY VYV VVVVVVVVVVVVVVVVVVYY
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[

N ASIHRIDGE, 8ac At

PRICE
q net
! *‘ By Post 2/10

Obtainable from al’

leading booksellers,

or direct from ths
publishers:

P v
l'hlun‘tﬂo.ﬂs LIMITED
: | o T At 2

ILIFFE & SONS LTD., Dorset House, Tudor St., London,E.C.4
AAAAAAAAAAAAALAAAAAAAAAAAAAAAAAA
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AS8- Mention of ““ The Wireless World,”” when writing 1o advertisers, <will ensure prompt attention.
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THE PELICAN UNIVERNIER |

gives to the set owner that nicety of control
which is needed to bring in those elusive stations.
| The vernier control s secured through a mechanisi which
canses the rotation speed of the kuob to e 1o less thaze twelve
times that ot the shait,
l The Polican Univernier fits all sets: You sitaply 1eplace vour
l comdenser dials with the Pelican,

Price 6 - Guuranteed throughout.
Obtainable from all Dealers.

{ WRITE FOR DFTAILS OF THE “PELICAN '* SELF-CONTAINED SETS.
PRICES FROM £10 to £40 INCLUSIVE OF ROYALTIES.

CAHILL & COMPANY. LTD., & Jsmss Street
s ——— e T !

Larrs Ad.

WILL SING

Flereis a Valve giving vou Finest Onadity and Volume
with Economy. {1 is of cquudly hizh grade as M
Detector, LLEF,, or Power Amplitier,

The little switch plices at your comaund caely of 3
Filatents separately, or any 2 in parallel for Powa
Awplification.  Fach Fikuneat gives the Valve o New
Life

ALL VALVES ioe Guaranteed.

FOUR JMPROVED TYI'ES

Oblumadle  at A 410 5 VOLTS, 0043 AMER, per Filan oo (19
il Lowion's D.EA, 26 VOLES, 18 AMPS, pet Filapent - 150+
Laraes'  Slares D.E.2, 1'Nto VOLTS, 085 AMPS. per Filannnt 13/-

D.E.08, & YOLTS, v:ui AMIS. Jor Filatuent, -+ 144

If unable te obtain from your dealer, write direct s
NELSON ELECTRIC COMPANY LIMIITED,

Merton Park, Lhondon, S.W.19,
Telegrams: Valvenetso, Whuble, London, Phose : Wimbledon 172

indoors.

With the use of Igranic-Pacent
Jacks and Plugs it is perfectly
simple to have vour loud speaker
and head-phones wherever you wish
in the garden. No need to move
the set about—thus securing maxi-
mum cnjoyment with a minimum
of trouble.

IGRANIC PACENT
/ JACKSET

No need to worry about loss of
signal strength through faulty con-
nections —good contact is certain
when Igranic-Pacent  Jacks and
Plugs are used.

)

~ Pacent Here we illustrate four of the range

n? 2 -write [or the Booklet U.167,which

describes them all and sce how

vasity they will, solve vour own
particular problem

I veputable dealers stock Tgranic-
Pacent facks and Plugs.

IGRANIC -DACENY
UNIVERSAL PLUG

\ Exclusive Manufacturing Licensees
\‘F“ of Pacent Radio Essentials,
¢ 149QUEENVICTORIAST.,LONDON
e P Works : BEDFORD.

— Branches:
ICRANIC=PACENY | .
OPEN CIRCUIT JACK 1 R

ddvertisements for ' The Wircless World ' are oaly accepted from firms wwe blicve to be thoreughly reliable
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REG®

REG®?

PLUG & SOCKETY N> bits of bent tin or
TERMINALS ARE THE bmss, ot screwed com-
FINEST TERMISALS yesition sleeves: to make

IN THE WORLD yeur connection, but s
FOR ALL WIRELESS retiable mechanical

CONNECTIORS. asticle which has been
copied by
BRITISH MADE. Tagny but
I your equalled
Dealer by none.
cannod
supnly send Insisl wpon
direet to the genuine
the Many~ article,
Sacturer D.
through ths 6
e EACH
W, J. Pcsi free.
CHARLESWORTH,
£8 & 89, Arton Street, Mde n Red, Black, Pule
BIRMINGHAM. Elnr, Green, Royal DBluc

— Established 1897 — Asnber, Yellow, Brown.

|
|
|

For any circuit,
any set,
arywhere.

Bracket for back-

of-panel mounting,
2d. cach extra,

VALVE HOLDER

Gives perfect insulation, brass sockets almost
entirely air-spaced, minimum capacity cffects,
One-hole fixing to base board, or above panel;
casily mounted below the panel.

Complete with soldering tags and fixing bolt.

ATHOL ENGINEERING CO,
Seymonr Road, Crumpsall, MANCHESTER. =

- BREMER-TULLY :
FOR BETTER TUNING

SHORT-WAVE OUTFITS. F

The B-T short-wave outhits answer
the requirements of those who wish
to cover the full short-wave field.
Interchangeable coils, covering 12} to
25. 25 to 50, 50 to 100, and 100 to 200
metres, using B-T "000125 (type L7)
Condensers. Price 41/6.

“ LIFETIME ™ CONDENSERS
(Square Law Type).

Designed and built to give the utmost satisfaction-
Adjustable bearings, no springs, single hole three-
point or combination mounting,
pure aluminium plates.

1.7-125M.M.F.-000125, price 22/6
L.11-250 M.M.F."00025. price 24/-
1.23-500 M.M.F. ‘0005, price 26/6
L.35-750 M.M.F. 00075, price 34/-

Sendfor the Bremer-Tully book-
let ‘‘ BetterTuning,’’ price 6d.,
post free,

Fully illustrated 48 pp. list of American
Apparatus free and post free on request.

C

Estd 1760

200-202, Regent Street, London, W.1,

l

Type
AF 3
25/-

A TRADER WRITES :
- “Since using this

Transformer the loud-speaker range of

our Scts HAS BEEN DOUBLED." |

FERRANTI LTD., ‘RNeaswine:

LANCASHIRE.

BROADCAST RECEIVER

Price £12 or £1 cash and
12 monthly payments of
£1 each.

Absolutely comylete, including Loud
Speaker, Phores, D.E. Valves,
Batteries, Lead., Aerial. etc., etc.

GENERAL RADIJ COMPANY, LTD.,

235, Regent Street, W.1,

L Mo
Send for FREE Booklet
describhing this new
powerful Loudspeaker Set.

HOME
CONSTRUCTORS

To introduce a New Model of

. . N
¢ Simplicon Condensers

with a 10 to 1 reduction, specially
adapted for Home Constructors and
portable sets, we arc offering these
until May 31st at the followiug prices:

0003 10/- Post Free.
*0005 10/6 Post Free.

No hacklash in gear or spindlc, guarantzed precision
finish. Direct from the Mannfacturers :
WILLIAMS & MOFFATT LTD.,
Qrange Road, Small Heath, Birmingham

TEN ~ONE

AGO

Mention of *“ The Wireless World,” when writing to advertisers, will ensure prompt atfention.
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 UNDER ALL CONDITIONS

=“Goltone"—~l

British Made

Components

MERIT CONFIDENCE A
ENSURE MAXIM
EFFICIENCY.

e Radio Catalogue free on'
i ' Goltone '* Products are stocked by the'
;Luding Radio stornt \_Y_(lto dirggtif unobtainable.

TEST
YOUR
BATTERIES!

‘" Goltone *’
Double Reading
RADIO METERS
British Made,

10 Volts and 100 Voits
Insulated body, Perfectly
reliable. Accurately
calibrated. Side Keading

Type. Drice 8/6.

Centre Zero Reading Type
as illustrated,

Patent App.  I'rice 1016
Strong lined cass 1/8

Full particulars
Maounting Metfyrs on

ND
um

[T

Voluae of sound
with  Purity ot

Tone arc the g
essentials which
have made the
“GOLTONE"”

RANSFORMER
the choice  of
Loading lixperi-
wenters.

Ratio 2 to 1

and 5 lo 1

rrice 17°6

‘“ Goltone ” Micrometer
Filament Rheostat.

!
|
|
|
|

| Smooth velvety action, Takes minimmn space,

of  Panel |

| Single hol: fitting.  Complet: with Kuob
| Dial,
2/6 12 ohms 2/9

aud

6 ohnis 30 ohius 3/6

‘* Goltone’’ FIXED CONDENSERS.

Made  feom
the finest
materials

and doubly
laboratory
tested before
despatch.

Supplied in all
staardard capa- |

.,
Prics fhom
1/3 euch,

Extract from “ Wireles: Weekly.” Nov. 25th, 1925.
LABORATORY TEATS,— Ratel vapacity  corvect.”

'Insulation  Resistines  infinite.” After exposure
for two days in datop graws capacity and inmlbetinn
unaltereld,*’ M Mechapnically and Electrieally < oan L

Goldsiona,
) Ltwcnsiz o |

Advertisements for ' The Wirelese Wopld

i

|
|
|

|
i

THE WIREILIEESS
\\§HBPI/ /4«,"/
E%& il 14552
=" SUPREME ==
VALUE W.RELESS OFFER.

A highly efficient 1-Valve Set, built up entirely
of components of undoubted quality and un-
challengeab e merit, otfered at

S N

;  Solid Oak Cabinet Polished Jacobean Finish.

i ‘Uthity’ Low Loss Condenser (Square Law),

i Two.way ‘Aermonic’ Coll-holder, Low Loss
Igranic  Rheostat and 2 igranic Coils.
‘Cosmos' Vaive {Metro.vic) §.P.18 0.E. 2 voit.
General Radio Meadphones | —
60 volt. H.T Battery.
Exide 2-volt A lat
Ebonlte Panel, Post Office Grade A.
Solid tbonlie valve-holder £6:0.0

With cmﬁﬁctr i
Aerial Qutfit, ‘

& Accessurie

Each instrument incorporates the Marconi
Patents in respect of which we pay a full

Royalty fee of
8!
14

126 on evers
Now

set that is
~roduced

TERMS : 8/-
tow & Dadance
i 13 non-
thiy pay-
nients of
8- iy
you are
cutirdty sadisned
Money refunded
i disappainted

CATALOGUE
of Valve & Cry
stal Sets, &
Posl Free, Keen
est Prices
J. G, Graves Ltd.
Sheffield.

H.T. Accumulators 3'7/6

3 Actual Amp.-hour

60 Volts.

Fhe iest LT, Accumulator in the world

Co-volt, 3-amp.-hour, oil submerge.l.
lifeting.

Will fust 2
Write for descriptive VFolder,
MONEY RETURNED IF NOT SATISFIED, Oblainable onlyfrom
ACCUMULATORS ELITE, 31, Waterhouse St., Halilat.

Trade Supplied,

Telephote: 1304,

4

<z
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27

7

Lo! Hear the gentle
lark

NS
accompanied
by the valve

“Accompanicd by the piano,” the
programme said, but *' accompanied
by the Valve and piano” would Lo
trucr of songs heard en many sets.
Every tima the door shuts, or a eart
passes, or  somcone treads  heawily,
CPing!” goes the valve and  the
bist notes of your iavourite inclody
are dreswned,

Lut this  unwanted
cal overy  easily be | stopped—by
Hoating  vour  valves in Denjamir
Clearer Tone Valve loldors,

The  evirasrdinary  suceiss  of  the
Lesiamin Clearer Tone  Vaive {loider
15 due to the fact thal it is pecfect
o crery  ddail. No loophole has
bevi deft where wihrations could
posilly  reach  the  plameni—a  fact
you can qudge for yoursclf from the
aceoanpanying brief  descriptions  of
1N wmistrietion.

accompauiment

There are  terminal
counexions  for the
experimenter . and
soldering tags for the
permanent set. The
enjamin Clearer
Tone Volve Holderis
casily cleancd-—little
or 1o dust can collect
in the sockets. The
springs themselves, as
shown in the lower ot
the two diagrams,
form the valve pin
sockets, Nosoldering
joints—all one solid
metal picce from tags
to valve leg. No
tloxible  wire  con-
nexions.  The spring
supports are not
aticcted by stiff bLus
bar wirine.,

29 cach

Pending,

BRITISN

BENJAMIN

\
3

\

2

7

w2

7.

7

CLEARER TONE VALVE HOLDP

(ANTI-MICROPNONIC)

Erom your Dealer or Direct from
THE BENJAMIN ELECTRIC Led.,
Brantwood Works, Tariff Road,
Tottenham, N.17,

The Benjamin Battery Switch gives
rerfect current control, 2I- each.

arc only accepted from firms we belicve to be theroughly reliable.

AGI
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these
columns is :

12 words or less. 1/- and 1d. for every
additional word, e.g., 18 words 16 ; 24 words, 2/-

Name and address must be counted,

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
instructions the entire *‘copy * is repeated from the
previous issus : 13 consecutive insertions, 5% ; 28 con-
secntive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘‘ The Wireless
World,” Dotset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; Guildhall Buildings,
N;vlg:tion Street, Birmingham ; 199, Deansgate, Man-
chester.

. Advertisements that arrive too Iate for a particular
izsue will automatically be inserted in the following issue
unless nied by instructions to the contrary.
advertisements in this section must be strictly prepaid.

Postal Orders and Chegues sent in payment for adver-
tisements should be made —% Co. payable to ILIFFE
& SONS Ltd., and crossed =~ ~—"— Treasury Notes,
being untraceable if lost in transit, shonid not be sent as
remittances.

All Jotters relating to advertisements should quote the
number which is printed at tbe end of each advertisement,
and the date o! the isque in which it appeared.

The proprietors are not respoosible for clerical or
errors. although every care ig taken to avoid mistakes.

. NUMBERED ADDRESSES.

For the convenjence of advertisers, letters may be
addressed to numbers at * The Wireless World ” Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement chbarge, which must include the
words Box coo, ¢fo * The Wireless World.,” Only the
number will appear in the advertisement. All replies
should be addressed No. o000, cfo ** The Wireless World,"”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. advertisements are warned against sending
remittance through the post except i registered envelopes ;
10 all such cases the use of the Deposit System ts recommended,
and the cnvelope should be clearly marked ** Deposil
Department.”

mag~ DEPOSIT SYSTEM.

Readers who hesitate to send monev to unknown persons
may deal in perfect safety by availing themsclves of our
Deposit Svstem. 1f the moncy be deposited with ** The
Wireless World,” both parties are advised of its receipt.

‘The time allowed for decision is three days, during which
timne, if the buyer decides not to retain the goods, they
nust be returned to the sender. If a sale is eliccted we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
ditferent arrangement between buyer and seller, each pavs
carriage one way. The seller takes the risk of loss or
danage in transit, for which we take no responsibitity. For
all transactions up to {10, a deposit fee of 1/- is charged ; on
transactions over {10 and under £50, the fee is 2/6; over
£50, 5{-~ All deposit matters are dealt with at Dorset
Hotise, Tudor Street, London, E.C.4, and cheques aod

money orders should be made payable to llitie & Sons

Limited.
THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.

A New Service to our Readers.

We have made an arrangement with the DPatentees
whereby readers who wish to dispose of a home-constructed
recciver not licensed under the patents made use of, can
do so by means of the Deposit System referred to above.

The person desiring to seli, in sending us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of royalty customarily paid by manufacturers, vis.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder.

1f the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amount will be paid by
" The Wircless World” to the owners of the patents
concerned and a certificate will Lbe handed on to the
purcbaser ol the set.

FOR SALE.

OO0D llorns for all speakers and gramo-
phone attachments.  There's one for
Amplion Junior, ditto goosc-neck bases, Lis-
senola, ete. _ There’s only one best: it's the
* Allwoadorn. ' —Manufacturer : 1. Maddison,
21, Ronald's Road, Highbury, N.5. List free.
(1914,

A62

For Sale.—Contd.

SCILLATING Zincite and Contact, 2s. 64. ;
simple, original circuit, 1Is.; excellent
results ; other parts stocked.—Ledskam'’s, 297,
King Street, Hammersmith. (1888)
6 VOLT Wet 1LT. Batteries, in wood
case, no recharging, practically ever-
lasting, Leclanché principle; 19s. 6., cash on
delivery, lists {rec.—Tennaat's Wireless, Hyl-
toa Road, Sunderland. (1983)
NPERIMENTER'S Annual Clearance.—
Only best British components for sale, ex-
| cellent condition. Send stamped addressed en-
velope for list.—Box WIRELESS WORLD
Office. (2023)
OMPLETJE Burndept Receivirg Station,
wavelength range 150 lo 0,000 metres, in-
chidirg Burndept Ultra 1V, receiver, Mark v,
tuning panel, 8 Burndept coils, 5.1 1o 300, 2
pairs Sterling headphones, 2 accumulators (ov.
Soamp.), LEthovox loud-speaker, aerial com-
plete with switch, 4 Marconi R. valves, | [PRSR!
and 1L.S.5 power valves, any reasonable price
accepted , what offers >—The Secrctary, Read-
ing Rooms, Rawcliffe, Yorks. (2025)
TMVE-VALVE (2 I1.F.) Unit Set, Peto-
Scott, given away at £4 13s.; 1-valve
Flewelling, £1 13s.; Wates' 2-valve ampli-
fier, £3. Numerous components. Stamp list.
—Clark, 47, Duisy Bank Road, Manchester.
(2038)
TV[.'\RC()L\'II‘IIO.\‘E V.2 long-range model,
iYL perfect order, enclosed ILT. battery, 2
acw D.E.R. volves, all plugs ond leads, 4
range blocks, 300 to 500, 1,300 t¢ 2,100 P
—Morgan, The Lodge, New Oscctt, Birming-
ham. (2063)
V:\‘I.VES '—Special offer of limited quan-
tity only, 3v. .06 amp, gs. cach; 3v. .25
amp. power. 12s. cach. Bust male. Fully
guaranteed.—F. Leng, 153, Ouslow Gardens,
Wallington. (2062)
[Ic\:\lb‘ Look !—Solenide  transmitting  in-
ductances, any size, gd. per turn; low-
loss receiving coils, tune 10 to 1350 metres,
air spaced, 7s. Gd. set; Vibroplex keys, 30s.;
{ransmitters and receivers built to order.  Any
American apparatus  supplied.—F.  Walker,
Radio Lngineer, Crowmarsh, Wallingford.
. (2001)
NE set of Magnadyn Super ITet Trans-
formers and interchangeabie  Oscillator,
475 108.; 4 lgranic coils, 300, 400, 500, 40O,
L1 gs.—Box 7830, WiRELEsSs \WoORLD Office.
(2060)
IRELESS.—Marconiphone V.3  3-valve
receiver in mahogany cabinet, 300-3,000
wavclength, with valves, cost £30, sell A8,
new condition.—Fitch, London Road, Marks
Tey. (2039)
EXPERIMIZ.\"I'ER has for sale or exchange
0 surplus apparatus.  Wilsan 11T, geoera-
]wr, Marconi hand generator, Brown micro-
| phone amplifier, sos. Amplion, Brown H.2
| 'phones,  variometers, condensers,  cte.—
2B.J.0., Bright Strect, Haworth, Keighley.
(20358)
TYSSENTIAL  Kit.—Silver  Six, including
Daventry coils, new, cost £.6, accept L4
also 3 .0003 G.E.C. slow-motion condensers,
355.—113, llarlaxton Drive, Nottingham.
(2050)
ROIN Transformers, 3.1 and 3.1, guaran-
tead genuine, 4s. each, post 4d.=~Contin-
[ ental Supplies. 407, Old Ford Road, London,
IE. (2065)

1131y

For Sale.—Contd.
URNDEPT Ethephone V.4 valve set, com-
plete with all accessories, including Lucas
100 aump. hour accumulator (new) and lthovox
loud-speaker, condition perfect (sct can be
tested), rcasonable offer.—Apply: E. R. T,
7, Lynmouth Road, Reading. (2031)
BRO\VN’S ‘Loud-speaker Crystavox, hardly
used, perfect condition ; £5 10s. or nearest
offer.—P. G. C., Moor llouse, East }Hanning-
ficld, Essex. (2030)
OWERFUL 2-stage Radio Frequency Am-
plifier and Detector (described in March
issucs), first-class low-loss components; 8
guincas.—Blood, 5, Brynland Avenue, Bristol.
(2049)
“ MROPADYNE ** Super Het Kit (4 Tropa-
formers, 1 oscillator coupler), new and
unused, cost 48 3s., accept £35 15%.; " Geco-
phone *’ 2-valve amplificr, less valves, £2 10s.
** Mcllovos ' loud-spealeer, perfect, 355.—
T. B. W., 4, Berkeley Place, Camden Road,

Bath, (2048)
T AMBRELL, 4 valves, experimental set,
complete, sacrifice, £15; Super let

parts and other gear.—12, Bideford AMansions,
Roseberry Avenue, E.C.1. (2040)
R.I. L.F. Transformers, 12s. 6d. each;
R.I. Anode reactance, 200-20,000, 105, 6d. ;
Igranic coils, 1,300, 730, 600, 400, 2 300, §s. 6d.
cach; Ducon, §5.—0%, Lucien Road, London,
S.AV.ay. (2045)
WO Mullard o/s0 Transmitting Valves

New and in perfect condition.  £73 17s. od,
cach.—~BM/ADHS, London, W.C.1.  (200b;
ORTABLES, Uliradynes, etc.  Sels or
parts.  Cash or terms.—Bracey, Factory
Square, Streatham. (2067)

AVEMETER, station tester type, by Paul,
100-3,000 metres, 3-range, switch and
crystal; also 2 LT, ammeters by Johnson &
Phillips, Sin. dials, all-cbonite cas o-.5 and
0-3 amps.; 2 R.I. transformers: 2 Sticling
S.L.. .0003 Vernicr condensers; Lricsson tele-
phone transformers.—Offers 1o Paddock.
Longton, Lancashire. (2008}
ACOBEAN Oak Wireless Cabinets, direct
from makers, 53s. DPacked free. Car-
ringe paid.  Send for illustration, etc.—\Wm.
Nurse, Union Street Cabinet Works, King's
fyan, (2000)
OUR-VALVE Set with valves (D.E) for
sale (H.F., detector, 2 L..F.); £17.—Han:

ley, 18, Cecily 1L, Cirencester, (2070,
DXPERIMENTER'S  Surplus.—Lissen  re
denerative reactance, A2; ‘Lissen react
ance, 11-way, 108.; Brown’s Microphone Am
plifier, 2,000 ohms, input and output, £3 10s.
Polar Precision condenser, .0003, 8s.; 2 Lisser
Vernjer condensers, cach; 4 Burudep
broadcast coils, 5s.—Argent, 30, Gilpin Street
Peterborough. (2071
MATEUR having large collection of valve
and componcents wishes to exchange or se’
half-price.  List on application.—Kennedy, 2§
Scarsidale Villas, Kensington, W.38. (2072

MISCELLANEOUS.

WIRELESS Doctor.—If your set is giy
ing trouble or you want advice a con
petent expert will call (anywhere in Greate
London) and put you right. No result, n
charge.—Alexander  Black,  2a, Woodvil
Grove, N.16. Clissold 3687. (200:

75,

Mention of © The Wireless World." when writing to advertisers, will ensure prompt attention.
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Miscellaneous.—Contd.

OOK I —Why use ILT. Batteries if you
have clectric light in your homes? Make
ynur own 11T, unit from cither A.C. or D.C.
- =Write for full particulars and diagram, en-
closing 1s. : Camberwell Electric Coil Winding
Co., 35. Ednwund Street, S.I.s. (2043)

PATENT AGENTS.
PATE.\'TS and Trade Marks Obtained.—-
H. T. P. Gee, Patent Agent, Member
R.S.G.B., A M.1.R.E,, 51-52, Chancery Lane,
London, W.C.2. ’Phone: Holborn 1523.
{o001)
ING'S PATENT AGENCY, 1LTD, (8, T,
King, Registred Datent Agent, (B,
U.S, and Canl), Froe *C Adviee Handbook
and Consultations. 0 years' references,
1461, Queen Victorin Street, London, E.Cly,

(0002)

“7 BRYSON, B.Se, Charterod  Panent
o Agent, 20, Southampton Buildings,
W.C.2. 'Phone; l.lollmrn 672, (2052)

|
REPAIRS. i
RANSFORMERS rewound 1o guaranteed
efliciency for 12 months, 4s., or exchanged

for another, any ratio, 3s.; iron core wire
wound chokes for LI, amplifiers, 0s.—115,
Liuks Road, Tooting. (oo11)

TUITION.
N

ORSE Learnt Easily in One Hour, anyone, |
I"l‘)lll':llllS.

any age, anywhere, with ** Simplete ™
Cannot fail.  Post free 25, 6.
Simplete Co., 44, Bedford Row, W.(.).
(2028)

senne veesumsssssraEsRsaRSSENg

WANTED.
NTED.—Special Five or Anglo-American
Six Net.—A. Davey, Moorland Ro:ud, St.

W.\

Austell, Cornwall, (1996)
W:\NTHD. Super Het Kit and ooog Slow-
motion  Cnndenser.—RBox 7825, Wike-

1ess WorLn Office, (2054)
K()!\'li Loud-spraker. —Particulars and
Jowest price to Dr. Roth, ** Crouched
Friaes,”” Colchester, (2033)
GENTS. - Laker * Steel Masts; liberal

;
~ L commission; exclasive territory. —Laker,
lingincers, Beckenham, Kent. (2024)
G()()l) ideas and patemis required by re-

sponsible  London  Wireless  Accessory |
Manufacturer who will purchase outright or

manufactare under licence.  Now preparing
for coming  season.-—Box 7736, \WIRELESS

WorLn Oftice. (2018)

AGENCIES. |
l UTCH firm, specialising in wircless appari-
A7 tus qod accessories, desires Lo represent in
Holland firsi-class maukers.—Reply for further
details to Box R.23350, ¢fo Dawson’s, 118,
Cannon Street, London, E.C.4. (205';’)]

SITUATIONS WANTED.

IRELESS Engincer, & yvears’ experience,
England and America, first class, first
grade MG, specialist on super heterody nes,
desires position as manager or on technical
staff 5 usual  references  given. - Box - #8028,
Wirerkss Wonrin Oftice. (2033)
ADIO Enginecer, NMULRE, 13 vears’ ex-
perience, spark arc valve, PG, certifi-
cate, desires  post responsibility  home  or
abroad s knowledge 5 languages: disengnged
September, —Box 5802, Wirktess  \Woren
Office. (z047)

I

Whea

BOOKS.
ARMSWORTIH'S Wircless Encyclopivedia
in 3 bound volumes.  Splendid condition.

offers?- “Box 5787, Wikeress Wourn
Office. (2044 |
4‘|R.\"|‘ three volumes ““ NModern Wierless, ™ |

Write Pullman, 11,
(20(-9)

unhoumd, what offers,
o Park, Lewishom,

|

TIIQ/IE
WEATHER

WIRELESS

are solidly built of best quality
wood, finely polished and well
finished. Attention is paid to
every detail and we guarantee
complete satisfaction to every
purchaser,

CAN YOU WISH FOR MORE?

Fanet Y B <
wire, | et O | T Mk, 1 Ok
| T 18- |7 166 | 13- | 18-
18. 5 . 24. | 218 | 1808 | 13-
vl Lo Vsl loess | ea. | el

Incluiling Baseboard,
I fitted with Frame Panclled Doors, Mahogany
10:-, Oak 7/8 per pair extra.

Al “Wircless World " Cabinets  supplied at
shourtest notie,  Special sizes and designs at
reasnnable prices
Cash with order
Factors and Retailers please send for lists,

EUNICE WIRELESS CABINET WORKS,

8,16 McCrath Place, Hox on St., London, N.1.
'Phone : Clerkenwell 5324.

HE first half of the book sects out

BY WIRELESS
to explain how time signals arc

By W. G. W. Mitchell,
B.Sc., I'R.AS,, F.R.Met.S.

I sent and how they may be
received with the utmost accuracy.
Accuracy is, in fact, the key-note of
the time-signal section. The latter
part, which is devoted to the weather,
will cnable the amateur to distinguish
the different weather telegrams, and
for this he must acquire a knowledge
of tlow Morse. (Our book, Perry Morse System,
74. post free, is idecal for this purpose.) Simple
diagrams and illustrations show clearly how the
apparatus works and how you can fit up similac
mechanism for home use,  Crown 8vo. 125 pages.
00 diagrams and illustiativas,

Price 3/6 net. By post, 3/9-

Oltainable from the Publishers of ** The Wirsless World'
ILIFFE & SONS LTD.,
Dorset House, Tudor S$treet, London, E.C.|

w.w.16

SITUATION VACANT.

CIVIL Service  Commission.—Forthcoming

Examination. Male Assistant .\'upcrim(-n-l
dent of Frafic (Class TL) in the London Tele.|
phone  Service and  Male  Assistant Trafiic|
Superintendent in the Provinees, General Post!
Oflice (18-23); regulations and particulars are
obtainable from The Scerctary, Civil Serviee!
Commission, Burlington Gardens,  london, |
W.1, together with the form on which :lpp]i-{
ation must be nade.

RECTIFIER ror
CHARGING H.T.
ACCUMULATORS
- From  Alternating
Current Mains,

N 0 CHEMICALS

TROUBLE |
MESS
State Freguency and Voliaze
whin orderin,
Wil charge any Bgllary at

(T
il

trom 20 np lo;?gg‘rn}unliir!pm.
U geelce 5/= Lamp EXIRA.

Order direct from: {

The lutest date for the|
receipt of application forms is June . (1938)

Advertisements for ** The Wireless Woild ” are only accepted from firms swe believe to be thoroughly reliable.

L
GRAFTON ELECTRIC CO., 54, Gratton 8t, W.{ l

s O% |
iscountforYéu',
: ]DURING the past 20 years

we bhave supplied the
wholesale trade only.

We are now supplying
direct to the public at
prices previously charged
to the trade. This means
a saving to you of 30",
which in the ordinary way
you would pay to your
tailor.,

SUITS
OVERCOATS
ond SPORTS

WEAR

Filted Ly experienced tailors and
unconditionally guaranteed as to matezial,
cut aed finish. Ycu are invited t5 call and
examige onr materials and werkmanshiy.

(?1’; 1 Grade TailorsAssorn

© LOVE LANE WOOD SY,CHEAPSIDE.LONDON,E.C2
_ Telephone. - City 8612

A63



16  ADVEPTISEMENTS.

THE WIRELESS WORILD

MAY 5TH, 1930
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PAG
Aczumulators Elite a0 e e Lt
Athol Enginecring Co, 1)
Audion Radie (o, 1t
Beard & Fiteh, Ltd, . .l
Belling & Lee, Ltd. . L.
Ben]':mm Elce. Co., Ltd. . 13
Brandes, Ltd. . oo
British L. Eriesson Mfe. Co. Ltd. 16
Cahill & Co., Ltd. - 11
Caxton Wood Turnery Co.
Charlesworth, W, J. . 12
Christic, James & Sons, Ltd . 16
City Trade Tailors’ Assoeiation 15
Clarke, H,, & Co. (\l'\ucl\osfm\ Md. 10
Cleartron Radxo, Ltd l
Dixon, Leslie, & Co 16
Dubilier Condenser Cn (]J.. 5. 1.!d, " Cover iv.
Ennice Wireless Cahinet Works . .13

PAGE
Ferranti. 1.td, . . . 13
Formo (‘ompany 4

Fuller’s United Electrie W ork;, Ltd Cover ii.

General Radio Co., Ltd, 12
Grafron Eleetrio Co. as 13
Graham, Alfred, & Co. Cover ii.
Graves, J. G., Ltd. 13
Hamley Bros., Ltd, 12
Hough, J. E. Ltd, .

lgraniz KEleetrio Co., Ltd 1t
Jones, Sydney & Co. (London\ Ltd

Lisenin Wireless Co. o 16
T.ondon Elee. Wire Co. & Smiths, Ltd. L7
TLustiolux, Ltd. . .. 16
Mareoniphone Co,, Ltd., The o1
MeMichael, T, Ltd .. .
Metro-Yiek Supplics, Ltd. .9

PAGE
Midland Rndlotclcphone M'mfs, L.td. 3
“Modcrn  Sclence ™ 6
Momhuuso « Co. 16
Morser, H., & Co, (erelcss), Ltd. 4
Nelson Eleetrio Co., Ltd, 11
Oliver Pell Control, Ltd.
Paragen  Rubber Co Litd.
Dickets Bros, . 16
Tugh's Wireless 16
Radiare Eleztrical (o Ltd
Radio Devioes, Ltd. .. 3
Radions, Ltd. . 16
sifam Electrical Inst. Co. e 4
Telephono Manf, Co., Ltd. 5
Ward & Goldstone, Ltd. .. 13
Watmel Wirecless Co., Ltd., The
Wilkine & Wright, Ltd. 7
Williams & Moftatt, Ltd, @ 12

reproduction
~yolume
—clarity

You get all these
in Ericason Suner
Tone Loui-

speakers.

Made by a firm
with & genera-
tion’s experiznce
in telephone re-
search. No distor-
tion. Norattle—
just crystal-clear
veproduction,

Put one to follow
your pet power
valve and you'll
he amazed.

18* bigh on wood
hase. Very mel-
low and pure.
2400 obma, 63/-.
Junior Buper
‘Tone for emall
rooms, 82/6.

Write for lists
The BRITISH

L.M, ERICSSON
Co., Ltd.,

SUPER TONE
LOUDSPEAKERS

e

Economy Valves for Portable Sets.
2v. ‘068 H.F,, LF., and 234 P.V.
LOUD SPEAKER RESULTS for °46 amps,
The Better British Valve.
Obtainable from Lewis's Ltd., 1iverpaol & Mancheater .t
LUSTROLUX LTD.. Weet Bollincton, Nr, Maccle-field. ]

BALL JOINTED COILHOLDER,

Reaetion coil can be moved in

ANY dircction owing to
unique ball joint. Smnooth,
even, efficient. Finished

highly-polished ebonite block
& handle, and heavily nickel-
led parts, Panel or metul
board mounting. Post Free 4,6

Moorhouse & Co., 101 Bradford Road, SHIPLEY, Yorks.

ANTI-CAPACITY
AIR-SPACE

VALVE HOLDER

Capaclty and Voltage
Teakzge Losses cut
down to the absolut
minitaium. Will itnprove
any circuit.

Model “D."
Bage- Board Mounting 2/8 cach.
Model** E,” Back of Panel, 2/6 eacn.

Manufacturers and Distridutors for London and South England :

JAMES CHRISTIE & SONS Ltd., 246, West Bt.,
Loundon Agents: A. P. Bulgin & Co., 10 Cursitur Sureet,
enu-—-nclnainder Britieh Istes
)h‘sqrs \’ R. Pleasance, 56, Fargate, Bhefeld,

ALAMLAAAAAAAAAAAALAAAAA
T A -t T S ST S e

ELC.4.

CAN TAKEIT |

YO

= FROM ME?
That our Summer
Caualogue  contains
the finest Radio Bar-
gains ever offered.

600 Ilustrations of a
wonderful selection of
unique ayparatus.

Send 4d. stamps.
ELECTRADIX
RADIOS,

218,U sper Thenes St.,
on, E.C

Parrs Ad

HANDBOOKS

There is a handbook for every phase of Wireless,
Send a post card for the complete list of books
rublished in conjunction with

#« THE WIRELESS WQRLD"
Dorset House, Tudor St., London, E.C.4.

W, w.23

POSITIVE GRIP PLUGS &SOCKETS

Pat. No. 245586.

HERE can be few ninatenrs
' who have not been troubled
with broken leads, or said hard
things about faulty conneciions.
Ot the whole wet thers s
probably no part which is so
often abused as the counections.
** Lisenin'' Positive Urip Pluge
alleviate this cvit. They are
designed to tak: tbe swallest
flex up to 5 wm/m cable,
Bleeves and indication disca
ted and bluck. N, Plat

PRICE 6"

Plug and socket complete, or
Spade End Terminal. Obtaln-
able of all dealers, Literal
Trade Discount,

Sole Manufacturers and
Patentees'—
THE LISENIN WIRELESS CO.,
14, Edgware Road, London, W.2.

l

|
|
|

‘Phone: Eaddington 2734.

Tel. Address:

Plug andgSaokerfos *Posgrip, Padil., Londin.”

Spade End, 6. each.

Let our valve making plsnt repair your troken
orburnt out vaives efficieniiy & promptly (mo~t
wmakes). Guaranteed equal to new. Bright
emitters 5.¢ “DE's” 2 and 3v types) 7/6.
Pownr valvas slichtly mor sao hs No: ripair-

RAD]ON RADIONS. Ltd. Bollington,

Nr. MACCLESF]ELD Ches.
J ‘A_ Largest vaive-repairing fiumin

the world. List Frea,

PICKETTS CABINETS o deLn

|
|

Takes panct  Mahegany Oak
12X 9 7- 20/-
12 X 12 35/- 30/-
12 X 15 40/- 35/~
123 18 as5/- 40/~

Estimales—Per RETURN POST.
| Scitd for cabinet designs and lists free.
Picketts Cabinet (W.W.) Works, Bexleyheath, S.

LOEWE AUDION D.E.
FOR BEST RESULTS
AT LOWER COST!

Will give better results than many at

nearly double the price : specially suitable

(or Snperd.wt Beta,

15 nmp. 2 volt, 10, G}Ilyour dealer

i1
74706 amp. 3 volt, 11 6 {cannot  sup-
101, Pawer valve, ply #end poo.

0°3 nmyp. 4 valt, 210 direct to
AUDION RADIOCO.,
52, Dorset Street, LONDON, W 1.

VALVES |

WIRELESS becomes much more interesting when you
Now is your opportunity

are ably to read Morse.
to acquire a knowledge of the Mors: Code.
PERRY'S AUTO-TIME MORSE SYSTEM,
Frice 6d. net,
of becoming pmhcmut in Mor>e reception.
Published from the
Offices of ** The Wireless World,”

W.w.24

By post 7d., provides a ready means

| Dorset House, Tudor Street, London, FCQI

TROLITE PANELS
Mahogany Grain . 3/61b
Black Engraved wauy 3/9 b,
Black plain polished  3/= b,
Machine cul  quc0n qq

to vour own
easurements. % Voits.

Froe Samples on Keyuest.
PUGII'S WIRELESS, 95-101,
Holloway Road, L 1 , N.7

a
in

ONLY.

Mention of " The Wirelcss World,”

when writing to advertisers, will ensure prompt attention.
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|
BOOKS BY
. 1/-
J. A. Fleming M@D ERN sy

published from the offices of
The Wireless World "’

Dr. Fleming's name is known all over the worid. His
books will take their place among the classics of wireless
literature. The following volumes are recommended
to ail who desire authoritative information upon
wireless matters, presented in a singularly cliear and
attractive style.

Electrons, Electric Waves and Wireless

Telephony. A rilliantly written treatise on the
elementary principles of wireless telephony presented in a non-
technicat inanner.,

Prive 7/6 net.

The Thermionic Valve & its Development

in Radio-Telegraphy and Telephony.
A valuable book tor all enthusiastic amateurs.

Price 15 ~ net. Post free 15/9.

The Wireless Telegraphist’s Pocket Book

of Notes, Formule and Calculations.
Price 9/~ net. Post free 9/5.

Fifty Years of Electricity : the Memories

of an Electrical Engineer. a comprehensive

review of the chiel triumphs of electricity during the last

half-century.
Price 30/~ net. Post free 30/9.

Obtainable from all leading booksellers or divect
Irom the publishers :
ILIFFE & SONS LIMITED
Dorset House, Tudor Street

Post ire: 8 ~.

CONQUEST

siavesr SCIENCIE

A MAGAZINE OF PROGRESS, INVENTION AND DISCOVERY
%

ODERN SCIENCE " is a monthly
magazine which records recent
advances and discoveries in all

departments of science and industry : surveys
technical and mechanical developments ; and
provides a forum for the interchange of
information and views on all subjects coming
within the scope of the journal.

Among the subjects within the range of
" Modern Science " may be mentioned the
following: the Physical Sciences, Psychology
and Economics, Biology and ~Natural
History, Medical Progress and Public Health,
Archaology and Exploration, Astronomy
and Mcteorology, Engineering and Industrial
Advances, including Power, Fuel and Trans-
port Developments

It is essentially a magazine for all those who
desire to be well-informed regarding con-
temporary progress.

SUBSCRIPTIONS:
=

14s,
©

per  annum, post free,
=3

From all newsagents and bookstalls or direct from the Publishers -
ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4,

WW.I3

LONDGN, E.C.4

w.w. 2;

ANY readers paturally hesitate to

send money to unknown persons.
We have therefore adopted a Deposit
System which gives complete security
both to buyer and seller.
1f the money be deposited with - The
Wireless World " both parties are advised
of its receipt. The time allowed for
decision is three days, after which time, if
the buyer decides not to retain the goods,
they must be returned to the sender. If

PREPAID ADVT. DEPT , “THE WIRELESS

‘ a sale is effected we remit the amount to

the seller: but, if not, we return it to the

| depositor.

Full particulars may be tfound on the

Miscellaneous advertisement page at the

end of the book.

| Use this service for your wireless

‘ requirements and avoid all risk! Sell
the apparatus you no longer require !

\ Write out your advertisement to-day
and send to—

WORLD,” DORSET HOUSE, TUDOR ST., LONDON, E.C.4.

A Service that gives Security!

;
|

Advertiser's name and address must be counted.

If a box number is required 8d. extra must be sent for postage on replies.

each
addi-
tional
word

1d.

W.W.39

Advertisements for *“ The Wireless World " are only accepted from firms we believe to be thoroughly reliable.
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“ARE -YOU A PATIENT MAN ?

200

IF YOU ARE

" Let’s see— five separate units give five capacities,
taken singly. Then I can have the first two in
series or parallel— total seven. Then the first
three all in series or all in parallel—two more.
The first and third and second and third in series,
total 9. Ditto, in parallel, 11. First and second
in series, and in parallel with the third—12.... ..
e... And the total number of different capacities
with the five units is ————?” What is it ?

If you get it right,
you win £200!

Whatever your skill in counting capacities, hows
ever, the purchase of a Dubilicon will bring you
one sure reward. The Dubilicon gives any
capacity up to 0°011 mfd. simply by varying the

» connections of the eight unit capacities of which
it is composed; so that by using the Dubilicon
you will be able to select with unfailing certainty
the best value of fixed capacity for any desired
part of your circuit.

The Dubilicon is a multiple condenser containing
eight separate units, the terminals of each unit
being brought out to sockits on the lid. By 6/400
using Clix plugs (made by Messrs. Autoveyors, ,l
Ltd., 84, Victoria Street, S.W.1) of which two
are given with every Dubilicon, the units can be
connected in a variety of series, parallel and com-
bined series parallel arrangemerts giving a very
large number of different capacities.

The uses and advantages of the Dubilicon, which
we have summarised above, make it more than
worth its low price of 30/-.

In addition, the purchase of a Dubilicon entitles
you to enter for the £200 prize competition. All
you have to do is to estimate the number of
different capaciiies you can get by connecting
up the first five units in various ways.

o

Ask your dealer akout one to day—and mind you
enter for the £200 competition! He will tell
you all about it!

OOB'L’EQ

RECISTERED \”f TRADE MARR

DUBILIER

CONDENSER €O (1925) LTD

ADVERT.OF THE DUBILIER CONDENSER CO. (1925) LTD.y DUCON WORKS,
VICTORIA ROAD, N. ACTON, W.4. TLLEPHONE | CMESWICK 2241-2-3.
B.P.8.193

Printed for the Publishers, JLIFFE & Sons Lzb., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.1

e A et AIglmS‘-!:lt.h & B 248, Rue Rivoli, P'arie; Hachette et Cie, Rue Réaumur, I'aris.
— i N, Co., 83-85, Duine Street, New York. France—W. H, 8m on, 248, Rue Rivoli, 'aris; 5 5 5
g:;:::us?v‘:n}al. ;:Ieml:';?lr;":,m)lhr;:!;.lux }Ierbel.Bm-.:els. INDIA—A. H. Wheeler & Co., Bombay, Alh.ha:mq and ('Ah;ufta. _BOU‘I‘I! Arrica—Central News _Agency. Ltd,
AvusTRALIA—Gordon & Gotch, Ltd., Melbourne (Victoria), S8yduey (N.8.W.), Bristane (Queensland), Ad-:lmdg ($.A.), I'erth (W ..‘A.) and Launceston STumanm). . .
Camapa—The American News Co., Ltd., Toronto, Winnipeg, Vancouver, Montreal, Ottawa, 8t. John, Halifax, H:-;mnlwn; Gor{on f (:ou;h. Ltd., Torollw 3 }mperhl News Co.
Toronte, Winni Vv , Victoria. NEW ZzALAXD—QGordon & Gotch Ltd. W gton, A € and edin,
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ARE YOU A PATIENT MAN ?

VICTORIA ROAD, N. ACTON, W,3.

200

[F YOU ARE

* Let’s see— five separate units give five capacities,
taken singly. Then I can have the first two in
series or parallel—total seven. Then the first
three all in series or all in parallel—two more.
The first and third and second ard third in series,
total 9. Ditto, in parallel, 11. First and second
in series, and in parallel with the third—12......
« ... And the total number of different capacities
with the five units is ?” What is it?

If you get it right,
you win £200!

Whatever your skill in counting capacities, hows
ever, the purchase of a Dubilicon will bring you
one sure reward. The Dubilicon gives any
capacity up to 0°011 mfd. simply by varying the
connections of the eight unit capacities of which
it is composed; so that by using the Dubilicon
you will be able to select with unfailing certainty
the best value of fixed capacity for any desired
part of your circuit.

The Dubilicon is a multiple condenser containing
eight separate units, the terminals of each unit
being brought out to sock-ts on the lid. By
using Clix plugs (made by Messrs. Autoveyors,
Ltd., 84, Victoria Street, S.W.1) of which two
are given with every Dubilicon, the units can be
connected in a variety of series, parallel and com-
bined series parallel arrangements giving a very
large number of different capacities.

The uses and advantages of the Dubilicon, which
we have summarised above, make it more than
worth its low price of 30/-.

In addition, the purchase of a Dubilicon entitles
you to enter for the £200 prize competition. All
you have to do is to estimate the number of
different capacities you can get by connecting
up the first five units in various ways.

Ask your dealer about one to-day—and mind you

enter for the £200 competition! He will tell
you all about it!

DUBILIER

CONDENSER CO (1925) LTD

ADVERT.OF THE DUBILIER CONDENSER CO. (1925) LTD.y DUCON WORKS,
TLLEPHONE . CHMISWICK 2241723
B.P.8. 193

%’Zbﬁcoq

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

STERLING
“ MELLOVOX
and
LAMPSHADE
S Combination

l'hL Jitle tellow with the loud
voice.” Comtortably loud for the
average room, attrac-

tively finisbed  in
brown -

Consisting ot the ** Meilovox

combined with an adapter,
comp'ete with electric light fir
tinzs and atuactively coloured
il shade. Can be suspended
inafew seconds and the adapter
pMuge d  mto an existing

lampho der.
Price wmpk‘te as 84/-

shown

} e um\\‘“\‘ \

Y Yy

y

STERLING
“ MELLOVOX ”

(Hanging Type)

For suspending from a ceiling
or other point of vantage.

Price

STERLING “BABY”

The Dest of :ll junior loud
speakers. Ample m volume and
perfect in tone.

black enainelor bro“n 50/
tinted fini h . -

«
%
%

TRL
\\\\\\\ \\\\\\\\\ 1

The ‘ Mellovox ” is the sweetest toned loud-

speaker. Faultless reproduction, mellow tonc

and extremely artistic in appearance. Finished

in brown, blue, black or mauve

with gold floral diaphragm, ad-

justable to any requlred angle 48 -
Price ..

THE MARCONIPHORE Co., Ltd.

Sole Agents for Sterling Tclcphone & Electric Co., LAl

Write for Publication
No. 390D contuining
full particulars and
prices of the complete

STERLING
*“ AUDIVOX 11"

For hoine or public use. Unsur- Head Office : Regd Office : 5 Stevli

passed for one ﬂdcm; 210-212 Tottenbam Court Road, Mazconi Hous, Strand range of Stevling Loud
and reproduction. In 90 / LONDON, W.1. LONDON, W Speakers.

black enamel finish . . o

4-12 Advertisements for ** The Wireless World '’ are only accepted from firms we believe to be thoroughly reliable. AT
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BURNDEPT
ACCESSORIES

are a compliment to any set

THE range of Burndept Accessories covers the whole sphere of

Telephond
Gerrard goy2

Telegrams:
‘Durndept, Westrand,
London.”

Wireless reception.

No matter what type of set you own, there

is a Burndept appliance, which will enhance its efficiency.

The high standard of Quality which characterizes Burndept
Radio Apparatus and Components, is also the outstanding feature of

every Accessory.

Any Burndept dealer will be pleased to show you the complete
range and give you advice as to the best means of ensuring perfect

reception.

BURNDEPT

MITED )

Head Office: Aldine House, Bedford Street, Strand, W.C.2.

your

to :—

batteries

in 10 minutes

Yes —10 minutes and  thereby dispense with  the

trouble of sending accumulators
to be charged and missing the
very part of the programme you
wanted to hear.

How is this accomplished ?
Well, by simply installing

SC“HOME - SERVICE”

BATTERIES

with Dunll Emitter Valves, and
obtaining charges in cartons
from your dealer.

When the cells have run glown

you empty the contents and refill with new solutions.

WRITE NOW for descriptive List and Valve Guide

;l DARIMONT ELECTRIC BATTERIES Ltd.
|

Darimont Works, Abbey Road, Park Royal, London, N.W.10

l 'Phonc o 1 embley 28v7.

| You can charge

"

I

F

l

THE ONLY WAY-—
Scrap your oldjunk and fit-—

*hrror

Polished
Insulator

Redor Black -

JBA Thread. -\
Resilient Pl
Nickel Plate
and Polished | I

Ey/indr/i‘a/ﬁ/mv

ormed by

tHigh Grade
Hard Spring
Brass Tube,

apered Ia\ i \

%
Foeilitpte
Inseriion,

A perfect
fitment
for every
type of
H.T.
Battery.

7

W/r/'/;9

Channels

Bridge
| Wirihg
ll Apertire

Vertically Rigic
Spring Side

Helical Stk
cul through
Turbularphirg
£ns, ;/rmg fﬂ//
Syrface. gqn ac!
hy Diame: il
Evpansion ._and
Compression

PRICE :

2"
EACH

From all traders
or direct.

X

REG® TRADE MARK

WANDER-PLUGS

NON-MICROPHONI

907% of the efficiency of a soldered joint.
For all other connections use CLIX plug sockets and adapters.
From all traders or direct from

AUTOVEYORS LTD.,

84 VICTORIA ST.,

PATENTED

LONDON, s.W.1

D3 Viewtion of = The Wireless World ™ wohien aoriting to advertis s, sed! ensure prompt allention

20-28
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{I’atent No. 235051)

“Wound on Air’

In this Igranic Variometer an
entirely new  principle of Vario-
meter design has been cevolved,
inasmuch as the windings arc made
sclf-supporting without the aid of
moulded insulation supports, and
to all intents and purposes may be
said to be wound on air.

This construction results in a
Variometer which is  extremely
cfficient and will be welcomed by
those who are looking for some-
thing better in Variometer design.
The sclf-capacity is very low and
the mutual inductance high, thus
giving remarkably sclective tuning
and good signal strength at all
frequencies within their ranges.

A paxolin tube surrounds the
windings to give mechanical pro-
tection and one -hole fhxing is
provided for.

Made in two types: Type B. for
the Broadcasting Wave-lengths,
and Type B.L. for Daventry,
Radio-Paris, etc.

Type B. 280 to 650 metres.
Price 12/6.

Type B.L. 700 to 2400 metres.
Price 18/-.

This Variometer is one of the range of Igranic
Radio Devices, which inciudes—* XLLOS"
and Honc)mmb Duolateral Coils, Variable
Condensers, Fixed Condensers, Filament
Rheostats, Intervalve T ram(onners Variable
Grid l.caks, Variometers, Vario Couplers
Coil Holders, Potentiometers, Combined
Instruments, Vernier Tuning Devices. Anti-
.\hcrophomo Valve-Holders, Stand-off In-
sulators, Knobs and Dials, Switches, etc..
etc. Also the Igranic Supersonic- Hctcrod\n«.
Receiver Outfit.

All carry the IGRANIC guaranice.

THE IGRANIC
Instructional Carton
ive, fully i ed

W p
deseriptive handbook, full size general
arrangement drawings, wiring diagrams and
drilling template for construcling a six-
valve Bupersonic Heterodyne Receiver,
acconting to the Igranic desii;l. Obtuin a
copy from your dealer. RICE 2 /6.

149, QUEEN VICTORIA ST.,LONDON. Bases s “Mastestal, above—t " tbe

IGRANIC-PACENT Porcelain Rheostat (Patent No. 238420),

e
Rheostat
or Portable Sets

Why is the Igranic-Pacent Porcelain Rheostat so particularly
suitable ? The reason is obvious as soon as you cxamine it. The
Igranic-Pacent Rheostat is thoroughly dependable-—any amount of
rough travelling will not put it out of adjustment.

Users of Igranic-Pacent Rheostats appreciate it as a well-made
component, designed to do its job well and to keep on doing it
under all sorts and conditions of service. It is compact too—it
takes up very little space in a portable set.

Smoothness of control and quict operation are additional advantages
appreciated by users of all types of sets, portable or otherwise.
The highly finished Bakelite knob and the attractive dial improve
the appearance of any receiver.

Rheostats of 6, 10, 20, 30 and 50 ohms or a Potentiometer of
400 ohms are obtainable, and the price is the same for each—
half-a-crown.

Ask your dealer to show you this and all Igranic-Pacent Radio
Essentials.

Write for List U.168.

/EOMPARN
GRANIC

ELECTRIC

Exclusive Manufacturing Licensees of

PACENT RADIO ESSENTIALS. Igranic-Pacent Rheostat

same resistances at 4/« each.

Works : BEDFORD.

Eranches :
BlR\lI\GHA\l BRISTOL. CARDIFF GLASGOW. S /—

MANCHESTER. NEWCASTLE. —

=
AA L AR AR A /\f\/\/\/\m/\/\/\A A2A LA LA ALMARAAA A

5-13 Advertisements for *“ The Wireless World "' are only accepted from firms we belicve to be thoroughly reliable. A3
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. — — A ) ‘
Al | TANTALUM
‘ | RECTIFIER
‘ (Patent No. 235658).
MATEURS who wish to construct
a Tantalum Rectifier for Wireless or
Motor Car Accumulator charging
can obtain an envelope containing two
| strips of Tantalum, complete instructions
| for use and a licence under the above
mpatent to construct one charger for therr
own use - - - Price 15/- .
| |
(\CGD @ j Post free from the Sole British Licensees ;
g RADIO ACCESSORIES LTD. l\
[ 9/13, Hythe Road,
WILLESDEN, N.W.10.
@ i
T ELECTRIC WAVES AND
Registercd Design No. 715424. WIRELESS TELEPHONY
1. Non-rotating insulated engraved top. By Dr. J. A. Fleming, F.R.S.
2. Highly finished screw-action Bakelite A course of popular lectures delivered
s is":;::':: :::; clamping fa | § by the author at the Royal Institute
. ng faces. 8 . 2 A
4, Cross hole for connections, flush with of Great Britain forms .thC basis of t.hlS
clamping face to avoid shearing of work. By mecans of simple analogies,
wire ~when the head s screwed Dr Fleming paves the way to a
own. 5 i .
5. Smooth stem, ensuring that strands I discussion of the elements of electro- k
i et Ll et Ll L | magnetism and an cxplanation of the
6. Highly finished Bakelite insulated | scientific laws upon which wircless
el i telecphony depends.
;. i:aar:‘:::d: Bs.lA.tstalTthh nul'-- | The whole book is written in a
. r . . .
eliminating soldering. | nuts | singularly clear and fascinating manner,
| and all who are anxious to understand
STANDARD MODEL ~ POPULAR MODEL .
(Bakelite insulated) (I\on-iusul;\ﬁ-d) ‘ wireless cannot do better than read
(Type 13 (Type M) | Dr. Fleming’s able ‘
9d. each. Gl G, work. It is an excellent A Gor
Ask your dealer for them, but if h v, send ] ] o ui
A S L e sidipgra oz e | S PO
Tlustrated catalogue free on request. | SETeies LITERAT SS
BELLING - LEE,  Queensway Works, : | PRICE 7 /6 NET i URE
Ponders End, Middlesex. Post Free 8 :’fl}l“sb:ool?sk '°${m‘?;°3?£§"‘}.§
- 3 t' e l "
wmﬁ::s l‘\)’\,r!()\"‘l‘dl't"l inc]’{jg?
| Obtainable from all leading g“?s‘;’_"‘;lg”?“ volumes
- [ booksellers or ‘direct from the b sent F’R'{;‘% ‘;:‘“ be
publishers : REQUEST.
TLIFFE & SONS LIMITED
E.PB.7. Dorset House, Tudor St.,London, E.C.4

Ay Mention of * The Wireless World,”” when wa-ling 1o advcriisers, will ensure prompt aliention. 21-2Q
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Advertisements for

.W.
Chance

Many conflicting statements have been made as
to whether the impedance of a transformer should

You need leave nothing to chance ; the R.IL.Multi
Ratio Transformer eliminates ajl risk of failure.

To buy a few components, mount them up and
wire them together, may give you a wireless sct,
but will it give you reception of broadcast pro-
grammes Just as you would lke it »

Some of those components may be square pegs
in round holes, not quite *in tune "’ with the rest
of the circuit - transformers especially.

That is why there is such a large sale for

Multi-Ratio Transformer. It is abso—
lutely at home in any circuit and with any
valve ; it is made by a firm whose products in
the Radio Industry have never been excelled,
and those products give you confidence.
match that of the valve, but it is a fact that,
whatever valve you may be using, one of the
impedances available in the R.I Multi-Ratio
Transformer will be absolutely suitable.

Price - 27/6

Write for Special Leaflet W. w.

il i |3 | - fi
z A i
il \ | l
il l
‘ | : 7 J
Al LIMITED @) |
H SEE CONBITIONS
| PAINTED on '
| i." ..
! - k) _
‘ I '

s l

Advt. R.1, Ltd., 12, Hyde St., New Oxford St., London, W.C.1.
The Wireless World ** are only accepted from firms oo

P.C. 328
beliove 1o he thoronehly relinble. By
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IT CAN BE DEMCNSTRATED THAT FERRANTI L.F.
TRANSFORMERS ENHAN

SPECIFY

WHEN YOU BUY A COMPLETE SET AND
BUY THEM WHEN YOU BUILD ONE.

CE THE VALUE OF ANY SET.

' Curve 1. Perfection.

Curve II. FERRANTI AF3.

Very nearly perfect.

No better Transformer 1is

available at any price

Curves 111, IV and V.  Other

transformers on the market.

Ask your Dealer for Leaflet Wa 40}

FERRANTTI Ltd.

i ; x__h
_’Z/% _I ~
! / .
/
N
B 1
| with D.E R jvanve
| [€d vou=s o [maTE
| a0 _eas &g |voLTs
| ‘ |
ik <bo scko

HOLLINWOOD, ENGLAND.

SERVICE WAVEMETERS. N.P.L. Standardised
Meters, 40/100 special Charts. Government tested

D.C. GENERATORS.—Shunt wound for charging

60 volts 8 amperes, ball bearing, enclosed. 50/,

|

meters are best. Celebrated Service 50 metre cost £10.  Auto Fitted cut-in-out, £3, 50100 volts,

“Forward,” §3; 80/10,000 mctres, combined Send 5 ampcres, ditto, £4. 5070 volts, 10 amperes, £9

and Reception. New, neat and accurate to a fine 50,70 voit. 25 amperes, £11.  80/100 volts, 30 am-

degree. You need one, £6 10s. Famous Townsend. peres £12. 220 volts, 12 amperes, £12. 12 volts, |
120/4,000 Sullivan calibrated, Guaranteed. ~Our 20 amperes, Mackie, £4.

pricé, 10s. each. Broadcast Townsend, £3. | WESTINGHOUSE W .50 Motor Generators nﬂl
A few * Paul's " Wavemeters, 100/3.000 available 25 volts or 50 volts to give 350 voits 100 m'a for

H.T., totally enclosed, very neat, 4. A.C. 220 volts

10s. 80/2,000 Heterodynes, £4 10s.
SION INSTRUMENTS.—Finest stock in to D.C. & volts 1! a. Motor Generator, 70/~

at £4
PRECI

London. 2,000 to select from. Plate 0-5, 0.0 m/a | AUTO CUT-OUTS.—Compound Lucas 12 volts,
ar? 0.25 m/a, etc.. 22/6. Ammeters or Voltmeters, 6 amperes, 13/6.
5/ ; Voltmeters, 6/120, 11/8; 0-30 voits, 19.-; | CELL CHARGERS OFF A.C.—220 volts, 50 cycles

120 volts, 20/~ ; 600 volts, 55/~ ; 0-1,000 volts, £3 ;
1,500 volts, £4 10s., 2,500 volts, £6. Suspeaded

Coil Micro-ammeters, 45

{
to D.C. 6 volts. 6 smperes. Fullv gunanteed, 70;-.
1,000 VOLT GEARED DRIVE MEGGER l
DYNAMOS for H.T. or Testine. Cost £30, sale |

RADIO TEST SETS are a nccessity. 7 Rangc Set, €3 10s., H.T. 1,200 volts, 80 ma Mortley Sell
in Waluut case, 55 - Eliiott & Ferranti Laboratory. exciting M.G., £20 ; Newton 1,500 volts, 250 m'a, l
Millivolis to 250 volts, 1/10 Milliamperes to 25 £25; 10,000 volts, + kW otor Generator sets,

£8 10s.; B.T.H., 6600 volt, £12.
CONDENSERS.—2 mfd., ex-W.D,, 2/6. New Y mfd., |
.C.C.. ; | mid., 3/8;, 2 mid, 48; 4 mid. |
6,63 2 mid., tested 2,000 volts and guaranteed, 22/6
POWER TRANSFORMERS, 50/ -.—H.T. Step-up
to I.OOO—O—I.OOQ volts from A.C. 220 volts to 3,

amperes, and all between. Half price, 10:
See List. 5-Range B8 Tester. 50/- in case with
lid: 4-Range A.C. Test sects in case, 45~ It
illustrated in Catalogue.

ALVANOMETERS.—Silvertown, 126 and 15/-;
Reid's Reflect, 21/- f

Gambsell's Suspension Moving

Coil, price £3. Electradix ditto, cost £12, Sale 40/-. 5, or 8 volts, 12'6. Double wound for Receiver |
3_Range Milliammeter, 37/6. H.T., from A.C. mains, for 220 volts, 40, 50. or 60
G.P.O. 2-RANGE No. 146 TESTERS.—HO m's cycles, two centre tap sccondaries for HT

and 2.3 volts, Brand new, 16 each. Capacity and
Insulation Testers in stock, £1 10s, 1o £12.

RES. BRIDGES.—Paul & Pye .005 to 100 ohms.
40/-; G.P.O. .01 to 10 meg., £1 10s. Gnlvn,
Shunts, plug type, 45-.

GYROSCSPES.—NWV Torpedo in mahogany cases.
Beautiful workmanship, For Television experi- |
mentcrs, Cost £25.  Price 15/

THE GENEROMETER supersedes H.T. Batterics.
Take your H.T. supply from D.C. Mains. Perfect
contror 40 to 120 volis for Plate, 30/-. The invention I
of the year. .. with Rectifying Valves, 3
8-Terminal Reclif. Transformer, Complete | Send 4d. Stamps for our new Summer Wireless
A.C. to D.C. circuit, £3 10 | Catalogue. 590 Ilustrations.

ELECTRADIX RA

.T., 25 = each.
ELECTRIC HEATERS, best English. 200/250 volts.
Toasters, Boilers, Hot.plates at 50 pe: cent. oft

list, 7/6 net.
INDUCTANCE BLOCKS or Het. Wavemeters or
Super Hets.. ebonite, enclosing two basket coils, 4.6.
PRIMAS PILSII.:ATED PAPER, 23; BROWN'S
TERY BARGAINS.—80 volts, | amp.

PHONE,
tH.T. BAT
Accumulator in ebonite case, new, 42/6 sale price

ELECTRADIX RADIOS SUMMER WIRELESS BARGAIN SALE

. nndl
|

l

D!OS, 218, UPPER T-AMES STREET, LONDON, E.C4

ention of *“ The Wireless World," schen acriling 1o advertiscs. will eitsure prompl u:ilention,

3.VALVE No. 138a R.A.F. RECEIVERS.—Very
compact. Lost £18. 1 HF, | Det, | LF.|
3.valve holders, antipong mounted. Varisble Con-
densers and Rheostats. Fine portable Set in canvas.
covered case, with lid, with 3 new dull-emitter .06
valves, 4-volt Accumulator, 60-volt H.T. Battery,
H.R. Headphones, etc., complete outfit as above,
fitted 2-coil Holder, £5 5s. Packing and Carriage
3/.. See latest catalogue.

4.VALVE RADIO COM. SET FOR £5.—1 H.F,
| Det, and 2 L.F. with Polar Coil Holder and Coils
for B.B.C. and 5XX. In Vert. Pol. Mahog. Cabinet.

£5. Carriage, 4/-.

5.VALVE R.A.F. RECEIVERS,—2 H.F., 1 Det,
2 L.F. in portable case. ondenser and Valves,
H.T. and L.T. Batteries and Headphones, Cost

£25. Sale price £6. ith D.E. Valves, £6 10s.
SUPERSONIC HETERODYNE SETS. — The
cheapest solution is the R.AF. 7-valve, 600/5,000
metre H.F. Transformers and 3 , with plug
switching, beautiful mahogany _cabinet, Gets
Daventry with no aerial. Your existing 2-valve set
coupled te this makes a £35 Het. hese RAF
Sets cost £40, and are a snip. Described in “Modern
Wireless,” £5 10s. Packing and carriage, 4/6.
VALVES:—New stock of Low Loss ” C" st 6/-;
“C.R.,” 6/6; D.E.C, 25-amp., 9/=; Microsix
Famous French, .06 valves, 9'- : R.A.F. Rectifying
2-Flectrode Power Valves, 86 each. American
Transmitting, 17/6; 30-watt Short Wave, 25/-;
AT40 Cossor 1,000-volt, 30 m/a, 15/-. All new.
6-VALVE MARCONI RECEIVING SETS, with
2.valve Telephony Transmitters, Detector, 3 H.F
and 2 L.F. high-grade Intervalve Transformers,
Tuning Coils, Condensers, etc. Siemens Telephony
icrophcne on arm, od. Transformer, Choke,
2 Potentiometers, Valve Holders, Weston combined
Amp. and Milliammeter 0-6 amp., 0-120 milliainps.
Instrument alone is worth £4.  We offer the whole
O( lhE lbove, 6'Valve REC(‘iVer lnd Z'Vllve Tr!lls‘
mitter, in mah lete, tested. These

sets cost £45. e 3/6,

y case, p
OQur price £5 ; carriag

Parrs Aavt,
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INTERFERENCE ;rom frecrnio
TRAINS AND TRAMS |
ANl whose reception is spoiled through electrica! discharges from train and tram services, etc., should profit through reading these letters. f

W. Staart Clark, keq., Ralham, <. W 12 1%, Loudan Mews. Maple Street, London, w..,
Deae =i, Mareh 26, 1926,
Re Interfersnce fram Klectric Trains.

We have read your lettm published in The Wireless World issue of March 24, and helieving that our Amplifiers
Will i~sizt you to overcome the interference compliained of, we are sewling you ihree whieh we suggest you use to
replace these in your present set.

We shall greatly ap)reviate ¥our reporting to us the sesults of these trats,

Yows juithfully,
Bretwoon LiMiTED,
DEAR Stry, RBalham, 3.W.  April 10, 1996,
Interforenee from Eleetric Trains.
Rince the publication in The Wirelrss World ve Mareh 24 of my letter under the sliove heading, 1 have been able
to conduet erien of interesting experiments with Bretwiumd Auto Frequency Ampii
The yurity of amplification wWheu 2LF wtages are used i
limi

of the ' background,” owing

to iun of at herics auwd  mush,” is renarkable,
Yours faithfully,
(Signed) W. S1vaArT CLARKE.
Messrs, Bretwood, Ltd. Balham, London, $.W.  April 28, 1926,
brar Siga, Interfe v from Electric Trans.

The publication of your letter in The Wirel World of to-

I have this week experimuented with a four-turn Y. fram
customary reaction is applied,

Following thie with two .. stages coupled by Bretwond Auto Audie Amplifers moderate lnml-smul:crsignals
were uhtained withont the slightest interference from theelectrictraing. A third stage war necessa ¥ for heavy loud-speaker
work, bot signals remained pure in tone,

late (on page 639 promjds ine o write you again,
tial using a series aerial tuning eoil to which the

Yours izithiuliy,
(Sighed) W, STUART CLARK.

Messts. Bretwood, Tid, Exeter. April, 1428,
Birs,

TH E BRETWOOD I bave now given a pair of your Aute Audio Frequency Amdifiers a tiial, anel ¥ou mway he iuterested to hear
the result.

AUTO- In the firat pdace J tried them to ent ant tram ucikes; now if many B.C.L.'s were Gnubled to the same extent

Aublo FREQ UENCY that I anin this direction, wireless would sen be dead.
A M P I ean uay that in 94 casen your new Amplifier would clean eut out alj ordinary power line and tram noises,and In
L l F I E R the odd case, as in mine, will reduce intetference by 80 per cent. In the place of a long tearing grind that J used to

get all the time there was current in (.. wiren, the little noise I now get ia hardly noticeable, and then only when
a tram is within a few yvards from the house. 0n that point I tLink vour elaims most fair.

PR'cE (}uurantccd fOI' three PRIGE The greateat surprise was to hear for the first time from any wileleas set real music; 1 took vut of my set two
2 o 1 f the fluest iron core Transformers miule. and fried a Pair of your new Amplifiers, and the difference was wonderful,
- years, O/- Yours faithully,
Qigued) Cuas, L. Wooo.
Money refunded if not satisfied Measrs. Bretwood, Ltd,, Tandon. Hull.  Mareh 2, 1026,
5 after a week’s trial. 5 DeaR Sins,
It s with the greateat plenaure I wrige this evening respecting twc of your *‘ Auto Andio Frequescy Amplifiers ™
OBTAINABLE FROM MOST DEALERS, FROM T} SOLE wrich 1 have installed in a four-valve set i 1 to give loud ker results of a great many stations,
! .'\IA.\'l'l-'Ak’l'L“'l‘lER:io:R ROM THE SOLE The results obtained are far beyund expectations, and I nm't’lune convinced that no method of amplifieation yet
constructed can equai such volume and p:rity.
‘ar I have tested them separately in combination with five weil-known makes of Low Frequency Transformers, also
, BRET OOD’ LTD' i with one R. 'apacity Unit. with the result that your Amplifiersstaud alone for the class of reproduction we all wich to

| 12-18, London Mews, Maple Street, London, W.I. it

(Riened)  Twovax Resnrea,

Pari i.

A |
ARE YOU USING SN,

COUPLERS?

YOU SHOULD BE—you will obtain far better results by doing
so and also SAVE MONEY!

AERIAL AND REACTION “MELLOWTONE " Couplers are specially designed to avoid dis-
% .. . 5/6 REPLACE tortion in telephony reception, they give excellent selectivity and

35 (B,B,C,') A . .. 5/6 COILS AND perfectly smooth reaction control.

50 .. .. .. .. .. .. 5/6 HOLDERS They plug into standard valve holders, take up small panel space,
75 .. ... e . 5/6 AT LESS have small external field and high coupling ratio.

Daventry Y 11

Regd. Design.

THAN HALF Obtainable fromn all reputable dealers, _Writc for Mlustrated List

. N of this and other Mellowtone Specialities—and if int ted 1
TUNED ANODE AND REACT!50/6 THE COST QUALITY Receivers, asll:(‘ for Caltaloguelof ]\‘le“u\:'lo':eerf\sn's anl:il
e our Valve Sets.

250-650 .. ..

650-1650 B 1

15003000 .. .. .. .. 10/
(Daventry)

LONDON DEPOT: “MELLOWTONE,” — o\ O
TRIUMPH HOUSE, 189, REGENT STREET, W.1. * MIDLAND R -EPHONE M'FRS

Telephone: Regent 1660, s TBRETTEL&}A;_NE WORKS
OURBRIDC" mumpma

2 Adwertisements for ““ The Wireless World " are only accepted from firms we belivve 1o be thorowghly reliable. R3
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ANOTHER CLEARTRON PRODUCT

Rotor and Stator
die-cast in one piece,
affording resuts
intherto unattainable

Condensers :
o002 . 139
0003 ... 143
o005 .. 14,9

The Dial precision

movement is the ** lust

word ' In constant
selective tunming.

* Station Selector ™’
Dial
(precision movenient’,

THE DI=KAST CONDENSER

A distinct innovation in Cond:rser desigh.  funing and very low  minimum  cap:city.

Avoids the contact resistance losses ¢X-  Another feature of unucudl interest is the

perienced with separately assembled con-  M[CRO STATION SELECTOR, a newly
]

densers. Rotor and Stator are die-cast in . . ..
1 P . designed dial precisio i
one, which means positive connection and g precision movement, allowing

perfectly matched characieristics. The chpletcly S'CICCUVC tuning and ten or more
specially designed vanes provide straight line different adjustments between each degree.
reading, greater range, easy short wave  Play and back-lash entirely eliminated.

Send for complete explanatory leaflet to :

CLEARTRON RADIO LIMITED

ONE, CHARING CROSS, LONDON. (Works: BIRMINGHAM)

Eegent 2231 2. Cleartron, Westrand, London.

Cleartron Radio Valves, Standard prices, 12'6 and 15/-

/ 48/577 A,

Mention of = The Wireless World,” when writing to adverlisers, will ensure prompt altenlion.

-
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IMPORTANCE OF BROADCASTING.

UR last issue of Zhe Wircless World, dated May
publication owing to the indus-
this country has just emerged.
ally on the position

sth, was delayed in
trial crisis from which

In that issue we commented editori

of broadcasting in this country in
relation to the newspaper Press,
and we emphasised the fact that
sooner or later the present artificial
regulations limiting the use of
broadcasting for announcing news
and reporting topical events must
ultimately break down when the
possibilities of broadcasting as a
means of disseminating news be-
came more widely realised hy the
public, and we urged that the daily
Press should recognise now the
importance of broadcasting as an
auxiliary means of conveving news
rather than vainly endeavour to
stave off the inevitable, fearing
that the cxtended use of hroad
casting for this purpose would
iwjure the interests of the Press.
Little did we think, at the time
that editorial was written. that
within a day or two the stgnifi-
cance of bhroadcasting would by
made so cvident, and its utility as
a means of distributing essential
news to the comniunity made so
unmistakahly apparent.

certain circumstances,

the sole means for the

doubt that
less during
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During the industrial crisis we
had the opportunity of realising that broadcasting. under
was not merely an auxiliary ser-
vice or an adjunct to the Press. hut might well hecome
rapid distribution of information.
is available to

At the time of writing no information

indicate to what extent the indispensability of wircless
was recognised by the public, and how far the stocks of

3

It would be truly

Leen in the past,
industry might he

Nothing should

have learned should he forgotten.
should continue to be fettered in the way which it has
because interests of one section of an
adversely affected to a very limited
extent through the extension
be allowed to interfere
where such progress is of benefit to the community.

wireless apparatus were able to mect the increased de-
mand for wireless receiving equipment, but there is little
a very large number of people turned to wire-
those eventful days who hitherto had viewed
it as little more than a toy,

We hope that this experience will have

served to Dring
home to the public how important
a1 service broadcasting really is,
and “that, with this appreciation
firmly established, the Press of
this country will adopt a more
reasonable attitude —towards the
extension of facilities for the
broadcasting of news, so that some
arrangement  satisfactory to both
the Press and the Lroadcasting
authorities may be made whereby,
without encroaching unduly on the
present privileges of the Press,
hroadeasting may bhe given the
opportunity of fulfilling its func-
tions adequately and providing
general intelligence on topical
matters with that promptness for
which broadcasting is so eminently
suited.

We urge that the Wireless
League and all associations con-
cerned in the interests of the
listener, as well as individuals
who have influence, should work
together to attain this object in
the interests of the community.
regrettable if the lesson which we
and that broadcasting

of facilities to broadcasting.
with progress

B 5
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QANGER

A commercial picture transmission service Is now in operation
belween the Marconi wireless stations on both sides of the
Atlantic. The system is reliable, and the pictures, either in
the form of line drawings or photographs, have reached a high
standard of perfection.

The image for lransmission is in the form of a transparency,
and is traversed by a pencil of light falling upon a photo-
electric cell. Varying currents from the cell control the wireless
transmitter. At the recorder an inked stylus traverses the paper
in synchrony with the analysis of the picture at the transmitter.

HE steady development which has been moving
towards the sctting up of a picture transmission

service operating over immense distances has
reached maturity during the past weeks. A commercial
picture transmission service has been inaugurated by the
Marconi Company, and pictures for transatlantic trans-
mission arc accepted at the oitices of the company both
in London and New York. It is interesting to observe
that the first picturc transmission service between Europe
and America has been accomplished by wireless, and that
it has been left to a wireless concern to crcate a system
which marks a gain in the fight for suprcmacy between
cable and wireless communication.

| GRAY. BUT FULL 0[-"_..'1'
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The degree of perfection reached

by the system is shown in this

Hne drawing and a letter in

manuscript. The dots appear-

ing on the white part of the

paper are produced by atmo-
spherics

Wireless
Worla

PICTURE, TRANSMISSON £
e ,. ,,

MAY 206th, 19206.

Captain Ranger at the recording set installed in Radio House,
London

The development of the system is due to Capt. R. H.
Ranger, of the Radio Corporation of America. His ap-
paratus first came before the public when, in the 1923
manceuvres of the United States Army, photographs were
(ransmitted over a distance of 5.136 miles from Honolulu
to New York, an experiment conducted at the request of
the United States War Department, which regards the
wire and wireless tronsmission of pictures as a forth-
coming military factor of first importance. It must he
realised that wireless-transmitted messages can always he
intercepted and deciphered, rendering wireless communi-
cation in cipher of very doubtful utility and likely «to
constitute a danger rather than an aid in times of war.
In picture transmission is to be found the solution to the
difficulty of obtaining secrecy. for the success of the
system depends upon absolute synchronisation between
the transmitting and receiving equipments.

Preparing the Picture for Transmission.

Two distinct methods have been applicd for analysing
the pirturc in the process of transmission. One arrange-
ment consists of producing an image as a non-conduct-
ing deposit upon a metal foil which is traversed by a
stylus causing interruptions in a current applied hetween
the plate and the stvlus, while the other method makes
use of an opaque image <eposited upon a transparent
film which is traversed by a beam of light, the light

19
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Picture Transmission by the
Ranger System—

interruptions being recorde:!
by a light sensitive cell.

Picture Analysis.

It is the latter method
which is made use of in the
Ranger system. The image
is photographically recorded
upon a celluloid sheet large
enough (o casily accommo-
date a picture of half-plate

size. In the case of sketches
and  written messages  the

image for transmission s
niade  direcily by writing
upon a picec of transparent
film with a dense black ink.
‘T'he image is then secured to
the face of the glass cylin-
der, and, by means of a
lamip, focussing lens, and
reflecting prism, a narrow
pencil of  Jight is passed )
through the film. The cylinder is mounted on a earrier
which is caused to move bhackwards and forwards so
that the beam of light is concentrated in turn on all
parts of the picture.  As well as the traversing movement,
a rotary action is applied, the cvlinder being given a
slight rotation when it completes cach traverse movement.

Dual Transmitter,

An ingenious arrangement is introduced here to permit
of the simultancous transmission of two pictures. The
cvlinders are duplicated, though they are propelled and
rotated by a mechanism which is comman to both.  When

The transmitter at Radio House.

the carrier is travelling m one direction the beam of light
passing through one of the cylinders is passed on to the
photoclectric cell, whilsi when the movement is reversed
a small reflecting mirror is interposed in the path of the
beam to pick up the light which is traversing the seconel
cylinder.  ‘The mechanism for effecting this consists of a
small oscillating mirror, which in one position cuts off the
light from onc of the cvlinders and reflects from the
other, whilst when turned through 45° the path of the
light coming from one of the images is left unobstructec,
while the other heam is reflected hack. The reflecting
mirror rocks by a simple action denending on the direc-

R~

Iy

T

A pencil of light traverses the picture which is attached to the glass drum and is analysed by a slow rotating action as well as a back-

wards and forwards movement of the carrier.

8

Two plctures may be transmitted at a time, a reflecting mirror civerting the path of
the light at each movement of the carrier.

7



688

Picture Transmission by the Ranger System

tion of travel of the carriage. A telescopic joint is made
in the tube connecting the traversing carriage with the
photoelectric cell, the latter, of course. Leing stationary
and housed in a light tight chamber with its auxiliary
amplifying apparatus.

Photoelectric Cell.

The photoelectric cell used in this instance has been
devéloped by the General Electric Company of America.
The inside of a spherical globe is coated with a light,
sensitive substance, which in this case is potassium
hydroxide, the coating being connected to the grid of a
valve, whilst an ‘‘ electron collector "’ near the centre of
the tube is joined to the plate of the lirst amplificr.
When no light is falling on to the deposit on the ioner
surface of the globe, the grid acquirer a negative charge
stopping the flow of electrons between filament and plate,
and hence no current will flow in the external cireuit
The ray of light, however. causes an clec-
tron stream to flow hetween the coating and
the collector, and since the coating is con-
nected to the grid the electron flow con-
stitutes a discharged circuit, so that the
grid becomes less negative. The first
amplifying valve is a direct current poten-
tial amplifier and is resist-
ance coupled.

The grid and plate con-
nections of the amplifier are
connected across a  con-
denser, which becomes dis-
charged with the fall in the
grid to plate resistance of
the valve brought about Dby
grid potential fluctuations.
A charging circuit is con-
nected to the condenser and
is controlled by a valve the

Wireless
World

MAY 26th, 1920.

the received fluctuating currents are applied through its
winding, operates a stylus while travelling across the
surface of the paper.

To prevent smearing. an ink consisting of coloured
wax is employed.  The ink is carried to the point of the
stylus by means of a picce of wick which is enclosed in
a heatel coil to maintain the wax in a good condition.
The stylus traverses the paper in perfect synchrony with
the carriage of the transmitter, the paper being lifted
cach time the stylus completes a forward and backward
moverent across the paper.  Synchronisation is cffected
by the tuning fork method, which controls the speed of

grid circuit of which oper-

ates h)’ variations of the The recording mechanism of the receiver.
potential across the con-
denser. The charging

current is fed through the plate circuit of this valve,
in which a relay is connected which, working through
other mechanical relays in cascade, controls the wireless
transmitter.

Recording.

Wave trains from the transmitting station after detec-
tion and amplification are applied to the picture recorder.
The recording mechanism, in order that it may be sensi-
tive to exceedingly small currents, comprises a small mov-
ing coil in a magnetic field created by threc electro-
magnets. The coil of wire, in moving in the field, as

Three electromagnets produce the magnetic field in

which a moving coil controls the stylus. Like the transmitter, the receiving equipment is built

in duplicate.

the electric driving motors. A small flashing neon lamp
attached to end of the motor shaft is used to indicate the
correct speed adjustment. Like the transmitter, the re-
ceiving apparatus is duplicated and the received current
is switched bLetween the two recorders, which are linked
together on a common carrier, each time the direction of
travel is changed. The stvlus traces a line of varying
density upon the paper, at times making a full black line,
and at others leaving the paper white. The spacing of
the lines brought about by the rate of revolution of the
cylinder is 128 to the inch, which is sufficiently close to
produce an image of good definition.

Owing to the General Strike, it was imbossible for us to publish issues of THE
WIRELESS WORLD for May 12th and May 19th.

publication will be continued as usual.

The strike now being over,
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'Nem‘roclyned HE Goupling:
with High Eﬁcien ils.

e

We describe in the following article a three-valve receiver for
200-600 metres of remarkable efficiency, which we believe the
beginner will have no difiiculty ‘in making up. Onec stage of
H.F. is used, followed by a coupled circuil. Lilz conductor
is employed for the coils, which have a resistance, at -109 melres,
of less than 2-3 ohms, making them without doubt fhe most
efficient coils ever used in a broadcas! receiver described in a
wireless journal.

HERI are stories going the rounds just now to

the effect that certain recent discoveries and im

provements in design will enable us all to make
our receivers non-radiating.  These stories are not. we
think, to be taken seriously, and our only excuse for
mentioning the matter here is that we do not wish
a new reader to think that the receiver iilustrated and
described below belongs to the class referred to. We
have not suddenly made any remarkable discoveries ; old
readers will probably remember the number of receivers
of the non-radiating type (generally called ‘“ Neutro-
dyne " receivers, although the word Neutrollyne is a
trade name) which have heen described from time to time
in this paper. A five-valve Neutrodyne receiver, the first
to be deseribed in this country—it was also probably
the first Neutrodyne receiver for Dhroadcast reception
made here—was huilt by the writer carly i 1923, and
full constructional details were eiven in The Wircless
World for December  1gth, 1923.  This first five-
valve Neutrodyne receiver, used with the valves avail-
able at that time (they were ‘““R " type  valves),
was sensitive and selective, and. when properly  set
up according to the instructions  given, would not
generate oscillations.  That was described  three years
ago. and since that time we have given constructional de-
tails of about fifteen others having from one to three
high-frequency stages. the usual valve detector, and one
or two stages of low-frequency magnification

Earlier Neutrodyne Receivers.

Anyone sufficiently interested in the subject of hizh
frequency amplification would find it instructive to spene
an hour or two looking over these designs ; he would natice
the gradual changes which have taken place in the design
of the high-frequency couplings, the modifications in the
actual layout of parts. the improvement in the construc-
tion of the components used. and, probably. the gradual
development of a more or less exact method of design
will become evident. For it cannot be «denicd that, goud
as they were at the time and marking definite steps for-
ward as they do, the earliest receivers of the type we are
discussing were, shall we say, of an experimental nature

7

By
W. JAMES.

—rather crude affairs, in the light of present-day practice.
They worked splendidly, but sometines success only came
after many trials.

But now these sets can be designed with exactness.
When one is built it can he connected up, and a dozen
or more stations tuned in on the loud-speaker in the first
halt-hour of its life.

Theory and Practice.

The closeness with which the practical results compare
with those predicted is largely—in fact, almost entircly—
a matter of how far we are prepared 10 go to make the
receiver  theoretically  perfect.  Take the case of the
balancing or neutralising condenser. Only a few days
ago it was sabl at a meeting of wircless people, many of
them experts. that ““ you break one side of the filament
circuit of the high-frequency valve. balance the stage
by adjusting the receiver for minimum signal in the
phones. restore the valve, and . . . the stage oscillates.”’
We remain firm believers in this simple and admittedly
old-fashioned method of adjusting the circuit, however.
It is simply a matter of vight design.  The function of
the balancing condenser is to halance out or to neutralise
the capacity of the grid and plate of the valve. and it
wiil perform this function exactly. provided the circuit
is properly designed.  Ton often this poor little con-
denser ix expected to balinee out masnetic couplings
hetween coils, capacitative couplings duc to the proximity
ot coils and tuning condensers. conductive couplings due
to the presence of resistance in the connecting wires and
hatteries, and generally to hold the recciver stable over
a wide range of wavelengths regardless of the fact that

B9
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Long Range Three-valve Receiver.—
it was never intended to compensate tor these stray
couplings which, moreover, vary with the tuning.

The balancing condenser will provide a perfect balance,
provided it has the same nature as the condenser to be
neutralised, that the magnetic -coupling between the
neutralising coil and the plate coil (in. a transformer
stage) is extremely tight, and that the capacity due to
the proximity of these two windings is sufficiently small.
All other couplings should be eliminated in a proper way ;
for instance, coils should be so placed and screened that
there is a negligible stray magnetic coupling, tuning
condensers should be screened to stop the variable capaci-
tative coupling between them, bye-pass condensers should
be employed, and, where necessary, grid and plate con-
necting wires should be screened. \When these things have
been done, the receiver will more nearly resemble a
Dalanced stage as drawn on paper, and, provided the
design is faithfully copied, the beginner cannot fail to
secure satisfactory magnification and selectivity without
oscillation.

Litz Conductor Used.

Turning now to the receiver illustrated here, our aim
was to pri-lice a set with one high-frequency stage, valve
deiector. and one low-frequency magnifier which would
give approximately the same results as the ordinary type

Wireless
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gauge copper wire. Iach strand has a covering of single
silk, and the cable has an outer covering of double silk.
This wire was specially made up for us by the London
Flectric Wire Co., Ltl., and it is not very expensive.
It can be obtained by anyone, and it should preferably
be orderedl in a length instead of by weight.

Electrical Properties of the Coils.

The first coils were wound with ebonite tube formers,
but it was found that the resistance of the circuit com-
prising the coil, tuning condenser, connecting wires and
detector valve at 400 metres was 3.4 ohms, as compared
with 2.9 ohms when an identical coil. but wound on a
Paxolin former, was used. The ebonite was, obviously,
leaking a little, although it was of good quality, but
the effect of the leakage was sufficient to increase the
resistance of the circuit by o.5 ohm. This effect is more
pronounced the lower the resistance of the coil, and would
e negligible with a coil having a resistance of about
5 or more ohms. Incidentally, it should be noticed that
when truly low resistance coils are used, the insulation
resistance of parts like condensers and valve holders
should be extremely high, otherwise the effect of connect-
ing them across the coil is to throw an appreciable loadl
on the circuit. an effect which would be negligible
with coils of higher resistance.

The use of low-loss coils introduces, then, fresh diffi-

culties which, luckily, can

+H.T, B +HT., usually be avoided with a
\/ T little care.
o K, © . 7o The final coils as used in
T ' the receiver therefore have
#’éz Iitz secondaries of 53 turns,
Cy the Paxolin® tubes being
3in. in  diameter, 3¥in.
1 - --= long, with a wall in.
% 4 Q e thick : as the turns are
E wound touching the winding
T 1 | , length is only about 2§in.
‘= ) J - It was found that the re-
TR | ) LT gistance of a tuned circuit
= 50 L ¢ consisting of the coil, tun-
Fig. 1.—The circuit diagram. N.C, is the balancing condenser, and K the reaction condenser. ing. Cond,enser’ and valve
vapidly increased at  the

»f Neutrodyne receiver, having a further stage of high-
trequency magnification. We have, we think, successfully
done this, and in doing it the whole field of high-
frequency amplification at broadcast wavelengths was
explored. :

It was decided first that the secondary windings of the
transformers should have an inductance of about 200
microhenries, and be tuned with o.coos mfd. variable
condensers.  This gives a working wavelength range of
200-600 metres. Coils were made up and their high-
frequency resistance measured over this wave range. the
object being to find a relatively compact coil with a low
average resistance. The final coils are wound on Paxolin
tubes, 3in. in diameter. and the windings have fifty-five
turns of l.itz,! there being twenty-seven strands of No. 42

' Litz is quite easy to woric with. The strands, having a
covering of single silk, are easily cleaned and soldered together
at the cnds, but care should he taken not to break off any
strands. -

B 10

shorter waves, the actual resistance values for the circuit
heing as follow :—
Effective Resistance of
Clircuit.
2.0 ohms

Wavelength of Clircuit.
550 metres
500 .
450 .,
400
350
300
250 ..
200 .. o
This could have been avoided by a slight change in
the coil constants if it were necessary to prevent the some-
what rapid rise in resistance at the higher frequencies.
but, as a matter of fact, the coil was deliberately made
as described because of certain advantages which accrue

2 Paxolin tubes are obtainahle to order from the Micanite
and Insulators Co., Ltd., Empire Works, Blackliorse Lane,
Walthamstow.
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Long Range Three-valve Receiver.—

when the coil is used as the secondary of a tuned trans-
former. A good deal of the increase is also due to the
resistance of the tuning condenser.

In Fig. 1 the three coils which we have been discuss-
ing are shown tuned by 0.0005 mfd. condensers, and
are marked A, B, and C.

Cotl A is the secondary winding of the input trans-
former of the set, the primary Leing tapped and connectel
to the aerial and carth. The primary is tapped to enable

selectivity and volume readily to be yvaried,

A rear view of the receiver described.

the three coils, and the copper screens should be noted,

Coil B is the secondary of a transformer whose primary
winding (P.°T) is joined to the plate of the high-frequency
valve. The third coil, €', is coupled to coil B Ly a
few turns of wire, and its ends are connected to the
detectar valve.  This coil, €, also has a tap which is
joined to the filament; hence the detector is across part
of the coil only. and the effect of the relatively low grid-
filament resistance in impairing  selectivity and signal
strength is minimised.  Tf the grid circuit of the Jdetector
is connected across the outer ends of the coil, the effective
resistance of the circuit is very considerably increased.
But as less and less of the coil is connected to the orid-
" filament of the detector, so the effect of the detector in
raising the apparent resistance of the circuit becomes
smaller and smaller. By varving the amount of the coil
connected to the detector a point can he found where
the sclectivity is not much worse than that which obtains

when the detector is used as an anode rectifier with

Wireless
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ample negative bias, and where the signal strength is
practically the same as when the detector is connected
across the whole coil.

Not that the detector circuit should he considered Ly
itself ; it should not be. for the transformer winding
P.T connected in the plate circuit of the ampli-
fying valve has to be proportioned, for the best results,
according to the total effective resistance of its secondary
circuit.  Now, although we have the primary winding in
the anode circuit of the amplifying valve coupled to the
secondary winding B. this coil B is, in turn, coupled by

The method of mounting

a few turns to coil C; hence the primary winding should
be so proportioned and arranged relative to coil B that

the loading due to coil ' and the detector is allowed
for. “That is to say, the complete coupling between the
high-frequency and detector valves shauld be considered
as a whole, and the primary winding be so proportione]
that it gives maximum amplification.

Important Considerations.

The magnification obtaine:] due to pure radio frequency
amplification—that is, when there is no reaction effect—
depends on a number of things. It depends, for instance,
on the inductance of the primary and secondary wind-
ings. their coupling, their losses, the capacity of the two
windings, the wavelength, and the properties of the valve.
The various values can all he measured.

A goord thing to start with is the valve: the valve
chosen for use in the high-frequency stage is ot the 5-volt,

MATERIALS REQUIRED.

1 Ebonite panel, 30in. > 9in. x in.

1 Baseboord, 30in. x 9in. x }in.

3 00005 mfd. tuning condensers (General Electric Co.,
Ltd.).

1 Micro condenser (Igranic Electric Co.)

3 Valve holders (Benjamin Electric Co.) .

2 Rheoslots (Cosmos, Metro-Vick Supplies, Ltd.).

I Inlervalve transformer, type AF3 (Ferranti, Lid.).

1 0-0003 mfd. fixed condenser (Dubilier).

1 2-megohms grid leak and holder (Dubilier),

1 Telephone jack (Edison Bell, Ltd.).

1 Balancing condenser (Bnlgin, Lid.).

3 Paxolin tubes, 3in. diameler, 3}in. long, 'zin. wall.

50 yards 27[42 Litz. each strand S.S.C., D.S.C. overall
(London Electric Wire Co., Lid.).

I H.F. choke (Cosmos, Metro-Vick Supplies, Ltd.).

3 1 mfd. Mansbridge condensers (Telegraph Condenser
Co.)

Clix sockels and plug, terminals, wire, and a sheel of
gauge No. 24 copper,
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Long Range Three-valve Receiver.—

quarter-ampere type; average valves have an impedance
of about 7,000 ohms and an amplification factor of 7
when the anode voltage is go and grid bias —71.5. The
valve actually used in the high-frequency stage is a
Burndept T.523. and when measured its impedance was
found to be 6.500 ohms and its amplification factor 6.53.
The remainder of the circuit, except the primarvy winding,
has already been dealt with.  We have, therefore, to
arrange for a primary winding which will give high ampli-
fication over the whole tuning range. With many trans:
formers the amplification is much lower at 509 than at
300 metres. The transformer used in this receiver, how-
ever, has a relatively flat amplification curve over the
whole range of wavelengths

H.F. Magnification Obtained.

Before proceeding further with the design of the pri
mary, the method of balancing the high-frequency valve
must be mentioned. The circuit is shown in Fig. 1,
where P.T is the primary winding and P.N the halancing
winding. The sccret of success herc appears to be to
make the magnetic coupling of coils P.'T" and P.N as tight
as possible, while keeping the capacity of P.T. P.N negh
gibly low. Tt is evident. therefore. that either some form
of clectrostatic sereening of coils P.T. P.N should be em-
ploved or the coils themselves should e physically small.
Screening was tried and discarded because of the objec-
tionable effects produced by the screer.  [inally. coils
P.T and P.N were wound with fine wire, as we have done
hefore in earlier receivers of this type. It was found
that with a double winding of cleven turns of No. 40
D.S.C. wire (1 total of tweniv-two turns). the cesired
uniformity of amplification was obtained. The pure radio
frequency amplification of the single stage was measurec
and found to be as follows :—

Wavelength of Cirenit

in Metres. Amplification.
180 18.0
230 19.3
200 20,0
350 21.6
410 214
470 22.0
520 22,3
590 20.7

The amplilication is uniformly high. This is partly due
to the close coupling of primary to secondary. Much
higher amplification at the lower wavelengths can easily
he obtained, but the amplification falls off Ly a serious
amount at the longer waves. and it was thought Detter
to be sure of a high average.. These tests also showel
that the selectivity would be quite satisfactory.

To receive distant stations satisfactorily a much higher
magnification than 2o is required. Reaction is therefore
applied from the detector valve to the cail C by means
of a small variable condenser. The size of the reaction
condenser required (K, Iig. 1) depends on quite a number
of things, one of the most important heing on the charac-
teristics of the detector. It was found that a small
condenser was sufficient to enable oscillations to be pro-
duced over the whole range when the filament tap was
taken at the fifteenth turn from the end connected to the
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reaction condenser, the detcctor valve being a Marconi
or Osram D.E.sB. This valve has an ‘amplification
factor of 2o and an impedance of 30,000 ohms or more.

Tf a valve with a much lower amplification factor or a
higher impedance is used, the tap would have to be placed
Jower down the coil—in fact, a tapping at the centre of
the coil would be desirable.

Reaction, Used with Precaution.

With reaction applied as shown in' the diagram, the
offective resistance of the coils B and € is reduced. the
sclectivity is improved. and. of course, signals are von-
siderably strengthened. 1t is found that the fust valve
does not oscillate when the ddetector circuit is made to
oscillate  weakly — in  fact, the aerial circuit 1s not
affecte] by adjusting the reaction condenser when the
neutralising condenser is properly set. The rece:ver is.
iherefore. a perfectly safe one to use. for, once the first
valve is balanced—an operation which takes only a
minute or two—the set can be made to oscillate when
tuning, and the oscillations will not reach the aerial pro-
vided the aerial is not laid near the coils B and . If
the aerial is laid near these coils. a certain amount of
energy will pass from the coils B and C to the acerial
hecause af the capacity coupling.  The copper screens
which can be seen in the illustrations are for the pur-
pose of stopping couplings hetween the circuits, and not
for screening the set from the aerial. Thercfore, the
acrial lead should run direct to the aerial terminal of the
set, and the set be so placed that the acrial does not pass
close to the coils. This precaution should, incidentally.
he taken with anv set.  After all, we want the incoming
sienal to pass from the input of the set to the detector so
as to take full advantage of its selective tuning circuits.

We wish to make it clear at this point that if the
receiver is not properly made and set up. it will oscillate
and radiate just like any other receiver. and beginners
arc warned to take great care not to work with the detector
oscillating until thev arc satisfied that the set is properly
balanced.

Constructional details for the building and operation of
the receiver will be includerl in the next issue.

The next issue of THE WIRELESS WORLD, fo be
dated June 2nd, will contain a Supplement Porfrail
of Mr. J. C. W. Reith, Managing Direclor of the
B.B.C., specially taken by THE WIRELESS WORLD.
A note regarding the career of Mr. Reith will also
appear in that issue, and no more opporiune moment
could be chosen than the present,~when the triumph of
broadcasting in connection with (he recent industrial
troubles has been so direcllv manifested.

This issue will also contain the monthly pages devoted

{o the interests of the Wireless League, and, in case

there may be difficulty in obtaining copies of this

issue, readers who do not place an order are advised

fo do so rather than chance being able to secure a
copy at a bookstall.
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A Section Devoted to the Practical Assistance

SINGLE-COIL OSCILLATORS.

It is often desirable to simplify the
construction of an oscillator for use
with a superheterodyne  or  super-
regenerative receiver, or  for other
purposes, and in such circumstances
the adoption of one of the many
moditications of the so-called Hartley
circuit will considerably facilitate the
operation of winding suitable coils.

A somewhat unusual modification
of this arrangement is shown in Fig.
1(a). This scheme of connections has
the advantage that no high-frequency
choke is required : a scries condenser
insulates the grid from the high-ten-

000000

cuit is shown in Iig. 1 (b). The
fixed  condenser  connected  between
the anode and the coil serves to pre-
vent a short-circuit of the high-ten-
sion battery. 1t shoukd be noted that
a certain amount of control of reaction
in both these circuits mav be obtained
by varying the position of the fila-
ment tapping point on the coil, al-
though it is, as a rule, hetter to con-
nect to the centre point.

Fig. 1 (¢) shows a form of oscil-
lator in fairly common use in Anierica
as a generator of local oscillations
for superheterodyne work. In this
case an inductance in two sections is

(a)

(b)

I
&) T3
h(c)

Fig. 1.—Single coil oscillators.

sion battery. It is not, however, a
form of oscillator which can be re-
commended for general use, although
it has certain applications.  This
same remark also applies to the
simplest form of Hartley circuit, in
which the high-tension battery is con-
nected between the plate of the valve
andd one end of the inductance coil,
for the reason that it is seldom de-
sired to allot a separate battery to
the oscillator valve alone, as is neces-
sary if the high-tension hattery is con-
nected in this position.

The conventional and probably
most popular form of single-coil cir-

9

used. s the by-pass  condenser
shunted across the high-tension bat-
tery is, in effect, connected across the
break in the coil. and carries oscil-
latory currents, it should he of ample
capacity, and mounted near the coil,
If the coils arc in the form of a con-
tinuous winding on the same former,
with a break at the centre. the total
inductance will' he practicatly that
of the two sections considered as one
continuously wound coil.

A limited control of reaction is ob-
tained in this circuit by varving the
applied H.T. voltage and filament
brilliancy.

of the Beginner.

CONSTRUCTING A FRAME AERIAL,

It is not casy to lay down a hard-
and-fast yule as to the number of
turns in a frame aerial designed to
cover the normal broadcast wave-
band, as the inductance of the wind-
ing will depend on several factors,
such as the diamcter and the spacing
between adjacent turns. It may be
said, however, that if a fairly con-
ventional form of construction is
adopted it will be found that a total
length of wire of about 73ft. will
give a suitable wavelength range
when tuned by a variable condenser
having a maximum capacity of
o.0005 mfd., It will thus be seen
that, in the case of the usual rect-
angular winding having sides of 2ft.
(i.c., 8ft. to a turn), about nine turns
will be sutficient.

For tuning to the Daventry station,
and others operating on similar wave-
lengths, it is found that a frame
having about 260ft. of wire will be
satisfactory in the majority of cases.

It will hardly be necessary to point
out that it is gencrally casier to re-
move than to add wire to a com-
pleted frame, so the constructor is
advised to err rather on the side of
too many than too few turns.

~ 0000

PROTECTING INDUCTIVE WINDINGS.

The amateur who wishes to reduce
to a minimum the risk of burning
out his telephone, loud-speaker, and
transformer windings should observe
the rule of never ‘‘ breaking'’ or
“ making ”’ an anode circuit contain-
ing such iron-core windings when the
valve filament is glowing. It is safe
to say that a large proportion of
breakdowns are due to surges of
current set up under these conditions

B I3
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rather than to the effect of the nor-
mal steady anode current.

1t will be realised that when the
valve is switched ““on” or “ off.”
whether suddenly or by mecans of a
rheostat, - the heating and cooling of
the filament will occupy an appre-

Wireless
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ciable period of time; thus the in-
crease and decrease of anode current
will be a fairly gradual process, the
back E.MLF. will be small, and
heavy surges will not be set up.
These precautions are, of course,
most necessarv when large anode

DISSECTED DIAGRAMS.

MAY 26th, 1936.

currents are passed, and should
always be observed when dealing
with power valves. Needless to sav,
these remarks are not applicable to
H.F. amplifiers, or to any valves not
having iron-cored inductances in their
anode circuits.

No. 30.—Stage-by-Stage Tests of a «+2 H.F. Neutrodyne.”

A consideration of the series

course of procedure lo be

It cannot be assumed, however,
as a balance obtained with eath individual stage ma

in order,
H.F. valve.

Final adjustment

adopied in locating faulls in a set

described in various issues of this journal.

of circuil diagrams given below will indicate an effective and logical
which is lotally or partially inoperalive.
that these tests will conclusively prove that the receiver as a whole is
y be upsel by the addition of the second
of the neutralising condensers should be carried out in the manner

1

2

The complete circuit diagram of the receiv

the usual cursory examination and simple tests have failed to

indicate any source of trouble. The following tests should be
applied in the order given.

er. Tt is assumed that

\ The detector and its associated circuits may be tested by re-
moving the second H.F. valve and connecting the aerial lead-in
wire to its anode socket.

or set at minimum capacity.

The neutralising condenser is removed

3

4

The second H.F. stage and the transformers are tested in a
the first valve and conrnecting the
Note that for both the foregoing tests
it is necessary that the low-tension battery should be earthed.

similar manner by removing
aerial to its plate socket.

B Iy 4

conve!

A test of the aerial-grid transformers and an additional check
of the effectiveness of the first H.F.
changing the position of the leaky grid condenser in order to
rt the second valve to a detector.

transformer is obtained by

25
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Natural Tone

RADIOLUX
AMPLION
Type RS.1.0
Price £7:7:0
Other Amplion
Models from
38~

The Radiolux AMPLION

has many good points,
but perhaps none is more
striking than the quality
of natural

which

reprcduction
it possesses to a
remarkable degree.

Obtuinable from AMPLION STOCKISTS, Radiv Dealers or Stores.

Demonstrations gladly  given during  business hours  at the
AMPLION Showrooms:

25-26, Savile Row, London. W.1. 10, Whitworth St. West, Manchester
78-82_High St., Clapham, S W.4. 101, Si. Vincent Street, Glasgow

Iﬂ

ST ST

here is no substitute
for a genuine AMPLION

T T e

i

T T T T T T T AT AT !f

Annowncement of Alfred Gruham & Co. (E. A. Graham), London, $.1:,4

10 Advertisements for " The Wireless World

*ADJUSTABLE
CONE BEARINGS
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SLOW MOTION
HE ** Cesmos ™ Condenser s

a slow motion condenser with
absolutzly no backhsh either
when new or after use. This
desirable featurc is accomplished
by the use of a spring belt held
m tension, which permits coarse
tuning with the large knob, and a

‘l slew motion with the small
nob.
Cone bearings allow for adjustment
and the slow motion hracket can
be mounted for remote control as
shown i1 the lower illustration,
The condenser for fine tuning,
METRO-VICK SUPPLIES LTD,

(Proprictors

Metropolitan-Vickers Eles, Co. Ltd)

Metro-Vich House, 145 Chasring Cross
Rosad, London, W.C 2,

Prices:
Slo.w Motion ‘00025 nfd. 14/9
, » 0005 ., 15/6
Orcmary,, ‘vooz2s 12/~
» » ‘000§ 13/-

gl I ]

are only accepted from firms we believe to

be thoroughly raliable,
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;TlustAlis;en to the difference

this LEWCS Coil makes!

Each LEWCOS Coil
is tested in our labor-
atory. Itis then boxed
and sealed up, and
reaches you in perfect
condition.

g

LEAR as a bell the typical French Orchestra came

through as the listener tuned in with his LEWCOS

Coil.  Coil after coil had been tried and discarded

in an endeavour to realise that rare selectivity and fine
tuning so essentia' to complete radio enjoyment.

Test this new coil yourself. Be sure the LEW seal 1s un-

unbroken. Ask your radio dealer for a demonstration.

_ 3.70"
10-

250

9.

60 | 75
6

5 | 150 | 20

76 186

100

e e
4 WY €
Inductance (oil

3 LEWCOS advantages: )

1 High electrical efficiency with great
mechanical sirength.

5

D) Great sclectivily resudling i ex-
~ tremely fine tuning.

% Exceptionally low high frequency
O gesistance with increased  signal

strength.
\ THE ‘
L\ LONDON ELECTRICWIRE

} Manufacturers of Glazite

Playhsuse Yard, Golden

Constructorq/

2. TMC

"®"| Low Capacity Keys

e . combine
Extreme Low self-capacity.
{ A positive locking action.
Rapid make and break.
Unvarying performance.

Adaptability to varied switching
requirements.

Ne, 1 T(.M.C. Strong and accurate construction.
Lo S Pleasing appearance.

They arc designed by Radio engineers.  The
 Gold-Silver ~’ contacts will not oxidise. The live
parts of the key are insulated from the frame.
Individual parts are machine made, ensuring,
accurate construction. Inds of the springs arc
tinned to facilitate soldering. Escutcheon plates
and levers are polished and lacquered brass
or bright nickel plate.
Made in Three Models.

No. 1. 12 point, 3 position 7/-
No. 2. 6 point, 2 position 6/-
No. 3. 24 point, 3 position 15/6

Lane, London, EC.1. 2

Judd

Meniion of ** The Wireless World,” when writing 1o advertisers, will enswre prompl atiention,

Send for a copy of the T M.C.

ataleguc. is free on reques
Catal It quest

If your dealer does not stock T.M.C. Goods we will
supply you direct at the above prices, post free.

TELEPHONE MANUFACTURING CO., LTD.,
Hollingsworth Works,
WEST DULWICH, LONDON,

‘Phones : Sydenham 2460,1.

REDUCTION OF PRICE
Our No. 3 Lightweight Headphone, inclusive of plush-linei case, is
reduced to 196 as from May 17th

S.E.21,

26
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INTERVALVE TRANSFORMERS,

Some Notes on Their Development Since the War.
By R. L. SMITH ROSE, Ph.D., M.Sc, A.M.IE.E.

HEN the three-clectrode valve lirst came into
practical use, during the war, it was early
applicd as a low-frequency amplifier not only
in connection with wireless reception. but also for earth-
current telegraphy by means of power buzzers. Almost
from the start iron-cored transformers were used as the
mtervalve  couplings in  these amplifiers. Under  the
stress ol war comditions it was natural to find that these
translormers were developed  somew hat hurriedly on o
“trial-and-error 7 basis rather than by a detailed ana-
Ivsis of the hehaviour of its varjous component quantitics.

At that time to obtain the maxinm amplilication at g
convermiently  audible frequency. such as Soo or 1.000
eveles per second, was more important than the present-
day demand for uniform amplitication at all frequencies.

Limitations of Early Designs

Another important point was (he weight of the whole
amplifving cquipment, and since. ow ng 1o the inefliciency
of the instrument, it was frequently found that three or
four stages of L. 1. amplification were heing used, the
weight of the individual transformers was very important.
While some of these ampliliers are remembered as being
fitted with transformers, cach weighing several pounds,
the general tendency was to praduce a transformer which
weighed only as many ounces.  This consideration m-
posed two important limitations on the transformer. from
which we are still struggling o obtain freedom at the
present time. ‘The first of these limitations was in
regard to the quantity of iron that could be used ;- while
the second was that the copper wire emploved had 1o he of
the smallest possible diameter, and covered] with the mini-
mum amount of insulation. It was realised in a general
way that the primary winding should have an impedance
of several thousand ohms at o convenient audible fre-
quency. such ax 800 or 1.000 cveles per second. and then
m order to get anv step-up effect in the transformer it
was neeessary that the number of secondary turns should
be several times as great as that of the primary.  As a
result of these considerations a big demand arose for
No. 47 S.W.G. copper wire. only two-thousandths of an
inch in diameter.  The technique of the production and
handling of this fine wire was not widelv known, although
it had heen previously used on a limited seale for the
windings of high-resistance telephone receivers.  In due
course this material became availalile in suffi iently large
quantities. hut hoth the wire and its insulation were of g
very varying quality.  The properties of the jron cores
were comparatively well known owing to the widespread
use of induction and repeater ~oils in connection  with
land-Tine tclephone practice.  In the earlv stages of the
production of intervalve transformers the core was fre-
quently made up of soft iron wire as used in thesc tele-
phone coils, but in other cases sheet-iron stampings were
emploved after the fashion prevailing in power trans-
formers.

11

Although during the war it was common to speak of
valve amplifiers which gave current or voltage amplifica-
tions of thousands or even millions of times, it was found
later. when measurements hecame possible, that these
figures were grossly exaggerated.  Using the average war-
time product of transformer with the standardised tvpe
of R 7 valve. the voltage-amplilication of the comhina-
tion was found by measurement 1o be of the order of 8§ to
4. Even when using several stages in cascade it was
found 10 be difficult 1o reach an overall amplification ex-
ceeding 200, I'he limitation to the amplification obtain-
able was alwavs set by the stability of the svstem as a
whole.

The transformers in use to-dav
tvpe of R vglve,

give. with the same
@ voltage amplification of between
25 and 335 at @ frequency of 1,000 eycles per second ;
although by carefntly adjusting the windings for reson-
ance at this trequeney o value of 6o may he reached
Still higher values mayv be obtained by using the special
valves now available, By using two of the former stages
in cascade. an overal] amplification ot the order of 1.000
may be obtained with the perfect stability and quiet hack-
ground which is so necessary for the comfortalle recep-
tion of faint signals in telephone receivers.  For recep-
tion purposes nowadavs it is doubtful if anvthing is to
be gained Ly using more than two stages.

Uniform Amplification.

Having obtained the neeessary amplification at a single
frequeney, the next stepis 5o to design the transformer
that this amplification 1s maintained as constant as pos-
sible over the whole range of audible frequencies—say,
from 30 10 5,000 cyeles per second. To ussist in this
matter. however, it is heeessaty to have some means of
measuring the amplitication.  Several methods of accom
plishing this have been devised and are in use.  With the
exception of those which require relatively large voltages
Lo operate them. these methods employ a telephone to
indicate cither an equality of note intensity or a null
point in a bridge balance. Now, anyone who has used
@ telephone for measurement purposes will be familiar
with the fact that it is very ditficult 1o work with notes of
a pitch corresponding to the extremes of the audible scale.
Tn particular it is verv ditfieult 1o make accurate mceasure-
ments at frequencies helow abou 250 cycles per second, a
band which covers approximately the lower half of the
musical scale.

Since the majority of transformer characteristic curves
show a decided falling-off in ampliication for frequencies
of 250 ‘il 500 cveles per second. it is evident that the
region in which the characteristio requires to be improved
is exactly that in which it is very dithicult to mmake useful
measurements.

In spite of this drawback. however, there has leen a
steady improvement in the performance of the best inter-
valve transformers.  The italies are considered to be
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limits our knowledge of the performance of the trans-

necessary, since a large number of transformers are still  former ; and secondly, of the extent to which the amplifi-
far from even the approach to the ideal which can be cation must decrease for frequencies below z50 cycles per
practically realised. It is a curious thing that while the  second. It is this last feature, common to all trans-
transformer is probably the most difficult component of a  formers, which causes many experimenters to favour the

50

45

40—

35

30

25

20

VOLTAGE AMPLIFICATION

15

10

FREQUENCY IN CYCLES PER SECOND

Fig. 1.—Frequency characteristics of six commercial trans-

formers selected at random.

wireless receiver to design and construct, it is the
first to which the majority of newcomers to the
industry turn their attention; and they frequently
begin by repeating most of the mistakes made by
those who have gone beforce them.

Advantages of Low-Impedance Valves.

To give an idea of the characteristics which it
is possible to realise ir modern transformers, the
results of tests on six of these selected at random
is given in the accompanying Fig. 1. In consider
ing these in relation to, say, those published by the
writer about two vears ago,' it must he remem-
bered that part of the improvement which has re-
sulted in the interval is due to the rapirl develop-
ment of the low-impedance valve, and Fig. 2
shows the amplification-frequency characteristics ol
three modern tiansformers used with low-impedance
valves. In a previous article® it was shown that
the performance of a transformer was more aceu-
rately represented by plotting its amplification-
frequency characteristics on a “pitch 7 scale as
the base line. For the transformers mentioned
above this has been done in Figs 3 and 3 These
diagrams give an excellent idea. first, of the manner
in which the telephone method of measurement

— e

1 Phe Wireless World, March 12th, 1924, p. 733.
2 The Wireless World, April 15th, 1925. p. 329.
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yesistance-capacity  coupling  for audio-frequency ampli-
fiers.  This method, however, precludes the possibility of
obtaining any effective step-up of voltage in passing from

o 500 1000 1500 2000 2500 3000 3500 4000 one valve to the next, and so entails the use of a larger

number of valves to achieve the same result. Tt is prob-
able that the best wayv out of all these difficulties is to
adopt o combination of circuits in which the various
defects balance out.  An ex-
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In concluding this section, it is worthy of note that the
question of amplitude distortion in intervalve trans-
formers appears so far to have received very little serious
aftention. In the complex wave-forms which a trans.
former is called upon to pass nowadays, it is evident that
unless the amplitudes of the component frequencies are
reprocuced in strict relation to each other distortion must
result ; although to what extent this is serious, it is diffi-
cult to say at the present time.

The Life of an Intervalve Transformer.

The life of a picce of clectrical apparatus is considered
to be that period of time during which the apparatus will
perform its allotted function efficiently. It is not neces-
sarily the period which elapses up to the time that the
apparatus ceases to be operative.  For example, for test
purposes, the life of an ordinary electrie lamp is taken
as the number of hours of Lurning which the lamp will
give before its output of light falls to So per cent. of its
initial value when used under the specifiecd input con-
ditions.  This period may be only a sniall fraction of the
total life of the filament, and is usually determined by the
blackening of the bulb. Although for domestic purposes
the lamp is not often withdrawn from use at this time it
would probably be economical to replace it by a new
lamp in many cases.

We may thus take the life of an intervalve transformer
as the period during which it acts as an efficient means of
coupling together two valves in an awdio-frequency ampli-
fier. Tt might he thought that it was easily possible now-
adays to produce a solid picce of electrical apparatus like
an_intervalve transformer that would have an almost
indefinite life. In the experience of the writer, however,
and particularly during the last six vears, nearly every
transformer has a perfectly definite life, which is deter-
mined by the partial or complete breakdown of the
primary winding. This defect is shared with the high
resistance telephone receiver and, in some instances. with
loud-speakers; and while it may he good for trade, or
may not be considered very important during a stage in
which continual improvements are Leing made and there-
fore all apparatus rapidly becomes obsolete, it is surely
about time that some sort of relialility could be obtained.
The writer has previously complained of this drawhack
of intervalve transformers in an article published about
two vears ago.! Since that date many other makes of
transformer have been experimented with : anul although
the results have shown some improvement, due probahly
to the abandonment of No. 147 S.W.GL wire in most cases,
there are still very few types which have given consistent
service under normal conditions without resulting in a
breakdown of the primary winding.  The complete break-
down is usually preceded by a period of intermittent «is-
continuity, where the amplifier containing the faulty
transformer is responsibile for large crashing and grinding
noises in the telephones or loud-speaker.  Uunder these
conditions it is frequently found that while the applica-
tion of an E.M.F. of about one volt to the primary wind-
ing will not cause any measurable current to flow, the
switching on of the high-tension supplv at. sav, 100 volts

VThe Wireless World, vol. 13, p. 734, March 12th, 1924.
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immediately results in the passage of the normal current
of a tew milliamperes. This is evidently due to the
existence of a minute gap in the winding, which can only
be bridged by the application of an adequate potential
difference. The intermittent nature of the contact across
such a gap can easily be imagined as due to something
in the nature of alternate fusing and re-welding of the
contacts.

As a recent particular example of the breakdown of
transformer windings, the following personal experience
may be recorded. A crystal recciving set and a two-stage
power amplifier is used to get loud-speaker reception from
the London broadeasting station.  ‘Uhe set has now been
running for nearly two years and, excluding the main-
tenance ot the batteries, has received no attention what-
ever—cxee pt for the replacement of fawlty transformers.
‘This last operation has been carried out on three occa-
sions in the two vears, the first-stage transformer having
been replaced once and the second-stage transformer
twice.  “The eriticism that the breakdown is due to the
application of excessive high-tension voltage is answered
by the fact that the first transformer is merely a coupling
between the cryvstal detector and the first valve, and is
therefore not connected in any way with the high-tension
supply.  When receiving the carrier wave from the broad-
casting station the steady current flowing through the
primary winding is about 10 microamperes. The trans-
formers installed in this set were among the most expen-
sive obtainable, and as they are guaranteed indefinitely
the writer has been fortunate in getting replacements free
of charge.  This return of the faulty components has been
done not only on economic grounds, but also because it
would seem to be the only effective way of making the
manufacturers realise the defect, and to seck out and
remove its cause. Tt seems hardly possible to believe,
however, that all purchasers of this particular brand of
transformer are following the writer’s example in return-
ing them for replacement at a rate of nearly two a vear.
For the only conclusions that it would seem possible to
draw from such an event are either that the firm is,
directly or indircetly, making an enormous profit on the
original price of the transformer, or that it will soon be
involved in Lankruptey proceedings.

Faulty Primary Windings.

As was mentioned above, the expericnce of several
vears ago showed that the high-resistance telephone
receiver was similarly liable to lreakdown. To obviate
this trouble it was decided to install telephone trans-
formers in all receiving sets and nse 120-0hm telephones
in place of those of 1,500 to 8,000 ohms resistance, as it
was thought probable that the telephone transformer could
be provided with a much more robust winding than that
ohitainable with the fine wire which it is necessary to use
the Bmited  winding space of @ telephone  recciver.
While this action considerably improved the state of
affairs which previously prevailed, several cases have
already occurred of the Iweakdown of the primary winding
(i.e.. the winding connected to the valve) of the telephone
transformer. In seeking to investigate the cause of the
breakdown, it should he remembered that in every single
instance it is the primary and not the secondary winding
which has developed the fault. This may or may not be
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due to the fact that the primary is usually the inner
winding.

As to the causes of these breakdowns, the opiniens of
the experts scem to be varied and somewhat vague. Ina
few instances the fault is believed to have been defnitely
traced to a Lreakage of the finc wire by compression of the
outer winding on to a sharp, splintered edgeof the material
of the former on which it is wound. In other cases it has
. been attributed directly to the heating cffect of the steady
anode current passing through the winding. While this
is pessibly true of the days when No. 47 S.W.GL wire
was used carrying a current of a few milliamperes and
with no means of sccuring a heat loss from the winding,
it would hardly scem to be reasonable nowadays with the
widespread use of much coarser wire.  Also, as men-
tioned above, one case has been recorded in which the
§teady current through the primary winding was never
greater than about 1o microamperes.

Corrosion of the Windings.

It is possible that the breakdown is due to coivo-
sion caused by dampness in the winding and gradually
reducing the diameter of the wire at one ar more points
until a complete fracture results.” 1t is possible that such
corrosion is assisted by clectrolytic action when a steady
current is passed through the winding. Such corrosion
effects are well known to wire telephone engineers who
have dealings with apparatus intended for use in moist,
tropical areas. The difficulties of cffectively drying out
a closely wound coil of wire are also well known, as the
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effccts are still obtained when the winding is dried out in
a vacuum at a high temperature and then impregnated
with a waterproof varnish.

Short—circuited Turns.

In concluding this article, attention may be drawn to
another defect which, while not causing a Lreakdown of
a winding, may result in a considerable alteration in the
performance characteristic of the transformer. This is
due 1o the short-circuiting of some of the turns of the
winding, which may occur during manufacture.’ Tn the
carlier days, and particularly with the use of No. 4;
S.W.G. enamel insulated wire, it was frequently found
that the individual turns or even whole layers of the wind-
ing became short-circuited due to the cracking and peeling
of the cnamel. With silk insulated wire a similar effect
resulted from the frequent joints which were made in
repairing breaks in the wire during winding. After the
joint had been soldered it was nccessary to ensure that
the ends of wire were well covered so that there was no
liability of their sticking through the insulation of neigh-
bouring turns.  The existence of such short-circuited
turns has the effeet of altering the eclectrical constants of
the winding and so of the performance of the transtormer
in an amplificr.  This change in constants fortunately
provides a means of detecting the existence of the fault.
and in practice each component is subjected to a simple
test for the vector impedance, which is required to fall
within certain definite lmits.

! In some cases one or more short-cirenited turns arve used inten.
tionally to improve the amplificition-frequeney characteristic.
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EENT TOPICS

Events of the Week in Brief Review.

PARIS AND PLYMOUTH.

Listeners on the outskirts of Paris are
complaining that the transmissions from
the I’etit Parisicn broadcasting station on
333 metres are badly interfered with by
the B.B.C. station at Plymouth.

2000
AN INTERNATIONAL PROGRAMME

For the benefit of 150,000 Rotarians
all over the world. the broadcasting
station KOA, of Denver, Colorado,
US.A., is to broadcast a special inter-
national programme on Thursday, May
27th, from 3 to 5 am. (B.S.T.) KOA,
which transmits on 322.4 metres with a
power of 5 kilowatts, hopes to be heard
in all European countries.

o000
WIRELESS ON THE POLAR FLIGHT.

Excellent service was rendered by the
wireless installation on the Amundsen air-
ship * Norge,” which crossed the North
Pole at one o’clock on the morning of
Wednesday, May 12th. The news that
the expedition had achicved its purpose
was received by wireless at Oslo soon
after the event, The message stated that
#ood weather was experienced up to 88.30
degrees. after which fog was troublesome,
No land was discovered.

coo0coO

RADIO ARGUMENT IN U.S.

An interesting situation has been created
in Awmerica by the legal defeat of the
Secretary of Commerce. Mr. Hoover, in
his action against the Zenith Radio Cor
poration, of Chicagro, for transmitting dur-
ing unauthorised hours.  According to
My, Ioover, the decision will lead to
chaos in the ether; on the other hand.
a strong body of opinion is in favour of
a radio connnission consisting of not fewer
than three men instead of the single-
handed control hitherto wiclded by the

Secretary of Commerve.  Mr., Hoover
objects.
0000
WAVELENGTHS FOR DANISH
TRANSMITTERS.

Amatenr transmitters in Denmark have
been allotted the following wavebands ;-
Below 15 metves; from 43 to 47 metres :
from 70 to 75 metres, and from 95 to 115
metres.

The maximum power allowed is fixed
at 100 watts. o

15

BROADCASTING AND THE STRIKE.

The need of a wireless set in every
home was emphasised during the strike,
when owners of humble crystal sots
assumed the importance of newspaper mag-
nates in the eves of neighbours who were
unprovided with any means of obtain-
ing news. In the lamentable event of
another strike it seems likely that every
citizen will be prudent encugh to equip
himself with a wireless receiver.

0000

SALVING A WIRELESS BOAT

Work is about to begin on the task of
raising the (‘ommandant Tissot, the ex-
perimental launch of the Société Frangaise
d’Etades de Télégraphie et de Télégraphie
sans Fil, which foundered and sank in
the Seine in January last. While the
launch will doubtless still yield good ser-
vice, the valuable apparatus which it (on-
tained has been ruined by the long
immersion,

Tt is hoped that the boat will again be
serviceable by the autumn, so that trans-
mitting experiments may he resnmed.

LECTURE BY CAPTAIN ECKERSLEY.

A lecture entitled ~ Broadeast Recep-
tion ™" wil] he given this evening (Wed-
nesday) by Captain P. P. Kckersley,
chiiel engineer of the B.B.C., at an ovdi-
nary meeting of the Radio Society of
Gireat Britain to be held at 6 p.m. (Tea
at 5.30) at the Institution of Electrical
Fangineers, Savoy Place, W.(.2.

0000

AMATEUR TRANSMISSION BOOM IN
AMERICA ?

American  transwitting  amateurs  are
opening a campaign to encournge experi-
mental listeners to build transnitters.

Conumenting on the new movement, Mr,
Hiram P. Maxim. Dresident of the
Anerican Radio  Lelay League, said :
~'The radio public is just beginning to
realise what has loag been the keynote
of amateur radio’s popularity—that is, the
tremendous fascination of being able to
effect tawn-weay communication with other
individuals  scattered the length and
breadth of the earth, and this on appa-
ratus of une’s own construction.”’

THE THIRST FOR NEWS. An euger crowd on the Horse Guards® Parade, London,
listens to the latest strike news broadcast from 2LO. The glant ** Brown '’ loud-
speaker seen in the photograph proved remarkably efficient for cpen-air work.
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WHEN DX GOES TOO FAR.
 Amateur radio is suffering to-day
because the hunger for super-distance cou-
tact has become a lust which has almost
killed short-range friendly, casual con-
tacts."—.N. 7, for May.
0006
WIRELESS FOR FRENCH TROOPS
French amateurs are being urged o
present their obsolete wiveless apparatus
to an organisation in Paris which has
been formed with the object of providing
soldiers with broadcast receivers. Wire
less concerts ave greatly appreciated at
lonely outposts in Morocco. 0
0000
WIRELESS CHEQUE FROM AMERICA.

"The first cheque to be transmitted by
wireless from the Umted States to
Great Britain was received a few days
ago by the Photoradio Serviee at Kadio
House, London. Mr. Warwick Deeping.
the novelist, received the cheque, which
was for £513 17s. 6d., in payment of
serial rights for a new novel The
transmission ocenpied about one hour and
a half.

0000

DANISH BROADCASTING CHANGES

Broudeasting i Denmark has now been
taken over hy the State and the authori-
lies express their intention of taking
strong measures against © pirates.” Prior
to April 1st some 35000 licences had
been issued, but the number is now esti-
mated to be in the region of 100,000.

0000
RECEPTION DIFFICULTIES AT
COLOMBO

A stubborn problem is at present exer-
cising the attention of the officer-in-charge
at the Colombo wireless station, who is
conducting experiments to determine why
signals from his station ave not received
properly by steamers on the Far East
routes.  In these experiments signals
from ships approxching from the east
will be tested by the Colombo and Indian
stations. In cases where signals are
received at greater strength in India
arrangements will be made for a relay
service until the new station at Batti-
cola, on the eastern side of Colombo, is
put into operation.

QCoO00
SHORT WAVES FOR LONG
DISTANCES.

To prove that the ultra-short vave
lengths can render uscful service in long-
distance transmission, the U.8. Naval
Research Laboratory at Bellevue, D.C..
las been carrying out some interesting
teanseontinental tests in the region of 13
metres.

The experiments were carried ont m
broad daylight. between 2.30 and 3 pon.,
between NKF at Bellevue, and G.E.C.
receiving stations at Oakland, California,
and Denver, Colo., respectively.  On the
first occasion NKF, using o quartz
crystal-controlled 4 kW. set, operated ou
13.4 metres, and was received at satis-

factory strength.  Similarly  successful
results were obtained on 13.1 metres.

According to Dv. Hoyt Taylor, superin-

tendent of the laboratory, the effect of

these successful tranusmissions ix to dispel

the belief that short waves ceise to be
B 22
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of ~value for loug-distance

between 10 and 14 metres.
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RECEPTION IN LABRADOR.

The reception in Labrador of British
and German hroadcasting is reported in
a letter which has been received by the
Zenith Radio Corporation, Chicago, from
the Rev. H. H. Perrett, a missionary to
the Eskimos at Hopedale, Labrador.
My farthest east has been Hamburg,”
writes the missionary, © while the farthest
west has been a station in Nebraska. Un:
fortunately the nights are not at all
favourable for reception. so we cannot
depend  mpon  receiving. 'The news
bulletins are, of course, very intercsting.
as news per mail reaches ws so very sel
dom and is so ancient by the time it
wirives,

working

MUSIC ON THE NILE. The enterpris—
ing owner of this houschoat, which is
moored on the banks of the Nile, has
instalted a receiver for picking up. concerts
from the new broadcasting station at Cairo.

FRENCH ‘TIME SIGNALS.

The series of wircless time signals insti-
tuted by the International ‘Fime Bureau
at Pavis on January Ist. and transmitted
from the stations Eifiel Tower (F1L).
Lafayette. and Bordeanx (I.Y) ave heing
continued until further nitice,

0QO0O0
LECTURES ON VALVES AND CIRCUITS.

At the Polvtechnic, 307-311, Regent
Street, London, W.1, a course of six
weekly lectnres is to be given by Capt.
W. H. Date, B.Se.. AM.LE K. on * The
Thermzoni - Valve and its Uses in Wire
less Cirenits.” the first lecture being given
on June 2ud.  Full particulavs may be
obtained ou application to the Electrical
Engineciing  Department. 208, Regent
Strect, W. 1L

MAY 26in, 1926.

CANADIAN TRAIN WIRELESS
ACHIEVEMENT

An achievement in long distance wire-
less reception on a moving train has been
carried out in Canada. According to a
report received by the London Oftice of

the Canadian National Railways, the
¢ Continental Limited,” while passing

through Holden, Alberta, moving west-
wards to Edmonton a few days ago.
picked up Vera Cruz, Mexico, and held
it for 30 minutes, Vera Cruz is approxi-
mately 4,550 miles from Holden, itself
720 miles from Winnipeg, and 2,107 miles
west of Montreal,

‘The operator’s log reported fine weather
conditions, no atmospheric interference,
and a clear channel of reception from the
Gult of Mexico north-west and west-
wards. The train was equipped with a

<tandard  four-valve reflex mnentrodyne
receiving set.
cooo

WIRELESS AT WESTMINSTER.
By Our SpECIAL  PARLIAMENTARY
('ORRESPONDENT.

Acceptance of Broadcasting Committee’s

Report.

On Tuesday, May 11th, Lieut.-Comm.
Kenworthy asked the Postmaster-Cenvrad
whether he conld say when action was to
be taken on the Report of the Broadcast-
ing Committee, and what action was con
tewplated? Lord Wolmer, the Assistant
Postmaster-General, said the Goverument
had decided to accept in general the re
commendations of the Broadcasting Com-
mittee as to the constitution of a new
authority to control the broadeasting ser-
vices, and were now considering the
method to be fdopted to give effect to
them. He was not in a position to say
anything further at present.

voCo

Lord Wolmer informed Siv H. Brittain
that he had seen a statement that there
wero wireless stations in Australia capable
of telephonic communication with this
country, and he had telegraphed to the
Australian anthorities asking for par-
tieulars and stating that, if suitable sta-
tions were available, the British Post
Office would welcome the opportunity of
condueting experiments in wireless tele-
phony  between  Great Britain  and
Australia.

0000

Replying to My, Day in the House of
Commons last week Mr. Guinness said
that no application had heen received
from the skippers of the Yarmouth and
Lowestoft  fishing  smacks urging the
B.1.C. to broadeast the daily state of the
markets at the large ports, the catches
landed. and the arvea wheve the fish had
heen caught. Before the English herring
soason comrmenced in the autumn he would
make enquiries @s to whether such a sev-
vice could usefully he instituted. Imt so
far as his present information went, the
number of fishing vessels cquipped with
receiving sets was small,

A CORRECTION.

Tu Fig. 6, page 619, of the April 28th
issue. the wive joining the lower end of
the L.I°. transformer primary winding to
o fitument should be omitted.
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COUPLING L.F. VALVES,

Notes on Resistance, Choke and Transformer Connections.
By N. P. VINCER-MINTER.

T is no exaggeration 1o say that. in constructing

a wireless receiver for Lroadeast reception, one ol

the principal snares for the unwary  fies in o the
chaosing of the components for the 1., 1. amplifier.  The
amount of ignorance in- this matter among even experi-
enced constructors is really astonishing. and the writer
proposes - this uticle to lay bare the many  pitlalls
which hesct the would-be set builider.  I'wo of the most
puzzling points which many people are unable to fathom
are whether in the ~ase of a two-stage  transformer
coupled amplificr it is correet to use a low ratio in the
livst stage and o high ratio in the second stage. or ivee
oersa, and whether in the case of an amplifier embody-
ing a resistance-coupled stage and . (ranstonmes coupied
stage it is correct ¢ use the resistance first or last.
Speaking generally, the low ratio transiormer o the
reststance-coupled stage should come lirst. although. un
tortunately. popular opinion.  fostered by an assiduous
study of the advertisement vather than the technical age:
of a wireless journal. thinks otherw ise Aeraally, ol
course. considering ratio purely as ratio, it is immaterial
which comes first, sinee ratio is a secondary consideration
depending upon ather factors which we shall consider
later.

One or Two Stages of L.F.?

Now et us imagine that we are building a receiver.
and have got as far as the detector valve. and are about
to tackle the L. amplifier.  First. we must decide
what volume we want. (It is taken for cranted, ol
course, that good quality is desired.)  Now the writer
has found from experience  that uswally one stage of
I, amplification, whatever the type ob ecoupling used.
does not really provide sufficient power for zood lowl
speaker volume. unless the receiver is situated very close
o a broadeasting station or has several stages of H. 1.
amplification, both of which simply mean that the mput
to the Lo I% amplifier will Le large, since. of course. it
is by no means impossible to operate a lond-speaker from
a conventional detector and T.1 two-valve receiver up
to a considerable ddistance from a broadeasting station.
but only by pressing reaction to its limit and thus marring
qualitv. In the writer’'s opinion. a receiver is only
fitted for operating a Toud-speaker from any siven station
when it is possible without unduly pressing reaction 10
produce perfeet reproduction from the loud-speaker which
is foo Joud. so mnch so. in fact. that same deviee is
necessdry 1o cut slown the volume to the required value,
Only in this manner. by having an adequate factor of
saf‘(‘—l_\' can we assure ourselves of reallv aood results on
the loud-speaker.  These requirements postulitte more
than one stage of 1.1,

We have now {o decide the nature of the coupling he
tween the detector and the first T..F. valve.  The detector
is normally of high or medium impedance. partly because
such a valve is usually a better rectifier than a low-

14

impeduance valve, oning tu the nature of its characteristic
curve, and partly because the use of a low-impedance
valve for rectification means a bigger plate current, and
consequently a greater drain on the high-tension battery.
et us consider that the valve we are going to use has
an impedance of 40,000 ohms and an amplification factor
of 10, these heing average figures for a gencral-purpose
valve.  Now it is known that, in order to get the utmost
amplification out of the valve. it is necessary that in the
anode circuit of the valve there must be inserted an
impedance of the nighest possible value.  To attain the
maximum amplification of 10, this impedanee would have
to be nfinite, an ol wusly impossible condition.  We
can never get the full amplification of 10 out of the
valve. but by using a high cnough value of external
mpedance we can get So or 9o per cent of it

A moment’s thought will make it elear that the
aetual amplification abtained  from any stage of 117,
amplification is equal 1o the ratio between the voltage
developed across the wrid and Hlament of the valve as%0-
ciated with the particular stage of amplification in ques-
tion, and the voltage develaped across the grid and fila-
ment of rhe sueceeding valve.  Now. it can be shown that
the actual amplification obtained js. approximately, given
/R
R, +
amplification obtained. g is the amplification factor of
the valve. R, the internal impedance of the valve. and
It the value of the resistance connected in the anode cir-
cuit. Tt is ohvious from this formula that if the external
resistance is equal to the internal impedance of the valve,
the amplification obtained will e equal to half the
valve amplification Tactor. Tt is furthermore ohvious that
we shall obtain a greater amplification by emploving a
valve of high mutual conductance, by which is meant
a valve having a high amplification factor in proportion
to its internal impedance. Tt is equallv obvious that the
greafer the value of the external resistance the greater
the amplification.  Now let us cxamine the curve in
Fig. 1. which shows the relationship between amplilica-
tion and external resistance, using a general purpose valve
of characteristics already stated in this article. Tt will
he seen that the amplification increases rapidlv a4t first
with an inecrease of external yesistance. but later the in-
crease hecomes more eradual. Tt can be seen at i clanee
from this curve that the external resistance must he ten
times the internal valve impedance in order te obtain
00 per cent. of the vilve amplitication factor, although
there is not much advantage o be obtained by using
a larger value of resistance. and actually it would appear
from the curve that not much advantage will acerue from
using o larzer value of resistance than five times the
internal valve impedance.

It will be olwious that. he using a valve of higher
mutual condluctance, such as the D.T.5B., which has

B 23

by the formula A =ux | P)' where .\ = the voltage
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Coupling L.F. Valves.—
an amplifcation factor of 2o and an internal impedance
of 30,000 ohms, we can reduce the value of the external
resistance and obtain an actually greater amplification.
1t is of little use. however, using a valve with a still
higher amplilication factor of 23, like the D.E.Q., since
the amplification would be less unless we increascd the
value of the anode resistance to 1 megohm, since this
valve is of low mutual conductance. having an internal
impedance of 100,000 ohms.

Now let us consider the question of choke coupling.
Here the amplification (when the D.C. resistance of the
choke is comparatively small. as it usually is) is expressed

’__\_>, X being the im-
v R® 4+ X2

pedance of the choke at a given frequency, the other
symbols being as Lefore. Now, an examination of the
curve in Fig. 2z will reveal the fuct that. whercas the
resistance had to be ten times the impedance of the
valve in order to obtain go per cent. of the valve amplifi-
cation factor. the choke impedance needs to be only twice
the value of the internal valve impedance in order to pro-
duce the same amplification. the useful value which we
defined as 5 in the case of a resistance being about 2
in the case of a choke. Now, a transformer of, sav,
4 to 1 ratio may be considered as a choke with a separate
additional winding of four times the number of turns
superimposed, which has the cffect of taking the ampliti-
cation obtained by the choke and valve, and multiplying
it by four, as it were. an 8 to 1 transformer multiplyving
it cight times. It would appear, therefore. that by fav
the hest thing for us to do would be to employ a high
ratio transformer. a low ratio transformer. a choke. and
a resistance in the order named, in order to obtain maxi
mum amplification.  Actually, however, there is an
important factor which we have not vet considered which
completely reverses this order.  We shall now consider
this.

We know that a resistance offers the same imped-
ance to all frequencies. and thus a note frequency
of 1,000 is amplified to the same extent as a zoo cycle
note.  Actually, of course. there ave various limiting
factors which tend to modifv this. such. for instance.
as the self-capacity of the valve and that associated with

by the formula: A = pn X(
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the resistance and its attendant wiring, which causes a
Jecreasc in the amplification of the higher musical fre-
quencies. An inductive choke, however, offers a less
impedance to a low musical freqiency than it does to a
note in the middle range, the reactance of a choke f.cing
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1'ig. 2.—The variation of amplification with added plate circuit
inductance.

cqual to 2mul, where » is the frequency 1 cvcles per
second, and I, is the inductance ol the choke in henries.
Thus there is likely to be distortion owing to one clement
of the signal being amplified more than another. For
instance. if the choke has an inductance of r2.8 henries,
at 300 cvcles the impedance offcred is 4o,000 ohms,
this giving from the curve in Tig. 2 an amplification of

5, and at 23c cycles an impedance of only
20,000 ohms, this giving an amplification

of 4.5. However, by making the choke

suficiently large. say, roo henries or so in

the case of a general-purpose detector valve,

we can make the amplification of the various

frequencies only very slightly different. If
the choke is made very large. its self-

-apacity may be quite high, which has the

effect of reducing the amplification of the
upper frequencies. A choke can never quite

cqual a resistance, therefore. from the point

ol view of good quality.
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Fig, 1.—Showing the variation of amplification with added plate circuit

resistance.
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With o transformer matters tend to be
even worse, since the secondary winding has
far more turns than the primary according to
the ratio. and, therefore, therc is usually
no room for a 1oo henry primary. In the

30

x 1000
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best makes of low ratio transformer having a 2.7 to 1
ratio, the primary inductance is only o lienries. It may
be asked why limit the number of turns on primary and
secondary ? Ts there any ** snag "’ besides excessive bulk ?
Unfortunately, there is. 1t lies in the fact that it would
be impossible to construct a transformer of such bulk
without excessive self-capacity, which, as we have already
secn, reduces the amplification of the upper frequencies.
But this is not all, and it is found that this sclf-capacity
introduces o further diffeulty, for if we inerease the
number of turns on the primary, in order to increase the
ampliiication of the lower frequencies, the added selt-
capacity in shunt with the inductance often has the effeet
of actually tuning the transformer to a certain frequency,
so that there may be @ sudden upward hump in the curve.
At the present time, the largest primary which the manu-
facturers find it possible to use without detrimental self
capacity cffeets is about s0 henries. and the maximum
ratio it has been found possible to use with this primary
and still avoid serious self-capacity effects s 2.7 to 1
in the case of most manufacturers.  OF course, there s
no mechanical obstacle to the construction of a j to « or
higher ratio with such a big primary, but if this is done
serious self-capacity effeets are introduced. 1t is obvious,
therefore. that a transformer of even the lowest ratio
will give less satisfactory results than a choke of 100
henries inductance for the .jo.ooo ohms valve referred to.
In the case of a 7,000 ohms valve, fairly even frequency
amplification from about 0 eveles np can be obtained
with a transformer having a verv large primary, which,
as we have seen. meams a very low ratio, but we do not
want to use a low-impedance detector valve for reasons
stated carlier in this article.

The Coupling Condenser and Grid Leak.

Now, we have seen that, following a high-impedance
detector valve such as the D.E.3B. we must use a 150,000
ohms resistanee, or a choke of high inductance, about 100
henries heing a satisfactory value. or a transformer with
the biggest primary we can get. It might be thought
that the advantages obtained by using the resistance
woulil he offset by the higher 1.7, value required to over-
come the D.C, voltage dropped across it. since, of course.
Leing a resistance, its D.C.0as well as ALCL, resistance
at a given frequency is 150.000 ohms, whilst the choke
may have an impedance of jo.000 ohms at a given A.C.
frequency, and a D.C. resistance of only a few hundred
ohms. Tn actual practice. however. the extra HUT.
voltage required when using a ‘resistance is not really so
great as is popularly supposed. owing to the small plate
current.

[t should he briefly mentioned that the value of the
coupling condenser associated with either a resistance
or a choke-coupled amplifier must not be too small. or
we shall fail to pass along the lower musical frequencies
and thus set at nought advantages obtained by sacrificing
the bigger amplification obtainable with o transformer.
Experience dictates that the value of the condenser
should be about o.r mfd.. and the leak resistance o.3
megohm.  We must not use a much higher leak resist-
ance. or we shall meet another trouble. Tt is
able also that the condenser dielectric be of

advis-
mica,
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as it has to withstand the high voltage of the H.'L.
battery.  Another point is that the anode resist-
ance must be wire wound, since if made of graphite or
similar material the passage of the steady anode cur-
rent will eventually disintegrate the resistance material
and give rise to crackling noises in the loud-speaker.
Sinee both wire-wound resistances and mica-dielectric con-
densers are now cheaply obtainable, there is no excuse
for not using them.

First and Second Stage Valves.

The first valve of the amplifier should usually be a °
low-impedance power valve such as the D.E.5. "This is
so whatever type of amplifier has been used  preced-
ing 1t. since a  high-impedance  valve such  as  the
D.1.sB. hos a very small. straight line portion of grid
volts—anade current curve, and the grid swing would
probably cause distortion by going outside these limits.

A reference to the curves in Figs. 1 oand 2 will
at once roveal that, since  the internal  impedance
of the valve lhas  been redaced, we can  safely

reduce the value of the external impedance in the anode
circuit without causing  distortion. At this juncture,
therefore, the transformer really comes into its own, as
we can use the smaller impedance of the transformer
primary and make use of the voltage step-up given by
the ratio Letween the primary and sccondary windings.

Our next valve, which will be the output valve, nor-
mally must be of necessity a valve capable of handling
still greater power without being overloaded. and the
D.E.sA. L.Si50 or some similar valve. will he needed.
1f. however. a turther stage of amplification is nceded,
it is obvious that. since the valve impedance has been
still further reduced. we can still further reduce the
external impedance without ill-effect on quality.  Tn other
words, we ean still further reduce the size of our trans-
former primary. and thus leave room for a bigger second-
ary, and, therefore. we can use @ j or 6 to « ratio trans-
former.  Our grid swing in the succeeding valve will
now be very large. and we must use an T.8.3A. valve.

Transformer Ratios.

From these considerations eertamn important  points
emerge.  We first see the folly of putting the resistance
stage last and the transformer stage first as many people
do, and equally we see the folly of using the low ratio
transformer last. A word of warning is noeessa.y in
this connection.  \s we have seen, the transformer ratio
is incidental to the size of the primary. which is the
important  factor.  Now. unfortunately. except in the
case of reputable manutacturers. ratio is no guide to
primary impedance.  Obviously. a2 to 1 transformer
having a 20 henry primary is less switable to use after
a high-impedance valve than a 2.7 to 1 transformer having
a o0 henrv primary. In actual fact. there are 3 to
transformers upon the market having a smaller primary
than a reputable transformer of 6 to 1 ratio.  In many
cases. transformers of 5 to © and 3 to 1 ratio are sold
in which the primary is identical in each case. the smalter
ratio being attainedd by cutting «down the secondary tarns.
Many of the T.F. chokes on the market also which are
sold as suitable for following a hich-impedance detector
valve have an inductance of only 20 henries, and vet

B 25
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they claim to give better quality than a transformer with
a 5o henry primary ! It will be seen, therefore, how wary
the home constructor must be in choosing his components
and how necessary it is to deal with reputable firms whose
transformers have been designed by competent engineers.

An examination of Fig. 3, which shows the amplifica-
tion curves produced by using valves of different internal
impedance in conjunction with transformers of different
ratio, or, to be more correct, transformer of different
primary impedance, clearly indicates the importance of
primary impedance. Now, the four ratios which this
well-known make of transformer are supplied, namely,
2.7 to 1. 4t0 1, 6 to 1, and 8 to 1, have primary im-
pedances of approximately so0, 25, 12, and 7 henries
respectively.  'The poor curve obtained by following the
comparatively high-impedance ““ R’ valve with a 25
henry inductance is seen. Tt will be obvious, therefore,
that the results obtained by the use of a 20 henry choke
or a ‘‘general-purpose '’ transformer of 3 to 1 ratio
with a 1o henry primary will be infinitely worse. With
regard to the 8 to 1 transformer this is primarily intended
to follow a crystal receiver employing the usual galena-
catwhisker combination.  Since a galena crystal is of
very low impedance, we do not want a high externai im-
pedance. If we use a crystal detector. therefore, a trans-
former with a 7 henry primary is ample. A Perikon
detector employing the zincite and bornite combination
is of higher resistance. and the transformer with the
25 henry primary should be used. whilst the carborundum
detector falls in the same class. A point concerning
which many people are woefully ignorant is that a stage
of resistance coupling should never be used immediately
following a crvstal detector of any tvpe.

Loud-speaker Connections.

There is another inportant point to remember in avoid-
ing distortion in an I..F. amplifier, and that is that the
loud-speaker should never be connected directly in ‘the
plate circuit of the output power valve. not because of
the risk of the steady H.T. current damaging the wind-
ings, but because the magnet cores of the lcud-speaker
are, even in the largest types of loud-speaker, so small
that they mayv become magnetically saturated under the
influence of the large plate current associated with a power
valve. If magnetic saturation is thus allowed to occur,
both quality and volume will be sacrificed. Many ama-
teurs spend consiclerable time and money on the construc-
tion of a ‘* distortionless >’ amplifier, and then connect
their loud-speaker directly in the plate circuit of the out-
put valve. and are puzzled at not getting the quality and
volume they anticipated.  The cure is to keep the
steady plate current out of the loud-speaker windings by
employing a choke-filter circuit. Be carcful, however, to
use a choke having a core suitable for dealing with the
magnetising force exerted by the steady plate current.
or we shall merely be transferring the trouble from the
loud-speaker to the choke. Remember we do not require
a high inductance, since the impedance of the valve is
low, and twenty or thirty henries is ample. We do want
a properly designed one, however. Tt might be thought
~ that herc the small 20 henry choke selling at 1os. or so
B 26
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will now come into its own, but this is not so, because in
most cases the core is not at all suitable for the purpose.
Chokes specially designed as output chokes may be ob-
tained from several reputable firms, such as Messrs.
W. G. Pye, Ltd., of Granta Works, Cambridge, whilst
the makers of the well-known Amplion loud-speaker
supply a special choke filter unit under the name of
¢ Siftron.”’

Distortion in Loud-speaker Leads.

There is vet another cause of distortion due to the
capacity existing hetween the customary twin flexible
leads used to connect the loud-speaker to the receiver
when these arec of some length. This can be com-
pletely cured by using a single-wire loud-speaker
extension in accordance with the instructions given
by the present writer in an article specially devoted
to this subject.® In a recent issue of this journal, the
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Fig. 3.—Amplification—frequency curves for well-known trans-
formers.

writer gave full constructional details of a low-frequency
amplifier designed to give very high quality in accordance
with the theorctical considerations laid down in this
article.* In this amplifier a special form of volume con-
trol was used, which enahbled volume to be varied from
full loud-speaker volume to weak headphone strength
without in the slightest degree altering the tone. This
volume control was placed in its correct position in front
of the amplifier, and so enabled the volume from a near-
Ly station to be kept within the limits of the particular
values used. Obviously, if used after the amplifier, a
volume control will certainly reduce the loud-speaker out-
put, but will have no effect in preventing distortion caused
Ly the overloading of the valves due to near-by signals
of great magnitude. Readers are advised to make a study
of these two articles very carefully before deciding defi-
nitely upon the details of any amplifier which they may
contemplate constructing for the purpose of giving ‘¢ dis-
tortionless >’ reproduction.

1 The Wireless World, February 10th, 1926, page 217.
3 The Wireless World, March 31st, 1926, page 480.
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VARIOMETEBR
RBCBIVER

Combined Capacity
and Resistance Controlled
Reaction.

By W. K. ALFORD.

N the modern design of wircless re-

cetvers 1t is rather strange how the vario-

meter seems to be neglected as a means of
tuning the various circuits, and the only use of this
commponents appears to be in the simplest of crystal
receivers, .

Much comment has heen made of late as to the best
ratin of inductance to capacity to use in the various cir-
cuits, and it is generally thought that the maximum ratio
s not by any means the best, although capacity in any
form is always antagenistic to the formation of potential
differences across inductances which we use to operate
thermionic valves.

Advantages of Variometer Tuning.

Now the variometer. when efficiently designed, gives a
very large I € ratio. and in the receiver herein e
seribed seems to contribute to a degree of sclectivity which
came as i very greiat surprise to the writer, '

The cireuit is not new by any means—very few are—hut
open  up a interesting field for the

it seems  to very

Front panel showing position of the wvarious controls

condenser.
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The upper centre dial coatrols the
filament current and variable reaction resistance while the lower centre dial controls the reaction

The large dials at each side actuate the two variometers.,
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Back of panel view showing layout of components.

e experimental 7 type of constructor, and is shown in
the simplest possible form.

The technical arrangement of the cireuit is shown on
the next page, and the two photographs clearly indicate
how the components are assembled.

The tuned anode cireuit, consisting of a variometer
shunted by a fixed 0.0002 mfd. condenser, not only
axsists the detector valve in its partial function as a high-
frequency amplifier, but also serves as i H.¥. choke
which diverts H.E. currents through the reaction
condlenser.

1t will he noticed that a mamping resistance is placed
in shunt with the variometer
tuning the aerial circuit, and
this gives a very fine control
over reaction, enabling the
“threshold "™ to be reached
without actually producing
oscillation.  Only a  small
variation of  resistance s
necessary in making  this
final adjustment, and it is
advisable to work as near as
possible to the high-resist-
ance end of the scale.  1f
the variable resistance is set
at a low valne, the damping
resistance mtroduced into the
acrial coit will be compar-
able to that of the acrial cir-
cuit itself, and  selectivity
will be greatly reduced,

The small variable con-
denser connecting the anode
and aerial circuits  forms

B 27
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2 Variometers (Igranic “ F " lype).
2 Valve holders.

3 Fixed condensers, 0:0003, 0:0002 and 0-002 mfd.
1 Combined rheostat and H.R. polentiomeler, G ohms and

30,000 ohms (Igranic).

the means of
the fact that

producing

verge of oscillation.

If any difticulty is experienced in making the set oscil-
late owing to individual aerial characteristics, a fixed
capacity of, say, o.00o5 mfd. may be inserted, as shown

dotted in the diagram.

As regards valves. the most suitable arec a D.E.5B as
detector, followed by a D.1..5 in the amplifier stage, with
This valve is necessarily
a compromise between the best valves for rectification and
1t would be better, of course, to provide
separate H.T. tappings for each valve, giving the detector -
50-70 volts and the amplifier go-120, according to condi-
tions, but in the ordinary way the single H.T. battery
will be found to give excellent results.

an anode voltage of about 8o.

amplification.

Mr. E. Megaw (GI 6MU), 3, Fort-
william Drive, Belfast, tells us that he
was in telephonic communication on April
21st with HBK, Kohat, India, at about
2120 G.M.T. Ie was using about 30
watts input and a Mullard 0/20 valve
with plain grid modulation and no
speech-amplifier.  Speech was reported
fairly strong and quite clear. This is
believed to be the first telephony working
between Ireland and India.

0000
Mr. E. Poulsen (D 7MT), 6, Virginia-
ve], Copenhagen, and Mr. H. Rafn

(D 7TEW), 8, Blytsvej, Copenhagen, will
be making a series of tests to investigate
signal strength and fading at different
times of the day. Beginning on May
16th, D 7MT will transmit, on a wave-
length of 43.5 metres and using about
4 watts, at 0800, 1000, 1200, 1400, 1600.
1800, 2200 and 2300 G.M.T. D 7TEW
will transmit at 0700, 0900, 1300, 1500.
1700, 2100 and 2200 G.M.T. on the same
wavelength and with 12.5 watts. The
form of each transmission will be QST.

QST . ... QST de... . aa (at 0800)
ab (at 1000) ac, etc., and will conclude
with ¢ pse. report to QRA . ... .. ”

These experimenters will welecone reports,
which should state signal strength and
fading effects at various times (c.g., QSS
from ed toel . ... ... ), weather cun-
ditions and nature of receiver.

o000
Norwegian Amateurs,

We understand from the President of
of the Norsk Amatoer Sender Union that
transmitting licences are now being issned
to Norwegian subjects on the following

B 28

osciilation,
the setting ot this condenser has an
effect on the variometer settings for a given wave-
length it is desirable to calibrate the recciver just on the

LIST OF COMPONENTS REQUIRED.

1 Fixed grid leak, 2 megohms.

1 L.F. transformer.

8 Terminals.

Ebonite panel, 12in. X 7in. X }in.

and owing to

mfd

1 Variable condenser, 0:00015 mfd.

0-0002mfd

A

0-0'1Mn

I

r|
S+ibiHed

Circuit diagram. Reaction is controlled by a variable resistance

in parallel with the aerial variometer

- TRANSMITTING NOTES
. AND QUERIES.

terms : —\Wave-lengths allowed, 3-6, 29-35,
43-47, 69-75, and 100-120 metres. Aevial
power not to exceed 20 watts. Trans-
mitters which interfere unreasonably with
other stations are prohibited.  The
licensee must possess certain technical
qualifications and be ahle to send and re-
ceive at least 12 words per minute, The
annual licence fee is fixed at 30 kroner.
The nationality prefix will be LA. The
President of the newly formed Norsk
Amatoer Sender Union—abbreviated to
N.A.8.U.——is Mr. G. H. Petersen and the
Hon. Sec. is Mr. H. Conradi. QSL
cards will be forwarded if addressed to
this Society at Oslo.
oo o0

U 7DF. Mr. C. M. Nagata, P. 0. Box
815, Auburn, Washington, U.S.A., wishes
to get into touch with British amateur
transmitters.

©c0 00
QRA's Wanted.

+ 2BRD, G 2KI, G 2NC, G 2WS,
G 5JI, G 5RS, G 5WT, G 6EQ, G 6JH,
G 6LL, G 6VT, D 7BX, GBM, L 1JW,
LA 1B, LA 4X, R 1FL, R 1XND,
R 2NCN, Y 1CD, BZ 2PT, C 3XI,
D 7WA. LA IX. Q 2CL, S 2BS,
U 2ARM, U 4HX, U 4XE, W 1)MKC,
X 30K.

Amateur Transmitting Stations in New

Zealand.

Further supplement to the lists pub-
lished in the “ Wircless Annual  for
Amateurs and  Experimenters ” and in
“The Wireless World ™' for January 27th
and March 31st, 1926,

AvckraNp DistRricT.

1AG.—F. Roberts, 24, Kimberley Road,
Auckland.

1AY.—~A. E. Bennett, 270, Great North
Road, Auckland.

1FB.—G. T.
Opotiki.
WEeLLINGTON DisTtRICT.

2BD.— N. W. Cunningham, View Road,
Karori, Wellington,

2BE.—S. W. S, Strong. Devonport
Hotel, Powderham £t., New Plymouth.

2BG.—J. G. Tinney, 74, Kainui Road,
Hataitai, Wellington.

2BK.—L. A. Hanson, 77, Linton St.,
Palmerston North.

2BN.—8. J. K. Hislop, 8, Fitzroy
Road, Napier.

2BP.—W. N. Macklin, 75, Waipapa
Road, Hataitai, Wellington.

2BR*.—K. A. Lambert, Belmont, Tay-
forth, Wanganui.

CANTERBURY DisTRICT.

3AA.—J. M. Bingham, 387, Gloucester
St., Christchurch

3AD*—A. C. I.. Fooks, cr. Park and
Peter Streets, Ashburton.

3AE*—J.. F. Donald,
Pursev, Leeton.

Call-signs marked * indicate changes
or corrections in addresses previously
published in the IWireless Annual and
The Wircless World of January 27th and
March 3lst, 1926.

Gulde, Bridge Street,

c/o Mr. J.
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15.—Alexander Graham Bell Invents the Telephone.

NTIL 18576, when Alexander Graham Bell invented
l l the telephone, the only known means of register

ing electrical signals was the telegraph or galvano-
meter, and it was these types ot instruments that had
necessarily been used in all experiments in wireless. "The
introduction of the telephone greatly assisted rescarch in
wireless  communication. and much of the present-day
success of radiotelephony is the result of Bell's pioneer
accomplishments in wire-transmitted speeeh.

Steinheil had said that telegraphy without wires would
be possible only when - we had the means that could
stand in the same relation (o electrieity that the eve
stands to light.”” Now, although Bell's telephone did
not entirely fulfil this requirement. it placed in the haneds
of scientists a marvellously delicate instrument, infinitely
more sensitive than any apparatus previously emploved.

Alexander Griham Bell was born in Fdinburgh on
March zrd. 1845, Both his tather and his grandfather
had attained some distinction as teachers of the deat and
dumb.  Young Bell attended the Edinburgh High Sehool.
proceeding later to the Universities of  Fdinbwrgh and
London.  His tather. who had previously visited America
in connection with a xvstem of ¢ visible speech.” or lip
reading as it is sometimes calicd, removed to America in
1870. He was accompanied by
his son, Alexander. who at that
time was threatened  with  a
serious illness.

The following  vear young
Bell was appointed Professor
of Vocal Physiology at Boston
University.  and  later  estab
lished a school where he taught
his father’s system of visible
specch.  In his spare time he
experimented with tuning forks,
magnets, and eleetrieal  bat-
teries, and for three vears he
worked in this way. In 187
he evolved what he called the
‘“ harmonic telegraph,”” a de-
vice for sending ten or twelve
Morse  signals over a single
wire at the same time hy
utilising a peculiar phenomenon
known as the law of sympa
thetic vibration.

It is a surprising fact that |
the means of transmitting sounid
over wires was discovered by
Bell through the result of an
accidental misadjustment of his
telegraphic apparatus.  This

Alexander Graham Bell

happened one day in 18735 when, after a long series of
experiments, one of the transmitter springs stuck, causing
the magnetised steel to gencrate a current.  Travelling
over the wire this current caused a faint sound to be made
in the receiver, and we can imagine the young scientist’s
excitement when he realised what this faint sound really
meant.  His dream of telephonic speech was within the
bounds of possibility !

Although the world had been waiting for hundreds of
vears for the telephone, on February ryth, 1876, two men
almost simudtaneously patented a telephone.  Bell filed
his specilication at the United States Patent Office on the
morning of that day. and a few hours later Elisha Gray
applied for proteetion for his design for a similar con-
trivance ! Neither knew that he had a rival. and even
more remarkable than the coincidence of date was the fact
that the respective particidars were entered at the same
ollice.

Once  having established  the principle. young Bell
worked with a will to develop what he called the ‘¢ talk
ing telegraph.”  His idea was that by studying the vibra-
tions the deaf could come to understand what sounds they
represented. and thus conld see what was said to them.
The two necdles vibrating in unison set his mind workinyg

in another direction, however,
- and well it was for humanity
that this was the ease.

Beli found that the path of
the inventor is far from smooth.
however.  and  his  friends
laughed at the idea of wire-
transmitted speech.  He had
been financed in his experiments
by two wealthy men. and they
threatened  to  withdraw  their
support unless he reverted to his
original telegraphic ideas. To
crown all,  his  prospective
father-in-law announced that he
would  refuse to allow the
marriage to take place unless
Bell abandoned ¢ this foolish
telephone !’

Nothing  daunted.  however.
the  young inventor, almost
penniless now, for he had re-
signed  his  professorship  at
Boston to carry out his experi-
ments, persevered for nearly a
vear. making improvement after
improvement. At length  his
original erude instrument, which
wontld do nothing but gasp and
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Pioneers of Wireless.—
make strange noises, became more powerful and the
sounds- more clear and distinct.

On March 1oth, 1876, his efforts were crowned with
success. On this memorable day Bell spoke into a tele-
phone lixed in an attic :—

“ Mr. Watson, come here. 1 want vou!”

In the basement at the other end of 1o0oft. of wire his
assistant listened, and then came rushing into the attic,
shouting excitedly :—

“ T heard you; I could hear what vou said! ”’

This is the story of the birth of the telephone, as it
was simply told by Bell himself.

Experiments proceeded apace until, on October gth,
1876, Bell held the first recorded long-distance telephone
conversation over the telegraph line between Cambridge
and Boston (U.S.A.). Soon after this achievement the
Boston Globe transmitted by telephone the first Press
report from Salem, Massachusetts, to Boston.

The public remained unmoved by the invention, and
remarkable though it now seems. Bell was unable to
interest anyone in his telephone. Often on approaching
business men they turned him away saying that thev had
no time to bother with himt or his “ fool talking-
machine.”’

At an exhibition held in 1876 at Philadelphia the in-
vention was noticed by Dom Pedro, Emperor of Brazil.
Asking the Emperor to place the receiver to his ear, Bell
spoke into the transmitter at the other end of the Exhi-
bition. ‘“ My God! it speaks! ’’ the Fmperor suddenly
cried in amazement. T.ord Kelvin followed the Emperor
at the receiver and declared ‘‘ It does speak! It is the
most wonderful thing T have seen in America ! ”’

Trelleborg Reorganisation.

Owing to the reorganisation ¢f Messts.
Trelleborg Ebonite Works, Ltd., Mr.
F. W. Lowenadler has resigned his con-
nection with this company. Mr. P. C.

Wirele
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The incident of the Emperor and the telephone caught
the popular fancy and drew more attention to the inven-
tion than all Bell’s efforts with business men. - Even then
it was not until sixteen months after Bell had filed his
patent specifications, when there were already 778 tele-
phones in use, that the first telephone company was estab-
lished. This was the Bell Telephone Association, formed
in August, 1877, with no capital and only four members !
From that date the popularity of the telephone has con-
tinued to grow steadily, until to-day we find instruments
installed in almost every office and place of business, and
in numerous private houses.

Although the introduction and development of the
telephone was one of the greatest triumphs of the twen-
tieth century, Bell was never interested in the commercial
side of his invention. ‘‘ It has always been that way,”
he said, *“ after I have made a discovery and got it under
way, my interest in it lessens.”’ Tndeed, almost hefore
the first telephones were being manufactured the inventor
himself struck off into new fields. - It is amusing to find
that towards the close of his life, Bell found the tele-
phone such a source of annoyance that he had it removed
from his room.

Dr. Bell died in the early hours of August 2nd, 1922,
at his home near Baddeck, Nova Scotia. At his own
request he was buried in a grave at the crest of Beinn
Breagh Mountain, a spot that surely will be a shrine
where thousands may pay homage to the man whose name
will live as long as civilisation exists.

NEXT INSTALMENT.
Bell Invents the First Wireless Telephone.

components, have moved their works from
29, Halton Road, N., to more com-
modious premises at 174, High Road,
Tottenham, N.

0000

Michell is now manager.
cooo

Formo and Watmel Products.

Dealers in the North may be interested
to learn that Mr. J. B. levee, 23,
Hartley  Street, Leveushulme, Man-
chester, is sole agent in the T.ancashire,
Cheshire, and West Riding area for the
Formo Company and Watmel Wireless
Co., Ltd. e will be pleased to supply
literatnre to dealers in that arcva.

coo0o

Change of Address.

Messrs. Anodon, I.id., advise us that
their new address is Commmerce House,
72-86, Oxford Street. London, W.1,

cocooC
Price Reductions.

Messrs. the Radio Communication Co.,
Titd., 34-35, Norfolk Street, W.C.2, an-
nounce many important price reductions,
effective as from May 1st, particulars of
which wili he sent an application.

ocococo

Exide Service Agents.

A booklet (No. 4011) giving the names
and addresses of skilled Exide Service

B 30

Agents throughout the country will be
forwarded free of charge on receipt of
a postcard at the Head Office at Clifton
Junction, near Manchester.

o000

Amplion in America.

Mr. M. H. Lynas, of Messrs. Alfred
Graham and Co., is at present visiting
the associated Amplion companies in
Canada and the United States. He ex-
pects to be away until the end of June.

0000

Will Day’s Catalogue for 1926.

The new catalogue for 1926 just issued
by Messrs. Will Day, Ltd., covers, in
addition to British apparatus, many of
the leading lines now being imported
from America. Haudsomely illustrated
and produc-d on art paper, the catulogue
runs to 68 pages. It is obtainable from
Wilit Day, Ltd., 19, Lisle Street, Leicester
Square, London, W.C.2, at the price of
6d., which covers costs of postage and
packing,

[eReNoNe]
New Works,
Messrs,  Wright and  Weaire, Ltd.,
manufactarers of ‘“ Wearite ”’  wireless

C.A.V. Service Extension.

Messrs. C. A. Vandervell and Co.,
Ltd.. of Warple Way, Acton, London,
W.3, annonnce that stocks of all C.A.V,
radio apparatus, including Radio accu-
mulators, can now be obtained from the
following depots of Joseph Lucas, Ltd.,
and Rotax (Motor Accessories), Ltd. :—

Joscph Lucas, Ltd.,, 224, Shatteshury Avenue,
London, W.1.

Joseph  Tarcas, Ttd., 68, St. Mary's Diace,
Newcastle-on-Tyne.

Joseph  Lueus, Ltd, Gieat King Street, Bir-
mingligu.

Jozeph  Lucas, Lid., 209, St. George's Road,
Glasgow.

I Rr;t:nx (Motor Accessories), Ltd., 117, Park Tane,
LA B,

Rotax (Motor Aceessories), Ltd., 7, Temple Street,
RBristol,

Messrs. C. A. Vandervell and Co.,
Ltd., hope that this extension of service
will prove of assistance to their many
friends in the radio trade.

cococo

Philips Lamps in the West.

Owing to the increasing demand for
their products in the West of England,
Messrs.  Philips Lamps, Ltd., have
opened a new branch and distributing
centre at 34, Marsh Street, Bristol.
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L.F. Transformers,

HI very cordial reception acearded 1o the Buvers’
Guides to Standard Receivers and to Portable Re-
ceivers which we have published in previous issues
has encouraged us to bring out a similar guide to Standard
Component Parts for the benefit of the amateur con-
structor.  “The preparation of this list has proved a some-
what more difficult task than that of the previous two
guides. and it is not easy to specify in tabular form all
the main features of each component.  The information
contained in this and lists to be published subsequently
has been furnished by the respective manufacturers, to
whom we have to express our cordial thanks for the able
manner in which they have helped us.
The appliances and apparatus that may reasonably he
deseribed as component parts of wireiess sets are so many
and varied that we deemed it advisable to linit the list

L.F. Chokes and Anode Resistances.

to certain selected parts in commen use, and, while indi-
cating the principal data required, left the general descrip-
tion of each item to the good judgment of its manufac-
turer.  In most cases the manufacturers have fully appre-
ciatedd the nature of the information desired, and have
furnished us with brief and compact descriptions of their
gools. A few have been over deseribed and some under-
described. while one or two sent in profuse descriptions
of components and accessories which were not included in
our sclected list.  We trust, however, that our efforts to
tabulate the very varied data have produced a valuable list
in which all essential particulars are clearly stated and
no important point omitted, though we must admit that
it has been difficult to condense the details into a common
form applicable to every item in any particular class of
romponent.

TRANSFORMERS (L.F.).

Manufacturer. | Name or Type. Ratio. | Price. Remarks.
€ 8o
Acme Production Co., Ltd., Britannia | deme A2 L0000 1-1.25 016 6
Works, Engine Street, Smethwiek, |
Rirmingham.
Anderson’s  Wireless Sales. Ageney, | Mrgus oo — 0 49 0
9 15, Oxford Street, London, W.l.
Beard & Fiteh, Ltd., 31, aylesbury | Super Saecess ... .. 1-2.7 and 1-1 1 1 0
Street, London, F.C.L Silver Suceess .. ... .. 1-2) and 1-3 1 1 0
e o oo Standard Sucecss ... 1-3, 1- 4, 1=5, cte. 016 0
Bulolt 17, ,\~hclnu’ch Park Villas, | Hanan. . 1-1 0 6 10} Shrouded 3/- extra.
Allldl)ll. W.12 oo 1-3 o 7 7! - .’,_110
® 00 | -t [ - oo 3
s o0 o0 o0 o0 1-5 9 N 103 "IlOk
Blackadda Itadio Co., Lud.. 15, Sadler | Adda 1-t 1 5 0 Shrouded in metal case.
Giate, Derby.
Bobin. Maurice. 21. Warwick Lane, I 1-1 013 3 sShrouded in metal cover.
f.ondon, K.01. 1-3 (U2 I © s s
.- R 1-5 015 0 0 . ”"
0o 00 - v 0 1-10 016 0 %) . ”
Brandes, Lud., 296, Ltegent Street, . | 1-5 017 6 Black tinish.
l,mldnn w1, o 1-3 017 6 Brown tinish.
LM, Eriesson Manufacturing 1-2 and 1-4 017 6
l td 67/ 7! Iningsway., London, ' q |
Bul-'m, A F. & Co. 9/11 Carzsitor | Deeko ool 1-3 016 0
Street. Londow, K. |
Burndept.  Wirel l {d.,  Aldine urndepl ... L. 1- | | S S ]
-, Bedford  Street, London, l oo 0BDODOG { 1-2.6 1 t v
ll\gm\(' W., & Sons 129, Con- -2 1=3, -1 h 1 &5 0 I
stitution Hill, Birminglham. and 16
Clarke, I1., & Co. (Manchester), Lid., | l 012 6
Atlas Works, Fastnor Street, Obd |
Tratford. Manchester. - !
Currys, Litd,, 24728, Goswell Rowd, | Cavey Janior ..., .. i - [N S
London, K.C.1 | Belvoir oo 012 6 | X Lo
50 o . o0 Curry Shrouded U150 Metal shrouded ; impregnated windings.
Cartis, Peter. Ltd. U Red Lion | Curtis oo, 1-3 and 1-5 | S ]
Square, London, W.C. 1, . X
Edison =wan Fleet Co.,, Ltd,, | Kdiswan ............ 1-3 | 017 6 | 0001 mfd. fixed coundenser is per-

Powders End. Middlesex.

| manently lixed across the primmary
winding.
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Manufacturer.

Falk. Stadelmann & Co.. Ltd.. 89.93,
Ifarringdon Road, London, X.C.1.

Ferranti, Ltd., 1lollinwood, Lan-
cashirve.
" ™ »

Formo Ca.. Croswn Works. Cricklewaod
Lane, London, N.AW .2,

General Electric Co., Lid. Magnet
House, kingsway, London, W.C.2.

General Tadio Co.. Ltd., Radio House,
RRegeni, Street, London, W

Gent & Co.. Ltd.. Faraday
Leieester.

Worls,

Gladwell & Kell, Litd.,
Ioad, London, W.C.

Grafton  Blectrie Co.,
=treet, London, W.1.

13.7.¢. Kleetrical Co., Lid., 2.
davies  1load, Balhan,
SAW12.

Hough, 1, E.. Ltd., Edison Bell Waorks,
Gleneall Road, London, S.16.15.

india Rubber, Gutta Percha & Tele.
graph Works Co.. Ltd. (The Silver-
town Co.). Nilvertown, I5.16.

Lamplugh, 8. AL Ltd.. King's Road.
Tyseley. Birminghanm.

Lever, frie J., 33, Clerkenwell Green,
jlondon, 19.C.1.

Lissen. Ltd.. Lisseninm Waorks, Friars
Lane, Richmond, Surrey.

A%, Gray s lun

) a4, Grafton

Boun-
Lemdon,

o o 0o |
MeMichael, L., Ltd., Weshan Ioad.

Slongh. Bucks.

Marvconiphone Co., Ltd.. 210 212,
Toltenham Cowrt Road, London,
W.r,

Ol‘llln;l.(l I-ln:,iiucm'in! Co.. Lid..

199,205, Pentonville
N.1.

I’enton Eugineering Co., 13, Cromer
Street, London, W.C.1.

I'eto Scott Co.. Lid., 77, City Roead.
London, 1.0".1.

toad, London.

Portable Utilities Co.. Ltd.. Burcka
1lonse, IPFisher Street,  Loundon.
w1

]:llv(“l)"EX]\l'l‘il.l.l('Hlill (:(.).. l,\d..“(‘ul'\'er
street Works, Sheilield.

adio Instruments, Ltd.. 12, IIyvde
Street, Loudon, W.C.1.
Ripaults, Ltd., Kinr's Noad. St.

Pancras, London, N.AW. 1.
Lothermel tadio  Corporation

Gt.  Britain. Ltd., 21 and

Maddox =treet, London, WL,

of
26.

Telsen pleetrie Co., 207, Axton Road.
Birmincham.

Tennant, 10 Mo 21, Hartley's Build-
ings, [Iylton Road. Sunderland.
Transformer Repair Co., Hay street,

Portsmoutl.
Vokes, ¢, G., & Co,,
Street, London, Wi,

38, Conduit

Ward & Goldstone. Ltd. Frederiek
1toad (Pendleton), Manehester.
~Watzon Jones, Ltd, St sStephen's
Iouse, Victoria Embankment,

London, S, W1,

Woest Seientilic Apparatus Co.. Ltd.,
Preimier Plaee. igh =trect, I'mtney.,
SOWLS,

Wootten, 17
Oxtord.

L, Lido 56, Tigh Street,

| Telsen shrouded

Name or Type.

Efesea " B oo
Ferranti _\]i R
o Al o

Formo Perfection .
Shrouded

Geeophone B.C.y
o 3.5

1B 50es

. 3.2
G.R.C.R2 o
GO
WanZent ... 8. 0.

1T
U

Fdizon Dell

Silvertown ..

Sterling
Ormomt

Penton .

Max-Ap

Fureka Concert Grand |

Furcka Hu‘l.),\' Grand . .
FEnreka Reilex

Ripaulls

Royval ... .
Taras Hermonik
Bremer I'ully Euphonic

P*opular. |
Telsen Standard Open
Type.
Telsen Aee

Croix

Renown

15rla o000
., Couecert Grand
Regal .
Preeise .00 .
Comet
SUPeL-s

(iu-li oue

Westminster. ..o oL,

The Melba ,oounaa...

Wootophone. ., ... 05

Ratio.

1-1,

]
e
0

B
DI 2
i

=31
1-5
1=t -6 and
1-8
1-1i
=3 and 1-5

=2,

120 13 and 1-1

1-1 and I-1
1-37
1-3 and 1-5

1

L 1-6 and

1-3 and 1-1

1-1
1-3

1-3 and 1-14%
1-8

1-1.7
1-3 and 1-5

1-3 und 1-5

1-3 and 1-5
1-3 and 1-5

1-1. 1-2, 1-3, 1-4
and 1-5

1-3 and

Price.
€ s, d.
1 1
1 5 0
1 53 0
017 ¢
1 1 0
1 1 0
010 6
1 5 0
1 2 6
1 2 6
1 5 0
015 0
1 5 0
012 6
14 6
1 5 0
019 6
¢o19 6
1 7 6

i 6
ni13 0
1 1 0
17 6
11 0
1 2 6
1 5 0
1 2 6
0 6 6
1 1 0
018 0
012 6
11 00
1 1 0
110 0
20 0
015 0
010 6
019 6
110 0
1 5 0
Tt 0
015 0
015 0
110 0
1 y 0
013 4
011 6
1 0 0
117 ¢
1 6 6
1 9 6
013 6
014 0
0 9 6
U 5 9
0 8 |
012 6
1 1 0
2 7 6
018 6
019 6
015 0
1 7 6
016 6
0 9 4
[V T 1
019 ¢

| With

Remarks.

One-hole fixing.

shroude-l =teel case. By -pass condenser
is incorporated. Primary inductance
RO henties: impedanee at 100 eyeles.
50.000  ohns; do. 500  cyeles,
110.000 ohms.

Shrouded steel ease. By-pass condenser
i incorporated. Primary inductance
2% henries ;. impedanee at 100 eyveles.
17,500  ohms; do. 500 eycles.
90,000 ohins.

New putiern.

Power type.
Unshronded.

sShrouded.
- Suitable for D5 or similar
valve.
shrouded (on=hrouded 1. - less).

Alsa made as telephovne transforimer
120-0lnn phones or loud-speaker,

[Enamel wire.

silk-wound.

With centre tapping.

Shrouded.

[{N1313]
extra.

“ ldeal Junior.””
deteetor valves.

“Ideal.”  Primary  impeduances,
brated for all valves.

mfd. fixed condenser 3/-
Suitable to follow all

cali-
Shrouded.
Tetlex, tirst and second stages.

Power.

=trouded.

”

Shrouded.

Non-termminal type.

With terminals,
1/- extra.
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CHOKES (L.F.), CHOKE-COUPLING UNITS, &c.
Manufacturer. Name or Type. | Price. l Remarks.
| £ s d.
Beard & Fiteh,  Ltd. 36 Avlesbury  Street, | Suecess 1 018 6 Inductanee approximately 20 henries.
London, X.C.1. Lo 2 B¢ 010 6 Induetanee approximately 8 henries.
Bretwood. TAd., 12,18, London RAlews, Maple [ Auto-Audio  Fre- [ ST Anplifying nnit.
Street, W.1. queney  Anpli-
fier.
Buarndept, Wireless, 1. hl Aldine lMloase, Bedford | Bwrndept ... .. [V ] 20 henries 0.05 amps. for ehoke eontrol transmitiers
Street. London, W.C.2, and =smoothing eircuits,
Formo Co.. Crown Works, Cricklewood Lane, | Formo ......... 017 6 Choke capacity coupling unit, ivon eore, wire-wound
London, N.AWV.2, 1 choke with resistance and capacity clewents
l incorporated in compaet form and connections
| marvked.
()l.il\“““ Ileetrie Co., AL Grafton Streel, London, l Greleo Lo T 5 0 DLC. resistanes 650 ohins.
t
Lissen,  Ltd., \ﬂ'llllllll Works, Uriavs Lane, | Lissen ..., 0w Inductance 20 henries, approximate D.C. resist
Richmond, o I anee 2,000 ohs.
Oriond lwlnu,xln-'(u , Ltd.. 199 205, Pentonville | Ormond o000 013 0 | Shiclded.
{toad, Loendon, N.I. {
Peto Beott Co., LAd., 77, City Road, London, F.C1 | Keystone ....... [ (I
Portable Utilities Co., Ltd.. Kureka Honse, Fisher ' Furehka ... |t | A conplete cholke unit.  No separato grid leak or
Sireet, London, W, (‘ 0 | cotdenser reqguired.
tadie (munnum ation Co.. Td, 3155, Noriolk | Polar ¢ 10 0 10,0080 phins jor last stages.
Street, . 8 B 012 4 S0,000 oluns for irst staw
Radio lnslluml-nh Ltd.. 12,0 Hvde Street, London, | 1L a0 0 I Bonite enid Plates titted \\llh hracket for screwing
W down.
bl(-\(‘h \. J.o0& Coo (1901, Lede, Walsall Street, | NS0 o000 (U IR
Wolverlunpton. L e [ ] Choke wpit  for lirst stace. commprising  choke,
by -pass, coupling condensvrs and ariid leak.
.......... I o 0 Ditta for sccond and snbsceguent =tages (withont
by -pass).
Transformer Repaiv Co. Tlay Street. Portsimonth | Renown oo [ L.1 choke, 10,000 turn, 100 Lenries 1 for <moothing,
filtering and coupling.
Watmel Wi ~ Co. Ltde, 33200 Goswell Road, | Watmel o000 0 1s 6 .\uhulmlw tted cotuplete with the necessary
Loncdan, 14, coupling. condenser and grid lesk, 2 tixing holes
only re 1|l|ll\‘(|
Western Laboratories, Litd. 11 Hanbury  flomd, WwWohor o L. (LI < S} Inductanee 35 henries, low self copacity.

Acton, Loundon, W.3,

Manutacturer.

Ashley Wireless ‘lelephone Co. (1925),

Lrde Fineh Place, Faltiland Streel,
London Boad. Liverpool.

Climax  adio  Eleetrie,  Ltd..  Onill
Work<, Putney. London, 2AW EL,

l)lll)ilil:;‘ (‘nnd;-.n\'«'r (o (1Y ») 1.4,
Ducon Works, Vietoria Road, North
Acton, London, W.3.

o IS, .

. London.

adelmaim & Co.. ]td ~'1 93,
nedon Tood. London, 1.0,
Lever. kKrie J. 33 Clerkenwell (-l‘(ll
London, 10.0.1.
Lisscn, Ltd., Lisseninm Wearks, Friars
Lane, Richmond. Suvrey. |
MeMichael, 1. Ltd.,, Wexham  ead.
Sloneh, Bueks.

Metro-Viek  Supplices,
Park. Manchester,
Oliver el

House,

Ltd.. Tratford

Control, "Ltd.. Granville
Arindel Street, London W2

Pipaultz,  Ltd.,
Pancras, London,

Roadd, =t

Kinw's
N.WLL
:nﬁi.; (li!']ml'u'inn“
lad.. 21 and U6,
Loundan. WL,

aof
Madddox

Street,

Works.,
Lanes,

Saxon .I.::ulin Co.. ||1-|1|:_\ Strect
South Rhore, Blackpool,
Ward & Goldstone, Ltd,,

1toad (Pendleton), Mane hester.
td.

sderiek

W .lllll(| Wireless Co. |
Goswell Londott. | 1.
Wright & ire. Lid. Halton Road.

Canonbury, London, N1

Zevith Mannfacinring o
Willesden Green, NAW

o . -

Villices Lo,

it
{

Name or Type. Reasistance.
Ohins.
Axbley oo G010
oo U000

....... S0,000 100,004
5.000
.'.u_nun
TH.000
20,000
BItRIT
10,804
50,000
B0, BYo =100, 000
5.000— 15,000
POLO00 - S0, 0
S0.000--1 00,000
T0.000-1§1.000
) -1600.000

Clinax

Dubilivr

Ffesea .

Trix Selenivm L | 2a.000=500,000
bissen Lo 20,600 3001000
............ SO0 ard THLO00

ML oo | to.onn 150000

\ RIS N

and oo nnn

avley L. GHLOLO, SO

atd 100,000

20,000
RILMAHT
toy,o0n
L 1o 060
.......... 500 - 50,000
.......... a-ano.n0n
..... 0 300,000
= 50,000
U 100,410
0 200,000
00 - Yo nao
L0009 Ton.non
00250000
0U=300,001

Flectvad

|'-|'.i'|(“l‘.\ ohins .\n 5
| ll)

\n
No

Cioltome .o oee oo 20,000 100,000

Watmel S0.000 100 (Hm
000 - 5000
a0.000
0,000
S0.000 100,00
S0, 01H)
Ton.oon
120000

Wearite .. O |

Zenite esistanee |
Enits, |

RESISTANCES (ANODE).

CollL-
Fleteiy covered iron arca, open ty pe irot core.

Price. Remarks.

CNCTR

[CON Complete with clips.

0 [ 00 bo

O S (Y {

(LR I

(R N

o706 |

0O 5 6K | Complete with holder.

¢ o5 6 re £

0n 5 6 i

0 5 6

05 6

wod0 | >|u.n‘¢-( artriducs 16,

0o 3 H | Mirroneter type. Spare eavtridges 1/3.

[ 1] ‘ 5 i = - ”(‘»

iy g & - il

a 30 I Voriable.

[T ] ‘ Maomnted on base, metallic elements.

e, 6 | Noncinduetive,

(U R} | Wire-wonnd type fov pesistanee- capacity
coupling. o

v [ Teated to sworking load o) 225 milliamps.
I mounted  on clonite base with
terminals, 1 -extra. .

[} B Wirc-wound on !5;1!;1-!110 Lase, with
ferminals id elips.

0 60 Do, without basc. . .

076 Bi-duplex wire-wouwnd, with clips and
buse.

0 o0 ] Do, without elips and base.

(U Complete with tixing bhrackets.

086 00 . 0

[ I 1} -

0N I AWVire woined.,

LU . 1 oo -

LU S 5 00

O 6 Ciraphite 1esistance elements,

[ O ) Lo b aa

(LR | Bt {

0106 o - 55

(L Compression type o wraphite dises.

09 6 | - .

]I {

0O 9 6 b0 P o

[ With Jrise and elips, 1 extra,

0 36 L Awvith nicket elips.

o386 ‘ 1ed knob., Ningle-hole fixing.,

LI S 1} Cireen knob.  Sinale-hole fixinwg.

g 9 0 | Non-indactive. 1 inductively wound,

(U 1 G, cach less.

0 Ju 0 . o8 00 .

1 2 8§ Vitreovs enan eled vexistanes roids,

{ {11 - oo . o

1 5306 5

k-



Bournemouth’s Wireless Conference.

A conference of wireless organisations,
promoted by the Bournemouth and Dis-
trict Radio Society, drew a large attend-
ance at St. Peter’s Hall on Wednesday,
April 28th.  Visitors came from as far
afield as Exeter, Bristol, Newbury, Salis-
bury and Blandford.

Among the speakers were the Mavor

(Conncillor H. JJ. Thwaites), Sir Dan
Godfrey, Rev. H. Wilbur Enuis, and
Commander J. R. Schofield. At the

evening meeting an interesting address
was given by Professor A. M. Low.
During the day a visit was paid to the
Bournemouth broadcasting station.

0co0

The Evolution of a Condenser.

The story of the condenser, its manufc-
ture and wuse, was told to an interested
audience of members of the Leeds Radio
Society on April 9th by Mr. Haywood,
of the Dubilier Company. After dealing
hriefly with the condenser theory, the
lecturer took his hearers in imagination to
the mica mines in India. where, with the
assistance of lantern slides, the natives
were scen at work obtaining the raw pro-
duct. By easy stages the members were
able to watch the evolution of the con-
denser, fiom the nica in its raw state to
the finished article on the workbench.

Some interesting slides were shown
depicting the giant mica condensers in
use at the I'.0. Station at Rugby. Fach
nnit weighs 5 tons and contains 800,000
pieces !

Wireless
F%V@i?ﬂ@i

Secretaries of Local Clubs are invited lo
send in for publication club news of general

inferest. All photographs published will be

paid for.

New H.Q. at Manchester.

Improved facilitics for experimentation
are now available to members of the
Manchester Radio Scientific Society, new
headquarters having been acquired at 6,
Booth Street East. Manchester. A work
hench has been fitted up and lockers are
provided for the use of each person.
The members are at present actively en-
gaged in fitting new equipment, and the
society hopes shortly to resume its normal
cowrse and to continue to justify its re-
putat:on as one of the most aclive
societies in the country.

cC00o

Broadcasting Trials and Triumphs.

In lectnring recently before the Golders
Green and Hendon Radio Society Mr.
J. A, H. Whitehouse, of the B.B.C.,
provided one of the most enjoyuble even-
ings of the session. Ilis subject was

“ Frequency in Relation {o Broadcast-
ing.”’

With the assistance of lantern

ENTHUSIASM AT BOURNEMOUTH.

Some of the officials and visitors who

attended the successful wireless conference reccntly organised by the Bournemouth

and District Radio Society.

Visitors came from as far afield as Exefer, Bristol.

Newbury., and Salisbury.

B 34
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slides showing the B.B.C. studios Mr.
Whitehouse outlined the early struggles
in the search fgr the perfect microphone,
and described the different types that had
been vsed. The story was told of the
difficulties experienced in obtaining in-
telligible and natural reproduction, of
the attempts to overcome the echo pro-
blem. and of how outside and relay broad-
casting was carried out. Some interest-
ing views were shown of the Daventry
high power station.

Hon. secretary, Lt.-Col. H. A. Scar-
lett, 357a, Finchley Road, N.W.3.

00O
Controlling Oscillations by Light.

Before the Ilford and District Wireless
Society on April 27th Mr. G. G. Blake
gave a fascinating lecture and demonstra-
tion on “ The control of Oscillating Cur-
rent by Visible Light.” Of the two
methods of control, viz., the Widdington
heterodyne and the Dowling zero shunt,
the lecturer expressed a preference for
the former, on account of its shorter
time lag. Ordinary wireless circuits werve
used in both systems, and Mr. Blake's
demoustration  apparatus incorporated
seleninm cells in place of grid leaks. The
cells in nse were those of Dr. Fournier
d’Albe,

Hon. secretary, Mr. D. 8. Richards,
Swinford, Empress Avenue, Iiford, Essex.

0000

“Resistance Losses in Coils.”

A lecture on the above subject was
recently given before the Oxford Univer-
sity Padio Society hy Mr. R. J. Hardisty,
B.A.

“Low loss ' condensers, said the
lecturer, had been manufactured for
twenty vears; as for coils, losses could
only be cut down by using single-layer
coils. The spacing was immaterial, as
the magnetic losses outweighed completely
the capacity losses,

The hon. secretary of the society for
the present term is Mr. M. A. Spender,
Balliol College.

feRe NN}
Tuning without Oscillation.

Alr. J. A, Whitehonse, of the B.B.C.,
gave a usefnl lecture on ‘“ Methods of
Avoiding Oscillation ' at a public meet-
ing lield under the auspices of the Nor-
wich and District Radio Society on April
23rd.

After demonstrating with a broadcast
receiver, Mr. Whitchouse answered
numerous questions on the technical side
of broadeasting. Capt. Hampson (G6JV),
who moved a vote of thanks, said that
the meeting constituted an effective reply
to the scathing comments which had been
made, suggesting that the society waus
apathetic on the question of oscillation in
Norwich. _

The new hon. secretary of the society
is Mr. G. Bayes Hayden, 37, Sandringham
Road, Novwich.
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The Future of Broadcasting.

In most respects the desive of the great
industries is to let the dead past bury
its dead, so fur as the events and ex-
periences of the general strike are con
cerned ; but as regards hroadeasting and
its future status the lessons of the strike
have opened up quite a new aspect and
have Dronght home to everyhody a truer
idea of the possibilities of wireless and
its part in the nation’s life,

0000

Speeches in Parliament.

One important rvespect in which broad-
casting is expected to be looked at from
a different angle is in connection with
broadeasts of the proceedings in Parlia-
ment on occasions of importance. Many
M.P.s who opposed the suggestien that
was made a few weeks ago to hroadeast
the Budget speech are now understood
to have changed their views: and as a
result of the incalculible service rendered
by wireless in the cireulation of strike
news, they wonld wnt now be averse from
the idea of occasional broadeasts from
the Honse of Commons.

0000

A Bill Before the House.

In Government circles, too, the parvt
plaved by lroudeasting during the strike
will have some influence on the plans
which are lLeing prepared for the future
conduct of the service. A short Bill of
scarcely greater length than the Wireless
Telegraphy (Explanation) Act of 1925,
which consisted of two clauses only. may
be expected just hefore the autumn
recess. This Bill will not constitute a
Government. monopoly, but will merely
eusure the use of the broadeasting
machinery for definite official purposes,
as and when required.

0000

A New B.B.C.

In short, Govermment control need not
be looked for: rather, the procedurve ot
the Companies Actz may be utilised and
the new authority incorpovated as a com-
pany, limited by guarantee. ‘The Tost
master-General  would in  that case
nominate the subscribers to the memor
andum of association and places would
be found either on the commission that
will he established, or immediately under
its control, for the officials of the present
company who have done yeoman service
during the recent industrial crisis. The
line of the new legislation, about which

By Our Special Correspondent.

many  elaborate speculations have been
made, will be chiefly to prevent broad.
casting  from hecoming a profit-making
voncern; to institute an incorporated
body carrying on the work on much the
same administrative lines as at present:
for during the past two or three weeks
the officials have shown that very little
evolution in the service is necessary in
the public interest, and that, after all,
is all that the Ctovermment are concerned
with,
0000

The Educational Side.

The educative influence of broadeasting
Is inereasing, not oniy in this country .
but 2lso among  other nationalities.
This influence is being exerted hy means
of competitions in which listeners act in
the capacities of both judge and prize

winner.  Great Britain started the ball
with ‘" request ”’  progranmmes and un
named items<; tlee work of selection m
the former case being left to  the
Listener’s  discrimination, while in  tie

Iatter case listeners were asked to dis-
tinguish musical items which were not
previously anmmounced.  Then, prizes have
been awarded to juvenile scholars for
essays in connection with schools’ trans

Missions. 0000

To Discover New Talent.

Other prizes have been given for the
most fitting conclusion to mystery stories,
the first pwrt only of which has Leen
broadeast, and for the correct deseviption
of various noises heard through the micro-
phone.  Tn addition, prizes have been
awarded for choosing programmes based
upon the public predilection : and, finally,
there is tha competition now being con-
ducted with the object of discovering new
musical talent specially suitable for the
requivements of hroadcasting.

0000

Wireless Shorthand Tests.

1n the shorthand speed test, conducted
some months ago from 2LO by Lord
Riddell, no prize was given: but a New

THE
BRITISM
BROADCASTING

SAVOY HILL AND THE STRIKE. That the authotities recognised thc vital import-

ance of safeguarding the broadcasting service during the strike is shown by this

photograph, taken outside ‘“ No. 2 "’ on one of the crucial days when no news meant
anything but good news,
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York station has gone one better and
has awarded medals in a similar contest
to shorthand writers who were abie to
take broadcast dictation at speeds of 80,
100, and 120 words a minute. [he
entrants had to take down and transcribe
in the presence of reliable witnesses, who
posted the transcripts to the broadcasting
station with a certificate that the condi-
tions had been fulfilled.

cooo

A Wireless Man Hunt.

A feature that will test the ingenuity
of listeners, who are to be offered prizes
for correct solutions, will be a wireless
man hunt, or voice hunt, which is being
organised by the B.B.C. The hunted
man will appear in the programme at in-
tervals and in varvious places and will
make some announcement or read an
item. Listeners will be asked to give a
full description of this man’s movements
from station to station. R

cooo

Melba to Broadcast.

It is good news that the Covent Garden
Opera season will not pass without pro-
viding listeners witli an opportunity of
hearing Dame Melba in what are expected
to be her last appearances on the operatic
stage. No dates have yet been fixed, but
it 1s believed that Dame Melba will have
no objection to being broadcast in the
opera in which she is appearing.

cooo

Her First Broadcast.

I remember a humorous little interlude
which occurred on the night of Melba’s
first broadcast at that tiny station at
Writtle which Captaiu  Eckersley con-
- ducted in the days when no one dreamed
of broadeasting becoming the potent
force that it now is. On arriving at the
station, Melba glanced up at the aerial
and said “And is it from there that my
singing will be broadcast?” On being
assured that it was, the great prima
donna remarked, “Jolly good thing I
haven’t got to climb up there to sing.”

0000

The Aldershot Searchlight Tattoo.

The arrangements for broadcasting the
Aldershot Command Searchlight Tattoo
have now been fixed, and the transmis-
sion will take place on June 15th from
9.20 to 10.33 and from 11.22 to 11.40 p.m.
The skeleton programme provides for the
broadcasting of the following items :-

Entry of Massed Bands,

First Post and Bugle Marches with
band accompaniment.

Pyramid of Searchlights and Lighting
of Woods.

Musical Drive by the 1st Brigade Royal
Horse Artillery Massed Trumpeters.

Entry of Massed Bands and Torch-
bearers.

[oNeNele]

Better than Wembley.

It is a pity that television has not yet
advanced to that stage where it is pos-
sible to convey to listeners the magnifi-
cent spectacular effect of this Tattoo,
which outrivals anything that Wenbley
could produce.
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British Wavelengths.

Statements which have been made in
certain quarters recently, purporting to
represent proposed changes in the wave-
lengths of some of the British transmit-
ting stations as a result of the Geneva
Conference in March last, should be
ignored. Numerous suggestions have
been put forward in connection with the
necessary forthcoming redistribution of
European wavelengths. None has yet
been approved, and announcements affect-
ing any part of the proposals are con-
jectural and unauthorised.

FUTURE FEATURES.
Wednesday, May 26th.
Lonnon.—Beating Retreat relayed
from Marine Parade, Dover.
BovrRNEMOUTH.—** The Wizard of

Wireless "—a  Romance  of

Radio.
CarpiFF.—The  Versatile  Enter-
tainers in “ A Wireless

Broadcasting Rehearsal.”
NEweasTLE—“ A Little  Fowl
Play "—a Farce in One Act.
Thursday, May 27th.
Loxpon. — The Variety  Artists’
Benevolent Fund Concert,
MancHESTER.— In a Persian Gar-
den "—Song Cycle for Four
Solo Voices.
Friday, May 28th. )
Loxpox.—The Kneller Hall Band.
Grascow,—Pianoforte Recital by
Leff Ponishnoff.
MaNcHESTER.—The Cresswell Col-
liery Institute Prize Band.
Saturday, May 29th.
Loxpox.—* The Bec-Bee Cabaret.™
ABERDEEN.—*‘ The May Queen ’—
a Pastoral for Choir and
Orchestra.

Carpirr.—The University of Bris-
tol Department of Education
Concert,

NEWS !
news bulletin from London and Daventry
during the strike.

An announcer broadcasting a

MAY 26th, 1020.

High-Power Stations.

Listeners should not be unnecessarily
alarmed at the idea that when the higher
power scheme of broadcasting is put in
operation, those who live in proximity to
one of the new stations will have their
reception facilities spoiled so” far as any
other station is concerned, and that only
‘those who are able to indulge in the ex-
pense of super-selective sets will get any-
thing in the way of alternatiye pro-
grammes. If the B.B.C. had given way
before the protests that greeted the
opening of the new 2LO last year, on a
power of 3 kW,  development would have
been crippled and the effective crystal
range of the London station would still
be limited to the old seventeen or eighteen
miles, instead of twenty-five miles, as at
present.

0000
Regional Transmitters.

America has already passed through the
phase upon which we are entering. The
Americans long ago realised that high
power would tend to stimulate greater
interest in broadcasting and sought for a
release from restrictions upon power; the
high-power stations were to be placed
outside the towns or cities at distances
varying according to empirical formula
with the proposed power. The plan of
dividing the country into zones, with so
many super-power stations to each zone,
is one which will be applied in a modi-
fied form to Great Britain. In the com-
plete scheme to be prepared for this
country there will be at least two high-
power alternatives, and thus the swamp-
ing effect of one very strong station will
be nullified, while atmospherics and other
forms of interference will be overcome to
a considerable extent. The higher-power
stations will not be located in congested
districts, and the service which they sup-
ply will be available on crystal sets to
additional areas comprising a population of
some 34 millions. The designers of other
types of receiver will soon set their
energies to work to produce a receiving
et that is adapted to the new conditions.

cooo
A Diving Broadcast.

The diving novelty which was an-
nounced some time ago and postponed,
has now been fixed to take place on June
21 next, when Mr. F. Shicld, of Whit-
stable, will make a descent in the
Thames.  Mr. Shield has had nineteen
vears’ experience of diving and suffers no
illusions as to the nature of the work.
He says that most people have no doubt
heard, at some time or another, a deep,
manly voice pouring forth a lot of
“pifile ” abont *“ toiling for wealth on
the brink of the grave.” He thinks {hat
‘“ piffle ”” is the only word to use. The
diver is certainly a toiler, but when at
his work he is no nearer the brink of the
grave than millions of other workers in
mines, factories, etc., to say nothing of
some singers on concert platforms. If
anyone thinks of taking up diving as a
means of getting rich quick, Mr. Shield
is all against it. . . . But he will tell
listeners, on June 2lst, exactly what sort
of life the diver leads.



MAY 261h, 1920.

WIRELESS

Wireless
Werld

715

CIRCUITS

in Theory and Practice.

12.—Receiving Valves.

By S. O. PEARSON, B.Sc., AAM.L.EE,

HIE three-clectrade valve, with its wondertul pro-

pertics, is without a doubt the most important

piece of apparatus employed in wireless telegraphy
andd telephony. Tt is due almost entirely to the perfec-
tion of the valve that wireless telephony has hecome so
practicable, the development heing greatly stimulated by
necessity during the war,

The dirst thermionic valve was used by Professor . AL
Fleming in 1904.  This was a two-clectrode valve. or
“dliode,” and consisted of o Gilament surrounded by a
cylindrical metal sheath or 7 plate,” the whole being
enclosed in a glass bulb from which the air was ex-
hausted, leads being brought out through the glass from
the ends of the lilament and from the sheath or plate.
With such an arrangément it is found that when the
filament is heated to incandescence by passing @ current
through it from o battery. and when the plate is given
a positive potential with respect to the filament., a cur-
rent passes between the plate and filament across the
vacuum; but when the plate is made negative with
respect to the filament no current whatever will flow,
Thus the arrangement constitutes an electrical ** non-
return valve.” and was used extensively as a rectifier or
detector of  high-frequeney  oscillations in - wireless re-
ceivers before the advent of the three-clectrode valve.
The term ““ valve”” has bheen retained. and is almost
universally applied to the present-day maodifications with
three or more electrodes, although in the true sense of
the word the latter are not used as valves

current coulid flow even if no gas were present at all in
the bulb, and in nearly all modern valves the bulbs are
exhausted tn the greatest possible degree, and are called
“ hard Those contaming traces of gas are

valves,
known as “*soft 77 valves.

Electrons and FElectronic Emission.

The nature of the current passing between the plate
am! the filament in a very highly exhausted bulb is quite
different trom that in a bulb where a eonstderable amount
of gas is left.  In a perfect vacuum there are no ions
present to carry the charges of clectricity across the
gap, and 1n this case it is found that a stream of ** elec-
trons  is emitted from the hot filament and drawn
across the vacuum by the positive potential of the plate.
Now. an “ electron 7 is the smallest charge of negative
eleetricity helieved to be capable of existing by itself.
awd according to the electron theory an atom of any
particutar substance is made up of a number of thesc
negative clectrons in motion round a positive charge called
the nucleus.  The nature of the atom «depends on the
number of clectrons present and their arrangement about
the nucleus.  What concerns us here, however, is the
fact that cach atom is capable of holding a number of
clectrons over and above those determining its physical
properties.  Ivery atom is supposed to contain a number
of these *“loose 7 electrons, and by giving a body a
positive charge of clectricity, what we are really doing

is to take away some of these extra elec-

at all.
Ionic Currents.

In order to understand the operation of
a_thermionic valve it is necessary to know
the nature of the current passing hetween
the filament and the plate.  In the early
days it was impossible to exhaust all of

*T  trons.  Similarly, when a number of clec-
trons are added to an atom, the latter is
given a negative charge. By the clectron
theory a current of electricity in a con-
ductor s explained as a transference of
clectrons from one atom to another in the
conductor, and, since under steadyv condi-
tions of current. cach atom remains at a

the air out of the bulh, some of the cas
alwavs being retained in a rarefied srate.
The result was that when the applied plate
voltage was inereased up to a eertain point
a blue glow appeared in the space hetween the filament
and the plate. this being due to the fact that the rarefied
gas became ““ionised U—that is. converted into a con
ducting state.  Under these conditions the as is split
up into minute particles ealled 7 carryving charges
of clectricity.  "Those ions carrving positive charges are
called positive dons. and those carrving negative charuves
are cailed negative ions.  The origin of the name ¢ ther-
mionic ’’ is thus quite clear.

At first it was thought that the current between the
filament and the plate was entirely an ionic current con
ducted by the *gas, hut #ft was soon discovered that a

“lons

Fig. 1.—Diagram of connections
for Anding the characteristic
curve of a two-electrode valve.

constant  potential, it follows that the
number of eclectrons in each atom s
always the same ; thus. as an clectron enters
an atom another electron must of necessity
be shot oft from the other side. this process going on all
through the conductor. Tt is necessary to consider «
current of electricity in this light in order to see what
becomes of the stream of electrons from the heated fila-
ment of the valve when they enter the plate.

Consider a two-electrode valve in which the vacuum is
assumed to he perfect. so that the current hetween the
plate and the filament is in the nature of pure electronic
emission from the flament.  In 1ig. 1 such a valve
is shown connected. <o that the voltage between the plate
and the filament can be varied. a milliammeter being
included in the plate lead to measure the current. Tt is
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found tunat current flows from the plate fo the filament
according to the usual notation of direction of a current;
but it is known that the current in the vacuum between
the plate and the filament consists of a stream of electrons
being emitted from the hot filament and passing over to
the plate, and this is why the electrons are said to be
negative. ‘The choice of sign in the first place was purely
arbitrarv, and it 1s unfortunate that the direction decided
upon as positive happens to

14 be opposed to the direction
’E';IL,\ 1.2}7 . of motion of the electrons
&z 19 cmitted from a hot body and
3% oe / to their direction of motion
wS 06 7 through a conductor.

[
g |
;‘E o T T T The Space Charge.

02 — )

F | It i1s well known that two

10 20 30 40 50 60 70 8O
PLATE VOLTAG:

charges of like sign repel
one another with a force in-
versely proportional to the
square of the .listance le-
tween them, and we see,
therefore, that each clectron in the stream passing from
the filament to the plate exerts a repulsive force on its
neighbours. Irom this it follows that these electrons
which have already got away from the filament are
tending to drive back those which are just alout to leave
the filament. Tn other words. the electrons in the space
between the filament and the plate constitute a negative

Fig. 2.—Typical characteristic
curve of a two—electrode valve.

charge of electricity whose electric field is in such a
direction as to oppose the
emission of any further clec- F

trons from the filament.
This negative charge in the
space surrounding the fila-
ment is known as the ¢ space
chdrge,”” and it is to over-
come this that a fairly large
positive potential has to be
applied to the plate, other-
wise no electrons would be
emitted from the filament at
all.  The higher the plate
potential the greater the
number of electrons drawn
off from the filament per
second, until a limit s
reached when the filament is incapable of giving any
greater emission. Under these conditions tae saturation
point is said to have been reached. The maximum elec-
tron current available def~nds chiefly on the temperature
of the filament, increasing very rapidly as the tempera-
ture is raised.

The general form of the characteristic curve for a hard
valve showing the relation between the plate voltage and
the current is indicated by the curve of Fig. 2. The
curve rises very gradually at the lower end, due to the
presence 6f the space charge, hecoming stecper for higher
values of plate voltage which more cftcctively neutralise
the effects of the space charge. The positicn of the upper
bend in the curve depends on the temperature of the fila-
ment and the material from which it is made. For a
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soft valve where a small amount of gas is left in the
bulb, the lower bend of the characteristic curve is very
much sharper, the reason being that the gas becomes
suddenly ionised at a more or less critical voltage. 'The
ionisation of the gas is probably started by the bombard-
ing effect of the true electrons on the molecules of the
rarefied gas. Thus a soft valve is very much more sen-
sitive as a detector or rectifier of weak signals than a
hard one. On the other hand, in a soft \al\e the filament
is  being continually bom-
barded by the positive ions
and is soon disintegrated,
having a comparatively short
life.

The introduction of a
third electrode between the
plate  and filament of

Fleming's valve was effected
by de Forest in America in
19o7. This third electrode
took the form of a wire mesh
or grill, de l'orest’s object
l)cm‘r to provide a mcans of
(ontlollm«r the stream of electrons pnssmg from the hla-
ment to the plate by varying the electric field between
those two electrodes; for, instance, giving the grid a
slight positive potential with respect to the filament would
partly neutralise the effects of the space charge, and
so allow more electrons to pass to the plate. The third
electrode had to be made in the form of an open mesh
to allow a free passage for the electrons passing from
the filament to the plate.
Although the three-electrode
valve was evolved at such an
early date, it did not come
into general use until the
time of the war, since when
many  improvements and
modifications  have  heen
effected. but the principle re-
mains the same, although
there is a considerable differ-
ence in the shapes and con-
struction of valves made by
different manufacturers. 1In
the most common type the
plate is cylindrical in form
surrounding a short, straight
filament, and the grid lakes the form of an open wire
spiral placed concentrically within the anode or plate.
Another type has a V-shaped filament enclosed by a flat-
shaped anode and grid. As far as filaments are con-
cerned, valves may be divided into two classes, namely,
‘“ bright emitters ’> and ¢‘ dull emitters.”” To the former
class belong valves with pure tungsten filaments which
require to be heatel to a white heat in order to get
sufficient emission of electrons, and to the latter class
valves with specially treated filaments capable of giving
a large emission when heated to a dull red heat only.
Great progress has been made in this respect, and it is
not bevond speculation to anticipate the discovery of a
cold emitter which will operate at atmospheric tem-
perature.

Fig. 3.—~Diagram showing action
of grid in a three~electrode valve.

Tubular three-

electrode valve

of low self-
capacity.
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Wireless Circuits in Theory and Practice.—

We now come to consider the operation and general
properties of the threc-clectrode valve. Before proceed-
ing to discuss the characteristics it is necessary to obtain
a clear idea of the funetion of the grid and the manner
in which it controls the stream of electrons issuing from
the filament. Fig. 3 gives diagrammatically an end view
of a straught filament surrounded by a cylindrical plate
and wire spiral grid. When the (ilament is heated and
the plate is given a moderately large positive potential
with respect to the lilament, electrons are drawn across
the vacuum and pass hetween the turns of the wire grid
which is denoted hy the dotted circle in the diagram.

Action of the Grid.

We have already scen that those clectrons in the space
surrounding the filament constitute a negative space charge
and proruce an electric field tending to prevent any more
from leaving the filament. If now the
zrid is given a slightly positive potential
with respect to the filament it will pro-
duce a counter electric field which neutral
ises the space charge to a degree depending
on the potential of the grid. thus allowing
a larger clectron current to flow.  The
electrons leaving the fifament are emitted
with  high  velocity. and, provided the
potential of the grid is not too highly posi-
tive, very few of them will he absorbed by
the grid, nearly all of them being drawn
hetween the meshes or turns by the higher
potential of the plate.  If the grid poten-
tial is made appreciably large in the positive divection,
it will exert an attractive force on the electrons in the
vacuum and itselt absorb large numbers, resulting in a
considerable grid current passing Letween the grid and
filament round the external circuit.

When the grid is given a negative potential with re-
spect to the fhuvent it assists the space charge in repel-
ling back those clectrons about to leave the filament,
and so reduces the value of the anode current.  In fact,
if the grid is given a sutficiently large negative potential
it will allow no electrons whatever to teave the filament
and no plate current will be obtained.

The chief characteristic curve of a valve is that show-
ing the relation hetween the anode current and the grid
voltage with respeet to the filament when the latter is
heated to the normal operating temperature, and with a
constant positive potential applied to the anode. This
is called the anode characteristic curve for the particular
potential at which the plate is maintained.  There is a

Fig. 4.—Circuit for plotting
the anode characteristics of a
three-clectrode valve.
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must be realised that since the (ilament is heated electric-
ally its potential is not the same along the whole of its
length, but drops uniformly from one end to the other.
Thus, when stating that cither of the other electrodes has
such and such a potential with respect to the filament, it
is necessary to refer this potential to one end of the fila-
ment, and for this purpose the negative end is always
chosen. For instance, in stating that the plate voltage
is 50 and the grid voltage zero, we mean that the former
is 50 volts above that of the negative leg of the filament
and that the grid is at the same potential as the negative
leg of the filament

Plotting Characteristic Curves.

The usual method of finding the static characteristic
curves of a valve is indicated by the diagram of connec-
tions of Fig. 4. The correct voltage is applied to the
ends of the filament from a low voltage or lew Zcusion
battery, A, a suitable voltmeter V; being
connected across the filament legs, the con-
trolling rheostat R being adjusted until
the voltmeter reads the required value. Tt
is very mmportant that the filament voltage
should be kept constant during the tests.
A high veltage or Jigh tension battery B
1s connected with its negative pole to the
negative leg of the filament, and its posi
tive pole to the plate of the valve. a milli-
ammeter being included in the circuit as
shown.  The plate potential is measured
by a high resistance voltmeter V, con-
nected across the H.T. battery. It is
important that the positive terminal of the voltmeter
should be connectedl between the positive pole of the
battery and the milliammeter, and not hetween the milli-
ammeter and the plate, because in the latter case the milli-
ammeter would read not only the anode current, but also
the current taken by the voltmeter.

In order to vary the petential applied to the grid over
a range of both positive and negative values, a potentio-
meter P mayv be connected across a battery C, the centre
point of which is connected to the negative leg of the
filament, as shown in the diagram. The erid is connected
to the shder and a voltmeter V,, is provided for measuring
the grid potential, heing connected hetween the grid and
the negative leg of the filament. Readings of the milli-
ammeter are obtained for various values of V,. making
sure that V, and V; are kept constant for one set of
readings.  Further sets of readings can be taken with
other fixed values of V,. and a series of curves obtained.
The characteristic curves of a valve obtained in this

manncr will be discussed in the next instalment,

The following are the correct solutions of THE WIRELESS WORLD Hidden Advertisements Competition for the issue of April 28th.
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. THE DARIMONT CELL.

A Rechargable Primary Battery for Filament Heating.

T 1s difficult to find a solution to the battery prob-

lem in districts remote from public electric supply

and generating plants. To adopt dull-emitter valves
of high filament efficiency deriving current from dry
cells cannot be regarded as entirely satisfactory.

With a view to considering the suitability of dry bat-
teries for running various types of valves in parallel
the writer made reference to the lists of several battery
manufacturers. The absence of information from which
one can determine the normal working life of a dry bat-
tery is rather remarkable, the available

data being limited practically to battery L
One does 03

voltage and overall dimensions.
not expect to find the approximate ampere-
hour capacity stated, for this chauges
within limits depending upon the rate of
discharge, and, moreover, the total ampere-
hour capacity of a batterv for complete
discharge is no indication of the hours of
life obtainable for filament heating. The
voltage of a dry battery on discharge
steadily falls, and if the approximate
ampere-hour capacity hetween certain volt-
age limits were available, the working life
of a battery could be readily estimated.
No comparison of running costs can, therc-
fore, be made between the drv cell and
other types of batteries for filament heat-
ing. The principal criticism of the ry
battery is that when discharged it must be
discarded, thus comparing unfavourably
with the rechargeable wet battery, where
only a small expense is incurred for recon-
ditioning. Wet cells of the I.eclanché
type have acquired no degree of popularity for filament
current supply.

=
Dammony

R |
8 | oo

Constant Voltage on Heavy Discharge.

The ‘* Darimont > wet cell, which is capable of giving
comparatively heavy discharge, and is recharged hy
renewing the solution, promises to prove a boon to country
users without accumulator charging facilities.

The cells are available in four sizes, and the manu-
facturer’s data are given below :—

Capacity | Maximum Internal Dimensions
Type. (Amp.-hrs.).| Discharge | Resistance {Inches).
(Amperes). (Ohms). ’
No.2} | 123—14 0.4 11 —1.4 3104146
No. 5 22 —24 0.5 0.8 —1.0 x4l T}
No. 10 40 —44 0.7 0.6 —0.75 5 X5ix8
No. 15 | 63 —67 1.2 0.34—0.45 | 6 x6 x9%

The working life for a few typical receiving sets can
be taken as follows :—
B 40
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a rectangle glass container.

No. and Type of Life of Charge

]
' No. and Type of ‘
!
|

Valves. Cells. (Hours).
1 D.E.11 1T5 93
2 D.E.2 2 T.10 170
2 .06 type 3 T.2} 110

The important merit of the ‘‘ Darimont > cell is its
property to maintain a constant voltage during discharge,
and thus no inappreciable voltage rise results when the
battery is left standing, a property which
renders it superior to the dry cell. Re-
cuperation while not in use is the chief
cause of filament burn-out when running
dull-emitter valves from a dry battery.

Result of Test.

On test, the type No. 10 cell discharging
through a resistance of 5 ohms gave a
potential of 1.4 volts at the commencement,
and after 100 hours fell to 1.25 volts. After
140 hours the voltage dropped to 1.2, still
a satisfactory working potential, and
during the next ten hours rapidly fell to
below onec volt, the internal resistance
which had remained practically constant
at o.5 ohm rapidly rising after 154 hours’
discharge to nearly one ohm, indicating
that the depolarising compound was ex-
hausted.  The watt-hour output in rela-
tion to the ampere-hour capacity is thus
exceedingly high. The measured ampere-
hour capacity of the smallest type cell,
No. 2}, was found to be 13.7 on an
overload  test, starting with a discharge rate 1.2
ampere, whilst on a normal discharge of o.1 ampere
a capacity of 14.5 ampere-hours was obtained, which
reveals the capability of the ¢ Darimont’’ cell to
maintain its full capacity on excessive load. These
figures compare favourably with small type secondary bat-
teries, and contrast with the dry cell.

In construction the ‘¢ Darimont ’’ cell makes use of
It is a two-solution cell with
a porous cylinder, in which a membrane is deposited
preventing diffusion. The positive plates are of carbon
and the negative a folded zinc sheet. The top is neatly
filledd in with pitch, and a porcelain cover fits over the
inner receptacle. Te cell is rendered active by the addi-
tion of solutions made up from substances supplied in
dry form, and after filling can be brought in action almost
at once. The charges are supplied in clean, compact
cartons. which may be kept in stock without deterioration.

The “ Darimont ' battery goes a long way towards
bringing the valve receiving set within the province of
those posscssing no charging facilities, and can be con-
sidered a truc *‘ home service ’’ battery—a term applied
to it by the manufacturers.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addres:ed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.
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*BRETWOOD AUTO AUDIO FREQUENCY AMPLIFIER.

Sir,—In your issue of April 28th. vou publish a letter under
the heading of ** Bretwood Auto Audio Frequeney Amplifier " in
which your correspondent states that : ** In general eloctrical tcch-
nology transformer is understood to be an apparatus which is
capable, we say, of changing divect into alternating, or the re
verse, or really transforming one current into that of a differ-
ent character.  In a low-frequency transformer there is no such
transformation of current, hut there is merely a step-up eflect
taking place, and therefore you will see the reasons why that
under no circumstances would we have called owr component
a transformer.”

Surely this is an error on his part, since in power clectrical
engineering the term * transformer ” is used in reference to
an apparatus for obtaining a change of voltage on an alter
nating current supply, whilst for converting from alternating
current to direct current, such apparatus as “ rotary converters,”
S motor converters.” ' motor genervators” or *are rectifiers 7
Is required.

1f vou can find space for this letter in yvonr journal it may
pussibly prevent some of your readers being lead to a misuse
of terms. which unfortunately appears to he a common failing
with amateurs. R. G. TORRY, B.Nc.

Newceastle-on-Tyne.

Sir, ~In vour issue of April 28th you publish a letter from
Messrs. Bretwaod on the above subject.  On the greater part of
this letter 1 am not qualified to comment, as I do not know the
terms of your letter to which they refer.

In the penultimate paragraph, however. there is a statement
to which I take exception, namely, . a transformer . . . is
not the right name for the ardinary low-frequency transformer.
In general electrical technology transformer is understood to he
an apparatus which is capable, we say, of converting direct
into alternating. or the reverse, or really of transforming one
current into that of a different character.”

Will yvou permit me to point out that in * general elecirical
technology " the word * transformer " means nothing of the
sort.

A piece of apparatus which receives an alternating current at
one voltage and delivers an alternating curvent at some other
voltage—either higher or lower—is called a * static transformer,”
or, more simply, a “transformer.”” It always has been so called,

A machine which receives direct current at one voltage and
delivers it at another voltage is sometimes called a “ D.C. trans-
former '’ ; more generally a “votary transformer ' : and, if it
has but a single armature, it is almost invariably termed a
“ rotary converter.”’

A machine having revolving parts, which converts from D.C.
to A.C., or the reverse, is never called a transformer. Depend-
ing npon its nature, such a machine is either a ‘‘ motor genera-
tor,” or a “ rotary converter.”

An apparatus having ne moving parts, which converts from
A.C. to D.C., is also never called a transformer. It is called
a ‘““rectifier "’ or a “ valve.”

1 put this point forward as I feel that in wireless work, where

50 many very keen men have not had the time or opportunity
for a preliminary electrical training, absolute accuracy is essen-
tial in the use of technical words, Further, many of us are
apt to judge the value and the accuwracy of the whole of a state-
ment from onr knowledge of the accuracy of part of it.
. T. FAWCETT. M.A., D.Se.
Woodford Green, Fssex.

Sjr,—Keats (who only held a poet’s licence) remarked that
“ heard melodies are sweet, but tlicse unheard are sweeter.”
Surely this must apply to the letter which wuas sent by you
to Messrs. Bretwood, Ltd.. hut not published in your last issue.
There can he little doubt that it expressed the feelings of many
of your readers. GEORGE M, MEYER.
Gateshead.

Sir—The publication in Fhe Wireliss World, on page 639, of
a letter from Messrs, Bretwood prompts me to write you again
on the above subject.

1 have this week experhmented with a four-tarn, 2ft, frame
acrial nsing a series aerial tuning cori, to which the customary
reaction is applied.

Following this with two [L.F. stages coupled hy Bretwood Aunto
Audio amplifiers moderate loud-speaker signals were obtained
without the slightest interference from the electric trains. A
third stage was necessary for heavy loud-speaker work, hut
signals remained pure in tone.

“ Crackles " caused by the sparking of the overhead electric
trains have been particularly bad since the introduction of the
additional services, the vivid sparks illuminating the room after
dark like lightning. I feel there must be many other suffer-
ing readers who would be interested to hear of this success.

Balham, W. STUART CLARK.

—
POINTS ABOUT PORTABLE RECEIVERS.

Sir,—In reply to Mr. L. W. Ruskham’s strictures on my
article about portable receivers, he is, of course, entitled to his
opinions, and I shall only reply on matters of fact. 0

(1.) Nobody wants to be bothered with a separate aerial if
they can get results with a small frame inside the case, The
trouble is that there is only one commercial low.priced port-
able which achieves such results, I will avail myself of Mr.
Ruskham’s invitation to sample his three-valver; but its range
is inadequate for general motoring purposes.

(2.) There is at least one commercial superheterodyne, which
scales no more than 32lb. complete. and is quite efficient. This
is on the heavy side for some people, but is perfectly reason-
able for motoring work.

(3.) The 0.06 filament is not remarkably robust. and some of the
two-volt valves are much sturdivr. But the 0.06 tvpe is practi-
cally indispensable on a portable superheterodyne, and Mr.
Ruskham is in error in fancying that nnmerons casualties are
inevitable. It all depends on the type of valve holder employed.

(4.) I disagree profoundly with his views en valve holders.
Rigid sockets lead to broken filaments. Solid ebonite sockets
suspended in wobbly fashion accentuate vibration, and the
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valves jump out unless padded in position. But a holder with
four separate legs, individaally spruig, not only protects the
-filament, but locks the valve in position., .

N 2 i THE WANDERER.

Sir,—I have read Mr. L. W. Ruskham'’s interesting letter on
portable receivers, and find myself in disagreement with a good
deal that he says. A set that requires the rigging of an aerial
or that carries its batteries or loud-speaker in separate cases, I
would not call a portable sat, and I think we can agree to rule
it out of the discussion. I ihink I have probably covered a good
many more miles with portable sets than any one else in this
country, and my conclusions are the result of hard practical
experience. Two constructional points that have been brought
+home to me are (a) that not only are spring valve holders out
of the question but the valves should be rigidly held down in
rigid sockets, and (b) that soldered joints do not stand vibration
anything like so well as a good screwed connection. I have
sufficient evidence on both these points to put the matter as
far as I am concerned quite beyond the pale of argument. As
1'%%a-rds 0.06 valves, if one gets the right sort they are most suit-
able.

‘“Barring absolutely the superheterodyne,” says Mr. Rusk-
ham; but it seems a pity to kick off by barring the one and
only system which has made the portable set a really practic-
able proposition. To my mind the * super-het.” has no raison
d’étre as a domestic set, or anywhere where an outside aerial
is available, but for portable sets it stands absolutely in a class
by itself. To begin with, it extracts results from that appal-
lingly inefficient type of frame acrial which is cuntained in the
lid of a box in a manner which no other system can begin to
approach. Moreover, owing to the fact that oscillations at the
pestilential frequency employed in local broadcasting are elimin-
ated at the source, the rest. of the apparatus can be crowded in
a way that is quite impossible in a straight high-frequency set.
My own set measures 13in.x7in. x6in., and employs six valves,
with provision for a seventh, a second L.F. stage which has not
been found necessary. The whole case measures outside 14in.
square by 8im deep. and contains its own aerial, loud-speaker,
and 2 pairs of telephones, and. of course, all batteries. This is
the smallest portable I have succeeded in making. and so much
more efficient than any previous model that comparison is ridicu-
lous. 1Indeed, the performance of any ‘* super-het.’’ that has
been veally carefully ‘ hotted up’ is to me more than incred-
ible; it is uncanny, and I ean find nothing in the theory of the
instrument really to acconat for it.

Mr. Ruskham considers the construction of a portable set a
job quite unsuitable for the amateur. and here I differ from him
absolutely. Assuming the amateur to be a neat and accurate
workman he is the only cne who can make the set he wants.
He has the time available. which the manunfacturer has not, and

’

if he cannot eventually provide himself with a very much better

portable set’ than any of the commercial varietiés that. I Happen

to know of he must be well below. the average in intellect.
London, S.1W.1. - JOHN KENNEDY.

REMARKABLE RECEPTION ON A CRYSTAL.

Sir,—Last September vou were good enough to publish a list
of stations (22) picked up on a plain crystal during the Geneva
wave tests. I now give a list of stations heard to date on a
plain crystal withont any amplification.

2RN (4 miles off) works a lond-speaker comfortably—in fact,
it is audible at 75 ft. Frequently I have demonstrated Daventry
off the loud-speaker (audible at 9 or.10 feet) during the winter
to sceptics. and only the other day invited some members of the
Wireless Society of Ircland out to hear loud-speaker reproduc-
tion from 2RN and surprised them.

T identified one American station and heard (I think) another,
but I had to wait up 36 nights to get them. WBZ came in
faintly for about 10 or 15 seconds, and then faded out completely
for about 25 minutes, and then on again for another 10 seconds
and so on.

1 notice the German stations come in in spasms, one week
much stronger than another, and I think the volume all round
is less than last vear, although occasionally a single station
will coine in at good strength. 1 notice the Spaniards are strong
and easy to fish for this winter, whilst the TParisians have
dropped away, excepting Radio-Paris.

I have not vet got a Welsh, Dutch, or Swedish station on the
crystal.

)Stations heard on loud-speaker :—2RN (loud), 5XX (faint}.

On two pairs of telephones : —2ZY, 2BM, 210, 6LV, 58C,
2B0, Oslo and Hamburg. .

Ou one pair of telephones :—Belfast, Newcastle, Nottingham,
Edinburgh, Stoke, Madrid (1berica), Madrid (Union), San Sebas-
tien, Barcelona, Bilbao, Valencia, Toulouse, Radio-Paris, Pctit
Parisien, Lyons, Zurich, Berne, Rome, Milan .(testing on 340
nietres). Konigsburg, Bremen, Bresliu, Kénigswusterhausen
(1,400), Hanover, Leipzig, .Dortmund, Munster, Elber-
feld, Murenburg, Stuttgart, Munich, Vienna, WBZ (Spring-
field, Mass.), and an amatenr in Liverpool on recent Sunday
mornings. - WILLIAM F. WARREN.

Sandymount.

P.S.—I am troubled by the unselectiveness of the crystal. as
stations such as 2LO, 2ZY, 2B), Oslo, and Hamburg all come
in together, and jam each other unrecognisably. I have tried
lovse coupling and wave raps, special circaits. etc., but the
results are not what were to be expected, as signal weakening
took place to too great an extent.

Gambrell Bros., Ltd. (76. Victoria-st..

Marconiphone Compaty, Limited (210-

S.W.1). Data concerning Gambrell Coils
(sizes, indnctance, self-capacity, etc.)s
also Gambrell ‘¢ Efficiency > productions
for wireless.

Carfax Company, Ltd. (312, Deans-
gate. Manchester). Pamphlet describing
Battery Charging Equipment .for -A.C.
Circuits.

Automatic Coil Winder and Electrical
Equipment. Co., Ttd. (Wellington House,
Buckingham Gate. London,  S.W.1.).
Folder descriptive of ** Slektum » Induct-
ance Coils.

General Flectric Co., Ltd. (Maguet
House. Kingsway, London, W.C.2)).
Pamphlet dealing with D.E.2 H.F. and
I.F. Valves, giving suitable circuits and
useful data.

Stratton and Co., FLtd. (Babnoral
Works, Birmingham). . llustrated cata-
logue of ““ Eddystone > Heceivers, Loud-
Speakers, Transformers. etc., etc.

Marconi’s Wireless Telegraph Co., Ltd.
{(Marconi House, Strand). ILeaflet No.
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1055. describing the Marconi 25-40 watt

Portable Station, Type S.A.1.  Supple-
mentary to Pamphlet No. 234.
Zenith  Manufacturing Co. (Zenith

Works, Villiers Road, Willesden Green,

N.W.2). New catalogue of Zenith Regu-
lating Resistances, Zenite Units, and

Small Transformers.

Electrodix Radios (218, Upper Thames
Street, E.C.4.). Catalogue of ‘‘FEvery-
thing [FElectrical,” including Wireless
Apparatus and Accessories.  With 590
itlustrations.

Batteries, Limited (Crabbs Cross, Red-
ditch). List No. 2, detailing- reduced
prices and giving spare part list of the
* NIFE Nickel Steel Alkaline Accumu-
lator.

212, Tottenham Court Road, W.L.). Pub-
lication No. 4284, relative to the range
of Marconiphone Amplifiers.

Power Equipment Co., Ltd. (Kingsbury
Works, The Hyde, Hendon, N.W.9.).
Pamphlet describing ‘“ Powquip** Induct-
auce Coils. Also, ‘ Notes for the Amateur
Experimenter,”” price 3d.

Fuller’s United Electric Works, Ltd.
(Woodiand Works, Chadwell Heath,
Essex). Lists No. 260 and 261, dealing
with *¢ Sparta’’ Radio Accumnulators.

Eagle Engineering Co., Ltd. (Eagle
Works, Warwick). Abridged Price last
No. 26w, of * Chakophone” Wiréless
Receivers, Accessories, and Components.

Trelleborg  Ebonite  Works, Ltd.
(Audrey House, Ely Place, E.C.1.). Panel
Price List of Trelleborg Ebonite, giving
sizes, thickness, etc., etc.

Automatic Telephone Manufacturing
Co., Ltd. (Liverpool). Illustrated Booklet
No. 71, descriptive of * Claritone "’ Loud-
Speakers and Headphones.
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Methods of Rectifying.

1 understand thaot there are three dif-
ferent ways in which o valee can oct
as a rectificr of wireless signal<. 1
am «af 7)"(‘.\'('"’ ’IISI.".I] 7//!/ l’”[l'! as
rectifier by employing the concen-
tional grid leal: and condenser, but
should like to try the other methods
1f possible. E. D, 5.

The usual method of using a valve as
a rectifier by employing a grid condenser
and leak is the most sensitive one. It is
usually known as *“ cumulative grid recti-
fication ” or more shortly ‘" grid rectifica-
tion.” 1t has the disadvantage of de-
creasing selectivity due to the flow of
grid current, this applying especially
when too much positive bias is used.
Another disadvantage is that a certain
amount of distortion is introduced, especi-
ally on strong signals. and also in cases
where too high a value of grid leak is
used. A high value of grid leak s,
however., desirable when searching for
weak signals. A valve may also be caused
to rectify on the bottom bend of its grid-
volts-anode current characteristic curve,
this being usnally known as “ bottom
bend ' or ‘‘anode’ vectification. This
method climinates the distortion associ-
ated with grid rectification, hnt is very
insensitive to weak signals, unless a
special type of valve specially designed
for anode rectification is used. typical
examples of snch valves being the Mar-
coni Q.X and D.E.Q and the Mullard
$.6. Using ordinary valves the system
can only be used following several stages
of 1LF. amplification, or in those cases
where the receiver is to he used at very
close range to a broadeasting station.

A valve can also be used to rectify on
the top bend of its characteristic enrve
by applying a small positive bias to the
grid instead of a negative bias as in the
case  of  “ hottom  hend 7 rectification.
The term *“anode rectification” s in
reality applicable to either top or hotton
bend rectification, although it is more
usually applied to the latter. Top hend
rectification is strongly to be condemmned
and is never nsed under any circumstances,
since it possesses all the disadvantages
of flat tuning and pour quality. associated
with grid vectification, hut without the
advantage of great sensitivity. Tn many
cases where home constructors counect
the grid return lead of their 11.F. valve

Qucsilons should be concisely worded, and headed ** Information Departinent.”

Each separate

question must be acconpanied by a stamnped addressed envelope for postal reply.

to L.T.4 instead of to L.'T. —. the valve
acts as a top bend rectifier instead of as
an H.F. amplifier. The effect is exactly
the same when the poteutiometer method
of stabilising ILF. amplifiers is used. In
H.E. amplifiers it is well to check any
tendency to top bend rectification by
giving the valve grids a small negative
bias in order to keep the working point
well away from the top bemd. At the
same time, if too much negative bias is
used, the valve will commence to rectify
on its hottom bend. and it is evident,
thevefore, that carveful adjustment of this
bias valve must be made. This applies
with equal force when a valve is used in
a reflex rveceiver for dual amplification.
0000

The Ultra-audion Circuit.

1 understand that it is possible 1o con-
struct an cxtremely oficient single.
volve recciver hy wusing the ultro-
awndion eirenit, Wil you please yire
the necessary circuit, together with o
few nntes on  the circuit. staling
whether or no it is of the super-
reqgenerative type? n.r. ..

The de Forest Ultra-andion  circuit
does not belong to the super-regencrative
class, but falls move properly into that

é

iy

1t mfd H.T.
Lo

OfOO\i)i: mfd

[>0-0005 mfd
- N LT,
+
O
Fig. 1.—~The de Forest Ultra-audion

circuit.

class of circait employving a special form
of capacity reaction control, such for in-
stance as the Hartley civeuit, which was
fully dealt with in a complete article
published in our issue dated January
27th, 1926. The circuit diagram is given
Lerewith in Fig. 1. The circuit gained
immense populavity in America under
the name of the ¢ Cockaday ™ circuit,
The actual Cockaduy cironit employed

three valves, but the last two functioned
merely as L.F. awplificrs using  trans-
former coupling, whilst in the revised
Cockaday receiver three resistance-capa-
city coupled L.F. valves were used. The
reason for the popularity of this receiver
is in its selectivity and sensitivity,
which were of no mean order.
cooo

Valve Impedance in H.F. Amplifiers.
It is frequently stated in designs of re-
ceivers embodying nentraised .V,
amplification, that the circuit has
been designed specially  for low- or
high-tmpedance valres. What is the
dividing line in ohms rvalue between
high- and  law-impedance  valves,
which showld be tiken as a quide
when choosing valves for different

types of H.F amplifiers? C.E. (.
. No hard and fast rule can be laid down
in this matter, and there is most certainly
no definite value of impedence separating
high from low impedance valves. Thus
it is of little use saying that in H.F.
amplifiers designed for low impedance
valves 1t is necessary to use valves of not

greater impedance that 10,000 ohms,
whilst in designs of H.F. amplifiers

intended for high impedance valves it is
nacessary to nse valves of not less impe-
dance than 10,000 ohms. because obvi
ously a valve having an impedance of
11.000 ohims does not differ greatly from
a valve of 9.000 ohms impedance, and in
any circuit where it was specified that a
valve having the latter value of impedanee
be used. it would be permissible to substi-
tute a valve of the former impedance
value, and still obtain good results.

An excellent rule to observe is that in
those cases where the H.F. amplifier
makes use of coupling transformers hav
ing. on the B.B.C. wavelengths, a small
primary of about fifteen turns, and a
tuned secondary of about 60 turns, and
therefore  vequiring a  low  impedance
valve, it is desirable to use a valve having

a not greater impedance than 10.000
ohms.  Tn this case a good valve to use

would he 7.000 or 8.000 ohms, since valves
having thic impedance can he easily ob-
tained. On the other hand, it the ampli-
fier makes use of the tuned anode or
vesistance capacity svstem of coupling it
is required that a high impedance valve
he useil which should. in general, be not

less than 30,000 oluns.
T 43
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The Multi-electrode Valve.

I notice you have recently described
several receivers employing valres
having four electrodes. 1 have also
seen references to two-electrode valves
which is rather confus'ng, and a
brief explanution of the functions of
these different types of valves would
be greatly appreciated. F. D F.

The original valve patented by Dr.
Fleming in 1904 employed two electrodes,
a filament and a plate or anode, and was
used to rectify incoming wireless signals.
This valve could not be used for amplifi-
cation, however, and was superseded in
popular favour by the crystal for rectifica-
tion purposes, since the characteristic
curve of the crystal was such that it gave
better rectification than the valve. The
only advantages gained by thke valve was
its constancy in operation, thare being no
question of losing the sensitive point by
mechanical vibration as in the case of the
crystal.  Several years later De Forest
inserted a grid between ilment and
anode, thus making the three-electrode
valve. It was possible witk this valve
actually to amplify wireless signals,
whilst at the same time, Lr emploving
cumulative grid rectification, = much more
sensitive detector was available than the
crystal. Later an extra grid was inserted
between the existing grid and the fila-
ment, thus making a four-electrode valve,
The advantage of this latter type of valve
is that by connecting the irner grid to
the positive side of the H.T. battery, the
‘*“ space charge *’ is greatly reduced, and
the valve will function on a very low
anode voltage. Quite recently a five-elec-
trode valve known as the * Pentatron
has been produced in Germany. Tt is
claimed that with a single-valve set em-
ploying a valve of this type excellent
volume is obtainable in the loud-speaker
at a distance of 30 miles from-a normal
broadgasting station, and a number of
hroadcasting receivers are now on sale in
that country employing this principle. It
is well known that it is difficult to
operate a loud-speaker with a receiver
employing one valve only of the ordinary
type, even at a very close range to a
broadcasting station. It wculd appear,
therefore, that the five-electrade valve has
distinct possibilities, although no oppor-
tunity has yet been given for testing
them in this country.

0000

An Easily Controlied Three-valve Set.
I wish to bwild o convertional 0-v-1
three-valve receiver, wsing {tuned
anode coupling with recetion on to
the anode. I wish, lHowever, to
conple the reactian coil permanently
to the anode coil and 11ale use of
the < Weagant ' system of reaction
contral, described 1n conjunction with
the “ Home Broadcast Deceiver,” de-
seribed in your April 28th dssue.
Wil you, therefore, yive me «
diagram for this. H.B. K.
We give in Fig. 2 the complete diagram
of connections of this receiver. Tt will
be noticed that with the exception of the
scheme of reaction control the civcuit is
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THE WIRELESS VALVE

Issued in conjunction with * The Wireless World "

* WIRELESS TELEPHONY,” by R. D.
Bancay. Price 2/6 net, By Post, 2/9.

“ THE OSCILLATION VALVE—THE
ELEMENTARY PRINCIPLES OF ITS
APPLICATION TO WIRELESS TELE-
GRAPHY," by R, D, Bancay. Price 6 net.
By Post, 6/3

“ WIRELESS VALVE RECEIVERS
AND CIRCUITS IN PRINCIPLE AND
PRACTICE,” by R. D. BancAay and N.
AsusRipGe, B.Sc. Price 2/6 net. By Post, 2/10.

‘¢ THE THERMIONIC VALVE AND ITS
DEVELOPMENT IN RADIO TELE-
GRAPHY AND TELEPHONY,” by Dr.
J. A. FLeming.  Price 15/- net. By Post, 15/9.

“ CONTINUOUS WAVE WIRELESS
TELEGRAPHY," Part 1, by W, H. Ecciks,
D.Se.  Price 25/- net. By Post, 25/g.

Obtainable by pos! (remitlance with order) from

ILIFFE & SONS LIMITED
Dorset House, Tudor St., London, E.C.4

or of Bookselicrs and Bookstalls

perfectly couventional. The values of
aerial and anode coil for any given wave-
length will be the same as in any sther
type of three-valve receiver. The vilne
of the reaction coil should be chosen ex-
perimentally, and should be of such a
size that the receiver goes into oscilla-
tion when the reaction condenser is about

' Tty ¥
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able will be far smoother than when the
ordinary method is used, and the nseful
range of the receiver will be greatly in-
creased, as is pointed out in the article
on page 608 of our April 28th issue. You
are advised to refer to this article for
fuller instructions in the matter of tuning
this receiver.
cooo

Connecting Valves in Parallel.

WWhat is the cffect of connecting two
vdves in parallel ? P.T T

The immediate effect is to halve the
impedance and double the plate current,
whilst  the amplification factor is
unchanged. It must not be thought
that in this manner the impedance and
emission of either individual valve is
changed. This is not so, of course. The
emission of each valve remains the same,
but natnrally the plate currents asso-
cated with each valve add themselves
together in the external circuit, and so
produce double the plate current of any
one valve. Similarly, the effective im-
pedance of the two valves in parallel is
enuivalent to half the impedance of either
valve. This only holds good when both
valves ave of a similar type. In cases
where dissimilar valves are used the rve-
sultant total plate current will always
he greater, and the effective impedance
always less than that of either individual
valve, the exact value depending on the
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Fig. 2.—Three-valve circuit with capacity—controlled reaction coupled to the tuned anode
circuit.

three-quarters of the
maximam position. If too small a coil
is used the rvcceiver will not go into
oscillation when the condenser is set at
maximum, whilst if too large a coil is
used the receiver will not stop oscillat-
ing even with the condenser at minimum.
"Vhe smallest value of coil should Lie used
with swhich it is possible to produce
actual oscillation. If the receiver is to
be placed in the hands of a novice, it is
an excellent plan to make the reaction
coil slightly too small to produce actual
oscillation even with the condenser at
waximum, since an extremely useful
degree of reaction will then be obtainable,
but it will be iinpossible to make the set
oscillate. The reaction control obtain-

way toward its

individual characteristics of each valve.
Many readers mistakenly imagine that-by
connecting valves in parallel in this
mamner the same effect is produced as
when the push-pull system is used. This
is not so, of course, as in the push-pull
system the straight line portion of the
grid volts-anode current curve of each
valve ts added to that of the other valve,
so doubling the working portion of the
curve, whilst when valves are paralleled
the working portion of the curve is no
greater than that of either of the indivi-
dual valves. By connecting three similar
valves in parallel the total plate current
is trebled. and the impedance is one-third
of that of any one individual valve, and
s0 ad ‘nfinitum.
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The cheapest component
in your set, yet the
most vital of all—
the Condenser

lF your set is not giving the results you expect

from it, scan mentally the components
you have used. Have you, for instance,
exercised the same discrimination in selecting
your condenser as you have in the case of
your transformer? For your fixed condenser
—on which so"much depends—is one of the
least expensive of all the components you buy.
The difference in cost between a genuine
T.C.C. and an un-named condenser is very
slight ; with the latter vou are takinga risk—
with T.C.C. you obtain a permanent
assurance against breakdown.

Choose the T.C.C. Mica Con- conneciions a convenient mill-
denser  shown above. It ed head is provided to ensure

cembodies all the well-known
T.C.C. features, and owing to
its convenient shape takes up
very little room on the panel:
because it is sealed from below
instead of from above it is
proof against the heat of the
soldering iron. For thase wha

o not wish tu solder ther

o perfect electrical contact.
‘nally, because every T.C.C.
Condenser—whether Mica or
Mansbridge—has to pass so
many tests before it is released
for issue, you know that its
accuracy within a very small
percentage of error is a fore-
gone conclusion.

MATCHED TONE
HEADPHONES

F you're iond of sitting up in the wee
sma’ hours to stretcha hand across

the world, Matched Tone are extremely
able confederates. With radio you span
continentsand with Matched Tone it be-
comes casier, “comfler ” and imuch more
efficacious.  Distant signals stand out
clearly; Matched Tone grope in the
ether with unfailing accuracy. The
specially matched receivers make them
super-sensitive and tone perfect.  You
are logging a new call - sign every
day with Matched Tone.

20/-

Prices : | Table-Talker Brandsla  Audio Transformer
No. 33, all capacities between 004 /- 9()/- 17/6

I ‘ ‘ Drandes limited, 206, Regent Street, 1V.1.
o o o

CONDENSERS | From any good Dealer

* *
(Mica & Mansbridge) - Plsan
ddversisemont of Tddemaph Cordenser Co, Lod.. Woles Furun Roud

N oAt W3 M503.8.
tiilbert Ad. 2o

and ‘001 mfds. 2/4
No. 34, all capacities between "0009
and 000! mfds. 2/4 |

From all Wircless Shops.

SERVICE® ADVEATISING

ddvertisements for " The Waoeless WWorld ™ are only accepted from firms we believe to be thoroughly icliable. B45

>
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¥10 Weekly in Cash Prizes

Simple Competition
for all Readers of “The Wireless World ”

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this
issue of ** The Wireless World.”” Each fragment is a clue. Can you from these clues identify the
Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct soluticns. No technical skill is required, merely observation. There are no restrictions

or entry fees and the conditions are simple.

£

for the first

N
Y t /f‘i 4

e X

for the third
correct solution

correct solution opened.
opened. 2
\f
2% and
<4 .
consolation
prizes of
= -
é Each
-
for the seco.nd = for the next four
correct solutioh correct solutions
opened. opened.

CONDITIONS

1. All solutions must be written on the spcciai coupon appearing
on an advertisement page in thiz issuc and addressed to ke
Wireless World, Doiset House, Tudor Street, London, L.C.4,
and marked “ Hidden Advts.”” in bottom left corner

2. Ciurs will not, of 1 ecessity, appear in the same wav as in the
advertisement  page, out may be inverted or placed in <ome
other position.

3. In order that town and country readers mayv comjpete on
equal termis, solutions will not be dealt with until 10 am. on
Monday next. All solutions received before that date will be
retained until Monday morning.  Competitors may submit any

number of entries.  firasures oo slterations on a coupon wilt
disqualify the entry.

4. ‘Lhe fust prize of £3 will be awarded for the first correct
solution opencd ; the second prize of £2 to the next corre t solutton;
the third prize of £1 for the third, and four consolation prizes of
1¢/- ea-h for the next fcur correct answers. In the event of no
readers sending correct eolutions the prizes will be awarded to the
cotpetitors whose solutions are most nearly correct.

5. The decision of the Advertisement Manager of The Wircless
Workl is final, and no correspondcnes  can be ~ntered into.
Couipetitors enter oa this distinet undeistanding.  No member of
the sta’f of the paperis [<nnitted to compete.

L=

846

Mention of ** Vhe Wireless World," «wwlien writing 1o advertisers, will ecnsure prompt altention.
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of RADIO MEASURING INSTRUMENTS
Send for FREE Copy to-dav.
CO

A SIFAM ELECTRICAL

INSTRUMENT
Dept. W.1, 95, Queen Victoria St., London, E.C.4 /
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FOR REAL COMFORT
DURING BROADCASTING
HOURS THERE 1§ NO
OTHER CRYSTAL QUITE
SO - COOD - AS

RUSSELLS =5

————
LABEL

MERTZITE

AN ULTRA SENSITIVE SPOT AT THE FIRST AYTEMP ™
UNRIVALLED FOR VOLUME AND NRANGCE

Felifageeeitiaveentocne;
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16 HILL §7
A M

L'G-RUSSELL LABORATORIES
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REGo

PLUG & SOCKET
TERMINALS ARE THE
FINEST TERMINALS

REC®
No bits ot bent tin of
brass, os screwed com*
Fosition ileeves to make

Y
0
§

OF THE
FINEST
QUALITY

PANELS CUT ANY
SIZE AND ANY
THICKNESS

EBONITE

SHEETS
RODS &
TUBES.

| F.Qz Shell Matt or Polished
iranded Siieer Medal for Surface.
Lronite. Crvtal Paivee Elcctrica LARGE STOCKS. IMMEDIATE
Eahhition, 1%, DELIVERY.

BRITKAM-EBONITE (Britannia Rubber &
7. NEWGATE STREET, LONDON, E.C17 " L)

Tolophonr: € mml 2068 (2 Hin Telegraws: Britapnia, London.

e —

BREMER.- BETTER
TULLY  Jor

TUNING

Produced to meet the modern

emand for reduction in_the
number of tuning dials. Gives
dual control f:om asingle dial.

Close  balance ettected b
small trimming _condensers
Type LD13 (00025 ea.) price #7 -

Type LD17 00035 ca.) price 49 6
B-T STRAIGHT - LINE FRE-
QUENCY CONDENSERS.

Designed to aid in separating low
wavelength stations, Type SLF 17
covers the Broadcast range with
*Torostyle "' Inductances, Tvpe
SlfF 13 docs the same with Type
o
3 Tuner. ST

28 -
30 -

Send for the
Bremer-Tully
booklet ‘‘ Bet-
ter Tuning,”
price 6d. post
free.

Fully
Bpep. st of
American Appar-
atus frec and post
free on request.

illustrated
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200-202, REGENT STREET, LONDON,

w.1.

IN THE WORLD our cornection, but a Here's a splendid little componvnl
FOR ALL WIRELESS ielishle mecchapical the Watmel combined Grid Con-
CONKECTIONS. article which has hegn denser and  Fixed Grid  Leak.
BRITISH MADE. |4 copied by Saves space, time and money.
U yow Acrvac ':q'“'x“s“" Built to allow the Grid Leak to |
Drater Size by none. be connceted either across the
cannat i cotdenser or direct to the tilament |
fupply send ”"'“" U0  the dezector valve.
d e nemwine .
1;’:’;;2::; artirlr. Price 276 each.
factirge 60- Send a posteard for full debails of e
1I:rm',flh' thy = 10r trouble-rec condenser efficiency rarions Wutmel products.
pos — . {
Ww.J PE?‘(me alwag: specity the famous rousd The Watmel Wireless Co. Ltd., |
. e . 3 ),
CHARLESWORTH, Watmel fxed rondenser. 22, Gosvivell Rd., LOl'ldon. E.C1.
£8 & 89, Aston Street, Made . Ted. Black. Pal* Sizes ap to ‘002 a Representative for I..?nca:h':rr& Pﬁr.\ ire: |
-BIRMINGHAM. Fine, Green, Royal Rlue, Size: "0025 to 0C6 .. ad Mr. ). B», Levee, 23, Il.t'r(lv\.stru(.
— Established 1897 — Aowmber, Ve lnw, Brown. Levershulme, Maochester. |
——————— | — ==
Adwertisemnts for = The Wireless World " are only accepted prois is believe 1o be thoroughly aciial 17
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RAPID RADIO BUILDING
IN THE BLACKADDA WAY

Building Table, Price 3/6 [7® ( \‘5\

Blackadda Components and edaptors
all fit the table and allow any c rcuit to
be qul-.](ly erected or dlsnamlcd

NO TOOLS REQUIRLD.
Write for booklet describing the system:.

THE BLACKADDA FEADIO

cO., LTD..
Sadler Gate, Derby. (SRR
Telephone : Telegrams :
Derby 1820. “ Blackadda, Jerby."

To get pure EBONITE, ask for

It is made from finest Registered Trade Mark, It proves its qua]ity n

rubber and sulphur and QU ALITY every test. Its polish

is guaranteed free from will also please you—
surface leakage. EBONITE ask to see it.
RODS, TUBES. SHEETS, PANELS MOULDINGS

Ask your dealer for “BECOL
THE BRITISH EBONITE CO., Ltd.,, HANWELL, LONDON, W.

Wiréless COUPON
- WOrld for

“HIDDEN ADVT.” COMPETITION

4
This coupon is available untii Monday 10a.m., May 31, 1926

Clue '

Name of Advertlser.

Page

__I_

o«’m‘-&}w'm‘»—l z

I enter the above solution
rules.

subject to the published

Name

|
|

(Please write clearhp

Address

TVvvvvvvvvvvvvvvvvvvvvvvvvvvvvv'vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvw

to every wireless enthusiast. It
contains a mass of interesting

Finland, Italy, Spain, South Africa,
India, Australia, New Zealand, and

South America: REGULAR
and valuable information, which  TRANSMISSIONS (Morse and
can be relied upon to be telephony) : RECEIVER CIRCUITS
thoroughly accurate and depend- (16 pages of diagrams and notes):
able.  Amongst many other GLOSSARY OF TECHNICAL
features may be noted the TERMS: CLASSIFIED DIREC-

tollowing specizl items :

PRINCIPAL CONTENTS:

CALL SIGNS of ALL KNOWN
AMATEUR TRANSMITTING

“sassussens

Obtainable  frows all booksellers

TORY OF MANUFACTURERS:
VALVE DATA, USEFUL TABLES,
FORMULAZE and INFORMATION
on all subjects of interest to
AMATEURS

This book will be of very real assistance in
your wireless studies. No amateur worker
should be without it. Get your copy to-day !

Yesausausssa

or divect from the offices

of

“The Wireless World,” Dorset House, Tudor St., London, EC.4

LRIt e

H

H

FOR AMATEURS AND EXPERIMENTERS 1926
. ]
§ THE
“dhe WIRELESS ANNUAL " STATIONS In  Great Britain, .
is a volume of particular interest France, Holland, Germany Sweden, i wl RE l Es s

ANNUAL

FOR AMATEURS
& EXPERIMENTERS

1926

Svwod v the offScss o

eless
~z=~World

LONDON
ILIFFE & SONS 1TD

Price 2/6 net.

By Post 2/8}. w.8b

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAi

B438

Mention of

“The Wireless Wor'd,” when writing to advertisers, will ensure prompt attention.
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THE ‘DYNIC’ p.c.
REGULATOR
using current  from D C.

DOES AWAY WITH THE
NECESSITY FOR HT BATTERIES

ADE mains
ENQUIRIEN
INVITED

Single l\ppmg models, price . £2.7.6
5 from £3.0.0
10 . = . £310.0
Super He! t«u.d\m- . = . £5.15.0
Special Model for  Marconi-

phone Straight Eight, price .. £6.10.0

(Fostige 1/:)
Infinitesimal running costs-
JONES & SBSTEWART,
247a, S( Vincent Street, GLASGOW, CZ

Phone : Copt. 4502, J-Iearuns *tiadaets”

INCREASE SELECTIVITY, VOLUME & RANGE
OF RECEPTION & REDUCE INTERFERENCE.

Claims proved by thousands of Users
in many different countries.
ASK THOSE WHO USE THEM.
36 indh 78+, zo inch 586 'omph te with downlead H
Masts—a6 ft. 20-, 22 it, 30/-, Bl‘l(‘l\((s 25/- pair. )

Jblainable from all branches of the General Electric Co.. Ltd.

and the Marconiphone Co., Lid., and all good Wircless Manu-
Jacturers and Dealers,

WIRELESS APPARATUS LTD., najvarrar tonaon: €.w.1

(REGD. BRAND)

THE ONLY MATERIAL .

for

TRANSFORMERS

and

DIAPHRAGMS.
INSIST ON HAVING IT

JOSEPH SANKEY & SONS, LTD.
BILSTON ‘

STAFFS,
LONDON :—168, REGENT STREET, W.I.

CONTROL VOLUME WITH THIS NEW
1‘ MODULATOR PLUG.

| With your Receiver operating under full power, you
| can now regulate tone and volume to suit your taste
| by simply turning the knob on this new C.R.L.
1 Modulator Plug.

The C.R.T.. Plug provides perfect control of volume
| from a whisper to maximum without touching the
| tuning dial or rheostats.
|

List Price 13/- each.
Write for full list of C.R.I.. Modulators and Resistances.

The second edition of our 1926 catalogue of high class
American Radio Components is now readyv. Send gd.
in stamps to cover cost of postage.

ROTHERMEL RADIO CORPORATION OF
GREAT BRITAIN LTD.

f 24-26, Maddox Street, Regent Street, LONDON, W.1.
Mayfair 578-9. Rothermel, *"Wesdo,"" Lendon

| Telephone : Telezrans :

TIME & WEATHER }f
by WIRELESS

G I AIITC[[I o l
B.Sa., F.R.A S, IR Met S, |

The first half of this hook explains how time-
signals are sent and how they may be received
with the utmost accuracy,

The latter part, devoted to the weather, will
cnable the amateur to distinguish the ditferent
weather telegrams,  Crown 8vo. 125 pages.
66 chagrams and illustrations.

Price 3/6 net
Obtainable from the publishers ot " The Wircless World,"”

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4,
and all leading booksellers. W.aW. 10 |

By post, 3/9

SECURE acamsrLOSS

The “ NETAGLASS "

VALVE HOLDER with
resister template for Panel
or Baseboard.
‘The New Valve
with the Glass Base and
a dielectric constant of
5 to 7 and fitted with 3-
way channel tags.

PRICE 3 /=

(Ftarely Dratioh)

1
\
(TRADE.  MARK

Holder

Post
Free.

100 Aston Road - -
80 Belgrave Qate -
77 Qallowgate - -

LEICESTER.
QLASQOW.

E. A. WOOD

|

BIRMINGHAM. ’

Adwertiscments for “ The Wircless World " arc only

accepted from firms we believe to be thoroughly reliable.

B8
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.
THE CHARGE POR ADVERTISEMENTS in these
columns is :
12 words or less, 1/- and 1d. for every
additional word, e.g., 18 words 1/6 ; 24 words, 2/-
Name and address must be counted.

|

l
l

For Sale.—Contd.
QOD lorns for all speakers and gramo-
phone attachments. There’s one for
Amplion Junior, ditto goose-neck bases, Lis-
senola, elc. There's only one best; it's the

SERIES DISCOUNTS are allowed to Trade Advertisers | ‘* Allwoodorn."—Manufacturer : 1. Maddison,

as follows on orders for consecutive insertions, provided 8 | 54, Ronulil's Road, Highbury, N.5

contract is placed in advance, and in the sbsence of fresh
instructions the entire ‘“‘copy  is repwated from the
previous issue : 13 tive insertions 6% ; 28 con-
secutive, 10% ; 52 consecutive, 156%.

ADVERTISEMENTS for these columns are accepted up
to FIRST POST on THURSDAY MORNING (previous
to date of issus) at the Head Offices of * The Wireless

World,” Dorset House, Tudor Street, Lcndon, E.C.4, or
on NESDAY MORNING at the Branch Offices,
19, Hertford Street, Coventry ; jldhall Buildings,

lgvigation Street, Birmingham ; 189, Deansgate, Maan-

ester,

_ Advertisements that arrive too late for a particular
issue will automatically be inserted in ths following issue
unless_accompanied by instructions to the contrary. Al
advertisements in this section must be strictly prepaid.

_ Postal Orders and Cheques sent in payment for adver-
tisements should be made —z—gg. ~ EByable to ILIFFE
& SONS Ltd., and crossed . &« ——— Treasury Notes,
being untraceabl

it lost in transit, shou:d not be sent as
remittances.

All Jotters relating to advertisements shonld qnote the
number which is printed at the end of each advertisement,
and the date ot the issue in which it appeared.

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

NUMBERED ADDRESSES.

For the convenience of advertisers, letters may be
addressed to numbers at * The Wireless World " Office.
When this is desired, the sum of 6d. to lefray the cost of
registration and to cover postage on reples must be added
to the advertisement charge, which must include the
words Box ooo, cfo * The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. 000, c/o * The Wireless World,"”
Dorset House, Tudor Street, London, 12 C.4. Readers who
reply fo Box No. advertisements are warned against scnding
remidtance through the post except in reyistered envelopss ;
4 all such cases the use of the Deposit System is recommended,
and the cnvelope should be clearly smarked ** Deposit
Department.”

2~ DEPOSIT SYSTEM.

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

. The time allowed for decision is three days, duriug which
time, if the buyer decides not to reta'n the goods, they
must be returned to the sender. If a sale is effected we
remit the amount to the seller, but, if not, we return the
amount to the depositor. Carriage is paid hy the buyer,
but in the event of no sale, and subjec: to there being no
dxﬂqrent arrangement between buyer and seller, each pays
carriage_ onc way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over {10 and under {50, tae fee is 2/6; over

50, 5/-. All deposit matters are dealt with at Dorset

ouse, Tudor Street, London, E.C.4, and cheques and
money orders should be made payatle to Iliffe & Sons
Limited.,

. THE SALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.

A New Service to our Readers.

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

_The person desiring to sell, in sendirg us particulars for
his advertisement, will in every case make use of a Box
No., and should add to the price which he requires the
amount of rovalty customarily paid by manufacturers, viz.
in the case of Marconi Patents the amount should be
calculated at 12/6 per valve holder. .

1f the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in respect of royalties, which amcunt will be paid by
“The Wireless World " to the owrers of the patents
concerned, and a certificate will be handed on to the
purchaser of the set.

FOR SALE.
XPERIMENTER’S Annual Clearance.—
Only best British components for sale, ex-
cellent condition. Send stumnped addressed en-
velope for list.—Box 7737, WIRELESS WoRLD

List free.
(1914)
SCILI.ATING Zincite and Contact, 2s. 6d. ;

simple, original circuit, 1s.; excellent

results ; other parts stocked.—Ledsham’s, 297,

King Street, Ilammersmith. (1888)
ALVES '—Special offer of limited quan-

5.

tity oniy, 3v. .06 amp, 9s. each; 3v. .23
amp. power, 12s. each. Best make. Fully
guarantced.—1I". Leng, 154, Onslow Gardens,
\Wallington. (2062)

ACOBEAN Oak Wireless Cabincts, direct
from makers, §38. Packed free. Car-
ringe paid. Send for illustration, cte.—Wm.
Nurse, Union Street Cabinet Works, King's
Lynn. (2004)
OUR-VALVE Set with valves (D.E.) for
sale (11.F., detector, 2 L.F.); Ly —Han-

ley, 18, Cecily Hill, Cirencester. (z070)
KO.\'F, amplifier  with valves and  loud-
speaker.  Nearly new. £13.  Old ype
Celestion  30s., DPrimax £3.—Col. Bayldon,
Beaulieu, Hiants. (2086)
OR  Sale.—One  Burne-Jones Plug-in

Oscillator Coupler, joo/teo metres, with
base, 12s. 6d; one Curtis Aperiodic  TLF.
rransformer, B.B.C. wavelengths, 12s. 6d. ;
One lisscnola loud-speaker unit, complete
with reed, 12s. 6d.  All in new condition.—

Box 7035, WirkLEss WoORLD Office. (2083}
OLAR-BLOK, frames, legs, and oxy-
stallene  panel,  value 1208, List on
application.  Sell jos.—Shelley,  Mceadow-
croft, Trentham. (2082)

.C. Transformer, heavily built, 240 v. to
25 V., ceatre, tapping on sccondary.
434 or offer. ** Etruria,”” Ruislip. (2081)
1\ ARCONT type 55F. 7-valve H.F. Ampli-
fier, 500-3,000 melres. Complete with

valves. Not  W.D. Offers.—Box 7921,
WirkLEss WorLb Office. (2080)
ALE.—3-valve Reinartz o-v-2, per
« NModern Wireless,”” complete, valves

batieries, speaker, mahogany

(one power),
Lo or offer ; astound-

cabinet ; any station.

ing bargain.—Temple, 38. London Road,
Bromley, Kent. (2079)
NPERIMENTER'S SURPLUS.—DPolar
variable mica condenser,  10S.; 0O-6

Ammeter, 7s. 6d.; Brown's Featherweight
‘Telephones, 12s. 6d.: Burndept L.F. Trans-
former, 128, 6d.; all perfect condition.—
Hallam, 47, Forest Road, Moseley, Birming-
ham. (2078)

OME Construction.—Accessories. List
H post free from Radio Supplies, 51, Eden
Street, Kingston-on-Thames. (2074)

ET of eight Daniell Cells with chemicals;

will charge four-volt accumulator.—

Savage, 33 Estelle Road, Gospel Oak,

N.W.3. (2075)
PATENTS.

ATENTS and Dcsigns Acts, 1907 and 1919.
—The Proprictors of British Patent No.
200643 are prepared to sell the patent or to
licence British manufacturers to work there-

PATENT AGENTS.
ATENTS and Trade Marks Obtained.—.
H. T. D. Gee, Patent Agent, Membe~
R.S.G.B., A.M.L.R.E., 51-52, Chancery Lane,
London, W.C.2. 'Phone: Holborn 1325.

(o001)
W.

BRYSON, B.Sc., Chartered Patent
Agent, 29, Southampton
W.C.2.

‘Dhone : 1lolborn 672.

MISCELLANEOUS.

WIRELESS Doctor.—If your set is giv-
ing trouble or you want advice a com-
petent expert will cail (anywhere in Greater
l.ondon) and put you right. No result, no
charge.—Alexander Black, 24, Woodville
Grove, N.16. Clissold 3687. (2002)
T OOK!—Why use H.T. Batteries if you
have clectric light in 'vour homes? Make
vour own H.T. unit from cither A.C. or D.C.
—Write for full particulars and diagram, en-
closing is. : Camberwell Electric Coil Winding
Co., 33. Edmund Street, S.E.s5. (2043)
HARGE Your Own Accumulator.—Send 3d.
stamp to-day for lists of our small gas
and petrol engines and dynamos, and complete
charging scts, from 20 to 160 walts.—Tom
Senior, Cleclheaton, Yorks. (oo13)

REPAIRS.
RANSFORMERS rewound to guaranteed
efticiency for 12 months, 4s., or exchanged
for another, any ratio, 3s.; iron core wire-
wound chokes for L.F. amplifiers, 6s.—115,

Buildings,
(2052)

Links Road, Tooting. (oo11)
WANTED.
GENTS.—* Laker ™ Steel Masts; liberal

commission ; exclusive territory.—Laker,

Engincers, Beckenham, Kent. (2024)
W.\.\"I‘IiD.m.-\dvnnccd Text Books—

Physics, Wireless.  Prices reasonable.
Grey Friars, Kingsdown, Deal. (2083)

AGENCIES.

UTCH firm, specialising in wireless appara-
tus and accessories, desires to represent in
IToliand first-class makers.—Reply for further
details to Box R.2450, c¢/o Dawson's, n$,
Cannon Street, London, 1E.C.4. (2057)

SITUATIONS WANTED.

AD1O Engincer, AM.LR.E., 13 years’ ex-
perience, spark arc valve, P.MLG. certifi-
cate, desires post responsibility home or
abroad ; knowledge 5 langusges; disengaged
September.—Box 7802,  \VIRELESS \VorLD
Oftice. (2047)
IRELESS.—Commercially  experienced,
designing and wiring of sets, with prac-

tical knowledge of installations, requires situa-
tion ; good references.—Box 7930, WIRELESS
WokLp Office. (2084)

BOOKS.
VOLUMF.S PNV} X1V.
World,"” complete, 6d.
mahogany sloping
metres. 412,
155.; two Amplion

““ \Wireless
each: four
cabinet,
Amplion

7S,
valve receiver,

coils 130-5,000
Junior Loud-speaker,
Dragonfly Loud-speakers, 30s.: four-valve
“ Chakophone "’ Receiver, B.B.C. and
Daventry coils, £10; two-valve Receiver (Det.
L.F), £z2.—Box 7847, WIRELESS WORLL

Office. (2073,

Office. (2023) | under. Tt rclates to means for ta_zlegra;?hically
ORTABLES, Ultradynes, etc. Sets or | reproducing stationrary or moving pictures,
parts. Cash or terms.—Bracey, Factory | scenes and the fike.—Address B.W. & T,, 112,
Square, Streatham. (2067) | Hatton Garden, fondon, E.C.1. (20%7)
A6 Mention of * The Wireless World,’” when writing to advertisers, will ensure brombt ctiention.
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BUSINESSES & PROPERTY FOR
SALE, TO BE LET, OR WANTED.

OUTH Coast.—Established Radio, ]{l(\cl.,’

ete., progressive town; living accom-
modation ; frechold, goodwill, stock, «Jl
about 1,100, Family reasons :«!Iing,——]%uxl
7911, WirerEss Wort.o Ofiice. (2070)

H.T. Accumulators 3'7/6

60 Volts. 3 Actual Amp.-hour

y arley Constant $he tinest HLT. Accunrilator in the worldl.
Wire Wound Anode Resistance. '

Where Resistaner Capacity is concerned- and this is
the ideal form of intervalve coupling - the Varley has
no equal,

Non-induetively wire wound on the [anmous Varley Bi-
Duplex system, with tnrns sk separated, this resisi-
ance is absolutely constant under all atnwospheric
cowditions, and ensires a wonderful purity of tone.

A specialist’s job -that’s what the Varley iz, .\ coil
winding job, scienfifically designed and const ructed by
experts who for 27 years have been engaged i every

i 'HE HOME k form of accurate and intrivate coil winding.

v )

Write for Leafle!.

i i If you value permanence and reliability insist o s .
CONSTRUCTORS | ona Varley. ’ 55 - e
i WERUEI[‘)SSS I Complete with 7 I6 {0 \Dllt. s-amp.-hour, oil submerged,  Will last 4
1341 A | iletime, . Write for descriptive 1Folder.
Clips and Base || MONEYRETURNED IF NOT SATISFIED, tibainable only from
| Withowt Clips and Base 6'- ACCUMULATORS ELITE, 31, Waterhouse 8t., Halifax.
' 60,000 ohins, 80,000 ohms, 100,00 ohms, Fradde Suppi.el Teteplione: 1504,
|

o DOAILY HOVIL TUBOR V' (OMBOM £ C 4 13-4
i | | Constant always
THE Vﬁl}LﬁEY MAGN)[ET C;).,I’WOOLWIICH S.E.18.
roprictors :  Oliver Pell Control, 1td.) Headpt o i <opal i T {
T OV 4 phones, Loud Dpeakers and 1 ranslormers
The Telephones : Wooliich 838, 859 - e o) ool -
{
Home EQUAL TO NEW
_— ! B »nd returned the same day on C.OD. [ ]
9 | system. A customer wries : ' ——fhanks
Constructor S to the excelleni manner in which it was [
. . reconditioned. the results uc/nru-d have teen
. ) | ! VARLEY astounding ™
S.0.5. BATTERY . Magnet Proprie- .
1reliess uiac Go.
TESTER ‘Phone on.lv{
i Dept . Pr
. Woo;clich (‘o;»'ru -
y W. James. , SEIS !
THIS BOOK forms a most con- l g ' nan aES
q ] A =
venient little encyclopaedia of
i ;e Only
wireless technology: th_e k_in_d of T ]/% ‘ . -
volume to refer to when in difficul- with instenctinns
ties. It solves them for you. || Sauare Law Var. Britisx Wires., Ebounite Panels,
* = Coundencer, g, e s Matt ,l, .,ll'l-0
. & ith Knob and Dial | i~ a5 v & 22
. 001 Vapel ty g au 20 w* i
of the main features | 3 ss a9l .
) b »12° 56 5
Outdoor, Twloor and 1rame Aerinds: Larths: | 3 4o 24 5 S.n 568 49 2
Variometers for Broadrast Wavelengths; DBusket Vernie: Blotoeviral 4 59l 15" 12 78 58 VAS%E?#EORCE”S .l
Coils, Plug-in Coils, etc. ;  Coupled  Circuits; I :";'ﬂ"" ' wl ": E_‘S x4 )1‘3» ?@, up .I
Common lnu'h in Tuners; Reaction and Self- ¢ hite ' x4 [ (o OO v .
Mubbard Castnl privesy | g0 6« 10d
Oscillation ; 8 il Chapter on Sensitive Single- New ALunshi e 3 8 10 Ang slae ent I'
Vilve Rcceluh Double Magnification ; lomb 204 38,9 mid. 2 6l 40 17 20 0 xa.in, |° 'd.,0" 1d nl'lllllil‘lhlmllll n
on iy Cells and  Accumulators, ete.,  ete { Tonl Holuers Special va'ues. 5§ .l
6 Reluiding AWates My (..-'a‘ 8 ‘\.-‘_,-—J ‘ Il
RN bi D s IEd Detevtn =
PRICE 3/ BULEL. ' by Liberty lh(m-lmg:’l : o
! o, & B dsstnobe Uit ¥ R
B.v pOSt' 3/10. oty Bahy Gy \nt||-I ng Valve < > ~ g 5 l.
! vu\-vl-r [ Forranti A1 17 6 Boddor 18 3
- >-7_7 - B vkt R ] 1 ”'. ;‘“ £ ol T Bnmnei. (] \\ : |l
| arnber 9 ( npita 7 O with Wander Floza | | B0 Ny,
Obtatnable from all Booksellers, o1 dired from | ,_‘L;“'_"'____'_"_ "l iy “"lr"' ”}g: bus }1'{‘.[0_‘1{- 1713 l L ASELINE cup .:
bl . (T & Wircless World.” Aerial Wire . i vt 10 2iind 8. v, L] A welcome device for all accumulator users. Effectu- 'y
the Dubinhors  of t irele 0 : '...,;y,' 3“-;“'2.34 e Vln - “‘;me”‘ EER I' | |I?|u|\n1“;d!5 l' ?)Iy ne::ent; corrosliotn nmlgq o::lggiy't!_{l;dnindonedméllxut; .l
bo. Elootr Type A7d. Pl 13 tov.3e|| By  fosaysize necumulator. Supplied with Red and Blac '
ILIFFE & SONS LTD., [frheil i 904 simeweal SaMts | 09 el et 0000000000B0008 3
Toaa ol Ehonite 1040 10 = 31 AR L NP LR L O ULV RV PEVRIERD 2
Dorset Ilouse a4 WM l,. ] Antijlynle 18 Omrs 58 - ) N
" q ' WIRELESS _\1&1&?_1 cartluge pail - FREE. To the first 100 ** Wireless Wor:.;l‘ N
T'udor Street, [| GUIDE. Wo. 2. | Sullivan's 1Z0ohm | Unders 6. prl - | |2 rendets sendiog this coupon, logether I
| Free on request Paones, ex -Govt. 4 6 ior packing : COUPON. with name und address, we will for- o
LONDON | b . = ward, ,5” ;)idcharge, a pair of Derkorem Vaselina Cups. A
2 postcard will do. g
e .....................‘1
N e ot s - Manufuctumr, 5
ADI ~
4 MacauLay St., HupSERSFIELD 4 .IA F BULGIN & cu g 10711 c:vs':tOL:'::’?:.E CA.
o/ 391 Grams: THOROUGH HuDOIRSFIELO. T hancery Lane, .l
N L
1 ) Il.-I
» w10 |
Advertisements for * The Wireless World '* are only accepted from firme awe believe to be thoronghly relialle. AT
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reproduction 63/- UNIVERSAL
& —uvolume FINE TUNING
. —clarity ATTAGHMENT

POSITIVE GRIP PLUGS & SOCKETS

Pat. No. 245586.

THI-‘.RIE can be few amatewrs

who have not been troubled
with braken 1-ads, or said hard
things about faulty connectiona.
Of the whoie set there s
probably no part which is so
often abused £s the connections.
‘“ Lisenin'* Powitive Grip Plugs

| allevinte thiz evil. They are
designed to 1ake the smallest
flex wp to & m/m eable.
Hleevea and indication discs
red ond Macs. N Plated

PRICE 6*

Plug and sccket complete, or
Spade End Terminal. Obtain-
able of all lenlers. Liberal
Trade Discount.

Sole Mannfactursrs and
Paientecs :—
THE LISENIN WIRELESS C0.,
14, Edgware Road, London, W.2.
‘Phone : Iaddington 2734,

Teil. Addresa:

Plug and Socket or 2
“Posgrip, Padd.. London."

Spade End, 64. each,

You get 2l thee»
in Lrickson Suj-r
Tone Loul-
gpeakers.

Made by a firm
with a geneia-
tion's experience
in telephone re-
rearch. No distor-
tion. Norattle-
just crystal-elear
reproduction.

Put one to follow
sour pet power
valva and you'll
be atnazed.

JA* hich on wood
base. Very mel-
low and pure,
2400 ohms, G3:-.
Junior Super
‘Tone for small
rooms, 32/8.

Write for lista

The BRITISH
L.M. ERICSSON
Ltd.,
67/73, Kingsway,
Londom, W.C.2.

SUPER TONE

LOUD SPEAKERS

ALL Stations obtained by fine tuning .or the
cost of 2/-, will attach fo any Set, and with
a three inch dial gives a rcductlon of 20 to 1.

Post Frec 2[= from the manufacturers.

‘¢ Imperial Condensers’*
(Agencies Vacant in Certain Districts}
WOODING & CO.,

105, The Wells Road, NOTTINGHAM.

This is a REAL power valve—British
Made—Radion Guaranteed—and far less
money than other leading makes. From
-untied dealers or direct.

RADION < save you money hut bewagre of
imitations. Wricefor free book,
RADIONS Ltd. -~ Bollingron
Nr Macclesfield, CHESHIRE

WIRELESS MASTS.

GALVANIZED TUBULAR TELESCOPIC.

Complete with hase plate, groun- pegs, stay
wires, straining screws, pulley and cleat.

35ft, High £32 6 soft Hizh £8 150
HILDICK & HILDICK, Pleck Road, Walsall.

SUPER
COILS

Totally encinsad in moulled Bakelite cases giving
mechameal strength without impairing their efficiency.
The coils have been so constructed that the centres are
always in aligninent when two or morce arz used, thereby
getting maximum results from their magnetic field.
All connections are soldered s0 as to give constant
electrical continuity thrcughout.
A loose plug is provided so that the winding of the
coils can be reversed if so desired.
PRICES : 25, 35, 40: 2,8 cach. 50, 60: 8'-each. 75, 100, 150,
;8 each. 175, 200: 4/-each. 230, 300: 4/ cach.
From ail Dealers.

LOEWE AUDION O.E. VALVES
FOR BEST RESULTS
AT LOWER COST!
Will give better results than many at
nearly double the price : specially suitable
for Super-het. Sets.
L.A.75.°16 amp. Zvol'. 10’0>llyourdenler

L.A.74°06 amp. 'lvol'., 11/8leannot sup-
LA, lnl [‘nwvr valve, ply send p.o.
3 amp. 4 volt, 21/~ direct to
AU DION RADIO CO.,
52, Dorset Street, LONDON, W l.

FINSTON MANUFACTURING CO., LTD.,
45, Horseferry Road, Westminster, London, 8.W.1.
Parr's Adet,

BALL JOINTED COILHOLDER,

Reaction coil can be moved in

ANY dircction owing to
unique ball joint. Smooth,
even, efficient. Finished

highly-polished ebonite block
& Landle, aud heavily nickel-
led parts. Panel or metal
board mounting. Post Free 4/6

Moorhouse & Co., 101 Bradtord Road, SHIPLEY, Yorks.

Mahogany Grain . 3/81b.
Black Engraved wavy 3/8 1b.
Black plain polished  3/= Ib,
Machine cut
Tested to
to your own
measurements, 5% Volts.
Fres Samples on Request,
PUGH'S WIRELESS, 95-101,
Holloway Road, 1 N.7

A8

& %
ONLY.

The Motor Cycltsts Newspaper

EVERY THURSDAY — 3d.

ILIFFE & SONS LTD., Dorset House,
Tudor Street, London, E.C.4.

Publishers :

Economy Valves for Portable Sets.
2v. ‘08 H.F., L.F., and 234 P.V.
LOUD SPEAKER RESULTS for ‘46 amps.
The Better British Valve.
Obtainable from Lewis's Ltd., Liverpool & Manchester, &

i

W.W.15 2
.

LUSTROLUX LTD., West Bollington, Nr. Macclesfield
Mention of ** The IWireless World." when writing o advertisers, will ensure prompt attention,
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VerNniER AT rachmenT GIVING
ADDITIONAL Stow MOTION.

()
W
vy
014t 0.70 390. Movermenr Yol

S
orF Convoensen 2 70/

Supporrine
SHOULDER PIECE
Ao Lo PLATES USED .

MovasLe Srop,
2\

No Back Lash.

£ExTRA HARD
FricTion Drsc .

Fricrion
WrereL

it DEVITON'

CONDENSERS

has a 2 to r
attached. One drilling
See the diagram at the side and note the

Supplied Iin the followlng sizes

Ask your Dealer about it.

THE RADIO DEVI
Newdigate Strect

[0 your Set

The shortcomings of Condensers as a whole have

been met in this the latest type

The new “DEVICON” TRUE SCALE FRICTION CONDENSER

(Patent App'in. No. 1990/26)
movement with additional slow motion device
hole in panel is all that is necessary
improvements,
Other Models obtainable are the
"Devicon” Bridge Condenser —
“ Devicon” Model 2 type (Nickel

Finish, insulated end plates) and the
“Devicon” Modlel 3 Low Loss

Manufactured and fully
guaranteed by

CES cCo.,
Nottingham.

oor - 15/6
14/6

0003
‘0002

- 14/-

‘0005 - 13,6

Telephone : 6798,
Telegrams Devicon

“YOU’L CONVERT

= YOUR
' -
LE - RIGID HOLDERS
NOwW " \
¥ig, 975, é—’ <
Code Word
**WOBBLERS "
JusT PLUG Per 1/6 Set of 4
THEM IN! (3 black. 1 red)
Full Size Lastration
Fig. 976
Code ¢+ DUAL ** Word
PURPOSE.

DouBLE-ENDED,  ’rice 1/9 each.
THE FOOL - PROOF HOLDER
FOR BASk OR PANEL FITTING
OR IN ANY OTHER POSITION,
The smallest and wweatest combined

: %«f

holder on the market. No joints because
the soldering tag is the same Plece of
wire a8 the spring. 8how cards yml
dispilay cards froe

¢
L
~

-~y

L ull Size Ilustration.

P, 974

Code ** WOBBLY "
PRICE .. 2/3 each.

THE IDEAL
EXPERIMENTER'S HOLDER
OO SIMPLE TO IMPROVE

For the gennine experinenter who must
have i holder without wacity, and
perfectly wprung, Hunt's * WORBBLY

1sideal, It is itnporaibie to baye lewer
parta, or to better insulate, separate o
spring them. Beparately Hprung legs are
far more effective than b closed-in sodid
apring top,

Full Rize
Uistration,

Made under Patent 242055124, Prav. Pats. 30570125 and 4096, by —
HUNT, Ltd. (Dept. 1), Croydon, Surrey.

A, H.

Advertisements for ' The Wireless World *

are only

 CAXTON 4-VALVE CABINET

|

Made for Sets * All Concert Receiver,”
“Fieldless Coil Three Valve Set.”

“Any Valve Low Frequency Amplifier.”

Special Cabinets made to customer’s measarements,
Prices Quoted.

Cash with Order. Fumed Qak £1 5 0
Dark or Jacobean Oak £110 0
Real Mahogany £114 0

Detachable 7' deep Base Board to mount 16” by 8" panel to slide out of Cabinet front.
The two beaded front doors as illustrated, placed 2 ins. in front
of the enclosed panel at 10/- extra.

Ebonite or Radion Panels Supplied and perfectly Fitted
at low extra cost.

All Polished with the new enamel that gives a glass hard surface
that cannot be soiled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. No. C2

CAXTON WOOD TURNERY CO.,Market Harborough

accepted from firms we belicve to be thoroughly reliable.
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Nations
Gratitude

THE whole nation emerged from industrial
chaos with feelings of thankful relief and
deep gratitude to Broadcasting.
As Mercury the Messenger served the gods
in fable, so Wireless served the nation in fact.
By the dissemination of authoritative news
and entertainment, broadcasting earned the
gratitude of the whole British Public. The
hiatus of administrative silence was safely
crossed by the invisible bridge of Broadcasting.

To the pioneers—to the builders of this bridge
—and to all who have contributed to the
present- day development of Wireless, the
nation’s gratitude is as freely given as it is
richly deserved.

The first Thermionic Valve was produced in
the Ediswan Laboratories.

Remember !

“Ediswan” signifies British excellence and
efficiency, best expressed in“Ediswan’’ Valves.

I DISWAN

THE VALVE THAT MADE BROADCASTING POSSIBLE.

‘THE EDISON SWAN ELECTRIC CO: LTD., 123-5 QUEEN VICTORIA ST.,, LONDON. E.C.4.

C
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