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Wesrern Electric
Assembly No. 3.

This Western Electric Loud-Speaking Assembly consisting of i==

Western Electric Valve Detector and Tuner

Western Electric Two-Stage Amplifier

Western 'Electric Small Pattern (No. 44003) Loud.Speaking Receiver I
is most suit ble for use in a small room not more than thirty miles from a Broadcasting
Station, whilst the introduction of a wvalve detector obviates the uncertainty sometimes
experienced with c:ystal sets.
The Western Electric Valve Detector and Tuner is contained in a polished mahogany case
which provides for the inclusion of double-head receivers. The valve filament can be seen
through a specially designed mica window and a ventilation disc is provided to fully ventilate
the interior of the case.
The highest grade transformers are fitted in this set.

The Western Electric Low Frequency Amplifiercontained in a polished mahogany box is designed
and constructed on the most simple lines, and is fitted with a switching key which enables
either one or two valves to be used as required without change of connection. The key in its
central position digconnects both valves.

The Western Electric Small Pattern (No. 44003) Loud.Speaking Receiver will enable
several listeners to eujoy the Broadeast Programme without the inconvenience of wearing
'||(,-a||-rl.‘|'¢.'i\'l.'|‘5.

The whole assembly is neat and compact and gives the most satisfactory results.

Western Elecfric

MAKERS OF OVER HALF THE WORLD'S TELEPHONES.

WHOLESALE ONLY

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.

Telephone : Central 7345 (9 linzs).
BRANCHES : BIRMINGHAM, LEEDS, CARDIFF, MANCHESTER, NEWCASTLE, GLASGOW, SOUTHAMPTON,
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Energy

Plate

The energy induced in the grid circuit by a radio wave is small, and will not
reach its maximum strength unless the HL.F. resistance and losses in the tuning
circuits are neutralised. These small impulses in the grid circuit can, however,
induce comparatively powerful impulses in the plate circuit, and it is one of the
functions of the Lissen Regeaerative-Reactance to magnetically couple the:
plate circuit to the grid circuit, and to feed back again into the grid circuit duly
amplified the comparatively powerful plate circuit oscillations, The Lissen
Regencrative-Reactance increasés in amplitude this cycle of operation, neutralises
the losses referred to, builds up energy, and induces a condition of negative
resistance—or, in other words, the set is oscillating. This non-radiating oscilia~
tion ¢an then be controlled at will by adjusting the reaction coupling on the
Lissen Regenerative-Reactance, d

WHERE LISSEN REACTANCE (P. PATENT) SHOULD BE
USE

This Lissen Reactance can be used by itself for one or two stages H.F. The
best combination is Lissen Regenerative-Reactance for the first stage and Lissen
Reactance for the second stage.  Either component can be purchased first and
the other added in the appropriate position afterwards when the second HLF,
stage is desired,

For best results, tune the
Ligsen Reactance also with a
Vernier ({preferably
the Lissen Vernier)
where aetial reaction
is used~-it is entirely
self-tuned if aerial
reaction is not used.

Range 150-600
metres, £1 7s. 6d. }

Range 150-10,000 §

metres, £1 12s. 64,

Blue print sent
with all Lissen Radio
Frequency Units—all
Lissen One-Hele Fix-
ing—no switch to
copnect-—-no  com-
plications,

RESONANCE IN TRANSFORMERS 1S BAD.

I in the winding of a low-frequency transformer there is any tendency to
resonance it is impossible te have perfect reproduction. There are three types
of Lissen L.F. Transformers, and the design and comstruction of each makes
resonance impossible,

WHERE TO USE LISSEN TYPE Ti.

This .is the transformier seo strongly
recommended in the recent tests. It is
the only transformer made that is de-
signed to match average valve impe-
‘dance.” No aother transformer has a suffi-
ciently high primary impedance to func-
tion properly immediately behind the
detector valve. The Lissen Type T.1
Distortionfess Fransformer is ideal in this
position because it hes the necessary
high impedance value.
Its coil alone weighs
Ewery tura of its mauy thousands is wound by
patent process. If has the most expensive coil of any. A
beautiful transformer, Use it {particwlarly) for thefirst stage,
and also for any stage. A wonderful power amplifier. 308

.

WHY THERE IS THE LISSEN TYPE T2
The transformer for
the 2nd and 3rd stage
L.F. need not have such
a high primary impe-
dance. This  Lissen
Type T2 has a larger coil
then any similar trans-
former. It gives per-
feet amplification in a
background of absolute
silence. Use it for the
first or any stage. Re-
commended in combina-
tion with the Lissen T1.
May also be used for
power amplification. 268.

about & oes.

formers made.
formers.

tee,
transformer,

b :ifc Of valves because itisimpossible suddenly to throw a violent fuctuating

The POPULAR LISSEN TYPE T3.

This is the Lissen Type T3,
described in the recent tests as
one of the best light trans-
Amplifies equal
to many other expensive trans-
No trace of distortion.
Carries the Lissen name guaran-
and is a really excellent
16s. 6d.

With the

LISSEN REGENERATIVE -REACTANCE (P. Patent).

8o gensitive does the Lissen Regene-

rative-Reactance make a receiver that
under many conditions. both aerial
and earth connections may be dis-
- pensed with,

8o. selective can a receiver become
that even 2z LO can be eut out from
kright close in.  Range 150 to 4,000
mnetres— Regeneration over the whole
-ange without a break,

I Tune with a Vernier (preferably the
" Lissen Vernier, designed for fine tun-
ing in: H.F, circuits, price 12s. 6d.,
barely an inch in diameter).

" o Reaction is accurately proportioned
~it is not obtained win a swinging coil, Price $2 12s. 6d.
Lissen Regenerative-Reactance provides an unequalied first stage M.F,

IS YOUR RHEOSTAT A “ LAMP-LIGHTER ' ?—THE
LISSENSTAT IS A CONTROL.

Mere lighting of your valve filament is not filament control, Your old wire
rheostat will light your valves, but every time it is moved its jerky action, its
violent current fluctuations, sets up such noises in your Detector and H.F.valves
thatitis impossible to get fine tuning. The tuning of the
Detector Valve in particular is such a critical thing that
good long-distance reception is made extraordinarily diffi-
cult and even impossible by the use of the ordinary wire
rheostat.  See what Lissenstat Gontrol does—with this
new device filament heat can be so regulated that the
filament temperature is made exactly right for the perfect
tuning of your Detector and H.F, valves—try the differ-
ence on long-distance reception !

Saves its Own Cost. Lissenstat Control lengthens the :

.e
e
e
e
.e
.
“e
X
s
s
.
e
e
s

current on to the delicate valve filament. Replace your existing rheostats

with Lissenstat Control—see that only Lissenstats go into your new receiver,
The Detector valve should have a separate Lissenstat—each H.F. valve also,

Three stages of L.F. may be tontrolied by one Lissenstat (although even here

sﬁgp;«.ratc control is better). Length under 2in., diameter §in., Lissen one-hole
xing,

WHYWI.':‘EE LISSEN TUNER IS WOUND WITH STOUT

The old type of single laver, plain wound in-
ductance has to be wound with comparatively fine
wire to keep downits bulk. Its ohmic resistance
therefore is high.

The unique Lisgen method of multi-winding
makes it possible to wuse stout wire for the
Lissen Tumer.  The ohmic resistance of the
Lissen Tuner is therefore very low, its selec-
tivity higl, and tuning wvery sharp. The turns
not in use are shorted, and there is such little
** dead-end 7 effect that it will tune to any given
wavelength as sharply as a plug-in coil wound for
that identical test wavelength. It covers all
wavelengths between x50 to 4,000 metres, with
a .ooes condenser (preferably use the Lissen Mica
Variable Candenser, price 175. 6d.). This Lissen
Tunmer is unique in its design and efficiency-—it
is a tuner you would Like touse. Price 225. 6d.

Can also be used as a very highly efficient anode coil,

SHORTLY TO BE INTRODUCED.

New series of LISSENAGON (P, PATENT) air wound, super-
eflicient, plug-in coils—SEE THE GREAT AIR SPACE
BETWEEN WINDINGS !

All good radio dealers will show vou these. If any difficulty,
take no subsiitute, send direct {o factory.

Dealers should please order a few davs ahead.  Ovders executed
and charged for through any factor whose name and address is

cesvae
senves

evevecvreane

Hivsnw

given. Alternatively ask your factor or ovder diret? if any
difficultv.

MAKE SURE YOU ARE GIVEN THE GENUVINE LISSEN
. APPARATUS.

LISSEN COMPANY,

20-24,Woodger Rd., Goldhawk Rd.,

Shepherd’s Bush, London, W.12,
’Phone : 1072 Hammersmith,

N.B.~—Close to Goldhawk Road (Met) Siation, Shepherd s

Bush (Central Londown:, or Hammersmith Tube. * Buses 11 and 32,

LISSEN APPARATUS—WELL THOUGHT OUT, THEN
WELL MADE.

-
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Bwld yourself a
BURNDEPT Set

Llustvation of the completed Receiver,

The Ethophone Home Constructor.

N order to meet the demand of the Home constructor
who wishes to build himself a high-class receiving
set capable of receiving British and foreign tele-

phony and musie, we offer an outfit of parts complete
with box and panel which can be quickly assembled
~with screwdriver, soldering iron and pliers—absolutely
no other tools are required.

The components are of the finest manufactured by Burndept and
used in their own sets. The ebonite panel is rubbed down matt finish
—drilled and engraved and filled with white. The box is highly polished
walnut with rubber feet. All necessary wire, screws, electricians’ solder,
etc., are included, together with a book with lay-out of wiring instructions
for assembly and operation.

Copies of theovetical diagram with list of parts may be obtained free of chavge
on application to the Advertising Department.

You can use this set with the assurance that you have paid
the B.B.C. fees and for the use of Marconi Master Patents used.

NEWCASTLEON-TYNE : 7 5% Aude MB_%‘;; — No. 531. Cotg;;;eae %et of Components and mcluswe of £7 0 0 A
wsia ees
CARDIFF: 67 Queen's Stroet o e
HEAD DISTRIBUTING SERVICE DEPOTS . Cost of Marconi L1ccnce e 5
ENGLAND, ToTtan £ 5 ]
BIRMINGHAM . C. S Bayiiton, 133 New Street i
MANCHESTER, W €. Boesoun 1 st e M.O. Valves 17/6 each, 3 Coils for broadcast (z%, 75, 75) 168.
BRIGHTON : H.§ Gallern, 32 S1. Jamen's Street )
NOTTINGHAM:  Pearsos Bros., 54 Long Raw.l BURNDEPT LTD.’
N ’ . .
YEQuiL: "";‘;ﬁ“‘““:’q”“‘ég:lf:m&c% Head Office : Aldine House, Bedford St., Strand.
BRISTOLs o CT‘;/:: B’e‘:g:w:: Phone : Gerrard 7794.
. ok Rom London Branch and Showrooms ;—15, Bedford Street, Strand.

SCOTLAND.
GLASGOW, '\ W A.C. Smith. Lad. 93 Holm Street,
236 Argele Street,

|

"eRELAND,
BELFAST: R AS. Scon,
Kingscourt, Wellington Plea.
DUBLIN, Dixon & Hempenstall, 12 Sufolk St L

CANADIAN OFFIONS,
172 King Street Wes, Toronta,

SERVICE DEPOTS. IN ALL LOCALITIES.

iv,
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*‘MAGNAVOX”

THE PIONEER
LOUD SPEAKER

Unsurpassed for Volume
and for Clarity of Tone.

USE IT OUTDOORS ON
SUMMER EVENINGS FOR
REPRODUCTION OF BROAD-
CAST SPEECH AND MUSIC,

Obta’nable from all Electrical Dealers and Stores,

Write for Booklet, 'Radio in Summer-time.”
AT R S R T B R B O R e

gSTERLING TELEPHONE & ELECTRIC Co. Ltd.,g

Manufacturers of Telephones and Radio Apparatus, ete.
(WHOLESALE ONLY)

Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W.1.

Telophone : Museam 4144 (7 lines). Telegrams : Cucumis Wesdo, London.””
BIRMINGHQM CARDIFF : MANCHESTER : NEWCASTLE-ON-TYNE : WORKS:

150, Edmund Street. 10, Park Place, 14, St. Peter’s Square, 9, Clavering Place. Dagenham, Essex.

SHITTHIHI U B e i OHNANEI N

CHARGE!

your Filament Batteries at Home.

1R

RAHHTGINIHITE

IR T R R e T R T T O I T N T T R I R B R VA R HTEIS

To all Experimenters

the ideal tool for all-round utility,
wide scope and genuine worth is the

DRUMMOND 4-in. Universal Lathe

Besides all turning and screw-cutting, this lathe, with its circular
bed, sliding saddle with slotted face, and the slotted and
swivelling top slide, enables thousands of milling, drilling,

bering and facing jobs to be performed speedily and £9

accurately. Qur lists give full details. Price only
ELLA CONVERTERS DRUMMOND BROS. LTD REID HILL,

5 . ¢ GUILDFORD
D.C. £5:12: 6, carriage paid. Output .
5 amps., ¢ volts, Also A.C. (Prices on —— —_— Post this Coup_o_rf__ e e

receipt of voltage and periodicity of circuit).

Send for list of “ELLA™ Wireless Accessories, Please send ME S NAME......covrrvorn. or v eeesreeeessense s cone s secs s sressn

__Traps Soprum, o e

o e~y - . Payment SYSIEM.  AdAress ..oo.cooooooreiooeorsconseosseoeseeeesie e e s
LIONEL ROBINSON & CO. o |

(Dept. M.W.), 3, Staple Inn, London, W.C.1. envelope for d.)
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Note these exclusive
COSSOR features :

1.~—A hood-shaped Grid and
Anode of robust construction
ensure long life. The Grid
—with its interlaced wires
anchored in three places—is a
positive guarantee against
microphonic noises.

2.—The curved filament, securely
welded on stout electrodes,
cannot sag or fall. This en-

sures unvarying results
throughout the whole life of
the valve.

3———The Grid and Anode so en-
close the filament that prac-
tically the whole of the elec-
tron stream is used. This
ensures perfect rectification,
with an exceptional freedom.
from distortion.

August, 1923

—especially for such

Circuits as S.T. 100.

LL dual amplification Circuits involve a severe
test on the efficiency of a Valve, because it is

called upon to amplify at high and low fre-
quency simultaneously.

The unique construction of thé Cossor, with its

high efficiency factor, renders it partlcularly suitable
for use in such Circuits.

If you have had disappointing results from your new
Reflex Circuit, insert a Cossor Valve and note the
difference. The marked improvement will surprise
you and cause you to appreciate why five experi-
menters out of every six have standardised on the
Cossor for all difficult reception work.

Sold by all Dealers and

@ manufactured throughout by
Cossor  Valve Co., Ltd.,
= Highbury Grove, N.5.

S

4
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HULLO EVERYBODY!--

Variometer on ebonite, W. 250/750 metres, internally wound.
Very fine. Seltatsight. 17/11.

I'E'g(:d t(h)l!;delns?l‘s (from .0002 to .006), 96., 10d., 1/~ 1/86,
nite Dials (with knob o-180), 1/4 and 1/6.
ASSEMBLED AS lLLUSTRATED- Tu‘rned Eb;nitetVaIve-Holders & nuts, 1/—
- QT ; A e ilament Resistance, 1,8, 1/10, 2/3.’
DRILLED EBONITE ENDS TO FIX YOURSELF 1/- PERPAIR EXTRA ilament Reslstance 7 ohms, LY
French ““R "’ Valves, hxgheat quality, 9/6.
Moulded Valve-Holders, with nuts, 9d.
Perikon Crystal Detectors, glass, 2 crystals, 1/4, 1/6 and 2/8.
Glass Dust-proot mgh-class Detector (whisker), 3/—
Contact Studs and Nuts, doz. 4id.
Valve Pins, doz. 7d.
2. B.A. Nuts, 3 doz. 7d., 1/10 gross.
4, 5, 6 B.A. Nuts, 3 doz. 6d., 1/6 gross.
Termmais, special offer with nut, 4 for 33d.
Valve Legs and Nuts, 1d. each, 9. doz.
Valve Legs, with shoulder, 2 for 25(1., 1/- doz.
Switch Arms, very good, Bd 10d., 1~ /3.
Twin Flex, 4 yards 7d,, 12 ards I/Hd.
Genuine (éhaw s) Hertzite, sd., 1/-, 1/3.
100,000 ohm Resistance, 2 ‘3.
T.M.C. *Phones, 4,000 ohms ,B.B.C., 22/6.
Grid Leak and Gondenser, 0003, 2/°.
Goil-Holders, 3-way, on E bonite, 6/— and 6/6.
15 v, H.T. Batteries, 2 plugs, 2/31}&1
30v. H.T. Baﬂetm, 2 plugs, 4134,
36 v. H.T. Batteries, 2 plugs, 4/ Géd
100 #t. 7/22 Aerial Wire, 4 Egg Insuiators, the lot 2/6.  No
post orders.
Real Ebonite Knobs, 2 B.A. Bush, 3d.
Marconi “R"’ Valves, 13/3.
Brunet 4,000 ohm genuine 1st quality Headphones, 17/11,
H.and K. 6,000 ohm Headphones, extra loud, 15 11.
W.T. Batteries, 2 Wander plugs, 66 volt, 8/3.
H.Y. Batteries, - Wander ph\g‘: 6o Volt 8/-.
Aerial Wire, 7/22, per 100 ft., /35» and 2/11 (No post orders.)

NOT THROWN TOGETHER.
Rotax Ammumon, 4. 40 amp 18/6.
‘m COMPLETELY ASSEMBLED AS SHOWN "Phone Cerds, double, extra long, 10d.

5-1 Inter-valve L.F. Transformers, 11/6.

; Approx. Cap. No. of -
} in Mfd, Plates Price

001 .. 57..6/6
0005.. 29.. 4/6
0003..19.. 3/3
0002.. 13.. 2/6
0001.. 7.. 2/3
Vernier . 3.. 1/9

7
A\

S S Iy s m‘v*'oﬁo"‘.

K 7 e .

b,

PSP AP s S SR T I e At R s dondS

. Wound Coils, 6 x 3. Turns 180, W.L. 1,100, 1/6.
I 001 .. oes 8/-' Wound ?mls: 12 X4, Tums 400, WL ’3,80;) 2/8.
Variometers, very.g value, 270/750 3/ .
.0005 e een 5/ 1 1 Crystal Dete'ctou {whisker), extra value, 1/1/ and 1/ .

Large Telephone Terminals, - B.A., with nut and washer,

‘0003... .. 4/11 o

Terminals, all kinds, with nuts and washers, 4 for bid.
00002 3 1 l Basket Coils (6 in set) up to 3,000 mctre< well made and
e e / efficient, 2/2.

. 1 Switch Arm, 12 Contact Studs and Nuts, the lot 1/, by post
0001... .. 3/6 1/6.
V » 3 3 : ‘Sleﬂ:u;g tﬁ'}‘ceskﬁi g"tfu;.cs‘;v‘:t %3 yards for 1/,
nsulating Hooks, 3 for /= doz.
ern'er o / D.P.D.T. Switch, compact, high-class article, 2/3,

With Circular Ends, 1/- extra on above prices. 4'yards Copper 1a-gauge Gonnecting Wire, 24,
R R T P L L LR I TS 6 yards BJWIN, 2;& , best g sality 6 yds., 3d.
ALL ORDERS BY POST MUST BE
ACCOMPANIED BY 9d. PER SET EXTRA
—QTHERWISE NOT EXECUTED—AS
GOODS ARE SO CHEAP.

L R L T T TP P PP PR R

3 postal charges as follows: Up to 10/- 2d. in the 1/-
To Gallers 1d. in the 1/ off Gondensers. {or any part); Up to 2o0l- 11d. in the 1/- (or any part).
Over zol- carriage paid. (Condensers excluded))

T Please note that a special discount 1d. in the 1/- {
S- . 1 OO is given off many articles in the windows where b
6 v. 60 a. ACCUMULATOR, high quality, 27/6 nett, post 2 /8 extra not marked NETT. ‘This must save you a large %

esresrvene
rrerreste

We want your business by post, but MUST have

H.T. BATTERY, 66 v., 2 plugs, 8/3 nett, post 1/6 extra. fx‘zlilgi’m?;smm any case profits are reduced to a
RADIO INSTRUMENTS INT2RVALVE L.F. TRANSFORMERS, 25'- :
VERY GOOD AND EFFICIENT INTERVALVE TRANSFORMERS L.F. Special Prices Radio Clubs and Trade.
5.1, 15 11 (Tested on Aerial). B
FIXED CONDENSERS, 1/- each. IN STOCK.—Radio Instrument, Ltd., Intervalve {
0005 VARIABLE CONDENSERS, as list above. Transformers (L.F.), Mullard Ora, Cossor, B¢
100,000 RESISTANCE, well-made and efficient, 2/6, Ediswan Valves and Crystals of every deseription 1
CRYSTAL D iTECTOR, glass enclosed, handsome designs, 2 /= to 8/=. {(from) 3d. ‘
FILAMENT RESISTANCE, best quality, 2/3. . Everything you want for your set. {

T DAY AND SUN . .
ON FEPECIAL 'CHEAP PRICEs T CaLrirs  TRADE SUPPLIED. |
Phone: Gerrard 4637 2

S'RICHT . OPPOSITE M R AY MON D OPEN9 to 8 £

RIGHT OPPOSITE
LISLE STREET, W.C. 2. S 15"

7
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O wireless magazine has ever given its
readers more varied fare in its con-
structional articles and practical notes

than MODERN WIRELESS, yet in our constant
endeavour to improve the magazine and
cater more fully for the wishes of our readers
we sometimes wonder whether our con-
structional articles are giving the greatest
benefit to the greatest number. Every genuine
wireless experimenter wishes to make his own
apparatus, whether it be the simple crystal
set, or the elaborate multi-valve -instrument
with switches for every possible adjustment,
What are your own particular tastes in this
direction, ?

In MopeErN WIRELESS, and its companion
paper, Wireless Weckly, we see to it that
the articles actually describe real apparatus
and are not merely designs which the writers
think might work if they were properly made,
Yet there are so many ways of making efficient
wireless apparatus that it is by no means easy
to know exactly what our readers most
appreciate.

For sheer simplicity, no method equals
that - of disposing the various componernt
parts upon a long board, the parts being
progressively arrarged and wired, so as to
resemble as closely as possible the order in
which they appear in a theoretical diagram,

Practically all new circuits are discovered
and worked out in this way, as you will find

if you visit the homes and workshops of
the pioneer experimenters. The nieatly-finished

<
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commercial sets with their gleaming brass-
work and highly polished cabinets are vastly
different pieces of apparatus from the experi-
mental forms of which they are the commercial
developments, but they work no better, and
indeed, in some cases worse than their proto-
types. Firstly then, do you like articles which
describe the general lay-out of experimental
apparatus to give the results required? A
typical article of this kind was that describing
the S.T.100 circuit in No. 5 of this magazine.

* * *

-

There is another kind of “ How-to-Make *
article in which the apparatus is finished to
a higher degree than in the case of the long
board set, the parts being arranged symmetri-
cally and wired up in a fashion, which retains
the general simplicity of the experimental
apparatus, yet gives some of the benefits of
commercial type. Such sets can be constructed
with the minimum of expense and do not take
up the great amount of space sometimes
necessary in the more elementary form.

A typical article of this kind was that by
Mr. Percy W. Harris in No. 6 of MoDERN
WIRELESS describing a simple form of S.T.100
circuit for the beginner. Judging from the
application for blue prints we have received,.
this type of instrument is very popular with
our readers. We ask you, then, secondly, is
this the kind which appeals to you personally ?

Still again, thefe is a numerous class cf

A
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experimenters who think that if a set is worth
making at all, it is worth doing well. Such
people do not grudge a few shillings on a sheet
of ebonite, and a further expenditure on a
cabinet suitable for the instrument they are
making. They take great pleasure in producing
a piece of apparatus which resembles the better
type of commercial set. Irdeed, in many
cases, it may excel those which are sold at
hi;h prices. There is certainly much to be
said for this point of view, and for the instruc-
tion to be derived from genuine irstrument-
making, such as is now possible with the many
excellent component parts aveilable to every
experimenter. The production of a cabinet
irstrumert with all the fittings generally
associated with a high price commercial
receiver, is perhaps-a slightly more arduous
task, but many consider the additional work
is well warranted by the convenience of
handling the finished article. A typical set of
this kind is that described by Mr. G. P. Kendall,
B.Sc., in the current issue. Is this kind of
set more pleasing to you? Again we would
value your opinion. No radio magazine in
the world has better facilities than MopERN
WIRELESS for the production of first-class ard
thoroughly sound ‘° How-to-Make ' articlce,
Its editorial staff numbers, as everyone knows,
some of the foremost constructlonal ‘writers
in the country. These are all at your service,
ready to design, make, and subsequently
describe, just the kind of sets you require,
Perhaps you have been looking in vain in
wireless periodicals for a particular kind of
set you wish to build yourself, but canrot
find clearly described anywhere. Write to us,
and if it isconsidered of sufficient gencral
interest the apparatus shall be designed, built,
photographed and described, in an early issue
You may not feel inclined in these warm
summer days to embark upon the construction
of an elaborate wireless set, but it is just os
well to consider in good time what ycu are
going to do in the coming autumn montLs,
when the darker evenings and cooler weathcr
will tempt you to stay indoors and occupy
yourself with such work. The coming wistcr
will see a great boom in the home construction
of wireless apparatus, and we are naturally
anxious to do all in our power to provice the
fare required.
*

* *

Serious experimenters are already beginnirg
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to consider their programmes for the coming
winter. There is much to be done and many
fascinating avenues of research open them-
selves before us. It is a mistake to think that
genuire experimertal work and cornstruction
can, orly be undertaken by the experienced
experimenter with the facilities of the labora-
tory and the workshop to hand. Any enthusi-
ast with an aerial set, a pair of telephores
and the will to work can contribute his quota
to the common good. It is the corstont cry
of scientists that they lack sufficient data
upon which to place their new theories. Par-
ticularly in regard to atmospheric phenomena,
this abserce of data is pronounced. Merc
statements unsupported by figures are of very
little use, for signals which one man might
consider strong, to another would appear
weak. Much depends upon the observer ; the
man who has but recently givenupa crystelset
in favour of the valve will find that he is
likely to describe as strong signals which {o
an experienced valve user will appear weak.
The *‘ shunted-telephones”’ method described
recently in this magazine by Mr. A. D. Cowper
will remove this element of uncertainty ard
give the experimenter some kind of true
measure of strength, which he can compare
with the results obtained by others.

* * *

Those readers of MODERN WIRELESS who
do not regularly take Wireless Weekly have
missed mapy splendid articles in the past
month. The great advantage of a weekly
periodical is that it can serve up the wireless
news red-hot, and place in the hands of the
experimenter new circuits and new ideas
which would otherwise wait several weeks
for publication.

The new Flewelling circuit, for example,
which was published in the Wireless Weekly
just recently is already giving wonderful
results in the hands of many experimenters.
With Wireless Weekly and MODERN WIRELESS
together the reader can safely reckon that
he is well informed of all that is going. Al-
though Wireless Weekly is the youngest of the
weeklies, there is no special secret in its
popularity. A true vision of what the wireless
public really needs, an active and experienced
editorial staff, and a steady stream of first-
class articles, attractively produced, all have
their effect.
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HIS meonth I am able to
give you constructional par-
ticulars of another very

interesting dual amplification re-
ceiver, the circuit of which is due
to Mr. Scott-Taggart and is known
as the ST#s. In addition, I
think readers of MODERN WIRELESS
will be interssted in a new design,
or rather designing method, in
which the set forms its own
wiring diagram. For some time 1
have wished to make sets which,
while being efficient electrically,
should be very simple, constructed

DoONooCoononoononnoonOnooonDoooononooonooiooooonoooaOoonoooooononnonong

THE ST. 75.

AN INTERESTING DUAL AMPLIFICATION RECEIVER

By PERCY W. HARRIS (Staff Editor.)

In this article Mr. Harris gives constructional details of a receiver in which several novel featwres are
incorporated. As reaclion takes place on the anode coil and not directly on the aerial, this instrument
can be safely used with reaction amplification on broadcast wavelengtlis.

with well spaced wiring arranged so
that any curious person could follow
out all the connections without
needingto take off a panel or toturn
the whole instrument wpside down,
For clubs and schools the new
method is ideal, as not only is every-
thing fully visible, but very few
holes are needed in the base board,
and as a consequence the circuit
can be frequently changed without
much expense for the replacement
of parts.

The ST 75 circuit consists of two
valves, the second valve acting as

MODERN WIRELESS
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the rectifier. In thisit differs from
the ST 100 and many other dual
amplification circuits, which use a
crystal for rectification. While not
so sensitive as the ST 100, it is still
sufficiently sensitive to work a loud-
speaker quite comfortably up to 20
or 30 miles from the broadcasting
station, and the purity of speech
and music is very good. Many
readers will appreciate the absence
of the crystal, which in unskilled
hands occasionally gives trouble
in adjustment. The ST 75 can be
switched on and off at will and the

A front view of the receiver, showing the *“ above-board”’ wiring method and disposition of the components.
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Looking down on the instrument.

same results are assured at all
times, provided the tuning adjust-
ments are left in position and the
aerial and earth connections are
the same,

List of Component Parts required
You will need, to make the set:—
A base board (this can con-
veniently be a pastry board, ob-
tainable at any domestic stores)
measuring 12 in. by 18in.

1 strip of ebonite, 8%in, by
24 in.

I strip of ebonite, 6in. by
2% in.

8 wvalve sockets with nuts and
washers.

1 two-megohm grid-leak with
clips.

1 fixed condenser .0003 micro-
farad.

1 fixed condenser
farad.

1 large fixed condenser of any
size from .01 microfarad upwards,

2 filament resistances of suitable
type.

2 variable condensers each of
.0005 microfarad (one of these

L00I micro-

can be .0003 microfarad without
any disadvantage).

8 terminals with nuts.

1 intervalve transformer.

1 socket for plug-in coils suitalle
for panel mounting.

1 two-coil holder with adjusting
handle.

1 high-resistance leak of a value
of 80,000 or 100,000 ohms (the
100,000 ohm resistance sold for
the ST roo will suit quite well).

A quantity of stiff tinned copper
wire for connections.

Suitable plug-in coils for the
wavelengths required. (For,broad-
casting a 23, 35, 50 and 75 Igranic,
a set of Burndept concert coils
plus a %5 coil, or any other coils
of similar values will suit quite
well,)

How to Build the Set

T am glad to be able to introduce
the pastry board to the home con-
structor, Its use may raise a
smile, yet it is particularly adapt-
able to the present purpose, as it
is made of a good hard wood and
the ends are finished off quite
neatly.
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By an examination of the three photographs all wiving can be traced:

The boards are obtainable for a
price varying from 1s. 6d. to
2s. 6d., depending on the district
in which you live, and being made
of - beech, well planed, can be
finished off very effectively with
stain and varnish, - The size of the
pastry board is amply sufficient
for this set,and 1 have so chosen
it for two reasons. First, it is of
a standard size and therefore
obtainable easily ; secondly, it en-
ables many other sets to be built
on to the same board after the
present set has served its purpose.

The first step should be to cut
the ebonite strips to the sizes
given. As usual, it is necessary
to remove the surface skin of the
ebonite with emery paper or cloth,
or the set may be very noisy in use,
due to imperfect insulation. Then
along the middle of the terminal
panel mark with a scriber or other
sharp point a line one inch from
the top, marking off on this line a
point #in. from one end and seven
subsequent points an inch apart.
You will find that the last of these
points is #in. from the opposite
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end. Now with a centre punch,
French nail, or other similar device,
and a hammer, make a slight de-
pression on each of these markings
to receive the point of the drill.
If you do this you will make sure
that the drill point will not wander
when you start to bore the hole.
The holes can now be bored and
the terminals fitted in place.
Three additional holes are required
to hold this strip against the edge
of the base board. These holes
should be drilled at a distance of
# in. from the bottom (or, if the base
board is more than #in. thick, the
holes can be bored so as to come
in the middle of this base board
when the panel is screwed in place
with its bottom edge flat with the
underside of the base board.) The
three holes should be made one at
each end of the panel (in. from
the end is suffic ient) and one in the
centre. If you have a counter.
sink bit handy to fit into your drill
or brace you can counter-sink
these holes to take ordinary brass
wood screws. If you do not
possess a  counter-sink  bit,
make a plain hole and use round-
headed wood screws to hold the
panel in place. The next step
should be to prepare and drill the
ebonite panel which takes the valve

sockets and the grid-leak. The
two sets of valve sockets should be
placed as shéwn in the photograph,
and in drilling these holes you will
find the MopErN WIRELESS tem-
plate useful. The two clips are
fitted to the middle of the panel
to take the grid-leak, which has a
value 6f two megohms. = The spac-
ing of these clips will depend of

course on the clips themselves,

and on the size of the grid-leak.
Some grid-leaks are made to mount
direct on to a panel without clips.
In addition to the holes for the grid

and valve sockets four corner holes

will be required to hold the panel
to the base board and you should
also ‘drill two addifional holes on
the - extreme right to take two

4 B.A. metal screws which are used

in the manner to be described later.

The valve pins screws which
hold the grid-leak clips and the two
metal screws on the right of the
panel will all of course project be-
neath the ebonite.  Before pro-
ceeding any further put all screws
in place and then mark on the base-
board beneath the points where
the tails of the screws come. In
the case of the valve pins this is
easily done by pressing the panel
against the base board, when small
depressions will be made at the
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points immediately below the pins.
A little measurement will show
where the other screws come. As
soon as the necessary marks have
been made take a brace with a
fairly large bit (the largest you can
find suitable for the purpose) and
drili right through the base board
in such a way that there will be
plenty of clearance round every
‘projecting screw. A $in. augur
“bit is excellent. This will prevent
“any of the metal work coming into
‘contact with the wooden base
board, which of course is not such
a good insulator as the ebonite
itself.

" As all the wiring is to be “above
board,” it is necessary that the
wire shall be attached to the various
points above this ebonite panel.
To achieve this you have a choice
of two methods ; you can, if vou
wish, as I have done, use small
‘soldering lugs underneath each of
the valve sockets, grid-leads, clips
and metal screws on the panel,
‘or you may use a method which
occurs to me as simpler for the
uninitiated, by which the wvalve
sockets have a washer and one of
the locking nuts above the panel,
and an additional washer with
another locking nut below. The
wires can then be screwed between

The vear of the instvument showing aevial coil on vight, two coil-holders on left and tevminal board,
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the washer and the under portion
of the valve socket without the
necessity of intricate soldering
work. A similar procedure can be
adopted in theé case of the grid-
leak clips and the screws on the
right.

There are two components in
this set to which I would like
to make particular reference. First
of all, we have a new socket
for the plug-in coil. In my last
article 1 referred to the fact that,
as far as 1 knew, no manufacturer
was marketing a good socket which
could be used for panel mounting.
On publication of the article T
received a courteous letter from
Messrs. Watson, Jones and Co,
who enclosed for my inspection
a socket which they have designed
and are marketing for panel
mounting. 1 have therefore used
it on this set and find it quite good
for the purpose. It consists of an
ebonite block carrying the pin and
socket for the plug-in coil, con-
nection with which is made by
terminals with milled heads pro-
jecting from the sides of the ebonite.
From the underside of the socket
projects’ a threaded screw, which
can be passed through a hole in
the panel and secured on the other
side by a suitable nut; this holds
the socket firmly in place on the
panel. If desired, it can be
mounted, as in this case, on wood,
without any loss of mQulatlon as no
electrical contact is made with the
wood.  This fitment is quite useful
and should have a ready sale.

The other components to which I
particularly wish to refer this
month are the filament resistances.
The * board ” method of making
up sets is proving very popular
and is likely to increase in popular-
ity as timeé goes onm, particularly
among experimenters who evolve
new cifcuits. Now “several, or
rather many, British manufac-
turers iarket excellent filament
resistances for pane/ mounting, and
several of them are all that could
be desired.” I find, however, that
with very few, and rather expen-
sive, exceptions no manufacturer
markets a good ﬁlament resistance
which can be screwed down to a
base board and connected up
easily to the valve without any
loss of insulation. Why such re-
sistances are not made in England
is rather a mystery, as practically
every American manufacturer
makes them a standard part of his
equipment, The two filament

resistances used on this set aré of
American manufacture, and al-
though 1 dislike using foreign
parts for the construction of these
sets, I have been unable to find any
British equivalent. These resist-
ances are so made that theycan be
mounted either on the base board
as shown, or on the back of an
ebonite panel to be controlled from
the front. It will thus be seen
that, in addition to having all of
the advantages of the standard
British type, they can also be used
for board mounted sets such as
this. If any Britishmanufacturer
is marketing such devices, I shall
be glad if he would inform me,
so that in future I may use them
on any sets I may design.

The fixed condenser across the
high-tension battery is of .or
microfarad and is of the Dubilier
metal case type No. 577. A
Mansbridge condenser of, say, .3
microfarad can be used across
these terminals just as well. The
fixed condenser across the secondary
of the intervalve transformer is
-001 microfarad, and the grid-
condenser which lies immediately
-behind the grid-leak is .ooc03
microfarad. It should be par-
ticularly noticed that the OP
terminal is connected to the two-
coil holder flexible leads, and the
OS terminal is connected direct to

- the aerial tuning condenser and

aerial coil as shown. If the OP
and OS terminals are not con-
nected in this way thé set”may
howl and give indifferent results
in signal strength.

The intervalve transformer
actually used in this set is. the new
Ferranti pattern, which I find quite
good. The fixed condensers, grid-
leak and variable condensers are all
of standard pattern. The two-
coil holder, which screws to the base
board ‘and carries an extension
handle, was obtained from Messrs.
Leslie Mc’\é[rchael Ltd. 1 mention
this fact as not all two-coil holders
are suitable for use in the position
shown. Many of them, whilst
excellent for mounting on the side
of an instrument, cannot be
mounted on a base board, as is
done in this case. In order that a
two-coil may be fixed to a base
board in this manner it is necessary
that there should be no projecting
knobs to keep the back of the
holder away from the board, and
there should be some means of
adjusting the stiffness of the move-
ment so that the weight of the
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coils will not cause the movable
coil te fall down by its own weight,
The particular two-coil used meets
these requirements, and the pro-
jecting handle enables adjustment
to be made with ease and delicacy.

The general disposition of the
parts will be clearly seen from the
photograph reproduced with this
article. The general arrangements
should be carefully followed, or the
results may not be satisfactory.
If the reader is unable to obtan
suitable filament resistances for
mounting in the manner shown,
it is quite a simple matter to utilise
the ordinary type of panel mounting
resistance by mounting two of these
on a strip of thin wood, which can
be held away from the main base
board by two thicker strips at each
end. Of course, the efficiency will
be just as high, but such an
arrangement rather spoils the idea
of making all the wiring perfectly
visible from start to finish. The
only holes that need to be cut
in the base board are those be-
neath the valve socket, grid-leak
clips, etc., and one hole for the
projecting pin of the socket for
the, coil holder. The fixed con-
densers can be secured to the base
board either with glue or, if they
are not fitted into wooden boxes,
by any.. other suitable means.
It is, of course,a simple matter to
sérew the boxes to the base board
by passihg a wood screw through
the wood from the back, but the
glue method is qulte good enough,
as i1t"is only necessary to sectire
the boxes in placeé and no strain is
placed upon them. Seccotine, Croid
or one of the other cold glues will
suit quite well,

The, method of wiring up will
be guite apparent from the photo-
graphs, and it is not necessary in
the circomstances to reproduce 2
wiring diagram, All wires should
be well space:d ‘and the appearance
of the set will be enhanced ' if
nght -angled turns are made in the
wire. For the set in question
I have msed square section wire,
which is very neat; bat as this wire
is wmot wery readlly ‘obtain-

able, round section wire, provided

it is thick enough, is ]ust as good,
and is perhaps a little easier to
use. Where possible a good sound
soldered connection should be made,
‘Where one wire has {o join another,
one of the wires should be bent so
as to run parallel with the other
wire for about }in, When this is
done, and the two wires are held
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together, it is a simple matter to
run a little solder between them
and make a secure joint. As usual,
the ends of all screws which have
to be soldered should be rubbed
bright with a smooth file and tinned
before soldering the wires in place.
It will perhaps be found a little
difficult to use the small soldering
lugs underneath the valve sockets,
as the space is rather limited; but
if the lugs are well tinned first of
all and made to carry a small
drop of solder, the connecting
wires can be joined by pressure
with a good hot soldering iron
without softening the ebonite be-
neath, For those readers who wish
to make a particularly good job of
the set it is
recommended that
temporary wiring
be fitted so as to
gauge the size of
the connecting
wire, and then new
connecting wires
fitted symmetri-
cally afterwards.

Owing to the
fact that the leads
of the moving
socket of the two-
coil holder are
constantly mov-
ing, it is not
possible to use
stiff wire forthese |7/
connections. For
this reason flexible
leads (twoseparate
lengths of single
electric  lighting

may possibly nnd that in some
cases the leak can be omitted
without disadvantage.

I do not intend to deal here
with the interesting theoretical
aspect of the ST 75, as Mr. Scott-
Taggart himself has recently dealt
with it in Wireless Weekly, but it
should. be pointed out that one of
its interesting peculiarities is the
fact that the loud-speaker is placed
immediately after the plate of the
first valve and not in the usual
part of the circuit. For this
reason it is not practicable to use
high-resistance  telephones con-
nected to the terminals which are
used for the loud-speaker, but it is
quite simple to use a telephone
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Starting from theleft (condensers in
front) and looking down on the set,
the terminals are as follows :—(1)
Aerial, earth, low tension negative,
low-tension positive, loud-speaker.
(2) high-tension negative, high-
tension positive. The high- tension
negative is connected to the low-
tension positive in this set, as in
all other MopERN WIRELESS sets.
Those readers who do not wish
to use this *“ above-board * method
of wiring will find it quite a simple
matter to modify the set so as to
use the method of wiring illus-
trated in my article on the ST 100
in last month’s MODERN WIRELESS.
‘When doing this the terminal
board at the ba.k can be arranged

%

— SO as to screw
flat on the base
) board (there ‘is

plenty of room),
and, of course, it
will be necessary
to drill holes be-
neath each of the
terminal . screws.
The holes which
are drilled for
the screws of the
valve sockets will

also serve for
under- board wir-
ing, and other

modifications are
obvious. With
under-board wir-
ing the set will,
of course, look a
little neater, and
where the reader
isdesirous of using

flex) have been

B the set’ for his

taken from the
terminal screws of
the moving socket
to two stiff wires
which are made toterminateatthe
screws on the right side of the valve
panel. The flexible leads can easily
be soldered to the points as shown,
thus keeping the wiring quite neat
and efficient. When first made up
no resistance was used for stabilis-
ing and quite good results were
obtained, but the set was found
to be far more stabled if a resist-
ance was connected between the
grid and the filament in the manner
shown in the article on the ST 100
set. The 80,000 ohm resistance
which I have used in this set is not
shown in the photograph, but can
be connected between the left-hand
terminal of the aerial tuning con-
denser and the cross wire which
joins the two inner valve sockets
on the valve socket panel. Readers

in * Wireless Weekly.”

The ST 75 cirvcuit as published by Mr, J. Scott-Taggari, F.Inst.P.,
In the present set the condensey C3 is made
fixzed, and a 100,000 ohm. vesistance is added.:

transformer -and low-resistance
telephones in this manner. If it
is desired to obtain greater strength,
it is only necessary to attach any
ordinary note magnifier to the loud-
speaker terminals. The Iloud-
speaker can then be run off
the output terminals of the note
magnifier. It is important that
no shunting condenser be placed
across these terminals, either when
using the loud-speaker direct from
the set or when using an additional
note magnifier. In dual ampli-
fication sets one cannot follow
the usual rules, and it is important
to follow exactly the instructions
given.

When connecting up batteries,
etc., the following arrangement of
the terminals should be noted.
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own interests only
and does not de-
sire to show it
frequently to
other people, it is perhaps the
better method. However, I have
taken the opportunity of describing
above-board wiring in detail. so
that any reader of this magazine
who cares to apply the method
to any other set he may build will
find all the necessary details avail-
able.
Operation of the Set

One advantage of the ST 45 is
that although reaction is used to
the fullest advantage, it is on to
the tuned anode coil and not
directly on to the aerial. The set
seems to work quite well with any
of the well-known makes of valves,
and I have found it advantageous
to use about 100 volts on the plates
of the valves, although the set will
work quite well with 65 or 75 volts,
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statement as to the position, policy,

and possible future of the B.B.C.
First, it is interesting to review the situation
as it stands to-day.

The crux of the matter appears to be that
the views of two main sections of the wireless
community are not coincident; the experi-
menter on the one hand wishes to experiment,
the ordinary buyer of a B.B.C. set wishes to
enjoy the wireless concert as a concert, not
as a scientific feat.

But again there are two typesof experimenter,
the genuine and old-established, and the
pseudo experimenter who uses his self-given
title as a means to an end.

THE editor has asked me to make a short
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THE BRITISH BROADCASTING CO S
POSITION

By P. P. ECKERSLEY, B.Sc.
Chief Engineer of the British Broadcasting Company
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Let us first consider the position of the
genuine experimenter, or ‘““amateur,” as he is
sometimes called.

At first it might appear that he has been
badly treated. He, and he alone, brought
about broadcasting. ~ With petitions and
propaganda he bombarded the authorities
until the Writtle transmissions were started
(o minutes telephony a week was the original
grant). The Writtle transmissions heralded

the B.B.C., and suddenly the amateur finds
that the genii he has summoned up have
become unruly, and may, he thinks, turn
unkind at any moment.

On behalf of the B.B.C. let me say once and
for all that this company is kindly disposed

THE STUDIO OF THE ASTORIA BROADCASTING STATION, NEW YORK,

The mzcrophone is suspended from a stand in the middle of the picture.

On the left is the cabinet containing

the speech amplifier.
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towards the amateur, and more, the amateur
now has facilities for experimentirg greatly
in excess of those he had formerly.

I would put forward to your readers the
suggestion that if they will concentrate on the
question of the reproduction of really good
quality of speech in their receivers rather than
concentrating on ultra-sensitivity they will
be going a long way towards appreciating
broadcastirg in its proper aspect.

Turning now to the pseudo experimenter, to
the man, in fact, who sees no way of listening-
in except by making his own set, we arrive at
a very difficult situation. He probably tries
to get a licence, fails, and does without.

I sympathise with him; he would like to
“listen-in.”” A simple way presents itself to
him, and he avails himself of the opportunity.

I would put it to all your readers who ““ don’t
see why they shouldn’t,” and who “‘couldn’t
afford a B.B.C. set,” that they may see the

fallacy of their arguments if they apply a

simile. - .

Jones likes motorirg very much. Is this
to say that because he has a most excellent
opportunity of taking out someone else’s car
for a run he should do so?
away and ‘“no one would know,” and ‘‘ he
can’t afford a car of his own,”’
see why he shouldn’t.’

Surely the fallacy is obvious, and for the
time being ‘‘ listening-in ”’
upon as a hobby which, like motoring, or
photography, or the cult of the super-gramo-
phone, must be paid for.

Lastly, it is unfortunate that the dishonest.

are also ignorant, and have the powef to upset

our concerts by the illicit use of reaction. I

appeal to their sense of fairness, and would
ask them to realise that not only are they
stealing property not theirs, they are also for
their own selfish ends destroying other people’s
pleasure.

The Post Office is, however, tryirg to arrange
matters to make it possible for all fo listen-in
while giving us fair revenue.

The Revenue of the Company

There has been a good deal of mlsapprehen-
sion regarding the financial posmon of the

British Broadcasting Company. It is assumed

because certain large firms are associated with
the company that it has endless wealth bchind
it, and that it can well afford to allow all and
sundry to do what they like in the wireless
world. .

The owner is

and ‘‘ he doesn’t

must be looked
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The British Broadcasting Company is not
yet.in a satisfactory. position financially ; it
has a capital of £100,000 divided irto £1 shares,
and membership of the company is open to
every bona-fide British manufacturer of wire-
less apparatus. Already hundreds of firms
have applied for membership. It is estimated
that the cost of equipment, installation and
operation of each station will be £20,000 per
annum. Six stations are in operation, two
more are contemplated. )

We have, as you know, two sources of
revenue. We get half of the fee from each
licence issued by the Post Office; secondly,
we receive approximately 10 per cent. of the
wholesale selling prices of the sets which bear
the B.B.C. stamp.

We have been in existence long enough to
know that our antieipations regarding revenue
are a long way from being realised.. Thereare
a great many sets in existence for which the
owners have not even a licence, and conse-’
quently those people are listening-in to our
programmes without payment of any kind.
Further, we know from the manufacturers of
wireless apparatus in the country that a vast
number of sets have been sold which are not

_of the approved type, and consequently which
*do not pay any revenue to the British Broad-

casting Company except 5s. a year, half of
the licence fee (if there is a licence). It.is a
matter of conjecture, of course, as- to the
exact number of illegal sets there aré in exis-
tence, but in one district we have been informed
on reliable authority that there are five illegal
sets for every set bearing the B.B.C, stamp.
I should not go so far as to maintain that this
percentage is general throughout Great Britain,
but I am on safe ground in making the state-
ment that the number of non-B:B.C. sets in
existence, for the construction of which no
experimental licence was obtalned is far in
excess of the number of genuine listenérs-in.
I do not, of course, wish to raise a cry of
panic. The British Broadcasting. Company
is bound to continue dﬁchargmg its function,
but the financial position is such- that:it will -
not be possible for us to give concerts’ of the
standard which we desire for the success of
broadcasting, wunless matters considerably
improve. e

Programmes

As regards - actual programmes, we can
maintain, I think truly, that we have given
you excellence and variety. If our financial
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position improves, and we can obtain a revenue
n proportion to the numbers of those who are
enjoying our shows, then, and then only, will

we be able to improve the quality of our

programmes ; we are naturally not inclined
to be satisfied ; we want to get better and
better.

Technical Problems

One of our chief aims and objects is to make
reproduction perfect. We are slowly improvirg
our quality, but I would point out to many that
nothing destroys our prestige more than the
actions of certain people who give demonstra-

tions with crude apparatus crudely handled.

Anyone with the slightest sense can receive
something from a broadcasting station; it

requires considerable skill to get the quality .

really good. Thus, although again we may
radiate perfect quality transmissions, these
may be ruined by ignorance on the part of the
pseudo experimenter, who knows nothing of
the subject really.

We are tackling the problems of interference
in a very serious spirit, and though it may be
some time before we cure it entirely, we still
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shall try our utmost to mitigate the nuisance
that is spoiling so many of our transmissions.

Possible Future

If we have full public support there is no
end to the possibilities of broadcasting.

We have not started on half the schemes we
have in mind, it being difficult enough to
keep things running at the moment.

By broadcasting grand opera {rom the
actual theatre in which the performances were
taking place we have shown that in Great
Britain we are at least as far advanced on the
technical side of broadcasting as they are in
America. The possibilities of broadcasting
are limitless. We hope to have permanent
cables laid down to all sorts of places. There .
is a public demand for the broadcasting of
certain public functions. There are many
great events pending of world-wide interest
and we should like to broadcast them, but it
must always be understood that we cannot
ourselves make the final decision in these
matters. Forexample,we madestrenuousefforts
to broadcast the King’s Speech, but for some
reason unknown to us permission was refused.

BROADCASTING SHAKESPEARE.

An excellent performance of ** The Meychant of Venice '’ was vecenily broadcast from 2L0O. The cast for ike
occasion is shown above. Standing (left to vight) : Captain Cecil A. Lewis (Prologue), My. R. F. Palmey

{Solanio).

Seated (left to right) : Miss Phyllis Thomas (Jessica), Mr. Gerald Lawvence (Shylock), Mr. Leslie

Winter (Nevissa), Miss Cathleen Nesbitt (Portia),
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SET which cannot be made to
howl or produce other undesir-
able noises is either well

designed or badly designed; anyone
can get rid of 99 per cent. of the
howls, -clicks and buzzes which are
sometimes experienced on a valve
set by rendering it insensitive. It is
nearly always possible to obtain a
background of silence by reducing
the sensitiveness of the apparatus,
by reducing, for example, the high-
tension voltage or filament current.
This is, however, a very weak effort
towards solving the problem of noisy
receiving circuits.  To decrease the
filament current or high-tension voltage
may be a wise step in some cases,
but more often it has the effect of
decreasing the noise by decreasing
both noise and signal equally, and
thus—since the signal is usually much
the stronger—eliminating the noise.

Classification of Noises

Noises in valve receiving circuits
fall into remarkably diverse -cate-
gories. We have growls, ticks, hisses,
steady grumblings, crackling noises
at irregular intervals, fizzling effects,
crashes, the beautifully regular whist-
lings, hoots and yelps ; the yelps are
the worst, ‘

Nevertheless, however noisy a set
may be, however persistent the un-
desirable musical efforts, it must be
remembered -that valves only howl
when something unpleasant is hap-
pening, and it is lucky for us that
when they howl they do so at a
frequency which may be heard. If
the * noises ** made by valves occurred
above the audible limit, they would
be mueh harder to diagnose. You
must not imagine, however, that all
noiss, if they may be so called, are
audille, or that, if they are inaudible,
they are innocuous. A silent *“ noise ™
is the worst to deal with ; it distorts
speech, makes spark signals hoarse
and irregular,. and other unpleasant
effects result.

We will, however, confine our-
selves in this article to a consideration
of audible noises and their prevention.

1 propose to place the causes of
noises into four sections :—

1. Those due to faults in the actual
receiving apparatus.

2. Noises caused by microphonic
effcets.

3. Those due to low-frequency oscil-
lation.

4. Buzzing noises due to inter-
mittent high-frequency oscillation.

The noises in the first category
are probably the most common ;
you will know what I mean when I
say that it is the kind of noise which
at demonstrations is attributed to
atmospherics. These noises are of a
crackling variety and are usually
no fault of the circuit, but of the
batteries. High-tension batteries are
prone to troubles which cause inter-
mittent clicks and crackles in the
telephone receivers or loud-speaker.
The high-tension battery consisis of
dozens of little cells, each of which
has to be in good health if the high-
tension battery is to be silent. It is
only necessary for one of these little
cells to become run-down, polarised
or affected in any other way for Lhe
whole battery to suffer.  There will
be slight fluctuations in the E.M.FK,
of the cell, and, therefore, in the
E.ALF. of the whole battery, and
these slight fluctuations will be ampii-
fied by the, valves, particularly if

there are stages of low-frequency
amplification.  The slightest fluctua-

tion of the current in the anode circuit

of the first low-frequency amplifying-

valve or the detector valve will result
in loud crackles at the end. ~

There seems to be only one simple
method of testing if the fault is in
the high-tension battery, and: that is
to try another battery. 'This most
effective substitution method of dis-
covering a fault practically means a
duplication of the apparatus in one’s
possession, and there is no really
effective alternative speedy method.
One can test oui each section of
ihe high-tension battery with a
voltmeter, and if there is a faulty
section short-circuit it, but this
is not infallible. 1 would suggest
that the best thing to do is to try
just one section of the high-tension
battery, and note if crackling is
obtained with each section. If the
set is quite silent up to, say, 45 volts,
and then becomes noisy on 60 volts,
it seems a fairly clear indication that
the high-tension battery is faulty
between 45 and 60 volts, and it may
be necessary to short-circuit this
portion, Before doing anything

drastic, however, a cure in the form
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UNDESIRABLE NOISES IN VALVE RECEIVERS E
AND THEIR PREVENTION ;
i

By JOHN SCOTT-TAGGART, F.Inst.P.

This month’s article on valves should prove helpful to those who
expericnce unpleasant howls and other noises in their receivers,
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of a large capacity condenser may
be tried. This condenser may be a
1pF. Mansbridge fixed condenser.
This type of condenser is economical
to buy and is frequently sold in
0.5u F sizes, fwo of them being
therefore connected in parallel. This
large condenser is connected across
the terminals  of the high-tension
battery,  The condenser can never
do any harm, and it will often do
a great deal of good. Not only will
it tend to stop the noises due to a
slightly faulty high-tension battery,
but it will also help to lessen some
of the other noiscs, which we will
consider later on,  The effect of the
large condenser is to steady the
voltage of the high-tension battery.
The condenser is, in fact, a reservoir
condenser,” and may be compared to
a water reservoir from which a {own
supply is taken; any fluctuations
in the rainfall will not affect the
steady flow of water from the reservoir
to the town. In the same way, the
condenser, as it were, absorbs all the
little fluctnations of the E.M.F, in
the high-tension battery.

Tae high-tension battery, however,
may be quite innocent, although 1
must admit that high-tension batteries
as a class arc always to be looked
upon with suspicion. '

The next place to look for trouble
is the accumulator ; - this should be
fully charged and of good make;
accumulators are usually the most

. innocent elements in a wireless re-

ceiver,” They are Yeavy and solid,
and suspicion rarcly attaches to
them, I have, however, known
cases’ where irregular discharging of
an accumulator has given rise to
noises, and this has frequently been
due to a collection of gas on the
plates. A larger accumulator is less
likely to give trouble than & smalfer
one, but it is just as well to be on the
look out for trouble in this direction,
In both the cases of an accumulator
and of the high-tension battery
noisiness often becomes worse after
the set has been in operation for some
time. ’

If the set is silent to commence with
and gets noisier as time goes on, this
is almost a certain sign that cither the
high-tension battery or accumulator
is at fault. In the latier case, very
little can be done to remedy the fault.
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If an accumulator discharges irre-
gularly, buy a new one. Temporary
relief.- may sometimes be obtained
by shaking the accumulator,

After the high-tension battery,
the next component with a bad

reputation is a variable grid Icak.
Ordinary grid leaks of uncertain
make are bad enough, but variable
grid leaks arc ten times worse, . I
have met with good-quality variable
grid leaks, but most of them are
too variable.  To test whether it is
the grid leak which is causing the
trouble, replace it by one of known
reliability, or, if it is possible to do so
witaout damagre short-circuit the
grid leak altogether. If the crackling
noise stops, the trouble obvieusly
does not lie- in the high-tension
battery or filament accumulator ;
it is practically certain that the grid
leak is at fault. Grid leaks using
pencil lines on ebonite are the worse
offenders, I would never advise
anyone to buy a nameless grid leak.
Bad contacts are
responsible for
many of the crack-
ling noises heard
in valve receivers,
Sce. that all the
valves fit tightly
in their sockets;
scparate the prongs
a little with a pen-
knife so that they

sponge,

A general cause of nofses is faulty
insulation of the apparatus ; a certain
amount of the ebonite on the market
is of poor insulation and allows
lcakage across its surface. 'This may
be particularly troublesome in a
valve holder,

Microphonic Noises,

Microphonic noises are frequently
obtained in wireless receivers, These
noises are generally due to vibration
causing the grid of the wvalve to
rattle slightly, the result being a
variation of the anode current. The
same effect may be obtained by tapping
a valve. This microphonic effect
can be readily eliminated. The set
may be mounted on rubber feet or,
better still, on a piece of rubber
When a crystal is being
conjunction with valves,

used in

microphonic noises are often caused
through vibration varying the pressure
This js particularly
pressure

on the crystal,

likely to occur if the
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inside the valve itself; this coupling
is due to the small condenser formed
by the grid and anode of the wvalve,
and also to the leads going to these
clectrodes.  Moreover, it is difficult,
in most cases, to avoid a certain
amount of magnetic coupling between
the inductances in the grid and anode
circuits,

In all circuits using valves which
act as high-frequency amplifiers, self-
oscillation is likely to be set up. Once
the valve is oscillating, squeals and
howls are inevitable. The reason
for this is that, although, while the
valve is oscillating at high-frequency
and no signals are coming in, no noise
is heard, yet when neighbouring sets
are also oscillating, or when one is
listening-in to broadcastmg, the two
sets of currents interfere with each
other, producing beats which are
rectified by the receiver and produce
the howling noises heard.

Whenever two sets of alternating
currents are made to combine, a
third resultant cur-
rent is produced.
It the two sets
of currents have

make a tight fit in
the sockets = Coil.
holders and plug-in

exactly the same
frequency, the ro-
sultant current, due

to the mixing of
the two scparate
currents, will be

an alternating one,
still of the same

frequency, but
having a strength

coils are apt to pro- of or magnitude
" duce loud clicks depending  upon
more often than special  eircum-
crackling  noises ; stances. If, how-
,here,  again, the Fig. 1.—~—The dotted lines show the connections which frequently minimise or ever, the two alter-
pins  should  be eliminate undesirable noises in valve receivers. nating currents
scraped and care have a different

should be taken that they make gocd
firm. contact with their respective
sockets. -

Variable condensers are apt “to
cause crackling noises duc to plates
touching or due to the scraping of the
moving part on a metallic dial,

Here, again, the noises are produced
chiefly when the variable condenser
is moved, and this is sufficient in-
dication of where the trouble lies.
The - condenser usually gives very

" little trouble, if of reputable make,

but the ypossibility of the fault in
the condenser should not be over-
looked. In most condensers the
connection to the moving vanes is
unreliable.

Inter-valve _transformers are re-
sponsible for a good many of the
noises in the valve receiver; faulty
insulation of the windings will account
not only for crackling noises, but also
fizzling noises. The transformers,
liowzver. should not be forthwith
«ch: nged 1nless one is certain of the
trovble  there are other poss:ble
sources ¢f the noises.

. posmblo

between the two crystal electrodes
is light. As heavy a pressure as
without  sacrificing signal
strength should be used.

Noises Due to Heterodyning,

Probably the most common trouble
which the beginner experiences is
the howling due to his set oscillating.
A valve will oscillate or generate
alternating currents of high-frequency
whenever there is sufficient trans-
ference of high-frequency energy from
the anode circuit to the grid circuit.
This transference of energy, as ex-
plained in a previous article on
reaction, may be accomplished either
intentionally or unintentionally. When
it is done intentionally it -is usual to
have a reaction coil coupled to another
inductance, usually in the grid circuit
of the same or a preceding valve,
This reaction, if made too tight,
will cause the valve to oscillate of its
own accord. Even though no direct
coupling is effected, yet, nevertheless,
self-oscillation may be set wup, due
to the inherent capaciiy coupling
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frequency, the resultant current will
be an alternating one, but its
magnitude will increase or decrease
at regular intervals. - There will
be humps, or beats, occurring at
a frequency which- will equal the
difference in frequency between the
two interacting currents. Thus, if
one set of current has a frequency
of 1,000,000 and the other has a
frequency of 1,001,000 the beats or
increases in the resultant current will
oceur at the rate of 1,000 per second.
These beats, when detected by a
wireless receiver, will give a musical
note in the telephone receivers.

The principle of the reception of
continuous waves is the utilisation
of local continuous oscillations gener-
ated by a valve to combine with
incoming oscillations.

When receiving telephony signals,
however, this interference effect is
not wanted and causes musical sounds
which will vary in pitch according
to the adjustment of the receiver.
These musical notes, which are given
very different names in actual prace
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t,’ce, are simply caused by the locally
Benerated oscillations interfering with
the carrier wave of the broadcasting
station.  The signals, of course, sent
out from a broadeasting station are
waves, the magnitude
of which is caused to vary up and
down by the speech or music being
transmitted.  The carrier wave sets
up continuous oscillations in the
receiver which, if already oscillating
at a frequency close to that of the
carrier wave, will cause the musical
notes which will interfere with the
reception of the music or speech.
These musical notes are really the
undesired howls sometimes heard
on a receiver, and a variation of any
of the tuning adjustments of the
receiver will vary the frequency of the
local oscillations generated by the
receiver, and so vary the pitch of
the howling noise.

If then, when varying, say, “your
variable condenser, a whooping sound
is heard, or a chirp,
when listening to
broadeasting, it is a
clear indication that
one of your valves
is_ oscillating. It
reaction is being
used, the reaction
should immediately

given in this

series.

in previous articles

Low-frequency Oscillations.

A form of interference which occurs
in receivers using more than one low-
frequency inter-valve transformer is
that due to low-frequency oscillations.
These are due to unintentional and
undesired reaction effects taking place
frem the anode circuit of one valve
to the grid circuit of the preceding
valve, or even to the grid circuit
of the same valve. The effect is very
rarely noticed wheén only one low-fre-
quency amplifying valve is used, except
sometimes in the case of dual amplifica-
tion or reflex circuits, When two
valves areused as low-frequency ampli-
fiers low-frequency oscillation not in-
frequently takes place, and as these
oscillations are usually of audible
frequency they cause serious inter-
ference. This interference, however,
does not extend to neighbouring
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windings of one of the transformers,
In other words, try reversing the
leads to, say, the primary of one of
the transformers. If there was
formerly a slight reaction effect which
produced self-oscillation, reversing the
leads should result in a slight reverse
rcaction effect which should keep the
amplifier stable. There is no reason,
however, why a low-frequency ampli-
fier should oscillate when a good
quality of inter-valve transformer
is employed.

Fixed condenser of .0002 uF capacity
may be connected across the primaries
or secondaries. One condenser
alone will stop self-oscillation.  The
connection of 100,000 ohms resistances
across the secondary windings will
also frequently provide a remedy.

In bad cases, relief may sometimes
be obtained by connecting all the
iron cores together by means of a wire
which is connected to the positive
terminal of the high-tension battery

be loosened by
separating the two
coils, until a varia-
tion of the conden-
ser fails to produce
the previous noise.
It may be that
even when no broad-

:

The use of a large
condenser across the
high-tension battery
is always to be re.
commended, and this
condenser should
have a capacity of
not less than 1 uF.
A high-tension-
battery always
possesies a ceria’n
amount of internal
resistance, and this is
particularly the case
wh-n the battery bhas
been in use for some

or to earth.

1t

casting station s
working, a variation
of the receiving
condenser will cause

a chirp to be heard. o=
This is probably due  Fig. 2.
to some other re-

‘ceiving station in the neighbourhood
radiating feeble continuous waves with
a set which, through carelessness or
ignorance, is being allowed to oscillate.

If your set is at a fixed adjustment,
and you hear, while listening to
broadcasting, a distinet chirp which
varies in pitch, the trouble is caused
in all likelihood by the waves emitted
from a neighbouring -oscillating re-
ceiver heteroCyaing, or combining,
with a carrier wave of the broad-
casting station and producing the
undesired beats, . Nothing can be
done to prevent this, except a com-
plaint to the neighbour, who usually
cannot be definitely identified.

It is as well to remember that if
when you vary your condenser or
make some other adjustment in the
receiver, a howl is produced, the
-.chances are about ten to one that
your neighbours are hearing the same
noise and having their reception
completely spoiled.

Self - oscillation may. be prevented
in various ways, and details have been

A civeuit in which howling is easily set wp with different values

of grid condenser and leak.
stations. A variation of the tuning
will not usually affect in any way the
pitch of the note heard.
In dual amplification circuits, how-
cver, and sometimes in more ordinary

" circuits, a tightening of the reaction
‘will cause the low-frequency portion

of the circuit to oscillate, This
generally occurs when the high-
frequency wvalves begin: to oscillate,
and the low-frequency valv s follow
suit,

To prevent low-frequency oscillation
taking place there are several rules
to be observed. In the first place,
the valves, acting as low-frequency
amplifiers, should operate about mid-
way along their characteristic curves.
The transformers should be kept as
widely separated as possible, but if
boxed up in a set, the relative positions
of the transformers should be varied
in order to find the position which
causes least coupling between the
transformers, )

Low-frequency  oscillation  may
usually be prevented by reversing the
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considerabletime. By
connecting a conden-
ser of large capacity
across the high-ten-
sion battery, we pro-
vide a by-path, not
only for any high-
frequency currents, but also for
low-frequency currents. The potential
differences set up across the high-
tension battery and condenser by
low-frequency currents will be negli-
gible, whereas, if no condenser were
employed, quite considerable potential
differences would be set up across
the high-tension battery and might
give rise to undesired and obscure
reaction effects.

Intermittent Self-Oscillation

A very common source of howling
noises, buzzing and ticking is the
intermittent oscillation of ‘a wvalve
at a high frequency. This intermittent
oscillation is rarely mentioned in
technical journals, and the noises
heard are very often attributed to
other less guilty causes.

These noises are generally caused
by wusing grid condensers and grid
leaks of incorrect value or by the use
of excessive reaction, They are also
often due to disconnections or the use
of too small a value of a series con-
denser in the aerial circuit.
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The noises due to this cause ere very
susceptible to a variation of filament
current. It is often possible to vary
them from one tick per second up
to a frequency of 5,000 per second.
simply by varying the filament rheo-
stat of the detector valve. :

Theé effects may be obtained readily
“hy using- a grid-leak of too  high a
value, or by using no grid-leak at all.
It may also be obtained by using
a grid ‘¢condenser of two or three
times the usual capacity. When in a
deétector valve we employ reaction,
the valve will tend to oscillate, and it
may actually do this with the result
that the grid has impressed on it
high - frequency oscillations which
render the grid alternately positive
and negative. When the grid becomes
positive. it attracts electrons emitted
from the filament, and these electrons
go to the grid and accumulate on it,
and on the side of the condenser

~mearest to the grid. - Under ordinary
conditions these electrons would leak
away almost as rapidly as they accumu-
late, but if the leak has a high value
the electrons . keep on accumulating
on the grid, each positive half-cycle
of oscillating current impressed on
the grid resulting in a further attraction
of electrons.

Owing to the rapid accumulation
of electrons on the grid the latter
becomes more and more negative
and the operating point on the
characteristic curve of the valve goes
lower and lower. When the reaetion
coupling has a medium value, the
valve oscillates: most readily when
operating at the middle point of its
characteristic curve. .If the operating
point is brought Jower and lower
down the curve, the strength of
the oscillations falls off, and a point
is ultimately reached near the lower
bend when the valve stops oscillating
altogether. 1f, however, we lessen
the negative potential on the grid
which stops the oscillations, we can
once again maké the valve oscillate.

Now when a grid condenser is used
the grid becomes more and more
negative, until its potential is suffi-
ciently negative to stop the valve
oscillating. When the valve stops
oscillating no more electrons are
attracted to the grid, because no
more positive  half-cycles influence
the grid and cause it to draw up
electrons from the filament. The
result is that the electrons have now
time to leak away through the re-
sistanee, and this they immediately
proceed to do. The leakage of electrons
from the grid results in the grid
potential becoming less negative, and
when all the electrons have leaked off
the grid, the latter would have a
potential of approximately zero volts.
While the electrons are leaking off
the grid and the grid side of the
grid condenser, the valve is, as it were,
having an opportunity to oscillate
once more, and this it immediately

phone- receivers.

. be practically inaudible.

proceeds to do when the negative
potential on the grid has become
smaller and th: representative point
is higher up the curve. No sooner

‘does . the wvalve oscillate than the
process - of accumulating electrons

on the grid once more begins, and this
accumulation goes on until the grid

is "'so negative that the valve stops

oscillating. . The electrons then leak

* off the grid, and after a short interval

of time the wvalve starts oscillating
once again.  This process is repeated
continuously, with the result that the
valve oscillates usually for a fraction
of a second, followed by a short
interval, then oscillates again for a
fraction of a second, and so on.

The valve therefore oscillates inter-

-mittently at regular intervals, -and
- every time it oscillates a drop of grid

potential is caused, and - therefore a
reduction in the anode current, this
reduction causing a click in the tele-
If the intermittent
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Fig. 3.~—Typical valve chavactevistics
showing the straight portion of the curve
on which amplifying valves should be
worked.

oscillations occur at the rate of one
per second, these relatively slow clicks
are heard in the telephone receivers,
If, however, the intermittent oscilla-
tions take place at a rapid rate,
a musical note will be heard in the
telephone receivers. This note
might be made higher and higher by
decreasing, for example, the grid
leak resistance, and a point would
finally be reached when the notes in
the telephones became so high as to
Shortly after
this point the valve would be cscillating
at a high frequency in the ordinary

way.
Variations in filament current
will cause a large wvariation in

the supply of electrons to the grid,
and . will therefore modify the notes
heard. 'The reduction in the filament
current will usually result in a Jowering
of the note. .

This intermittent self-oscillation
effect is often experienced when the
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reaction coupling is made too tight
in either a reaction receiver, or a
continuous wave receiver.

Knowing the causes, the remedy is
obvious. Do not use a grid condenser
of larger valuc than about 0,9003 uF,
and do not use a grid leak of much
higher value than 2 megohms. Do
not increase the reaction too much,
and do not use too low a value of
filament current. The best advice
that can be given if this intermittent
oscillation effect is obtained is to use
a lower value of grid leak.

Conclusion

These remarks cover, more or less,
the whole field of valve noises, and
it will be seen that the noises are
really divided into two classes, the
undesirable irregular crackling noises,
and the regular musical noises. The
latter are the most easily remedied,
and there is no excuse for them to
they are due to some form
or other of self-oscillation. The
intermittent and irregular noises,
if not due to atmospherics, are caused
by imperfections in the receiving
components, and the suggested ‘tests
to find where the fault lies are re-
commended.
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The Service Company, Ltd., of 273-
274, High Holborn, send us a list of
Wireless Apparatus, which contains
particulars and prices of all the leading
makes of Broadcast Receiver. Loud
speakers, valves, telephones, and other
accessories are also listed. Any wire-
less order to the value of £5 and over
can be supplied on this Company’s
deferred payment system, the terms for
which are quite reasonable. .

From the Sterling Telephone and
Electric Co., Ltd., we have received
an attractive little brochure entitled
“ Radio in Summer Time,” containing
particulars of this Company’s various
receivers, loud speakers, etc., and a
number of fascinating little sketches
of ** Wireless Out-of-Doors.”

The Sterling Telephone and Electric
Co., Ltd., are also issuing a number
of interesting leaflets referring to their
various receivers and component parts.
Leaflet No. 850 will interest those who
have been reading of dual amplification
receivers, for it describes the Sterling
** Combined Valve and Crystal Receiv-
ing Set” for use with Broadcast
License. This instrument has a valve
which first acts as a high-frequency
amplifier passing current to a crystal
rectifier from which it is returned and
re-amplified by the valve which now
acts as a low-frequency amplifier.
The same firm are issuing a leaflet
describing their multiple connector for
telephone head gear.,

O
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A Rude Shock

: IRELESS is- full of little
i“ surprises. A friend” who is
a beginner at the game has
just run in trembling like a jelly to
tell me that he got a nasty shock
whilst listening to 2LO. Assuming
that he had backed the second I
offered my condolences and read
him aneat little homily on the folly
of starting-price betting, though
secretly burning to ask what had
won the 4.30. It transpired, how-
ever, that the shock was physical,
not mental. It had arrived via
the ’phones to his devoted head.
All of us,Iimagine, have experi-
enced this alarming effect at times
whilst using high resistance’phones
on a fairly powerful set. The first
time that it happened to me I
thought I had been stricken by a
thunderbolt, the whole thing was
so sudden, so alarming and so
completely unexpected. I have
said the first time, but my natural
love of veracity impels me to
confess that it was a’'so the last,
for I forthwith disposed of those
‘phones and invested in a trans-
former and a low resistance pair.
One can get a really unpleasant
jolt to the system from H.R.’phones
when their insulation is bad, for
the high tension battery may take
it into its head to pass through
yours,

Atmospherics

The other night when Nature
was broadcasting to the top of her
bent 1 wired a milliameter in
series with the H.T, battery to see

what effect it had. The normal
emission of the combined valves
of the set was seven milliamperes.
A really good crackle caused the
needle to duck sharply to three or
even less, and one particularly
good one sent it down to within a
hairbreadth of zero. I am told,
though I haven’t tried it, that if
you put a sensitive galvanometer
in series with the lead-in, strong
atmospherics cause an almost in-
credible kick of the needle. Even
a good voltnieter connected in the
same way will cavort in the most
astonishing manner. No wonder
that we have not so far been able
to devise any means of el'minating
the crackles that accompany our
receptions on these summer even-
ings.

A Spark Fiend

The trouble with the wretched
things is that they set our poor
aerials vibrating at their own
natural frequency by sheer shock.
They are untuned, ergo no amount
of condenser wangling will get
rid of them. Much the same thing
applies to some of the amateur
spark sets now in use. In the
locality which has the doubtful
honour of counting me as one of
its inhabitants we have a fellow
provided with a transmitting
licence and a spark set. To do
him justice he rarely chips in until
the broadcasting stations are silent.
But at 10.30 pip emma he lets him-
self go, sending very slowly and
very busily little messages to an
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accomplice some distance away.
I don’t know the fellow, and cer-
tainly I bear him no private grudge.
Hecansend . —. — —— — . —?
or things of that sort until he is
blue in the face for all that I care,
but I do wish that he would find
some means of tuning his wretched
blue-bottle to a decently narrow
limit. As it is he is-supposed to
be working on the prescribed
amateur wavelength ; yet if I tune,
as is my wont before going to bed,
to the shipping chatter I hear

. coming clean through
some distant transmission- that. I
havelaboriously tunedin. Heiswith
me if I tune down to the shortest
waves ; even on 2,000 metres the
man can still be heard sending his
inane messages. He is a pest, a
disturber of the peace, a troubler
of the ether. Such a man ought
not to be allowed to live.

The Most Enthralling Wavelength

To me 600 metres is the most
interesting of all the wavelengths.
You are always certain of hearing
something upon it no matter at
what time of day or night you
tune in. Until I tumbled to one
point it was rather a source of
worry. I used to employ GNF
as my tuning standard. On cer-
tain nights he came in so strongly
that I had to detune a little in
order to avoid waking the sleeping
household. Then I knew that all
was well with my set. But there
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were times when his signals seemed
to have lost all their wonted power,
Then in the days of one’s inexperi-
ence one would reach hastily for
screwdriver and pliers and indulge
in an orgy of vivisection amongst
the various panels. After half an

hour or so of worried search one.

would find no fault anywhere.
Why ?  Well,simply because there
was none to be found. The North
Foreland station has a little way
of working at times on about half
its normal power; a scurvy trick

to play on the unsuspecting enthus-

iast who feels unhappy if he can
detect the slightest falling off from
the normal strength of
his receptions.

Always Something

New

On 600 metres you
never know what you
are going to pick up.
You may hear nothing
but the most ordinary
of messages betwixt
ship and ship, or ship

and shore. You may
test your linguistic
abilities by taking

down transmissions in
almost any civilised
language and after-
wards translating
them. Little bits of
comedy  occasionally
occur. A message I
picked up a short time
ago in German ran:
“Havebeen grievously
sea-sick, darling, but
am now eating we'l.”’
Sometimes one hears
little - but  weather
reports, or Inessages
that such and such a
ship has left port;
but the most dramatic
moment of allis when
for the first time you
hear the SOS, Every
big station is engaged
for a second or two
in shutting up all
ordinary transmission. The last
time that I heard the SOS, silence
was obtained in less than three-
quarters of a minute. One could
not hear the distressed shipherself,
but all that she sent out was relayed
on by a West Country station,
The Miracle of Wireless

It is things of this kind that
make one realise the great wonder
of wireless. There was a vessel
indifficulties miles away from land,
yet her call for help was picked up,
encouraging messages were sent

back, and within a few moments
the land stations were engaged in
getting hold of other ships in the
neighbourhood of the cripple and
in sending them to her aid. A
few short years ago such a ship
would have had no means of com-
munication with anyone who could
not see her rockeis. Now she can
send out her cry for help and feel
sure it will be heard far and wide.

The Voice of America

One of the greatest surprises if
you are new to 6oo metres will
come in the form of a sudden burst
of iddy umpties that nearly shatters

— SIGNALS
CovLD BE

| HEARD wWiTH

| THe 'PHONES

| ON THE TABLE Il

the drums of your ears. This you

“may pretty safely put down to an

American ship, for some of them
use enormously powerful trans-
mitting gear, working no doubt on
the principle that if you want to be
heard you must speak up. Some
of them drown all other stations
when they are working, and what
their input must be 1 have no
idea—it must be something fairty
useful. One that chipped in the
other day for a time was plainly
audible and readable 200 yards
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from the loudspeaker as I proved
by leaving the window open and
moving further and further away.

Subdued Howling

The fellow who used to howl
loudly on broadcast receptions
has now been more or less silenced
by the torrent of abuse poured out
upon his kind at meetings of wire-
Iess clubs, and by the stinging
remarks on the subject that have
appeared in MoprrN WIRELESS
and other papers. But there is
still with us a criminal who in order
to get the last ounce of work out
of his 'phones boosts up the reaction
until his set is just
short of the howling
point. He does not
actually howl, but his
set is in mild oscitla-
tion, with the result
that sl his neighbours
within a *considerable
radius received an
undercwrent of faint
whistles or moans.
This sort of thing is
grossly unfair, for it
absolutely ruins recep-
tion, and the worst of
it is that everyone else
on hearing those faint
but offensive sounds
suspects his own set
_and promptly proceeds
to make adjustments,
with the result that
he. probably gets his
apparatus into oscilla-
iion, at any rate for

a- time,  The worst
fellow of all is he
who is never quite
satisfied ~ with his

tuning. He sits before
his set and is obsessed
with the idea that he
can make things just
a little better. Heis
constantly fiddling
with-condensers, coup-
lings, rheostats and
H.T. voltage, and his
set " is always falling
into oscillation, whose effects are
passed on all round the district.
1t is a natural instinct, for we
all want to have things at their
best. But if you are one of the
victims of the passion for making
adjustments, do remember that
you have neighbours. Once you
have picked up a station with
good signal strength be content
to leave well alone, and don't
be forever fiddling with the
controls,
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. A SIMPLY MADE CRYSTAL RECEIVER. 0
o ‘ By D. THEWLIS. H
B An article of interest to those who desive to construct P‘
bj, . @ neat and efficient crystal recetver. H
(i o O o o o o o o e i e

ENERALLY speaking, when
G a prospective new member of
the wireless fraternity first
feels the call of the ether, the main
consideration with him, or her, is
cost. The very great advantage of
the crystal set, of course, is that
once it is installed there is nothing
to pay for its upkeep.
The crystal set about to be

Switch arms complete (2).

Switch studs (21).

Terminals (4).

No. 26 gauge D.C.C. wire.

Cardboard tube measuring 4 ins.
long by 3% ins. diameter.

General Remarks
The exact arrangement of the
parts is not very important, but the

Fig, v,—The complele instrument.

described has proved very efficient
and  the actual cost, to the writer,
was 10s. exclusiveof thetelephone
receivers.

Components Required
Box with hinged lid and drop
front.
Crystal holder.
Crystal (hertzite),’

number of turns, etc., on the
coil  should be adhered to.
Any suitable box may be used.
Fig. 1 is an illustration of the
completed set.

Fig. 2 shows a circuit diagram of
the set and it will be seen that the
coil L2 is separate from L1, but
wound on the same tube. L1 is
tapped at every ten turns and
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L2 is tapped at every tumn
for  fine tuning. The two
switches on top are for taking tap-
pings from two coils inside the box.

Construction of the Set
The Inductance Coil

Fig. 3 shows the inductance coil.
The cardboard former, measuring
34ins.diameter and 4 ins, long, was
wound with 100 turns of No. 26
gauge double cotton covered copper
wire ; tappings were taken at every
ten turns for coarse tuning. It will
be seen from the figure that a
further ¢ turns of inductance are
wound on the cardboard tube,
separated from the other winding
by a distance of about § in. This
second winding is tapped at every
turn to enable finer tuning to be
obtained.” After the tappings were
taken to the various studs, a brass
strip was fastened to the back of the
lid of the box and fixed to the
underneath of the inductance coil
as a means of supporting it.

The Crystal Detector
The crystal detector is shown in
Fig. 4 and was purchased. It is

Iig. 2.—The circuit diagram.
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preferable to buy a holder with a
glass casing to protect the crystal
ifrom dust. Wood’s metal was
used for fixing the crystal in the cup
and, although not always the best
attachment for a crystal, it after-
wards provcd to .work extremely
well. The holder was fixed to an
ebonite strip and attached to the
left-hand side of the box inside.
After all the necessary parts were
obtained, the top of the box was
carefully marked off to receive the
switch arms and studs. This, a

0 Wires 0 Wires
\Wlfos (00011000

i

e B RE" i

Fig. 3.—The inductance coil.

first, may appear a delicate business,
but the writer found that by
marking off the positions on a piece
of fairly stout notepaper, and
laying it on top of the box, it was
quite a simple -matter to prick
through all the necessary drilling
centres in their correct positions,
An ordinary hand brace was used
and the wood being thoroughly
dried and seasoned, it was not

found necessary to alter the box
by putting an ebonite panel in, the

Fig. 4e—The crystal detector.

switch studs and arms being
mounted on the top of the box itself.

It was found advisable to slightly
round off the top edges of the studs
to ensure a smooth contact with
the switch arm. The aerial and
earth terminals were mounted on
the lid of the box and the various
tappings connected to their re-
spective studs, as shown in Fig. 6
which shows the general wiring.
In this figure the inductance is

shown much smaller than it really
is, for the sake of clearness..

Two leads were taken from the
aerial and earth terminals; the

August, 1923
so as to be in an easily accessible
position for adjusting, besides pre-
senting a neat appearance. The
second terminal of the crystal

Fig. 5—Showing the mounting of induciance tube,

latter was connected to one of the
phone terminals, which was moun-
ted on the front of the box, and the
former was connected to one of the
terminals of the crystal detector,
which was mounted just inside the
drop flap in the front of the box,

detector, of course, was connected
to the remaining ‘phone terminal,

Fig. 1 shows the set when com-
pleted. To add to the appearance
of the set, it was thought an in-
vestment would be made by visiting
the local railway station and stamp-

Fig: 6 —How the set is wired.
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Fig. 7.~~The compiete set with the flap open.

ing “ Phones,” ' Aerial” and
“Earth’” labels on the name-

‘plate machines to be found there.

Figs. 5 and 7 are photographs of
the set showing in the first case
how the coil is placed, and in the
second case the view when the drop
flap is lowered.

Results :

The set has been tested on a smal
aerial about 12 miles from the
London Broadcasting Station, and
is in continual use, giving excellent
results.

As will be seen from Fig. 1, the
set is very neat and compactin
appearance, and one advantage over
many broadcast receivers is the
range of wavelengths, as this set -
was found to tune up to Croydon
Aerodrome on ¢o¢ metres quite
well,

A Correction, )
Owing to a slight defect in the
block of Figure 2, page 458, of
MoperRN WIRELEss for July - the
wire connecting the central point
of the lower half of Switch “ Q" to
the bottom wire is not shown in
the copies as printed. Without
this wire the switch will not
function in the way intended.
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A Difficuilt Job

Would you like to be one of
those responsible  for broadcast
programmes ?  Personally. there
are many jobs involving real hard
work that I would far rather have,
In fact were you to offer me a
princely salary (which is to say the
least of it unlikely) to become one
of them I would refuse incontin-
ently, preferring, like Horate of
old, my country house and a life of
comparative quiet. No matter
what these unfortunates do they
are for it., They receive a number
of communications asking for a
Lghter and brighter programme.

WOULD YOU LIKE THE POSITION ?

mamnanaenesninsnsssisnsiuinisisisisie s sisienisisisvsnisesissunsbssisisinaineieisinsisisiseinini)

Obligingly they provide it. Next
morning thousands of letters and
postcards are received saying that
no one wants to listen to that kind
of tosh. With a stifled sigh they
order round the Wagner orchestra.
Promptly they are told that no one
likes high brow stuff. Lectures are
asked for.. They put them on,
only to hear from all parts of the
country that no one wants them.
Give them Shakespeare, and they
clamour for musical comedy. Turn
on musical.comedy, and they want
something more serious. - Those
who listen in appear to have the
idea that each of them should be
able to appreciate and enjoy every
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single item of the programme,
This is, of course,absolutely impos-
sible, for what is one man’s meat
is another man’s poison. ‘ Don’t
shoot at the performer; he is
doing his best,” used to be the
notice displayed in the saloons of

-Arizona in the wild, woolly and

wet days. It might now be placed
at the head of broadcast pro-
grammes published in the daily
press. We are all entertained by
ninety per cent. of what our sets
bring in when we tune to any
broadcasting station’s wavelength.
It saves both current and temper
to switch off if an item comes along
that you do not ike. R.W.H.
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e A POWER AMPLIFIER .
S . 5
PJ By G. P, KENDALL; B.Se., Siaff Editor, %
O Much harm is being done to the wireless art by public demonstrations of * loud o
B speaking ” with overloaded and entirely unsuitable equipment.  In this article the H
0 writer explains very clearly why the distortion "occurs and how an excellent power Ll
% . amplifier can be built which will really do justice to the present excellen! broadcasting. %
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T seems that there is some
misapprehension on the part
of many experimenters and

listeners-in as to the true nature
of what is known as ‘‘ power”
amplification. There.appears to be
a tendency to regard it as some-
thing mysterious in a box, which
box is only to be obtained at a
high price from certain of the firms
which have specialised in sound
reproduction on a large scale.

Actually, of course, there is

nothing mysterious in the process :
it is simply low-frequency ampli-
fication carried out with apparatus
designed to handle
larger amounts
of energy than the
ordinary notemag-
nifier can deal with
satisfactorily. Its
use, as is fairly
well known, is to
provide compara-
tivelylarge output
currents for work-
ing loud-speakers
in large rooms or
halls, such large
outputs being pro-
duced without the
distortion which
would result from -
over-loading - an
ordinary L.F. am-
plifier to -give a
corresponding
amount of power.
In designing an
amplifier to carry
considerable
amounts of energy
little  departure
from normal prac-
tice is entailed, the
principal modifi-
cations being con-
cerned with the
choice of suitable

components te
carry the rela-
tively large
currents. The
intervalve - trans-
formers, for

example, must be of generous pro-
portions, and should be of a make
guaranteed to carry considerable
currents without over-heating, and
to have withstood a testing pressure
of at least 500 volts between the
windings and between the windings
and the core.

The valves, however, are really

the crux of the matter, foritis use-
less to expect to be able to handle
large amounts of modulated energy
with small or otherwise unsuitable
valves. Quite considerable vari-
ations of potential may be applied
to their grids and hence it is neces-

N

Fig. 1.—The completed instrument.
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sary to ensure that their characteris-
tic curves have a straight portion
of a sufficient length to prevent
the operating point from travelling
round the bend at top or bottom,
which would produce distortion.

It is, therefore, necessary to use
valves having a large filament
emission and correspondingly large
plate current, give them an ade-
quately high plate voltage, and
adjust their normal grid potentials
to a point giving the greatest
freedom from distortion. Suitable
valves are the Mullard P.A., the
M.O. LS1, LSz, and LS3, the
ex-army ‘B
type, or any small
transmitting
valve. Theactual
value of plate
voltage required
will obviously
depend upon the
valves, but will
usually be between
200 and 500 volts,
while  the grid
potentialwill have
a mnegative value
of from 2 or 3 to
50 volts.

A further point
which must be
taken into'account
when designing
power amplifiers
is  the greater
tendency of such
instrumentstoself-
oscillation.  Care
must be taken to
space out the
transformers and
separate the wiring
as much as pos-
sible. The usual
points, such as the
spacing out of grid
circuits from plate
circuit wiring, re-
versal of windings
to give the best
results, and so
forth, should be
attended to most
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s&rupulously,
remember that
considerable cur-
rents witl be
flowing in the
various leads,
and therefore
inter -action
effects will be
more trouble-
some than in a
low - frequency
amplifier of ord1~
nary type. Fo
this reason it is
usually well to
limit power am-
plification to two
stages, which w.11
give ample out-
putforall normal
purposes,

The power am-~
plifier described
in this article
hasbeen carefully
designed with
these points in
mind, and pro-
v1des a good ex-

different types of
valves to becom-
pared and their
relative  merits
determined with
great ease. Both
switches down :
both wvalves in
circuit, giving
two stagesof am-
plification, It
should be noted
that the central
positions of the
switches are not
used,

The arrange-
ment for adjust-
ment of grid
potential  con-
sists,  as  pre-
viously  stated,
of two wander-
plugs and a
double row of’
sockets.  These

sockets may be

ample of a suc-
cessful type. It
is a useful in-
strament,” whose.
‘ construction can
.be recommended to anyone desiring
‘to possess a really good L.F. am-
_plifier. If maximum output is not
“required ordinary R or similar hard
valves can be used with about 100
volts on the plates and -2 to -6 volts
‘on the grids, whereupon. the in-
strument will function as a note-
magnifier of considerably more than
average efficiency.

Circuit

A simplified circuit is glven in
Fig. 5, from which it will be seen
that a standard L.F. cireuit is em-
ployed, with transformer coupling.
Separate filament resistances -and
H.T. feeds (both desirable features)
are provided for each valve; and a
battery of small dry cells, By, is
included for the separate adjust-
ment of the potential of each grid
by means of two wander-plugs and
a double row of sockets. -

The secondary windings are
shunted by anode resistances, Ry
and R,, of 80,000 ohms each. The
effect of these shunts is to flatten
out the natural resonance peaks of
the windings and give much im-
proved purity of reproduction.
Their resistance is not very critical,

Fig 2.—The back of the panel before wiving up.

_butsince they reduce signal strength
‘somewhat it is worth while to ex-
“pefiment with them a little and
.determine the actual best value':

in some cases 100,000 chins will bp

‘found preferable, and in any case
the interchangeable pattern should
'be nsed; so that they can always
“be readlly exchanged

Switching

he sw1tchmg of the amphﬂer is
of a somewhat comphcated nature,
and would be unjustifiably so were
it not that it has been carefully

worked out to eliminate objection- -
Dewar switches are
used to bring the valves into cir-.
cuit as required, and their function-.

able effects.

ingisas follows : Both switchesup *

Both valves cut out and the input
terminals connected through to
the output. Left hand switch down,
right hand switch up r first vatve
brought into circuit, giving ome
stage of amplification. Left hand
$witch up, right hand switch down
second valve.brought. into circuit,
giving « one stage of amplification as

‘before, but by means of the other

valve,
This arrangement permits two
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seen in a rTow
across the top
of the panel in
Fig. 1. Number
one pair of sock-
ets are con-
nected to the

) negative ends of
the filaments, number two pair
-0 the negative ends of the filament
resistances, and the succeeding pairs
to points along a battery of dry
_cells.

S .

Fig. '3.—A4 small Mullard transmitling
valve, suitable for powev amplzfzcatmn.
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This grid battery (B, in the
figure) may consist of a 36- or
30-volt tapped H.T. unit, a tapped
15-volt strip unit, or a few small
square separate cells, such as the
Siemens ‘‘S.”" size. These cells
are clamped between two pieces of
ebonite measuring ¢ inches by
3 inches and {5 inch thick, which
are suspended by two pieces of
2 B.A. threaded brass rod from
the valve shelf. This should be
made quite plain by the photo-
graphs (Figs. 2 and 4).

Materials Required

1 Polished sloping front cabinet

1 Ebonite panel, g by 10 by
¥ inch.

2 L.F. transformers of good
make (those seen in the photo-
graphs were supplied by Messrs.
Radio Instruments, Ltd.).

2 Filament resistances.

2 Dewar switches.

2 valve sockets.

2 80,000 ohm resistances with
clips.

8 Brass terminals, preferably
lacquered.

1 piece of ebonite, 9 by 4 by &
inches.

2 Pieces of ebonite, g by 3 by
inches.

18 Gibson sockets.

2 Gibson Plugs.

Screws, 20 gauge tinned copper-
wire for connections, Systoflex,
etc,

Panel

A dimensioned drilling plan of
the panel is given in Fig. 6, from
which it will be seen that only
eight terminals are actually neces-

O
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Fig. 4.—The back of the panel after wiring up, and with three grid cells in position,

sary, as against the twenty seen in
I'ig. 1. The latter number was
included in the case of the instru-
ment constructed by the writer in
order to take various battery leads
through the instrument to connect
with other terminals upon a high-
frequency amplifier on its left. Of
those shown in Fig. 6. 1 and 2 are
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Fig. 5.—A simplified civeust diagram, omittine the Dewar swilches.

500

the input, 3is LT~, 4is LT+ and
H T, 5is HT+ for the first valve,
and 6is HT 4 for ths'second, while
7 and 8 are the output. If desired
{four more terminals might be
placed symmetrically upon the left-
hand side of the panel and con-
nected through to Nos. 3—6, in
order that the batteries might be
placed upon whichever side is most
convenient. This  modification
would probably improve the ap-
pearance of the instrument.

VYalve Mounting

The arrangement of the valves
calls for some explanation, since
it is of rather an unusual nature.
They are carried upon a horizontal
ebonite shelf, fitted to the back of
the panel by means of two ebonite
brackets in the manner shown in
Fig. 7.  The dimensions indicated
in this diagram, of course, will only
be correct in the case of a cabinet
of the same make as that employed
by the writer, which, by the way,
is a standard size and can con-
sequently be obtained at a very
reasonable figure. ’

The valves are inserted through
two holcs of 2} inches diameter,
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4 inches apart, in the top of the
cabinet, and occupy the posztlon
shown in the Qhotcgraph (Fig 1),
These holes are desirably ‘finished
as to their edges by ’Uemg bushed

o
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Fﬂament Resiﬁtamces

Slhce valves bf’ i&mrfy large size
'may be used it is'desirable‘that the
ﬁl‘amexit res:st:ances shbula I‘)e’capu
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Fig. 6.—Plan of th: panel (above) and the vaive shelf (b:low):

with large ebonite or erinoid rings
of the section shown in Fig. 8.

The valve shelf also carries the
two shunt resistances, whose pos-
itions are clearly shown in Fig. 2.

Fig. 7.—Method of attaching valve shelf to panel with
small ebonite angle-pieces.

able of carrying at least an ampere
each without aver-heating.

Those employed in the set illus-
trated are of 'a pdttern whose
central knob eoperates’ a . vermier

X, woon
L o i @ et
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‘arrangement, Thé writerconverted
‘this’latter device into a simple 6fi-
“and-off switch, so that the filament
current of each valve ean be eut off
without altering the setting of the
rheostat : this is quite a conven-
ience in using the set,

Wiring

The wiring of the amplifier should
be done with some care, and all
the  connections should be well
soldered. It should be mentioned
in this latter connection that the
leads to the shunt resistances
should be soldered to the clips in
which they are mounted, and not
direct to their end-caps; this last
method is often employed by over-
zealous persons, and may damage
the resistances seriously.

The connections may be made
with No. 20 tinned copper wire, and
in view of their complexity it is
desirable thattheyshould besleeved
with Systoflex or some similar
insulating tubing. (Why cannot
semeone invent a really descriptive
name for such tubing which shall
not be a trade term? In the
States it is called Spaghetti, which
is at least expressive.) A com-
plete circuit diagram is given in
Fig. 9, by the aid of which the wiring
will be performed quite easily.

Operation of the Amplifier

The instrument is, of course,
quite a simple one to use, but a few
notes onits operation may assist its
constructors to get the best out ot
it.

When it is used in conJunctmn
withra set possessing several valves
it is desirable to run it from a
sepdarate accumulator and aseparate
high-tension battery, since the
demands whichits large valves make
upon the batteriés are considerable,
In the' case of the high- tension
battery the drain of receiving set
plus power amplifier would be so
heavy as to run the battery down
quickly, and also sometimes in-
troduce: objectionable inter-actions
between the aneode feeds of the
various valves.

When, the high tension battery
is getting old the same inter-action

Fig. 8.—Evinoid bushing for valve holes,
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may take place between the two
amplifying valves, and the wusual
remedy of InF condensers across the
H.T. terminals should be applied.
When the amplifier is connected
directly toa detector circuit without

P

give very nearly as great am-
plification, with considerable econ-
omy of filament current and first
cost. The second valve should in
all cases be a power valve if the
greatest possible volume and free-

ouTPUT
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Fig, 9—Complete civcuit diagram of the amplifier.

the interposition of any note mag-
nifying valves it will not usually be
necessary to use a power valve in
the first stage. An R valve with
80 to 140 volts on the plate will

dom from distortion are to be
obtained.

The question of a suitable loud-
speaker to use with the amplifier
is too wide a one to deal with ade-
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quately here, but it is advisable to
warn  all -possible users of the
instrument that when supplied
with fairly strong signals from the
receiving set it is capable of giving
an output much too powerful to
operate one of the ordinary electro-
magnetic types of loud-speaker
satisfactorily ; the loud-speaker will
be over-loaded and bad distortion
will inevitably result. The remedy
lies in either the use of an electro-
dynamic loud-speaker, such as the
Magnavox, or a judicious reduc-
tion in signal strength by slight
de-tuning of the aerial circuit (rof
by the reduction of thefilament cur-
rents, since this expedient intro-
duces distortion in the valve cir-
cuits).

‘When making adjustments of the
various voltages remember that
they are all inter-dependent, in that
when one has been altered it is
necessary to. alter the others also
before one can tetl whether an im-
provement has or has not been
effected. For example, if the plate
voltage is raised by, say, 50 volts,
there may be little or no increase
in signal strength, but distortion
may be introduced. If, however,
filament current and negative grid
bias be both increased proportion-
ately the expected improvement
will appear.

| IMPORTANT NOTICE.

| The September issue of
“MODERN WIRELESS”
will be a Special

“HOW-TO-MAKE” Number.

i Full particulars will be given of HOW TO
MAKE ALL KINDS OF RECEIVERS for
: %the coming AUTUMN WIRELESS BOOM,

| ORDER YOUR COPY IN ADVANCE!
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~Orystal

N several occasions recently the writer
O of these notes has been asked to
examine crystal receiving sets which

have not been giving good results. Nearly
always the trouble has been entirely due
to the * cat-whisker.,”  Many receiving
sets are fitted with cat-whiskers which
are much too thick to give satisfactory
results with crystals of the ordinary type, and
in most cases the wire is of copper or brass,
both very easily oxidisable metals. Now it is
necessary that the contact of the wire on the
crystal should always be quitecleanand bright.
If the metal is oxidised in any way, the oxide
forms an insulating covering on the tip of wire,
and good results cannot be obtained.  For this
reason I recommend all users of crystal
“sets to fit gold wire cat- -whiskers. to their
detectors, Such wires are now obtainable
from any reputable dealer at prices ranging
from fourpence to one -shilling: there- is
no need to delay fitting them on the
grounds of expense. Not only are these wires
of finer gauge than is usually fitted to
detectors (this in itself is an advantage),
but the non-oxidisable nature of the gold en-
sures the point remaining in good condition
for far longer periods than would otherwise
be the case.
: * * *
What has become of the pre-war range of
crystals which we *‘old-stagers” wused so
successfully ? Silicon seems to have dis-
appeared almost entirely from the market,
or at least is not generally fitted nowadays.
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TFused silicon proved a very good detector and
maintained its sensitivity for long periods. The
writer’s impression is that it kept its
adjustment for longer periods than either
galena or any of the treated galena crystals
which now masquerade under so many trade
names. Some of us used to obtain excellent
results by a contact between a piece of lead
pencil and silicon, although the usual cat-
whisker wire serves almost as well. Good
specimens of iron pyrites were frequently
found to be very sensitive, and in pre-war
times practically all of the French Government
Stations were fitted with iron pyrites crystal
detectors. An excellent brand of crystal of this
nature -used tQ be marketed under the name
of ‘“Ferron,” and was particularly popular
in the United States. It does not seem to be
available now.
o * *

Many of the -popular crystals are very
sensitive to the effects of heating, and
therefore particular pains should be taken
when mounting them. The standard method
of mounting crystals is in * Wood’s metal,”
an alloy containing lead, tin and bismuth.
It is interesting to mnote that any
increase in the proportion of bismuth
reduces the melting point of a metal very
considerably. Thus an alloy consisting of
four parts of lead, four of tin and one of bismuth
has a melting point of 320 degrees Fahrenheit,
whereas one with eight parts of lead, four of
tin and fifteen of bismuth melts at only 150
degrees Fahrenheit, or much lower than the
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boiling point of water. Unfortunately many
of the soft solders sold as Wood’s metal have
far too high a melting point. Even when the
fusible metal melts at a low temperature
- it is quite possible to overheat'it. The best
method of mounting crystals is to break off
the right amount of Wood’s metal to fill the
crystal cup, and then to hold a hot soldering
iron or poker against the outside of the metal
cup until it is hot enough to melt the metal
inside. Immediately the alloy melts the crystal
should be pressed into it with the aid of a pair
of tweezers, avoiding pressing the surface of the
crystal with the fingers. Genuine Wood’s metal
will hold the crystal quite tightly when it isset
and the temperature will not be high enough
to injure the crystal. As genuine Wood’s
metal is rather expensive and ordinary solder
quite cheap, it is easy to understand that
the higher melting point solders are often
passed off on the unsuspecting wireless pur-
chaser as Wood’s metal.
* * *

When adjusting a crystal do not rub the
wire contacts backwards and forwards across
the surface to find the best point, but lift the
* wire and replace it every time it is necessary
to move contact. This will avoid scratchrrg
the crystal surface and thus m]urmg 1ts
sensitivity. .

*

* *

One frequently hears the question “ What
is the best crystal to use for broadcast re-
ception ? 7’ It is necessary to point out that
there is no one crystal, or rather type of crystal,
which can be unhesitatingly recommended
throughout. So much depends upon the
particular specimen and the way it is used.
Most of the crystals sold are good, but; as is
evident from the first paragraph in this note,
a badly adjusted or oxidised cat-whisker
may easily give trouble and create a wrong
impression with the best of crystals. Some
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High-resistance telephones always give the
best results with crystal detectors, although
when signals are strong it is quite possible
to use low-resistance telephones of 120 ohms.

"The use of low-resistance telephones will do no

crystals seem to work best with a fairly firm

contact of the cat-whisker, whilst others seem
to need particularly light adjustment. Again,
different parts of the same crystal may prove to
need different adjustments. Many crystalsseem
to work excellently not with one point, but
with three or four points together, such as
can be made by soldering several piecesof the
fine wire found in electric lighting flex on to’
the end of a thicker wire. I
made in this way are easy to adjust and
frequently imprové reception.

The small brushes

594

harm whatever to the instrument, but low-
resistance and high-resistance telephones can-
not be used together in parallel, or the low-
resistance telephones will take all of the
signals and nothing will be heard in the other
pair. If however, they are joined in series in
the manner described in the previous para-
graph, both pairs can be usedtogether, although
the effect will not be so satisfactory as if both
of the pairs were of the same resistance.

Long-distance reception with crystal de-
tectors is often announced in the daily paper,
and while normally 25 to 30 miles seems about
the limit of successful reception from a broad-
casting station with an ordinary aerial and
the average crystal set, -occasionally far
greater distances than this are covered. In
almost every case it will be found that there
is no special virtue in the tuner, and no magic
crystal has been discovered. Everything
seems to depend on the particularlocality,and
in cases where such admirable results are ob-
tained - the substitution of other tuners and
other crystals does not appreciably alter the
result, There are of course many “‘dead”
spots in this country, where for some reason or
other it is extremely difficult to receive broad-
casting satisfactorily. But there are also
several particularly ‘““live’’ spots, to which
very little reference has been made. In some
parts of the country extraordinary good
results seem to be obtainable from distant
broadcasting stations, and very frequently one
hears of cases where broadcasting has been
received from stations 100 miles away on a
simple crystal receiver. Of course, a good
aerial makes a lot of difference, but in the dead
spots the best of aerials seem to be practically
useless. No full explanation has yet been
found to cover these peculiarities, and scien-
tists have hardly accumulated sufficient data
yet to investigate the matter thoroughly.

*

If you have a cat-whisker giving trouble,
and which you suspect is oxidised, it is qmte
a simple matter to nip off the end of the wire
with a pair of scissors and expose a new and
fresh point. If this does not immediately
improve matters the trouble can be looked for
elsewhere .
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HE essential
the  method  of high-
frequency amplification

described below were explained in
the June 27th issue of Wireless
Weekly. For the benefit of the
few who do not read both periodi-
cals, it would bé as well to explain
briefly the action of this bridge
method of high-frequency amplifica-
tion.

All  high-frequency amplifiers
H (3
G
: 3
L G

principles of.

a potentiometer connected across
the filament accumulator is com-
monly employed. The greater the
number of valves used as high-
frequency amplifiers, the greater is
the tendency to the circuit to
oscillate, this being due to the fact
that the output currents, after
several stages of amplification, are
so great that even the small
capacity effects, always present
when the circuit is wired up, are
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E A NE W HIGH-FREQUENCY AMPLIFYING

)

SYSTEM

H By JOHN SCOTT-TAGGART, F.Inst.P.

b This article decls with a method of high-frequency amplification which has been found

H very effective in preventing self-oscillation between the valves, while maintaining an

0 efficient degree of amplification for each valve.
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therefore, very important, if we
are to develop the full degree of
amplification for every valve in the
amplifier, to lessen the tendency to
oscillate in such a manner that
there is no wastage of energy.
There have been two principal
methods of preventing self-oscilla-
tion in high-frequency amplifers.
One of these methods was pub-
lished in a British Patent Specifica-
tion of the General Electric Com-

Fig. 1.—A comparatively simple form of Bridge veceiver.

tend to oscillate to a certain extent.
This tendency is due to undesired
reaction effects caused by capacity
coupling of one kind or another
and to a certain extent by inductive
effects. The capacity effects are
produced principally through the
coupling between the grid and
anode circuits of the valves. The
grid and anode forms a small

condenser which effectively couples-

the two high-frequency = circuits,
"and enables the transference of
energy from the anode circuit to
the grid circuit. This reaction
effect frequently causes self-oscilla-
tion, and to prevent this it is

necessary to introduce damping by

gome means or other ; for example,

sufficient to transfer back enough
high-frequency energy to produce
a sufficient reaction effect to cause
the circuit to oscillate.

The wusual methods of over-
coming this tendency to oscillate
are inefficient in that they reduce
the amplification very consider-
ably. The usual methods merely
stop oscillation by reducing the
amplification effected by the valve.
This seems to be a most undesirable
method of stopping self-oscillation,
as it is well known that a valve will
oscillate even though its amplifica-
tion factor is very small. In other
words, the valve will often oscillate
long before it has developed its
full amplification powers. It is,
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pany of America several years ago.
Just recently the Neotrodyne cir-
cuit of L. A. Hazeltine has been
made public. The writer's Bridge
method, described below, is another
attempt to solve the same problem.
A patent application for this method
was filed by the writer a long time
before the Neotrodyne circuit was
published.

In all these methods there is a
common principle involved. The
effect of the capacity coupling is
neutralised, but whereas in previous
arrangements a very critical adjust-
ment has been necessary, in the
Bridge method here described there
is considerable latitude of adjust-
ment, although the circuits, in
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their present form, require con-
siderable experimental knowledge
and experience to work with success.

The principle, roughly, is that if
an inductance is shunted by two
condensers in series, and these con-
densers have equal capacities, there
will be no potential difference at
any time between ‘the -midway
point between the condensers and
the middle point on the inductance,
no matter how heavy the current in
the complete oscillation circuit
may be.

This oscillation circuit in the
Bridge amplification system is
energised by the anode circuit of
the valve, and the middle point
between the condensers is connected
to the grid of that valve, so that no
matter how large the current in the
anode” oscillation circuit may be,
no potentials will be communicated
to .the grid of the wvalve. In
practice, one of the condensers,
plus the capacity formed by the
grid and anode of the valve, are
balanced against the other con-
denser.

A Three-Valve Circuit

Fig: 1 shows a circuit of com-
paratively simple form which may
be used to explain the principles
and which may also be tried to gain
experimental experience with the
method. It will be seen that the
first valve acts as a high-frequency
amplifier, the second as a detector,
and the third as a low-frequency
amplifier. The anode oscillatory
circuit of the valve is rather a com-
plex one, and consists of the
inductance L, shunted by the
variable condenser C,, and also by
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two condensers C; C;, also vari-
able, connected in series with each
other but in . parallel with the
inductance. The condensers C,
and C,, together with the condenser
C,, might, of course, be replaced by
a single condenser without altering
the wavelength of the whole circuit.

The middle point on the induct- .

ance L,is connected to the positive
terminal of the high-tension battery
B,, while the middle point between
the condensers C; and C,; is con-
nected to the grid of the first
valve. The connection is taken to
the right-hand side of the grid
merely as a matter of copvenience
in drawing the circuit.

The inductance L, which is
shunted by the variable condenser
Cs, 'is coupled to the inductance
L, in the anode circuit of the first
valve. This grid circuit of the
second valve 1s tuned to the in-
coming wavelength, and the
coupling between L and L, is
preferably variable, thus providing
a selective tuning system. The
usual grid condenser and grid leak
are connected in the grid circuit of
the second valve. The anode cir-
cuit of the second valve contains
the primary T, of the step-up inter-
valve  transformer T, T, the
secondary T, being connected in
the grid circuit of the third valve
which acts as a low-frequency
amplifier. This valve might, of
course, be omitted, the telephones
being connected in the anode
circuit of the second valve.

Operation of the Circuit

It will be seen that only half
of the inductance L, is included in
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the direct current anode circuit.
Nevertheiess the whole circuit L,
Cs, Gy C4 is energised by the
oscillating currents passing through
the top half of L,. The oscillation
circuit is, therefore, excited by a
form of auto-coupung. ‘fhe grid
G, is connected to the middle point
between the two condensers C,
and C,, and if these condensers
have approximately equal capacities
the grid G, will have the same
potential as the middle point on
the inductance L,, in so far as the
grid is affected by any oscillatory
current flowing the circuit L,, C,,
C3, C4.

Now the middle point of the
inductance L, is connected to the
positive terminal of the high-
tension battery, the negative of
which is connected to the filament
of the first valve, From the high-
frequency point of view, the
potential of the middle point of L,
is therefore the same as that of the
filament of the first valve, so that
we can now say that the grid G,
will, in so far as it is affected by
the oscillating currents in the anode
circuit of the valve Vy, have the
same potential as the filament of
V1. In other words, however heavy
a current may be flowing in the
anode circuit of the valve, by
adjusting the capacities of C; and
C4 it is possible to prevent the
anode circuit having any effect on
the grid circuit. Theoretically,
when the capacity coupling in the
valve, comb.ned with the capacity
Cs, equals the capacity C,, there
should be no transference of energy
irom the anode circuit to the grid
circuit; but in practice there are
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Fig. 2.—A pictorial representation of Figure 1.
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Fig. 3.—A three-valve set in which Bridge amplification is applied to the second valve,

various stray coupling effects, all
of which may be neutralised by
suitable adjustments of the con-
densers C; and Cy.

The variable condenser C,
enables us to readjust the tuning

G

circuit of the valve may be tuned
entirely by means of the condensers
C, and C,, the condenser C; being
therefore eliminated. Before carry-
ing out experiments with a view to
minimising the number of controls,

using an inductance with the middle
tapping, two separate equal in-
ductances have been employed,
These are the outside coils L,
shown fitted to the coil holder
in Fig. 2. In between these two

[ B, —-—"::"l
.

B=

T

Fig. 4.—A circuit employing two stages of Bridge amplification.

of the circuit L, C,, C;, C,, after
Cy and C4 have been adjusted.

The adjustment of the condensers
C, and C, also necessitate a read-
The
gr.d

justment of the condenser C,.
writer has found that the

it is as well to gain experience with
the circuit by using all the variable
condensers shown.

Fig. 2 shows a pictorial repre-
sentation of the circuit of Fig. 1.
It will be seen that instead of

inductances there is the coil T,
which is tuned by the variable con-
denser C;, and which is connecied
across the grid and filament of the
second valve,

In this circuit the inductance L,

& iy

Hi—

Fig. 5.—d simplified civeuit in which grid condensers ars eliminated,
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Fig, 6.—Showing method of using tapping on grid civcuit inductance,

may be a Burndept S; coil, while
L, coils are Burndept’s S; coils
connected in series. The coil L
is a Burndept S,. All the variable

condensers have a capacity of
0.001 pF.

Fig. 3 shows a three-valve circuit,
in which the first two valves act as
high-frequency amplifiers, and the
The Bridge

third as a detector.

respectively. Fig. 5 shows this
simplified circuit in which the grid
condensers are eliminated.

The Inverse Arrangexpent

Instead of forming the bridge
in the manner previously described,
it is possible to take a half-way
tapping on the grid circuit induct-
ance. Fig. 6 shows this arrange-

valve are arranged as usual, but
the connections to the filament ol
the first valve is made from the
middle point on the inductance L,.
The grid circuit, as before, is
chiefly tuned by means of the con-
denser C,, but two variable con-
densers C; and C; are connected in
the manner indicated.

Fig. 7 shows this alternative

7

%

Fig. 7.—Inverse arvangemeni applied to a three-valve veceiver,

method is applied to the second
valve only, the first acting as
a high-frequency amplifier in the
usual manner.

Tig. 4 is an example of a circuit
in which two stages of Bridge
ampl fication are employed. A
loose coupled arrangement is shown
for transferring the aerial current
to the grid circuit of the first valve.
This arrangement is illustrated
because self-oscillation of the first
valve is more likely to occur when
loose-coupling is employed.

Provided the inductances 1,
and L, have correct values, it is
possible to tune the grid circuit of
the first two valves by means of
the condensers C; C4, C; and C.

ment applied to a two-valve circuit.
The anode circuit of the first valve
and the grid circuit of the second

method applied to a three-valve
circuit, the bridge being used in the
second valve.

<
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Fig. 8.—The Bridge method applicd to a tuned anode receiver,
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Application to the Tuned Anode
Method of High-Frequency
Amplification

Fig. 8 shows the application of
the Bridge method of high-fre-
quency amplification to a tuned
anodeamplifier circuit. This circuit
possesses disadvantages from the
point of view of signal strength,
but otherwise it will be found
perfectly stable.

Suggestions for Experiments
This method of amplification

investigation. One of the
balancing condensers, for example,
might be fixed and the other only
variable. A particular form of
variable condenser, known as the
three-electrode variable condenser,
will be found to be particularly
useful in this circuit.

The arrangement described w111
be found very selective, but experi-
ence is necessary in working them,
in view of the number of adjust-
ments. If separate variable con-
densers are provided for tuning the
grid and anode circuits, the two
balancing condensers might be so
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arranged that their joint capacities
will always be the same. The grid
circuits may in some cases be made
aperiodic in order to simplify the
adjustments. Various other modi-
fications will suggest themselves to
the experimenter who proposes to
carry out tests on this method of
amplification.

We shall be very pleased indeed
to hear from any experimenter who
has obtained good results with this
system, and we ourselves propose
shortly to give full constructional
details of a set operating in the
manner described,

opens up a considerable field for
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A NOTE ON THE CARE OF THE TELEPHONES

This article contains some very useful hints which should enable users of
telephone receivers to obtain longer life and Lelter service from the headsets.
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the telephones appear to come in for a

great deal of neglect. The owner is
generally satisfied if signals and telephony are
reasonably loud, but, as is often the case,
additional amplification is employed un-
necessarily. The telephones may be at the
root of weak reception, although the blame
usually attaches itself to some other portion of
the apparatus.

When purchasing a pair of telephones great
care should be exercised.- It does not neces-
sarily follow that the most expensive will be
the best, or that the cheaper variety are not
efficient. The safest rule to follow is that
something with a ‘‘name’ is generally to be
relied upon. When the two ends of a really
sensitive pair are rubbed together a scratching
sound will be heard in the receivers.

To those new to Wireless the difference
between the two terms ‘“high” and “low”
resistance may not be understood. A high
resistance pair, if not marked, can usually be
distinguished by the earpieces being filled in
with a hard, glue-like substance.” The reason
for this will be obvious later. For maximum
efficiency the internal resistance of the phones
(t.e., the resistance of the pole windings),
must equal that of the detector with which they
are used. Whether the latter be crystal or
valve it will be of the order of several thousand
ohms, and it therefore follows that the phones
must possess very high resistance also. Since
they depend for their action upon “‘ampere-

IN the average amateur receiving station

turns’” it is useless to use a few turns of high-
resistance wire. In practice, many hundreds
of turns of fine gauge wire are wound on the
pole-pieces. It may beargued that many more
turns could be put on before the required
resistance would be reached, if thicker gauge
wire were employed, but it must be remembered
that the larger the wire the more bulky will be
the receivers. This is, of course, an undesirable
feature,as they must be essentially as small and
light as possible to ensure comfort when worn
for long periods.

In the case of high -resistance phones
there is no disadvantage in connecting
them directly in a crystal circuit, but it
is a different matter when a valve is used
as a detector, 1In this case a continuous
current will be flowing through the windings
and they may be subjected to potentials of
between twenty and a hundred volts, or even
more. The fine wire used has very thin
insulation and is liable to break down, resulting
in a continuous crackling noise being heard.
In a very short while after this occurs the
phones become utterly useless. The risk of
shorts between adjacent turns and layers is to
a certain extent minimised by pouring in some
form of insulating substance such as shellac
or paraffin wax and allowing it to cool. There
is a possibility of burning them out through an
accidental connection which subjects them to
the full battery potential, and a certain risk
of shocks to the wearer when certain parts
of the apparatus be touched.
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All these disadvantages can be overcome
by using low-resistance phones and a tele-
phone transformer. The transformer is merely
an iron core over which is wound a primary
and secondary. The high-resistance winding
is connected in the place of high -resistance
phones, to whose resistance that of the winding
is equal. Thelow-resistance winding is joined
in series with the low-resistance phones.
Thus although the phones are of low resistance
the rule of internal and external resistances
being equal is still observed. The high-
resistance winding can be of relatively thick,
well insulated wire, since the size of the
transformer is not such an important con-
sideration. The windings of the phones
themselves may also be more robust, the
ampére-turns being made up by increased
current strength. Not only will they be very
much less liable to break down, but both phones
and wearer will be entirely insulated from the
rest of the apparatus. To a great extent the
extremely irritating alteration of tuning which

occurs when directly connected phones are

used, and a movement is made by the operator,
may be prevented.

A simply constructed transformer was
described in the first issue of this magazine
(page 69). When a transformer is used,
instead of the received rectified impulses
passing directly through the telephones they
flow through the high-resistance winding,
and as the current rises and falls so does a
magnetic field which it creates. This field
affects the low-resistance winding and induces
a current init, which rises and falls at the same
rate as that in the detector circuit.

Telephones should never receive hard knocks,
such as may be caused by dropping, etc., or
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their sensitivity will be greatly reduced. The
pole-pieces are permanently magnetised to a
certain extent and a shock will destroy this
magnetism. Some types have the diaphragm
supported by a rced, with an adjusting screw
at the back. This should be interfered with as
little as possible, for it is an easy matter to
“ over-adjust ” and break the reed. )
- When using phones in a valve circuit there
is a right and a wrong way to connect them.
While current in one direction will assist the
magnetism of the poles, a reverse current will
in time totally demagnetise them Thisapplies,
of course, to directly connected phones. The
ends should be marked. (This is done by the
makers in some cases, but the majority are not
marked at all.)

If at any time there is reason to suspect the
telephones, their magnetism can be tested and
if considerably weakened, the diaphragms will
not stick. In some makes there is a small gap
designed to protect the windings from any sud-
den high voltage impulses such as’ may be
occasioned by lightning, induction fromnearby
transmitters, and accidental connection across
the high tension. The points should be set as
close as possible without touching, and
examined periodically to see that no dust or
moisture has caused them to be shorted. Itisa
good plan to have two pairs in use, changing
them: directly moisture begins to accumulate
through wearing, and a bent or dented dia-
phragm should be immediately replaced.

Always remember that a pair ot telephones
requires as much careful handling as a valve.
They are almost as delicate, and certainly
more expensive when a replacement is needed.
Every hard knock means a few more miles off
their range.

Some of the

GOOD THINGS YOU HAVE MISSED
by not reading recent issues of WIRELESS WEEKLY.
A NEW FLEWELLING CIRCUIT--HOW I INVENTED THE
THREE-ELECTRODE. VALVE by Dr. LEE DE FOREST—OUT-
DOOR EXPERIMENTS WITH RADIO by PERCY W. HARRIS—
THREE-VALVE BROADCAST RECEIVER by .E, REDPATH—
SPECIAL ARTICLES ON VALVES by JOHN SCOTT-
TAGGART, F.Inst. P,
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The Importance of the Earth

O small part of the falling
off in signal strength about
which most wireless men

complain in summer time is due
to the earth connection. The long
hours of daylight, the prevalence
of atmospherics and the screening
of aerials by trees now in full leaf,
have a great deal to do with the
falling off that takes place in the
quality of one’s receptions, especi-
ally on short waves; but the
condition of the earth is one of the
most important factors. During
the hot days .the soil becomes
parched, at first on the surface
and then for some distance below.
Dry ground has a very poor degree
of conductivity, hence an earth
contact that is left to look after
itself may become the seat of a
very high resistance. The  early
part of the present summer was
very deceptive. We had a long
period of grey sunless skies with
quite a number of showers; one
might therefore have thought that
the soil was wet enough. Those
who are gardening enthusiasts
know that this was not the case.
Very little rain actually fell, and
what there was did not suffice to
wet the ground properly, for high
winds helped it to evaporate almost
as soon as it had fallen.

The best way of making sure that
the earth contact is goodis to make
a practice of giving it a bucketful
of water once a week during the
summer months. A most reliable
earth can be made from a six foot
length of old stove piping. A
number of holes are punched in it
and it is buried in an upright
position so that the last foot of
its length protrudes above the sur-

By LAMBDA.

face of the ground. It is filled up
for about half its length with
riddled earth, the top three feet
being left empty. If it is filled
to the brim at regular intervals
with water a good moist contact
of very low resistance will be
secured, for the water will leak
away through the holes in the
sides as well as through the bottom.,
It would be an improvement to
make a pipe of either sheet zinc or
galvanised iron rolled up, for
these will not suffer so severely
from the effects of corrosion.

And the Aerial

Theaerial alsorequires attention.
In winter the rain washes the
insulators to some extent and
keeps them fairly free from dirt.
But if there is little rain, dust and
soot settle on them ; these attract
moisture when the air is humid,
and the sun bakes them into a hard
cake. It is a good tip to lower
the aerial every now and then and
to give the insulators a thorough
cleansing, For short-wave work
two or three insulators should be
used in series. Those of shell,
ring or barrel types, even if they
are perfectly clean, are responsible
for losses by capacity. If we have
the aerial wire separated from a
supporting rope or wire by the
material of the insulator, a con-
denser is formed with a dielectric
of porcelain. By placing con-
densers in series we can reduce
their total capacity to very small
figures; hence the addition of
two or three insulators at each
end of the suspended wire may
make all the difference between
receiving and not receiving weak
signals, ~
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The Series-Parallel Switch

Every set should be provided
with a series-parellel switch so
that the AT.C. and the tuning
inductance may be used to the
greatest advantage. In tuning we
should always endeavour to use
the largest amount of inductance,
and the smallest of capacity pos-
sible. Short-wave coils haveamuch
larger self-capacity in proportion
to their inductance value than
those wound for the lower fre-
quencies.

When the A.T.C. is in parallel
its capacity is added to that of the
aerial and the inductance; when
it is in series the total capacity in
the circuit is reduced. Thus if
we use a parallel condenser with a
very small coil we have an undue
ratio of capacity to inductance with
consequent reduction of grid vol-
tage. With the larger coils there
is no such loss in efficiency, for even
if the condenser is a big one the
proportion between inductance and
capacity never becomes unreason-
able. The S-P switch enables one
always to have the condenser in
the right place. It also nearly
doubles the range of one’s A.T.I,
coils.

American Amateurs ?

There are few more fascinating
pastimes than that of listening
for amateur C.W. transmissions
from the United States. The first
successful experiments in picking
up transatlantic low-powered sig-
nals were made last year, when a
representative from America spent
chilly nights near Ardrossan in
listening for his compatriots. Using
a very large set and an aerial far
bigger than that allowed by the
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P.M.G.’s regulations, he was able
to report that he had received and
identified about twenty-five of
them. Further tests were carried
out under the auspices of the Radio
Relay League, and it was found
that reception was possible with
quite average sized sets using the
normal amateur aerial. As a

matter of fact when conditions are
good, one can often hear a number
of these amateurs with two stages
of high-frequency amplification,
and sometimes one will saffice to
The best time for

bring them in.

as ten shillings. Like baskets
they are compact and easy to
mount.  Unlike them they have
a very large self-capacity which
makes them far from ideal to use.
If you specialise on short-wave
work, and tune in to the long
waves very occasionally, then
slabs may serve your purpose, for
it is not worth while spending a
good deal of money on induct-
ances that will seldom be used.
But the man who wuses his set
chiefly for work on the long waves
will require something much more

transmiller al Ongar.,

them is between 2.30 and 3.301in
the morning, at which timme Northolt
and Leafield, whose * mush >’ when
they are working blots out every-
thing else on the short waves, are
usually silent. It is best to use
some form of local oscillator, but
this is not absolutely necessary.
Most of the American amateur
stations have a characteristic note
of their own due to their trans-
mission methods, which is quite
unmistakable once it has been heard.

Inductances for Long Waves

Owing to the proportions that it
would meed to assume if wound for
wavelengths over, say, 3,00c metres
the single slide inductance is out
of the question for long wave
reception.  The same considera-
tions bar out the telescoping loose-
coupler and the basket coil. The
cheapest inductances obtainable
are the slab coils, a set of which
covering wavelengths up to 25,000
metres can be bought for as little

Members of Parliament inspecting ihe valve
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turns are wound criss-cross so as
to introduce an airspacing between
them. The chief difference is that
whereas in the basket only two
turns go to a layer, the honey-
comb add lattice coils may have a
considerable number. It 75 pos-
sible to wind these coils by hand,
but to do so is one of the most
tedious and finnicky jobs imagin-
able. The wise course is either to
buy them ready made, or to in-
vest in a coil-winding machine
which enables them to be wound
up for the cost of the wire,

Condensers

The question of variable tuning
condensers is a most important
one, for good condensers are the
making or marring of a wireless
set.  On the short waves we want.
something which will give a smooth
regular increase of capacity, and at
the same time allow fine adjust-
ments to be made. If the con-
denser is too small, the inductance
in use will cover only a tiny band
of wavelengths, 1If it is too large

The party at Radio House, walching an opevator typing messages
from undulator stvip on which the messages arve automatically
vecorded. Senalor Mavconi is seewn standing on the exlveme vight.

efficient in order to obtain satis-
factory resmits. He cannot do
better than go in for honeycomb,
or lattice-wound, coils, for though
they occupy little more space than
slabs, they are far more satis-
factory to use in every way. The
peculiar method of winding is
specizlly designed to keep seli-
capacity at the lowest possible
figure.  The wunderlying idea is
essentially the same as that which
gave birth to the basket coil;
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we shall miss many weak trans-
missions, owing to the huge differ-
ence in the number of cycles to
which the circuit is tuned, made
by the movement of its pointer
through a single degree. On his
short-wave set the writer has for
some time used compact micadi-
electric condensers, whose spindle
makes a movement through no
less than 330 degrees between
minimum and maximum capacity,
The values found most satisfac-
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tory are: AT.C. (series)
pF., CCLC. woo5 Reaction
denser ‘ocoos, Tuned-anode con-
denser +ooo3. These little con-
densers which occupy about a
quarter of the depth needed by
those of the ordinary air-dielectric
type, are delightful to use. A
great feature is that all .contacts
are positive. Those who have
had experience of the rotary vaned
condenser, with its brushing con-
tacts with the moving plates, will
koow only too well what pranks it
" can play in its old age, when the
spindle is becoming a little loose
in its bush. If a rotary vane
condenser has developed an un-
even contact through wear and
tear, the best cure is to remove
the lower ebonite end piece tem-
porarily, and to solder a small
metal strip over the bottom of the
bush. *A drop of mercury can
now be placed in the cup so formed,
and when the condenser is re-
assembled a good contact will be
made. Care must be taken not
to turn a condenser that has been
so treated upside down.

For Long Waves

Condensers .of the mica-dielectric
type are excellently suited for long
wave workas well, Here, of course,
the A.T.C. will normally be in
parallel with the A.T.I. As the ad-
dition of a given amount of
capacity to a circnit makes a far
smaller difference in the number
of cycles to which it is tuned than
is the case when one is working
amongst the shorter waves, the
closed circuit, reaction and tuned
anode condensers may be larger,
for tuning is as a tule not nearly
so fine. If we come to a crowded
band, such as that lying round
about 12,000 metres, we can ob-
tain selectivity best by using the
loosest possible coupling, or by
employing a  local oscillator.
It may be found a distinct, ad-
vantage to be able to add at
times a large amount of capacity
to the circuit, in order to make
one inductance cover a wide range
of wavelengths. In this con-
nection the following tip may be
found useful. Provide each con-
denser with a second pair of ter-
minals wired in parallel with its
original ones, and have at hand
a set of fixed condensers, whose
capacities are equal to those of
each variable condenser when at
its maximum settling. By wiring
up the fixed condensers to the

terminals mentioned, the capacity
of each of the wvariables can be
doubled at will. Thus if a trans-
mission can just not be tuned in
with the variable condenser at its
maximum capacity the fixed .con-
denser is comnected, and the vari-
able turned back to zero, A
slight upward movement of the
pomter should now -enable the
signals to be tuned in until they
are at their best strength,

A Universal Aerial.

It is difficult to make the same
aerial work satisfactorily . for re-
ceiving both long and short wave
transmissions. - For the shorter
waves, such as those used for
broadcasting and by amateurs, it
is highly undesirable to have too
much capacity in the aerial ; this
is especially brought out when cne
is trying to tune down to the
neighbourhood of 200 metres. On
the other hand, for the reception of
long wave Transatlantic messages,
we need all the aerial capacity
that we can get within reasonable
limits if efficiency is to be ob-
tained. The standard PM.G.
twin aerial containing 140 ft. of
wire can be used with moderate
results for the reception of trans-
missions of both types; but it is
better so to construct the aerial
that its capacity can be varied
without great difficulty. The
type shown in Fig. 2 will be found
particularly useful. Here the
mast supports a 6-ft. spreader to
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which are attached two wires.
The other ends of these are fixed
each to a separate insulator.
These can be fastened 6 ft..apart
on a gable of the house, or they
may be arranged on either side of
a chimney-stack. Each wire has
its own lead-in, the two coming in
through -separate tubes. Far
short waves ‘only ene ‘wire is used.
If longer wave transmissions are
being received both leads-in are
attached to the set. «Care should
be taken to see thal the two wires
and their respective leads-in are
identical in Tength, otherwise each
half of the aerial ‘will differ slghtly
from the other as regards fits
freguency, which will
make sharp tuning impossible
when both are in use.

Short Wave Coils.

To obtain efficient short wave
reception, we need inductances so
designed that their self-capacity is
at a mimimum. There is wothing
to beat the single-layer coil with
sliders im this wespect, but - for
valve work its lack of selectivity
makes it unsuitable.. The loose
coupler, however, wiil be found an
excellent piece of apparatus for the
purpose.  This instrument con-
sists of two single-layer coils sliding
cne within the other. The outer
should be used as the primary, tha
inmer as the secondary, reaction, if
used, being obtained by coupling
the anode coil of the rectifying
valve to the tuned plate inductance,
or to one of the windings of a high
frequency transformer, Basket
coils are very largely used nowa-
days for short wave reception for
many excellent reasons. They are
cheap to buy, easy to mount, and
compact in point of size. Their
self-capacity, too, if they are made
without an wundue amount of
shellac or paraffin wax, is low.
Most of the types obtainable in
the shops have, however, one
great drawback. © Wire of the
same gauge is used for winding all
sizes. This makes those wound
for the shorter wavelengths so small
that they are not very efficient,
and owing to its thinness the wire
used introduces into the circuits
an amount of resistance that is far
from desirable. The presence of a
series resistance in a tuned circuit
appreciably flattens the tuning,
whichis the last thing that we want
when we are trving to separate
transmissions on crowded wave-
lengths from one another,
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N the article on ‘ The Measurement of
I Signal Strength ” in No. 5 of MoDERN
WIiIRELESS, the writer showed how signal
strength can be readily measured, without
any elaborate apparatus, and with sufficient
relative accuracy for most experimental pur-
poses, by the method of “shunted phones.”
Although this has been known to, and prac-
tised by, professional radio-engineers for some
time, as an alternative to much more elaborate
methods, it appears to have been unknown
to the majority of the new world of amateur
experimenters,

Since the publication of this popular de-
scription of ¢he method considerable interest
has been displayed in the subject, and the
following is an extension of the original
article, with especial reference to the measure-
ment of the ratios of actual amplification
given by wvalve amplifying devices, and
the testing of low-frequency intervalve
transformers. This involves some consideration
of the problem of the relation between “ rela-
tive” and ‘“absolute ” intensity of audible

CRIO CONODENSER
AND LEAN.,

VARIABLE
CONDENSER
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THE MEASUREMENT OF SIGNAL STRENGTH.
Part I1.—Amplification Ratios.

By A. D. COWPER, B.Sc. (Lond.), M.Sc.,

An inleresting article on measuring the amplification af tntervalve transformers.
DDDDDDDDDDLDDDDDDDDDDDDDDDLDDDDDDDDDDDDDDDDDDDDDDDDDDUDDDDDDDDGDDDEDD
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signals; and of the  threshold value” of
sound in the observation-room, relative to
which all measurements must necessarily
be made.

Very erroneous estimates are sometimes
made—often in all innocence—of the ratio of
amplification obtained by particular devices,
and some astounding errors have crept into
recent popular literature (e.g., when giving the
probable magnification obtainable by a multi-
valve amplifier) as the result of acceptihg the
casual evidence of the untrained senses when
an amplifier is switched-in whilst receiving
fairly uniform signals. An apparent immense
increase of signal-strength will sometimes be
observed with the first amplifying valve ;
less with the second; and perhaps little, if
any, with the third, though signals will be
“clearer 7 and less effort may be needed to
read them continuously. Nevertheless, an
estimate may be made of an amplification of
anything from 5 to 10 times for the first
valve ; this then being assumed for the
second and subsequent valves, in spite of the

® o

MIGH TENSION
BATYERY.

ACCUMULATOR ..

VALVE PANEL

WAVEMETER

DOuBLE POLE
TWG -WAY SWITCH.,

7T

TELEPNONES),

RESISTANCE BOX.

Fig. 1.—How the apparatus is arvanged for lesting the amplification of intervalve transformars.
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evidence of the senses to the contrary. The
statement has been solemnly made in a well-
known American radio paper that an ampli-
fication of 100 times is obtainable with one
valve, this giving a magnification of a million
times with three valves !

If one could actually obtain an amplification
of six or seven times the original signal-strength
(not merely the theoretical voltage step-up
deduced from the characteristic curve) with
one valve, as is stated in some text-books,
the merest whisper would be magnified to
an overpowering loud-speaker roar by a three-
valve amplifier, which is contrary to experience.
Experienced professional operators will tell
one that an amplification of 2 per valve is
about as much as is reached in practice with
many-valve amplifiers of stable design; while
actual measurement of four stages (2 H.F.,
2 L.F) shows a magnification of 100 only,
mostly in the last two L.F. stages.

The explanation of these wildly inaccurate
estimates lies in

“his state of health and temper.
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by an amount that is more or less a physio-
logical constant for the particular observer,
though it will vary somewhat according to
With careful,
patient observation this excess (absolute
value over threshold value) can be reduced
to a fairly constant mimmum ; a signal pos-
sessing an absolute value which gives this
minimum audible excess is taken as of unit
strength on the “ shunted phones” scale.
Evidently, then, this value of unit signal-
strength depends largely on the actual value
of the threshold intensity—the louder the
average general noise in the room, the higher
the absolute signal strength that will be
clearly audible and will be named “ unit
strength.”

Now when, after measuring the apparent
signal strength, an amplifying device is
switched in, and the resulting signal-strength
measured by the method of “ shunted phones,”
this enhanced signal-strength is reduced by

. lowering the

this “ threshold o5s Lo shunting  resist-
value ” of sound, #ssoure “swunrep  ance untilonly the
a factor which Sreencrw fwoves”  minimum audible
cannot be wholly .S, " excess over the
avoided in the E_ . oL mmimyw avoiste Fly same  threshold
room where 4 TRRESHOLD TRTENSTTY ] value is again
measurements are reached: ie., the
ce » o3 . .
made, even if it Y -in, signal is reduced
be reducible to a R to the same “abso-
minimum ; and A B lute intensity ” as
relative to which Fig. 2.—Showing the principle involved. that to which

both the original

and the amplified signals are estimated. (This
incidentally gives a scientific explanation for
the commonly observed fact that when friends
are invited to listen signals are never more
than one-third of the strength they were last
night in the absence of those friends!)

The apparent signal-strength on an identical
transmission with identical efficiency of recep-
tion can vary many hundred per cent. with
alteration of this ‘‘ threshold intensity.” In
an extreme case this is self-evident (for ex-
ample : compare reception in a boiler-factory
with that in a quiet cellar); but it is not
sufficiently self-evident under more normal
conditions because of that wonderful power
of adaptation to different scales of average
intensity of sound possessed by the human ear.

In order that signals may be definitely
recognised, they must emerge from this welter
of - miscellaneous noises—their ‘‘ absolute ”
intensity must exceed the threshold value

the original had
been reduced when measuring it. The signal-
strength is calculated in each case from the
-Zg-;f—;"—g; (see No. 5 MODERN
WIRELESS, p. 33I): in reality as the number
of times the total effective alternating current
to which the signal gives rise exceeds the
current through the phones for minimum
audible sound. (S is the measured cignal-
strength, R the ‘impedance” in ohms of
the phones, Sr is the shunt resistance which
reduces the signals to minimum audible
when connected across the phones.)

The ratio of the two signal-strengths thus
measured gives a true measure of the actual
amplification effected, independent of the
fortuitous value of the threshold intensity
at the time of the measurement, and of .most
other disturbing factors; though, of course,
it is preferable to make the measurements
in a quiet room, of low and constant threshold

formula S =
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intensity of unavoidable noise. The principle
is perhaps easier grasped from a diagram
(Fig. 2) if the base-line AB expresses

absolute silence, and if a line CD a short (and -

variable) distance above it expresses the
average intensity of sound in the room (kept
as small and as uniform as possible), then
signals indicated by points S,, S,, etc.,, will
be just audible, being a little above the thres-
hold value, while feebler signals S; and S,
will be merged in the general noise, and
inaudible. If S| is just sufficiently above the
threshold to be sen51ble to the observer, ie.,
Is situated in the diagram on the line EF ]ust
above CD, it will have the value T on the scale
of intensity. . A signal S;, which is twice the
absolute intensity of S,;, will be cut down by
shunted phones to the same intensity, which
will evidently involve the shunting of half
the  effective :

current, and
will give a @
measured - in-
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appear to casual observation either to have
been multiplied ten times; or to be hardly
altered in strength at all, but merely made
clearer and more distinct-—according as the
threshold value varies. The ear rapidly and
unconsciously adapts itself to the new, higher
scale of sound, so that one notices only greater
ease and freedom from casual interruption,
rather than any increased intensity in the
latter case. Accordingly, it is futile to attempt
to estimate the amplifying power of eg., a
L F. transformer unit by guessing how many
times louder the resulting signal-strength is
after amplification : the actual signal-strength
should be measured before amplification ;
and then, with as little delay and change in
conditions as possible, the strength measured
after amplification. The measurement of the
original strength should then be repeated,
if possible, to
make sure that
conditions have
not altered, and

tensity of two /50
—though it will

appear tocasual g
observation to
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also  repeated
for several dif-
ferent intensi-

"""""""""" R ties of the

be -so0 much
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clearer and Spg-----ocf-co-noogoomrmnabons

easier to catch,

! original signal.
The mean of
; the ratios of

emerging as it 80 ' P
e e
above the |
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general average

- signal - strength
beforeand after
amplification
then gives a

e

of small noises ) 5 10S; i5
of the environ-
ment, that one
would be
tempted to say that it was at least four times
as loud, Similarly, S,, although actually only
25 per cent. louder than S;, and shown so by
actual measurement, may appear to be at
least twice as loud. .

Then if the average intensity of noise is
very much decreased, to C,D, (as for example
by repeating the measurements in the quiet
hcurs of night), S; becom.cs audible at strength
about unity; and thcre appears to be very
little difference between S, and S, at all,
as they each emerge well above the threshold
by amounts that are not very different !

It will easily be seen, then, how gross errors
can be made in estimating relative signal-
strength, and therefore amplifying power.
For example, if signal S, be merely doubled
by a valve amplifier to equal S; it may

Fig. 3.~—How to check the uniformity of measurement,

reliable figure
for the effective
amplifying
power, inde-
pendent of the threshold value and other con-
ditions of measurement.

A good way to get this mean value, and
at the same time to check up the accuracy
and uniformity of the measurements, is to
plot the signal-strengths observed on squared
paper (or in default of printed squared paper
on a substitute made by ruling lines, say,
% in. apart on a sheet of plain paper, so
as to make a lattice-work of squares), as
in Fig. 3. The original signal-strengths S|,
S, etc, are marked off at corresponding
intervals from the origin O along the horizontal
scale OP; and the amplified signal-strengths
S, S, etc., along the vertical scale OQ,
which scale can conveniently be taken one-
tenth as large. The points in the field cor-
responding to Sy, S;; S, S,, etc., are marked,

3
<

25 30 p S3
S/ICNAL STRENCTH
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as shown, by an X; and the best
straight line drawn from O to
pass as near as possible to all of
these points X. By putting the
eye near O and looking along a
faintly - drawn provisional line,
this can easily be checked vp.
Then the slope of this line OXX
(allowing for the different scales,

MODERN WIRELESS

horizontal and vertical) gives the
best mean value for the amplify-
ingpower. Inthe diagram shown
this is about 4: 1.

Practically, the measurements
take but little time when once

the apparatus is set up. Some
uniform  transmission, adjustable as to
intensity, is required.  Broadcast Press

bulletins and weather reports provide excellent
material, being fairly uniform in intensity
and available with certainty. By varying the

Fig. s—Bugzer connections.

degree of coupling of a loose coupler, detuning
slightly (thisis a little dangerous), using different
settings of an indifferent crystal, or other
obvious devices, a range of un-

Llin

N
(o]
|t
\

a?-"o

Fig. 4.—Connections for testing an intervalve transformer.

needed for measuring the actual amphifying
power of a L.F. transformer is indicated.
Uniform signals are picked up on the tuned
circuit of the first valve, arranged as usual as
a rectifier; while, by means of switches
P, and P, the phones (shunted by a box of
resistances as explained in the first article
in No. 5, pp. 331-332) can be put at will either
in the plate-circuit of this valve or in the plate-
circuit of the second valve; the L.F. trans-
former to be tested being connected up as
usual between the valves. After adjusting the
circuit for favourable operation, the signal-
strength is measured first with the phones
in the plate-ctrcuit of the first valve (while the
second valve is alight, but disconnected) ; then,
secondly (quickly, without altering anything
else), with the phones following the second
valve and with the transformer in opcration ;
thirdly, with the phones once more after {he

magnified signal strength becomes
available. A buzzer-wave meter,
or tuned buzzer circuit, worked off
a small accumulator for constancy,
is perhaps best of all, as the in-
tensity can be so readily altered
by moving it to and from a
tuned receiving circuit. The note .
should be high, clear, and con-

A ||

N

stant—most of the cheaper types
of buzzers- have far teo heavy
and clumsy an armature for
this purpose. The latter can be
cut down with advantage by
careful use of a hack-saw and file

QHI'I'I'l'I'I'% =

to afraction of its original weight.

The circuit is arranged as shown
in Fig. 4, where the equipment -
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Fig. 6~—Testing a crystal-to-valve transformer
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first valve alone. The first and third reading
should be identical. = The original signal
strength is then altered by changing the
reception conditions, or, if buzzer be used,
by moving the latter to different distances,
and the measurements repeated. The whole
actually takes but a couple of minutes once
the circuit is wired up. The switches P, and
P; should, of course, have high insulation
resistance and be positive in action; an
ordinary double-pole two-way switch on por-
celain orebonite

" switch complete the circuit.
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a variable condenser of .0or uF across it ;
a small 2-volt accumulator (a dry cell soon
runs down on this work) and some kind of
The whole is |
best mounted on a board or in a box with
the coil vertical, the buzzer being silenced as
much as possible by felt covers ; such a source
of tuned constant transmission is invaluable in
experiments involving measurements of signal
strength. The tuned grid circuit on which the sig-
nals are picked up can consist of the ordinary

secondary coil

-

is very suitable.
Especial care is
necessary to
ensure that the
addition of the
second ~ valve
does not
materially alter
the efficiency of
rectification in

) of a loose-
coupler, or a
coil similar to
that in the buz-
zer  unit, and
arranged a foot
or so away from
the latter,

Obviously,
the same ar-

the first valve,
otherwise some

rangement  is
available  for

very curious

testing crystal-

figures may be
obtained. And
from what has
been said pre-
viously, it is
evident that as
uniformly quiet an environment as possible
must be sought, and the measurements made
rapidly and not immediately after the ears
have been deafened by loud signals.

If not at hand, the tuned buzzer circuit
can be made up conveniently from an ordinary
buzzer, or a small electric bell cut down, with
the armature lightened as suggested, and
the magnet-windings preferably shunted by
a short piece of resistance wire (of 10 ohms or
more). A spider or basket-coil of about 75
turns, or corresponding honeycomb-coil, with

Fig. 7.—Circuit arvanged to compare two transformers;

transformers, as
shown in Fig. 5.
Fig. 7 shows
the connections
for comparing
the performance of two L.F. transformers, and
is self-explanatory.

"Note.—In a subsequent article methods for
measuring the relative efficiency of tuning
devices, different intervalve couplings (other
than L.F. transformers) of rectifying valves
and crystals, etc., will be explained; and
any difficulties will be dealt with that readers
of these articles have met with in adapting
the method to their own use, and which they
have been so good as to communicate by letter
to the Editorial Department.

J’ to-valve L.F.

Dear Sir,

independent criticism.

will accept my res;gnatlon from it.

A RESIGNATION,

The following letter has been received by the Secremry of the Radio Society of Great Britain from Mv. John
Scott-Taggart, Editor of ** Wireless Weekly ” and ' Modern Wirveless'' : ;

I have felt for a considerable time that my position on the Committee of the Radio Society of Great
Britain is an embarrassing one, in view of the desirability of editorial independence, and the grcat difficulty [
have in reconciling my editorial work with an active association with policies which may, at times, call for

My presence on the actual-committee might give rise to misunderstandings, and 1 therefore trust that you

I am, of course, proposing to remain a member of the Society, and intend to further its real mterests, both
personally and through the medium of my journals.

Yours truly,

(Signed)  JOHN SCOTT- TAGGART.
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Spark Interference.
To the of Editor MODERN WIRELESS.

S1r,—Several points raised in
the Editorial of the June issue of
Mopery  WIRELESS arouse my
‘interest with particular reference
to interference. I would therefore
like to mention my experiences
in this hotbed of spark inter-
ference as they tend to confirm
the Editor’s suggestions.

Even a coupled circuit in this
district affords no real relief from
incessant jamming as we are s0
close to the source of trouble,
My wavemeter also discloses-that
not a few transmitters are
badly adjusted. Quite frequently,
nominal 300 metre stations are
iound to be very wide of the mark
and curiously enough they usually
manage to work on 3357
when they are not correctly tuned.
Consequently reception from Car-
diff or I.ondon is impossible while
these ship stations are working,
and if Newcastle and Birmingham
are tuned to for relief the 450
metre stations then play havoc.

I have succeeded in making my'
receiver sufficiently selective to
cut out 6750 metre stations even
with a direct coupled AT.1; so
much so, in fact, that for months
1 have not heard a 650 metre
station” when my receiver has been
tuned to 450 metres or less. But
I notice that GNI has a harmonic

around 450 metres (not very
strong), which I can cut out
without much difficulty. In other

words, I think 300 metre and 450
metfre stations are responsible
for most interference on broad-
casting wavelengths.

My wife and I have been so
disgusted with the jamming that
wz hive given up the loud speaker

metres .

for telephones because it is most
noticeable that with only two
valves (tHF and 1Detr), all the
brecadcasting stations are heard
quite clearly, and practically no
jamming is noticed until a third
valve is switched in. I find that
a stage of low frequency ampli-
ficat’on counteracts the szlectivity
obtained from one stage of H.F.;
its cffect is so bad that my own
private rule is:—Never use the
stage of L:F. unless two stages of
H.F. are employed ; or use three
stages of H.F. before two of note
magnification, Although this is
not completely successful, it is
decidedly better than making a
terrific noise with an unwanted
accompaniment, and I would :ug-
gest to all those troubled by spark
jamming that it is worth while
irying reception with the note
magnifier cut out, and if they wish

to use a loud speaker they must

either put up with the jamming
or add more H.F. valves.

I have found that serious inter-
ference can usually be cut out by
extremely loose coupling without
too great a loss in signal strength.
My transmitter is situated about
18in. {rom my receiver,and during
the old days of concerts from
Writtle (2MT) Ifound I could com-
pletely cut jamming by tuning the
transmitter to the wavelength re-
quired (all switched off, of course)
on the aerial, and merely use the
A.T.1 of the receiver as a secondary
circuit. Looser conpling made very
little difference, but any attempt
to couple the two circuits more
closely not only brought in inter-
ference again, but lessened signal
strength. This effect is by no
means new (Mr. Reeves read a
paper on the subject before the
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Radio Society of Great Britain
a long time ago), but it does not
appear to be extensively used;
except that some people have
recently regarded it in the light
of freak reception on account of
certain results they have obtained.
I do not trink it is the case.
Yours, etc.,
E. J. Hosss (Capt.).
Wareham, Dorset.

Dual Amplification:
To the Editor of MODERN WIRELESS,

Sir,—TFirst of all I congratulate
you on the production of two per-
fect Wireless Journals, in which
you have so s'mpl fied Wireless that
no one should have the slightest
fear in starting to construct their
own Wireless receivers.

In No. 7 of the Wireless Weekly
there was a description of a super
sensitive crystal valve set giving
dual amplification. Having con-
verted a low frequency unit into
that set, I was very surprised to
find that I got far better results
with the crystal removed out of
circuit altogether; perhaps some
kind reader will tell me the reason.

Then came along the STroo.
After studying over the circuits I
realised that with very few altera-
tions the LF panel would be just
the thing, so with the addition of a
50,000 ohm resistance, and the
alteration of just two connections
of another LF unit, the set was
complete.

With a galena crystal 1 started
the test out on a wavelength of
17,000 metres, but ‘there was
nothing doing. 1 then tried a
Perikon, and immediately picked up
several well-known stations, gradua-
ally lowering the wave length and ®
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Improving all the time, until at lact
I arrived' at 5IT, when I was
agreeably surprised at the strength
and clarity of spezch and was quite
convinced that the circuit was all
you represented it to be.  This was
ox the first reception, which I have
no doubt can be improved in many
ways. The filament voltage was
rather high before I got real silent,
perfect reception. I hope some
reader will enlighten me on that one
point. .
ALFRED FRANCE.
Rotherham.

The ST100:
Tothe Editor of MODERN WIRELESS,

Sir,—I was very struck with
your STio0 circuit and note joa
are asking for results.

I mounted and wired up this
circuit on a panel 10}in. by 11} in.
and completed it before testing. I
must say I was amazed with the
results. I used polar condensers,
Formo transformers M.O. “R”
valves (I found these answered
better than LSz, Ora,Ildiswan or
Cossors).. The set worked on Am-
plion loud speaker very clearly and
of pleasant volume. Cn anoutdoor
aerial (38 miles from London), it
appears to nearly double the volume
by inc:ea ingplate voltage from 42
to 100 volts. I found no interrup-
tion on another aerial 40 yards
away and running parallel. Speech,

etc., was absolutely free from
distortion. Hertzite answered
better than Rectarite. I am look-

ing forward to further circuits of
similar character in MODERN WIRE-
LESS or WIRELESS WEEKLY.—
Yours, etc.

DzsBorouGH DOBSON,

Cuckfield, Sussex.

Valve and Crystal.

To the Editor of MODERN WIRELESS.

Drar Sir,—With reference to
the valve and crystal set referred
to in your excellent paper MoDERN
WireLEsSS, I have pleasure. in
stating that although I am a
beginner in Wireless I have suc-
ceeded in making this set. The
results obtained are highly satis-
factory. I am living in the South
side of Glasgow and with about 30 ft.
of aerial wire suspended from my
third floor window, I can get both
5NO and 2ZY. Glasgow comes
through on a loud speaker, and I
can also get ships’ stations quite

well. Thanking you for your
valuable assistance and wishing
MorerN WIRELESS every success.
I am, yours, etc.,
KenNeTH THOMAS TRICGS.
Cathcart, Glasgow,

More Dual Amplification.
To the Editor of MopERN WIRELESS.

Drar Sir,—Adverting to Mr.
Dormer’s ~article in the June
MopErRN WIRELESS, may 1 venture
to offer you the result of my own
experiences. I became interested

in Dual Amplification owing to Mr
Voigt’s original article in No. I
of MopERN WIRELESS, and since he
has written other articles on the
After

subject in the radio prcss.

q}i

Myr. Fowler's circuit.

trying various circuits I find that
I get my best results both for LF
amplification and distance by the
circuit’ indicated herewith.

1 felt after reading Mr. Dormer’s
letter that the circuit was worth
passing on,although doubtless many
of your readers have developed
a similar circuit.

May I express my best wishes for
the continued successof your paper,
which is proving its claim to be

e e e 3
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better than the best among wireless
periodicals.

Yours faithfully,

(sd.) T. E. FowLIR,
Hanwell.

Editor’'s Note~—~Tle circuit shown
above s practically the same as that
used by Mr. G. P, Kendall, B.Sc., in
his article in last month’'s MW,

A Novel Loud Speaker,
Tothe Editor of MODERN WIRELESS,

Dear Sik,—I have been suc-
cessful in building and working the
S.T.100 circuit, and a simple loud
speaker, which was made for the
occasion and which proved highly
satisfactory, may be of interest
to the readers cf MODERN WIRELESS,
It consists of an ordinary commer-
cial pudding basin 104in.diam. and
4% in. deep, a small trumpet made
out of a piece of tin. and a small piece
of % in. diam. brass tube, a brass
disc 2§ in. diam. by 4 in. thick,
12 in, of & in. brass rod, sundry
nuts and washers to suit rods, two
piecesofwood 12in. by 13in. by }in,
and an ordinary telephone ear-
piece.

The arrangement took 3 hours to
make at a total cost of 1s. 6d. for
material, plus the earpiece, which
was a‘,war surplus one and cost
2s. 6d. '

Several friends who have listened
in prefer the quality of tone given,
by this speaker to any commercial
made speaker they have heard.

Yours truly,
(sd.) W. H. CARROLL.

Lo Tin t rumpel, "
Brass tube 34 long,

tierod ||~
= - ’
(54

—4

e

ear picce soldered B fube of Crumpets

A novel loud speaker.
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The Call of the Open

There must be a time when the experlmenter
will emerge from his den, when he will make
his last reception a good enough standard for
appreciating the joys of even a broadcast
concert, when he will feel that there is much to
be said for wireless in the open air. »

The enthusiasts of wireless are as likely fo
overlook its promise as the tyres. The former
find themselves far too engrossed in experiment
to bother to take the set out of doors, or even
further afield to the river, W;%mle to the latter
it presents untold difficulti

But the fact remains ﬂm& the weoepmms in
the open air are generally remarkably good, and
there is also the added pleasure of keeping one’s
wireless hand in, so to speak, while on holiday,
and add to the pleasures of the holiday by
being able to listen im when amd where one
pleases.

Riverside Wireless

Riverside wireless this year in the London
area started long before summer came, but
observations by the writer in the area around
Birmingham, in all the week-end retreats, have
given little cause to suggest that summertime
wireless is anything more than an idea in the
Midlands.

Why it is difficult to say. In all other ways
the interest in wireless is very strong indeed,
and from to end of Birmingham itself there
isa sufficient multitnde of wireless folk tosuggest
that if smmmer wireless delights were at all
realised they would be very widely indulged in.

On The Avon

A proof was provided by the first wireless

river party which took place on the Avon just
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above Stratford on July 7, when alittle;
provided with a Marconi 2-valve set and two
stage amplifiers and twoloud-speakers,and using
an aerial slung from an adjacent tree to a punt
pole set in the bed of the river, picked up
Bnmngham and London and the otherstations,
anddrew, even from the charms of the gramo-
phone, an interested audience of river people.
The Wireless Atmosphere

It is somewhat strange that though a great
deal of attention and discussion has con-
cerned the atmosphere of the broadcast studie,
no one has as yet suggested that there is also
anidealatmosphere formost successful listen'n ;-
in—apart from the consideration of the techni-
cal detail of a working receiver. For perfect
enjoyment of wireless broadcasts there is
meeded something more than a set working
well and a pair of head-phones to the ears or
a perfect loud-speaker.

There is the comparatively unconsidered
importance of surroundings—Jlack oi high
lights, a prevelance of shadows—those
tricks of furnishing and decoration which make
the perfect house, Now, since all art is in a
sense an imitation of nature, it is not surprising
that at times a certain marvellous appropriat-
ness is found in moments of listening-in in
the open air. There seemed this sense in the
particular river concert referred to above;and
though the spot was hastily picked,.and though
there was little preparation, the transmissions
picked up from Birmingham and London were
remarkable clear, were striking in their com-

‘parative freedom from local interferemces,and

in certain items coutained an elfin quality of
suitability, blending, harmonising with this
setting that nature had provided. -
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A Car Set

The experience of the initiators of river
wireless on this particular occasion alsoincluded
a signal feature. The ‘““junk” had bcen
carried in a car which represented the latest
application of wireless to a motor-car. A
30 h.p. 1923 Daimler landaulette de luxe,
utilising a plate as the roof aerial, had been
fitted with an 8-valve Marconi special car set,
controlled. by a panel concealed in the up-
holstering of the interior.

Above : Placing the
earth wnet in theviver
while the aerial is
being tied to a punt
pole.

Below: Listening to

the Birmingham

stalton ‘on the Avon
at Stratford.

August, 1523

Given a range of 60 miles, Birmingham was
tuned in on the road between Birminghamand
Stratford-on-Avon, and then in Stratford
itself, moving through the streets of the
Immortal Bard’s birth town, the Birmingham
broadcasts were heard. The occasion became
particularly memorable when a halt was made
outside Shakespeare’s birthplace, and in the
shadow of this historic building a super-modern
installation of wireless apparatus permitted
the radio voice of Birmingham and even London
to. be heard and understood. The
thought sprang out of the realisation
of the progress that has come with
time. What of this latest marvel
would Shakespeare have thought ?

The photographs show a
pleasant outing on lhe
Avon with the help of a
Marconiphone,

LIGHTNING AND

The recent terrific thunderstorm experienced
in the London area and in other parts of the
country made many wireless beginners fearful
as to their safety. There has been much talk

about wireless aerials and lightning, and some
people have feared that in the case of a thunder-
storm there would be a big danger of their own
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installation being struck. The idea is cer-
tainly plausible, but how does it measure up
to actual facts ?  So far we have yet to hear of
a single receiving aerial damaged by lightning
in this country, whilst in the United States,
where wireless aerials are far more numerous
than here, the danger is reckoned to be
negligible,
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HE determination of the direction of

I wireless waves has generally been
based on the assumption that the

origin of the waves is on or near the surface of
the earth. Also, as transmission usually takes
place from elevated aerials, it has come to be
generally accepted that the electric force is
usudlly vertical and the magnetic force usually
horizontal. On these assumptions the typical
direction-finding system has been a single loop
in a vertical plane capable of rotation about an
axis in its plane. The ultimate object of a
direction finder is to find the actual direction
of propagation of the waves; and it has been
shown that the electric force, magnetic force,
and direction of propagation are all mutually at
right angles. On the assumption that E is
vertical and H horizontal, the ordinary direc-
tion-finder will give accurate determinations
of the direction of propagation. It is, how-
ever, possible that these conditions may not be
obtained, and that both E and H may be
oblique to the surface of the earth, and thus
the direction of propagation may not be parallel
to this surface. Another case may arise in

which waves may arrive s1mu1taneously at a -

receiving station in two or more different
directions from the same transmitting station.
With these possibilities, and from the fact that
under certain circumstances errors in direction-
ﬁndlng are observed with present day appara-
tus, it is essential to consider, in the first place,
what is actually determined by a single loop ;
secondly, what is the effect on the observed
direction if the waves are tilted, and, again,
what is the effect of waves from the same trans-
mitter arriving in two or more directions at
the receiving station.
What a. Simple Loop Actually- Determmes.
In endeavouring to discover what a simple
loop actually determines about the direction
of propagation of waves, it is to be understood
that this loop is used merely as a typical
example of almost all present-day direction-
finding systems. Earlier in this series of
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“DIRECTIONAL WIRELESS”

By J. ROBINSON, M.B.E., Ph.D., M.Sc., F.Inst.P.
(Continued from p. 445.)

Robinson concludes his description of - direction-finding work and
deals with some possible explanations of why night variations occur.
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articles (see Fig. 3) (Modern Wireless, No. 2,
Vol. 1.) the theory of reception of electro-
magnetic waves by a simple loop was de-
veloped. This theory was developed from the
ordinary laws of electromagnetic induction by
considering the amount of variation in in-
tensity of the magnetic field which passes

“ through the plane of the loop as the wave

- passes.

It was seen that the electromotive

" force was zero when the magnetic force was

parallel to the plane of the loop. Present-day
loops are rotated about a vertical axis. When
the zero is determined it is known that the
magnetic force is parallel to the plane of this
loop. This is an important fact, and.it is the
only statement that we can make with cer-
tainty.

The assumption is usually made that the
magnetic force is horizontal, but it would not
matter to the loop what direction this magnetic
force has in the plane of the loop, that is, the
magnetic force may be vertical or horizontal
or any direction in the angle included between
those two, and the electromotive force will be
zero so long as the magnetic force is parallel to
the plane of the loop. = By making the assump-
tion that the magnetic force is horizontal and

_ that the electromotive force is wvertical, the
‘deduction can be drawn that the direction of
~ propagation is perpendicular to the plane of
the loop when there is zero electromotiveforce
- in the loop..

These assurnptlons may not be correct, how-
ever, and there may be cases where H is not
horizontal, and in order that the loop can still
be used to determine the direction of H it will
be necessary to make the axes of rotation of
the loop more general, 7.e., it should be capable

" of rotation about other axes than the vertical.

Suppose that the loop is capable of rotating
about a vertical axis and also about a hori-
zontal axis, this can be done by an arrange-
ment similar to gimbals as illustrated in
Fig. 25. We will refer to this as a universal

- loop. Suppose that the loop has been rotated
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about its vertical axis to determine a zero, it
can be determined then whether the magnetic
force is horizontal by rotating the leop about a
horizontal axis. If H is horizontal, then
rotating about a horizontal axis will mean
that H is always parallel to the plane of the
loop, and there will thus be a permanent zero.
However, if H is not horizontal, retation about
this horizontal axis will mean that H will not
always be parallel to the plane of the loop and
an electromotive force will be obtained. Thus
in order to determine H it is necessary to have
a universal loop and to rotate it about the
various axes until an axis of rotationisobtained
which will give a permanent zero. When this
is obtained it is known that H is parallel to
that axis of rotation. We thus see that all that
a universal loop determines is the direction of the
magnetic force.

Another way in which H can be determined
instead of using a universal loop
is to use three identical loopsat

A
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An obvious example of this is in transmission
from an aeroplane which is above the surface
of the earth. In this case the direction of
propagation cannot be parallel to the surface
of the earth unless the distance from the
aeroplane is very great. Hence, to determine
accurate directions of an aeroplane in flight it
is essential to bear in mind the principles
whica have just been described. Another case
where the direction of propagation may net
be along the surface of the earth is from
atmospherics. The source of atmospherics is
often at a great distance above the surface of
the earth, and here, again, in order to deter-
mine accurate direction it is essential to bear
these principles in mind. Other cases may
arise, such as where the waves travel over
mountainous country ; and it is easy to
appreciate how in these cases the direction of
the electric and magnetic forces can be twisted

from their normal directions.

Again, where waves have to

travel over metallic deposits it

right angles to each other, pre-

is quite possible that the direc-

ferably one horizontal and the 555

other two vertical, and to i ¥ tions of both H and E are
measure simultaneously the in- : X influenced. It thus appears
tensities of signals heard in each ’ ‘ somewhat remarkable that
loop. From therelative intensi- G?: - { accurate direction-finding has
ties in the three loops the | | beenr possible, seeing that the
direction of H can be. obtained. 11 |  apparatus used has involved so
This. is not so simple, as in } many assumptions. The fact
order to obtain a complete |} | LGaF that direction-finding is usually

so0 good shows that the assumptions

determination it will be essential

to take into account the phases
of the currepts induced in the
loops. As far as is known this
methodhasnot upto the present .
been, employed.

A loop rotating about a vertical axis merely
determines the vertical plane which contains
the magnetic force. ~When wusing this
specialised loop and when a zero has been
determined, it means that H is in the vertical
plane of the loop. The direction of the
electric force may also be in this. plare. In
this case if both E and H are in the vertical
plane, then the deduction of the direction of
propagation as being perpendicular to the
plane of the loop for zero. effect is correct.
However, if E is net contained in the same
vertical plane as H our deduction of direction
is in error.

It is known that waves are obtamed which

“have not the magnetic force horizontal and the
electric force vertical, and whose direction is
thus not parallel to the surface of the earth.

M

Fig 25.—A loop aerial arranged to
rotale in gimbals.

made—that the electric force 1s
vertical and the magnetic force
horisontal—are; tn general, well
founded.

The Absolute Determination of Pirection.

.Having seen that all that a loop determines
is the direction of H, in order to determine
direction absolutely it becomes necessary to
determine also the direction of the electric
force. This is possible by the use of plane
aerials which are capable of rotation in a
similar manner to that of loops. It is advisable
in this case to use Hertzian oscillators with the
receiving apparatus-in the cemtre and capable
of rotation about a universal axis, such a
system giving a maximom effect when the
aerial is parallel to the direction of the electric
force. This type of aerial is, however, not very
suitable for long waves, as it is necessary to
keep the aerials very short for manipulation
purposes and it is essential to use large loading
coils for tuning, and these loadimg coils act

524
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somewhat as loops and tend to pick up radia-
tion directly and so upset observatlons

Waves Arriving in Two Directions from the
Same Source.

In using a simple loop it was shown that
only the magnetic force is determined. In
the case of waves arriving in two different
directions it is impossible by means of loops to
separate the components. In order to see the
effect on a loop of waves arriving in this
manner it is advisable to simplify matters as
much as possible and to conceptrate only on
the magnetic force.

Consider what happens if the two magnetic
forces are both in the horizontal plane. If the
phases are identical, there is .a resultant
magnetic force the plane of which will be
indicated by a simple loop, but this direction
is wrong, as neither H is determined, and,
moreover, even if we could separate individual
magnetic forces it would be impossible to
decide on which is the correct one. What is
more likely to happen, however, is that the
phases are different. Now this will mean that
with a vertical loop there will never be a zerc
at all except in the special case where both
magnetic forces are along the same direction,
although there maybe a minimum, and in this
case one would have to determine the minimum
instead of the zero. The fact that no zero was
obtained would indicate to an experienced
operator that the direction of propagation
indicated by the loop should be treated with a
certain degree of suspicion.

In the case where both the magnetic forces
are not in the horizontal plane, although one
of them may be, the case is still more com-
plicated. Thus, considering the question of
magnetic forces alone, we find that the simple
loop tells us very little about the directions of
the two waves, and with a loop it is impossible
to separate them. When one in addition
attempts to consider the actual direction, it
can be appreciated how- complicated the pro-
blem becomes. A special case is worth noting
where the two components may be of equal
magnitude at right-angles to each other and at
90° phase difference. In this case the intensity
is uniform, and on rotating the loop no varia-
tion in signal strength can be detected. The
problem therefore appears to be incapable «*
solution.

Attempts have been made on various assump-
tions to try to obtain accurate bearings under

MODERN WIRELESS

the foregoing conditions. One suggestion was
made by Eckersley that any reflected wave
would have the electric component: horizontal
and he attempted by means of a horizontal
coil to balance out this component. Again
Adcock used a system of Bellini-Tosi aerials
where the top horizontal portion was omitted
and the bottom horiz>rtal limbs were arranged
to balance out against each other. This
method seems good in theory, but it introduces
many difficulties in practice.

As to how these variations may arise, a
hypothesis of the Heaviside layer has been
introduced. This layer is at a height of about
50 to 100 miles, and any wave incident on it

///’:\\
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Fig, 26,—Showing how the Heaviside layer is assumed to
affect transmission,

will be reflected. By day the whole of the
atmosphere down to the surface of the ground
is ionised, and by night, when the sun sets,
these ions re-combine right up to the level of
the Heaviside layer. Thus, as has been
pointed out by Eccles, during the day there is
no well defined layer at which reflections can
take place—Fig. 26 (a)—and so the variations
introduced by waves arriving at the receiver
in two different directions, one over the surface
of the earth and one reflected from the Heavi-
side layer, are not so likely to occur. By
night, however, the lower boundary of the
layer forms a good reflector—Fig. 26 (b)—and
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hence possibly accounts for the fact that these
variations occur principally during this period.
They are usually not obtained at distances
greater than 100 miles, but under certain
circumstances, where 'the distance is large,
and particularly where there is mountainous
country either at the source, at the receiver or
in between, these variations are obtained.
They commence  usually about sunset and
continue till about sunrise. Very often the
actual observed bearings wander, and it is
sometimes possible to follow the bearing round.
Variations up to 60° or 70° have been observed.
Wavelength sometimes has an influence,

CD SODO000Cooote l:]r ooodsroo

- Paris, Errrer Tower. (FL, 2,600 metres.)
Weekdays (daily).

7.40 a.m. Meteorological forecast.
12.15p.m. Meteor. forecast and time giving.

3.30 p.m. Financial bulletin.

6.10 p.m. Concert.

720 p.m. Meteor. forecast.
11.15 p.m. Meteor. forecast.

Sundays.
6.10 pm. Concert.

720 p.m. Meteor. forecast.
Other concerts specially announced from

time to time,
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. although tliere is not sufficient known about

this to say exactly in which way the wavelength
affects bearings.

- It will be apparent that a good deal of work
is still required before a proper understanding
is arrived at of the variations experienced in

‘direction finding when working over the land ;

but, on the other hand, the errors introduc ed
up to about Too miles over the sea, a range of
partzcular service to nawgatlon are negligible,

‘and the immense service of wireless direction-

REGULAR PROGRAMMES FROM BRITISH AND
FRENCH BROADCASTING STATIONS

(Times in British Summer Time.)
LoooUoO00000O0NNOoOON00000Nn000000000000000000000C00000000000000000000,

5
5]
)
[
a
g
8|
O
8]
o
GREAT BRITAIN.
Station.- Call Wave-
Sign. length. .
. . Times.
Cardiff .. 5 WA 353 330 to 430 pm.
(except London) and
London 21O 369 5.30 pp.m. to )Ir.o
Manchester... 22Y 385 | pm- London (day
s transmission) 1Y.30
.- Newcastle ... 5 NO 400 | a.m. to12.30 pm._
i Sundays.,
_Glasgow ... 55C 415|830 to 10.30 p.m.-
T London also 3.0 p.m. -
Birmingham 5IT 42 ] to 5.0 pm.
Silent Periods. ‘
Cardiff 8.0 to 8.30 p.m.
London 7.30 to 8.0 p.m.
Manchester ... 7.45to 8.15 p.m.
Newcastle 9.0 to9.30 p.m.
Glasgow 6.0 to8.15p.m.
Birmingham 8.15 to 8.45 p.m.
FRANCE.
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finding in this connection has been amply
proved, both as a reliable means of saving time
and as a safeguard against disaster.
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Paris, Raprora. (1780 metres.)

Weekdays (daily).
12.30 p.m. Information (Cotton Exchange,
‘ Havre, Liverpool, Alexan-
dria).
12.40 pm. Concert.
5.0 p.m: Commercial information,
‘5.10 p.m. Financial information.
5.20 p.m. Concert.
8.45pm.  News. '
g.0 p.m. till 0.0 pm. Concert.

Thursday, 9.45 p.m. till 10.30 p.m. Dancing
~ concert.

'S wndays.

2.0 p.m. till 3.0 p.m.  Concert.

8.45 pm. News.

9.0 p.m. tillg4spm Concert.

9.45 p.m. till 10.30 p.m. Dancing concert.

Paris. ScHooL oF PosT AND TELEGRAPHS:
Tuesday and Thursday.
8.30 p.m. Concert.
And very frequent radiophone transmissions
of plays (comic operas).

Lyoxs. ‘YV' 3,100 metres,
10.45 a.m, Concert (gramophone).
3.35 p-m. Financial news.

Nice. Rapio RIVIERA.
12.0 noon,. News and concert.
6.7 pm. News and concert.
9.10 pm. News and concert,
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°  ADDING A HIGH-FREQUENCY STAGE |
O
8 TO THE “ST100” .
é Ty A. D. COWPER, M.Sc., Staff Editor. §
% A highly important and inleresting article showing how several valuable modifications of the famous %
g ST 100 circuit can be effected. : S
OO0o0oOOoO0ooooooonCoooonuoooooooOoooinnotoooconoooooooOoooocoooonoobonng

HE possibility of utilising the high audio-
frequency amplifying power of the
“S.T. 100" circuit in the reception

of long-distance telephory offers some fascin-
ating problems to the experimenter. ~ While
the circuit in the published formreadily gives
an enormous build-up of moderately-faint
signals—such as those obtained from a broad-
casting station on a very indifferent aerial
some little distance away—ifor feebler signals
an effective stage of high-frequency amplifica-
tion before it is desirable. Fig. 1 represents
the essential part, or nucleus, of the S.T. 100,
slightly simplified by replacing the tuning-
coil and condenser in the plate circuit by a
variometer (which works very successfully in
practice).

It is evident we can add a stage of H.F.
ampliﬁcation before, and this arrangement
is shown in Fig. 2. But 1n order to interfere

as little as possible with the correct functioning -

of the nucleus, and also for selectivity it
is suggested that ‘in place of close-coupled
fine-wire H.F. transformers, ordinary tuning-
coils in a two-coil holder be used, with both
primary and secondary tuned by small vari-
able condensers; the coupling can then be
varied at will, and very
great selectivity is possible.
On trying this circuit.
practically it was found to
function very well with the
two valves, the first H.F,,
and the second as the S.T.
100 nucleus. It was found
possible to get an actual
step-up in this H.F. transfor-
mer—more often described
than actually obtained—by

Fig. 1,—The Nucleus of the ST 100 circuit.

of a .00025 Marconi variable condenser,
fairly loose-coupled to the first, as secondary.
The circuit was very quiet-—with little atmos-
pheric noise, A.C. hum,etc., and was easily
manageable, giving very good selectivity and
good loud-speaking strength on. local broad-
casting, though, of course, not so loud as the
otiginal S.T. 100, withonlyone L.F. stage. The
tuning was much easier than would appear at
first sight ; the aerial-circuit and second tuned
plate had flat tuning (the latter on account
of the great damping effect of the crystal);

Yo HT.+

LFE
Nt OurPuT
AN (PHONES OR

LOUD SPEAKER)

using a No. 35 Igranic tuned
by a .00035 variable conden-
ser as primary; and a No.
75, tuned by little more
than the minimum capacity

L

527

Fig. 2. HF, Amplifier added to the *' ST 100,
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and plenty of noise {from-
some amateurs, the result on -

distant stations did not seem
to repay the trouble. The
tuning, of course, was no more
complex than in No. 2. o
In order to try and obtain
the higher efficiency and rela-
tive simplicity or  reactance-
capacity H. F. coupling, after
_come experimenting on meodi-
fications of Fig. 2 the circuit
shown in Fig. 4 was evolved. -
This gives the two stages of
H.F., with one stage L.F., of-

i

8=

=7,

Fig. 2, utilises the surplus

Fig. 3.—A4 Double ST100 with two stages of H.F. and two of L.F.

and practically all control was by the secondary
H.F. transformer condenser. The circuit was
also very stable ; and the head-phones could
be worn with comfort. Both Birmingham
and Cardiff were readily tuned in at pleasant

strength in the interval of 2 L.O., and during

day-light.

“The next step was to see if another stage

of dual amplification could be adapted to
this, so as to give two stages, audio-amplifica-
tion.as well as two stages of H.F, 1 :
of this modification is to use the first valve
for amplifying weak radio-frequency but
strong audio-frequency energy, and to obtain
the first stage of L.F. amplification, wherein
the energy ‘to be handled is still moderate,
with the second valve of the series, which is
already fairly loaded with H.F., thus dis-
tributing the load more fairly. = The circuit
indicated in Fig. 3 resulted.  This on trial
proved to be stable enough,
but extremely noisy in use.
With the phones in the plate.
circuit of the first valve, any
audio -frequency. disturbances
picked up by the aerial came
through amplified, the result
was a roar of atmospherics and
induction from A.C. electric
light mains (the latter had to
be shut off at the main switch
to be able to bear the phones
on the head at all), so that
althougha very good measure of
loud-speaking was obtainable
fromthe local broadcast station,

The idea

‘condenser).

radio-energy as in S.T. roo0,
of which it is of course
, but a slight modification, is
very quiet and stable, and can be thorough-
ly recommended for long-distance reception.
As the phones are isolated from the aerial
circuit and its valve with only a slender
H.F. coupling condenser; atmospheric A.C.
induction and stray -noises are absent.
In practice all tuning is done on the one
variable, the plate circuit variometer (or
equivalent coil, e.g., Igranic No. 50, and tuning
The tuning on the aerial vario-

. meter and second plate variometer is flat

as'in Fig. 2. Of course any or all of the vario-
meters can be replaced by coils and tuning
condensers, according - to the resources of
the experimenter’s apparatus cupboard. The
small coupling condenser is set at a very low
value, if howling is to be avoided—only
some ro degrees of a Marconi .00025 variable
was found best; it is then left undisturbed,
so could be replaced in due course by a smiall

.
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Fig. 4—A Variometer Tuned Circuit with two stages of H.F., and one of L.F.
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fixed condenser. The radio-choke of No.
200 size is essential; larger coils bring in
growlings. The fairly large bridging con-
denser across the transformer secondary
shouldbe noticed.

It is evident that a note-magnifier can be
added to this, as in the original S.T. 100,
which will give an extremely powerful and
sensitive circuit, but one that is at the same
time quite stable (especially if carburundum
crystai, without applied potential, be used

MODERN WIRELESS

with firm contact), and easy enough to tune.
Without a note-magnifier the reception of
local broadcasting is very satisfactorily loud
on the loud-speaker.

Note.—In some cases the 70,000 ohm grid
leak could be dispensed with.. Grid-bias,
of from 1.4 to 4 volts negative, should generally
be applied to both valves, by grid cells between
“1.S.” of L.F. transformer and the filament ;
it is omitted in the diagrams for the sake
of simplicity.

WIRELESS ON THE CAR.

This Daimler car, fitted with a voof aerial consisting of a metal plate, is seen on the banks of the Avon at
Straiford, where it successfully veceived both Lomdon and Birmingham broadcasting A story of the outtng
#s given on page 522 of this issue.
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[-1 THE MEASUREMENT OF WIRELESS QUANTITIES.

M.A4., D.Se.,
I———CAPACITY OF FIXED CONDENSERS.

In this, the second amcle of @ semes Dr.” Chapman shows how the capacities of fired condensers
" are easily and rapidly measured.
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,j By E. H. CHAPMAN,

]

L

with regard to the construction of a
fixed condenser are that a certain
capacity has to be obtained and that, when
once the condenser has been assembled, its
capacity value canpot be altered without a
good deal of trouble. In constructing a

TWO important things to bear in mind

Fig.1.—Illustrating overlap of condenser plates.

variable. condenser, a particular maximum
value is aimed at and, if that maximum
value is exceeded, no harm is done since the
value aimed at is included in the range of the
condenser. With. a fixed condenser, however,
the wireless experimenter sets out to obtain

a definite capacity value or to get as near to

that value as his measurements and material
permit. -
connection. with- the construction of a fixed
condenser must .be extremely accurate.

The capacity of a fixed condenser depends
upon the following three things :—

(i.) the area of the overlapping portions
of the opposing plates,

.Hence the measurements made in -

(ii.) the type of non-conducting material -
sandwiched between the metal plates, and

(iii.) the thickness of that material.

Of these three things (i) and (iii.) must be
measured with care and accuracy. By assuming
that all our condensers will be made with mica
between the metal plates we shall not be con-
cerned at all with (ii.).

Dealing first of all with (i), it is 1mportant
to obtain a clear idea of what is meant by
overlapping. If a penny is placed exactly
on the top of a second penny, the overlapping

A
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area is that of a penny. If, however, a half-
penny.is placed on the top of a penny, the
overlapping area is that of a halfpenny (sce
Fig. 1). From this illustration it will be
evident that, where two opposing plates of
a fixed condenser are of unequal area, the
overlapping area will be that of the smaller
plate.

Referring now to Fig. 2 which illustrates a
fixed ‘condenser of common shape, our first
measurements will be the length and breadth
of the overlapping portion of the plate as it
will be when in position in the condenser.
Should the opposing plate be smaller and take
up the position indicated in Fig. 2 by the broken
outline, the overlapping area would be that
of the rectangle EFGH. If, on the other
hand, all the plates of the condenser were cut
to the same size and when assembled were
made to fit over each other exactly, the
overlapping area would be that of the rectangle
ABCD.

Measurements such as the length and

~ breadth of the overlapping area of a con-

denser plate can be made by placing a centi-

D C
HoTT T &
O E (o]
B .. Fi
A B

Fig. 2.—A typical fixed condenser.

metre scale on the plate, but the use of a pair
of dividers would give more accurate results.

To measure AB with dividers, one point
of the dividers would be placed at A and the
other at B. The dividers would then be
transferred to a centimetre scale, one point
being placed on.the zero mark, the other
point giving the required readmg
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Our next measurement, the thickness of measuring instrument or a standard wire
the mica to be used, is so small that it is gauge be used, it is a good plan to take the
necessary to make use of some accurate thickness of the mica a number of times either
measuring instrument. There are a number for different sheets or at different places on the
of well-known types of such instruments to same sheet or bundle of sheets. An average

choose from. . value should
Fig. 3 illus- i then be
trates a mi- worked out
crometer and used in
_screw - gauge | the calcula-
with = which tions.
measure- The man-
ments can ner in which
be made to the measurement chart in Fig. 7 is used can
the hun- best be understood by considering actual
dredth part examples.

of a milli- Let us first suppose we wish to make a grid
metre. Such condenser of a capacity of -0003 microfarads

Fig 3.—A micromeler screw-gauge,
graduated in hundredths of a
wmillimetre.

an instru- and that we wish to use only two opposing
ment is somewhat expensive. The present plates. Suppose also that the mica to be used
writer has {requently made use of the has a thickness of -1z millimetres. Our
type of sliding callipers illustrated in problem is to determine the area of the over-
Fig. 4 for measuring the thickness of mica. lapping portions of the two opposing plates.
Sliding callipers cost only a few shillings and To get this area, we place a ruler across the
they would prove a valuable addition to the . measurement chart so that its edge passes
collection of tools to be found in the possession through the reading -0003 microfarads on
of the serious experimenter. Scale V. and through the reading ‘12 op

Failing either of these instruments, use
could be made of the familiar standard wire
gauge illustrated in Fig. 5. Various trials
will give a result in which a certain number of -
sheets of the mica will fit into one of the gauge
slots with precision. Reference to the table
provided (Fig. 6) will then give the required
thickness of mica to a considerable degree of
accuracy. For example, suppose that three
sheets of mica fit into gauge slot 28. From
the table in Fig. 6 we see that the thickness
of the mica is -12 millimetres. Whether a

Fig. 4.—Sliding callipers.

Scale I. The edge of the ruler in this position
is indicated in Fig. 7 by the straight line AB.
We note that the edge of the ruler crosses
Scale III. at a point giving a reading of 6-75
square centimetres. This reading gives the
required area of the overlapping portion of the
condenser  plates. The length and breadth
- of this overlapping portion are entirely at our
choice. 'We can place a ruler so that its edge
passes through the point 6 75 on Scale III.

Gl and move it about to cross Scales I1., ITI, and
\h«z,ul’w IV. at any angle, always provided of course
Fig. 5—A standard wire gauge. that the edge passes through the point 6-75
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on Scale ITI. This is a great convenience and
will save much trouble when condenser plates
have to be cut. Suppose that the breadth
of a strip of copper foil to be used in making
this grid condenser is 2:4 centimetres. To
get the length of the overlapping area we place
a ruler with its edge in the position indicated
in Fig. 7 by the straight line CD. The edge
of the ruler in this position passes through the

NUMBER OF SHEETS.

Mmoo | 1] 2| 3| 4] 5| 6
18 | — | — | 40 | ‘30 | 24 | -20
20 — |46 -30 23 ‘18 ‘15
22 — 130 | -24 ‘18 ‘14 ‘12
24 — | 28| 17 ‘14 ‘I 09
26 |46 |-24| 15 ‘11 09 08
28 |38 |19 -12 ‘09 08 | 063
30 31 116 | -I0 08 | -063 | 050
32 -27 -14 009 007 -055 -046
34 {-23112| -08 |-058 |-047 | 039
36 |19 | ‘10 | "004 | ‘048 | -039 | -032
38 15 {-08 | 051 | -038 | -030 | -025
40 ‘12 1061 04 03 | 024 02

Millimetres.

Fig. 6.— Measurement of thickness of mica by means of a
standard wirve gauge.

point 2-4 on Scale IV. (breadth of overlapping
area) and through the point 6-75 on Scale III.
The reading 2-8 indicated by the edge of
the ruler on Scale II. gives the required
length of the overlapping area of the con-
denser plate.

For the construction of small fixed con-
densers it will be evident that the measurement
chart given herewith will enable the experi-
merter to use up odd bits of copper foil which
he might otherwise have discarded as useless.

As a second example, let us consider the
construction of a fixed condenser of capacity
.01 microfarads from pieces of copper foil
which give an overlapping area of length
5-4 centimetres and breadth 31 centimetres.
Let us further suppose that the mica to be
used is -05 millimetres thick. The problem
is to determine the number of metal plates
or foils to be put in the condenser to give the
required capacity value. ‘

Using the measurement chart, we first place

533
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a ruler across Scales II., III. and IV. so that
its edge passes through the redding 54 on
Scale II. and through the reading 31 on
Scale 1V. The edge of the ruler gives us a
reading of approximately 17 on’ Scale III.
(see line EF on chart). Next we place the
ruler so that its edge passes through the
reading 05 on Scale I. (thickness of mica)
and through the point where line EF crosses
Scale III. Incidentally there is no need to
bother taking readings from Scale III., but the
numerical scale provided will save the con-
tinuous drawing of lines across the chart.
In this last position, the edge of the ruler
will be in the position indicated by line GH
on the chart. We now place our ruler so that
its edge passes through the point where GH
cuts Scale V. (approximately -00185 micro-
farads) and through the reading -ox on Scale VI.
The line KL indicates the edge of the ruler
in this position. Where KL cuts Scale VII.
gives us the number of plates which must
be put into the condenser. Since KL cuts
Scale VII. nearer to 7 than to 6, and also in
order that our condenser should exceed rather
than fall short of the value 'or microfarads,
we should put 7 plates in the condenser.

In order to show how elastic is the use of
this measurement chart, let us consider as a
third example the construction of a fixed con-
denser of capacity -002 microfarads when the
number of plates must be 4 and the mica to
be used is -2 millimetres thick.. Let us also
make the stipulation that the plates of the
condenser must be square. Our problem is
then to find the side of the square plates. The
work is as follows :—

Position Indicated :
Note,

of edge by line
of ruler,
First MN 4 on Scale VII,, .Crosses Scale
: ‘00z on Scale VI V. at point
*00066,
Second PQ 00066 on 'Scale Crosses Scale
V,2onScale I, {1II., at
point 26.
Third RS  Right across  Gives
Scales II., III. required

and 1V, perpen- reading of

dicular to all 51 cms. on
these three . either Scale
scales and 1II. or IV,

passing through
point 26 on
Scale III.

Result :—The condenser plates must
metres square,

be 51 centi-
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Fig. 8, which gives equivalent measurements
in inches and in the metric system, is provided
with a view to helping those experimenters
who already have measuring instruments
graduated in inches and decimals of an inch.

August, 1923

By changing measurements made in inches
and decimals of an inch to centimetres and
millimetres the measurement chart in Fig. 7

- can be made full use of.

I NCHES

'

0] 2
] l TENlTHS ’ l
! v

3 4

CENTIMETRES AND MILLIMETRES

SCALE REPRESENTING THOUSANDS OF AN INCH.

0 Viooo Sdooo $ooo 4Aoce  Sdooo Sbooo  Wooo  Bhooo  icse  Yooo
l I | 11 I l 1 | |
l 7 1717 1T 117 , T 11 Py T 1T ' 1T 1T 1T 1717
1 n *2 "Hn
SMALL UIVISIONS REPRESENTING TENTHS OF MILLIMETRES
Fig, 8.~Conversion scales
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5 ULTRA-SONIC WAVES FOR SUBMARINE ¢
D C '. ) E
R t : SIGNALLING : t -
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- LANGEVIN has delivered a lecture
M + recently before the Marine Academy:-
® on the use of ultra-sonic sound-

waves for submarine signalling. :
These waves are sound-waves above the.
human range of audibility and constitute-
apparently the only means of directive sig-
nalling and detection for submarine use. Wire-
less waves are absorbed by a thickness of

ties of quartz discovered in 1880 by Curie.
The device is connected to a high-frequency

* electrical generator, similar to those employed

sea-water of a few metres, and light-waves are
equally incapable of penetrating any consider- -

able distance.

The shortness of the waves used, which have :

a frequency of 30,000 to 100,000 per second,

enables them to be emitted in the form of a
beam, rendering directive signalling very easy. -

This sound-beam is also useful for exploring
submarine regions, and particularly for
“sounding ”* and for the detection of icebergs
by means of the reflection of the waves from
the berg. ‘

The apparatus employed consists of a block
of quartz and steel, the action of the arrange-
ment depending upon the piezo-electric proper-
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in wireless telegraphy and is submerged
beneath the surface of the water ; the electrical
energy is transformed into ultra-sonic waves
of the same frequency as the oscillations
in the applied alternating current, and a sound
is sent out in a form of a beam, which may be
rotated at will. Conversely, the ultra-sonic
waves which fall upon such an apparatus are
trapsformed into electrical oscillations, which
may be amplified and detected by ordinary
wireless methods, in fact the practical solution
of the problem of ultra-sonic signalling has
only been rendered possible by the use of such

-amplification.

- This new apparatus serves both as transmitter
and receiver just as the wireless aerial serves
the double purpose in wireless telegraphy :
it constitdtes in fact a submarine aerial for
directional transmission and reception.

[Le Radio].
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HE development of high-
power transmitting valvesin

this country for navel pur-
poses dates from about 1926 and
has been largely due to the work
carried on at H.M. Signal School,
Portsmouth. At about the date
mentioned, the ‘‘ Round ” valve,
for heterodyne purposes, and also
the “ Oscillion ” valve had been
developed, and the latter was
employed in an experimental
transmitter which had been de-
signed for use in seaplanes.

The researches which have been
devoted to the production of high-
power transmitting valves have
been well justified and have no
doubt exerted considerable in-
fluence upon wireless development
in various parts of the world.

The problems which had to be
investigated related partly to the
electrical design of the valve and
partly to the choice of suitable
materials for the envelope, and the
proper mechanical construction.
The following account deals with
the manner in which these pro-
blems have been investigated and
more particularly with the employ-
ment of silica envelopes for the
valves, for the purpose of with-
standing the very large heat radia~
tion when transmitting large powers,

At about the end of 1916 a valve
transmitter had been made which
was capable of producing a current
of 4 amperes in the aerial of H.M.S.
Vernon, - Portsmouth, and which
permitted the transmission of sig-
nals from Portsmouth to the naval
station at Aberdeen. The electrical
design of the valve was influenced
by the publication at about this
time of the work of Dushman and
Langmuir on pure electron dis-

Fig.1. 4 25 kw, silicq valve,
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charges, and it may be said thal
this particular aspect of valve
design was then beginning to be
fairly well understood. With the
production of higher powers, how-
ever, the problem of providing a
suitable envelope for the valve
became more acute and investi-
gations eventually led to the
adoption of silica, which material
has proved very satisfactory for
this purpose. The development of
the silica valve has been principally
carried out by H.M. Signal School
and the Mullard Company, and
Signal Schocl has embodied the

~ results of the work in a considerable

number of official patents.

Desi‘gn of Transmitting Valves

The specification - to be followed
in the case of a transmitting valve
is usually based on the rating of the
valve and the d.c. voltage which
is available for the ancde supply.

Anode~—The rating of the anode
is the average power which it is able
to d’ssipate under normal working
conditions. This discipation takes
place almost entirely by radiation,
and the amount of the radiation
per square centimetre of the surface
can be fixed when the maximum
temperature at which the anode
may safely be run is known. It
has been found in practice that-
between 35 and 45 watts per square
centimetre may be dissipated, the
actual amount ‘depending upon
the nature of the anode material.
It will be seen that the deter-
mination of the necessary anode
area is thus a comparatively simple
matter. The anode is conveniently
made in the conventional cylin:
drical form, and the relatior



MODERN WIRELESS

between the length and the dia-
meter of the anode may be made
subservient to practical consider-
a‘ions—for example, to the most
convenient size of the cylindrical
envelope.

Filament—The value of the
emission current from the filament
is determined from a consideration
of the total energy which it is
desired to give up to the anode
per oscillation and the effective
mean anode voltage during the
part of an oscillation when the
anode current is flowing. The
maximum working temperature of
the filament will depend upon the
material and upon the intended
life of the filament. In practice
this temperature is about 2,000
degrees Centigrade, and as the

 emission from a tungsten wire,
whether pure or thoriated, has
already been investigated, it is
easy to specify the filament area.
For a given area, the diameter of
the filament will depend upon its
length, and it is found desirable to
arrange for the length of the fila-
ment to be somewhat greater than
the length of the anode; the
reason for this will be mentioned
later on when we describe the
process of bombarding the anode
in the final stages of the evacuation
of the valve.

Grid.—The practical success of
the valve depends upon the grid,
the dimensicns of which now remain
to be determined. The coastant
p of the valve to be aimed at
depends upon the circuit conditions
under which the valve is to be used,
the coupling arrangement of the
grid and anode circuits, the ampli-
. tude of the oscillations to be pre-
duced and the ease with which the
circuit can be set into self-oscilla-
tion. This constant u is a function
of the anode and the grid diameters,
the grid spacing, and the diameter
of the wire from which the grid is
made : its numerical value for the
valves in question may be between
20 and 30, but it is possible to use
a valve for which the value p of is
as high as 2350,

The diameter of the anode bhaving
been fixed, practical considerations
govern the grid diameter and the
diameter of the grid wire; hence
the grid spacing is determined and
the electrical design of the valve
is complete.

At about the commencement of
1917 the design of valves with
glass containers was proceeded with

on the lines indicated above, and
a valve of 590 watts rating could
easily be produeced. It was not

long before a glass valve of 83

watts rating was successfully con-
structed and used. It was largely
in the employment of the latter
valve, however, that the limita-
tions of glass as the material for
the envelope became evident. It

"was seen that serious difficulties

with the glass container would be
encountered with any further in-
creases in the rating of the valve,

and in fact an experimental valve

designed to have a rating of 3 kw.
was a failure from this cause.
There appeared to be no real
difficulty in the electrical design
of high-power valves, and it was
thought that, provided a suitable
heat-resisting envelope could be
obtained, which would also permit
the maintenance of the very high
vacuum, there should be no imme-

-diate limit to the power which
could be dissipated. At this time -

a valve rated for an anode dissi-

pation of about 4 kw. was aimed at. .

Methods of Cooling

"The heat generated at the anode
is under some conditions very great,
and the problem of getting rid of
this heat was not an easy one.
Various methods suggested them-
selves, of which one was to make
the anode in the form of a coil of
metal tubing through which a fluid
could be passed whilst the valve
was -in operation. The practical
trial of this method has been post-
poned owing to the fact that cer-
tain difficulties in its employment
were foreseen, and other methods
have been found more immediately
convenient.

A second suggestion was to
make the cylindrical anode serve
also as the outer wall or envelope
of the valve. It was obvious that
the cooling would in this case be a
very simple matter. This method
has, as a matter of fact, been
tried with some success, and it is
possible that at a future date it
may be adopted for very high
powers. °

Another method of rather a
different kind is the substitution
for the glass envelope of the valve
of a material which has a high
diathermancy (transparency to
heat) and a low co-efficient of
thermal expansion. The substance
which at once suggests itself is
silica, which, in addition to the
properties already mentioned, has
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- complicated mechanical

. of damage.
“ience of glass manipulation will
. realise that the procedure mentioned

-with a glass envelope.
.important disadvantage in the use
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also a very high melting point.
This material has now been success-
fully used for the containers of
high-power valves, and the results
obtained have been extremely en-
couraging, although in the early
stages many serious technical and
manufacturing problems had to be
solved.

Silica Valves

From the point of view of
the actual construction of the
valve envelope, the pre-eminent
advantage * of silica is its very
low co-efficient of thermal expan-
sion; this renders it almest
entirely free from the liability
to crack - when subjected to
sudden local heating or cooling,
and- permits the making of many
designs
which would be quite impossible
with glass. When it is considered
that some of the valves are three
or four feet in length and perhaps
fifteen inches in diameter, and
that they have numerous side-
tubes attached, it will be realised
that the manufacture of such an
envelope in glass would present a
serious glass-moulding problem.
Furthermore, it is frequently de-
sired to open up the envelope
in order to replace electrical
parts, and with silica this open-
ing up can easily be accom-
plished by means of simple rotary
tools such as those employed by

. dentists, the re-sealing being ac-
- complished by means of the oxy-

hydrogen blow-pipe. In the bom-
bardment of the tubes in the final
stages of the evacuation, the silica
vessel may be allowed to heat up
to a much higher temperature than

. glass would withstand and after-
. wards it may be cooled by means

of an air blast without any fear
Anyone having exper-

above would lead to endless trouble
The only

of silica is its high first cost, but
having regard to the extreme
facility with which it may be
manipulated, as well as its techni-
cal possibilities, the matter of cost
is comparatively insignificant,

Sealing-in of Leads

In the case of electrical leads
through glass, advantage is taken
of the fact that the co-efficient
of expansion of platinum is approxi-
mately the same as that of glass,
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and consequently an air-tight seal
is easily made in glass by means
of platinum wire. With silica,
however, this circumstance is not
available, and a certain amount
of experimental work has been
carried out on the question of the
most suitable seal for the leads
into the silica envelope. A seal
recommended by the Silica Syndi-
cate, with some modifications by
Signal School, has been found very
satlsfactory up to a current-carry-
ing capacity of over 20 amperes.
This method consists essentially
in the employment of a molyb-
denum wire sealed into a silica tube
by means of a long sleeve of lead.

Although the silica has obvious
advantages in regard to its natural
properties, the manufacture of
large size silica envelopes was
found to be a matter of some
difficulty, and it was not until the
beginning of 19rg that a really
satisfactory silica bulb " of the
necessary dimensions had been
obtained and fitted up into a valve
ratéed at 2 kw. Many further
difficulties were experienced in
connection -with the bombardment
of the electrodes and exhaustion
‘of the vessel, and it was not until
" about November, 1979, that the
first large silica valve was completed
_and sealed off. Unfortunately, this
valve, which would otherwise almost
certainly have been a success, was
insufficiently exhausted, with the
result that in operation: it became
considerably over-heated.

The employment of silica for the
valve envelopes, however, had
shown such definite promise that.
H.M. Signal School set to work
seriously to study the manufae-
turing side of the problem. The
existing valve laboratory at Signal
School was extended and special
arrangements were made for work -
on high-power valve construction,
It is interesting to note that the
substitution of special metal tables,
strengthened by lattice frames,
instead of the wooden benches
which had previously been employed
for small valve work, led to the
disappearance of one of the most
frequent troubles, namely, the
cracking of the glass tubes which
were employed for connecting to-
gether the valves and the mercury-
vapour pumps and subsidiary
apparatus. Eventuallyit was found
necessary to eliminate all joints of
foreign material, and the whole of
the apparatus, mcludmg the valve,
the gauges, and the pumps, was

constructed throughout of silica
fused into one continuous piece.

Exhausting the Valves

It has already been mentioned
that the Mullard Valve Company
had collaborated in the develop-
ment of the silica valve, and by
the end of 1920 it was possible to
obtain from the Mullard Company

. silica valves which were complete

except as regards bombardment
and exhaustion.

In 1921 an attempt was made to
produce a 10 kw. valve, and
towards the end of that year a
valve was actually exhausted and
sealed capable of dissipating ¢4 kw.
under working conditions.  The
bombardment of this valve was
found to be a very arduous task,
necessitating continuous attention
on the part of the laboratory staff
for about thirty hours. In view
of the necessity of reducing the
manufacture of such valves to a
proper commercial basis, a careful
study was made of the times at
which the principal evolution -of
the gas took place, both from.the
silica and from the metal, and as
the - result of these inves‘cigations
it was eventually possible to reduce
the bombardment peried for a
24 kw. valve to about one hour.

" This result was obtained, amongst

other things, by making all the
silica and metal employed in the
construction. of the valve scrupu-

~ lously clean, and also by taking
the greatest possible care that no-
oxidation of any of the metal parts. -
should occur *during- the assembly.,”

After the assembly the. valve.is
continuously .baked and pumped.

Anode Bombardment

The emission current employed
in the case of the 24 kw. wvalve,
during the orocess of bombarding

the anode in the last stages of the

exhaustion, was about 34 amperes.
During this progess a certain wast-
age of the filament took place, but
it was found that this wastage
was practically negligible. Any
diminution in the diameter of the
filament will result in an increase
in the resistance of the filament,
and therefore, in order to produce
a given current through the fila-
ment, a greater voltage will be
required. In an actual case it
was found that in order to produce
a heating current of 20 amperes,
the filament voltage before bom-
bardment was 361 and aifter
bombardment 36-2.
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Pressure Indications

During the process of pumping,
an ordinary Mcleod gauge i3
employed to indicate the pressure
down to about o'cocor millimetre
of mercury. Below this pressure
the ammeter in the anode supply
circuit acts as an indicator of the
evolution of gas from the anode
and other parts. It is found that
the reading of the ammeter grad-
ually increases when gas is being
evolved, whereas when the bom-
bardment is complete, so that
there is no further evolution of gas,

. the reading of the anode ammeter

remains absolutely steady.

Some Curious Effects

At the commencement of the
bombardment it is sometimes found
that on switching on the full anode
voltage (the grid being at, perhaps,
300 volts) there is practically no
emission current whatever, whereas
the normal emission current to be
expected under the circumstances
may be as much as 3} amperes.
This effect will sometimes persist
as long as fifteen minutes, when
the normal emission will suddenly
set in and afterwards remain steady.

Another remarkable effect which
is frequently observed with thes
large valves is a diminution in the
brightness of the filament at tho
moment when the anode voltage
is applied. When the valve is
working normally, however, the
anode quickly heats up, so that
the dimming effect, if it persists,
is’ masked.

Tt is difficult to account for this
dimming -effect of the filament,
but it has been suggested that it is
due to the so-called ‘' latent heat
of evaporation ”’ of electrons. In
the case in question, the absorption
of energy, according to Richard-
son’s theory, would be about 135
watts. The watts consumption of
the filament under these conditions
is about 720, but it is possible that
the emission taking place from the
thin outer layer of the filament
may cause a momentary lowering
of the- surface temperature suffi-
cient 1o account for the observed
effect,

The Life of the Vaive

The filament is, of course, the-
part most likely to require replace-
ment, and upon the life of the
filament usually depends the life of
the valve. In some of the earlier
designs it was found that the fila-
ment became slack after some 50
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hours’ use, and the electrostatic
forces: Between the filament and
the grid caused one leg of the fila-
ment to be pulled over to the grid,
with the result that the filament
was destroyed. In later designs,
however, this difficulty has been
successfully overcome, and some

of the valves made at Signal School

have been in use over 1,000 hours

without showing any
deterioration,
The use of silica. valves enables

signs. of

a large power output to be obtained.

from a wireless transmitting instal-
lation ‘of comparatively small
dimensions;, and consequently this
type of valve. is particularly advan-
tageous on board ship, which is one
of the reasons why H.M. Signal

MODERN WIRELESS

School has devoted: se.much- atten-
tion to its development. Silica
valves of r kw: up-to- 4 kw. rating
are now manufactured by the
Mullard Company as a commercial
article, although a large proportion
of the output of this type of valve
has up to the present been absorbed
in the fulfilment of Admiralty
orders,

: : Max. > |Filament|Fi 5 Satn. |y, s ' otor
|V TYPE it |t Fimmont] Anode Volts Current sonsth Oﬁ‘;f‘j‘ Iﬂi’“"’méﬁq
* @1 KW.} 1 EW. | 14 10 4000 | 06 24 60 | 31 | 8
| U 1 KW. | | | Y
OC 1 KW. | 10000 to \ ‘ ;
ue 1 KW.} 1 KW.| 10 20 12000 11 24 60 | 3¢ | .8
KW. ~ |
0 25 KW Ll a5 KW.| 16 145 6000 10 24 60 4 |10}
U 25 KW.| 10
0C 25 KW.|| ,, vw | 1w go | 10000t fon l or | eg | 4 |10
UC 25 KW.) 12000 :
I U 4 KW £ EW.| 21 | 2 — 15 | 25 | 64 | 4 | 115

Table giving inleresting details of various transmitting valves.
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We have received from Messrs. Simpson and Blythe an illustrated li’s:t,'of‘ their

well-known * Turret

masts are very soundly constructed upon good engineering principles.

" aerial masts.

The particulars given indicate that these

They are

Supplied in a variety of sizes, complete ;withf all the requisite accessories. One of
their special features is their lightness,
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. DIRECTIONAL WIRELESS, ON SHIP OR .
] 0]
] SHORE ?
0 .

o - By Lt.-Col. HAROLD F. TOWLER. H
Eﬁ In this article the author discusses the highly important poinl as to whether the I[;]:
F direction finding apparatus should be located on the vessel itself or on land. g
E] His conclusions point to the advisability of fitting the gear on the ship. B
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HERE has been discussion amongst
technical experts for some time as to
whether the best position for the wire-

less direction finder was on board the ship or
whether it should be on shore. The report of
Mr. F. W. Dunmore of the Bureau of Standards,
U.S.A., appears to have convinced the U.S.
Government that the place for the direction
finder is on board the ship. I gather this
information from a very interesting chapter
in C. W. Taussig’s book “ The Book of Radio.”

This decision is the more interesting in view
of the large number of shore stations that the
American Government have erected for direc-
tion finding purposes.

There is one very important point in this .

matter that does not seem to have received
the attention it deserves, and that is the great
assistance that wireless direction finding can
be to the saving of life at sea.

We all know the ,,.--~,.., call which
interrupts all traffic and sends every ship in
the vicinity to the help of the ship in distress,
but possibly few people realise the difficulty
that may be experienced in reaching that ship
with the minimum loss of time.
some cases, where the ship in distress may be
on fire, the problem is not difficult, for her

Of course, in

position is indicated for many miles by columns -

of smoke ; but if we take the case of a steamer
which has struck an isolated rock, submerged
wreckage, or ice, in foggy weather, the SOS
call is sent out together with the estimated
latitude and longitude in which she is. If she
has unexpectedly struck a rock, it is quite
obvious that she is not in the position she
was expected to be in—but in any case, there
is no time for very great care in carefully
calculating the position—the swinging out of
lifeboats, attention to the discipline of the
ship and many other things distract the cap-
tain from giving very detailed attention to
figures, The ship receiving the SOS call
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alsq cannot be certain of her position within a
mile or two, the weather being foggy she can
only rely on her estimated position, unless
she happens to be within sound of any fog
signal which might assist her. It is therefore
quite within the bounds of possibility that the
combination of these two approximations of
position may leave an error of as much as
five miles from the actual position. And five
miles in foggy weather; exercising the caution
necessary to prevent striking the same danger
which has placed the other vessel in distress,
takes a lot of searching and contact may be
eventually established only by sound.

Mr. Taussig gives a very interesting example
in the case of an accident which happened on
the night of August 6, 1920, to the United
States steamer Alaska.

The Alaska was bound from Portland to San
Francisco with 136 passengers and a crew of
84 on board when she struck Blunts Reef, off
Cape Mendocino in Northern California, during
a thick fog, and sunk in half an hour.

The accident happened at 9.15p.m., and
during the half hour that elapsed before she
sank the Alaska sent out distress signals.
The first arrival on the scene of the accident
was the steamer Anyox who was ten miles
away when the Alaska struck. The Awnyox
arrived at 11.15 p.m., and with the assistance
of other vessels which arrived later, saved
many lives, but 4z lives were lost.

The steamship Wahkeena, who promptly
answered the Alaska’s distress signal, did not
reach the scene of the accident until 7.30a.m.
the next day-—although by her estimated
position she was only 14 miles away. Mr.
Taussig says that ““ For two hours prior to the
grounding of the Alaska, its radio operator
had been trying to obtain radio bearings by
transmitting to the Radio Compass station
at Eureka, California, but had been unable to
get into communication with that station.
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"The failure to obtain bearings was due in part
to the fact that a large number of ships were

endeavouring to obtain bearings at the same

time.”

This case seems a striking example in support
of the American decision that the direction
finder should have becn on board the’ ship.
If the Alaska had had a direction finder during
those two hours before she struck there would
have been no doubt as to her position or that
she was steering a dangerous course. Instead
of an enormous volume of signals appealing to
the shore station for bearings, there need have
been no disorganisation of wireless traffic. The
ships would have fixed their position as often
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A FRENCHMAN ON ENGLISH AMATEURS.

MODERN WIRELESS

....

as a check was considered adwisable without

" having to transmit a single message, and they

would have been able to treat the shore wire-
less stations exactly as though they were
lighthouses that they could see. Even if the
Alaska had not had a directional wireless set
on board, and the accident had ooccurred—
provided other vessels in the vicinity had had
directional wirelesson board—they would have
been led to the actual scene of the accident by
the S O S signals sent out during the 30 min-
utes before shesank, and would have been able
to check their own positions by occasional
bearings of the shore station to prevemt the
danger of running on to Blunts Reef themselves.

Dooonona

Electrique ” an account of his im-
. pressions of a visit to England, Scot-
land, and Holland, where he has been investi-
gating amateur wireless stations. M. Deloy
was particularly impressed with the con-
siderable “developments in amateur wireless
stations which had taken place in England
and Scotland. If we look for the causes of
these developments, he says, we find them
more particularly in the fact that trans-
mission has béen licensed in Great Britain for
several years, and that regular telephony
transmissions from the Hague and other
stations have stimulated interest.  Further-
more, the establishment of regular broad-
casting service in various towns in Great
Britain has attracted considerable public
attention. - This development is beneficial all
round : ‘the manufacturing and commercial
community profit by it, and in consequence
amateurs are able to obtain suitable parts for
assembling their own apparatus readily and
cheaply ; all this is a considerable help to
progress, ~
“In general, I have noticed,” adds M.
Deloy, “ that the British amateurs take much
more pains over their sets than we commonly
do here. In addition, they are favoured by

M {LEON DELOY has given in the “ Onde
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the latitude of their country, and the scarcity
of strays and atmospherie disturbances sur-
prised me very much. ‘

“ High-frequency amplification on short
wavelengths seems to give excellent results,
and to be much less difficult than has com-
monly been supposed in France; we have
still ‘much to learn in this direction.

“ The British amateurs regulate the heating-
current of their valve filaments with great
precision by means of rheostats. This ap-
pears to be very good practice, and enables
them to obtain the maximum sensitivity from
their valves by accurate regulation of the
applied EM.F.” o ‘

In Holland, M. Deloy studied the receiving
apparatus made by the Nederlandsche Radio
Industrie, -which is of special. construction.
This apparatus generally includesa H.F. ampli-
fier, detector, and L.F. amplifier, all the valves
being Philipps. The windings of the ocoils
are made on a special principle, and the
greatest care is taken tfo secure maximum
sensitiveness of the apparatus. . : :

The only fault that M. Deloy has found
with this apparatus is that it is too dear for
the French market, owing to the adverse rate
of exchange,
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H A NOTE ON THE USE OF LOUD-SPEAKERS
0 Many demonstrations, both public and private, are complelely spoiled by the misuse of loud- ]
S speakers. In this note the author gives some valuable advice on how to avoid such trouble. (]
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HE * big noise ”’ in wireless is becoming

I too commonly sought after nowadays.

- It may be all very well for the possessor

of a set who is never satisfied unless he is
filling his home with clamant reproduction
from his loud-speaker—regardless, of course,
of sweetness of tone and sonority—but if the
same individual conducts public demonstra-
tions in the same way, the offence becomes
nothing less than sheer abuse of the science,
and the people who listen to it would probably
be far more pleased had they listened-in on a
simple crystal set. The limits of the set in
use should be fairly recognised; it is bad
practice to strain the installation by unduly
high plate voltages, high filament tempera-
tures, and tight coupling. That way lies
trouble other than distortion, for the lives of
‘the valves may be considerably shortened.
These points should be borne in mind, par-
ticularly in the reception of broadcasting,
and if really large audiences are to be enter-
tained the best method undoubtedly is the use
of efficient detecting and amplifying apparatus
together with a good power amplifier and
several loud-speakers connected in parallel.
A loud- -speaker, it should be remembered, is
capable of giving clear reproduction only up
to a pomt Beyond that, when the volume
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GLASS ENCLOSED DETECTORS.
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AVE you noticed how there has been a
sudden boom in enclosed crystal detec-

H tors ? A few months ago practicallyall
the crystal detectors sold were of the open

variety. Now you find every shopselling little de. -

tectorsin which the crystal and the cat-whisker
are enclosed in asmall glass cylinder with caps
ateach end to keep out the dust. Suchdetectors
look very neat and are mechanically an easy
job to make.  Of course it is advantageous
to keep the dust away from the crystal and
this probably accounts for the popularity
of this type of stand. Incidently the glass-
enclosed detector will often ‘‘give away”
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of sound is too heavy, distortion plays havoc,
With several loud speakers, however, the
desired volume may be obtained without loss
of clarity, but one must be careful to have them
placed so as not to produce conflicting echoes.
If possible the acoustics of the room in which
the demonstration is to be made should be
taken into consideration. At a demonstration
recently in which two loud-speakers were used,
set facing each other from opposite sides of
the room, a weird effect was introduced by
the sound waves from each meeting in the
middle and creating a peculiar echo. It was
eliminated by putting the loud-speakers in
close proximity to each other and facing in the
same direction.

If every public demonstration of wireless
was conducted on proper lines, we should very
quickly hear the last of the similarity of
wireless to the gramophone. Under the right
conditions speech by wireless is very much
more accurate than by gramophone, while
the music of practically every instrument can,
by its means, be reproduced with its true
qualities and features preserved to an extent
which most people would describe as perfect.
And that has never been done yet by
gramophone,

L.B.P.
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its owner, for an examination of the lower
part of the little cylinder frequently shows
the accumulation of debris dueto constant
scratching of the crystal face! Of course a
properly adjusted crystal detector will not
shed the dust in this fashion, and the presence

-of the debris is a clear proof that the owner of

the set does not know how to adjust his
detector properly., Next time you wvisit a
friend who possesses one of these detectors
look and see if there is any crystal dust there,
Very likely the worst offenders will proudly
show clean glasses as they will have read this
note before you reach the house! P.W.H,
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great many of the two and three-coil

stands now on the market, I have never
come across one that was all that could be
desired. The worst are those in which the
movement of the coils is effected by means of
toothed pinions. The gears very soon develop
a good deal of backlash and the bearings tend
to wobble; hence, when the handles are
moved the coils travel in a jerky way, which
makes fine tuning a matter of extreme difficulty.

Another bad fault found in holders of
certain designs is that the moving coils are
mounted on spindles which are supported at
their upper ends by a brass plate. Stands of
this type frequently break down in use through
the occurrence of a short circuit through the
plate.

But the quarrels that I have with every
pattern save the Igranic stand for gimbal-
mounted coils, and the Gambrell holder, is
that they do not permit sufficiently small
adjustments of the coupling to be made.
In most makes the coils are mounted upon
pivots and the only adjustment that one can
make is to increase or decrease the angle
between them. This is all very well if they
are fairly close coupled, but after an angle
of about 45 degrees is reached the tiniest
movement of the handle makes a very big
difference in the degree of coupling.

There are coil stands which permit of a
straightaway movement, the coils being mounted
upon holders which travel on pairs of brass
rods. This is quite good, but unless a turning
~ movement is also possible, one cannot make
those tiny adjustments that are often needed
on a crowded wavelength in order to bring
in a desired signal and banish others.

What is required in a coil-holder is a double
movement.
already referred to provide this, for besides
being able to vary the angle between the coils
one can also turn each upon its axis in order
to make fine adjustments. After a long
series of experiments with all kinds of designs
I am very much in favour of a pattern which

THOUGH I have used at various times a

The Igranic and Gambrell stands -
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A NOVEL THREE-COIL STAND.

By R. W. HALLOWS, M.A,
(Staff Editor).
This coil holder has several novel and desivable features not generally found in commercial types,
{1 oo oo oo o o o o o o o o o o e o o [ )

£l
£l
[m]
]
0
0]
Ll
[
0
[l
.

makes use of a straightaway instead of an
angular movement, and at the same time allows
each of the travelling coils to be given an
independent swinging adjustment.

The coil-holder about to be described was
made up more than a year ago, and it has
proved satisfactory in every way. There are
no mechanical parts to wear out, and the
adjustments are so fine that one can get the
very best out of the set with it. A glance at
the photograph will show that it is simplicity

The finished coil hoider.,

itself. A brass rod, supported between two
wooden end-pieces, is provided with three
coil-holders, the middle one fixed, the other
two capable of being moved inwards or out-
wards along the rod. Besides its motion
towards or away from the fixed coil, each of
these has also a circular movement, the rod
being the pivot upon which they turn, and
the handles acting as set-screws to keep them
fixed in the position which has been found
most suitable
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The base is a piece of wood—hard wood
preferably, though this affects merely the
appearance of the finished stand and makes
no difference to its efficiency—measuring 12 in.
by 4in. by %#in. or rin. thick.

Fig. 1,—End piece.

At either end is mounted a wooden support
of the size and shape shown in Fig. 1. Two
long screws secure it to the base. The guide
for the coil-holders is a 12in. length of }in.
round brass red which passes through a hole
drilled in each end-piece, and is held in place
by having a § in. woodscrew turmed down

tightly upon it. :

Fig. 2.—Detail of coil-holder,

Fig. 2 gives details of the coil-holders
themselves. Each is made from a piece of
}in. ebonite measuring 1}in. by 1fin. In
the front edge are drilled two }in. holes
9.16in. apart: these are for the plug and
socket. Phigs and sockets may be purchased
from advertisers in MoDERN WIRELESS at 2d.
a pair. Their shanks must be shortered with
the hacksaw so that they are half an inch or
a little less in length. they are a driving
fit for a 3. hole, they will fit very tightly
iato the edge of the holder, ' ’
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When they are in place a 4 B.A. tapping
hole is drilled as shown in each side of the

* holder, and right into the brass of plug and

socket. These holes are tapped and provided
with 4 B.A. round-headed screws long enough
to make good contact with the brass. Half
an inch beyond the ends of plug and socket
a }1in. hole is drilled through the holder. This
is for the guide rod to pass through. In the
edge opposite that in which the holes for plug
and socket were made a 4 B.A. hole is drilled
and tapped, running into the }in. hole. This,
in the case of the fixed coil,is for a countersunk
set-screw which keeps the holder in place upon
therod. In the other two it is for the threaded
rod, which is fixed into the extension handles.
These handles are made of 1in. round
ebonite rod: Two and a half inches is a
convenient length for them, but they may be
made longer if the effects of body capacity
are poticeable when the hand approaches the
stand. In one end of each a 4 B.A.

hole is drilled and tapped. Into this is inserted

2%

Fig. 3.—Extension handle.

a 1} in. length of screwed rod, which is screwed
tightly home. If the hole is a rather easy fit
and the rod is found to be liable to work loose
a 6 B.A. countersunk screw may be used as a
set-screw to keep it in place; as a rule, how-
ever, this will not be found necessary.

The holders having been placed upon it, the
guide rod is placed in position between the
end supports and fixed by means of the
woodscrews previously referred to. We must
next mount three pairs of terminals upon the
base. The simplest and most satisfactory
way of doing this is seen in Fig. 4. For each
pair we cut out a piece of } in. ebonite measuring
2}in. by in. In this are drilled four 4 B.A.
clearance holes, two for the shanks of the
terminals and two for the woodscrews used to
fix the block to the base.

Before igserting the terminals screw each
block down to the base; then with the point .
of the scriber mark the exact centre of each
of the terminal holes. Take the block off
again and with brace and bit make a deepish
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recess to clear the shanks of the terminals and
their nuts. The terminals may now be mounted
upon the blocks, and the latter screwed down
to the base. If the recesses made in the wood
are properly centred and of sufficient diameter
ard depth, the terminals will not touch the
weed, and insulation will be as good as if the
evtire base were made of ebonite.

B
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.‘_.
N

Fig, 4.—Terminals on ebonite block and plan of block,

The fixed coil is connected to the middle pair
of terminals by means of systoflex covered
copper wires. The moving coils are wired
to the other two pairs by lengths of good,
well insulated * flex.”

The holder is now complete. lLet us see
what it has cost to make. The base board
plus end pieces will probably be made from
some odd pieces of oak, teak or mahogany
found in the wood box of the workshop.
But even if they have to be bought, their cost
will not run to more than ninepence. The
other components required we may tabulate
as follows :—

3 plugs and 3 .sockets ...

12 in. length of }in. brass 10d
Ebonite for coll»holders
Ebonite rod for handles
FEbonite for terminal blocks

6 terminals

4 B.A. screwed rod SCrews, etc
Flex wire .

SoooOoOmM~MOOY
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.

Total 3 9

If we add 9d. for the base and the end
pieces the entire cost works out at only 4s. 6d.
—and surely no three-coil tuning stand could
be made for much less than this! Nor is the
time needed excessive. If one works in quite
a leisurely way the job can be done in three
hours or less, all parts being well finished up.
As the tools required are only a brace with a
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£in. bit, a breast drill with }in,, and 4 B.A.
cleararce and tapping drills, a 4 B.A. tap,
a hacksaw, a wood plane, a wood saw, a screw-
driver, ard a chisel, there are few amateur
workshops in which it cenrct be undertaken
with the greatest ease,

In use the turirg stard will be found to
be delightfully simple to handle. The middle
(fixed) coil is the secordary, one of the moving
coil5 being the primary. On broadcast wave-
lergths the third coil carnot be used as the
recction inductance, for it is very rightly not
permitted to couple it even to the secondary.
When, however, one is working either upcn
foreign telephonic transmissions or upon the
greater wavelengths the reaction coil may be
fitted into the remaining coil-holder,

When tuning, the handle of the seccndary
is grasped in one hand and given a slight anti-
clockwise turn. This loosens the screwed rod,
which was acting as a set-screw and holdirg
the coil fixed, and allows it to be moved in-
wards or outwards along the rod. As soon
as signals have been tuned to their maximum
strength by the straightaway movement, the
coil is pivoted gently backwards or forwards
until the best adjustment is found. The
tiniest clockwise turn of the handle then fixes
it firmly in position. The reaction coil is
dealt with in the same way.

As one is not depending upon any mechanical
contrivances tuning becomes a very simple
matter, for there are few appliances so delicate
or so sensitive as the human hand. Curiously
enough there are ‘“hands” in wireless just
as there are in riding or driving. The beginner
is clumsy at first when he starts to make
adjustments, but the expert gets the ““ feel ”
of a tuner very quickly and can de what ke
likes with it.

The three-coil stand described will be found
to be extremely selective on account of the
double movement that can be imparted to
the sliding coils. The advantages of this will
become particularly apparent if it is tested
on such a crowded band as that to be found
just beyond 12,000 metres. The straightaway
movement of the coils brings in a perfect
babel of signals; but as soon as the primary
and reaction inductances are pivoted slightly,
some signals gain in strength whilst others
grow weaker and weaker. With careful adjust-
ment a desired signal may be picked out from
the general medley and tuned in to the
exclusion of the rest.
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SPECIAL NOTE. Al apparaius described in this segiion has been tested
by our expert, and readers can therefore rely fully en the opinions given.

A New Loud-Speaker

Messrs. The Telephone Manu-
facturing Co., Ltd., have sub-
mitted for practical test one of
their “True Music” loud-speakers.
This is of the tall trumpet type
(it stands over two feet high), on a
substantial base, which latter
houses the high-resistance tele-
phone receiver, etc., of approxi-
mately conventional type, but.on a
large scale, with a large, powerful
horseshoe  magnet; laminated
pole-pieces ; a large diameter
stalloy diaphragm, and a mechan-
ism of strong, rugged design for
the adjustment of the magnets,
this being controlled by a con-
venient milled-head screw which
projects from the base. = The
copper trumpet and the rest of the
instrument are finished in a dull
black, an ample length of twin
flex being supplied for connecting
to the set. On practical tral, the
adjustment to maximum sensitive-
ness was found .quite easily, the
sensitiveness is indicated by the
fact that 21O was distinctly
audible with a crystal tuner of by
no means the best possible:design
with a P.M.G. aerial, and at a
distance -of a dozen miles, several
feet away from the loud-speaker
in a quiet room. On noisy valve
reception the power compared
favourably with that of other
types; on the STioo, it carried
well in the open air in competition
with daylight traffic noises, and

showed little distortion : best with
a .00z pF condenser shunted
across it.

The workmanship and finish
were good. While the matter of
appearance is largely one of per-

The T.M.C, " Truemusic” Loud-speaker
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against breakdown in use:

sonal taste and prejudice, it appears
to the writer that in the case of an
instrument which in style and
price is calculated to appeal to a
refined public who will appreciate
bharmony and elegance in appear-
ance as well as acoustical per-
fection—with due regard to the
necessity of ample size to obtain
good power—it might be possible
to soften the somewhat stark and
harsh outline of the present model,
for everyday and personal in-
timate use outside of the wireless
den.

A Low-Frequency Intervalve

Transformer

From Messrs. Ferranti, Ltd,,
we have received for test a low-
frequency intervalve transformer of
substantial size (4in. by 2%in.
by 2in.) and careful design. Itis
indeed a refreshing change, and
one calculated to inspire much con-
fidence in the products of the
makers, when so complete technical
details as to design and testings
are communicated. in connection
with a new instrument as was the
case with this Ferranfi transformer.
Not merely the (largely irrelevant)
resistance-ratio is given, but the
sizes of the wire, turn numbers,
etc., are freely revealed. The com-
prehensive factory tests, together
with the generous gauge of wire
used should be a good assurance
the
transformer is guaranteed by the
makers on 130 volts, and 12
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milliamperes plate current. The
turn ratio is given as I.4.

The transformer is of prepossess-
ing appearance, with the high-class
finish one might expect from a
firm of their reputation. The
provision of a copper soldering-tag
for earthing the frameis an example
of the thoughtfulness of design.

On practical test, satisfactory
results were’ obtained, in com-
parison with well-known makes of

of being completed through the
hard steel of the permanent
magnets. It is claimed that this
results in louder and less distorted
speech.

Certainly on practical test on
crystal reception, very good and
loud signals were obtained, after
properly adjusting the magnets
for optimum sensitiveness, The
phones compared very favourably
with good English and two ex-

ceedingly  sensi-

tive Continental
makes of about
the same resist-
ance, which is
4000 ohms for
these phones. The
results on tele-
phony were far
superior to those
obtained, alas! on
many of the
English - made
phones commonly
supplied with
B.B.C. sets.

The Ultra-Adjustable Telephone

high efficiency ; with good magni-
fying power and without noticeable
d stortion. The fairly substantial
core used was appreciated in this
connection. On 130 volts there
were no parasitic noises; very
fine loud-speaking was obtained
with the STr1oo with this trans-
former in either of the two positions
in that circuit: when in the first
‘grid circuit the secondary was best
shunted by a .0o025 u} condenser.
It is a handsome, effective, and
beautifully finished instrument.

A Telephone Head-Set

An " ultra-adjustable ”’ head-set
with adjustable magnets and
laminated pole-pieces with what is
claimed to be a new magnetic
principle incorporated, has been
submitted for trial by this maga-
zine, They are of Continental
manufacture. In these receivers
the laminated pole-shoes, on which
the bobbins of wire are mounted as
usual, are designed and shaped
s0 as to leave only a comparatively
narrow air-gap (some two milli-
metres wide) at the lower end of
the beobbin-carrying portion; so
that the magnetic circuit for the
speech-producing magnetic flux,
which is nearly closed at the outer
end by the diaphragm, is also all
but completed by a short path in
iron at the inner end, in place

These phones
are fairly light;
the headpiece is
readily adjusted
and removed ; the leather-covered
band and sliding adjustment does
not catch in ladies’ hair, we are in-
formed after trial by the feminine
experts ; and they are of a com-
fortable type when once the band
is set right for the size of one’s head.
The magnet adjustment is easy,
and it stays set; the finish and

MODERN WIRELESS

the valves, etc.,, and has com-
partments for both accumuiator
and high-tension battery ; making,
except for aerial and earth con-
nections, a complete self-contained
receiver. A hinged lid gives access
to the interior, and small opal
windows are provided for viewing
the valves when closed.

A “Coarse Tune ' selector switch,
by tapped inductance and series-
parallel condensers, gives rough
tuning ; asecond handle tunes finely
by variometer; and a third ** Fine
Tune ” controls a . compact con-
denser which tunes the anode re-
actance; while a * Reaction”
handle, by means of a barrel-cam
switch which is one of the neatest
devices we have seen in a com-
mercial set, both picks out one of
three combinations of anode-tunjng
inductances with their reaction-coils
in the plate-circuit of the second
valve, and also gives by smaller
rotational movement the variable
reaction. The result is an ex-
ceedingly compact tuning device,

On practical test the instrument
did not belie the implication of its
name; one could sit comfortable
in one’s arm-chair and by manipu-
lating the four handles go the
rounds of London (very loud in
phones) ; Birmingham (readable
easily while 2 - 1.O was working) ;
Cardift ; and (by careful tuning in
the intervals of local broadcasting)
Manchester ; then switch over to
Eiffel (very clear and enjoyably
loud) ; Paris Radiola (ditto), etc.;
Morse, of course, came in very

general appearance unexception-
able; whle the

cords supplied

are of generous

length.

A B.B.C. Two-
valve Receiver

Messrs. C. F.
Elwell, Ltd., have
afforded us an
opportunity  of

makingathorough

test of the ““ Aris.
tophone,”  Type
No. 356, an im-
posing long-range
receiver, with one high-frequency
and one detector valve; and the
permissible form of reaction on the

intervalve coupling over the whole-

wave-length range, which covers
not only the British broadcasting
wave-lengths, but also the longer
waves up to and beyond thac of
Paris. - R

The instrument is in the form of
a panel-fronted box, which encloses
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The Ultra-

Adjustable Telephone dissecled

loud everywhere, long-wave Con-
tinental stations being deafening.
The calibration chart supplied with
the instrument proved fairly ac-
curate, though, of course, the
primary tuning must be adjusted
to the particular aerial used. The
high-frequency amplification was ob-
tained without troublesome oscilla-
tion, thanks to a fixed potentiometer
incorporated in the instrument,
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ASKETS are quite the most
easily made of all the low-
capacity inductances, and

they are so useful for wavelengths
up to 3,500 metres that the con-

The complete formey.

struction of a simple former upon
which they can be wound without
difficulty will well repay the time
and trouble spent.

Draw a circle six inches in
diameter on a piece of paper, and
within it draw a concentric 2 in.
circle. With a circular or semi-
circular protractor—even a con-
denser degree-scale will do at-a
pinch-—make a mark at every
twenty-four degrees round its
circumference. This will divide the
circle into 15 equal parts. Join
each mark to the centre, and cut
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BASKET COIL FORMERS.
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out the smaller circle with a pair
of scissors. This is meant to act as
a template.

Paste it on to a circular piece of
ebonite 2 in. in diameter and § in,
thick. Make a mark with the
scriber on the edge of the ebonite
disc corresponding to every ray
drawn from the centre to the cir-
cumference of the circle. At each
mark drill and tap a }in, (Whit-
worth) hole, § in. deep.

Cut off 15 2}in. lengths of §1n,
round brass tod, put a } in. Whit-
worth thread on to one end of each,
1f you have no die you can get this
job done at a bicycle repairing
shop for a ftrifling sum, Secrew
the spokes in, The former is now
ready for use.

To wind a basket coil, take a
turn of the wire round the spoke
at the top, hold the former in the
left hand, and with the right weave
the wire in and out of the spokes,
taking care not to miss one.

When as many turns as are
needed have been put on, tie the
turns between the spokes so that
the coil will not fall apart when
taken off, and unscrew the spokes,

.An alternative method is to dip

the coilin molten paraffin wax. The
coil will generally come away quite
easily, but if it does not, unwind
the first turn by pulling on the
starting end of the wire.

R. W. H,
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PROTECTED
STAPLES.
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HENEVER insulated wire
is secured to woodwork by
means of staples these

should be protected in some way,
otherwise when they are driven
home it is almost certain that they
will cut through the covering and
earth the wire, partially at any rate.

A simple and perfectly satis-
factory method is shown in the

A protected staple.

drawing. A little piece is cut from
an old inner tube and holes are
pierced in it with a bradawl to
allow it to be passed on to the legs
of the staple as shown. If no
rubber is available thick cloth
may be used.

A Dbetter job still is made by
employing thin sheet fibre for the
purpose. This, besides looking
very neat, protects the wire most
effectively from harm. Both rubber
and fibre act as insulators even
if the covering of the wire is
accidently cut by driving the
staples too tightly home, or by
subsequent ill usage.

R W.H
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ERY wuseful wing nuts for
\/ attaching the lead-in and

earthlead totheirrespective
connections can be made from those
round flat 2 B.A, nuts about the
diameter of a halfpenny, but two
or three times as thick, which can
be bought for a penny a piece from
advertisers in MopERN WIRELESS.
All that is necessary is to drilj
and tap a pair of 4 B.A. holesin thg

The finished wing nut.

surface of the nut and to fix on by
meauns of screws a couple of L-shaped
pieces cut with the tin shears from
sheet brass. The drawing makes
this plain.

Owing to their large surface
these nuts provide an excellent
means of attaching the lead-in to
the rod which runs through the
insulating tube from the outer
wall of the house to the room
where the set is. The little wings
enable them to be tightened hard
down, and to be released quite
easily when it is desived to detach
the lead-in.

R, W. T
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It is often necessary when build-
ing apparatus at home t¢ make a
rlght -angled brass bracket of fairly
heavy material to support inter-
valve transformers, plug-sockets
and other components. The sim-
plest way is to take a strip of brass
of the required thickness, and with
the edge of a square file, file a notch
across the strip with the edge of the
square file until the brass is thin
enough to be bent fairly easily.
Now bend the brass so that the
notch closes up, and then solder it
to make it as strong as necessary,

0 1
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IT has been found that when a

sharp jerk has accidentally.

been given to the headphone
flex, the end-pieces which are fixed
in the terminals are either bent as
a result, or torn away from the flex
itself and have to be replaced. A
simple device to obviate this trouble
is illustrated in the diagram here-
with. Firstly the terminals are
screwed into a board of suitable
dimensions, and a hole is then

drilled exactly in the centre of the
board to clear the centre screw

CENTRE PIvOr
A safety device for the telephone.

which acts as a pivot. This latter
is now screwed into the base-board
for a sufficient distance to allow the
top board to swing round easily,
but not too loosely. The fixed
condenser which is usunally placed
between the phonesmay be attached
to the same board if desired, but
in any case sufficient play should
be given to the connecting wires
to allow a circular movement of the
board. It will be seen that a
sudden tug on the telephone cords
will swing the board round so that
the pull will be a straight one which
will be less likely to damage the
cord tips and flex,

H, B.
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HE following is a useful little

hint for amateurs listening- .

in with the old type single-

layer solenoid coilas A.T.I. With

such coils signals are often con-

siderably weakened from dead-end

effects. These may easily be eli-

minated in the following manner,

without going to the trouble of

rewinding the coil in sections.

The method may also be used as a

test to determine whether dead-end
effects are present.

Tune in the ordinary way, and
press the thumb against the tap-
ping studs, trying them all theway
round. One will perhaps be found
which, when separately earthed
in the above manner, will double
or considerably increase signal
strength. This proves the presence
of dead-end effect in the coil.

Obtain a small ebonite knob,
and fix it to the tuning knob of the
A.T.I. by means of a single screw,
in such a manner that it will
rotate easily. The screw must not
come into contact with the spindle
of the switch arm. Fix to this
knob a switch arm of springy brass,
bent to make good contact on the
studs. From the point of attach-

ment of this arm to the knob a
lead of flexible wire should be taken
to a separate earth (even holding
the bare end in the hand will

A useful switch to reduce ** dead-end’
effects,
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do). Stations should now betuned
in as usual,and the second tapping
varied until the best effect is
obtained. This method of-switch-
ing enables any section of the coil

to be used at will, entirely eliminat-

. DDDL. 0 DDDDFDD"J‘F—‘DLJDDDDDDLDDDWDJQB“ﬁD

ing all dead-end  effect from the
unused portion. - It is especially
useful in the case of telephony, and
often brings in Morse stations
quite loudly which beforé were
practically inaudible.

_JUEIDEJ_'_‘»T}SDD
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A USEFUL TELEPHONE £
| ~ I
- TRANSFORMER BOX
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ANY éxpe«rimenters find Edcke-t connected to the loud-

it convenient to keep . speaker. The wiring is so arranged

the telephone transformer
separate from their set, so that
when needs arise they can use
either high or low resistance

telephones or loud-speakers.

The fimished bex,

The writer has found it con~
venient to mount his telephone
transformer in a special box, fitted
as shown in the two illustrations.
It will be seen from the first
illustration that the top of the box
consists of an ebonite panel on
which are fixed six terminals and
a tumbler switch, such as can be
bought from any motor accessory
dealer. The two
terminals at the

that when the sw1‘cch is “on,” the

loud-speaker is connected across |

the high resistance side of thetrans-
former. Thus, when listening on
the telephones on low  resistance
side, when it is judged that the
signals are of suitable strength for
a loud-speaker, the tumbler switch
can be pulled over and the high-
resistance loud-speaker = is im-
mediately in circuit and operates.
The telephones can then be with-
drawn from their terminals.

The fact that the high resistance
side of the transformer is then in
parallel with the loud-speaker does
not seem to make any difference
in signal strength or quality.

Several modifications of this
wiring can be made to suit the
individual needs of the .experi-
menter. For example, instead of
the two pairs of front terminals
being both on ‘the low resistance
side, one can be on the high
resistance side and one on the low,
so that either high or low resistance
telephones can be connected to the
terminals.

In this connection it will be
found extremeiy convenient to

rear are connected
to the high resist-
ance side of the
telephone trans-
former, while those
in front are con-
nected in parallel
to the low resist-
ance side of the

transformer.

In addition to
these terminals,
there are two

flexible leads which
terminate in a plug
which can be fitted
into a corresponding

Wiring and connection of loud-speaket.
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prepare an extension cord for the
Joud-speaker, so that it can, when
necessary, be taken into another
room or into the garden. A suit-
able method of making this
extension cord is to fit plugs and
sockets of the type shown in the
illustration to a cord which can
then very quickly be placed between
the telephone transformer and the
loud-speaker plug.

P. W H
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" NOVEL INSULAT- |
. ING BUSHES, %3
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HE method of insulating
terminals and the like,

where wood is used for a

panel in place of ebonite, on the
score of expense, is usually carried
out by inserting ebonite bushes.

The writer has used with every
satisfaction  bushes formed as
shown in sketch: these consist
of a short piece of systoflex of a
bore large enough to go over
terminal, and long enough to
extend through the thickness of
the wood panel, and above and
below the panel, mica washers are
used to insulate the metal from the

wood ; these were obtained from
Mica M
Wood panel 'mA shers
giszi{l:;ﬂq’ Meca Washers

The bushes in position.

an old mica sparking plug which
is made by threading layers of
mica on the centre spindle and
compressing them with a nut, and
is afterwards turped down in the
lathe to the required diameter.

One of these plugs will provide
a large number of washers.

The method will be found to give
a neat finish to the panel and is a.
cheap method of making an efficient
job.
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My, Leslie Henson and Miss Dorothy Dickson, Principals in* The Cabaret Girl” at the Winter Garden
Theatre, find time between the actsto indulge in the pleasures of ** Listening-in> on a Two-Valve GECoPHONE Set. s

The Pleasures of Broadcasting.

HOWFVFR remotely situated you may be, with a GECoPHONE you are in touch
with the British Broadcasting Sta‘uons and can enjoy to the full evenings of

keen pleasure and profitable interest.

An Aberdeen user writes : “* The efficiency of the GECoOPHONE Set is vemarkable, and the fine finish

and workmanship of the whole apparatus 1s specially noticeable. The G.E.C. ave to be congratulated on

their production, both on account of workmanship and moderate price.”

The triumphof the GECoPHONE issolely attributable to the painstaking research and vast manu-

facturing experience of its makers—The General Electric Co., Ltd.—pioneers in the fields of Wireless

and Telephony.

GECoPHONE CRYSTAL SET No. 1. GECOPHONE CRYSTAL SET No. 2. GECoPHONE 2-VALVE SET.

Complete with one set double head- Complete with one set double head- Complete with valves, batteries and
phones. Approx. range 25 miles. phones. Approx.  range 30 miles, one set double head-phones. Approx
Price complete £5 : 10 Price complete £9 : 15 range 100 miles. Price complete £28

“ LISTENING IN ” SETS

' Sold by principal Electricians, Stores, Wireless and Musical Dealers.

Sole Selling Agents for the Music Traders in Great Britain and Ireland: Columbia Graphophone Co., Lid., 102-108 Clerkenwell Road, E.C.
L ‘M‘i}}‘;’,ﬁ“ffs‘ﬁfﬁfnﬂ;?d THE GENERAL ELECTRIC CO., Ltd., Head Office: Magnet House, Kingsway, London.
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@ PEACTIGAL WIRELESY VALVE CHIEUITS

PRACTICAL WIRELESS VALVE CIRCUITS | @

Circait: ¥ ST. 3

—like S.T. 100, every one
theresult of practical tests

Circnit No. ST. 35,

' o Briti hremelinetinge. Thi corcaut s sl e Now 7. 32 S,
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HEN building your Set you will want

" to be confident that the circuit is the

best possible. Many circuits often re-

commended are only ‘‘ theoretical ™’ circuits,

and when the user comes up against the hard

school of actual practice he is apt to get dis-
appointing results.

If you get a Book like Practical Wireless
Valve Circuits, you are guarded against this.
Every circuit—and there are over 6o of them—
has been actually tested under working conditions,
and where necessary typical valves fer fixed
condensers and resistances are given.

Many cireuits are quite new, and all are the
result of many years’ Radio research work by
John Scott-Taggart, F.Inst.P. (Editor-in-chief of
Modern Wireless and Wireless Weekly).

Buy a copy to-day—keep it for refemncc you
will find it a continual help.

RADIO PRESS, LTD.,
Devereux Court, Strand, W.C.2

Practical Wireless
Va lve Circuits

CONTENTS.

Crystal Detector Cir-
cuits.

. Single-Valve Circuits.
. Two-Valve Circuits.
. Three-Valve Circuits.
. Four-Valve Circuits.
Five-Valve Circuits.
Local Oscillators for

Heterodyne Recep-
tion of C.W.

8. Valve Transmitter and
Radiophone Circuits

-2[6-—

From all Booksellers or 2|8 post free
from the Publishers.
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HEN one is using the low

V" temperature valves that
are now becoming so de-
servedly popular, it is often
rather a difficult matter to reduce

the E.M.F. of a 6-volt accumulator

The best way is to make a small
fixed resistance for each valve so
arranged that it can be plugged
when wanted into a pair of valve
legs wired in series with the rheo-
stat. The wiring is shown in
Fig. 1. If high temperature
valves are in use the plug-in
resistances are removed
and the gap between valve
legs is shortened by means
of another small *‘ gadget ”
to be described presently.

+
‘T‘—_»'
=

Fig. 3 shows the resistance
arrangement. It consists of

bardiidind

A

Fig, 1.—The wrong wmethod of using the

auxtliary vesistance.

to a suitable value for the time
being. If the three cells are con-
nected by movable metal strips,
these may be disconnected and
replaced so that the cells are wired
in parallel imstead of in series.
This is all very well so long as one
is going to use dull emitters and
nothing else, but it is not very
satisfactory if sometimes high
temperature and sometimes low
temperature valves are employed.
One wants to be able to change
from ome to the other without

&

-~ mnothing more formidable than
a z-inch length of } in. diameter
ebonite rod, upon which are
wound 2z yards of No. 30

resistance wire. The ebonite rod

is secured to supports made of

Fig. 3.—A plug-in attachment.
sheet brass by means of a 4B.A.

screw at either
end, the ends of
theresistance wire
being soldered to
the supports.

ey -:T

= s T

Fabve Legs

Thesearemounted
on a piece of } in.
ebonite measuring
2tin. by #in., a
pairofvalveprongs

ry

Fig. 2.—The correct way.

difficulty or loss of time, which is
impossible if the accumulator con-
nections have to be altered when-
ever one type of valve or the other
is inserted.

The normal 5 or 6 ohm rheostat
is of no use at all by itself. Nor
can we solve the problem by
inserting a series resistance between
the battery and the LT-lead as A
in Fig. 1. If we try this we shall
find that if one’s valve filament is
turned down the others all brighten
and vice versa. ‘

T being passed

through the ebon-

ite from underneath and through the
feet of the brass supports and
secured in place by means of nuts.

RN R SRR mnumnwm}

Fig, 4.—4 modification of Fig. 3.
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When the resistance is plugged
into the valve legs upon the panel
an extra 8 ohms are obtained. If

this proves to be more than is
needed a little of the wire may be
stripped off. For short circuiting

i '3

Fig. 5.~The reststance made variable.

purposes. when dull emitters are
not in use another plug may be
made consisting of a strip of
ebonite containming two valve pins
connected by a piece of sheet
brass. Or if desived the arrange-
ment shown im Fig. 4 -can be
made up. Here two *‘ push-in”
terminals, connected by brass strips
to the supports; are mounted on
the ebonite. A length of }in.
brass rod serves to short-circuit
or throw in the resistance in a
moment.

The resistance may also be made
roughly variable as shown in Fig. 5.
This is a very great advantage if
one is trying different types of dull
emitters, for the voltage needed
varies from r.1 with the American
W.D.-11 to 3 with the M.O. D.E.V,
and D.E.Q.

A piece of }in. rod is screwed
into one end of the rod, the
resistance wire being soldered to it.
The brass rod slides in the hole of a
push-in terminal. The wire-wound
ebonite passes through a &in. hole
drilled in a piece of }in. brass.
The set-screws of the terminal and
of the brass support enable a firm
contact to be made. There is no
need here for a special short-
circuiting device, sinceif the ebonite
former is pushed to the right umtil
only its last turn is in comtact
with the brass support the extra
resistance is practically eliminated.

Those who make up these handy
little resistances should note that
each cannot be used to control
more than one valve of the D.E.R,
or Mullard L.F. Ora B. and C.
types, since they require .4 amp a
pitece, and its current carrying
capacity is only about .6 ampere.

R. W, H.

C
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FRAME aerial is in many

instances used where space

is limited. It is not an
ornamental article, and cannot
therefore be looked on as a
piece of furniture. A collapsible
frame aerial has several advan-
tages, both from the point of view
of appearance and the space it
occupies., The Aerial described
in this note can be adapted to a
table stand, a wall bracket, or may
be suspended from the -ceiling.
In Figs. 1 and 2 the general con-
struction of the frame open and
the frame closed are shown. Fig.
3 shows the detailsof construction,
A represents the diagonal stays,
of which there are four. These are
cut from % in, square wood, with
a % in. slot cut. each end, and
holes drilled  to - take securing
bolts, B shows the four spacing

is for this purpose. The wing nut
when tightened up locks the
frame in both the open and closed
positions. The wire working in
the holes in the dowels retaing
the same length in both positions,
E shows the swivel base which
may be adapted with a little
ingenuity as a bracket,

H. B.

Fig. 2.—Frame aerial closed.

pieces, which are made from § in, =
. = s =
and ¢ in. wood.  The centre hole = Bour Howss

is drilled to receive a § in.dowel,
which is, in its turn, drilled to
receive the wire,  These drillings
are made to correspond with the
number of turns of wire desired,
and should be a running fit for the
gauge of wire used. The end
holes are drilled to fif into the ends
of piece 4. C shows the centre
stay, which is drilled one end to
receive a §in. dowel. The positions®
of the pin and wing nut can be
determined from the open position
of the assembled frame, the slot
in piece D being long enough
to operate in the closed position.
The piece D is slotted to make
a running fit on the bolt of the
wing nut. The pin is to locate
the two stays in a horizontal
position when the frame is open.
The nick cut in the end of piece D Fig. 3—Details of construction.
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I never tell anyone

to buy “GR.C. parts.” My advice to you
is ‘“Be satisfied only with the best ob-
tainab!e and see that the price you pay is

"no more than a ‘quality’ product should

cost.” Sooner or later you will insist on
G.R.C. and the longer you look around
before deciding the more convinced you
will be. Take it from me.

Have you seen my free Book
““A Radiophone in Every
Home.” If not send a post-
card for one NOW.

5%

No.1.G.R.C.83 : :
Audioformer 22/6

No. 2. G.R.C.71 :
Variometer 22/6

No. 8. G.R.C. 111 :
Radiophone Plug 4/-

No. 4. G.R.C. 118
Radiophone Jack 2/6

No. 5. G.R.C. 72 :
Vario-Coupler 25/-

MODERN WIRELESS

No. 2

No. 3

No. 5
' )

TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10.

Telephone : Willesden 3055 (3 ldnes).

SHOWROOMS : 1os, Great Poriland Street, W.x.

——

Telegrams: * Milliamp, ' Phone, London.’?

BRANCHES IN ALL CITIES.

o e ]
xi,
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Result of

15 years
Experience

WARNING!

Cases having come to our notice of Headsets described as
“ BRANDES ” being offered for sale at less than our fixed price,
we hereby decline to accept responsibility for any complaints
arising out of such purchases. The genuine BRANDES
“MATCHED TONE” HEADSET-—guaranteed by the

manufacturers—is sold only at

PRICE 32/

Made in England and bearsthe B.B.C. Stamp.

CANADIAN BRANDES LTD,,
Walmer House, 296, Regent St., W. 1.

Telephone :  Langham 1525. - -
Trade Enquiri.s Invited.

cMaitched ‘ITone

TRADE MARK"

Radio Headsets

xii.
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MOUNTING BASKET COILS

By OSWALD J. RANKIN.

B
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T the present time there is
hardly a satisfactory means
of mounting and connecting

up basket coils. The usual method
of mounting them is to slide them
over a'rod, mounted horizontally
on an upright support. This in-
variably results in displaying a
certain degree of‘‘ lop-sidedness,”
whiclh has a very irritating effect on
the enthusiast with a ‘ straight
cye,” not to mention the loss of
accuracy in coupling. The con-
nections are, in almost every in-

I3
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Fig, 1.—Mounting the coils with discs ané vaive pins,

stance, made by twisting the bared
ends of the winding round the end
of the connecting wire. This, of
course, is very bad form, since such
aconnectionis anythingbut reliable,
and a fracture in the wire, caused

perhaps is most deserving of the
name, and the coil wound on a
permanent slotted disc of fibre or
cardboard. Either type may be
used with the simple holder to be
described. In the case of the
first-mentioned, it will be necessary
to provide an equivalent to the
permanent disc of the other type.
Two small discs of fibre, or card-
board well-soaked in melted paraffin
wax, are clamped one each side of
the coil by means of two valve legs,
as shown in Fig. 1, the valve legs

and the end of the winding, This
is most important.

In the case of the coil with the
permanent former, the valve legs
are attached direct in a central
position, -and connected up and
labelled in -precisely the same
way. (See Fig. 1))

The construction of the holder is
a very simple matter, the only
materials required being four valve
sockets, four terminals, two strips
of ebonite, a pair of brass hinges,
and a small baseboard. The hinges
should first be obtained, and the
widthofthe }in. sheetebonite strips,
which are each about 4in. in length,
should be cut equal to the length
of the hinges, as indicated in Fig. 2.
The small holes drilled through the
top of each strip, or pillar as it may

= L il
E e o el N

passing through the hole in the
centre of the coil. The distance
between the valve legs should be
standardised ; that is, if they are
placed }in. apart on one coil,
those fitted to another coil should

5 G—L&

g

Fig, 2—How fo make the standards.

by excessive twisting, will often
occur when one least suspects it.
There are two distinct types of
basket coils in common use to-day:
the coil which is wound round pins

on a detachable former, and which

also be exactly }in. apart. The
ends of the winding are soldered to
the wvalve legs, which are then
marked ““ 1x " and “ ouT,” or ¢ A"
and “ B,” so that the operator will
always know which is the beginning

553

Fig, 30—The completed instrument.

now be termed, are fitted with the
valve sockets, which are accurately

_spaced to engage the valve pins
attached to the coils, and the larger
holes accommodate the terminals
which are connected by means of
short strips or links of copper foil
to the valve sockets, in the manner
shown in Fig. 2.

The free flange of each hinge is
now secured to the baseboard, so
that the coils, when placed in
position, will almost touch -each
other, The general arrangement
of the instrument is indicated in
Fig.3. Smallmanipulating handles
may be included as shown, these,
of course, being optional. It will
be seen that both coils are movable.
If it is desired to confine the ad-
justments to one coil only, a little
solder may be run over the joint
of the other hinge, so as to form a
rigid angle piece supporting the
other pillar. It is an advantage,
however, to have both coils
movable,

0. ]. R.
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Jhastily changmg connections. The
‘accompanying sketches chow a
~design of “panel where the valve
“is enclosed which is a distinct ad-
‘vantage over the ordinary ’cype

A sketch of the panel is séen in
Figure 1, -showing the valve and
“holder, thé resistance and terminals.

“Figure 2 is a part sectional end

view where the valve is not shown.
"As seén from ‘che sketches, the
“ebonite top is hmged to the con-

Fig.tz.——-A sectional view.

5% inch by 2}inch, two end pieces
~each 2%inch by 2% inch, and the

base 6} inch by’ 3 inch.

A piece of }inch thick ebonite
is cut and filed to the sizes given
in Figure 3, and the various holes
drilled. The parts are then fitted
and the two holes marked E are
countersunk. The ebonite piece,
which forms the wvalve holder, is
filed to the shape seen in Figure 4,
and the holes bored in their exact
position, including the two for the
securing screws. The valve  legs
are fitted and the complete holder
screwed to the 'panel. A. sub-
stantial hinge is fitted to the end
shown in sketch, screwing it first
to -the ebonite. This will not be
difficult, providing small holes are
first bored a little smaller than the
swq} of screws used. Fixing a hook

the other end will complete the
panel but for the connec‘aons,
which are given in Figure 6. .

The terminals should be boldly
marked to eliminate the possibility
of making wrong connections tothe

“batteries, with the probab:hty of
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N the ordinary type of experi- ta,ining box and the L ] -
menter’'s  panel— comprising valve is therefore - y - -1
valve ‘holder, filament re- easily accessible. — p e 2

sistance and four terminals, all The box can bhe ¢ 5% : ~
mounted on ebonite—the valve . first constructed
holderis situated on top of the panel  from suitable wocd
and the valve is consequently ex- $ inch thick. The
posed to the danger of accidental pieces required will
knocks which only too frequently be as follows:—
happen when the experimenter 1s Two side pieces each
c o 4 lj[”ws
4

i \

\@' :

) (] “ Fig. 4—Valve holder.

— =

Fig. 1.—The complete instrument. burning out the valve. To safe-

guard against the latter a pair
of fuses could be put in circuit with
the filament of the valve, fixing
them in some convenient spot on the
panel.

AT R

LT 3

P c

Fig. 5—Wiring diagram.
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MULLARD
sUPE R I0R
WIRELESS
VALVES
REDUCED
PRICE

15/-

_ /‘ ffter Rodin

TROBLEMS arise in every
Y| phase of life, and the power
W’ N of concentration does not
always solve them, but when the
problem is one of valves you can
see The Thinker straightening his
heavy back and smiling because

there 1is only one solution—

Obtainable from the Leading Electricians, Wireless Dealers, etc.
Advt. of the Mullard Radio Valve Co., Lid., Balham, S.W. 12,

xiii
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The special ELWELL Plug attached teo
the flex of Telephones or Loud Speaker,

> Inserting the Plug automatically lights
the desired number of valves and con-
nects up the Loud Speaker or Telephones.

‘e  Jacks are easily fitted—only one hole
to drill, They take up very little room
and look neat when in place.

et - Substantial contacts of pure silver will

safely carry the filament current for
seven valves.

Insulation between the blades tested up to
1,000 volts,

At e
Oy

i

‘;am‘nmmnmmm.\.\\,\.w

[

Jacks can also be supplied mounted
in cases fitted with terminals as shown.
Most convenient in use,

The Elwell Book of Diagrams (1s. 2d.
post free) shows numerous circuits
employing Plugs and Jacks. Elwell 56 pp.
Illustrated Catalogue, 1/- post free.

Write for it to-day.

C.F.EIWELL

Craven HOLISE‘. Kl gsway. LOIIdOIl\-NQC'

Telephone. Regent 1607
Rlegramns Llracdboeng Wesecent Londar

xiv,

Cables' Elrad, oeng London
e Western Union Code

August, 1923

ELWELL
HighPower

Wireless
Stations
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i ADJUSTING FRAME AERIAL WINDINGS |
% By OS‘WALD’J‘ RANKIN., é

N

O the enthusiast who takes a
pride in the appearance of
his instruments there is

nothing more wunsightly than a

slack wire in a frame aerial. This

is. often very irritating, and the
other wires, which are perhaps

perfectly straight, seem to tai. a

delight in exposing their untor-

tunate brother strand, or perhaps
we: should say ‘‘ stranded brother.”

This slackess is not always due to

carelessness on the part of the con-

A B

How to drill the peg holes and make: the
screw pegs.

NN

stractor. Frame aerials have a habit (

.of toppling over even in the best
of regulated worksheps,
slight knock will stretch a wire, ora’

namber of wires, sufficiently fo
upset the appearance of the whole:
When tightening a slack
wire it is wusually necessary .to: -
. unwind the aerial to the peint .
where the culprit lies, take up the -
slackness, and rewind again, With -

thing.

M ethodv of fitting thwmbsqrews.

the. arrangemem: to be described
1t is only necessary to make a
simple adjustment should a wire
or a number of wires become slack,
A number of 3im. lengths of
} in. round ebonite or fibre rod are
carefully drilled through at one
end to take the wire, and made to
fit nicely into a series of holes
drilled. through the spreaders

attached to theends of thearms,ag. |
5hownmthe diagram. The spreaders

and a

. are drilled in the

N2

1 o

General arvangement of the device.

Should preferably be made of well-
seasoned . eak, and long enough

10, accommodate from five to eight

‘pegs; ~spaced ‘about §in. apart,
‘according to the size of the frame
-and  the number of tums it

is
proposed: to. wind on. Small holes
sides: of the

. spreaders. to.meet the peg holes,
as shown in the sectional diagram
A, and fairly stout steel wood
into

screws are then screwed

)

these holes and withdrawn again
after making a.sufficient impressiom:
inside the holes, to act as threads
for the screws, which are prepared
as follows: The point is cut off
each screw so that the flat portion -
thus obtained will grip the rod
without damaging it, as would be
the case if the point was left on,
and small oval pieces of sheet metal
are soldered into the slots to
provide a means- of manipulating

Al
\/

E
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An alternative method of, fizing: the pegs.
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the screws, in the same way as an
ordinary thumb-screw. (See dia-
grams B and C.)

It will be seen how important
it is to use hard wood, such as oak,
for the spreaders. Matters may
still be improved by using fibre,
or better still, by employing
threaded metal bushes and thumb
screws made from machine screws,
to fit the bushes. Small nuts could
be soldered to small metal discs,
or to a strip of metal screwed to the

F -

Q. —
U 'lllll..

spreader. Tt is advisable, however,

to avoid the use of too many metal

parts.

The general arrangement of the

device is shown in diagram D.
If all four arms are so arranged, the
winding is simplified considerably,
since it may be wound on roughly

and afterwards_tightened up by,

means of the adjusting pegs.
Diagram E shows an alternative
method of arranging the regs,
where flat strips of ebonite
are slotted to take the shanks of
the thumb screws, which, in this
case, should be machine thread

How to prevent the screws turning,

thumb screws having their shanks
permanently attached +to the
spreaders. These are fitted tightly
into holes drilled in the spreaders,
and prevented from turning either
by soldering a small staple to each
screw head as shown at F, or by
soldering a length of stiff wire along
the screw heads as indicated in
diagram G.

The writer suggests that in-
ventors should get to work and
devise some simple adjusting device
on the lines set out above. Each
wire, of course, must be controlled
separately, and a series of small

© plane.
. with the
. detector, a rough elevation of which .
- is. shown, “ B,” but they:can be -

WIRELESS

ebonite cams may be a welcome
suggestion to the reader with
inventive faculties,  The most
important. - consideration is sim-
plicity. Anything too complicated
is not likely to prove a success.

HUUUDDlUUUHHHHHHHHHHHHUH
0 INTERCHANGEABLE O
O CRYSTAL CUPS ¢

0 0 o o e o

HESE are very simply made,

it only being necessary to

solder or otherwise secure a

brass spade piece to the bottom of
the cup, as shown in accompanying
sketch ““ A.”” This little ** fishtail ”’

may be cut from thin brass of about

m

ELEVATION

TERMINAL

A

How to make the cups.

*‘ Perikon ”’

used with equal advantage on the

usual type of ball and socket

Method of fitting,

detector by inserting a terminal
in the hole that is normally occupied
by the screw which fastens the cup
in such a detector, but when so
used the * fishtail”” or spade
fastening will of course have to be
bent to the shape shown in accom-
panying sketch,  C,”’ as otherwise
the cup would be mounted too high
and come too near the ‘‘ cats-
whisker ”’ holder, The writer em-
ploys some half-dozen of such cups

556"

© 4,000 ohms.
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of various crystals, the name of
each’ (or a letter standing for the
name) being scratched ‘on the

“ fishtail,”” and he is thus enabled
to change his crystals about with
the utmost facility and certainty.

DDDDDDDDDEDDDDDDDDDC}DDDE{

CATALOGUES, &
ETC,, § i
RECEIVED o

1
0 o o

‘ ‘ T E have received from Messrs®
C. F. Elwell, Ltd., Craven
House, Kingsway, an interest-
ing and wuseful publication entitled
“The Elwell Bock of Diagrams.”
The book, which measured 8in. by 5in.,
contains on each page diagrams of
both theoretical and practical interest
to the experimenter.

.This  firm, as our readers. know, °
specialises in a number of useful .
accessories for the amateur,  par-
ticularly in plugs and jacks for rapidly
connecting the telephones in different
parts of the receiver. Diagrams are

0ooDooooo

. - ~ given for the wiring of all kinds of
24 or 26 w.g. It will be apparent °

. that used’ in connection with a
. terminal, these cups can be .very
quickly changed, and adjusted to °
- any position in the horizontal
They are best: employed :
type of -

receivers, and a feature of considerable

. value is the publiéation, for each kind

of set, of three diagrams, the first
being a: simple theoretical diagram,
the second a practical wiring diagram
and the third a fuller diagram showing
how plugs and jacks can be connected
up for valve and filament control.
This book should be helpful to all
amateurs, whether or not they are
using the particular components re-
ferred to. The price is 1s. ‘

From Messrs. Siemens Bros. & Co.,
Ltd., of Woolwich, we have received a
Jeaflet giving particulars of their loud-
speaking equipment. The Siemens
Loud Speaker is made in three resist-
ances : 120 ohms, 2,000 ohms, and
The low resistance type
is made for use in conjunction with a
telepbone transformer.

Messrs. Siemens Bros. are also
issuing descriptions of their dry
batteries especially designed for use
with low temperature or dull emitter
valves. The leaflet gives particulars
of large dry batteries which will supply
the filament current for various types
of dull emitter valves, and it is in-
teresting to note that the table gives
recommendations’ for the particular
types of cell suited to the best known
valves of this kind. The particular
dry cells described are designed for use
with one valve only,
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A 2-Valve Set of superior quality mounted in
a highly-finished case, that will receive any
British or Continental telephony even though
the nearest Broadcasting Station is working.
PRICE : COMPLETE WITH H.T, BATTERY, ACCU-

MULATOR, 100 ft. 7 j22 STRANDED COPPER WIRE,
2 INSULATORS, = Il>aix.' 4,000 ohms HEADPHONES,

£15

plus B.B.C. tax, £1 15s,; Marconi tax, £1 5s.; and 2
¥

alves, A X ! )
A new 2-valve amplifier mounted in cabinet uniform with
super 2 set, £8, plus B.B.C. tax £1, plus 2 valves,

FELLOWS MAGNETO €O., Lid., LONDON, N.W.10.

Telegrams *

Telephone :
’ “ Quixmag,” Phone, London.

fm Willesden 1560-1.
16

AMUSEMENT ALWAYS

Wherever you' are, under whatever
conditions, the Fellows Super 2-
Valve Set will bring the real
pleasures of good entertainment
produced in the best possible form
to your door.

U HH U HITR SR EH TR TR HHHHTH HHIHIIHHHIIIIIHNIIIHIIl||’HIIIIHHIIINIHI|IIIIIHIHIHlllllllllllllllllllll!llIllllllllllllHlllIIlllHlIll!lHIIIHHHIllllllllllllllllllllll‘.'

i

Type 6oo with grid leak clips and soldering tags.

Type 6oog.

Grid Leak

pUUHIHUHHTHHHR TS R R TR

DuBiLIER
CONDENSERS

with the new

FLEWELLING ‘SUPER’

RECEIVING CIRCUIT

give wonderful results because our
.006 mf, condensers are supplied in
sets of 3 of exactly equal value.
Experimenters should make up this
powerful, inexpensive and easily
~worked circuit with this Dubilier set
of 3 fixed condensers, as they ensure
the very best possible results being
obtained.

Price : 9/~ per Set of Three,

THE DUBILIER CONDENSER C0. (1921) L1D., DEPT. D.

Ducon Works, Goldhawk Road, LONDON, W.12,

Telegrams @ * Hivoltcon, Phone, London,?’
Telephone : Hammersmith 1084.

5

’ (E.P.S.15a),
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. MARCONI VALVE

)

Users of valve receiving sets will do well to realise that
the efficiency of their outfit is largely dependent upon their
choice of valves. It’s the-valve that counts!

You will positively ensure the bes

t reception of wvocal and
musical items by using ,

ARCONI = VAIVEQ

Made with the same scrupulous care that has always character-
‘ised the manufacturing operations of the famous Osram factory.
"MADE TO LAST
Sold by leading Electrical _Contractor.é, Wireless Dealers and Stores.

(Wholesale only) o ' o
The General Electric Co., Ltd,, Magnet House, Kingsway, London, W.C.2,

Branches throughout the Umnaited Kingdom and in all the principal markets of the World.,
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Conducted by J. H. T. ROBERTS, D.Sc., F.Inst.P., assisted by A. L. M. DOUGLAS.

In this section will appear only selected replies to queries of general interest or arising from articles
* Wireless Weekly,” * Modern Wireless ” or from any Radio Press Handbook.
All queries will be replied to by post, as promptly as possible, providing the following conditions are

complied with .—

1. A Postal Order to the value of 1s. for each question must be enclosed, together with the Coupon
from the current issue, and a stamped addressed envelope.

2. Not more than three questions will be answered at once.

3. Queries should be forwarded in an envelope marked *“ Query > in the top left-hand corner
and addressed to Information Dept., Radio Press, Limited, Devereux Court, Strand, London, W.C 2.

A. K. (Glasgow) submits a diagram showing a
proposed counterpoise earth, and asks whether it
would be satisfactory.

We are afraid your arrangement is not a good one.
Under the circumstances you will obtain the best re-
sults from a direct earth, which should of course be
as effective as possible. With reference to the rest
of your enquiry, articles dealing with the subject
you mention will be appearing in due course in
! Modern Wireless ’ and ! Wireless Weekly.”

T, F. D. (Southport) wishes to know the most efficient
type of high-frequency coupling to bring in the Hague

and Paris telephony, and also asks questions about

the connection of a plug-in high-frequency trans-
former,

The tuned anode arrangement is probably the
most satisfactory high-frequency amplifier, and
** Practical Wireless Valve Circuits,” Radio Press,
Limited, shows a number of useful applications of
this principle. Referring to your question about the
high-frequency transformer, unless we know how
the pins are connected to the windings, we cannot
indicate to what points in the circuit they should go,

L. P. submits two circuit diagrams, and asks whether
reaction may be introduced into one or the other of
them for the reception of British broadcasting.

Reaction cannot be used in No. 1, but on No. 2
may be introduced into the high-frequency amplificr.
A simple method of doing this would be to use a two-
coil holder so that you could plug in appropriate coils
for the anode and reaction coils. These might be
both of the same size, ’

T, C. A. (London) refers fo a circuif diagram which
has appeared in ‘¢ Modern Wireless,”” and asks how
the valves are coupled in tiMs arrangement.

The two-valve set employs one high-frequency
valve and a rectifier, and not a rcc‘aﬁer and a low-
frequency valve.

G. W. (Dublin) sends us a sketch of his aerial, and
asks whether it is satisfactory and if we could offer
any suggestions,

Although your aerial will be rather badly screened,
it is obviously as efficient as is possible under the
circumstances. - The tarred roof you mention will
not affect the aerial in any way.

T. D. (Durham) refers to a piece of apparafus
described in ‘* Modern Wireless,”’ and asks whether

it is satisfactory.
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This device represents the simplest possible way
of obtaining the desired result with a minimum of
trouble.

G. H. (Guildford) experiences trouble with a receiver
which he has buill, 3nd asks whether we can help
him,

If you will submit full particulars of the trouble
you experience and the exact arrangement of your
circuit, we will then be able to advise. We will take
this opportunity of drawing our readers’ attention
to the fact that it is no use saying they have a set
which does not work if they do not supply complete
details describing the apparatus and the results
they actually do obtain. The values of components
should be clearly marked on the diagram. :
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J. A. D. H, (Hampstead) asks questions about the
relative merits of different methods of connecting the
grid leak.

The advantages of the different sketches you sub-
mit depend largely on the type of valve in use, Ttis
sometimes found that by connecting one side of the
grid leak to the positive filament ieg, the tendency to
self-oscillation of the set is checked, Itis advantage-

ous to have a switch so that the grid leak may be .

transferred to either the filament positive or negative
leg for experimental purposes,

D. A, G. (Baker Street) sends us a diagram of his
receiver, which he complains is very sensitive to
capacity effects.

The reason for the presence of your body affecting
the circuit is probably due to bad placing of the parts
on the panel. We are afraid you will find it a difficult
matter to control it in your case, but an extended
spindle to the condenser across the tuned anode
coil would probably greatly assist. There are
distinct reaction effects produced in this circuit, but
they are quite unintentional and do not cause radia-
tion. This probably makes the tuning exceedingly
critical.

G. P. H. (Kensington) made the coil winder de-
scribed in ‘“ Modern Wireless > No. 1, but finds
difficulty in keeping the wire on the former when
winding,

You will find it quite a Sxmple matter to wind coils
correctly on this device if a strip of emery paper or
cloth is first of all wound round- the former, so that
the rough face is outwards.

F.W.P. (Bermondsey) has builf a 2-valve and crystal
‘receiver described in ‘* Moderi Wireless,”’ from which
he obtains good results. He asks if he may expect to
hear all the British Broadeasting Company’s Stations
with this receiver, and if not, could we suggest a
suitable circuit,

We are afraid this receiver is not sufficiently
sensitive to receive all the B.B.C. Stations except
under the most favourable conditions. We suggest
you use circuit ST.51 ‘* Practical Wireless Valve
Circuits,” Radio Press, Limited.. This circuit should
be capable of operating a loud-speaker from all the
B.B.C. Stations,

D. W. (Finechley) has a crystal receiver of which he
submits particulars, and wishes to know whether he
may expect to hear any shipping with this apparatus.

Your aerial is too small for the réceiver to cover
the necessary wavelength range as it stands. We
suggest you use a plug-in honeycomb coil having
about 50 turns in series with the aerial, when you
should then be able to cover the desired range.

G. F. L. (N.W. 5) asks :—(1) What voltage of H.T.
battery should be used in connection with the 2-valve
Broadcast receiver described in ‘¢ Wireless Weekly *’
No. 4. (2) For further details: of the grid leak de-
scribed in the above article, (3) What is the exact
fanction of a fixed or vanable condenser in a wireless
receiving cireuit.

(r) This depends to a great extent on the type of
valve in use. In general it may be of a value not
less than €o volts,
should be used, and in order to adjust this to the
correct value it may be necessary to draw one or
two lines with a lead pencil along it until the best

- (2) A short piece of slate pencil.
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results are obtained. (3) The principal functions of
condensers in wireless receiving circuits are either to
control the frequency of-the circuits or to afford a by~
path for high-frequency current,

C. M. T. (Wanstead) wishes to know of a good
cirenit employing high-frequency amplification, erystal
rectification and one stage of note magnification.

Circuit ST.35 ‘“ Practical Wireless Valve Circuits,”
Radio Press, Limited, is as satisfactory a circuit for
this purpose as can be desired. With careful adjust-
ment you might obtain satisfactory results from
Broadcast Stations up to 100 or 150 miles away.

R. N. H. (Glasgow) submits a circuit diagram and
asks our opinion of if.

Your circuit arrangement is quite good, but we
consider that the condenser across the aerial tuning
inductance is somewhat too large, The range and
usefulness of this receiver would be greatly extended
if you fitted a series parallel switch for the aerial
tuning condenser. Oscillation may be readily con-
trolled by attaching a potentiometer to the grid
circuit of the high-frequency valve, The effect you
mention in connection with the low-frequency
amplifier is quite in order, and can be disregarded.

~ T. H. P. H. (Glasgow) has a cerfain commercial
pattern of receiver, and complains that cerfain notes
of vocal and instrumental music are unpronounced
and that orchesiral music is unsatisiactory.

The reason for the undue prominence given to
certain notes is-that reaction is taking place in your
receiver which greatly increases the selectivity of the
apparatus to waves of a certain length. The modula-
tion system employed at the transmitting end cen-
tinually varies the wavelength above and below a
certain point, and where reaction is taking place
greater effects will be produced at certain wave-
lengths than at others. We suggest that as“you are
unable to interfere with the construction of this
apparatus you should experiment with different
values of H.T. battery, and shunt yourH.T. battery
and telephones with a fixed condenser w&uch may be
6f large capacity. :

H. R. (Edmonstone) asks ‘the wavelength of a coil
having 100 turns of No. 28 gauge wire wound on a
4-inch former with a variable condenser of 0.0005 LF
eapacity connected permanently in series with it.

The exact wavelength will depend upon the
characteristics of your aerial circuit, and to a certain
extent upon the set itself. An average value foi
such a coil would be from 8o to 450 metres.

A L R. (nghgate) asks whether he would obtam
better results with a crystal set when using a 4~-, 5- or
6-wire cage aerial than a single wire.

‘We do not think you would obtain a great increase
in signal strength, although a 6-wire cage would
ensure the maximum current being delivered to the
receiver. The minimum diameter for the hoops
used to space the wires should be 2 feet, and these
should be in metallic contact with the wires at all
points. It is therefore only necessary to insulate
the ends of the aerial from the mast as in the
ordinary way. The lead-in should have the same
number of wires as the cage itself, which should be
joined together just before entrance to the bmldmg.
Your sketch appears suitable,
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E— nComponents of Quahtylv

AERIAL WIRE—Bare, 100 3/3
1500 .. 4/9
BRASS LAMINATED SWITCH
ARMS (laminations similar to
W.D. Type) .. 2/9
COILS (Tingey Patmt) :
A%, I50-450m, . £1
A, 300-2,000m. £1 5/-
B, 1,000-8,500m. £1 17/6
C, 5,000-24,000m, £3 2/6
CONDENSERS, for panel mount- :
ing i—
001 10/6
0005 6/9
L0002 4/6
00005 3/3
CONDENSERS sets of pmrts —
00T 9/—
0005 5/6
0002 3/6
000035 2/8

Offices and Showrooms: 92,

’Grams : * Tingoidar, London.”

[EEERR |_[m

CONDENSERS, Polar,

CONDENSER VANES, special
_slip-in type .. pair
CONTACT STUDS with nuts and
washers .. .. perdoz. ..
DEWAR SWITCHES, new, not
ex-Government, 3-way
DEWAR SWITGHES (OX Goxern—
ment), 3-way .. .
EBONITE, 17, cut to size lb. .
FILAMENT RESISTANCES on
Erinoid Former
GRID LEAKS and Anode Resist-
ances, any value, own make ..
HEADPHONES-—Brown’s - and
Sterling’s.
INSULATORS, Reel
Egg
Shell
Keystone

001

"

-

e S
,\\//-\\-//'\\/

e e o

MR IIIWIiluillimﬂiml‘ﬂﬂﬁmWNW!WL
14/3 | INTERVALVE TRANSFORMERS ' 14/-
SYSTOFLEX TUBING per yd. ..  5d.
2. | TERMINALS, with 2 nuts,
114d. per doz. .. 2/6
8/~ ' TELEPHONE TRANSFORMERS
for’ 120 ohm phones, own
4/- make . e 12/~
4/~ | VALVE LEGS, with nuts and
washers - . perdoz. .. 1/3
3/~ | VALVE HOLDERS, with flange,
9/- with washers and nuts . 1ed.
‘ VALVE HOLDERS, fitted with
4 terminals, GPP plus and
g‘é- minus 2/6
9d. | WIRE, cotton and silk. All -
6d. grades.

We manufacture Valve Sets—1, 2, 3, 4 and 5 Valves, also an excellent Crystal Sct,
Send for our new Components LIST--free on request.

QUEEN ST., HAMMERSMITH, LONDON, W.6.

’Phone :

i

i T

Hammersmith 191 6,

:

L

Complete Instrument
‘ready for home assembly

i includes the following:
1 Teak Cabinet 15in. by 7 in.
) Ebonite panel, drilled and engrayed.
100,000 ohms (Peto-Scott) Resistance with clips.
1 Two fixed Condensers "002 and ‘0003 (in ebonite).
| 2 Max..Amp. Transformers.
I Glass covered Crystal Detector,
|
I
i
I

2 Filament Resistances.

2 Variable Condensers 0005 (in sets of partx)

Coil Holders.

Insulated Wire and Blue print. S 4_10- O

Peto-Scott Co.,Ltd

Post Frez.

. J‘w’fv’ﬂw

Here’s the new
S. T. 100 as

erected by us

OT a collection of components but a real
N working model of the famous S.T. 100
which has been erected and thorough-

ly tested by our technical staff.

The Ebonite panel has been laid out for correct
spacing of compcnents, all holes drilled and
tapped and scales, ete, engraved on the actual
ebonite itself. .

A Blue print is supplied free, and if instructions
are followed the Set will work perfectly. A
fine quality polished teak cabinet as albove
is also supplied without any extra charge.

Note that this is the latest improved S.T. 100
with terminals arranged for Grid cells.

Head Office : 14, HIGH HOLBORN, W.C.1
Demonstration Lounge: 99, HIGH HOLBORN, W.C.1
oy Branch: 3, WELLINGTON ST., STRAND,W.C.2

XVil.
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—a necessity for
every Experimenter

T 71 Tms Book should be in the hand

direct from Publishers ;—

|

{ } - of every Experimenter who wants

i Contents } ; " to obtain a thorough under-

: ” 7 ; standing of Wireless.

I ‘ ‘ .

I 1. Fleming Valves. : It is recognised as the only standard

| 2. The 3-Electrode H Text Book sold at a price within the

i Vacuum Tube. 1 h of B tifullv b .

| 3. Cascade Vacuum Tube l reach of anyone. Beautifully bound in

I Amplifiers, ) I solid cloth and plentifully illustrated

I 4. Regenerative Amplifi- | . . . . o .

i g:f:ii?lnt' and  Self- | with circuit diagrams and charts it is
10. . .

{ 5. R.egene:ativn; Reception : a vital necessity to the student, the

: of Signals. o 1 research worker and the designer. If

1 6- c}:“:’i'ts.Rmmg - ; you are building a Set for pleasure

: 7. Vacuum Tube Traus- ! or for profit, get a copy of this Bo'ok

: 8.Radio-Telephony I and understand the fundamental prin-

I employing Vacwum | ciples of Radio.

: 9. Further Vacuum Tube I .

) ~ Amplifications. i Obtainable from all Booksellers or

( ]

] 1

i

[

I

i

0

f

i

1

5‘
=)

[

l

1

I

L

RADIO PRESS, LTD.,

post free o
Devereux Court, Strand, W.C.2

Gilbert Ad.
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. HE antenna system of a wireless trans-
mitter is the medium by which the

radio frequency currents transmitted
areconvertedinto ether waves ; in this light we
must regard it, and the means of securing the
most effective radiation of these ether waves
from it with the minimum loss.

Whilst it is true that an aerial used for
transmission (so far as the experimenter is
. concerned) will usually be of high efficiency for
the reception of wireless signals, it does not
necessarily follow that a
good receiving aerial will
be a suitable medium for
the transmission of wire.
less waves. This espec.
ially refers to waves of
200 metres and wunder,

- thepurpose of thisarticle
being chiefly to deal with
suchshort waves and the
most efficient methods
of propagating them
through the ether.

Let us, therefore, ex-
amine the several types
of aerial which have
proved to be the most
suitable for these short
wave-lengths, Thebest
radiator is a thoroughly —
impracticable  design, " =
consisting of a highly
conductive sphere of
metal after the pattern used upon * toy”
wireless apparatus; but as this would require
to be of very considerablesize, at least 8o feet
in diameter, to be of practical use, we may
leave it out of the question. The next most
useful form will be in thenature of a vertical
rod or pole of metal, highly insulated at the
base and of generous cross-section, preferably
tubular.  Whilst this forms a most useful
radiator for waves of 100 to 150 metres, it must
not be regarded as ideal, as an aerial should
function to the best advantage at approxi-

COOO0o00000on00NONn0n0n00000000000000a000000 000000000000000 00000000

SOME NOTES ON THE DESIGN OF AERIALS
FOR SHORT WAVE TRANSMISSION.

To obtain good vesults upon the short wave band it is essential that gread
care should be exercised in the design of the aerial and earih system.

0oooo000000000000oooooon0000oooaooooan DUBDDDDDDDDE}DDDDD minnininininininisina]

Fig. 1.—An umbrella type aerial.
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mately its fundamental wave-length (in this
instance four times its height), which would
mean a mast 164 feet high to secure the best
results at 200 metres.

For practical reasons we therefore seek to
modify this so that a lower mast or masts may
be used. Several ways of doing this present
themselves, but one of the most useful arrange-
ments is shown in Fig. 1, where we have a pole
of approximately a quarter of the height having
four -divergent radiator wires of large cross-
section, and each of the
length of the pole, so
disposed as to form an
“umbrella ” shape.
These wires are heavily
insulated top and bot-
tom, and are comnected
together atthe top inthe
manner indicated; a
suitable form of down-
lead from this type. of
aerial is also shown.

This may be consid-
ered the most efficient
practical radiator - for
wave-lengths of from
150 to 200 metres, and
should be .more exten-
sively used than it is.
* Theinsulation resistance
to earth must be very
high, and for this reason,
although it does not
actually form part of the radiating system,
the centre supporting mast must be insulated
top and bottom. A suitable way of doing this
is shown in Fig. 2. Four wires 40 feet long
connected in this manner form an excellent
aerial for short-wave transmission.

This type of aerial also presents unrivalled

facilities for the use of a counterpoise earth,

which will. be subsequently described. The
radiation resistance is low and there are,
therefore, few losses of any kind from. this.
source. ‘
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The chiet losses in any radiating antenna
system are due to—

() Loss in the actual conductors due to
their resistance ;

(2) Loss in the tuning apparatus (z~.e.,
coil and condenser in series with the aerial)
for the same reason ;

(3) Loss due to heat generated in the earth

- lead from its resistance ;

(4) Lossdue toleakage throughinsulators ;

(5) Loss due to the induction of currents
in neighbouring metallic structures, such as
poles, wires, towers, buildings, etc.

All these things must be taken into considera-
* tion for experimental transmissions, the more
s0 as the frequency of the current renders it all
the more prone to leak ; the frequency of a
150-metre wave is 2,000,000 per second, and
that of a 200-metre wave 1,500,000 per second,

It is, therefore, most important that we
should conserve as much of this energy in the

Base of mast

CLASS BALL

Fig. 2.—Showing @ method of insulating
a steel mast from earth.

2

aerial as possible, and it is to the vaiious means
of doing so that we wish to draw the reader’s
attention. The resistance loss in an aerial
varies inversely as the square of the wave-
length ; it is therefore obvious that to secure
the most efficient radiation with the least
posstble loss the transmitter should be operated
at a wave-length corresponding with the
fundamental wave-length of the aerial. It is
generally necessary to insert a small coil in the

aerial circuit in order to couple the power
circuit to it, or to transfer the radio frequency

energy to it, but a series condenser will again,

shorten the wave-length to the required value.
For this reason the series condenser should have
low losses, mica dielectric being generally

preferable, although an air or oil dielectric

condenser may be used.
The fundamental wave-length is not that at
 which the maximum current is secured, but
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that at which the maximum of the expression
C*R, is obtained, C being the current and R,
being the radiation resistance of the aerial
system. The aerial ammeter, therefore, doeg
not give a true indication of the actual radiation
from the transmitter, and this should be borne
in mind,

At this point it will be useful to indicate
another form of antenna construction which is
an excellent radiator, so that the man who is

anxious to *‘ get on with the job” can do so.
This type is mdlcated in Fig. 3 and is known
as the cage or ‘‘sausage o aerial. High

frequency currents flowing in such a system
tend to crowd towards the outside of the wires,
and in this arrangement we prevent excessive
coucentration upon any one spot and so avoid
heat and losses, and at the same time secure
even radiation.

A suitable arrangement for such a cage
aerial would be six wires spaced evenly round
2} foot steel hoops, with which they should be
in actual metallic contact. These wires might
be 70 feet long, and they should be gathered
together at each end into a point as indicated,
and well insulated from the guy wires; a
number of insulators in series are better than
any one of a particular pattern. The lead-in
from this aerial should be tapered as shown,
and will have a lowresistanceonthisaccount;
the same number of wires may be used for it
as for the aerial cage itself.

Such an aerial need not be a great height
from the ground to be efficient, but 40 feet is

Fig. 3.—The cage type of aerial.]

suggested as a useful figure and can be exceeded
where circumstances permit. It is hardly
necessary to point out at this stage that high
frequency currents travel on a wire and not in
it ; for this reason the conductors used should
be of as generous a cross-section as convenient,
and  the most useful method of attaining
efficiency in this direction is to use stranded
copper wire for the aerial system.
A.L.M.D,
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DIRECTORY OF SUPPLIERS

“ TO WIRELESS SUPPLIERS.”

—Half inch in column spaces for names and addresses and particulars
of apparatus supplied in the districts of this Directory are offered at the rale of 10s. pzr insertion,

or 12

insertions £5 5s. 0d. prepaid. Communications with remittance should be sent to Schzff Publicity
Organisation, Lid., 125, Pall Mall, London, S.W.1, Advertisers are included under one district without charge.

LONDON.

RADIO SOCIETY OF
GREAT BRITAIN.

Hon. Sec.: 32, Quex Road, West
Hampstead, N.W.6.

BATTERSEA AND DISTRICT RADIO
SOCIETY.
Hon. Sec.: 31, Holden St., Lavender Hill,

S.W,I1.

SUPPLIERS:

American Hard Rubber Co.(Britain), Ltd.,
134, Fore Street, E.C. 2.

British L.-M.Ericsson Manufacturing Co.,
Ltd., 63, International Buildings,
Kingsway, W.C. 2. :

S. G. Brown,
Acton, W.3.

Victoria Road, North

Burne-Jones & Co., Ltd., Montford Place,
Kennington Road, S.E. 11,

Canadian Brandes, Ltd., Walmer House,

206, Regent Street, W, 1.

City Accumulator Co., 79, Mark Lane,
.C. 3.

Cossor Valve Co., Ltd., Highbury Grove,
N. 5.

The Dubilier Condenser Co. (1921), Ltd.,
Ducon Works, Goldhawk Rd., Hammer-
smith, W. 12.

Economic Electric Ltd., 10,

Fitzroy
Square, W. 1.

Edison Swan Electric Co., Ltd., 123,
Queen Victoria Street, E.C. 4.

C. F. Elwell, Ltd., Craven House, Kings-
way, W.C. 2,

Fallon Condenser Co., 230a, Hermitage
Road, N. 4.

Fellows Magneto Co., Ltd., Cumberland
Avenue, N.W. 10,

Gambrell Brothers, Ltd., Merton Road,
Southfields, S.W. 18.

LONDON (continued).

General Electric Co., Ltd., Magnet House,
Kingsway, W.C. 2.

General Radio Co., 105, Gt. Portland
Street, W. 1.

Alfred Graham & Co., St. Andrew's Works,
Crofton Park, S.E. 4.

Holborn Radio Co., Ltd., 267, High
Holborn, W.C. 1.

Igranic Electric Co., Ltd., 147, Queen
Victoria Street, E.C. 4.

Jackson Bros., 8, Poland Street, Oxford
Street, W.1.

l WIRELESS INVENTORS.

N Advice Handbook on Patents and Trads
Marks. Consultations free.—B.T. King;,

|  Regd. Patent Agent, 146a, Queen Victoria

| St.,E.C.4. ’Phone: Central 682. 36 yrs. refs.

Leslie McMichael, Radio Corner, Strand,
W.C. 2.

Lissen Company, 16-20, Woodger Road,
Goldhawk Road, Shepherd’s Bush
W.12.

Marconi Wireless Telephone Co., Ltd.,
Marconi House, Strand, W.C. 2.

Mullard Radio Valve Co., Ltd., 45,
Nightingale Lane, Balham, S.W. 12.

Negretti & Zambra, 38, Holborn Viaduct,
EC. 1.

Peto-Scott Co., I‘eatherstone House, 6,
High Holborn, W.C. 1.

Radio Communicaticn Co., Ltd., 34-35,
Norfolk Street, Strand, W.C. 2.

Radio Components Ltd., 19, Rathbone
Place, W. 1,

LONION (continued),

Radio Equipment Co., 329, High Holborn;
w

Radio Instruments, Lid., 12, Hydc Street,
W.C ot

M. Raymond, 27, Lisle Street, W.C. 2,
Richford & Co., 153, Fleet Street, E.C. 4.

Robinson, Lionel & Co., 34, Staple Inn,
W.C. ot

Sunpson & Blyth, 8, Sherwood Street,
.1,

Sterling Telephone & Electric Co., 210,
Tottenham Court Road, W. 1.

Thames Electric Wireless Co., 40, Old
Town, Clapham, S'W,

Tingey Wireless Ltd., 92, Queen Street;
W. 6. .

Western Electric Co., Ltd., Coennaught
. House, Aldwych, W.C.

. The Wilkinson Motor and Engineering

Co., 10~14 and 29-33, Lonsdale Road,
Kilburn, London, N.W. 6

BELFAST.
SUPPLIERS:

The Electrical Installation & Repairing Co.,
40, Berry St., Belfast. Phone: Belfast 3659.

BIRMINGHAM.

BIRMINGHAM EXPERIMENTAL
WIRELESS CLUB.

Hon. Sec.: 110, Ivor Road, Sparkhill.

XX,
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BRADFORD. GUILDFORD. MANCHESTER (continued),
SUPPLIERS: : SUPPLIERS: SUPPLIERS:
J. DYSON Drummend Brothers, Guildford. 1! A. Franks, Ltd., 95-97, Deansgate, 44,
5 &7, Godwin Street, Bradford. Complete Market Street, 73, Oxiord Street,
Sets. All Acoessorxes. 'l‘ele 6037 & 6033 12, Victoria Street, Manchester, and
Telegrams: *‘ Equipment.”’ o e 90, Bradshawgats, Bolton.
~HALIFAX.
BRIGHTON. HALIFAX WIRELESS. CLUB AND Lg‘tveg\slzlngcesnttgc Supply Co., 4, Brown
BRIGHTON AND HOVE RADIO -~ RADIO SCIENTIFIC SOCIETY. )
\SOCIETYOV A 1 Hon. Sec.: Clare Hall, Halifax. - Ward & Goldstone, Ltd., Frederick Road,
Hon. Sec.: 68, Southdown Avenue, R ' . , Pendleton.

Brighton, Sussex. SUPPLIERS: ; ‘'NEWCASTLE-ON-TYNE.

SUPPLIERS: NEWCASTLE AND DISTRICT AMA-
SUK JIRELE A N.
Eleetrmal Supply Stores, 11, Fountain TEUR. W IRELES.S ASSOCIATION
“H._J. Galliers, 32, St. James’s Street, Streﬁl Halifax. : - Hon. Sec.: 51, Grainger St., Newcastle-
Brighton. - Agent Tor Burndept Ltd. B R ) on-Tyne. )
SUPPLIERS :
' WALKERS’ WIRELESS
E DORSET' R . ILFORD. ) Hold the ltz;‘rgtﬁt v&rietsé oiduf/irélesst@pplara-
< ¢ LW 4 tus i . Send for particulars.
AST DORSEISHIRE WIRELESS | [LFORD AND DISTRICT RADIO 510 Westgate Road, Newsastle-on-Tyne.
. ; SOCIETY.
Hon. Sec.: ‘ Hillmorton,” Ringwood . . T .
Road, Newtown, Parkstone. H%i;t eszc. : 77, Khedive Road, Forest NOTTINGHAM.
LEEDS. NOTTINGHAM AND DISTRICT
EDINBURGH. RADIO EX. ASSOCIATION,
CE ND DISTR g ' Bri
EDINBURGH AND DISTRICT RADIO LEEDS A‘ STRICT AMATEUR Hon. Sec.: g9, Musters Road, W. Bridg-
SOCIETY. . WIRELESS SOCIETY. ford, Nottingham,
Hon. Sec.: 9, Ettrick Road, Edinburgh. Hon. Sec.: 37, Mexborough Avenue
OB S€C.: 9 re 0ad nburg Cha.pcltown’ Road, Leeds. ’ POOLE.
SUPPLIERS: ) EAST DORSETSHIRE WIRELESS
i : SUPPLII‘RS ; SOCIETY.
Brxtlsh Wireless Supply Co., Ltd., 6, Hon. Sec.: Abbotsford, Serpentine Road,
P
EDINBURGH. Blenheim Terrace, Poole.
Sp;:r:lsex: (Stl:,otla}\xd) :"“} 1%9 G‘reorgal‘s:l . . ;
inburg] gents or Burndept, Lt | s
LEIGESTER. PRESTON.
SUPPLIERS:
LEICESTERSHIRE RADIO AND .,
R SCIENTIFIC SOCIETY. i Wirel s list, 152,
William Sinclair, 60-84, Thistle Street. All Hon. Sec.: 269, Mere Road, Leicester. O harcn Sivest, Broston (ompostts. Millor
* component parts in stock at lowest prices. Arcade). General Supplies.
LIVERPOOL.

GLASGOW. LIVERPOOL V}‘;ﬁf{)ﬁfi;‘)&?y] TUNBRIDGE WELLS.
SUPPLIERS : FOeC- T 135 » HIVETpooL. SUPPLIERS :
MANCHESTER.

ROBERT BALLANTINE 5
: H. Featherst , AM.LE.E., Wirel d
St. Vincent St., tenfield St Corner, Glasgow. | | MANCHESTER RADIO SCIENTIFIC Elsotrical Engineer, 25, London Road,
Glasgow & District for L. McMichael, Ltd., ‘SOCIETY. Tunbridge Wells. Agent for Burndept
London. . Wireless Apparatus. Tel. 610.
Hon. Sec.: 16, Todd Street, Manchester.

) All Previous Lists Cancelled. 'Phone : Willesden 1336
SPECIAL CIRCUITS THE WILKINSON MOTOR & ENGINEERING (0.,
I 10,12, 14, 29, 31, 33, Lonsdale Rd., Kilburn, NW.6.

H. E. WILKINSON, M.].1.E,, Proprietor, Same Address since 1goo.

“EIFFEL TOWER” MASTS

The Masts are built of selected wood soaked in creosote, all main parts are
screwed together (not mrely nailed) and banded with galvanised iron.
‘The Mast® g sent out in 10-ft. sections, complete with screws for assembling.
These M «sts are triangular in shape and made of triangular material, giving
great strength combined with lightness.

PRICES :—CASH WITH ORDER. CARR. FORWARD.

For best results buy the best components.
Obtainable from ’

Burne-Jones ‘@ Co., Ltd.

Manufacturing Radio Engineers,

. 4 P 205t.—22 00 .. Weight301h, ... Base Size 16 in.
Montford Place, Kennington Rd., w3 ge n VUMRL n PRt
.o ‘e F1 B0t 4150 .. . 80, o o 29
London E N L S‘ E' 1 1. Mm‘r SUNDRIES_— "
'Phone: Hop 6257. [} Seven Strand Rigging Wire in 50 Galvanised Pulleys ... 1/62ach.

and 100 ft. coils, 1/g and 3/6 each, Special Tarred Hemp- Halyards,
RxggsztramerScrews(Gal 1/-each soft. 2/6; 100 ft. 5/~ and pro rata.

1,000 ohm resistances with clips. 2/6 post fl‘eé-‘ Wall Hooks  vee e x/6 doz. | Green Shell Insulators... 6/~ doz.
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PURITY

THE Brown Loud Speaker—because it

incorporates the same principle as
the well-known A type headphone — is
deservedly famed for the purity of its
tone.

To hear music reproduced on the Brown
is to hear music at its best. The human
voice, the ’cello, the flute, the piano, the

. saxophone—all are reproduced with startling
reality,

Just as there is only one Brown Head-
phone — with its alummium diaphragm

From all Dealers.

of TONE

and moving reed —so there is only one
Brown Loud Speaker. No other can
be so good. '

Before you buy your Loud Speaker, hear
a Brown—you’ll appreciate its superb
powers of reproduction, and realise that in
design and manufacture 1t conforms to the
well-known Brown standard of quality,

Model Hix, 21 in. high, Model Hz, 12 in. high.

120 ohms £5 5 0 120ohms £2 5 0
2000 ohms £5 8 0 2000chms ... £2 8 0
4000 ohms £5 10 0 4000 ohms £210 0

WORKS+- VICTORIA ROAD, N.ACTON.W.3.
LONDON SHOWROOMS-19 MORTIMER ST. W. I,

S.C.BROWN LTD.
&,

AN

G. A. 1t4.

XK1



MODERN WIRELESS

August, 1923

The only
recelver
that will
reproduce
musiCc and
Speech
EXACTLY

ENTIRELY BRITISH MADE,

All the faults of the ordinary magnetic type receivers have
been eliminated in the ' Polar” Dynaphone. It is constructed
on the electro-dynamic-coupled magnetic principle and is the
only receiver made which can exactly reproduce music and
speech. The “ Polar " Dynaphone is efficient, small, light,
impervious to varjations in temperature and comfortable to
wear, . :

The wire used in the coils is much larger in diameter.and
more robust than in the ordinary phones and the insulation
is much better owing to sufficient space being allowed to
impregnate the whole coil thoroughly,

Eddy Currents are made use of because the whole phone
{fonctions as a transformer, the windings being the primary
and the diaphragm itsclf the secondary. Further, the induced
currents in the diaphragm follow exactly the variations of
current in the winding, not being affected by any direct current
component or by the iron of the magnetic circuit, as this is
not a closed core. The diaphragm current, reacting with the
permanent magnetic flux, produces a vibration of the
diaphragm, which is perfect. The eddy current losses in
the * Polar ”* Dynaphone are practically eliminated by radial
slots which prevent their flow,

The magnetic circuit, having a short, mean path and a large
cross-sectional area, is about four times the efficiency of the
ordinary phone. There is a magnetic effect as in the ordinary
phone coupled with the electro-dynamic cffect, the result
is o much more perfect reproduction than can be sccured
with magnetic action alone, the pull on the diaphragm is
over a circle about one third of the diameter of the diaphragm,

PO]

thus obviating .distertion created by distorted pull on the
diaphragm.

Both sides of the diaphragm are equally damped, an area at
the centre of the back of the diaphragm equal to the area of
the opening in the ear cap is free to the air. This acoustical
arrangement results in the fulness of tone as compared with
the shallow tone produced by the ordinary phone. Music of
any kind reproduced by the ‘ Polar”’ Dynaphone is faith-
Jully reproduced, the quality of the notes and timbre being
clearly discernible, Those who have used the ordinary
wireless head sets will know that a man’s voice is usually
reproduced as a deep bass, this is not so with the * Polar

Dynaphone.”

1

DYNAPHONE

is obtainable from all * Polar" Stockist; or direct

- RADIO COMMUNICATION CO.,

LTD.,

34/35, NORFOLK STREET, LONDON, W.C.2.

Telephone : Central 8480 (3 lincs).

xxii,

Telegraims : Radiocomeo-Estrand, London.

Whese you see the * Polar® siga—7you can buy ¢* Polar” accessories.

- A triumph of inventive senius

Postage 6d.
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POLAR
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e

STIGN

gou can bHuy

POILAIR

o TR
"NINF  ACCE:SSORIES

The “Polar” sign illustrated here is now displayed in
the windows of “Polar” Stockists throughout the Kingdcm
—the most effective answer we can possibly think of to
the hundreds of wise wireless enthusiasts whose urgent
enquiry is “* Where can | buy ‘Polar’ Accessories ?”

The following is a brief advanced list of ¢‘ Polar” Stockists—watch it grow:

ARBROATH.—Ponsford & McHardy, 165, High St.
BArRRY Dock.—Lewis & Mayer, Eeebway Rd.
BeccLEs.—G.F.M. Engineering Co., 5, Smallgate,
BEeLFasT.—Phoenix Radio Co.,.5, Donegal Sq. East.
BERWICK-ON-TWEED.—King Bros., 25, Bridge St.
BirkenHEAD.—Hughes and Watts, Ltd.
BirMingHAM.—Midland Counties Electric Engineering
Co., ILtd., 136, Sandon Rd. A. E. Parsons, 142,
Park Road, Aston.
BortoN.—A Franks, Ltd., go, Bradshawgate.
BraDFORD.—The Gramophone Stores, 150, Bowling
Old Lane. Chris. Pratt & Sons, Ltd., North PParade.
BrouGHTY FERRY.—Ponsford & McHardy, 58, Grey St.
CamBrRIDGE.—Negus Eleetrical Co., 22, Regent St.
CarpIFF.—R. W. Brassington, 33, Morgan DParade.
Cardiff Electric Wireless Supply Co., Ltd., 43, Bute
St. J. Howell & Co., Ltd., South Walcs Wircless
Installation, Ltd., 18, West Bute Street.
CHESTERFIELD.—Chesterfield Engineering Co., 35, Woest
Bars and Park Rd.
CiRENCESTER.—A, H. Buncombe & Co., 169a, Crick-
lade St.
CoLwyN Bav.—Fllis Hands & Dean, Ltd., Abergele Rd.
COVENTRY.—A. Salmon, Drinkwater Arcade.
DarringTON.—E. Sutton & Co., Northgate.
DARWEN.—W, V. Fairhurst, Wellington Fold, Market St.
Dunpeg.—Ponsonby & McHardy, 32, Reform St,
DUNFERMLINE.— James Scott & Co., Inglis St. V
EpiNBUrGH.—D. G. Watson, 126, Bruntsfield Place.
EGHAM (Surrey).—Radio Supply Storcs, 147, High St.
EGREMONT (Cumberland).—Egremont Radio Stores,
31, Market Place.
FERRYHILL VILLAGE.—J. F. H. Banner, The Chemist.,
FoLKESTONE.—T. C. Gilbert, 26, Guildhall St.
GLasGow.—Robert Ballantyne, 1033, St. Vincent St.
Hunter’s Wireless Depot, 73, West Nile St. Archi-
bald Low & Sons, Lid., 28a, Renfield St. Milligan's

Wireless Co., Ltd., 23-25, Renfrew St. R. McAughtry
& Sons, 423, Covan Rd.

GraNTHAM.—White & Sentance, St. Peter’s Hill.

GREENOCK,~]. A. Kinnaird & Co., Ltd., zo0, Cathcart
St.

HAvLiraAx.—Electrical Supply Stores, 11, Fountain St.

Horranp.—Gooische  Fotohandel, Xerkstraat, 106,
Hilversum.

HurLr.—City Electrical Co., 24, Porter St. Clarke &
Graham, 73, Prospect St., E. M. Parsons, 38a, Brook
St J. C. Scarborough, 21, George St.

IrForp (Essex).—Cranbrook Sports Co., 91, Cranbrook
Rd.

KeTTERING,—Paul Taylor, 147, Stamford Rd., Mon-
tague St.

1i1vERpPoOL.—]John Banks & Sons, 14-18, Duke S5t.
The British Radio Mfg. Co., 9, South Castle St.
Pulford Bros., Ltd., 106-110, Whitechapel. €, A,
Sutton & Co., 110, Dale St. Taylor Bros., 46,
Tithebarn St. Western “Wireless Telephones, Ltd.,
15, Cheapside, off Dale St. o

Lonbon.—Nelson Arnold, 5, Ranelagh Gardens, Bernes.
L. Ball & Co., 287, Upper St., Islington. Benetfink &
Co., Ltd., Cheapside. E. W, Chamberlain, 196, King
St., Hammersmith. Fittings- Co., 66, Barbican,
"E.C.1. Cunningham, Ltd., 169-171, Edgware - Rd,,
W.2. A. W. Gamage, Ltd., Holborn, E.C.1. Kecn
Wizeless Co., 1, Dean Rd., West Ealing. Londen
Radio College, 82-3, High St., Brentford. Mann,
Egerton & Co., Ltd., 175-177, Cleveland St., W.1.
Richard Melhuish, Ltd., 84, Fetter Lane, E.C.4.
T. Poore & Sons, 232, High St., Acton. Jones &
Noyes, 1642, Railway Approach, Shepherd’s’ Bush,
W.r4. H. Osman & Co., Ltd., 165-6, Aldersgate St.,
E.C. Auto Sundries, Ltd., 10a, Lower Grosvenor
Place, S.W.1.

Continued on next page.

xxiii.
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Continued from previous page.

MancuESTER.—A, Franks, Ltd., 95-07, Deansgate.
A. Franks, Litd., 12 Victoria St., A. Franks, Ltd.,
73, Oxford St.. A. Franks, Ltd., 44, Market St.

Trojan Electrical Co, 141,
ander Rd. The Universal Elsctiric Supply Co., 4.
Brown St.
MrippLESBROUGH.—Baker Bros., Corporation Rd.
MoNTROSE.— James A, Marnie, 107, High St.
MorrETH.—]. H. Woodhead, 22, Newgate St.
NEWBIGGIN-BY-THE-SEA.—E, Watson & Son, 23, Gibson
St.

New Bricaton (Ches.).—Jenson. & McNicol, Wireless
Corner, 149a, Seabank Rd.
NEwWCASTLE-ON-TYNE.—Chase . Motors Ca., Ltd., 43,

Groat Market. Jas. Coxon & Co., Ltd., Market St.
Devercaux, Moadie & Co., Albwn Bulldmg% St.
James St. M. C. Jones & Co., Lid., 239, ‘Westgate
Rd. The Masco Patents Mfg. Co., 56, Grey St.
Payne & Hornsby, 6, St. Andrew’s Buildings, Gallow-
gate. Walker's Wireless Supply Co., 31, Westgate
Rd. Wilson & Ridley, 161, Northumberland St. .

Newport {Mon.).—South Wales Wireless Installation
1.td., Cambridge Rd.

Norrta SHierps.—Electrical Equipment Co.
& Scott, 78, Rudyard St.

OLpuam.—F., Buckley, 89, Oak Road, Hollins,

Kennedy

Upper Moss Lane, Alex- -

August, 1923

OxrForp.—Oxford Wireless Telephony Co., Ltd., 22,
Queen St. '

ParkestoNE (Dorset). ——F T. Chapman, Newtown.

PeEnarTH (Glam.).—C. W, Davis, 98, Glcbe St,

PrEsTOoN.—A. Lotus, 2, VVillbank, Church St.
Marsdon-& Sons, Ltd., 115, Church St.
152, Church St.

SAFTESBURY (Dorset).—W, Holder, 65, High St.

SovutasEa.~—Wadham Bros., 89, Palmerston Rd.

Richard
G. Wilkinson,

StockporT.—Henry Hollingdrake & Son, Ltd., 635,
Princes St.

Stockron-oN-TEES.—T. B, Watson & Son, Itd Central
Buildings.

StoxkEe-oN-TRENT.—T. A. D. Lawton, Brown Edge,

STRANRAER.—T, W, Macready, 39, George St.

SunpErrAND,~—H. Binns, Sons & Co., Ltd., 38, Fawcett
St. Brantingham Bros.,, Holmeside, Thos. Hudson,
314, High St. West.

Swansea.—Dan Morgan, 218, Oxford St.

TuneriDGE WEeLLs.—E. Powell, Ltd., 41, High St.

UrverstoN (Lancs.).—]. J. Downward, M.P.S., s,
Market St.

WARRINGTON.—Economic Eleétric Co., 64, Sankey St.
Hill & Co. (Chemists), Ltd., 62, Buitermarket St.
West HarrrLEpoOL.—P. F. Perry & Co., Ltd., 11, Church

St.
WaiTLEy Bav.—G. T. Robson 182-184, Whitley Rd.
WorTHING {Sussex).—Oates, 77, Rowlands Rd.

If thereisa Polar Stockts' near you, make a friend of him. With our assistance
he can gwe you any advtce or fechnical information you require—gralis.

RADIO COMMUNICATION Co., Limited.

Central 848) (3 l'mas).

mco, Esirand, London.

34-35, Norfolk Street, Strand, London, W.C.2. p.aioeonToloEmms;

i
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REDUCED ADVERTISEMENT RATES

“ WIRELESS WEEKLY.”

as follows:
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ORDINARY POSITIONS.

13 insertions consecutive = £15 per page and pro rata.

6 " (X} -
1‘*'05“ "

i

il

ADurmg -the Summet Months the Publishers of
WIRELESS WEEKLY have pleasure in offering
REDUCED rates for Display Advertising Space

NEXT MATTER (incolumns only).

£15 plus 59 per page and pro rata. .
- £15 plus 109, per page and pro rata,

SCHEFF PUBLICITY ORGANISATION,

(Advertisement Managers, Wireless Weekly and Modern Wireless),

125, PALL MALL, LONDON, S.W.1L.

13 insertions consecutive -
6 " " -
1te5,, "

£20 per page and pro rata.
£20 plus 59, per page and pro rata,
= £20 plus 109, per page and pro ra:a.

LTD.

Phone‘-—Regent 2440 (2 lines).

T T
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and ‘that's él you need
know-because EDISWAN
means the best valve

The Demonstrator at the
Leeds Wireless Club said:

—*‘no question about EDISW AN
VALV Etaking premier position
TYPE A.R.

o TYPER.
&° 15/- 15/-
S& COMPACT SENSITIVE
S ECONOMICAL SILENT
R RELIABLE ROBUST

We have had unique experience in the development and manu-
facture of the Thermionie Valve. The first experiments in con-
* nection with the investigation of the * Edison Effect,” on which
the working of a valve depends, were carried out at our Ponders
End Works by Prof. J. A. Fleming, who was the Company’s
Scientific Adviser.

We also manufacture complete Receiving Set s, Accessories and H.T, and 1..T. batieries,
Dealers should write at once for particulars and terms. Ask for Descriptive Leaflets.

If your Dealer cannot supply, send P.C. with his name and address.  We'll seethat you

get what you want. .
FREE ON REQUEST.
Titustrated Booklet entitled ** The Thermionic Valve.—Its Origin and Development.”’

The EDISON SWAN ELECTRIC Co. Ltd.

(AND REDUCED).
Ceontractors to H M. Adméraity, War Office, Royal Air Force,
123/5, Queen Victoria Street, E.C.4,
and 71, Victoria Street, S.W. 1,
WORKS: PONDERS END, MIDDLESEX. Branches in all principal towns

MODERN WIRELESS

Pit Woodhall-Wireless

Components in your Set
—and you’ll be proud of it!

When you are tired of the scraping condenser-vanes,
the imitation ebonite, the cardboard, and the un-
finished metalwork of the wireless * botcher,” you will
decide to usc only trade-marked, guaranteed com-.
ponents: and of such components, those bearing the
trade-mark WOODHALL are outstanding for * finish,”’
efficiency, and price.

IWOODHAI-L! Guaranteed
Variable Condensers

Assembled complete as shown, with. aluminium end
plates and ebonite bushes, for panel mounting. Ad-
justable bearing, accurate 3/32nd spacing ; aluminium
zozugauge vancs; attached to panel by drilling one hole

y.
3 plates .. .

. 5/3 | 25 plates .. o 8/
5, v o B/8)3r .e .. 8/
9 . .. L 8/~113 e ee .. 1078
50, i o 12/~

.. .. 6:6]s57
Knob and bial 1/9 extra.

[woopnal  Guaranteed
Moulded Variometers

Extremely eloze coupling (approx. 1/16th
between windings), Internal winding firmly
fixed by special process. Fliminates dead-
end effect and capacity losses, W.L. with
100 ft. aerial, 250/750 metres. For AT.IL
as supplied, or can Dbe used
with small basket-coil in series
for anode tuning inductance.
With mascive ebonite knob
and terminals, as

shown. , Brackets 17 6
movable for panel

or table mounting

» The  [wooonati]
Filament Rheostat

A more efficient theostat at little more than
the priee of the old stvle. Spring plunger
contact; smooth and constant. 7 obms
resistance; winding mounted on core;

“off ' position ; two terminals; 5/6

engraved dial and knob. Attached
to panel by drilling one hole only.

The [Wowmmad]
Dustproof

Detector

Mounted on }in. solid ebonite. Brass-
work  highly lacquered. Opal back
fo glass increases visibility.
Beautifully finished and very 6 6
fficient .., .

The !woonm\u.i
Perikon Detector
Glass-enclosed ; adjustable pressure

on crystals and stable
setting--resists vibration 3 6
Solid ebenite base ..,

The | wooosaiL| Lightning Arrestor & Switch
Glass -enclosed spark-gap combined with change-over switch,
Perfcct contacts, easy movement; ebonite base and highly 6 / ’
finished brasswork
Woodhall-Wireless Components of all kinds a~
stocked by leading Wireless Dealers and Factors.
Ask your Dealer for Woodrall-Wireless Components. If ie does not stock, order
direct by post from us; and if you give your Dc{glaf‘s name and addrzss_ we supply
’ goods post free. Money back in 7 days if dissatisfied. Quole illustration numbers
when ordering.

The Woodhall - Wireless Manfg. Co,

15, Furnival Street, London, EC. 4
Telephone: Holborn 5919 Radio Call Letters 2 Hp

Trade Enguiries
Invited.

Mi1335

e
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" Onwards. .

" In 1908..

To 1919.

In 1822..

<% A\

Mr. Alfred Graham demonstrated
the first practical Loud Speaker.

GRAHAM Loud Speskers placed
upon the market. :

First used in the British Navy.
Transmitters applied to Phono-
graphs for Loud Speaker repro-
duction. Demonstrations by Prof.
McEendrick at the Royal Society.

Naval Telephones developed and
adopted by the Admiralty.

Watertight Loud Speakers Patented.
Fitted on board many warships and
mercantile vessels, Telephonic Sub-
marine Signalling System devised,

Complete Loud Speaker installations
on central battery plan erected on
warships as sole means of com-
munication,

The most extensive naval installa-
fion to date, including exchange
system fitted to H.M.S. Dreadnought,

Graham Loud Speakers applied to
all sorts and conditions of service at
‘home and abroad, ashore and afioat,

... No less than 12,000 ship installa-

tionsi‘carried out,

‘¢ AMPLION » Loud Speakers pro-
duced for Wireless and “ AMPLION”’
Trade Mark registered.

. “ AMPLION ”’ standlardised by Jead-

ing manufacturers of radio app: r tus

'Hu L
’ Iy PP

THE
25/6, Savile

L=
s

DEMONSTRATIONS at our Showroom:
SALON,
Row, Regent St., London, W.1,

ALGRAPHONE

~*"Phone : Regent 1075.

!

g

—the Reason Why the ‘*AMPLION ”’ is
undeniably the finest Radio Loud Speaker
and recognised as the World’s Standard.
It will be seen that the ¢ AMPLION *’
is not merely produced to meet a sud-
den demand, but is the result of years
of experience in Loud Speaker design
and construction,
ASK FOR FOLDER M.W.

ALFRED GRAHAM & CO,,
St. Andrew’s Works,
CROFTON PARK; LOND%N, S.E4.
Svdenha};ﬁ()ggz‘o-r»z. ' “Navamaaaax,natgreen,

’ ScorLawp : London.”

Mr. F. M. Milligan, 25, Renfrew St.,Glasgow

IRELAND

Mr. A. R. Munday, 41,Chichester St., Belfast

CANADA @ 5
Messrs. Burndept of Canada, Ltd., 172, King
Street, West Toronto.

RIS
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This is the popular Marconiphone V2, which
brings all Br tish Broadcasting Stations within range
" of any part of the country.

The signature “G. Marconi” on the
case attests its perfection of work-
manship and absolute reliability.

Your local dealer can
supply you, In case
of difficulty apply to:—

THE MARCONIPHONE V2

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C.2

ST T HEHE R TR

RADCOM H.T. BATTERIES.

Perfectly smooth : ; For the S.T.roo
_action. Each Cirenit a special
individually tested i model is made.
before despateh. .

. o ? ; Fig. . 1100.—A Dbeautifully made
, p2 I ACCESSOT PRICE 7/8 :each.
¢ Standard type, § to 5. megohms.

S.T.roo Circiit special model same W

Y our new Patented system of connecting ‘these batteries, they have i R 3 pricm/
B an advantage over all other types of High Tension Dry Batteries, i _ Extension handle, 1/~ extra each.
which enables tappings to be mad¢ at every 1} volts, thus giving Fi
a variation rendering the finest possible adjustments, s L . &. "
Arerox. E.MF. Vours, -Price complete wzth lugs WLTMET;R " LN VOLTMETER
- EALE. - p . F . Piice 96 cach. et Price 36/~ each.
36 ) .. T/- All types -and Ry Complete range of
63 376 - ranges of spring ] w these DEAD

contredled - iustru- BEAT moving coil
ments in  stock. oS T | types in stock.

See Catalogue so0.

NG
g
8
v

RADCOM SHROUDED
INTERVALVE TRANSFORMER

“GENUINE HEI:.LES‘E’N "DRY ‘BATTERIES,

LONDON, W.1,
HHTETHHINHHHTHIRHH AT TR HT R RS

L )
H. A H, WORKS TUNSTALL ROAD, CROYDON, SURREY.

- ELIMINATING HOWLING AND . Codeword. Volts Details. SIZC
 DISTORTION, : : o # {Vg%ROIg 15 Thrée Screw Terminals or Plugs 87 X 3
. “WIRTO"” 15 ‘TwoStrip Terminals .. 8” %3
Price - - 22/6 “WIRIT" 36 Two Insulated Wander Plug X 3"
“WIRIN” 6o Two Insulated Wander Plug x 3"
. Telent “WIRUP” 100 Two Insulated Wander:Plugs... > x 3"
= 1 m aﬂa «Muﬁgxﬁ“’“g‘ Two "Wander ‘Plugs, one red and one -black, arc mcluded “the price
= ™ 3485 above and are not extra, Y WE Q&WE mu ’!
= W COMPONENTS.LTD Reffgmms BB For any Special Size, Vouage. or apacity: made %o your -own Special
= ° \:/ e‘;‘t’é’e";‘:s E B “Croydon Regquirements. “Keyage,
= 19, Rathbone Place, London. 2225, A. HUNT td. {Department W.E. Croydon.’
Hi

xxvii,



MODERN WIRELESS

S e e

o

=

..ﬁ.‘
e

=
ey

(e
b
:

R

N

August, ~923

~ A
L 1/ N
= /, ) ( \‘\\(* ’

O obtain the confidence of its
readers, and to achieve complete
success, a Wireless Magazine

must be in the position to guarantee the
accuracy and dependability of the in-
formation within its columns. Wireless
Weekly is supervised by the finest staff
of all-round Wireless technical experts in
the country. Each department of Wire-
less is in the hands of a man who has had
some considerable ex-

perience in dealing with l

No other Wireless Magazine
Staft as Wireless Weekly

contributors. Secondly, it is in a
position to judge the value of contri-
butions submitted for publication by
outside research workers and technical
men and able to criticise and correct
faults which might otherwise have
appeared in print unnoticed. You, as a
keen wireless experimenter, want authori-
tative Wireless articles—thoroughly up
to date and dependable. Wireless
Weekly fulfils your
requirements in a way

it and who may be con-
sidered an expert in
that particular phase
ot tl.z Science. Such
an organisation as this
"s of benefit to you in
two ways, Firstly,
Lzcause it is so com-
olete in itself as to be
independent, when
necessary, of outside

EDITORIAL STAFF. -—l

Editor:  Joux
F.lnst.P.

Assistant Editor ; E, REpPATH.

Staff Editors: J. H, T. Roserts

D.Sc,, F.Inst.P.; E. H. CuapMax

Scorr  TaceART,

G. P. KenpaLy, B.Sc,;

Dovcras; R. W, HarLows, M.A.

S. G. Rarree ; PErcy W, HARRIs.

Scientific Adviser: Prof. G. W. O
Howey D.Sc., M.LE.E,

Advisory Editors: Prof. R. Wuip
PINGTON, ML.A., D.Sc.

Prof.C. L. Fortescug, M.A,,M.LE.E

A. L. M

a— —  To— — v—— p— o—

M.A., DSc.; A.D. CowpEr, M4Sc";

|

no other Wireless Maga-
zine ever has or can do.
If you have not already
become a regular
reader, send a postcard
at once for a free copy
—you will be surprised
that such alarge and im-
portant Weekly Maga-
zine can be produced
for so little as sixpence,

Every Wednesdag
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has such a complete Editorial
—read how you benefit. Anmual Subscrption (32 issvs

are permitted the free and un-

restricted use of our Informa- *

' . tion Dept. To others we are

Recent Constructional Articles. compelled 'to make a charge of
1/~ per question. Why not
send your subscription along
now and. ensure your C¢opy

- The following Articles have appeared in recent arriving punctually ?

issues of Wireless Weekly. All are thoroughly
dependable and illustrated in most cases with
actual working drawings, so that even a novice
can make up the instruments correctly.

Construction of a 5-Valve Amplifier.

A Progressive Umit Receiving System
and How to Build It.

The S.T.100 Set.

A Compact Single-Valve Receiver,

The Flewelling Super-Receiver.

A Low-Frequency Amplifier.

A Three-Valve Regenerative Receiver.

A High-Frequency Amplifier.

The Armstrong Super-Receiver:

A Variometer Broadcast Set.

A 2-Valve Broadcast Receiver.

Gitbert Ady -
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: The Theory of the Thermionic
Valve.

The 3 Electrode Valve and its
Applications, :

Cascade Valve Amplifiers. =

Principles of Reaction Ampli-
fication and Self-oscillation.

Reaction Reception of Wireless
Signals.

Continuous Wave Receiving
Circuits.

: Valve Transmitters.

Wireless Telephone Transmitters

: Using * Valves.

seevesvsene

o

ssaserstrertanence

Broadeast Receivers,

Rapio Press’ From all Booksellers
Wireless Library, or Newsagents,
No, 10, or 2/8 post free,

Radio Press, Lid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
DEVEREUX COURT. STRAND. W.C.2¢

XXX,
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part of any Receiver. If your Valve (or Valves)
is not functioning correctly, you are not getting
the best results from your Sot.

Before you can hope to become a skilled driver
and obtain the most pleasure from your car you must
know how it works. So with Wireless. You cannot
hope to get the greatest enjoyment from * listening-in ”’
or experimenting until you have mastered the funda-
mental principles of Radio.

Dependent on this lies your ability to understand
the theory of the Thermionic Valve. Know how it
rectifies, how it oscillates, and how it amplifies, and
your progress in obtaining further Radio knowledge
will be rapid.

Wireless Valves
Simply explained

By Joux Scorr-TaGGart, F.Inst.P.,

T HE Valve is undoubtedly the most important

is the one Book on the Valve which will really teach
you—commencing at the very beginning—everything
you need know about the Valve, It has been recognised
by all the experts as the standard popular-priced book
on the subject,

Purely scientific explanations are omitted because
the aim of the author has been to provide a book which,
while being absolutely accurate, can be read and under-
stood by novice and experimenter alike.

Get a copy to-day and begin to understand exactly
what is happening while your Receiver is working.

Gilbert Ad.
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We are Actual Manufacturers and Patentees of

TELEPHONES. LOUD SPEAKERS SETS.
Special Magnets. High Resistance Coils.
Home Charging Device for Accumulators.

FIRST COST THE ONLY COST.—CHARGING DONE FREE.

EARTHING CLIPS, ETC.

Being Manufacturers we are able to Guarantee every part. Repairs and Rewinds to all
makes of Phones. Phone Parts. Set Parts. Loud Speaker Parts.

K 9/2 PHONE 6/-, Postage 6d,
SIMPALL CRYSTAL SET, with Phone ready for Aerial 10/9, post 1/-
LOUD SPEAKER, 26in. high, £4 10s.

Catalogues 1/ returnable on purchase,

Other goods equally cheap.

Price List Free.

TURNOCK’S TELEPHONE WORKS, 41, High Street, Aston, Blrmmgham

Catalogues are Illustrated and contain Genume Workshop Hints to Amateurs.

SPECIAL FEATURES. /
A.—Aluminium  Screening
Dise, which, besides en-
hancing the appearance
of the dial as it lies flush
with the panel, prevents

the hand of the operater
producing ‘capacity.

Our Improved
Type All
CONDENSER

——for Panel Mounting—

B.—Metal to metal adjust
able bearings, of which
we were the originators,
as applied to Condensers.

C.—22 Gauge hard Alu-
minium Vanes.

TN el ean et AN ES st sar e ERT s TR ety

R T PR Y YT ¥ T T

B R T P TS TR TP

Complete in EVERY respect and exactly as illustrated to the foMowing specification,

is unsurpassed for Workmanship,

Rotary, Air Dielectric, 22 Gauge Aluminium Vanes. Plates. PRICES
Metal to Metal Adjustable Bearings. Spacing between 5-'1 *001 . 10
Quahty of Materials employed Effi- plates sufficient for pressure up to 1,000 volts, En- o e 10/~
d PRICE h h b th graved Ebonite Dial. Is suitable for mmmtmg on any 29 ... 0005 ... 8/6
cxency an winic y € Pn;lel up to §fm thick by drilling three holes. Supplied 19 ... *0003 ... 6/9
with screws for fixing. »
way, has NOT been INCREASED Most Dealers stock these. If unable 1o obtain locally 13 .. 0002 ... 5/6

Testimonial—one of Hundreds.

Sotterley, Wangford, Suffolk, May 20tk, 1923.
Dear Sir—The three .0005 Condensers you suppltrd me with
recently are excellent and equal to some I paid 35/~ for. I have
nevep seen better value for money, and I have been an experimenter
Sor years., The points of excellence are—

(1) Connection to moving plaies, alihough frictional, gives
no trouble whatever as tn many Condensers. (2) Both con-
nections made by nuls and NO loose wire hanging from the
moving lplate connection as in the case of some, this wire
frequently breaking. (3) Absolute rigidily. (4,) Complete-
ness (supphed with dial, etc.). (5} LAST—but not least—
PRICE. This letter is entirely unsolicited, and you
can make any use you like of it and my name.

Yours truly, A. E. D. KENNARD.
Wireless Officer in France and Instructor at
R.AF. School of Wirelessduringthe War.

ALL ORIGINALS CAN BE INSPECTED.

REPUTATION-—Your Condenser is not
“FALLON” unless fthe name “FALLON S
_ appears on same.

buy direct from us. R
Don’t allow our prices to prejudice you., They are no
criterion whatever of the value we offer. Qur Motto
is QUALITY FIRST, and every Condenser carries
our money-back gualantee

Postage and Packing :
1,1/- 2 1[3 3, 1/6.
Most dea’'ers stock these. If

unable to obtain locally buy direct .
fromus,

W A R N I NG / Don’t buy shoddy sets of Condenser parts which
are well-nigh impossible of assembly, or half

assembled Condensers which are merely thrown together.

BUY OURS—

we specialise in Condensers Complete in every respect and exactly

as tllustrated,

In response to numer-
ous enquiries we beg
to state we manufac-

ture VariableGonden- 1yl CONDENSER PEOPLE

sers only.
PROMPT DE-230a, HERMlTAGE ROAD,
LIVERY. CAS

WITH ORDER.

ON CONDENSER MFG. CO., LTD.
Variable Condensers.

FALL

Finsbury Park near the Manor House.

AGENTS :-London,
W.C.2— Vanstones,
Litd., 61, Chandos

Strect. Cardiff and
Distriet — Western

LONDON, N.4. Radio = Co.,

Bedford S;x;;et Car-
Makers of half the World’s

xxxi.
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Sold by all Book-
sellers and Newsa
agents or 1/7%

post free.
R o
Build most of your own
L4 ) )
Wireless apparatus. -
QUITE anumber of the simpler com-
ponents used in every Wireless Re- e .
ceiver can be constructed at home The Construction
by anyone without the necessity of special of Wireless
tool kill, ivi
SHOWS YOU HOWTOBUILD o - . o Receiving )
YOUR OWN— . This ‘little Book contains practical in- Apparatus,

struction in the making of these components.

Anode and Grid Resistances. and shows by diagrams exactly how eac h. By P. D, TYERS.

; Filament Rheostats. ; is made. In addition, full details, such as* 5th Edition.” .96 Pages.
. Potentiometers. gauge of wire to be used, number of twms, - - .. ... ca »
i Basket Coils. " efc., are invariably stated. T T

. Slab Coils. ’ o ' .RADIO® PRESS, LTD,,,
' Solenoid Coils. o Every description is accurate and is the - - - Deveréug Court,

. Duolateral Coils. result of the author’s own experiences. . ° ~ STRAND, W.C.2. _
H.T. Batteries. " If you are a beginner you will appreciate SR

. Condensers, ¥ e Y PP

Crystal Detectors. this Book b.ecause it shows. you many short
LF. Transformers. cuts in saving money, while if you are a
H.F. Transformers. seasoned Experimenter youll value it
because - its information will show you
how to add and improve your Set at little
cost. Get a copy to-day—it will save its
cost on the first piece of apparatus you
make,

RADIO PRESS, LTD.

Devereux Court, STRAND, W.C.2

E ’ 0 i

ﬂiﬁﬂﬂwfﬁﬂﬂﬁfﬁﬁiﬂﬂﬂﬁﬂiWﬁm1ﬂ%&ﬂﬂlﬂtﬂWi[ﬁ%iﬁﬁlfﬂﬁiﬁlﬂlmﬂllﬂﬂﬂﬁ |
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HiGH FREQUENCY
INTER-VALVE WIRELESS
TRANSFORMERS, R E 3
Wavelength 860-3200 U‘lfSﬁBED‘ CEIVERS
Metres, sSuitable for BRITISH MADE.
e e S
i} o - ~ .
Type 50 fit the standard :  We invite Trade apphcatlonb.
Jalve Bockst, Nilted Wik ifor our IHustrated Catalogue of
Baiteh No. Noi/s00, 30/~ ' Wireless Broadcast Receptxon-
Mounted on kbonite Base
with Terminals marked :Sets and Components of every .
for respective conmoetlons ! description, Enclose business:

Double pole Switeh, -card for special terms and:
No. Ns4/20, 32/6. :
discounts.

%ﬁ. ......

ERMINALS & STAMPING-
at  competitive  prices:
Wide range see List.

vess

FILAMENT RHEOSTAT.
Best finish, 2/8. As
illustrated,with Engraved
Dial 3 ‘6.

Single Receiver, fitted with long handle. Particularly
designed tor iadics' use, excellent finish, easy fitting,
loud and clear, 2,000 ohms. Complete with Cords and
stamped B.B.C., price 15/-, Double Head Receivers,

———————————
4,000 ohms, complete with Cords and stamped B.B.C.,

price 21/-.
WOUND
SYLKOIFLEX . INDUCTANCE TUBES.

8 . 6 by 3ins. .. .. 1,10
The mostperrect insulating Low F:}EQUENbY TRANS 6 bz i NS, eee 2/,_
\‘f“mgh]e({’\(l ubing fox Mhbl\ Super-efficient, high gr;de finish, with 1z by 3ins 3/3

of pa Viring in va i - Pt
g{RYS'{ﬁL DE{TEC{T%R: ot "eslours. b%mp es anil loose wires for Panel Mounting, as il- 12 DY 4 s, ... .. 3/8
ounted on Ebonite Base, prices on regquest lustrated, price 16/6. Complete, fitted Other sizes on application.

fitted with Ball Joint, 2/6.
FIXED CONDENSERS.

Various capacities, com-
plete with Clips, 2/6.
Grid Leak and Con-
denser, mounted on Base,
as 111ustmtod 6/-. Grid
Leak with Clips,
2/6. Anode Resiste
ance with Clips, 2/6.

ith Tcrminals, price 18/-.
— : / SELECTED CRYSTALS. AERIAL
= “ Myronite,” the Super Crystal, I:::}g:ﬁ:TORS.
AERIAL WIRES gives surprisingly good results. gtocks of
our Chain Braid Aerial Wire _Q; 1/6 per box, We stock a Aerial In-
affords the maximum reception, “varma Ywide range of Crystals, in- Stula\tpr}st
surface greatly increasing signal Tl ; _at righ
strength. 8/= 100 1t. m .dudu?g I}orm\te, Galena, Hertz prices. See

FRE ite, Zincite, Carborundum, etc. Catalogue

JL

NEW CIRCUITS

are a speciality of “ Modern Wireless.” Components
for these circuits are a speciality of ours. “ Efficiency ”
Inductances should be used on all these circuits to
ensure the best results. Try them on the ST 100
and judge for yourself.

All other components are also made bV us, and
backed by 30 years’ experience.

Double Plug and Plug and Socket. Coil Leaflet on request.
Gambrell Efficiency Inductances. Complete Catalogue, 6d., post free
Secondary Circuit with
On xo00 feet P.M.G. Aerial with .oc065 Microfarad 00025 Microfarad Self-Capacity of Coil Price.
. Maximum Condenser. Maximum Condenser, Microfarads,
| Series. | Parallel.
a 110 165 205 320 66 175 000003 5/9
A 175 260 325 510 105 275 000004 5/9
B 275 415 495 825 170 440 000005 6/~
C 380 530 690 1150 240 610 000006 6/9
D 530 750 975 1625 340 880 .000006 8/~
E 880 1200 1600 2700 575 1500 000008 9/6
F 2550 4200 890 2303 000009 10/3
G 3650 6200 1350 3500 .0000I1 12/-
H 5800 | 10000 2000 5200 000014 14/~
- 9300 | 14000 4000 8000 000017 16/~
K. 13700 | 25000 60c0 13500 .000021 19/-

Set of Coils A-H, £3 10 0,
GAMBRELL BROS., Ltd., 76, VICTORIA ST, S.W. 1. yeliet:, Works : SOUTHFIELDS:
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This is what
the P.M.G. said

“In order fo ascertain -my
position I felt it my duly lo
Plade thewhole facts before the

Law Officersiof the Crown, and. .

I have just recejved the
opinions of the Atforney-
General  and _the Solicilor-
General,

These are that 1 am not only
entitled, but compelled by law

to issue. an  Experimentet’s

Licence to those applicants in
regard to gwhom I am honestly
satisfied that they are genuine
experimenters.

This being so, while §f would
e wrong to issue an Experi-

menter's Licence to the man

who is obviously wmerely a
i broadcast listener-in, i would
i be equadly wrong to decline fo

I

August, 1923

enter’s Licence

is well worth having.

. l ’ NDOUBTEDLY a very large number of wireless

enthusiasts are contravening the present regulations
L regarding licences, Some through ignorance, others
wilfully Because their applications for Experimental Licences
hawve beet: turned down. A

If you are a genuine Experimenter, prepared to take up
Wireless as a serious hobby and net merely as a means
of passing .a pleasant hour in listening to broadcast Concerts,
then you are entitled to an Experimenter’s Licence,

Many applications for Licences have been- furned down
by the authorities because the applicants were not fully
aware-of the neeessary requirements which had to be fulfilled,

issue swchlicences on a whole-.
sale scale.”
To a Representative
of the Press.

This little book by E. Redpath (assistant Editor of Wireless
Weekly) has been written to explain exactly what” an
Experimenter should know and how he should set about
obtaining his Licence. ‘

Remember this important point-—even if a Constructor’s
Licence is issued, it is practically certain to contain special
restrictions regarding the use of Receiving Sets and Circuits.
With an Experimenter’s Licence your work is practically
unhampered.  Why not get a copy of this book to-day and
legalise your position at once and for always ?

&

» irtltzﬁ 1

i ivﬁnaz

Radiog Press, Tid -
“ PUBLISHERS OF AUTHORITATIVE WIRELESS LIYERATURE

- DEVEREUX COURT, STRAND.W.C.2.

T
3

v o

R : _) g ‘ ; t . tg - }
P e . i

Gilberi Ad.,

RADIO

PR Ess From' all - Booksellers
Series & Newsagents, or 1/1}

No. 11. post free direck
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BRING THE STARS

OF OPERA TO YOUR HOME

BUT hear them through Eriesson 'Phones—
every voice-modulation, every intake of
breath, every liquid note of the tenor or soprano,

MODERN WIRELESS

Look for these
wmarks  when
buying Erics.
son Telephines

ERICSSON |

BEESTON ' NOTTS

unspoilt by distortion—too common a ’phone
fault.

Prices 81/- 2,000 ohms, 32/~ 4,000 ohms,

Write to-night for Free List,

The BRITISH LM, ERICSSON MFG. Co.,
International Buildings,

67/73, Kingsway,
London, W.C. 2.

Tapped primary
and secondary;
range I50-25,000
metres

50/

Latest Price List of
Wireless Apparatus
forwarded on re-
quest. ~ Send your
enquiries to—

Wireless Department,
38, HOLBORN VIADUCT, LONDON.

Selling Agents
Scotland : 57,
Glasgow.

Newcastle-on-Tyne : Milburn
House,

Robertson  St.,

105/107,
Corporation Street.
Nottingbam : W, J. Furse & Co.,

‘Traffic Street,
14/15, Snow Hill.

Manchester :

Birmingham :

British
Manufacture 3§

THE

i ANDRNNNRR J B RN

Precision Variable

CONDENSERS

get the BEST RESULTS

Guaranteed up to speecified capacity.

The ACME of PERFECTION

SCIENTIFICALLY DESIGNED
and no PANEL can be UP TO
DA'1E without them,

Completely arsembled with
KNOB and DIAL.

ONE HOLE only fcr FIXING
to PANEL., Large METAL to
METAL BFARINGS.

By their use BIG IMPROVE-

MENTS can be made at

g SMALL COST.
UNSOLICITED, PRSI FLRRERIERA dresvesiane ey
Original ¢an be iuspeeted atour office. o ool . 8/6 M
Jure 23,1923, LONDON,E.I1.- & COO7S .. .. 8/=
Dear 8irs, It will be of interest to you » . M
EVO kmg]w ctha? 1 hmi)e tested the 1z + . '0005. .. .. 7/ %
ariable Condensers bought from you . . :
of your make, Types 001 to Vernfor. 0003 * v 5/9 M
T)il& Condenz;arrs c%me lhrOYgI\ghie t_e;s;, . '0002 . e 5/" v
with very satisfaetory results, being of ¢ - .
the Capacity specified, s with - VERNIER " 4/ .

SaNdsasseestrasa et Aty BIRIIEDRIEIS

’Packing and Postage extra.
One cnly, 9d. Two, 1/-.

Obtainable through your dedler or direct from :—

JACKSON BROS.

Condenser Specialists,
(First Floor), 8, POLAND ST., OXFOBD ST,
TRADE ENQUIRIES INVITED.

LONDON, Ww.1.
'"Phone: Gerrard 6187.

pleasure I write these few lines to

congratulate you on the excellent

resu ts, - Yours faithfully,
AW —AM.LERE,
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VARIOMETERS
Demand FORMO Products

WAVE LENGTH 340-560 Metres.
Your Dealer CAN supply them.

A HIGH STANDARD OF EXCELLENCE
IS RIGIDLY MAINTAINED.

Other Guaranteed Radio Simple ani reliablo
atalogue e 3 i 3,
FORMO LiINES: Illusérilmg chmittin{j:l ve;ry p\;:}-
a wide van, cise adjustrents.
THE FORMO VARIOMETER (Broadcast), of complpte Mounted on . sub-
) Machined Spindle and  Bush, 250-6com., Receiving stantial Eboenite
The Forme Shrouded Trans- with 6/~ Base, ‘ Selsand Panel with Ebonits
former. A really high-class without 5/6 Base. Wireless Knob and Engraved
iostrument, fully guaran- THE FORMO RHEOSTAT  Mechanically Supplies Dial. 15/- Post free.
teed. Free from noise. Stray  Porfoct, approx. 5.5 obms, Post free Fitted with Detector
ﬁcl\h and interaction on 26 on réquest, and Crostel as illus-
multi-valve, sets eliminated., NEVER buy =a theostat which has merely Lasge fully trated. 18 6 Dost freo

There is nothing better at  a piece of screwed rod as a spindle. il ustrated 4.1
any price. Is highest value See Catalogue for

yp ghest valu : Ca'alogue of - kil 1
obtainable at THE FORMO DUAL Llectrizal rarticulars of other
18/ CUP GRYSTAL DE- Supplies typss.
- TECTOR, with new

08t L.
universal joint, which \fs Jree 6d

Factors are invited to applﬁ has superseded the old

ff)r list of districts sti ball and sleeve, Instan-
vacani. taneous and permauent
Traders are invited to apply adjustment, 2/6, in-
for terms. strument finish.

Send stamp for illustrated list B.2z2. When
ordering s2nd ample postage, any excess
returned immediately.

LAMINATED own HT.
SWITCH Batteries:

Terminals
AR iy ts fit spring
Radms 19/16  contacts on

. “om- Poc £
ws Coxn ,‘!‘s::lrpkliit- PA"EL SWITG“ES-.
Sire

SILX, COTTON

Also obtainable from all Traders of

' & ENAMELLED plete as illus- 158 by 1in
y - , i o ) 1d. by "
REPUTE, or direct from— Tt former, 14V o WIRES. owis pil b, Bl ol el T
Telephone. THE MOST Lowest  Priccs, I3 post free.  lote. i doz. fectls redabin o
The FORMO Company. Y IDELY USED Prompt  De- 3ot e T M e
TRANSFORMER, iveries. THE IR
. —_ e t & er iy 3
Offices & Works B e 15y~ ORMO send your | UNIVERSAL ELECTRIC | Yokel fish
22, Cricklewood Lang, N.W.2, ratio 4-1. Enquiries. SUPPLY CO., LTD,, fea T oSt
o —— 4, BROWN STREET, MANGHES‘I’ER.
6.P.0. Box No. 519, Established 1892,

REC Headphones

| V V
| BB.C. o&v > BEC
DRY
*® L L] . . .
4,000 8.000 BATTERIES ~ .
OHMS OHMS |
2 5 / 6 2 7/6 . ] To councet inVScries
R — e D insert straight Ter-
Standard Pocket : inal in Spiral of
Sunject. ‘“ By TeSt Subject. Laa;parSize——;;;i(:;t ilexta baltteryl.al :;%cnod

wftlx patent  spiral - spiraland thus ensure

wire terminals and i : permanent electrical

plug sockets to take - :

Wander Plugs.

Note — 1 doz.==54
volts.,

Used units replaced - BRITISH MADE.
easily.

the Best.”

connection  without
soldering,

i §d
Connect as illustrated. Datent applicd for.

PRICE CARRIAGE PAID, 7 /- PER DOZEN, WIIH PLUG.

Standard Sizes :
No. 2 W, Slab, 16% volts, 3-volt tappings, Size approx.
0x1x 3ins. .. ... Price 3/- cach

No.4 W. Slah. 36 volts, S-volt tappinr’s Size approx,

10 x 12 x 3ins. . 6/6
Ne. 5 W. Block, 60 volts. 3-volt tappings. Size’ appmg .

9} x 3% x 3%ins. .., . » 12/-

Prices mclude Wand r Phag.

Manufactured by Telephone : W at/ard 617.

CLARENDON RD, WATFORD, HERTS.

R.E.C. HEADPHONES are positively the very
be:t value »n the market to-dav. Fach instru-
ment is tested and carries our guarantee for
absolute reliability. Try these in:trumens on
your set and note the difference,

Hlustrated Price List of R E.C. Specialities and
trade terms oun application to the Manufacturers

me Raoo Equemsxt  Company, L,
Offices and Demonstration Rooms—

329, High Holborn, London, W.C.1.

Telephone : Holborn 1229, Telegrams: “Exportation, Holb, Ldn."

2
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MULTI-STEP CON-
TROL—giving min~
ute gradations of re-
sistance minimising
any tendency  to
¢ click ”’ or “‘sound **
in the receivers.

ADJUSTABLE CON-
TACT FINGERS.—

Tension on contact
fingers may be easily
adjusted with lock
nut.

(Pat.' a:.ppd.)

Write for
Teaflet No, 2241-2830.

RADIO

Radio Rheostats built by Rheostat Specialists

For Detector and
Amplifying Valves.

POINTER INDI-
CATING.— Nickelled
pointer travels - with
operating knob over a
scale scribed or ﬁxed
to the panel.

Two types provided.
VERNIER TYPE for
Detector Valves, and
PLAIN TYPE for am-
plifying valve,

Vernier
Type 4

Manchester—30, Cross Street.

Birmingham—73-4, Exchange Bldgs.
Glasgow—50, Wellington St{reetl.

ELECTRIC Co.Ltd. Newcastle—90, Pilgrim Street.

Cardiffi—Western Mail Chambers.
Bradford—18, Woodview Terrace,
Manningham.

149, Queen Victoria St.,
LONDON.

MODEL sor.
FiLAMENT VOLTMETER.

The WESTON
Filament Voltmeter

For Receiving Sets,
MODEL 301.

Simplified tuning by eliminating guesswork as tovalve adjustments.

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

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

ALL THIS MEANS
BETTER RECEPTION!
List Price £2:9 : 0.
WESTON ELECTRICAL INSTRUMENT Co., Ltd.,

Audrey House, Ely Place, Holborn, E.C.1.
Telephone: Holborn 2029. Telegrams: “ Pivoted, Smith, London.”

Works:
Elstow Road, BEDFORD.

l The popular

|
RADION |

EBONITE DIALS

3in. diameter, l

These dials are highly polished, havea % in.
shaft hole, set-screw for fixing dial to shaft,and
groove on underside for panel stop pin. All
genuine Radion dials are stamped “ RADION.”

Obtainable from Radio Dealers. l
Large stocks of Ebonite Sheet, Rod, Tube
and Mouldings.

AMERICAN HARD RUBBER CO.l

(Britain) LTD.

13a, Fore Street, London, E.C.2.

Telephone : Telegraphic Address:
12754 Gentral. ¢Eboniseth, Ave., London.” l

XXXxVii;
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Advertisement
Rates :—

£15 per page

and pro rata

(Ordinary position} for a series
of 13 consecutive insertions;
5 per cent. extra for a series of
6 consecutive insertions ; 10 per
cent. extra for single mseruon&

£20P3 page

{Special po<1txons) for a series of
13 consecutive insertions ; 5 per
cent. extra for a series of 6 con-
secutive insertions ; 1o per cent.
extra for a single insertion.

There’s no trade slump
amongst the readers of

August, 1923

=

Wireless Weekly.

F you are a Manufacturer creating a demand
Ifor your Radio products or a Dealer building up

‘a good steady Mail Order business, you must
regularly use the columns of Wireless Weekly.

Wireless Weekly is read by the very
best type of Wireless enthusiast. Obvi-
ously, the man who is a regular reader
of this fine sixpenny Weekly places
quality before mere price,

He is in a class by himself. He is not
merely a passive user of a Broadcast
Receiving Set—rather is he a constant
bayer of components, valves, phones,
batteries, loud speakers, variometers,
transformers, and so forth.

His Receiving Set is_ always being
altered and improved upon and new

ideas incorporated. If you have anything
new in Wireless to offer, advertise it in
Wireless Weekly—the response will
surprise you.

In the present difficult times, when
trade has slamped and buyers are few,
the backbone of the industry is the
experimenter, the man who is a prolific
spender on his hobby,

Remember, five experimenters eut of
every six are reading Wireless Weekly,
If, therefore, you want to reach this
splendid class of customer, advertise in
Wireless Weekly.

-~

\

lireclessWee
— a real fuoiness - gettor !

Kly |

All enquiries for space to;—SCHEFF PUBLICITY
ORGANISATION, LTD., 125, Paill Mall, 8, W.1,

xxxviid.
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THAMES 2-VALVE REACTION RECEIVER

£7 15 0
Marconi

royalties paid.

Wonderful Value, Perfect Reception, Splendid workmanship.
Complete with accessories (less valves) 11 Guineas. Write for free
list of other sets and accessories to i—

THAMES ELECTRIC WIRELESS C0., Ltd,, cisnne Sowrs

*Phone ; Batter-ea 1156,

AMATEUR CONSTRUCI ORS !
We Supply Everything.

This tuner has been tested and found very efficient as
A.T.1 or Anode Tuner for the new S. T\ 100 Cireuit.
H.F. Resistance Coupling, 50,000 to 100,000
ohms, cartridge type, with brass elips, 1 /6
Tapp-d inductances are far in advance of any oth r tuning.
})mvidmg the tappings are correctly arranged. Our tuning
nductances arewound on specially impregnated 4in. tubes
with 26 8.w.G. double cot on-coversd ¢ pper wire in the

MODERN WIRELESS

Shoes that become -
trusty frlends

Wearers grow to like Nor-
well Shoes more and more
as the months of service pass
—their good quality appear-
ance is a true index to

the thoroughly sound

character of
their make-

up.

May we send
you a shoe on
approval that
you may POST FREE.
judge for

yourself of the extraord= ‘(;Ti“E LOCHINVER.”--Style G6, One of ouir newtelst
g esigus in gents’ walking shoes, neat and gentle-
inary value afforded in manly in cut and appearancs, Uppers of good
Norwell shoes ? A single selection, Black or Brown Calfskin, bottomed
shoe is gladly sent on ;Vltthawltad ;Ioilcls %f good substance, Beautifully
approval, anywhere in asted and luls.ae

o Britain o roceint  THE NORWELL GUARANTEE. Money retunded
of gd. to co Ye . postagﬁ in full should purchasers not be ontiu satlsﬁed

. v .

following ratio ¢ 10 seotions of 10

turns each, and 10 cections of 1

turn each. ‘I‘lus winding will tune
from 20040 1,000 metres. Price 3/6,

Ehonite panels “or the tapped-
indnetaneas, 7in. by §'n. be 8/16in,

complete with 22 studs, 2 switch arms, complete, 2 phone,
rarth and aerial 'erm!nals, and blue print of connecéions.

efficient tuner for Crystal or Va've,

187, GOSWELL RD., LONDON, E.C.1

*Phone ; Clerkenwell 4454,

drilied for 2 <ets of 11 rach contaéb studs and terminals,

Price 7/ Polishad Mahoguany slnting front Cabionet for
above panel, P ice §/- The C>il and Panel make a most

P. H BOYS & CO.. ¥ et ameers,

When ordering state
size usually worn and if e S
convenient send a pencil

outline of the stockinged
foot obtained by running
pencil around foot resting
lightly on paper.

Pert‘bﬁrogues

““Direct from Scotland.”

Write for new illustrated catalogue showing

designs for all purposes, to

NORWELL’S ‘PERTH’ FOOTWEAR LTD.

PERTH, SCOTLAND.
Mention ** MoperN WIrELr&s.” PM.W.r.

for ‘‘ Modern Wireless "’ Circuits.

Undoubtedly the most efficient

. 7 method of cconomically tuning

aerial. Ebonite Ball Rotor of most approved des;gu positive connection

to ebonite stator.. Wave -length range on 100 ft. #“P.0.”” aerial, 300-700 metres,

Gives a very tight coupling, equal in finish to instruments at £1 or more. Secured

to panel by simply drilling §-in. clearance hole.

rice 8s. 11d. each, Postage rs. extra.

VARO COUPLERS As aboxe, but wound for use as tuned anode

- coil and reactance, AT.I, and reactance, etc.

Price 8s. 11d. each. Postage 1s. extra.

l F TRANSFORMER Finest value yet offered, ~ Unusually free

from dlStOfﬁOn and parsitic noise. Lamina-

talloy Cores. Wound on ebonite

bobbins with silk-covered wires. Fxtted w1th terminal mounts. Ratio 4 to 1.

This instrument is not to be classed with similar-priced competition lines.

Results and finish are remarkable. Extraordinary amplification. Insulation

tested at 1,000 volts. Correct, impedance for average * hard» valve, Will
safely stand 25 m.a, current without unduly heating.

Price 14s. each. Postage 1s. extra.

All Goods 7 Days’ Free Approval against Cash and Dispaiched within 24 hours.

ECONOMIC ASSEMBLIES, wesssiias,

Send P.C. for Comprehensive List. TRAI)L SUPPLIED.

INTERVALVE

A MODEL INSTRUMENT

OF GREAT EFFICIENCY
A Customer writes:

Dear Sir— You will be
interested to know that
your L.F, Transform-
ers have given better
results than all others

TRANSFORMER.
FIT THIS TO
YOUR SET AND
GET THE BEST
RESULTS.
+SPECIALLY
RECOMMENDED
FOR THES.T. 100
'CIRCUIT

I have tested, and I g% 3 5g°0TUB‘Ns’
have decided to fit them MAchI—: WoUND,

solely to my instru-
ments. - Please  find
enclosed order - for a
further quantity.

Tested and Guaranteed.
PRIC

17/6

POSTAGHE 6d.
Money returned if not

LIST 3d. rnthﬁe.d.-
POST FREE. The B&A. Wireless Co.
"Phone 323. Verulam St. St. Albans.

You have probably

to the limited number.

FREE HEADPHONE PADS

UNIQUE OFFER

for a short time your headphones commence
to hurt your ears owing to the hard surface.
The proprietors of

WRIGHT’S

COAL TAR

SOAP

will be pleased to send a pair of headphone pads,
specially made of very soft rubber as illustrated
FREE OF CHARGE
to any ‘listener-in~ who
sends 6 outside wrappers
from tablets of Wright's
Coal Tar Socap. Only
one pair can be sent to
any one applicant owing

Address :* Phone Pads,” Wright,
Layman & Umney, Ltd., 44/50
 Southwark St., London, S.E. 1

noticed after ‘listening-in’

XXXiX,
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. USE THIS COUPON

CUT HERE

Sevsesesssucrnetiotrtronns

In connection with your announcement in MODERN

WIRELESS, please supply me with:

Enclosed please find remittance ofl,..eveveesseereresaravaraes
(Leave blank if not an oprder}

If an open envelope is used in applying for catalogues a half-

penny stamp will cover postage.

Name......cooocivvnnnrienne reerans eerrnennnnns
Address....oovvieeinii i, e tnr e inmreane sy :
Date .......................................... e bmanann

E 'IIHIH|!IIHIHIIIIHMHIHIHIlmlIHIHHH&HH?HIIM mummumnn1mm1numunu!mmmuﬂ’

COUPON

IEETTYTIRTT RS SrersassIts st sEsteanaser IS ISR ANR DY

CesestiisscwsanninsaneenbusuNae,

CUT HERE
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- August, 1923.
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the

This is unquestionsbly the finest *’loose coupler
market, both in constraction and efficiency.
coil is wound with enamelled wire operated by a sliding con-
tactand the secondary has double silk wire with a seven point
rotary switch. Ends of coils matt finished ebonite; base
polished mahogany. Owerall dimensions 173" X 6" x 7"
Wavelenglh range up to 1,500 metres.

DUR 40-PACE
RADIO BOOK
with over 250
illustrations of
everything for
Radio
Recruit or Re-
search worker,

neiiw PRICE 15/-

free for

INDUCTIVELY
COUPLED
TUNER

on the
The primary

Price 50/-
“Xtraudion’

THREE ELECTRODE

VALVE

Filament consumption o.4 §
amps, at 4 volts; Anode g
potential 30—-75 volts, - §

QHHHHTTTHRHHTE TR

S

= d Office: 10, FITZROY
ARE, LONDON, W_1.

Show 001

Branch Works ;
303, EUSTBN RD N.W.1,  TWICKENHAM
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Radio Press Books give him
all the information he needs

.
Complete List
Post
Price. free.
%. Wireless for All.... —f0 -7}
John Scott-
Tageart, F.Inst. P,
2. Simplified Wireless. 1/~ 1f1f
Johu Scott-
Taggart, F.lnst. P.
3. How to Make Your
Broadeast Receiver. 1f6  1f7}
John Scott-
Taggart, F.Inst. P.
4. How to Erect Your
Wireless Aerial ..., 1/~ 1/1§
B, Mittell,
AMIEE.
5§, The Construction of
Wireless Receiving
Apparatus ........ 16 If%k
. D. Tyers.
7. How 1o Make a
“Unit"™ Wiroless
Receiver .......... 2/8 2/8
E. Redpath.
g. Wireless Valves
\Ihlbli Explained.. a/6 2/8
| in Sea tl
Taggart, F.Inst. P,
10. Practical Wireless
Valve Circuits ., ... 2/6 /8
John Scott-
Tagwart, F.Inst. P.
11. Wireless Licences
and How to Obtain
R s i e 1= i
E. Redpath,
Elementary Text-book
on Wireless Vacuumn
by 1 L R G e 10/=
John Scott- ?FOSR
Taggart, F.lnstl. i)
q Thone pr nted in heivy type have
teen published recuntly,

OW many turns for a Coil to reach the
| ] Paris Waveleng'h—the type of circuit to
operate a Loud speaker using only an indoor
Aerial—Crystal or Valve rectification in a
multi-valve Set? Theseare a few of the ques-
tions which confront the amateur constructor.

Some will find out the correct answers by
expensive experiment—others, more wisely,
will ‘benefit by the experience of those who
have trodden the thorny paths of Radio
before them.

The concentrated experience of some of the
best known Wireless engineers and experi-
menters i3 available for all readers of Radio
Press Books. You cannot do better than
purchase the complete Library—one Book
at a time. Each Book covers a different
phase of Wireless and none overlap. Get one
or two to-day and keep them by you for
ready reference—they are sure to save their
cost many times over, From all Booksellers,

RADIO PRESS LTD.,,
Devereux Court, STRAND, W.C.2.

RadioPress Books
— a completr Wirekless Library.

Gilbzrt Advt.
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L T T T T T T T :

NEW (R.I 5) PORTABLE
VALVE RECEIVER.

Wave length range 300 to 4,000 metres.

A powerful selective s-valve Amplifving
Receiver comprising 1 H.F. stage with Variable
intervalve reaction, ¥ Detector and 3 L.F.
valves (fitted with the Famous R.I. Trans-
formers). The instrument is mounted in a
handsome mahogany cabinet with carrving
handles as illustrated.

This set is simple to control notwithstanding
it is the most efficient s-valve Broadeast
instrument yet placed on the market.

R.1. Ltd. make no claim that
cannot be fully substantiated.

A special plug device for cutting out valves
giving four combinations is included.

Price £38 : 0 : O

All accessories, including rzo volt H'T. Battery
and valves,

Price £10: 0 : 0

3.—Loose or mmperfect contact between each
terminal of the accumulator and the lugs or
leads will cause fryving or crackling sounds in
the phones. Clean and tighten up periodically.

RADIO INSTRUMENTS LTD.

Munaging Di ector Josern, M.LE.E,
Chief Designer: W. A, ArrreTon, M. B.E, M. 1 R l- late Admiralty Technical Research Otficer,

e e 5 Hyde Street, NEW OXFORD STREET, W.C. 1.

Telephane : REUEH’I 6214-5-6. i Telegrams = * INSTRADIO, LONDON."
Northern Depots: 19, Hopwood Avenue, MANCHESTER - - Trinity House, Commercial Stuet.lLEF‘.DS

E P EEN

TR LN OO OO OO OO O AT B T SO O R
AL T e R T e T T
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