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DISCRIMINATING
WIRELESS
EXPERIMENTERS

fully appreciate the out-
standing features of “£.E.C.”
instruments. The design and:
finish are apparent, and the

EFFICIENCY IS
GUARANTEED.

UNIVERSAL TUNER

WE WANT YOU TO
WRITE TO-DAY

For our 36-page Radio Catalogues

Contalining 240 illustrations,
also Wiring) Diagrams of
Crystal and Valve Sets,

Malled by Return for 4d.

Head Office: 10, FITZROY

SQUARE, LONDON, W.1. CRYSTAL RECEIVER, 24/9

New Showrooms :
303, EUSTON ROAD, N.W.1.

Bianch SKowrooms ;
TWIEKENHAM

Telephone :
MUSEUM 1055

SCIENTIFIC APPLIANCES
DALE & HOLLINS.
AII Wireless Radio Parts & Electrical Material

See fall advertisement—last week and next week.
Come to look at cur show all the week and you will come in to Buy,

Ask for List,

In Centre of London, top of Kingsway.
11 & 29, SICILIAN AVENUE, SOUTHAMPTON ROW, W.C.2.

Suitable for
Crystal or Valve

In stoch.

TELEPHONE DOUBLE HEAD SETS.
2,000 Ofms, 32/6 ; 4,000 Ohms, 34/6.
v O fi 1 f
D e o T icivine el TR IREANEL L Corich oot
drilled for 2o studs, necessary studs, ebonite knobs, etc., crystal detector,

terminals, wire for connecting, (No extras to buy; nothing to make)
Stam) Jor List.

P. H. BOYS & CO,, 187, Goswell Rd., London, E.C.1

THE “R & S” CRYSTAL

RECEIVING SET

Complete with H.R. Telephones,
100 ft. Aerial Wire and Insulators
Price 126/-

BRITISH VALVES :—“R,” 26/6; “R.M.R,” 17/8; “Ora,” 15/=
Silicon or Enamelled Aerial Wire, 7/22, 100 ft., GI8 150 ft., 9/=
Patent Ball and Socket Detector, 4/9 ; “Egg"” lnsulators. 5d.

H.T. BATTERIES :—36 volt, 8/-; 60 vol, 14[- : 75 volt, 16/,

RUSSELL & SHAW
38, Great James Street, Bedford Row, W.C.1
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("MITCHELFONES<

Are not a spasmodic ‘production to meet
a sudden demand, but have been on the

n : "
market for over three months, and during
this period 27,000 have been distributed

L] to the trade, and consequently we have L
not been able to offer them -direct to the

- retail buyer. "

1000 per week are now available, and we announce

DELIVERY FROM STOCK

You post your order, or call at our
premises and get them at once. Think
™ what this means to you—you, perhaps, who .
have been waiting and are still waiting.

Standard resistance 4,000 ohms, double headgear with
double headstraps, comfortable, highly %fficient,
and foolproof

= 35/- per pair, 2

Special Terms to Traders and deliveries
] that will surprise you. =

MITCHELLS Electrical & Wireless Ltd.,
Postal Address: McDermott Road, Peckham, S.E.15.
Retail Address: 188, Rye Lane, Peckham, S.E.15,

'"Phones: New Cross 1540/1561.

GREAT BRITAIN'S GREATEST WIRELESS STORE

DELIVERY FROM STOCK

HEAD °PHONES CRYSTAL.  SETS

4,000 ohms total or BROADCASTING, as
Double head receivers with permitted by the Post Office

3Doae head straps £3--| 5-0 addn
S. each | yaLVE SETS

Postage 1/- prices on application

THOUSANDS IN USE. SPECIAL TERMS TO TRADE,

CHEAPEST AND BEST

SEND FOR QISTS TO

BRITISH CENTRAL ELECTRIC CO, Ltd.
6 and 8, ROSEBERY AVENUE, LONDON, E.C.1

Telephone « Holborn 5848
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How | Received the First Broadcast

HEARING one night at the local wire-

less club (Wireless and Experimental
Association) that Marconi -House had
started broadcasting tests, ‘I decided the
next day to try to get him on a simple pre-
war crystal circuit consisting of a single
coil -and detector.

My Aerial ‘

The aerial was merely 70 ft. of No. 22
S.W.G. copper wire slung from a top-story
window, 30 ft. high, to a fence at the
bottom of the garden, 1o ft. high. It was
insulated at each end by a small RA.F.
ebonite insulator and a yard of cord. The
10-ft. down-lead was brought, a yard away
from the wall of the house, to a first-story
window, where it was

top of it, and sure enough there he was,
wading through a long stream of figures
and letters. These go to make up a vast
amount of information on iweatlier lotes
but as I didn’t want to kpow ~at the
moment the state of the sea at l¢etand or
anvthing like that, I did not copy it'
Nevertheless, I was very grateful 'td FL
for his transmission, for it enabled .me
slightly to adjust the crystals to their most
sensitive position; in addition, it also gave.
some idea as-4o the maximum wave-length
range of the set—2,600 metres.

“:- - - -‘" “- - - _,’

The next step was to “slide” down the
inductance and try my luck on fower ivave-
lengths.

Nothing doing until within an

inch of the_ bottom,* then &-:-— -<:—
---=" evidently a station tuning up, but
as nothing. came through but “der, der,
der, daaars” (v’s) 1t dido’t help matters
much with regard to knowing its wave-
length. However, after going up and down
several times a voice was heard about
214 in. up, but it stopped before it could
be brought to a readable strength:
Roughly calculating the distance down
dfrom FL’s adjustment, I surmised it to
have been Croydon on goo metres. After
a short wait this was confirmed by very
careful -tuning ; two or three turns up Qr
down and speech became indistinct. Still,
I. was ‘pleased with this result, as when on
the resonant turn speech was comfortably

readable (K6), and, in

soldered to a - well-in-
sulated’ rubber-covered
lead-in wire. A con-
nection 5 ft. long was
then made to the usual
earth—a  water-pipe.

The Inductance

A -single-slider induc-
tance 12 in. long by
4% in. in diameter,
wound with about | No.
26 S. W.G. ,enamelled .
copper . wire, _ togpther
with a perikon (zincite-
bornite) - detector, was |
“dig up’’ from a store
cupboard and well
dusted, These, together
with 2 ‘pair of Brown’s
8,000-ohm ’phones, were |.
connected up and the
circuit was buzzed.

Tuning

Paris used to be my
old favourite in the
crystal days, so I natur-
ally looked to him first
for support. I had not
completed the set in
time for 'the morning
time signals, but a
weather report was about

addition, I had my bear-
ings more or less for the
shorter waves.

Being told to listen in
at 3 o'clock in the after-
noon, on about 360
metres, if I wanted. to
hear Marconi House, I

did so. I got him KS8;
the job svas to tune him
out. He was audible
throughout the length
4 of the coil. Among
other things he gave an
invitation to CQ, re-

questing him “to listen-
in that evening to a pro-
gramme of speeial in-
terest.”” That was gooad
enough, I decided, to
turn up early at the
’phones with a nice
bright shining face.

The Broadcast

Yes, you've guessed
right, it was the first
British broadcast under
the new regulations.
The messages were
copied as received, but
when ¢ Carpentier has
won'’ came through on
the heels of the previous
one, “TIight started,” I

due (12.30 B.S.T.). Ex-
pecting to be nearly
“all in”’ on the tuning
toil, as the aerial was so
short, 1 started.from the

A MARCONI BROADCASTING APPARATUS.

On the left are seen the various tuning coils for altering the wave-length and the aerial
ammeter for showing the amount of current passing into the aerial. The ¢
‘modu'ating-wave {ransmitting valves are to- be seen at the extreme right of the photograpt.

The carrier-wave and,

began to think of the

people who had paid to

see *the big fight.”
13
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A LONG-WAVE TUNER FOR I0s.

An Accessory for Long-wave Reception
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HE long-wave tuner which is about to

be described is the outcome of con-
siderable experience in the design and
construction of tuning coils, and can be
constructed by any amateur with the aid
of a few small tools such as are to be found
in almost every home.
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Fig. ,—Hard-wood Former for Inductance.

It has several poinfs to recommend. it in
addition to the foregoing. For example,
the total cost need not exceed ten shil-
lings. It is “ small and compact and
exactly meets the requirements of the
amateur who, while in possession of a
satisfactory short-wave tuner for the re-
ception of the broadcasting and telephony
between, say, 300 and 1,500 metres, would
very much like to bring in the high-power
European and American stations between
2,000 and 25,000 ‘metres.

The materials required are as follows:
Two hard-wood formers, the larger one for
the A.T.I. and the smaller one for the
reaction coil, which can be obtained from
any local wood-turner at a cost of 3s.
to 3s. 6d. for both. Qne complete induct-
ance switch with ebonite knob, price
2s. gd. from any of the advertisers in this

Eaonrre Knos
[l | /
RASS Prate 3 Srur8
o 0
),

%57 L : =
L

Conracr Buaoe

\

|

1%'x S dia.
Fig. 3.—Part Section showing Method. of
Fixing Switch.

journal; eight inductance studs at zd.
each; four brass terminals B.A.4 or simi-
lar in size at 3d. each; about 3 oz. of
No. 34 S.w.G. d.s.c. copper wire, and
about a foot -of rubber-covered flex.
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Fig. 1 shows the circular hard-wood
former for the A.T.I., and it will be
observed that it has five grooves which
in the illustration are numbered from the
top downward. These grooves, in which
the d.s.c wire is to be wound, are 2-in. in
diameter by 1§ in. wide, and are spaced
% in. apart. The over-all diameter of
the former is 3 in. and. its length 27 in.

_A hole 34 in. in diameter by 1} in. deep

is turned out.in the.centre of.the top to
accommodate the spindle and nuts, of the
switch.

The switch is shown in Fig. 3. It is
fixed in position on the top of the former
by means of two wodd screws passing
through the' holes in the plate which
forms part of the complete switch. Fig. 3
also shows this clearly.

Fig. 5,—The Complete Instrument,

Fig. 2 shows the hard-wood former for
the reaction coil and also the
wooden base which serves to support the
whole tuner. This base'is fixed to the
reaction former by means of a wood screw
and also carries two of the four brass
terminals for conmecting up the reaction
coil to the terminals provided on every
amplifier.

Fig. 4 is a view of the top of the
A.T.I. former showing how the eight brass
studs are situated so that the copper con-
tact blade of the inductance switch will
pass smoothly from one to the other. The
other two 4 B.A. terminals will also be
observed; in this connection it is just as
well to mention that the screwed stems of
these two terminals, as also the stems of
the eight studs, should be cut to a little
less than ¥4 in. in length, so that when
screwed up tight in the holes provided for
them in the top of the former they will
not protrude into groove No. 1, which, of
course, must be left clear to accommodate
the d.s.c. wire. It is not necessary to tap
out the holes in the top of the former to
take the terminals and studs, as these

GL00000000000640000:00002000000¢

square.

AUGUST 5, 1922

0000000000000

holes. shoyld be drilled smaller in
diameter than the actual diameter of the
terminal and stud stems; when the ter-
minals and studs are screwed up they will
be found to be perfectly rigid. Before
screwing up the terminals and studs,
however, a short length of the rubber flex,
bared. for about 14 in. at one end, should
be slipped under each stud and one of
the terminals to provide connections. for
the tappings to be taken from the d.s.c.
wire which is to be wound in the five

Fig. 2.—Hard-wood Former for Reaction Coil,

grooves. The second terthinal is con-
nected to the induétance switch by means
of a thin strip of copper or brass inserted
pnder the switch plate and terminal before
the wood screws passing through this plate
and the terminal itself are screwed home.

The actual winding of the wire can
now be proceeded” with in the following
manner : Bare the loose end of the short
piece of flex attached to the stud No. 8§,
and also remove the silk insulation from
the beginning of the d.s.c. wire, then twist
the two together to make good electrical
contact (this is important, and the joint
may be soldered, although this is not
essential). Now proceed to wind 280
turns of the d.s.c. wire into groove No. 1.
Then bare the loose end of the piece of
flex attached to stud No. 7 and again
remove the silk covéring from the d.s.c.
wire by gently scraping—do not cut the
wire—then twist the flex and wire together

ATI Swincs

onE Pin Reacrion TERMINALS
Bast

. Contacr J

oL .j
Base 4x4x4
BLaAoE™— g \crion CoiL unoer ATH

Fig. 4.—Plan of Tuner.

and wind another 280 turns of wire, this
time into groove No. 2, and take off a
third tapping to the flex attached to stud
No. 6.

The remaining three grooves should be
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wound in .a similar manner, but a tapping
~ should be taken from the middle point of
each winding—that is, after every 140
turns. After winding the first 140 turns
on groove No. 5 connection should be
made to the last remaining stud, which is
No. 1, and then a further 140 turns wound
on. This completes the winding, and the
end of the d.s.c. wire should now be con-
nected to the piece of flex attached to the
terminal on the top of the former. This
terminal, by the way, is the one which
should always be connected to the aerial,
while the terminal in direct contact with
the inductance switch is for the earth
lead.

The reaction coil can now be wound
with 400 turns of the same No. 34 d.s.c.
wire. It is so proportioned relative to the
A.T.I. that no tappings are required.
The ends of the d.s.c. wire should be
attached to the two terminals on the base
which were mentioned previously.

Variation of the coupling between the
A.T.I. and the reaction coil is obtained
in a very simple manner.

A brass pin 1% in. in diameter is screwed
into the top of the reaction former about
3{ in. from the edge. as indicated in
Fig. 2. This pin is left protruding about
1 in.; so that it makes a fairly tight fit in
a hole bored in the bottom of the A.T.I.
former in . a position similar to the pin in
the reaction former. This forms an eccen-
tric pivoting device, so that when the
A.T.I. former is gently moved by hand it

. swings away from the reaction coil, which
'Temains at rest on the base to which it is
affixed, and which, as previously men-
tioned, supports the whole tuner.

Although the description of this par-
ticularly efficient long-wave tuner has of
necessity been somewhat lengthy, it is by
no means a difficult piece of apparatus to
construct, and it will well repay the
small amount of labour expended on it.

The Tuner in Use

Its performance at all times is most
satisfactory, and signal strength is almost
equal to that obtained on honeycomb coils.
Eiffel Tower on 2,600 metres spark comes
in quite clearly on the lower range, while
Bordeaux on 23,450 metres C.W. requires
only about half of a .cor variable con-
denser in parallel. Amecrican stations can
be read using one valve and standard two-
-wire P.M.G. aerial. On more than one
occasion Rome and Moscow have been
heard when using one valve on a frame
aerial 5 ft. square, while two valves (one
note magnifier) bring in these two stations
quite clearly. All the other well-known
British and European stations such as
Leafield, Cleethorpes, Clifden, Carnarvon,
Stavanger, Lyons, Paris, Hanover,
Nauen, etc., are, of course, quite strong.

In conclusion, it should be pointed out
that the hard-wood formers should be well
soaked in shellac varnish or paraffin wax
and baked thoroughly dry in an oven;
but no varnish or wax should be applied
to the windings. W. R C.
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DESCRIPTION of a few of the most
common suggestions and devices for
reducing atmospheric disturbances to a
minimum will be useful.
By using a loose-coupler, as in Fig. 1,
instead of connecting the detector and

“ATMOSPHERICS”

In this second article on the subject the author gives some practical hints
on the elimination of these disturbances.

C000000000000

mrc heard in the ’phones. When atmo-
spherics and very loud signals come along,
however, both crystals act equally, and
as they are in mutual opposition the effect
in the ’phones is mostly cancelled out.
This device limits interference consider-

’phones straight on to the aerial tuning ‘ably,.but does nqt eliminate it erfirely.

coil, atmospherics are rendered weaker in
proportion to the signals. The primary
must be tuned to the required incoming
signals and the secondary tuned to the
primary exactly; the coupling must then
be loosened as much as possible without
unduly weakening the signals, The use
of a loose-coupler also renders it much
easier to tune out loud or unwanted
signals which are jamming the required
ones.

Fig. 2 shows a very simple scheme
which is said "to be somewhat effective.
A loose-coupler is used, and the only addi-
tion to the normal circuit is the high-
frequency choke B, shunted across aerial

TuneD SECONDARY

DErtpTor HF.Criore

Directional systems, like frame aerial
receivers, which receive signals much
more strongly from one direction than
from others, will not be badly affected by
disturbances from a source out of the line
of action. Frame aerials, however, need
to be used in conjunction with several
valves in order to get audible signals and
do not offer a practical solution in the case
of the average amatear. Crystal detectors
are far too insensitive to work with an
ordinary frame aerial. '

During Thunderstorms
When an actual thunderstorm -is in pro-
gress near a receiving station it is advis-

Potenriomerens
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Fig. 1.—Loose-coupler
Connections.

and earth; this choke may be wound with
two or three hundred turns of No. 38
gauge insulated copper wire on a card-
board tube. The inductance of B must be
several times a3 great-as that of the tuner
A. Untuned impulses like atmospherics
will pass from aerial to earth partly
through a and partly through B; signals to
which the coil A is tuned will, on the con-
trary, be mainly confined to A, and will
not pass through B, with the result that
signals in the secondary circuit C will be
louder in proportion to the atmospherics.
A very well-known device, which is
shown in Fig. 3, is known as the balanced-
crystal system. A and B are two car-
borundum-steel detectors, placed gpposite
ways round and each supplied with its
own potentiometer. Now a carborundum
detector in order to be sensitive must have
a certain small potential applied to it in
a certain direction. The potentiometer of
A is adjusted to make A as sensitive as pos-,
sible to weak signals, that of B being
adjusted to make B insensitive to anything
but loud signals. Hence, for weak
signals, only A is operative, and the signals

Fig. 2.—The Use of a High-
frequency Choke.
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Fig. 3.—Balanced-crystal
System.

able to close down until it is over. Quite
apart from the fact that the crashes that
occur in the ’phones make comfortable re-
ception hopeless, damage may be done to
the set even if the aerial is mot directly
struck. This is because of the powerful
electrical surges that are induced in the
aerial circuit every time a flash of light-
ning occurs. If, as an experiment, the
aerial switch be opened during a thunder-
storm so as to leave a small spark-gap
between the aerial and the earth-connec-
tion, then at each flash of lightning a
spark will leap across the gap. Arrange-
ments should be made whereby the aerial
can be connected to earth by a stout lead
outside the house going as directly to earth
as possible. Many people use an external
earthing switch, which is c¢losed when the
set is not in use, so that if the aerial is
struck the lightning is conducted straight
to earth without ever entering the
premises. The earth lead may be a thick
copper wire, or better, copper strip at

least 14 in. wide connected to some
large metallic object buried in damp
ground. E. H. R
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OST valve sets work bést with the

filament of the valve glowing at a
certain brilliancy, the voltage at the tef-
minals being somewhere between 4—6
volts.

Some of the more expensive valve re-
ceivers are fitted with a resistance for regu-
lating the filament voltage, but for the
smaller sets or for the home-made outfit
the regulator described here-will be found
to give complete satisfaction.

The photograph shows clearly how com-
pact and simple is the whole arrangement,
while Figs. 1, 2 and 3 give the construc-
tional details.

To make an entirely satisfactory job of

-the instritment the wusc ‘of ‘a lathe is neces-

sary fof one or two-of .the operations on
base Band fixing .ring’R—(‘Figs. 1 and 2).

The Base -

The base B (Flg 1) is made of some
heat-resisting material such as.“Bakelite,”
a piece 3¥ .in. square by ¥4 in. thick
being required. Holes are drilled in the
corners of base to take fqur small counter-
sunk screws for mountmg the instrument
on the panel or in the battery contalnmg
case. It is now necessary to clamp the
base in the lathe, using a four-jawed chuck
and getting the work running absolutely
true. ‘A hole & in. in diameter is drilled in
the centre of the base to take the plate P,
which ‘will be described later.

The groove G is now turned, using a

round-nosed taol.in the slide-rest and lubri- .

cafing’ the work with turps to prevent the
tool overheating.

A high _speed-and a very light cut .is
advisable .and the turnings should come
away in thin shavings. As soon as the tool
shows signs of dragging it should be re-

Fig. 1.—Details of Grooved Base showing
Position of Coil,

sharperied or a glaze will form on the
material and ruin the cutting edge cf the
tool. The 0'100\'e should be turned out to
a depth of % in., and must be kept as
circular as possible to ensure the resistance
coil being held firmly in position,

.the resistance coil.

A Variable Filament Resistance

00009000000 0000200000000000000000000600000090900000600500000060000000009000003300000000000

The Fixing Ring

The fixing ring R, the purpose of which
is to keep the resistance coil in place, is
now turned up out of 34 in. sheet “Bake-
lite.” Three holes, to take countersunk
screws, are drilled in the ring, while the

A Photograph of the Resistance,

edge of the ring is undercut as shown in
Fig. 2. The ring, when placed on the base
B, shoutd have the undercut edge coincide
e‘(actly with the edge of the groove G, the
two forming part of a circle in which lies
When the ring R is
screwed down the resistance coil should be
held firmly in position.

The Resistance Coil

The resistance coil itself is made by coil-
ing up a length of No. 20 5.W.G. Eureka
wire on a brass rod % in. in diameter.
A coil about 7 in. long is required, and
after” winding the coil should be stretched
slightly to separate each turn.

A small hole should now be drilled
through the side of the base B so as to
break through into the groove G; one end
of the resistance coil should be pushed
through this hole as shown in Fig. 1. The
end of the coil is cut off short, leaving
just sufficient to bend over. The coil is
then carefully laid in the groove G and
cut off to length, the end being passed
through a second hole in the side of the
base, sufficient wire being left to connect
up to the rest of the apparatus.

The ring R is then screwed down to fix
the coil permanently in position.

A small boss P with a flat shoulder is
turned in the lathe to form a bearing sur-
face for the contact shown in Fig. 3. Three
holes are drilled in the flange for the pur-
pose of securing the plate to the base B,
while the centre of the boss is drilled out

0
*
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to % in., in which the spindle of the con-
tact rotates.

The Selector Arm

The contact or selector arm is shown in
detail in Fig. 3, K being an ebonite knob
into which is screwed a spindle, on the
end of which is fitted the contact finger C.
A small square shoulder is filed on the
spindle to fit into a corresponding square
hole in the contact €, which is held firmly
in position by the nut N. A spring washer
SW serves to keep the contact C always
firmly against the resistance coil in every
position, and also produces a steady pres-
sure which makes the contact stay in any
position urespectue of vibratien.

The contact ¢ is curved slightly at the
end to provide a large surface for contact
with the resistance coil; it is also filed thin
three parts of its length, as shown in
Fig. 3, to make it more springy.

It will be noticed that the knob K Is
knurled.

If a very sharp tool is u<ed for turn-
ing up the knob K the ebonite will polish
straight from the tool if a vefy light final
cut is taken.

»

Finishing

The top of the knob may be finally
finished in the lathe by holdmg a cloth
smeared with tallow against it as it re-
volves, or a matt finish may be obtained
by holding the knob in the hand and rub-
bing it on a piece of “blue-back” emery
cloth placed on a sheet of glass, the emery
cloth being thoroughly maistened with
turps. The only other thing to be done
before the switch is assembled is to cut a
groove in the basc B to carry the connect-
ing wire w from the plate p. With regard
to connections the instrument is, of course,
wired in series with the accumulator and

iR
AW 1 H 7
Fig. 2.— Section -of Fixing Ring.
K
—SW
C :
N

Fig. 3.—Details of Selcctor Switch,

the valve filament, one end of the resist-
ance coil and the connecting wire W being
used for this purpose.

It is intended that the switch shall be
mounted inside the accumulator box or in
the valve cabinet, so that the knob K is the
only portion of the instrument projecting.
This gives a neat appearance and also
protects the resistance coil. W.H. A,
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lT has been explained that the flow of
current along a wire produces a mag-
netic effect and also a still further effect
known as induction; that is, a current
flowing in a coil of wire would cause a
second current to flow (in the opposite
direction) in another coil near by.

This secondary coil, as it is called,
nced not he wound on a separate bobbin,
but may be wound over the top layer of
wire on the primary coil. This is done
in the case of shocking coils and spark
coils, which simply use a large current
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combined form wrhat is known as the
capacity of the condenser.

Fig. 1 shows a simple circuit containing
an inductance I, capacity or condenser C,
and a spark gap SG, which consists of two
metal rods or balls supported on insula-
tors and separated by a gmall air space.

Supposing a current is induced-in the
inductance I, this wiil flow round and
charge the condenser ¢ until a point is
reached where .the voltage across the
spark gap SG is sufficiently high to break
down the air between the points when the

Inductance and Tuning :
Some Simple Circuits ,

Qmateur Yireless
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other words, both must be tuned to the
same pitch or vibrate in sympathy. This
is the whole secret of the success of com-
mercial ‘wireless telegraphy; with suit-
able apparatus it is possible to select any
one particular transmitting station and
tune all the others out, thus avoiding the
confusion of getting an indefinite number
of stations sending out waves at the same
time.

Tuning
Tuning is effected by altering the in-

-D
B8C
= ¢
7 Fig. 2.—Simple Crystal

—_— Reeceiving Circuit.

Fig. 1.—Simple
Oscillating Circuit,

of low wvoltage in the primary coil to pro-
duce a small current of extremely high
voltage in the secondary coil.

The Oscillating Circuit

Now for the fransmission and reception
ofrireless waves it is necessary to have
what 1s technically known as an oscil-
lating-current circuit, in which the induc-
tion coil mentioned above and also a
condenser plays the principal part.

The condenser is simply two metal
plates placed close together and separated
by an insulating medium such as eborite,
mica or waxed paper, known as the
dielectric.

If these plates are connected to a
generator of electricity, positive elec-
_ tricity will flow into one plate and nega-
tive electricity into the other until the
condenser is fully charged. For any
given voltage the amount of electricity
which must flow before the condenser is
fully charged depends upon the size of the
plates, the distance between them and the
nature of the dielectric; whether ebonite,
glass, mica, paper, ett., and these factors

Photograph showing the Famous ‘‘ Amatenr Mechanic” Set in Course of
Cogstruction by an Amateur (Mr. T. S, Porter).

condenser will discharge itself, a spark
passing the gap.

In the above cxample the arrangement
forms the simplest possible closed
oscillating circuit, and is shown purely
for the purpose of demonstration, As it
stands, it'would be uscless in itself for
either reccption or transmission of wire-
less waves.

The Receiving Circuit
We will now proceed to examine the

- 1 .
arrangement necessary for the reception

of wireless signals.

It might be mentioned here that the
transmitting station is designed- to send
out waves in the ether of a certain definite
wave-length which is measured in metres.

In order to pick-up the waves from a
certain station, it is necessary to tune the
receiving set to the same wave-length; in

ductance or the capacity of the receiving
set, either one at a time or both together.

In Fig. 2 a very simple ‘crystal receiv-
ing set is shown, A being the aerial; 1
the inductance, ¢ the variable condenser,
D the detector. BC the blocking condenser,
and p the telephone headgear.

It will be noticed that the inductance
of the circuif, and thereby the wave-length
of the receiving set, is varied by moving
two contacts up or down the inductance
coil 1, which is a single layer of enamelled
wire wound on a cardboard mandrel, the
insulation being scraped off where the
contacts touch.

The natural wave-length of the circuit
may be shortened by increasing the
capacity of the condenser ¢, which is
made variable for this purpose.

A. W. HULBERT.
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Use for Old
Dry Caells
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THE common or garden variety of dry
cell can be induced to continue its
activities by removing the cardboard
covering, piercing the zinc—cylinder in a
few places top and bottom (care being
taken not to damage the carbon element),
and then placing it in a solution of sal-
ammoniac. in a jar.

The better-quality dry cells contain the
carbon clement in sack form, and should
the zinc be in fair condifion the following
method can be recommended: Remove
the sack from the zinc by bréaking through
the stopping at the top, when, with a
little care, the carbon can be drawn out.
1f troublesome, push a table-knife down
in a few places and work the sack about
with finger and thumb; too much force
may break the carbon pencil off. The
sack after its removal must be cleaned off
under a tap and left to dry.

The zinc cylinder also requires cleaning
out and piercing in a few places up and
down the side; about six small holes,
three each side, will sutffce. The sack
will require two rubber bands, one at the
top and the other near the bottom, to in-
sulate the carbon from the zinc. It is
advisable to place a small piece of rubber
or waxed paper at the hottom of the zinc
for the same purpose.

* The sack being placed inside the zinc
case, both should now be put in a jar and
the jar filled up with a solution of sal-
ammoniac. The solution should be made
by dissolving 4 oz. of sal-ammoniac in
warm water in a separate vessel, half-
filling the jar, and adding bmlmg water
to the level of the top of the sack.

C.C.S.
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CURIOUS incident that happened

some time ago while I was telegraphist
in one of H.M. ships may be of interest. It
happened while I was in a ship steaming
-south towards the Cape of Good Hope.
Our captain was very keen dbn Stock Ex-
change reports, and in:istcd on Poldhu
being read each night as long as possible.
Poldhu used to send her nightly telegram
of latest news at 11.30 G.M.T. and a repe-
tition some time later. At the end of each
news telegram irere the Stock Exchange
results—*“kan-pax™ -as we used to call
them.. Well, for three nights out we man-
aged to receive Poldhu, but the third night
she was awfully weak—of course, there
were no valve receivers then—but we had
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got ‘a ‘crystal set shich- gave us some
very good results. Well, threc nights out,
about 8co miles in a straight line, we

»managed to reccive the negessary mgnals :

but we held no hope for reception on the
Jfourth night. As it happened this was the
mght that the “kan-pax”? had a special in-
“terest for the captain, and he passed word
that every endeavour was to be made to
receive Poldhu on the fourth night, then
about 1,000 miles away. So, it being my
watch, 1 made everything saundtight,
thoroughly overhauled the aerial, and
meant to make an effort. When the time
came I tightened up my “phones, clamped
up the silence cabinet, and held my breath.
After a few seconds I heard someone who
might have been Poldhu, and after sharp-
ening up my tuning found that I could
just manage to read ‘her, and so I com-
menced writing down when suddenly she
faded away. T natyrally wondered “what
was the causc, when I heard her again,
louder still. Again signals faded "away.
This varying reception was very distract-
ing; I could Mot think what could ke
wrong, knowing that I had overhauled
everything thoroughly. By this time the

2096020600000

N instrument making and electrical

work generally glass cylinders often
form a necessary, or at least desirable,
adjunct; a case in point is the glass covers
used for some types of crystal detector.
Glass tubing of a larger diameter than
that used -for water-gauge tubes
rarely procurable, and one
naturally looks about for the
most convenient means "of obh-
taining tubing of the size re-
quired. There is in every house- -
hold a great range of round
glass bottles and jars, but unless
one uses a diamond there is a
certajn amount of difficulty in
cutting a glass cylinder evenly.
The following method may,
however, be wused with every
prospect of success.

A bottle suitable for the re-
quired cylinder should be
selected and the length marked off. From
sheet lead about i in. thick cut a 1 in.
broad strip to fit round the hottle. The
length of ‘this strip can be easily ascer-
tained by making it three times the
diameter of the bottle. Lap the strip
round the base end of the bottle and
grip the whoie securely in the lathe chuck.
The edges of the strip need not meet; it
is suflicient if the chuck jaws get a grip
as. shown in Fig. 1. The cutting tool s a

is

.iriangular file with the end ground as

AUGUST 5, 1922

- captain had arrived to see if there was any
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Fig. 1.—Bottle Mounted in Chuck.

luck, so I emerged from the cabinet, feel-
ing very warm, and told him how things
weie, Happening to go outside the office
for a breather I"noticed columns of smoke
issuing from the funnels, and as we were
running with the wind the smoke was
pouring up into the aerial. So here, I
thought, was the causc of my varying sig-
nals. I went back and told the captain
what I thought, and he immediately gave
orders to alter course a few points and so
carry the smoke clear of the aerial. 1
tried again to get réadable signals, and
after several attempts managed to catch
the tail end of the first telegram. While

S

Poldhu was sending messages to different ~

ships I' managed to get a very fine adjust-
ment which enabled me to read every word
when she sent her repetition.

This goes to show that smoke does, have
an carthing effect on the aerial, the effect
varying with the density of the smoke. No
doubt many amateurs whose- aerials are
rigged in smoky districts experience this
loss of strength in signals; of course, it
only affects weak signals, but it is a point
to be considered.—S. S.
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Electrical Benchwork

Cutting Glass Cylinders in the Lathe
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shown in Fig. 2, which shows the file
mounted in the tool post of the lathe. A

taper piece of steel. has a V-groove filed
along its length for the file to rest in;
it also provides an easy means of bringing
the tool point to dead centre.

Fi¢. 2.—Diagram™ show-
ing Position of Tool
for Cutting,

With the back gear-in, advance the tool
into cut, the mandrel being pulled round
by hand. The tool will scratch a line
round the hottle ; a few drops of turpentine
myst be put on this. cut and the feed in-
creased, but when the cut is deep enough
take the bottle out of the chuck, grip by
the lead wrapper, which should he slipped
up to the groove, and smartly tap off the
top of the bottle. “Using this- method it is
surprising how soon a thick glass jar can.
be cut through, J. H.
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ASIMPLE experiment was carried.out a

little time ago by the writer to dis-
cover whether the thickness of aetial wire
had any great influence upon the strength
of signals. The expcriment was certainly
worth the trouble taken, for “the results
obtained were rather unexpected and

C
Diagram showing Arrangement of Wires
for Test.

showed that in- many cases the amateur
is liable to err too much on the large (and
incidentally expensive) side when putting
<up his aerial.
Single strands of bare copper wire were
used of the following thicknesses :

Wire No 1 .., No.18 s.w.G. ... 0.048 in. diam,
Wire No. 2 ,.. No. 30 5.w.G, ... 0.012 in, diam,
Wire No. 3 ... No, 37 s.w.G. ... 0.007 in, diam.

Length about so ft.

The arrangement of the apparatus was
as follows :

A buzzer "with two dry cells was placed
as a miniature transmitting station in the
back’ garden. * A <wire was taken from one
side of the makesand-break and joined to
a brass plate about 6 in. square laid on
the grass. Another wire was connected to
‘the other side of the make-and-break, and
pointed vertically into the air for about
2 ft. The lay-out is shown in the diagram.
The receiving set was.in the room situated
at ¢. First a piece of the No. 2 wire 'was
run out of the window down to the far end
of the garden and made off to a reel insu-
lator tied to one end of the back fence, as
at B. A single-pole change-over switch
was held in a vice near the window so that
the wire could run straight out without
touching anything; the inside end of the
wire made off on the left-hand terminal of
the switch.

In order to make sure that both the
wires A and B should be of exactly the
same length the outside end of the wire B
was unhooked from the reel insulator and
taken across the garden to the other corner
where another insulator was arranged,
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and the distance of this insulator from the
fence was adjusted until the wire could be
hooked on it comfortably. The wire was
then taken back and made off on the first
insulator. A length of wire No. 1 was
then run out of the window and made off
as at A,

The buzzer was arranged as nearly as
possible equidistant from both wires. The
lead to the instruments was taken from
the arm of the change-over switch, so that,
by throwing it alternately on one side and
the other, each wire could be tested. An
additional switch was arranged inside the
room, so that the aerial could be connected
to either a crystal or valve-receiving set.

It was found that when the buzzer. was
set working signals could just be heard
on the crystal set and were fairly loud -on
the valve set. After comparing the two
wires for loudness they were crossed over
—that is, the far end of A was taken over
t5 B and the far end of B was taken qver
to A to make sure that the transmitter
was not nearer to one aerial than the
other, and the signal strength compared
again.

Wire No. 1 was then replaced by wire
No. 3 and the same procedure gone
through.again. After this No. 1 was com-
pared with No. 3. It was imagined that
by testing wires differing so widely in
diameter as 7 to 48 mils. (thousandths of
an inch) a very noticeable
difference in signal
strength would be ob-
tained, but this was, not
so. In fact, with the
valve set, with which sig-
nals were fairly loud, it
was impossible to tell any
difference in strength, and
in the crystal set the dif-
ference was only just
noticeable and i{n favour

(Imateur Wireless.
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Does Aerial Gauge Affect Signal Strength?
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clusion can be stated very definitely, how-
ever.

In receiving stations, those using valves
more especially, there is absolutely nothing
to be gained by using wire thicker than
No. 22 $.W.G. 0.028 in. in diameter. This
wire is easy .to handle and is not too
heavy. Thinner wire has the disadvantage
that it may be broken by pulling the
halyards too tight. The writer does not
see any great advantage in using phosphor-
or silicon-bronze wire. It is much more
expensive, of course. Although it may be
stronger, there is little likelihood of No. 22
wire being broken by snow or by a hurri-
cane. U LTS,

z000000000000000000000000000
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HE crystal detector shown in the illus-

tration has ‘the advantage that for its
construction no metal-working tools are
required except a soldering 4iron. The
crystal holders are revolver cartridges,
preferably Webley-Scott S.A. rimless. It
will be seen that any of one set of four

L

3 Nuts SoLotreo
TO UPRIGHT
\

= -
Sert oy
B Ty

'
Lock Nut

ANGLE wiTH
S

Lot \

jones) TS

of the medium-sized wire.

?

One thing was very
marked, however—several 9

C.W. stations could he

heard with the valve set
and it was necessary

== 4 Revowvir CARTRIDGES BOLTED On
——"" Mrccano Discs (BHoLEs 13§ o )

=

either to alter the tuning
considerably when using
wires Nos. 1 and 3 alter-
nately, because of the dif-

ference in self capacity,
but, of course, this has no
appreciable effect oh sig-
nal strength.

It is far easier to judge
the difference in signal strength when
signals are weak than when they are
strong. _As there is no standard of signal
strength, it is practically impossible to
tabulate the results, The following con-

Elevation and Plan of Multi-crystal Detector,

crystals: can be used with any one of the
other set of four. C. H. W.

Ask “ Amateur Wireless'' to send you a
list of practical bcoks, Sent gratis and post free.
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The article (by Mr. Herbert H. Dyer, 22, Leopold Street, Derby) that won the prize of a
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lT is evident from the number of in-
quiries that there is a general desire
for advice as to the best set to commence
with and the method of using it.

There are great possibilities in connec-
tion with wireless reception, but unless the
limitations are realised there is likely to
be a great deal of disappointment. This
is the last thing I wish to see, but if
people expect, as I know many do expect,
to receive telephony satisfactorily with a
simple crystal set they are bound to bhe
disappointed unless they are within a few
miles of a transmitting station.

Although 1 have been concerned pro-
fessionally for some years with the use of
three-electrode "valves which now play
such an importdnt part in wireless, I took
up reception simply as a hobby, and not
being connected with any firm seliing
wireless apparatus, my advice is given
purely as an amateur and entirely without
bias or exaggeration. Unfortunately this
is not always the case, and some pecople
seem to forget that we don’t all live in
London.

1 shall not attempt to deseribe such
items as the erection of an aerial, the
theory of the valve, the construction of
coils, etc., but must leave you to read the
excellent articles that appear from time to
time on these subjects.

The First Steps

Most probably your chief desire #s to
receive telephony, music, news, etc.
There is no reason why you should nat do
this quite well, but I strongly advise you

. to proceed one step at a time if you wish

to get the best out of this most fascinating
pastime, By this means you will come

" to know your set and obtain results that

one who is content simply to turn a handle
will never get. To the latter I have no
advice to offer, but you are not one of
these, and I almost envy you the unlimited
pleasure you will enjoy as you work up
stage by stage to your multi-valve set.

I do not propose to deal here with the

" crystal which, whilst being satisfactory as

a detector when properly adjusted, is
inferior to the vaive in many respects.

Valves are used in wircless reception for
four purposes :—

(1) To amplify the weak high-frequency
signals received on the aernal
(“High-frequency  amplification.)

(2) To “detect ” these signals, that is, to

alter their form so as to make them

audible in the telephone. (Detection.)

(3) To amplify the audible signals so as
to get them- louder in the telephone.
(“ Audio - frequency,” of generally

and as some signals are audible with
detection only, I propase to describe first
a simple singe-valve set with which you

To AeriaL  STanp 2If Reactance Coit ACCUMULATOR 15/-T030/
S J
e dKe =
= VAY/AS
AERIAL VALVE /
TuninG 15/-10 27" f® /o
Cot \: P
ANEL
51020 7 13/6
= / GRIDCONDENSER & A /
% BLeak S >
- . +
To -
EARTH
-, —
1
CONDENSER -
= D.T.BATTERY 60" 21-
~—
AgRiAL
TuNING \
CONDENSER \ “TeLEPHONE TRANSFORMER 18/6
30" To 1200mHeAD PHONES
= 501058/
Fig. 4.—The Simple Valve Set with Additional Apparatus for its Improvement.
called - “low-frequency ” amplifica- will be able to receive “spark ” signals,
tion.) for instance, the Paris time signals,
(4) To generate high-frequency oscilla-  weather reports, press, etc., in code.

tions for combination with the received
oscillations in  “continuous-wave ”
telegraphy. (Heterodyning.)

Two distinct systems are employed™in
the transmission of wireless telegraph
s ignals, these are known as “spark ” 'and

“continuous wave ? (C.W.). The oscﬂla-/
tions transmitted by ecither method are far
too rapid to be heard even

Now “detection ? is always necessary,

when properly “detected.”
In the case of “spark”
transmission, however,
these high-frequency oscil-
lations are transmitted in
groups at an audible fre-
quency, and when ‘“de-

A A

REACTANCE

o | TRANSFORMER tected” we get a musical
1 note in the telephone.
\ . Fig. 1 shows the
ME = simplest possible single-
Fi:Res:— - = valve set for the reception
B < of these spark signals.
] ‘ The aerial circuit has to
be electrically “tuned” to

the frequency of the re-
£ ceived oscillations, or, in
Fig. 3.—Circuit Diagram of Improved Set. other words, to the wave-

length, by which is meant

0000000058008 000000520003000003000090000090036000000000000000000300000000000000000020000060000009
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T AND HOW TO USE IT

receiving set in Competition No. 1, announced in the early issues of *“ Amateur Wireless.”

-

’the length in metres of one complete oscil-
lation. For this purpose a “tuning coil”
is necessary. Different tuning coils will
be required for different

shown in Fig. 1, but the aevial tuning

will be the same no matter what the set

consists of.

wave-lengths, and I advise To AERIAL
‘*you to use ‘the inter-
changeable coils in pre- PLATE
¢ ference to coils with tap- GRID CONDENSER (
pings or sliders. It is N | ©0002M GRID
obvious that to have a VARIABLE |
coil tuned exactly for each CoNDENSER 7 2 FiLAMENT
wave-length would mean _OOIM:_-:L_ GRIDLEAK Ml IRt s e
an enormous number of Max: UNING CoIL
coils. Fortunately this is Hom
not necessary, as by con- i 4" BATTERY
“necting a small variable Ll ______________ ;
condenser across the coil
it can be made to receive H.T.Barrery

longer waves. ®The higher
the capacity across a given
coil, within limits, the

ToEARTH
Fig. 1.—Circuit Diagram of Simple Valve Set.

greater will be the.wave-
length for which the aerial circuit is
tuned. For instance, using the largest of
the “Burndept ” coils on a certain aerial
with a .cor5 mf. rotary condenser con-
nected across the coil, I get Carnarvon
(14,000 metres) with 10°, Lyons (15,000
métres) with 20°, Annapolis, U.S.A.
(16,000 metres) with 40°, and Bordeaux
(23,450) with 145° on the condenser. Of
course, these are not received on the set

Fig. 2 will give some idea of the
appearance of the set, and I think from
this you will bave no difficulty in con-
necting it up. . For multi-valve sets a
telephone transformer and low-resistance
telephones are preferable to high-resist-
ance telephones, and as both are equally
efficient I would advise the former, for
you wish to make the best use of all your
apparatus as you ddd further valves.

ToHieHRES: PHONES

! Fig. 2, —The Component Parts of the Simple Valve Set,
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The Set in Use®

Having connected everything up and
seen that all wires are as short as possible
and well separated, and knowing that
Paris is transmitting spark signals on
2,000 or 3,200 metres, you plug in a suit-
able coil, say, a ‘“Burndept” 200 (the
correct size of coil will depend upon the
aerial), and, with the telephones on your
head, turn the condenser fairly quickly
from 0° to 180° and back several times.
All being well, at one point in the swing
you will hear faint musical dots and
dashes. Moving the condenser very
slowly round about this point you will
soon find the exact position at which the
signals are at their maximum strength.
Make a note of the adjustment; it will be
useful later. I advise you to play about
with this set for some time, tuning in
different spark stations.

Improvements

I will now describe how, by certain addi-
tions to the arrangement shown in Fig. 1,
you can make the set very much more
sensitive. Great-care must be taken, how-
ever, in the adjustment, or the valve will
start oscillating, that 1s, acting as a
generator and radiating energy from the
aerial, .which will interfere seriously with
receiving stations in the vicinity.

The weak signals received on the grid of
the valve cause comparatively large varia-
tions of current in the plate circuit, and
if we make these plate-current variations
act on the grid we shall get still larger
variations in the plate circuit and so
through the telephones. This is called
“reaction,” and is usually accomplished by
connecting an additional coil in series
with the telephones (or telephone trans-
former where low-resistance telephones
are used), and coupling this coil with the
aerial tuning coil, or in other words,
bringing the two coils near to one another.
This is shown in Figs. 3 and 4.. A small
fixed condenser must be connected across
the high-tension battery and telephones,
otherwise .the high-frequency oscillations
would be choked back. A filament resist-
ance is also included, as it is usual to have
a six-volt battery and to regulate the
current by means of this resfStance. As
most valves will not stand more than four
volts across the filament, I advise you, to
start with, to use a four-volt battery and
cut all the resistance out. If you get
signais louder than you require you can
insert a little resistance, and so increase
the life of the valve and also of the battery.

*®
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The holder of the reaction coil is hinged
so that the coil can be placed at go° to the
aerial coil or brought close up to it as
required (this is termed tightening the
coupling). A “Burndept ” 400 is suitable
for the reaction coil at this wave-length.
After adjusting to. maximum signal
strength by means of the condenser, move
the reaction coil slowly nearer to the
acrial coil. The strength of the signals
will gradually increase, and if you go far
enough the musical note will suddenly go
off and the signals will come in very
rough, though stronger. The valve is now
cscillating, and you should immediately
move the coil back slightly until you just
bring in the musical note again. 1If, as
you tighten the coupling, signals get
weaker instead of stronger, reverse the
wires on the terminals of the reaction coil
and try-again.

The note of a particular spark station is
always the same, but you will find that
with other adjustments of the condenser
you get notes which vary considerably in
pitch as you tighten the reactance
coupling. These are C.W. stations, and
to receive these at all means that your
valve is oscillating.

I had hoped to tell you something about
the reception of C.W. and telephony with
a single valve, but space does not permit.
I might say that with one valve I get the
German time signals (spark) fromi Nauen
(600 miles) and most of the European
high-power C.W. stations, whilst I get
fairly satisfactory telephony from Paris
(300 miles), quite good telephony from
Croydon (150 miles),. and Writtle (rco
miles), and can just hear The Hague con-
certs (300 miles), but the tuning is very
fine.

If it is my privilege to write again for
“Amateur Wireless 2 I shall be able to
tell you something about the reception of
these and other statioms.

I c¢an say without fear of contradiction
that by far the best set to commence with
is a single-valve sét.

In Fig. 4 I have shown approximate
prices. A single-valve detector panel, in-
cluding valve-holder, filament resistance,
grid condenser and leak, telephone con-
Jdenser, and all the necessary terminals
can be obtained for about £2.

Just one more word of advice—join a
wireless society if there is one in your
district, and if you do not get the results
you expect do not be discouraged, but
consult the members, who, you will find,
are enthusiasts and ready to help you in
any way.

[Readers will observe that Mr. Dyer's

.opinion of the walve is rather inclined to

be detrimental to the crystal, but excel-
lent results are obtainable with the latter,
as has been frequently shown in these
pages.—ED.]

THE Handbook on Wireless is acknow-
ledged to be “Wireless Telegraphy and
Telephony,” published at the offices of
this journal. The price is 1s. 6d. net, °
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NEW type of aerial for transmission
purposes simply consists of a pair of
wires somec miles in length. It is claimed
that this gives better 'results than the
other type.
[ ] n B 2 ]

The first “Daily Mail” wireless concert
from The Hague was heard with great
clearness in many districts, though in
London it was not heard very well.

A wireless concert was arranged for the
entertainment of visitors to the Midland
Musical Festival held at Bournville (see
illustration on the front cover). The in-
struments were operated by students of the
Stirchley Continuation School.  Special
music was transmitted to the festival by
prominent Birmingham wireless amateurs.

The Marconi Company state that owing
to thc short notice at which many of the
transmissions from Marconi House are
arranged they regret that it is impossible
to publish beforehand anything like a time-
table of forthcoming concerts. The com-
pany, however, will be pleased to mail its
latest arrangements to any interested per-
sons who care to send stamped postcards
for the purpose. It also invites criticisms
of ‘the -transmissions by 2L O, together
with technical data respecting the condi-
tions under which the concerts are re-
ceived.

n a ] B n

All the electrical firms and even other
organisations not closcly associated with
electrical apparatus are experiencing an
extraordinary inflation of trade due to the
wiréless fever that has spread over
Canada. Factories are running under
pressure, with three shifts every twenty-
four hours.

C i CO ] M

Many comments have appeared recently
in the technical press concerning the com-
parative inefficiency of wireless—that is,
the disproportion between the hundreds of
kilowatts utilised at the transmitting end
and the few microwatts picked up at the
receiver. In an editorial one paper said
recently : “It is only necessary to inspect
the oil-cooling system of the high-fre-
quency alternator, the water jacketing of
the arc, or the red-hot anodes of the very
latest transmitter, the 3-electrode valve, to
realise that even present-day apparatus has
far to go before it approaches the effici-
ences now commonplace in low-frequency
and direct-current work.”

Under the auspices of the Glasgow and
District Radio Club a wireless exhibition
is to be held in Glasgow, probably at the
beginning of November. The display of
apparatus will be a most comprehensive
one, and in addition to highly efficient
modern sects, some strange and wonderful
instruments, dating back to the early days
of the science, will be on show. The ex-
hibition will be public, and working
demonstrations will be given. In addition,
it is hoped to have lectures from a number
of experts.

| a ] n ]

1What is termed a gentlemen’s agreement
has been reached in the matter of broad-
casting activities in and about New York
City. Heretofore the stations have oper-
ated more or less without reference to the
activities of others, but from now on they
arc to arrange their programmes so as not
to interfere one with the other. Thus the
most powerful station in regular operation,
WJZ of Newark, N.J., operates the
greater part of the evening. At 10.30
W J Z signs off for the evening, epabling
smaller broadcasting stations to render
their programmes. During the day W JZ
works ecvery hour for fiftcen or twenty
minutes, leaving the rest of the hour open
for other stations.

Leafield, the first station of the Imperial
chain, has now been equipped with the
Elwell-Poulsen arcs similar to those at
Lyons, Rome, Nantes, and so on. Arcs
handle traffic with certainty and at low
cost.

= - -] | | »

In many of the larger stores in America
sales of wireless apparatus average f£1,200
weckly in spite of the existing shortage of
sets and parts.

Scotsmen claim that the first wireless
press message in the United Kingdom was
sent from the West Highlands. In 18gg
the result of the parish council election
held in the Bunessan district of the Island
of Mull was sent by wireless to the main-
land, whence it was transmitted by the
ordinary telegraph to a Glasgow news-
paper. The wire telegraph from Bunecssan
was undcr repair at the time, Sir William
Preece being in charge of the operations.
He was also carrying out experiments with
a wireless set of his own constructién, and
when the message from Bunessan arrived
he decided on a practical test by sending
it across to the mainland on his owp
apparatus. The results were entirely satis-
factory. '
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Recetver for Broadcasts

Q.—I should be glad of some general advice

. with regard to apparatus suitable for re-

ception of telephone hroadcasts, including

those from Writtle and Eiffel Tower.—C.A.
(20)

A.—As you are quite a beginner and do not
understand much about the subject, it is
considered that the best service which can be
rendered you is to advise as follows: (1)
Obtain a copy of the new handbook, ** Wireless
Telegraphy and Telephony *’ (Cassell & Co.,
Ltd., price 1s. 6d.). This will give you a good
general knowledge of the theory and prin-
ciples, together with constructional details,
of useful components and complete receiving
sets in case you should decide to make them
vourself. (2) For efficient reception of wire-
less telephony from the proposed new stations,
the receiving tuner will require to be capable
of tuning in waves between 350 aud 450
ntetres. For maximum efficiency a set should
be obtained which is just capable of covering
this range 'without any spare or unnecessary
overlap: The ‘‘ short-wave tuner” (as de-
scrihed in the above-mentioned Handbook)
will tune in waves from about 180 to about
600 metres, and will therefore prove effective.
Iinprovement would be made by winding
with slightly thicker wire than that specified,
thereby reducing the maximum wave-length,
though ability to tune in ship stations, etc.,
on 6oo-inetre wave would be lost. Writtle
now transmits on a 4oo-meétre wave. (3) For
reception of the Eiffel Tower telephiony, on a
wave:length of 2,500 metres, a much larger
set of tuning coils will, of course, be necessary,
and for this purpose the ““ single-circuit tuner **
(as described in Chapter VII of the Handbook)
is recommended. (4) Yes, you should cer-
tainly be able to receive good speech, etc,
fromx Writtle with a three-valve set. (5) For
short wave-lengths, either the single-layer
solenoid inductance (that is, one layer of wire
wound upon a cylinder of cardboard, etc.) or
** basket-type ’’ coils are preferred. Honey-
comb and slab coils are more useful for the
longer waves. (6) Any of the firtns advertising
in this jo2rnal may be relied upon to supply
satisfactory materials, components, etc. It
is; not to their interests to do otherwise.—
CAPACITY.

High- and Low-resistance Telephones

Q.—Will you state what type of receiver
is the most suitable and explain what the
respective merits are of high- and low-resist-
ance ’phones?—A.C. C. (57)

A.—For general all-round work double re-
ceivers having a total resistance of 4,000 ohms
(2,000 each ear-piece) are very suitable, though
receivers of half this resistance will also give
good results. If low-resistance telephones are
used, it becomes necessary to include a ‘‘ step-
down '’ transformer, the fine-wire winding of
which is connected in the detector circuit, that
is, where the telephones would normally be
connected, whilst the telephones themselves
are connected to the ends of the low-resistance
or' thick-wire winding. With telephones of
1,000 ohms each or over, a trausformer is not
required.

. The usual resistaitce of cominercial tele-
phone receivers varies from 50 or 6o ohms

173

0050000000000 000000000000000000090000000600000000000000000008000000000000000000000022000909

INFORMATION BUREAU

Expert Replies to Readers’ Questions.

Hundreds of Replies are sent by Post.
TO ENSURE A PROMPT REPLY PLEASE OBSERVE THE FOLLOWING RULES

@mateur wudgssj

H

|

Write distinctly, give all necessary details and keep to the point. Ask ome Question at a time—never more
) 4 Send a Stamped and Addressed .Envelope.
0000000000000 000000000000500000020003090900000000000990030000336000000000000280609006060000

to 160 or 200 ohins, but as far as ‘‘ wireless "’
is concerned all of these are '* low resistance.’
When using two or more pairs of telephones in
connection with a receiving apparatus it is
an advantage to place them in series, cspecially
if they are of varying resistances. There is,
of course, quite an appreciable reduction in
strength of signals in a telephone receiver if
other 'phones are counected in circuit with it,
either in series or in parallel. There is, how-
ever, if good signuals are obtained, nothing.to
prevent ’'pliones up to 9 or 10 in number
being connected in series and signals being
easily heard in them all. '

The telephones are connected in series with
the detector, which, having a very high re-
sistance, allows only a minute current to pass.
Now the efficiency of the telephone depends
very largely on the variation in the strength of
the magnetic field due to flow of current
through the windings of the polepieces. The
amount of this variation depends on what is
terined ‘‘ ampere-turns,”’ that is, it is a pro-
duct of * current flowing ”’ and ‘‘ number of
turns ** through which it flows. Obviously,
therefore, if the amount of current is niinute,
the greater the number of turns on the pole-
pieces the better will be the result obtained.

The employment of very fine wire in order
to get the greatest possible number of turns
on the polepieces, in the limited space allowed,
incidentally gives rise to a high resistance and
leads to telephone receivers for wireless work
being called high-resistance ’‘phones.
versely, a low-resistance telephone is one with
few ampere-turns, and if the minute current
through the detector flowed through them
very little eflect would be produced. If,
however, a step-down transformer is connectgd
with its fine-wire winding in the detéctor cir-
cuit, and the low-resistance telephones are
connected to the ends of the thick-wire wind-
ing, the result will be an increase in current
through the windings of the telephones and
consequently in strength of sounds emitted
by the diaphragm. It is the usual practice
for the *‘input” side of the transformer,
which, as it is to be employed as a step-down
transformer, will be the fine-wire windiug,
to have a total resistance approximately equal
to the detector, either erystal or valve. An
ordinary telephone induction coil used in a
reverse sense will make quite an eflective step-
down transformer. Or a small spark coil, _thh
interrupter short-circuited or screwed up tight,
may be used.—CAPACITY.

‘§. - CORRESPONDEQEEME

Indoor Aerial .and Crystal Set

SIR,—I have just completed the construc-
tion of the short-wave receiving set de-
scribed in the latest “Work” Handbook,
and have already obtained what I consider
to be a “freak” result.

My aerial is an indoor one, consisting of
two 15-ft. wires hung about 6 ft. apart,
with a single lead to the apparatus.

Send the Coupon cut from page 178.

Con-
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During the evening of Tuesday, July 23,
I picked up 2M T Writtle, faint but clear.
I distinctly heard the phrase, “Hullo,
Walthamstow  Radio = Society! =2MT
Writtle calling,” and in addition to . the
music a considerable amount of specch
came through, but as some amateur’s howl-
ing valve was sounding in my ear like a
siren I was unable to make anything out
except that they had one or two special
items and would svelcome comparative
reports.

This came in on my indoor aerial, using
a " Rectarite” crystal as a detector, and I
might add that the tail-end of my aerial
points in the direction of WWrittle, which
is over twenty-five miles distant, the sup-
posed maximum range with a full-size out-
door aerial.

Secing that this concert takes place in
daylight, I regard the short-wave receiving
set as being extremely well designed.—
H. G. E. (Islington).

Can any Reader Explain?

Sir,—Kindly allow me to express an
opinion on the points raised by G. B.
(Sacriston) in his most interesting letter
published in No. s issue.

Firstly, an elementary knowledge of thé
electron theory will be required to follow
the theory which I have evolved. The
electron theory is that all substances con-
sist of a certain number of atoms, and
each atom is composed of electrons. An
atom of a given substance always contains
the same number of electrons, and if it
were possible to take asvay electrons from
an atom the substance itself would changc
its form and become a different substance
altogether. If this were possible, it would
be an easy matter to change lead into
gold. Howcver, this is impossible at the
moment, because immediately electrons
become detached from their atom free
electrons rush in to take their place and
restore the balance. If all matter consists
of electrons then the ether is composed of
electrons, because ether is matter.

Now for the first query: “If electro-
magnetic waves and. light waves travel at
the samec velocity and through the same
medium (ether), why do opaque bodies
allow electro-magnetic waves to pass, but
prevent the passage of light waves?” 1
think this can be explained by stating that
opaque bodies absorb light waves to a
greater extent than they do electro-mag-
netic waves; but this statement needs
analysing before it can be convincing. It
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can be proved that opaque bodies do
oppose the passage of electro- -magnetic
waves to a certain extent by placmg a
small spark transmitter inside any opague
receptacle—a wooden box under a .porce-
lain cover or inside a biscuit tin—and com-
paring the strength of signals received with
those obtained when the transmitter is not
shielded. But the method by .which ab-
sorption takes place I believe to be as
follows :

If the electron theory is accepted, and if
we agree that all matter .is composed, of
clectrons, then it is only a step further
to say that the whole structure of the
opaque body vibrates to the frequency of
the electro-magnetic waves acting upon it.
These vibrations are passed to the ether on
the far side of the opaque body and resume
their journey. But if we assume that the
clectrons in an opaque body are denser
than they are in air it will be seen that the
amplitude of the electro- magnetlc waves
will be reduced while passing through the
opague hody. because of the energy ex-
pended by the waves in setting the body in
a state of vibration; consequently there

will be a loss of strength in the electro-

magnetic waves after having . passed
through the obstruction.

T.al\'ifxg' the electron theory as accepted,
it now remains to be seen why light waves
cannot pass through opaque ‘bodies, One
possible explanatlon is that an opaque
body, being composed of electrons very
densely packed together (as conipared with
those_in air) the light waves of extremely

high frequency find great difficulty in in-°

ducing the opaque object to vibrate to their
frequenc:y, and the waves are consequently
damped out. This explanation, hoiwever,
does not agree with that given in the case
of X-rays, with shich I shall deal shortly.
Another explanation is based ¢n the fact
that the amplitude of light «vaves is very
small when compared with the shortest
clectro-magnetic wave, although, of ceurse,
amplitude does not depend on‘waye-length.
This being the case, and remembering that
the electrons in the opaque body have a
great density and consequently require
some energy to vibrate them, it seems
highly probable that although the light
waves are able to set the electrons on the
surface of the body vibrating to their own
frequency, the energy expended in doing so
very quickly reduces the originally smqll
& amplitude to nothing, and the light waves
are complctely damped out and therefore
do not pass through the opaque body.
With regard to X-rays, although these
waves are very short, I believe their ampli-
tude is very great indced compared with
light rays. This being the case, they
apparently pass through opaquc objects in
the same manner as electro-magnétic.ytaves,
that is by vibration of the electrons -com-
prising the opaque body. If it is remem-
bered that the N-arays throw. shadows: of
denser bodies in the subject under examin-
ation, the theory seems feasible that waves
of any description, using the ether as a
medium, have their amplitude reduced in
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direct ratio to the density of the object

through which they are required to pass.
Waves of very small amplitude appear to
stand very little chance of getting through.
=The foregoing possible explanations are
merely theories, being based on the theory
of the existence of the ether.—P. T. B.
(Ware).
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CLUB DOINGS

Proposed Wireless Society for
Beckenham and District
It is proposed to form a Wireless Society
for Beckenham and - District, and anyoue
interested is reéquested to communicate with
Mr. S. Graves, 9, Rectory Road, Beckenham,

The Wireless Soclety of London
Hon Sec.—LESLIE McMIcHAEL, M.Inst. R.E,,
Quex Road, West Hampstead, London
N w6
The Wu'eless Society of London held its last
meeting of the session on June 14th at the
Institution of FElectrical ‘Engineers, when a
most interesting address was delivered by Sir
Oliver Lodge, F.R.S. Although the Society
does not hold any further general meetings
until September, its activities are in no way
curtailed, and new members and associates
will cotire up for approval before the committee
at their monthly meetings, and will be balloted
for and elected en bloc at the first meeting of
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‘the next session.

At present the position of the Society with
regard to the wireless exhibitions which are
to be held in the early Autumn is undefined,
but the Wireless. Society of Loudon will be
well represented and the interests of its mem-
bers and of the Affiliated Societies will be well
looked after in connection with the social side
of the exhibition. Application forms for
membership can be obtained from the Hou.
Secretary.

Sutton and District Wireless Society
Hon. Sec.—Mg. E. A. PYWELL, Stauley Lodge,
Rosebery Road, Cheam

Meetings are held ev ery Thursday (8 p.m. )
at the Adult School,
where experimental work is conducted and
papers are read,

Application forms for membership may be
obtained fromn the Hon. Sec.

Wireless Society of Highgate

{Affiliated with the Wireless Society of London).
Hon Sec.—MR. D. H. EADE, ‘“ Gatra,” 13a,
Sedgemiere Avenue, E. Finchley, N.
ON Friday, July 7th,-Mr. J. Stanley gave the
fourth of his series of lectures on the theory
of wireless telegraphy and telephouy, dealing
this time with detectors and telephones.

He first of all showed why signals could not
be detected by simply connecting telephones
in the receiving circuit, and explained that it
was necessary for the high-frequency oscilla-
tions to be rectified and converted into low-
frequency pulses. He then described how a
crystal detector performs the function of
rectification and explained the meaning of the
characteristic curve of various crystals. In
this connection he pointed out that in order to
get certain crystals to work at the Lest point
of their curve for rectification purposes, it is
necessary to apply across them a steady
voltage, and he showed how this could be done
by means of a potentiometer and a small cell.
Mr. Stanley went on to deal very carefully
with the construction and action.of the-tele-
phones, mentioniny especially the Brown tele-
phones. . He described also the action of the
blocking condenser usually connected across
the telephone terminals. Finally he showed
the advantages of increased selectivity which

Bephill Av., Sutton N
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could be obtained by using loose coupling be-
tween the aerial and a closed circuit instead of
coupling direct on to the aerial.

On Saturday, July 8th, the society gave a
demonstration at a garden party held by thie
Hornsey branch of the National Council of
Women of Great Britain and Ireland at The
Grange, Highgate. * A number of special trans-
niissions from Jondon amateurs were ar-
ranged, and in addition the transmissions
from Marconi House and 2F Q to other
fétes were picked up. i to the wet
weather the demonstration could not be given
on the lawn as was intended, but two leads
about 100 yards long were taken from the re-
ceiving set to the hall of the house, where a
loud speaker (kindly lent by Messrs. Brown)
was placed, and a large number of people had
the pleasure of listening to some excellent music '
by wireless.

The Hon. Sec. will be pleased to answer
inquiries regarding the society, and to give
l;ialrslcula.rs of the series of lectures now being

eld.

The Fulham . and Putney Radio
Society

Hon. Sec.—J, W. DEWHURST, 52, North End
Road,” West Kensington, W.14.

THE above recently. formed Society held a
meeting at their temporary headquarters on
July 19th, when the officers were elected, the
subscription fixed, and the meetmgs arrzmged
for every Thursday evening at 7.30 p.m.
Also it has been proposed to start a techmnical
library and a workshop for the members.
There \is an aerial fitted to the Society’s head-
quarters, and the founder, Mr. Houstoun, has
promised a valve panel and other apparatus.

Wolverhampton and District
Wireless Society
Hown.Sec.—MR. GEORGE W. JONES, 8, Rosbery
Street, Wolverhampton.
THE Secretary invites correspondence from the
secretaries of other societies with a view to the
interchange of lecturers.

Manchester Wireless Sociéty

Hon. Sec.—2, Parkside Road, Princess Road,
Manchester.

THE above society has arranged to give a

- series of lectures on wireless for the benefit

of those who wish to participate in the forth-
coming broadcasting. The lectures: will be
augmented by actual demonstrations of wire-

“less music”and ‘speech. All explanations will

be made in simple non-technical language.
The first two lecturés were held on Saturday,
July22nd at 3 p.n. and 7 p.m, at the Rushoime
Public Hall, Dickenson Road, Rusholme.
Tickets, 1s. each.

Proposed Wireless Club for Nelson
and’ District (Lancashire)

WirL all interested please communicate with
Mr. H. Turner, 14, St. Phillip Street, Nelson.

Proposed Wireless Club for Barnes,
Mortlake and Richmond District
CORRESPONDEXNCE on the above matter is in-
vited by Mr. Eric A. Rogers, 122, Wood Street,

London, E,C.2. Telephone: Central, 7643.

Hackney and District Radio Society
Hon. Sec.—MR. E. R. WALKER, 48, Dagmar
Road, Soutll Hackney.

4 MEETING of the above society took ‘place at
111, Chatsworth Road, Clapton, on July zoth,
when Mr. Ison deli\'ered a lecture on the
‘* Three-electrode Valve.” He explained how
the filament on- becoming incandescent dis-
charged electrous, and how these were con-
trolled by the gnd .The subject was capably
handled and made clear even to-the beginner,

(Continued in second column of next page)
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THE question of broadcasting was
raised in the House of Commons on
Thursday last when Mr. Kellaway, the
Postmaster-General, stated that no licences
have as yet been issued for i)r()adcasting.
Mr. Kellaway went on to say that it was
understood that “the principal - manufac-
turers of wireless apparatus in Great
Britain will combine to form a company
o companies to provide broadcasting ser-
vices; and that when the companies were
formed they would probably. desirc ta im-

pose the condition that only British-made

apparatus shall be sold by them. Intima-
tion had been given to those concerned
that this condition will be assented to for

a period. of, two years. Further, bona-fide

manufacturers in ‘this ' country will be
admitted to membership of any companies

so ‘formed, and the companies will make:

themselves responsible for raising the
necessary capital and maintaining efficient
services. . Receiving apparatus which may
be used under the licences shail be limited
to types submitted by mcmbers of the
broadcasting companies.

Proceeding, he went on to say that he
should propose to the House that a pro-
portion of the annual- receiving-licence
fee shall be paid to the companies finan-
cing the services. Provision would be
made under which amateurs who had con-
structed their own receiving sets and those
who have already purchased imported re-
ceiving .sets will, be allowed to use them.
The: general position with regard to broad-
casting, tlerefore; may be summarised as
follows : (1) That . broadcasting licences
will shortly be available; . (2) that the
manufacturers of apparatus in Great
Britain will form - an association, each
member of which will contribute a parf of
the cost of broadcasting; (3) that no
apparatus will be allowed to be imported
for a- period of two years; (4) the use of
existing -imported apparatus will -be per-
mitted; (5) the use of amateur-constructed
apparatus will be permitted; (6) the cost
of broadcasting will be paid for in part by
the licences and in part by the inclusion of
a fixed amount in the price of apparatus.

Readers -will observe that the, above is
much on the lines announced in our article
“Broadcasting and the Public” in last
week’s issue.

A LAD, living at Plumstead, said to

be overflowing with energy and
very keen on practical wireless, would
like to enter into an apprenticeship.
Inquiries addressed to ‘‘ Apprentice-
ship,” cfo Editor, '* Amateur Wireless,”
will be forwarded to him.

175

Crus DoINGs (continued from page 174)

Next week Mr. Valins will give a demonstra-
tion and lecture on H.F. Currents, Tesla coils
and Wimshurst machines.

Applications for membership should be
made to the secretary.

Newcastle and District- Amateur
Wireless Association

Hon. Sec.—CoLIN BAIN, 5I, Grainger Street,
Newecastle-on-Tyne.

A MEETING of the above association was held
at headquarters on Monday, July 17th.

After the minutes of the last general nieeting
had been read and passed, the Chairman called
on Mr. Colin Bain to deliver his lecture upon
the relationshi;})3 between wave length and fre-
quency. Mr. Bain dealt with the subject in¢
a most interesting and lucid manner, chiefly
in order to assist those members who have but
recently joined the ranks of wireless experi-
menters. Mr, Dixon, the chairman, then lec-
tured on the various escillations produced in
*“ Spark ”’ transmission, giving a very detailed
account of the production of wave trains,
dealing first with the induction coil, then the
spark gap, and finally with the oscillations
between the gerial and earth. He then ex-
plained the systems used by some of the large
commercial spark transmitting stations, and

_the wave effects produced from, each, illustra-

ting each section of his lectuge with very clear
diagrams. A discussion followed upon . the
peculiara ction of a tapped high-frequency
transformer, which gave three high efficienty
‘“ peaks ”’ at different wave lengths for the
first tapping. Further experiments are being
carried out with this transformer, the results
of whicl, when completed, will be explained
to the members.

The Leicestershire Radio and
Scientific Society

Hon. Sec.—J. R. CRAWILEY, 269, Mere Road,
Leicester.

THE monthly meeting of the above society
was held on July 17th. Mr. J. W. Pallett read
a paper on * Continuous-wave Transmitters.”’
With the aid of diagrams, Mr. Pallett showed
a number of circuits as used in practical C.W.
work, and concluded with a selection of slides
kindly lent by The Marconi Co., depicting
various types of actual gear including the well-
known 2L.0.

The Southwark and District Wire-
less Telephony Association

Hon, Sec—MRr. W._HELPS, Kings Hall, London
Road, S.I.

THE above association held their first meeting
on July 16th. It was well attended by en-
thusiasts, and wonderful results were obtained.
Though the hall is 110 ft. by 50 ft.,, speech,
singing and music intermixed with signals were
heard loudly all over the hall. The next
meeting of the association will be leld on
August 6th, when a competition will take place
for home-made crystal sets, open to all ama-
teurs,. On August zoth a single-valve _set
competition will -take place. For these comi-
petitions, transmission will take place at one
end of the building on a single line aerial, and
be received at the other end by a single line
aerial. Gramophone music will be used for
transmission, using aboit 6 watts. All com-
munications and entries for competition to be
sent to the secretary.

Birmingham Experimental Wireless
_ Club

Hon. Sec—FRAXK S. ADAMS, 110, Ivor Road,
Sparkhill, Birmingham. .
AT a meeting lield at Digbetlht Institute on
Friday, July 14th, Mr. L. J. Dore lectured on
** Condensers in Radio-circuits.”

Mr. Dore commenced with the electroscope

ﬂmatzur Wmalzss’

as a means of detecting static charges, and gave
a description of the action of a condenser. He
then described a large number of different
methods of constructing condensers, which
could easily be used by amateurs. Many of
the ideas described were extremnely ingenious,
particular reference being made to methods of
obtaining fine adjustment. Some particulars
were then given of thg uses to which condensers
could be put in valve circuits, and the func-
tions which they performed when inserted in
varieus positiens.

Intending inembers ®should communicate
with the Hon. Sec.

Leeds and District Amateur Wireless
Society

Hoit. Sec—MR. D. E. PEITIGREW, 37, Mex-
berough Avenue, Chapeltown Road, Leeds.

A GENERAL meeting was lheld on July 14th at
the Leeds Uhiversity, when the Hon. Sec.
delivered a paper on the subject of *“ Maritime
Wireless Communication.”” . The lecturer com-
menced his paper with a consideration of the
great advantages that were resultant upon the
installation of wireless apparatus at sea, and
briefly reviewed the very many facilities that
such apparatus readily presented. The sub-
ject was outlined historically from the day when
Marconi installed his plant aboard the Italian
cruiser San Martin, exactly 25 years ago to
the day, through the progressive years that
followed, until the present day, when wireless
has heeome almost an essential part of a vessel’s
equipment. The various apparatus used from
the very first days of marine wireless, down to
the plant as used now-a-days were described
practically and- theoretically with the aid of
diagrams which were distributed to the meeting.
On the transmitting side, such apparatus ‘as
the plain aerial and tuned aerial sets using
induction coils, power sets having fixed, rotary
or quenched spark gaps using low-frequency
alternating current; continuous-wave valve
transmitters, rectified I, F.A.C. were considered,
and some actual working ranges as may be
obtained vith such sets were submitted to the
meeting. Receiving gear was treated in a
similar manner, various apparatus including
the magnetic and crystal detectors, valve and
crystal circuits, Tow-frequency valve magnifiets,
separate heterodynes to enable the reception
of continuous waves to be carried out, com-
plete three-valve receivers, and single four-
electrode valve circuits were described. The
performance of such apparatus was also con-
sidered, and .a brief sketch of tharine wireless
and direction finding work then followed..

Competition No. 2
WE promised last week to make

an announcement with regard
to Competition No. 2 in this issue,
but there are certain difficulties in the
way of our keeping the promise to
the letter.

We propose therefore making a
special feature of some of the efforts
that have been submitted to us in
connection with this competition and
ask all interested readers to {ook for-
ward to the number which we pub-
lish in a month’s time. VVe promise
them some more interesting matter
in connection with this competition.




‘(mateur Wirdless .

We can supply YOU with ALL

COMPONENT PARTS

for your wireless set straight from stock

If you wish to save money, send for our

Complete List TRADE SUPPLIED

Aerial Wirs, 7/22 bare copper stranded in 160 ft hanks 5j6 per hank

Ring Pattern Insulator, 2in, by 1 in., § in. h . each.
1 in. 8q. Bection Brass Rod for Shdern, cut 1n 13 in, lengths

and drilled each end ready for fixing 84. each.
Inductance slider, complete with plunger . 1) each.
Cardboard Cylinder, 12 in. hy 4 in, diameter ... 10d, each,
No. 24 enamelled wire, H.C., true to gauge .. 2[8 per lb.
Large or small Condenser Plates (Aluminium) .. 1/8 doz.
Large Spﬂcer Waahers for condensers, cut true to 1 000 ol’ an

fach o0 8d. doz.
Small apncer wnshtrs Dltto o . 6d, doz.
Ivonne Scales .. 1/ each.
Oondenser Box in Polished Oak or Malnor’any, 3} in. by 33 io,

by 2in. 5/- each.
0008 mf. Condenser complete—assembled in pohshed mahog

any or oak boxes 17/6 each.
All necessary parts for above condenser—no drilllng or ﬁttlng

required, but uhassemhled - 15/- each.
Ditto, but without box 11}- each.
Ditto, but without ebonite top, 2nd Lox suitable for p'\nel

mounting 10/- each.
Crystal deteetor, ‘mountrd ¢n Ebomte, complete With Crystal 5[ each.
Large or 8mall Contact Studs o % oo .. 1j-doz.
Valve Legs, complete with nut and washex m.. wo 3d. eachs

Instrument Wire at Rock-bottom Prices

J. B. BOWER & CO,, Ltd,,

WIRELESS MANUFACTURERS,
15, Kingston Road, WIMBLEDON, S.W.19.

*Phone: WIMBLEDON 1030. Works : MERTON.

RADIO K. BB. EQUIPMENT

IMMEDIATE DEL'VERV—'MM.E["AT_E SATISFACTION
VARIABLE CONDENSERS (with Scale and Pointer).

FOR PANEL MOUNTING IN POLISHED
MAHOGANY
F— CABINET
CAPACITY S8ET OF PARTS ] ASSEMBLED (ASSEMBLED) §

.0015 27/- 30/- 33’6
001 24/« 24/- 316
.00075 17/~ 20/~ 26/
1.0005 14/« 174~ 22/6
.0003 11/ 14/- 19/~
.0002 8- 11/- 16/-
.0001 /- 10/- 14/6
00005 3/6 &/~ 8-

3 3/3 extra

ENGRAVED EBONITE DIAL N
LAMINATED 8WITCH ARMS (Complete)..

2[5 each
FILAMENT RESISTANCES (Panel Type) .. 4/- each
¢ K.B.” UNITS.
DETECTOR PANEL . - o5 oo .. £1 14 6
CONDENSER PANEL o oo 00 .. £t 14 0
L.F. AMPLIFYING PANEL 5o ..£2 3 0
H.F. " . £1 13 6

Frice includes Engravcd Panel and Pol-shcd Mahogany Cabinet.
Parts also supplied.

“K.B.IL” 2-VALVE RECEIVER (1 Rect, 1 L.F.)

COMPLETE from Acrial to Earth £15 15 0
PANEL ONLY = £8 8 0

LARCE STOCKS OF ABOVE NOW IN HAND - ALSO STOCKS
OF ALL OTHER AMATEUR REQUlREMENTS
Carriage extra on orders under £2. CATALOGUE POST FREE, 4d.

# Listen in” at our Showrooms : Open 9 a.m. till 7 p.m,

THE " K.B.”” RADIO EQUIPMENT COMPANY,
Head Offiees and Showrooms : 109, High Rd., Kilburn, N.W.6.

Bus Services 8, 16, 28 and 51, Pass Door,]) [3 min. Kilbura Park Station (Bakerloo Rly.)
TRADE SUPPLIED.
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FOR YOUR AERIAL

100 ft.7/22 COPPER WIRE
4 REEL INSULATORS
20 yard Skein ROPE CORD
1 MAST PULLEY
sc: LEAD-IN TUBE ::

COMPLETE

Post Free 1 OI6 British Isles

HENRY J. BREWSTER & CO.
11, Queen Victoria Street, - London, E.C.4

1922

\ \
.m'u“- e e e e e e -N.“-.-u-.wu-%“w-

RELIABLE APPARATUS
AT POPULAR PRICES
CRYSTAL SETS, VALVE SETS, etc. EVERY
NECESSITY & LUXURY FOR THE WIRE-

LESS EXPERIMENTER.
Fully Nlustrated List of Wireless Goods, post free, 4d.

H. D. BUTLER & CO.,LTD.

Office : BANK BUILDINGS, 222, GT. DOVER ST, S.E.l
(Opposite Boro Tube Station). :
Works: CANONBURY, LONDON, N.I
Telephone: Hop 3029. Teleg.: * Ingenuity, "Phone London.”

--“vm.\.uv.-.-.-.-.-.-;-.--.-.-.-.-.

..%W-%%%H-‘-F-‘- e T ™ e e M

e e M T e ™ e T e ™ e ™

PRICES!!

Aerlal Wire, 7/22 bare copper stranded,
160 foot hank, 4/,

MAKERS'

Aluminium GCondenser Vanes, fixed
and moving, td. emhi 1 doz, 9d. ;

6doz., 4/3 ; 12 doz., 8/-. Ring P:.tt. Insulatgrs,? l(lll. x 1in.—
Large Spacer Washers, 5d. doz. ; 6 § 1n. hole, 4d. each ; 3/- doz.

JE,, 2?4, ! i Crystal Detectors, on ebonite, with
small Spacer Washers, 2 doz., 9d.: crystal, 4/- and 5/ each.

12 doz., 2/8. Condenser Rods, set of 4 with nuts,
Terminals, 4 B.A. with nut and 8d., 10d. and 1/- set.

Valvo Legs, with [nuts and washers,

washer, 2d. each; 1/6 doz. et o

Contaot Studs, with nut and wasl.er,
$in. X tin., 9d. doz.
Ebonite Knob, drilled, 6d.
Ehonite Slider, with plunger, 6d. Mullard Ora Valves, 15/=
New 4,000 ohm Doubie Headphones. 30
very best quality, limited supply /

All orders executed in rotation, but { endeauaur to supply by return

VK . R‘AYMOND

LISLE STREET, LEICESTER SQUARE, W.C.2
'Phone Gerrard 4637. (Opposite Daly's Gallery Door.)

Ebonite Valve Holders, 1/2.
cryatal Cup, with screw, 2d. each;
/8 doz.

Postage extra.

27,

WIRELESS VALVES SIMPLY XPLAINED

By JOHN SCOTT-TAGGART

The only complete book on valves which has ever been offered to the public at sugh
& low price. It provides the information the amateur wants It is written in »
simple style, and it contains nothing that cannot be understood by the beginner.

140 pages. 56 diagrams, Price 2/6 net, cloth 3/= net.

THE CONSTRUCTION OF WIRELESS
"RECEIVING APPARATUS

By PAUL D, TYERS,
A book which is selling by thousands

It explains how to make the parts of a valve or erystal set without the usa of expensive tools
. Buy your copy now and make your own sot, Price 1/6 net.

Our books are sold by all wireless dealers of standing, or may be obtained post
free by return' from *

RADIO PRESS, LTD., ™" Wi

35, Norfolk 8treet, London, W.C.2,
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Wireless Telephone

HEAD SETS

IMMEDIATE DELIVERY FROM STOCK

These telephones are of the highest grade diaphragm
DESIGN. type 'and have been specialfy designed for the reception

of wireless broadcasting.
Every part is of standardised construc-

CCNSTRUCTION. tion and thoroughly well finished. The

cases are of polished aluminium. The terminals are fitted with msulatmg
caps. The set is light and comfortable to the head.

These telephones are highly sensitive, being of
SENSITIVITY. 4,000 ohms r(slstance Yl'he diaphragms in

every set have been accurately adjusted for maximum sensitivity. Other
diaphragm type telephones may cost more but none are more sensitive.

PRICE. Each set complete with

connections, 3 5 / 6

CARRIAGE PAID IN THE U.K.

Do not confuse these high grade telephones with the cheap inferior
imitations you may be offered. CALL AND SEE THEM. Let us
show you their perfect internal construction.

ORDER AT ONCE TO SECURE DELIVERY

RADIO INSTRUMENTS LTD,

ONLY ADDRESS.
Works, Offices, Showrooms:

12a, Hyde Street,
NEW OXFOIéD STREET,
1.

Chiel Designer,
W. A. APPLETON,
M.B.E., M.L.R.E.,
late Admiralty Techni-
cal Research Officer,

EPES™ 3a

Managing Director,
1. JOSEPH, M.LE.E.
Late Manager to

Mr. H, W. Sullivan
Telephoné: Regent 1908

Telegrams: Instradio, London.

- WIRELESS ' Prompt Deliveries.
ELECTRICAL SUPPLY STORES,

5. ALBERT TERRACE, KING CROSS,

HALIFAX.
SERVICE -

Lists two stamps.
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two earpieces and flexible

@mateur Wiseless

COMPLETE SET OF PARTS 10 BUILD

Combined Crystal and Valve Receiver

4in. by 3in. Prepared Cardboard Former. . o0 - 6d.
t1b. No. 20 D.C.C. Copper Wirey., oo 0o 0 9d.
20z. No. 26 S.C.C. Copper Wire 6d.
%/m of § in. Brass Rod fitted' with Ebonite Handle ad.

elvet 4~leaf Laminated Switch Arm 2/6
7 Studs, each fitted with 2 Nuts .. 10d.

The Most Suitable Valve Panel to use with above.

(=) | —— |
COMPLETE
15/9
PARTS Post
od.
| ———— ) | c—— |

Contains Velvet Filament Rheostat ready made, Sphinx Tubular Grid Leak, 2 Meg.,
Grid Leak Condenser, Insulating Sleeving, Wire and all Terminals; blue print.
Polished Mahogany Cabinets to fit (extra) 3/6.

BUILD YOUR OWN CONDENSER.
Set of Parts Compliete,
‘001 *coos 0003 0002 ‘0001
21/- 14/- 11/ 8/- 7/-
Supplied with Knob Pointer and Scale for Panel Mounting. If required for Box
Mounting Send 1/- extra.

Send 6d. for our ENLARGED ILLUSTRATED CATALOGUE “A” thln list
of stations. Crammed full of the latest and best.

PETO SCOT T, The Condenser King,

FEATHERSTONE HOUSE, 64, HIGH HOLBORN, LONDON, W.C.1.

, :
DON’'T MAKE ‘terhazard purchases ) you bave

= WIRELESS
RAD-|0. ELECTRICAL & MECHANICAL SUFPLIES. lNSTRUMENTs,
SCIENTIFIC SUPPLY STORES G LILE
i . and .

UUTES
nep =417,

8, NEWINCTON CAUSEWAY,
LONDON, SE|. . J MATERIALS

We stock everythm-x for the Experlmenter who wishes to build his own Set.

—— At What Station does the train of Oscillations stop ?

A Prize for the Best Answer

Watch these Advertisements for Winners
Write on a separate piece of paper (one side only). Endorse ‘‘ Competition” top of left hand corner of paper

Aerial Wire, 7/22’s Enamelled Hard Drawn, Copper, 6/- | Insulating Tubing, 6d. per yard, Valve Holders. Best quality ebonite, 1/6 each.

per 100 ft. ivorine Scales. oto18c°. Engraved (not printed), 1/2 | Valves. 4 pin vertical filament, 10/8 each.
Aerial Pulleys, 2/6 each. each. S
Aerial Insulators, Shell type,2}in. X 2}in., green, 98 each. | lvorine Tablets. Set of 6, 8d. SUPERIOR QUALITY WIRE. British Madec.

" Reel type, 2 in. diam., white, 5dd. each. | 4 ove Ehonite 14 in. diameter Superior finish. All wire wound free. Post extra.

Batterles. For H.T. Make your own. Flash Lamp Kn;xrlcd, Sellibich. . ° ; - -
e i Mo, ractice, - cach: Mica, Pure Ruby. Pieces, 3in.x3in. X ‘oozin. thick, |S.W.G. | SC.C. | D.CC. Single | p. Silk | Enamelled
Condensers. Fixed. Exceptional quality. Terminal 6d. each, ..

connections ; from ‘cooz to ‘oor, 2/9each. Paraffin Wax, ¥/~ per Ib. i . | | l
Condenser Vanes. Notiubbish. Best Aluminium, 1- | Resistance Wires. ‘ Elsi” brand. 2o's (1 obm per 12 /10 1f11 4/ 5l4 1/8

doz. | yard), 24’s (1'7 ohms per yard), and 28, enamelled 14 11t 2/- 4/ 5l4 1fg
Condenser Spacing Washers. Accurate. Small, 4d. {4 ohms per i::ard), 2d. per yard. 16 2/ 2f1 42 56 xlm

doz. ; large, 8d. doz. | Switch Arms. Exceptionally strong and well made, 3-leaf, 18 2[t 2(2 44 5}6 11
Condenser Screwed Rod. Brass, 1zin, lengths, 2 B.A,, 2/6 each. 3 20 2|2 2[3 4/8 6/= 2/6

9d. each. 4 B.A., &d. each. | Terminals. A very meat wireless terminal. Polished, | 22 2[6 211 s/- 6/8 2f8 |
Contact Studs Studs, not rubbish, 2/ d"’lh complete with nut and washer, 2/6 dozen. 23 35‘ 3;6 gg ga'# ; 23 »
Copper Foil S8heets. ¢ in. X 3in., 6d. eac Tin Foil. .. 4d. each. 2 3/7 41 2 b
Dials, Ebonite, graduated o-18o, 2/8 cach. Va’:veoéocigeles ﬁo\r’?’lltchaiutSh:l:és';gsl}?e?y l?i‘:e' ﬁnisga‘;et % 44 47 712 ol- 3l6 >3
Ebonite. Best quality. Any size, rod or sheet, 6/~ perlb. of four, 10d. 4 30 5~ 5/6 8- 10/~ 3/10 £
Filament Resistances. For panel mounting, A speciality. 2 32 6/- 713 9fz 13/~ 4/2

4/~ each. VALVE PANELS. Singlevalve. Mahogany case. Baize- 34 7/ 83 11/6 14/~ 4l4
Inductance Tubes. 12 in. long. Specnally |mprcgnated covered base, ebonite top. contalnlng grid, leak 36 8/8 |2 14/ 15(6 4/8

2} in., €d.; 3 in., 7d. ; 3} in., 8d.; 4 in., 10d.; 4% in., and d 38 11{3 13[2 16/- 19/- s/3

=3 5in.,12; 6 in., 1/6 each. Postage od. each. reslstance, and with terminals to allow the addi- 40 15{- 18/ 18/6 22/6 6/6
Inductance Sllder Rod } in. square in 12 in. lengths, tion of extra panels. A beautiful piece of work- 42 17/3 21/~ 31/6 34/ of- J

7d. each, manship. Price, 29/6 each. J -

Carriage extra. Please remit ample postage, balance returned. Orders over £z carriage paid. Money back if not satisfied.
‘ i Grams
ehonee. ] JoLe CARTWRIGHT & Co., "Siataing Elocticn! pept. A, 130/132, London Road, Manchester. [* [Hiiem,
Special Terms to the Trade.




(Amateur Wireless
FORTHCOMING EVENTS

Hackney and District Radio Society. Aug. 3,
8 p.m. At 111, Chatsworth Road, Clapton.
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Edited by
Published on

' Amateur Wireless and Electrics.”
Bernard E. Jones. Price Threepence.

AUGUST. -5, 1922

Vireless.—Half the pleasure in wireless lies in
building your own set. Send stamp to-day for com-
plete lists and get to.work at once.—Electrical
fSuPPly Stores, 5, Albert Terrace, King Cross, Ha%p
ax. a

Meeting ghuf?da¥51135§ bcaliing i}.lhebdale tof Sattu'rday'imme- Aerial Wire.—Our speciality, 7/22 lméd dm{wu
A . . . . iately following. It will be seat post free to any standard f, teed, ft., 5s. 3d.; 140 L.
Tuxford and District An!ateur‘ Wireless vart of the world—3 months, 4s. 6d.; 6 months, ',s-s'm f;o )C'(d).‘]pclgsf]‘?:;ar[r‘i:;e ;',:‘d,.—Fsairtfrothcr and
Society. Aug. 3. Morse practice. ** Element- 8s. od.; 12 months, 17s. 6d. Postal Orders, 'Post €p., Vulcan Street, Lecds. fior
ary Talk on Magnetism.”” ** The Making of Office Orders, or Chequesl sgouéd bi :ade payable b
Simple Wireless Apparatus.” '\‘:g b Ll toc:}:;rzl:lmt:):::::l:ndc:nscs:lis to boe. br:et: and writt
4 X 4 . itten
practice. ** Magnetic Induction. Hints on o e side of the paper only. All sketches anq TO WIRELESS EXPERIMENTERS. PATENT YOUR

Making Apparatus.”’’

South Shields Y.M,C.A. Amateur Wireless
Society. Aug. 4, 8 p.m. At Y.M.C.A. Build-
ings, Fowler Street, South Shields. Meeting.

drawings to be on separate sheets.

Contributions are always welcome, will be promptly
considered, and if wsed will be paid for.

Communications should be addressed, accordiog to

INVENTIONS.
They may prove very valiable. .Particulars and consulta-
tions free. BROWNE & CO., Patent Agents, 9, Warwick Court,
Holborn, London, W.C.1. Est. 184oc Tel. Chancery 7547.

Aug. 11, 8 p.m. ASt ¥‘M‘(i;[‘“‘ Buildings, ;\l;cix pature, '131(: ﬂglebhliditor, )y e dv:;]ih;selmcnt - - . .
Fowler Street, South Shields. Meeting. anager or e Publisher, * Amateuz eless,”s
Southend and District . Wireless Club. La Belle. Sauvage, Looden, Ecy WIRELESS AMATEURS AND RETAILERS
Aug. 7. Garden féte in the Rectory, Leigh-on- PARTS SUPPLIED FROM STOCK
Sea. Public demonstration. List free. Condenser Plates, 1/6 doz. pairs (post 3d.).

Hkley and District Wireless Society. Aug. 10,

FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON
~

B e caca Calé. Meeting, i PREPAID ADVERTISEMENTS. -
Stockton and District Amateur Wireless .
Society. Aug. 10. Monthly meeting. Wﬂ"lesd, qugtla.tions fﬂr valvﬁ \\-irclcsb}: sitsBcgm-
P o P . g plete. tate delivery.—Harr acrae, Nort. ridge
\ Hackne)é and M:)eltsitnréa Radio  Society. Arcade, Tdinburgh, y [gs HONEYCOMB COILS
Aug. 10, p.m. 0 . New Wireless Headgear Receivers, 4,000 ohms, CWav v Wi
Iiford and District Radio Society, Aug. 10. post frec, 24s. 6d. FoNEI = ne e Mt In sets of elght colls,” Wave Range, with 001

* Reaction,” by Mr. J. F. Payne.

TELEPHONY TRANSMISSIONS
The Hague, Holland (P C G G), 1,070 metres.
Aug. 3, 8 to ¢ p.m.; Aug. 6, 8 to 9 p.m.;

\ug. 7, 8 to g p.m.; Aug. 10, 8 to q p.m.
Writtle (2 M T), 400 metres. Aug. 8, 8 p.m.

(e

Special terms for quantities.—Write Blakey, 5, Alma
Road, London, S.E.16. [ss
Tuning Inductances, 12 in. by 4 in., wound with
24-gauge eramel copper wire and shellacked, 3s. 1od.
each; limited number only.—Harrington, 14, Park
View, Down Lane, Tottenham. [rs
Aerial Wire, No. 16, per 100 ft., 3s. 6d., carriage
paid.—Harrington, 14, Park View, Igown Lane, Tot-
tenham. fvs
Aerials, stranded, 7/22 bare copper, 6s. 8d.;
enamelled, 8s. 100 ft.—Warren & Clark (below).
_Ebonite Sheet, { in.,, 1d. sq. in.. post frec.—i11a,
Siduey Avenue, N.13 (above). [2s
To Manutacturers of Electrical Goods.—Quotations
for all wireless parts and complete installations in

Condenser, 800 to 7,000 metreg.
Price 48 Eo 7s8. Unmounted
» iy .. £210s. Mounted
Send for Lists.

These coils are hand wound and combine maximum
cfiiciency with lowest possible self capacity.
There is a big demand for these coils, but at
present they can be supplied from stock by:—

CHAMP, KAY AND CO,
95, SALTISFORD, WARWICK.

I_N_SiRUMENT WIRES FROM STOCK

quantities; strict confidence observed.—]. Taylor,
Electrician, 13, Goldsmong Terrace, Nottinghazx‘z. " . Cut. fﬁls ontarg referem:e.‘
[3s HWW.G. sCC. D C.C. 88.C. D.ScC. EN.
Why Pay More ? Aecrial wire, 16 s.w.G., best hard 47 —_ { — 110/- 120/; -41/-
drawn copper, 3s 3d. per 100 ft., post free.—Gibson, 46 _— —_ 97[— 107/~ | 26/-
gafto.r, Somercotes, Derbyshire. Established 1849.. 43 Ll e 64/- ,80/- . 20/- | 2.
elephone 19. En_
Querist's Ccupon Available until | 'ln§UI3tol'st' best qua:ilitgé white, 2 in. by 'cllan'(t;i in. 3; — l e ig;' gg;‘ igf' 1o
ole eel type, 3s. 3d. doz., carriage paid.—Gibson, - b = = - e
Saturday, August 12, 1922 Facu;r, Somcrcoi"cs, Derbyshire. te =2 42 - — | 31/- 33/- 9/- %I;.
Mast Rope, real Manilla, maximum strength, 41 — [ == 30/- 32/- 8/- |8°3
}:e::]r%'t:gems it., }én. éhxl::k(; 3s. I?dt' % ig., 4s. ()td.; 40 | 14/- | 17/- | 18/- 22/- 6/6 "i&g
1 0 S. .—Gibson, actor, omercotes, 4 i =
A f4s 39 l 12;6 15/- 175 21;//3 27; 3E.
ISER Xmas GChocolate Clubs.—Spare time agents 38 | 11/- | 13/ 6/- - Cz
SEEGIL KON EREERMERTISBES wanted. Good remuneration. No outlay. Best 37 | 10[- | 12/- 1476 | 17/3 | 4/11 £.1
makes only supplied. Particulars free.—Samuel 36 8/6 | 10/- = 13/9 15/- 4/8 gi‘g
AMATEUR WIRELESS Driver, South Market, Hunslet Lane, Leeds. [1or / i 1209 14 at6 | B cO
You want to build your gwn set? Here you are 35 719 9/3 f /- / ‘5,|,
S then. Inductance tube, 12 by 4, 2s5.; 1 lb. enamelled 34 6/10 8/- 11/3 13/9 4/4 o H
FOR AUGU T I2th- wire for same, 2s. 8d.; brass rod, drilled, with tes- 33 6/2 7/6 10/6 13/- 4/3 293
minals, 1s.; mounted crystal detector, ss. 6d.; pair 32 5/10 7/2 9/1 | 12/10 a2 L
5 : high-resistance 'é;hones, 355.; two ecbonite sliders, Ea
wil/ go o press ear]), mn 15.1; gnri:ﬂglc clon enser, usI:I 6d.; 100 ;t. aerial w]irc, 31 5/6 6/5112 g;g ;}{g 37{6 ;,,_E_‘_‘,;
. including Insulators, 4s. cre yo ave co et 0 - &2
consequencequalll’ HOZH{(I)' station for £3 3s. 8d., carriage p‘:xid. Asse:gled'i 29 i;g 5/- 7/6 9/6 | 3/8 =S
4 gns.—Colloy Installations, 4, Clonmell Road, Tot- 28 413 4/6 7/2 9/- 3/6 &
Instructions and copy must ‘ePham. - ; Dar 4/ 415 7/ 8/6 | 3/5 /
h by THURSD Broadcasting Double Headphone Receivers, 4,000 27 /2 7 = / /
reaci us y AY, ohms, highly efficient, superior finish, 27s. 6d.; com- Other Sizes on Application.

AUGUST 3rd, at latest,

plete apparatus of every description 25 per cent.
under usual’ prices; send your inquiries.—Direct
Wireless Supply, 49, Heaton Road, Peckham, Lon-
don. [7s

INDUGTANCE TUBES.

AERIALS, 792 o .. .. per 100 ft, /-
FINE “WIRE SUPPLIES,

A. E. DAVIS, *" fifiaglord Ro24,

Biixton, S.W,

SINGLE RECEIVER,

- The Nt =
UniversalElectric Supply &

_ Length 1zin. With Hoad Band and Cord.
Dluiﬁ = Dia. ] WN'ST “¥i 120 ohms o 2;7//6
2b i, .. 6d. mn. L. I i . o
S ol 4BROWN S7 orr MARKET ST | N
3}, ..10d.  6in, .. 2/- M‘A NdH ESTER 2,000 ,, .. 82

SMALL CONDENSERS.

‘toot & ‘goos

DOUBLE RECEIVER,

GiP.Q.SRoaEN o hi1d: | With Head Band and Cord.

8/-

ANODE NCE. Large 30th 2,000 obms .. S8
4 SO.OW&SJEEEIE&XCES/G Illustrated CATALGGUE Edition, izco% K o fg/lﬂ

VARIABLE Post Free.8d,

SKELETON BUZZER.
ANODE RESISTANCE.

Extremely sensitive, for

VALVE Socket TERMINALS. | INSULITE SLIDERS, 1/-. l

20,600 0 1co,0co ohins, 7/6 1/8 per sct of 4. KNIFE SWITCHES, Crystal Testing. 2/6
FILAMENT REEQSTAT. CONTACT STUDS. S.P.x way, 19 : 2 way, /4| HIGE TENSIOR BATTERIES.
Rl R e L
4 = aadle PEe,
CONDENSER PARTS. ABRIAL INSULATOR. {and LBAK, /6 136 v.. Tapplogs
Fixed and Moving Vanes, | *d 1o 18 ajin. 26 1 . erery 3 v., 1/8.
26 dozen, =.in. Reei Type, 4d. BLOCKINGZCONDENSER, 5/-|  s0cUMULATORS
CENTRE ROD. AERIAL WIRE, GRID LEAK, 3/- Volis. Amps.
A 3 0D. Per 100 feet. ! ps:
4ns AR ¥ .. - gjez.. 5 | PLOG CONNECTER, e L B
LAMINATED SWITCH ARMS. | 3% 1. 0/0 318 .. 08 a-Pin, 1/8. & o ar
%6. CRYSTAL CUP. 6 6o 52~

REGULATING SCREW, 1/-.

6/6|
EBONITE ENOBS, 1/- & 1/6.

21/-

Singie Cup Type .,
Three ,, .

FOSYAGE EXTRA.

VALVE SOCKET, 1/9.
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Specially

designed -
for

Broadcasting

HEADGEAR RECEIVERS

Designed and manufactured by leading Telephene Manufac-
turers. Backed by many years experience. Highest efficiency,
concentrated magnetic field, instantaneously adjusted to the
ears, comfortable in wear, either receiver detachable from head-
band, protected terminals, light weight, twin series cord.

A.T.M. LOUD SPEAKING " A.T.M. CRYSTAL DETECTOR
RECEIVER : :  SETS. Highest Grade. Manxi-
mum Efficiency Mod:rate Cost.

Thrce types of ]\mphfymg Hom

Ask your dealer for

A.T.M. Broadcasting Apparatus

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD,

. Head Office & Works: London Office
Milton Road, Edge Lane, Liverpool. 60, Lincoln's Inn Fields

Exide
BATTERIES

WIRELESS

We specialize -in the manufacture of bat-

teries for filament current supply teo

Valves, and . high-tension batteries for

application, of Anode Potential. We can

supply these batteries in glass, ebonite,

or celluloid containers to any desired
voltage,

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

Prices and Particulars upon 6 v. 80 amphour

1 .application. Exide Battery

- -

s IlJIIﬁ ELECTRICAL STORAGE
N : COMPANY LIMITED.

Head Office London Showrooms 1

CLIFTON JUNCTION, I 219/229, SHAFTESBURY

MANCHESTER. AVENUE, W.C.2,

e

(Imateur Wireless

QUALITY RIGHT!! PRICES RIGHT !!

A E.G. & Teletunken Valves,tested 10/6 Sq. Brass Rod, 12°X1°x}" .. 6d.

Valve Holders, Screwed Legs& Nuts 1/6 ' Enamelled \Vlrc, for Inductances,
Condenser Vanes, Aluminium flag 23 gauge, 3 lb.

(accurate size and gauge), l Crysials (specml sclected), Bormte,
per doz. 1/- Carborundum, Silicon, C. Py-

Do., Large Spacers (trueto’cos”) ,, 5d. rites, Galina, etc., etc. ... 6d.
Do., Small Spacers (true to .001”) ,, 3d. Crystal Cups, Brass, with Fixing

Do, Scales lvorine, oto 180°... each ¥= Screw 6d.

Do., Ebonite Tops & Botioms Fusible Alloy (for ﬁxm;: crvstals) 6d.
(bushed) 1'= Hellesen, 35 v. - H.T. Balteries,

Inductance Tuhes, 127X 3 .. 8d. | with Plug ... 8/6
O o 12° X 4 ... 9d. Headphones, Double Brmsh make,
- 12°X 5° . 1= ‘ Adjustable Headgear, ex.
Stiders, Ebon e wnh Plungcr ... 6d. cellent for speech and music,

Aerial Wire, randed 7/25 100" ... 4/6 2,000 ohms, 30/-; 4,000 ohms 32/6
Do., Egg Insulators (hx insulation) 8d. Filament Resistance panel moumm§ 4[- .
Do., Reel %esl quality 4d Switch Arms, laminated, with bus
Do. Pulleys,; Alummlum, with cord 6 and spring

Panels, Tuners, Transformers. Postage extra. Demonstratlons Dally

™EESSEX WIRELESS CO. 499, GrROVE GREEN RD.,

(Wholesale & Retail) LEYTONSTONE, E.11.

Telecphone—WANSTEAD 749. (1t min. from Station, G.E.R.)
OSSR PO AR | mz
LIMITED 4

34a, York Road, King's Cross, N.I

SCREWS'AND TERMINALS
FUR WIRELESS SETS

PN 3

FOR TOOL BARGAINS

CALL or WRITE TO-DAY to;

Before buying elsewhere compare our prices. Remember, we have the
Largest Btock of Tools to select from in Londdh. We guarantee you
satisfaction, s0 you ean safely shop by post. Bargain List sent post Free.

GEORGE ADAMS, b #v. s, Wik Hoisom,

THAT BOOK YOU WANT

ON WIRELESS OR ANY OTHER TECHNICAL SUBJECT

Foyles have it or will quickly obtain it.
l. 000 000 Vols. (Second-hand and New) on Techni-
cal and every other conceivable subject in stock.

Books sent on approval. Write for Catalogue 104 (free) mentioning
requirements. Books Purchased.

FOYLES, 121, Charing Cross Rd., London.

L. WITHERS GREEN, Lm.
110, VICTORIA STREET, LONDON, S.W,1.

Components for Wireless Séts by return.
All Goods BRITISH MADE,

Norte OUur PRICES:

Contact Studs, }°“x 3/ ... 11d. per doz.  Valve Holders “., ~ .. 13 each.
Spacer Washers (large) ... 33d. ,, ., Egg Insulators ... .. 5d. . .
Spacer Washers(small) ... 3d. ,, , Fusible Alloy (for mount-

Valve Sockets .. ... 3d. each. ing Crystals) ... §d. bar,

Aesial Wire, Condenser Segments, etc. etc., at equally low prices.
—— Carriage Free on lots of 10/- and over, ————

Free Advice by our Bxpert Staff. Trade Inquiries Solic'ted.

WHATEVER YOU WANT WE HAVE IT
AND AT THE RIGHT PRICE

Telegrams : ARROBALLA, Vic. Loxpon.




(mateur fireless 150 ALGUST 5, 1922

Radio brings it: MAGNAVOX tells it ==

MAGNAVOX —

'THE WORLD’S FINEST
LOUD SPEAKER

O enjoy. and get the greatest possible satisfaction from your Wireless
Receiving Set, equip it with a Magnavox Loud Speaker. Hear the
voice of the singer faithfully reproduced, the perfect intonations of the lecturer, or
the natural sound of music. The introduction of the Magnavox Loud Speaker for use
with Radio Receiving Sets marks a most important development, and will be the means
of making broadcasting extremely popular. INQUIRIES INVITED.

SOLE AGENTS FOR THE UNITED KINGDOM:
STERLING TELEPHONE & ELECTRIC CO., LTD,,

Telephone House,
210/212, TOTTENHAM COURT ROAD, LO_NDON_-, -W.l

e Telephone : Museum 4144 (7 lines). Telegrams: * Cucumis, Westdo, London.’ ORDER EARLY
NEWCASTLE-ON-TYNE: WORKS : ‘ CARDIFF ; —IF EARLY DELI-
UIRED

9, Clavering Place. Dagenham, Essex, _ 8, Park Place. VERY ISREQ

A E N EREENKN S OERENODSAEEERAENICONNDEIRTZORNDE IO BN QR

.- WIRELESS

SnzESsxERNEESEENERENRENEEENRERREAN S . NS S O —

COMPLETE RECEIVING SETS

AND ACCESSORIES OF ALL MAKES

WE HOLD

the la'rgest stock of ex-Government . wireless
apparatus in the country.

SPECIAL ATTENTION

and assistance given to all interested in receiving
broadcast wireless music, telephony, and Morse
signals.

——Illustrated Catalogue

16 Pages. 100 lilustrations.

Post 6d. Free

| &

FULLER'S

“BLOCK

Acromulalr
Tver s,

| ACCUMULATOR

FOR YOUR WIRELESS SET!
The only Accumulator on the market that will hold its charge from 12
I I to 18 months when not in use.

" 4.volt 40 amp. hours;, £1 12 6, plus 1/3 carriage
6-volt 40 ,, . £2.8 9, ,, 16

Note :—These prices are 331% below those of the actual makers,

‘ I 8,000 Sold. 20,000 still in stock.

When writing please mention this publication

LESLIE McMICHAEL .w,

Providence Place, West End Lane, Kilburn, N.W.6.
Bus Services 1, 8, 16, 28, 31, all pass West End Lane.
Telephone: HAMPSTEAD 1261,

Nearest Tube Station : KILBURN PARK (Bakerloo).

Descriptive and Instructive Pamphlet on request from—

The CITY ACCUMULATOR Co. (Dept, 14),
I "~ 79 Mark Lane, E.C.3 (av%dc%:)

ALSO SUPPLIED BY— .
Selfridge & Co., Ltd., Wireless Section ; A, W. Gamage, Ltd.,
| Wireless Dept.; Barnsley British Co-operative 8ociety,
| Radio Section; Richford and Co., 153, Fleet Street, E.C.3,;
The South Wales Wireless Instatiation Co, Ltd.; 18, West

{ Bute Street, Cardiff,

S E NS MO EEENEENNGEEENE N AEEEOEEEDNESNEREBSEDN

Printed and Published in England by Casserr & Comrpany, Lmurep, Ludgate Hill, London, E.C.4. Sale chnt for South Africa, CBN'H;AL NEWS —
AGENCY, LiMITED. Saturday, August 5 1922 °
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LTD.

CONOMIC LECTRI

DISCRIMINATING
WIRELESS
EXPERIMENTERS

fully appreciate the out-
standing features of “E.E.C.”
instruments. The design and
finish are apparent, and the

EFFICIENCY IS
GUARANTEED.

UNIVERSAL TUNER

WE WANT YOU TO
WRITE TO-DAY

For our 36-page Radio Catalogue,

Containing 240 illustrations,
also Wiring! Diagrams of
Crystal and Valve Sets,

Mailed by Return. for 4d.

. Head Office: 10, FITZROY
SQUARE, LONDON, W.l. ~

CRYSTAL RECEIVER, 24/9

Branch Showrooms :
TWICKENHAM

Telephone :
MUSEUM 1055

New Showsooms :
303, -EUSTON ROAD, N.W.1.
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"MITCHELFONES<

Are not a spasmodic production to meet
a sudden demand, but have been on the

market for over three months, and during 1
this period 27,000 have been distributed
to the trade, ‘and consequently we have =
not been able to offer them direct to the

retail buyer. -

1000 per week are now available, and we announce

DELIVERY FROM STOCK

You post your order, or call at our
premises and get them at once. Think
what this means to you—you, perhaps, who .
have been waiting and are still waiting.

Standard resistance 4,000 ohms, double headgear with
double headstraps, comfortable, highly efficient,

and foolproof
3 5 I = per pair. .

Special Terms to Traders and deliveries
that will surprise you, =

MITCHELLS Electrical & Wireless Ltd.,

Postal Address: McDermott Road, Peckham, S.E.15.
Retail Address: 188, Ryc Lame, Peckham, S.E.15,

New Cross 1540/1541,

GREAT-BRITAIN'S GREATEST WIRELESS STORE

"Phones :

SCIENTIFIC APPLIANCES

HENRY J. DALE. W. HOLLINS,

11 & 29, Sicilian Avenue, Southampton Row, London, W.C.1,
Top of Kingsway. In Centre of London. (':omcr of Bloomsbury Shuare,
ELECTRICIANS. OPTICIANS. MECHANICIANS,
ACTUAL MANUFACTURERS at our Works, East Street, W.C., thus saving all intermediate profits.
The Store for all Electrical and Scientific Material

WIRELESS & RADIO MATERIALS, VALVES. 'PHONES,
- Call and . Vi Sh
MR Elruince | ey o e Ty

Tmmense Stock constantly adding to, and
Making ; Specially for the Amateur to
Bulld up a Set Compiete and Perfect.

EBONITE. BATTERIES, AERIALS.
INSULATED WIRES. CRYSTALS.

¢ ENGRAVED DISCS. MICA. HANDLES. - Every Branch of Optical

SWITGHES. TERMINALS. STUDS. and - Applied -Science

Scientific Appliances, 11 & 29, Sicilian Avenue, London, W.C.1.

FOR YOUR ‘AERIAL -

100 ft.7/22 COPPER WIRE
4 REEL INSULATORS
20 yard Skein ROPE CORD
1 MAST PULLEY
2 LEAD-IN TUBE ::

COMPLETE

Post Free 1 Ol6 British Isles

HENRY J. BREWSTER & CO.
v 11, Queen Victoria Street, - London, E.C.4

Splendid Value in
Second-hand Appliances

CRYSTALS |

GALENA, BORNITE.
ST, CRYSTAL
COPPER PYRITES. CUPS
CARBORUNDUM. Turned Yrass, Well
Per packet 6d. finished. With
ZINCITE. Milled Serew at side
TELLURIUM, to fix Crystal.

_ Per packet 1/-.

Kach 6d.

VALVES

A.E.G. A.E.G. and 8.H. Valves for SHE
Fil-current Radio Reception. Excellent make Fil.-current
2-3 volts. and ﬂxilish. EAxcepltiifox;ally C;good for 3-4 voits.
Rectifying and Amplifying. Can easily Plat 80.
LIS G be adapted to l:uld standard type of ate, 60f
older.
N
Y PRICE 10/6 EACH, <
and PARASITIC
ADAPTER as shown NOISES
RELIQBLE, PRICE 3/- EACH. LS

WE RECOMMEND YOU TO CGIVE THEM A TRIAI.

Every ereless and Electncal Part can be seen and mspected at our
well-equipped Showroom.
No Pressure to Buy. But an Opportunity to Parchase at most
Competitive Prices.

(Showrooms)
54, Grafton Street

é TOTTENHAM COURT ROAD
0% LONDON, W.1
TELEGRAMS :

TeLepaoNE: MUSEUM 241
GRAFECTRIC, EUSROAD, LONDON
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Using “Surplus”

W.D.

Apparatus

|—The Air-craft Pattern Spark Transmitter *

N ‘spite of the fact that it is over thrée
“years since the cessation of hostilities
there is.still" a considerable amount of ex-

g AP

The partlcular form of make-and-break
is shown in Fig. 2, € being the iron core
of the induction coil, 8 the armature blade,

cs the contact screw, and R
A the rubber shock absorbér.” Tt

\V will be seen, by referring- to the-

: sketch that the armature -does
not ubrate freely as in, .most

Fig. 2.—Make-ana-
break of Port-
ab'e Transmitter.-

AT

Government apparatus on’ the market, in-
cluding aircraft pattern. receivers and
transmitters, which have the advantage of
being particularly light and compact.

Various advertisers in “Aniateur Wire-
less” arc selling these sets at very reason-
able prices, and it is proposed to describe
some of the most useful from time to time.

In many cases some slight modification

only is necessary to adapt the instruments
for private use, while in others the low
pricc paid makes it ‘worth while securing
the set for the sake of the -component
parts, such as potentiometers, variable con-
densers, reactances, etc.
" This erticle deals with the “Sterling”
aircraft-pattern spark transmitter which
will prove a most efficient little instrument
for those possessing a transmitting licence
and who wish to communicate with another
station within a 30-mile radius.

The photograph Fig. 1 gives a good
ideca of the compact nature of the set. The
case contains a 3{-in. spark coil, fitted
with a high-efficiency make-and- breal\, a
spark-gap, condenser, direct-coupled in-
ductance, radiation meter and terminals.

The sparl\ «oil is designed for 6 volts
and takes anythmg from 2—35 amperes
according to the adjustment of the mal\e-
and- break

spark coils,” its play  being-
8
7 e
56 T
T - .
-
cB =l
Rt

HC Fig 3.—Circuit Diagram of Portable Transmitter,

limited by the distance between the rubber
washers R. One of- the greatest advan-
tages of this type of break is the fact that
it is possible to have only a very small

Other advantages are the very constant
vibration ®btained, which is unaffected by
any momentary variatign in the battery
voltage, and also the almost entire absence
of arcing at the contacts after the make-
and-break has been properly adjusted. If
the instrument is in fair condition it should
only be necessary to connect it up to a
6-volt accumulator, adjust the contacts
-stightly and obtain a fat spark .at the
spark-gap, This latter is adjustable "and
is fitted in a small compartment inside
the case, the adjustment of the gap bemg
observed through a small window.

The end of the case opens on hinges,
disclosing the make-and-break and the
spark-gap. When the case is closed the
joints are-sealed by means of rubber lin-
ings, which entirely deaden the sound of
the spark discharge and the make-and-
break. The hinged portion of the case,
which, by the way, is ebonite; carries two
terminals which are connected to the bat-
tery and sending key, the circuit being
completed by connecting a wire from the
other terminal on the battery or ‘accumu-

[ Aeria |

To ACCUMULATOR)

Fig. 1.—Photograph of Transmitter and Key.

space between the contact blade B and the
core C without the slightest chance of the
hlade sticking.

lator to the free terminal on the -zending
key. A refinement in the shape of a vari-
able resistance may be added if.desired
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to cut down the voltage-slightly. ' Some
coils work much better with the voltage
just under 63 a variable resistance is, very
useful in cases’ where maximum efficiency
is desired.

The connections are shown in Fig. 3,
and consist of the battery circuit, the
recondary circuit of the induction c01l and
the open and closed”oscillatory circuits, B
seing the 6-volt battery, K the transmitting
tey, P the primary winding of the induc-
don coil, and CB thé make-and-break.
The secondary circuit consists of the
secondary winding of -the induction coil s,

1e4

the spark-gap sC,
the helix ribbon H.

The closed oscillatory circuit is com-
prised of the coddenser C, the helix H, and
spark-gap S.G., and is capable of oscillat-
ing when a spark bridges the gap.

The open oscillatory circuit is simpiy
the helix H and the aerial and earth. The
aerial in the case of an “aeroplane would
be about 40 ft. long and trailing from the
under side of the fuselage, while the earth
i1s simply thé mass of metal comprising
the engine and metallic parts of the aero-
plane, and serves more or .less as a

the “condenser C, and’

AUGUST 12, -igh2

balancing capacity. The reader will prob-
ably wonder how it is that the helix,3s
common to both the open and the closed
oscillatory circuits and yet functions as.a
transformer for the high-frequency cur-
rents. An inductance of this pattern is
known as an auto-jigger. When a high-
frequency current is-oscillating in a por-
tion of its length a second oscillation “is
induced in the remainder of the coil, and
acts like a close-coupled oscillation trans-
former.

[lee conclusion of this article will be
given in next week’s issue.]

I Cesna e Sy e i
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Making and

ITH a coi! of known inductance, a
variable condenser, crystal and
‘phones, a useful wavemeter can be ngged
up. The circuit is as shown in Fig. I.

=

>~

Fig. 1:—Circuit.Diagram of Wavemeter,

First ' calculate from the formula:
1,885 /L x C
.inductance and C =
range your coil and con-
denser will give you. For example,.
condenser .coor to .ool, and ecoil, say,
2,000 mh. = 850 L C to 2,550 L C approx.
Next prepare a chart on squared. paper
(Fig. 2) as follows: Mark off the con-
denser degrees equidistant on the vertical

(L = capacity) the

wave-length

edge. Start at, say, goo metres and
square the units as follows: ¢?, 107, 11°,
122, etc.,, = 81, 100, 121, 124. 100 — 81
= 19; 121 — 100 = 21. There will be an

increase of two in every case after the
first number of squartes is found; the
others need not be worked out. Your
wave-length scale starts at goo metres,
therefore count 19 squares and mark
1,000 m. from this mark. If 19 squares is
too large and half is taken then the in-
crease will be halved.

When the scale is prepared start the
calibrating as follows: Set your receiver
to a known wave-length adjustment with-
in the scale or get a station on a known
wave that can be relied upon, say gF A
on calibration waves. Then listen in on
the wavemeter circuit, coupling it closely
at first to the C.W. receiver and vary the
condenser until a rustling noise is heard,
which will be very sharp tuning on the
shorter waves.. This point will be more,
quickly found if the aerial terminal of the
receiver is tapped with a moistened finger.

Calibrating a

Wavemeter

The clicks heard when a set is oscillating
will be heard in the wavemeter when it is
in tune and sufficiently coupled. The tun-
ing must be conipleted ivithout the finger
or capacity effect will give a false tune,
though the difference is usually small.

The wave-length is marked on the chart
at the .point corresponding with degrees
—wave-length. Two or more such points
are plotted and joined and produced, when
any wave-length between the limits can be
found. To use the wavemeter it is set to
the wave-length, and while listening in
its 'phones the receiver is tuned until the
hiss is heard; then transfer on to the re-
ceiver and listen for signals. Different
values of coils may be used-and scales
plotted.

If a cdlibrated condenser is available

| The Velocity of Light

BOTH the propagation of light and of
wireless waves are now generally
accepted as wave movements in the ether.
The rate of propagation of light waves
has been determined in several ways, one
of which is outlined below.

tecMa

IBG,OOOTOOO MiLES
Method of Determining the Velocity of Light.

The planet Jupiter, represented by J in
the diagram, has several satéllites or
moons which revolve round the planet in
a plane nearly coincident with that of the
planet’s orb round the sun. Consequently
one or other of these satellites frequently
passes into the shadow of the planet and
so becomes invisible to observers on the

———— St

the chart can be plotted without the aid of
the receiver. A buzzer can be used, when

»
=3

w0
3

Conpenser Dearees

|

|
[
& 19 squanes 21 Squanes ——

Wavt LENGTHS 1N METRES

Fig. 2.—Chart for Purpose of Calibration,

the crystal and 'phones will not be neces-
sary, but beware of harmonics. W. W.

earth. When the earth E and Jupiter J,
are on the same side of the sun the time
of disappearance of one of the moons into
the shadow of the planet is observed.
Suppose the time at which the phenomenon
should happen six months hence to be cal-
culated by. considering the period which
the satellite takes to revolve round the
planet, it is found that when the half-
year has elapsed the observed time of dis-
appearance and the calculated time do not,
agree. The eclipse occurs about 1,000
seconds late. This is because the earth’s
position relative to Jupiter has undergone:
a change. It has made half its complete,
orbit round the sun and is now at E', and,
the light message has to travel across the'
orbit before reaching us. The extra
journey takes 1,000 seconds. The distance
across the earth’s orbit is 186,000,000 miles,
and hence the velocity of light is 186,000
miles per second. R. C. B,
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AN UP.TO.DATE VALVE PANEL

An ‘Instrument Provided with Double-tuning Units for Long- and Shart-wave Reception

LR BE——

WHEN' using a piece of apparatus
to which one is unaccustomed ex-
ceptional resuits are not to be expected,
but sometimes the unexpected. happens,
as was the case in making a test of
the double-tuning unit shown in the
lower photograph on this page and sub-
mitted by the Economic Electric, Ltd.,
Fitzroy Square, W.C.1.  As. the time hap-
pened to be convenient it was. decided to
make an attempt to get the Dutch concert.
In order to see that everything was in
order a preliminary trial was made - for
the Goo-metre commercial wave, and with-
out any difficulty signals were obtained
from the South: of France. Fort Meng-
ham at Brest was as clear as though it
were in the imimediate vicinity.
Certain now that all was in order and
with the Dutch concert “due to begin,
every effort was concentrated on this. The
actual' commencerhent, was not obtained,
‘but_apparently about a third. of the way
through-it camesin. It was faint but dis:*
tinct, and considering that only one valve
was in operation, and this was the first
trial of the hpparagtls, the results were
rather exceptional. Later on the 3-valve
amplifier was brought into use, and the

with a’ change-over switch for long and
short waves. 'The right-hand switch on
the ‘panel is for the aerial tuning con-

L e~
centre of the panel and placed underneath

is an additional adjustable loading coil.
The valve used is of the usual R type.

Long- and Short-wave Receiver with Ampli{lying Unit.

denser. The left-hand switch is ‘for a
variable grid condenser, which gives very
fine selectivity. The left-hand coils are the

In both cases the photographs show the
apparatus connected up exactly as it was
when the tests were made.

4 "

The Receiver as a Single-valve Detector

concert was then heard with the ’phones
lying on the table. :
The receiver is of the double-unit type,

short-wave primary and- secondary of the,

loose-coupler, and the right-hand coils are;

for the long-wave loosé-coupler. _TIn. thg,
4

' What Set Shall |
| Buy?

A QUESTION frequently asked is,

“What is the best set for me in (name
of town) to receive good signals, music,
etc., and how much would it cost?” This
does not give nearly enough detail. When
a correspondent asks this question he
should aliso state :

i. Approximately how much he is pre-
pared to spend on the set, and whether he
wants oné or more pairs of telephones.

2. The maximum height and length of
aerial he can erect.

3. The distance from the nearest broad-

casting stations. = These stations will
shortly be in operation at London, Cardiff,
Plymouth,  Birmingham, Manchester,

"Edinburgh or Glasgow, and Aberdeen.

4. Details as to the location of his aerial
—that is, whether it is in a hollow or on
a hill, surrounded by trees or telephene
wires, etc. '

5. \Whether he can get accumulators
charged locally (for valve set): -,

Without information of this..kind it is.
impossible .to give a-satisfactory:Teply.
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THE CRYSTAL
& THE VALVE

THE action of the crystal briefly is
as follows: The currents induced in
the aerial by the osciliatory waves from
the transmitting station are of extremely
high frequency and alternating in char-
acter. They would, thercfore, produce no

Fig. 1.—Circuit Diagram
of Crystal Receiver.

g elp
T T

T B

PH

“_____‘—E

effcct in the telcphone  receivers; .the
diaphragms of which are only capable of
vibrating at a comparatively low fre-
quency. The purpose of the crystal is to
act'as a non-return valve ar rectifier, thus
transforming the high-frequency alternat-
ing current into a low-frequency unidirec-
tional one, capable of producing a sound
in telephones. Various crystal combina-
tions are used, including bornite-zincite,

galena-graphite, galena-copper, silicon-
platinum and carborundum-steel. - The
Jast mentioned was- at one time the

standard “stand-by ” on 2all ships, and
signals have been received remarkable
distances with a good crystal.

Crystal versus Valve

In many ways the crystal can still hold
its own against the valve_ receiver, at
least among amateurs, both on account of
reliability and the fact that no expensive
battery is required. The addition of a
small battery and potential in the crystal
circuit, however, will improve the work-
ing of practically any crystal, but at the
same time the expense is nil, on account
of the fact that a worn-out pocket lamp
battery is quite sufficient for the purpose.
Fig. 1 shows a typical crystal receiver
with the crystal battery and potentio-
meter in circuit, the aerial being directly
connected to the tuning inductance 1. The
other connections are clearly shown, 'vc
being the wvariable condenser, D the
detector, P the potentiometer, B the battery,
Bc the blocking condenser., PH the “tele-
phones, and E the earth.

It will be noticed that a movable slider
is connectedsto. the detector, by means of
which: the pogentinl may -pe, varied.

A testing buzzer should be used, and the
position of the slides on the potentiometer
adjusted until the strongest signals are
obtained.

Valves,on account of certain advantages,
are completely superseding crystals in all
commercial work. The principle of work-
ing: of the valve will be understdod by a
reference to Fig. 2, which shows a valve
connected up for demonstration purposes.
A filament F is heated from the current
derived from the filament battery FB,
while a second battery HTB is connected
between the filament F and the metal
sheath S (sometimes called the plate), this
second bhattery being. known as the high-
tenston battery.

As long as the filament is heated to in-
candescence so electrons will be given off,
and as these electrons are negative, they
will be attracted to the plate s by making
this positive. This is dene by connecting
the positive terminal of the high-tension
battery HTB to the plate s, and the nega-
tive terminal of the battery to the filament
F, as shown in Fig. 2.

Now._the space between the filament and
the plate may be regarded as an ordinary
conductor of electricity, for as long as the
filament is heated so will a current flow

from the high-tension battery, This cyr-
rent may be measured by placing an am-
meter in the circuit as shown by A.

Not only does the valve act as a con-
ductor of the current from the high-tension
battery, but it has the property of only
allowing the current to flow in one direc-

tion. ' ' Suitably: connected - up, it can
S
+ | nre
—/ . #
~ = Fig. 2. —Dia-
F — grammatic
— Explanation
. 1 = of the Work-
—5 ing of the
A Thermionic
Valve.
——_FNI >——]_
FB

therefore be used as a detector in the $ame
manner as an ordinary corystal, and, in
fact,” the original valve as invented by
Dr. Fleming was in use for many years
as a detector in various commercial
stations: A W. HULBERT.

—

’ A Slab-inductance Tuning Stand

THIS tuning stand was designed with
a view to a maximum of simplicity in
constructional details and a minimum of
cost. It would seem that both. were
attained since the cost was about eight-
pence and the time necessary for its mak-

Two. - Sectional
Views of
Slab- i nduc-
tance Stand,

taken that the holes indicated by the
arrows A are drilled with 14 in. clearance.
If this is not attcnded to the moving
clement will, of course, stick, and the
coil holders will not grip the cards upon
which the coils are mounted. With refer-

ing was about two hours. It is remark-
ably smooth in action, and the results
seem hardly consistent with its small size:

The whole stand, with the excepfion of
the ebonite. manipulating knob, was cut
from ‘a disc of e¢bonite 2 in. in diamcter
by %4 in. thick.. The drawings are prac-

. ticallv self-explanatory, hut care must be

/)

ence -to the coils, these may bhe mounted
on discs of card which have previously
been baked and immersed in melted
paraffin’ wax. The fixed holder may be
about % in. broad. All screws are 4§ in.
Whitworth brass.

The holes in the ebonite should be coun-
tersunk very slightly as shown. ~ N. B,
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ERY considerable interest has been

aroused in English wireless circles by
reports from America of the wonderful re-
stlts - obtained by the new Armstrong
‘circuit for valve reception.

Since 1915 Armstrong’s work- on ther-
mionic valves has placed him in the front
rank of wireless engineers, and there is,
no doubt, substantial foundation for the
claim that hid latest- contribution repre-
sents a tremendous step forward in the
development of wireless reception.

It must, of course,-be realised that the
discovery will be  fully protected by
Letters Patent, and that its gefieral use fs
prohibited by the penalties for infringe-
ment laid down by the law.

Thousand-fold Amplilication

From the information at. present to
hand it is claimed that, by utilising the
improved circuit arrangements, signal am-
plification has been ,obtained many thou-
sands_of times greater than can be ob-
tained by _the ordinary use.of back-feeding
or retro-active coupling.

In the usual type:of back-coupled valve
it is well known that regemerative am-
plification confinuously increases as the
coupling between the grid and plate cir-
-cuits is tightened until the critical point is
-Teached at which the valve commences to
“self-oscillate.” .- This is due to the fact that
4hre amplified energy flowing in the plate
gfrcuit: (under the stimulus . of the signal
_energy applied to the grid) is fed back to
the grid so as to * boost” the signal im-
pulse to a larger and larger degree as the
back-coupling is increased. When the
amount of energy- so “handed back ”’ .is
sufficient to compensate fully for the
energy losses -or ‘‘damping,”’
.point of self-oscillation is.reached.

‘Surging Currents

If the coupling is adjusted to this posi-
tion, the first impact of a signal on the
grid circuit suffices to set up a continuous
oscillating current in" th€ plate circuit,
\\hxch theore’tlcall\ will-continue for ever
at a cpnstant amphtude

-If, “however,  the back- couplmg is ini-
txally set at a closer” value than the
critical point, the result of” applying a
single impulse fo the grid circuit is to set
up a state of affairs in which the plate
-cireuit -will -progressively - feed more and
-more energy back ‘into ‘the grid circuit,
each, pulse of energy, so back-fed being re-
flected in an ‘increased plate current,
which .in turn gives 'a correspondingly
.bigger -kick to the grid, and so-on. The
_obvigus result is that very soon‘there.will
byild-yp a.tremendously large surging of

then the"
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The Armstrong Super-regenerative Circuit

First Detailed: Information of- an Epech:-making ‘Discovery

o~

current in the plate circuit which will per-
sist continuously and which theofetically
should increase in value to infinity.

In practice, however, the dimensions of
the wvalve' limit the amount of current
which -can pass through, and so the am-
plifying ratio js clogged or choked down
to the-maximum' value that the vilve can
pass.

Persistent Oscillation

When- the valve has been given this
degree of coupling, and before any im-
pulse has been applied to the' grid, the
whole system is in a state of extreme sensi-
tiveness, since the smallest impulse on

\%

termed, the ¢ negative reslstance”), or
(2) alternatively, by periodically varying
the damping (that is, the rate of dissipatior
of energy) of the circuit, or (3) by utilis-
ing both these methods simultaneously.
The .rate of this periodical variation of
either of the factors just mentioned may
be at a frequency either above or below
the frequency of audlBlhty, and various
means may be utilised for imposing it.
The advantage of the method lies in the
fact that, as previously stated, by" allowing
the process of amplification to progress for
a very, short intefval, and then. rapidly
cutting” it off, the valve is never allowed
to choke rtself up by starting to self-

arrival is sufficient to set the valve into

continuous or persistent oscillation.

The fundamental prineiple of the Arm-
strong arrangement lies in utilising the
valve at this- point of extreme sensitivity,
that is, at a point on its characteristic
curve where the amplification slope is at a
maximum, and in maintaining it there in
such a way as to prevent thé process of
actual self-oscillation from setting in,

whilst dt the sgme time fixing the whole

system into a stable condition so that it
can be maintained at all times just in that
state,

When this condition -has been-attained,
the valve is stated to be in-the super-
regenerative state, and is capable of pro-

ducing an ex.caordinary degree of am-

plification.

: Tbe Method

The_manner in which this condition of
affairs is secured in the- Armstrong circuit

.is (). bw periedically .altering either the
.amount of back-céupling :or- normal re-
‘generative action or, as it is sometimes

Tt HT. BATTERY

foae L-

i HT BATTERY

H—z Diagram’ Illustrating the Principle
of Super-regencration,

oscillaté each time a signal -impulse i:
applied, but is continuously working ai
the point of maximum amplification
throughout the whole duration of each
signal impulse. In this way each impulse
received on the grid is reflected by the
maximum possxble current surge ‘in the
plate which persists as long as the signal
lasts but no longer. In other words, the
valve is opelatmg at its Optlmum
efﬁcxency, and is passing a current only
limited' in value by the dimensions of the
valve. p

At the terinination ‘of each signal.im-
pulse, the plate current stops abruptly.
There is no persistent selfioscillation, it
will be rémembered. As soon as the nexi
signal reaches the grid, the maximuje
‘plate current is again instantaneously
built up. :

Details of Operation

The diagram shows a itypical circuit in
which the desired- effect’ is 'secured by
‘method (3) referved to- above;that-is, by -
periodically altering: both. the degree'of
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back-coupling dnd ‘the -degree of damping
;i the grid circuit.

The circuit illustrated is not the most
practlcal working circuit possible, but is
givenin order that’ the underlying prin-
‘ciples of super-régeneration .may be more
clearly seen.

The valve A is of the ordinary type
back- coupled at M, N the tuned grid circuit
being coupled to the aerial.

Two auxiliary valves marked B and C
are employed, both being energised from
an alternator G through couplmg coils PQ
as shown. The frequency of the genera-
tor G determines the rate at which
the coupling and damping factors are
periodically altered.

In the first place, the generator ‘G, being
‘coupled through Q te the grid circuit of
the valve ¢, large current variations of the
same frequ'exicy as the generator will be
created in the plate circuit of that valve.
These current variations are linked to the

plate circuit of the amplifying valve A’

1hrough the coupling R, and will therefore
give rlse to correspondmg voltage varia-
tions on the plate of A, alternately aug-
menting and diminishing the steady volt-
age from the high-tension battery. The
magnetic flux between the <dils M N is
‘affected accordingly, and the amount of
‘back-coupling” is " thereby varied from a
‘maximum to a'.minimum to give the de-
sired results.

In the second place the grid of the valve
C is also being simultaneously energised at
the same frequency from the generator G.
The plate of this valve is connected by a
tapping P to the grid circuit of the
amplifier-a.

When the grid of the valve B is given a
positive potential from the generator G,
the total resistance of the plate-filament
path of the valve B is much smatler than
when the grid of B is at a negative poten-
tial value. But the plate-filament path of
this valve is in parallel with the grid in-
ductance coil of the amplifier .

Accordingly the total re51stance or re-
actance of the grid ciréuit of the amphﬁer
A is dependent upon the fluctuating condi-
tion of the shunt path through the valve B.
In other words, the dampmg of the grid
circuit of the amplifier is being varied at
the same rate as the degree of back-
coupling is being varied across the coils
MN.

The amplified high-frequency .currents
are detected by any suitable circuit such
as D.

More Simple Arranzements

Whilst- the principles underlying the
new “method of super-regeneration are
most clearly to be seen from the somewhat
complex' arrangement shown in the dia-
gram, in actual practice a far more com-
pact form is employed in which a single
valve'is so connected to exterior circuits as
to perform simultaneously all the func-
tions of amplificatjon, periedical variation
of the damping and. back-coupling factors
»and detection: . Tock
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§ Another Freak Receiver
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-

THE materials required for this set are

of the simplest and merely comprise :
One-and =a half oz. of No. 26 d.c.c. wire,
One small'gaiena or other crystal.

Fig. 1.— Match-50x Receiver,

Oné¢ match-hox.
Several small
1{ in.).

Four large paper fasteners (about 14 in.).

A small strip of thin brass

The screw cap of a “Brasso™ tin.

The amount of wire, etc., depends on the
gize of the match-box used; the best is one
of the largest. Let us suppose that in this
case one gf the largest is being used A
each ¢nd of the hox make two holes about
1 in. apart, and through these holes put
the large fasteners. About a 3 in. from
the end on one side of the box put a small
fastener P (Fig. 1), with the head inwards
and through the cover. only. Take the
wire and wrap the _end round the fastener
P on the outside, leaving about 6 in, for
wiring. Then begin to wind the iire
round the box. Every five turns put in
another fastener, head inwards, bare the
wire a bit and wrap it round the fastener,
and- continue winding. When you have
got to within I in. of the end put in
another fastener, cut the wire, bare the
end and wrap it round the last fastener.

Through the inner box part put a
fastener S, as shown in Fig. 2, so that its
head will touch the head of the fastener
z when the hox is closed.

The detector is easﬂy ‘made with -the.
.piece of galena, the sirip of brass, and the
screw-cap. Take-the screw-cap and cut
four slits in the side to about half-way

fasteners (about

paper

=
Earta

AERIAL R

}ig¢ 2 - Diagram of Conncctions,

down as in Fig. 3. Bore a hole in the
bottom of the cap -and-fasten it ‘down to
the ‘inside part of the box.with a' small
fastener as B (Fig. 2). Then put the
ctystal in the cap and hend down the
edges,. thus holding the crystal firmly.
Take. the. strip. of brass and cut-it. irito the

poles X 2.

shape of Fig. 4, boring a hole-in the wide
end. Then hend it to the shape shown in
Fig. 5, and fasten it- with a fastener at
the proper distance from the cup.

Having completed the tuning coil and
the detector the next thing is the wiring.
Through the outer cover in the bottom
corner- bore a small hole T (Fig. 1), and
through it thread the wire from P. Run
wire along the inside of the outer cover co
that it comes out at W at the other end,
then join it to Q. Next attach a wire to
the cup B and connect it to R on the inside,
Then attach a wire to the strip A and con-
nect that wire to the fastener S; connect
the fastener S to the fastener-¥, and attach
a wire to Q on the inside and join it to E.

1 desired, a small knob can be glued on
to the box hetween E and F for the purpose
of tuning.

The head ’phones are attached to the
terminals R and Q, the aerial is attacheq

!

 From Pvo 4 |
W Staip
N e T

Fig. 3.—
Crystal
Cup.

‘to F and the earth to E.

Fig. 5.— Detector,
e

Fig. 4. — Detail of Detector.

In .use the.point-of- the strip A should
be moved about until signals are heard.
Tumng is then effected by -pulling the
inner part of the box out. F. D.

L e S| S
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Alternator

| Frequencies

==

OR readers who are interested in, or
have to deal with, alternating-current
generators such as are used for wireless

transmission the following simple formulae

will be of interest:

When the number of poles of any A.C.
generator is known, the required speed to
produce a desired frequency i1s found by

-the following formula:

2 X 6o X frequency

" .number of poles.
WWhen the number of poles and the revs.

pér minute aré known the resulting fre-

= revs. per minute,

‘quency will be determined by the formula :
srevs,

pel_mmnte X number . Qf poles
2 X" 60
frequency in cycles per secénd.
The number of cycles per revolution can
be - obtained by dividing the number of
H. A. W.

B
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ELECTRICAL BENCHWOR
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Brass Turning
without a Lathe

HE amateur whose tools are limited

.frequently. has to employ improvised
methods of accomplishing work. The
available brass rods for thé tuning coil
made recently were just too large in
diameter to be screwed @4 in. diameter
for the brass end nuts. However, I got
over the difficulty in a simple manner by

.

handle of the brace .while I turned down
the brass rod to the ¢orrect dimension with
a graver tool made from an old file. The
hole in -the supporting board was quite a
tight fit at the outset, but by the applica-
tion of a little grease soon worked quite
freely. ’ .

Success in the accomplishment of this

on the square rod, but it is conceivable
that they may not be. Such bushes are
only slices off thick’ commercial brass tube,
which is not very accurate in the matter
of bore. Where a bush does not fit the
rod reasonably well one may be soldercd
to the rod temporarily. Otherwise the
rod will work in the bush quite nicely.

/ﬂ"dy
'—’ e
. B,a::-n’gylde rea = ——Bush
Iritl. bree ‘ down ~ Hand. furrng B
‘ I Tool rest — |
£ fhuc/f i~ Square. L fupporr'
l d rod with: ﬁ’ P
Corners ’Dd
Frlea ofy 3 el of
[ g
Fis. ¢ Fresr
is.
Sguore rod Mk Blocx
n ehuek MWooden s/éady
Bush ~ ——— I
v S s !
plan { i
Woaderi s/eady ! = 2 Lha of Bench !
for ena of oo Chuck of S== *‘7"0‘0, Toor )
Oriit- brace fued ) e ee rest
i~ riee _ E— Bacw
Fi - Fis. 2—The Hand-turning Tool
ig. 3 qe 2 o !
i, : ; Work.berch and T-rest.
Fig:-1.—Using the Drill Brace to Reduce the Diameter of , |
- Ends of Brass Rods, : Fi s. 3 and 4.—Turning Dcwn
Square Rods.

ysing . the hand-drill brace in the vice.
This tool was one of the, }4-in. capacity
type such as have been put on the war-
sueplus- market.of late, and had-a two-jaw
c¢huck. The brace was held. in the bench
vice in a horizontal , direction "with the
¢huck jaws pointing to the right. A piece,
of 1-in. board was then notched, dxilled
with a hole to suit the rod at the correct
height above the bench level, and nailed
in position. To the right-hand face of.this
support a block was also mailed to- form
a rather primitive but quite useful T-rest
(see Figs. 1 and 2). - My boy turned the

ETERODYNE. — The blending . of
oscillations produced By the valve

of a receiving station with the incoming
oscillations produced in the acrial by a
transmitting station using continuous waves
to produce a frequency audible in the tele-
phonés. Frequencies producéd by valves
-ar€ of the order of millions per second, and
-as the-telephones and human ear will only
respond best to frequencies of the order
of say, 1,500, they could not normally
be detected. For example, if a receiving
valve be adjusted to a frequeney.of 1,000,000
and the incoming frequency is 1,001,000

JUTETR IR T
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work: led to the adoption® of a similar
method in the case_ of the square spindies
of the variable condenser. These rods
were shorter and had to be turned down at
each end to pass through the end bearing
plates of the condenser. For the first
reduction of the end, from I4 in. square to
5 in and 7% in. round, the chuck of the
drill-brace being of the two-jaw type, made
it quite easy to hold by the square end.
One of the bushes purchased for spacing
the condenser. plates was pressed into ser-
vice to form a bush in the wooden 'steady
(Fig. 3). - These happened to be a tight fit

the blending of the two will result in the
production of what is. called- a “ beat ”
frequency of ;1,000 which will be audible.
This is done by-means of varying the con-
denser (capacity), and coil (inductance),
of the circuit, or in other words ‘“ tuning.”
OTENTIAL.—The pressure or volt-
age of an electric current. It may

be simply explained thus. If two tanks
cre connected by a pipe, the one full and
_the other empty, a flow of water will be
maintained from the full tank to the empty
one because of the difference in the pres-
sure. Tliis flow will only continue whilst-
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Before the work of turning down is com-
menced corners of the end of the square
brass rod to he operated upon should be
filed off as shown in Fig. 4, so that a
rough octagonal section is obtained. This
will be found less troublesome to reduce to
the truly cylindrical shape required.

For the other I{-in. round stay rods for
the end plates of the condenser the
arrangement of steady shown in the first
sketch was all that was necessary; thesc
rods were shouldercd down at the ends to
% in. for the reception of No. 2 B.A.
nuts, HENRY GREENLY.

'-’__llllIII!IHIIHIIHIIIIIIIIIlllllllllIIIIIIlllIIIllIlHIIIIIIlIIIlIIllIIl!lIIIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIHIIIHIIIIHIIIIHIIIIIIIIIIIIIIIIIIIIiIHIIIIIlIIIIIIIIIIIIlII R T U H U RTINS

WHAT WIRELESS TERMS MEAN.—VI
Some Technical Words Explained as Correctly as Popular Language Allows

such difference of pressure exists. So too
with an electric currént.” So long as there
is anything in a circuit making use of the
current so long will the current flow because
of the difference of potential.
IRECT CURRENT.—That type of
current which is said to maintain a’
{low'in the same direction all the time, as
distinct from alternating current. - The
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