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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

this period 27,000 have been distributed
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(Amateur Wirtless

LTOD,

CONOMIG
S

[ Esiat )
WHOLESALERS, RETAILERS '\ -
and the PUBLIC, are requested s

ECTR

to TAKE NOTICE that this ad- u to the trade, and consequently we have "
vertisement is to introduce the not Béen able to offer them direct to the
- ? retail buyer. -
PRICE ‘.._. . ,' PRICE 1,000 pé@ek are now available, and we announce
"y -
15/_ {F! 4' 15/_ DELIVERY FROM STOCK
/ } oarents N - o [
PENDING i You _post your order, or call at our
THERM'ONIG TR'ODE premises and get them.at once. Think
I " what this means to you—you, perhaps, who ?
“r‘e ]%test };md belst ges&lopmfnt have been waiting and are stll waiting. g
BispHe Rbareelie aeti Sde yalie] Standard resistance 4,000 ohms, double headgear with
RECTIFIES, OSCILLATES, - double headstraps, comfortable, highly efficient, X

AMPLIFIES

Unique Construction and High
Amplification Characteristic.

Filament current 5 amps at
4 volts. Anode potential 50 volts.

and foolproof
. 25 I- per pair. "

Special Terms to Traders and deliveries

that will surprise you. .
Obtainable from the patentees, EcoNoamric ELECTRIO

Ltp., and all dealers in Wireless apparatus, . .
\thlemlete%;}ni]r;esssl&‘ould be %ené: té: the pat- " MITCHELLS Electrical & Wireless Ltd., -
entees or to Mr. H. 8. TyvLER, 23b, Balham Hill,
London, 8.W,11. ' Postal Address: McDermott Road, Peckham, S.E,15.
INFRIN R il :
Head Office:. 10, FITZROY pRA'TSE-ileO L] eteil Address: 188, Rye Lane, Peckham, S.E.15, -
SQUARE, LONDON, W.1. ]iustration Full Size 'Phones: New Cross 1540/184L

Branch Showrooms :
TWICKENHAM

Telephone :
MUSEUM 1055

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

GREAT BRITAIN'S GREATEST WIRELESS STORE

TWO EXHIBITION SUCCESSES!'!

ACTUAL MANUFACTURERS
ESTABLISHED 1903,

Mast & Aecrial
Construction
for Amateurs

BY
F.J. AINSLEY, A.M.L.C.E.

Crown 8vo. 88 Pages
70 Diagrams and Illustrations

PRICE 1,6 NETT

(Fostage 2d.)

This book is one which the |

amateur will read with gratitude
to the author who has rendered
a gre't service in removing the
difficulties of mast and aerial
construction. With the useof a
few ordinary tools and by following
the instructions given in the book
this will be found a simple matter.

Crystal Recetvers
for Broadcast
Reception

BY
PERCY W. HARRIS

Crown 8vo. 80 Pages
Over 70 Photographs & Diagrams

PRICE 1,6 NETT

(Postage 2d.)

An explanation in popular lan
of the principles upon which the
numerous Crystal Receiving Sets
now on the market are designed,
the reasons for the differences
between them, and how all of them
can be adjusted for the greatest
efficiency.

Full directions for building a
Simple Crystal Receiver for Wireless
Telephone Broadcasting are also

given.

All Real Amateurs Read

THE WIRELESS WORLD & RADIO REVIEW
Price Gd. Weehly

The Wireless

Press Ltd. (i¥%)

THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS

12-13, Henrietta Street, Strand, London, W.C.2

ge'

66 HALL’S 9 |

For the Cheapest and Best Obtainable
HIGHLY EFFICIENT “ BRUNET” HEADPHONES

Gnurn.nteed 4,000 ohms.

VERY L. HT 25/- RBReautifully Finished
VALUE ITH QUALITY
VARIABLE {ffs{omr | saseao ey |
CONDENSERS | 2, | 27| 22 | | ampiitving panels, s
Vanes guaranteed | 25 | 2 | 33 mﬁﬁﬁ‘:&" RV
thick 22 gauge. | 2 | 33 | 23 | |Ttevivetns

Crystal Bets 15/~ 80/, £3 0s.

|
single Valve Sets £ 10s. 0d, in |
Mahogany Case.

Alum, Vanes 22 gauge, 1d. each, fixed ‘I
!

Switch Arms
collar, nuts, e‘c

Valve Holders 5d. each
Crystal Cups, plain 1d., 8 screw 2d.

Terminals, all typea extruordlnuy
value, 2 & 4 Bs, 2d, e

Contact Studs | x § sd doa.
Insulators, 1d. reel, 3d. egg type.
Brass Nuts, 3 B4, 4 BA & 5 Ba, 4d. doz.
Ebonite Sheet, cut to any sise, 4/3Ib.
Fixed Condensers, any capacity, /-
Gridleak Gondensers, 3/6.
| Ebonite Slider Plunger, &d.
POSTAGE EXTRA. BALANCE REFUNDED IF EXCESS SENT,

SEND FOR 13 HALLIS 89 TRADE SUPPLIED
FREE CATALOGUE Dispatch by Return
Telephons : Regent 1282,

71, ‘BEAK ST., REGENT ST., LONDON, W.1.

Between Piccadilly Circus and Oxford Circus  Bies Nos, 8, 6,12, 18, B2, 51, 53,59, 88 pass Beak Si.

colnp)ete wlth knob,
. 18

and moving 9d. doz., 7/- gross.
Spacers 4jd per doz, 8/6 gross.
Spacers (small) 2jd. doz., 2/ gross.

Ebonite HKnobs for centre spindle,
4d. each.

Aerial Wire 100 ft. length 7/22 copper:
/8.

Yalve Legs 4 for 5d., 1/- doz. !
Engraved Ivorine Scales o.a18o, 6d,

Filament Reslstances, spiendid
valae, 8/-.
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NOISY AMPLIFIERS

An Article Describing a Simple Method of Improving the Note-magnifier

,THOSE readers who have acquired a
" b low-frequency amplifier having two or

more stages of amplification,
and are unable to get full
magnification and at the
same time freedom from
howling or self-oscillation,
will find in this article a
simple method of overcom-
ing their difficulties. Low-
frequency  amplifiers, or
note-magnifiers as they are
sometimes called, have an
unfortunate * habit of “setting
up a loud howl at the least
provocation, and usually the
only way to stop this howl is
to reduce the high tension
current and increase the fila-
ment current of the valves
until they glow too bril-
liantly for the peace of mind
of the - operator, who is
usually .cofrect mm assuming
that some new valves will be
his next expense. - He re-
duces his filament current a
little and immediately the
howl returns.

Fig. 1 1s a diagram of a
typical ‘three-valve: low-fre-

quency “amplifier having
separate’  high- and low-
tension ° batteries.  \Where
separate  low-tension  bat-

teries are used for receiver
and amplifier, the low-ten-
sion negative terminal of the
amplifier should be con-

nected to earth as shown. This connec-
tion should be omitted in cases where the

receiver and amplifier valves are supplied
from the same accumulator.

In Fig. 1,
Ti, Tz and T3 are iron-
cored transformers of the
step-up variety—that is, the
secondary has more turns
than the primary. A and B
are the input tcrminals for
connection to the telephone
terminals of the receiver.
The fixed condensers C1 and
C2 across the primaries of
the sccond and third trams-
formers should be about .oo2
microfarads, and C3z, which
shunts the telephones and
high-tension battery, should
be much larger; .or micro-
farads would be suitable.
This type of amplifier is
fairly well standard, and in
very many cases it will be
found impossible to" prevent
how!ing unless the valve
filaments are forced beyond
their normal brilliancy.

The amplifier can be made
to function correctly by
means of a slight modifica-
tion of the existing circuit,
which stops. any tendency to
howl, permits of putting a
lower voltage on the valve
filaments, and at the same
time increases magnification
to a surprising extent. The
secret is to keep the grids at
a steady negative poteatial.
Fig. 2 shows how this is done.

||
|

Fig. 1.—Ciicuit Diagram of Typical Three-valve Low-frequcnc'y Amb'liﬁe:r.

Fif. 2.—Diagram of Modified Circuit for Preventing Howling.



http://www.cvisiontech.com

Qmateur Wisless

Instead of connecting the secondary
windings of the transformers to the nega-
tive of the low-tension battery as before,
they are now taken to the negative end of
a battery of two small dry cells 6. The
positive end of this battery is connected to
the negative of the filament battery, and
it is as well to bring out the dry battery
connections to a pair of terminals on the
face of the panel in order that they may be
short-circuited if it is desired to test the
amplifier without the dry cells in circuit.

464

The writer uses two Leclanché cells, giv-
ing three volts in all, but tests should be
made using one, two and three cells in
order to discover what voltage is best
suited to the valves in use.

It may be thought that in Fig. 1 the
grids are already sufficiently negative,
being connected to the negative of the
filament battery. This is not so, for the
reason that the grid voltage is practically
nil, the grids being at earth potential.

P. T. B.
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A Transformer Suitable for
L ow-resistance Phones

C [ﬂl TEEEEEEEEEE

.m\"F]IWI']l-Hl-H-MHFI :

HE use of a telephone'transformer in
valve sets is¢ always to be recom-
mended, as not only does it protect the
delicate windings of head-sets and prevent
demagnetisation, but also it helps to cut
out many extraneous noises. It 1s not

AN

DU

WIRES WRAPPED WITH
BrownN PAPER

SoFT [RON WIRES .
Fig. 1.—Former with Coze.

generally known, however, that by using
a telephone transfmmer in a crystal cir-
cuit the ordinary commercial watch-case
telephones can be used with great success
and so render unnecessary the purchase of
expensive high-resistance telephones.

Materials
The materials required to make this in-
strument are :
120 yd. of No. 36 d.c.c. copper wire.
214 oz. of No. 44 s.s.c. copper wire,
A few fect of No. 22 soft iron wire cut
up into lengths of 474 in.
About four terminals.

Core

The core of the transformer should be
made first. This consists of a bundle of
short lengths of No. 22 gauge soft-iron
wire, each wire being 4% in. long, suf-
ficient lengths being used to make a
bundle about ¥4 in. in diameter. A strip
of strong brown paper about 1o in. long
and 41 in. wide should be tightly bound
round the wires, making them into a neat
round bundle, the end- of the paper being
securely fastened with = glue.  When
finished the whole should be dipped in hot
paraffin wax.

Two pieces of good dry wood (prefer-
ably mahogany) are mow required to fit
securely on each end of the core to¥orm a
bobbin. These should be about 2¥{ in.

oodonusingoononononanonionanslitdootsonoannasanoaoonaganns

square and Y in. thick with a hole bored
through the middle of each to allow them
to fit, one at each end of the core, the
arrangement being shown in Fig. 1

Primary Winding

The bobbin thus made has to be wound
with 234 oz. of No. 44 gauge s.c.c.
copper wire. This is a tedious job, but
must be done carefully as the efficiency
of the instrument will depend upon this
winding. Anyone with a little ingenuity
can soon put together a small winding
machine which will save much time and
trouble.

Before commencing the winding a small
hole should be bored with a needle
through each of the wooden blocks, in one
block as near to the core as possible, and
in the other about )4 in. up from the core.
The winding can now be commenced,
leaving about 6 in. at the beginning for
connections later. This should be
threaded through the small needle hole
nearest the core and tucked away some-
where outside for the time being.

The winding should commence at the

A
<—-‘CD
: TRANSFORMER
1 P E
T
8o
o =

Fig. 3.—Circuit Diagram showing Use of
- Transformer,

end of the bobbin where the spare 6 in.
was thrcaded through the hole, and should
be wound as evenly and closely as possible
to the other end of the core, and then
wound back again, continuing in this way
until the whole 274 oz. has been wound
on. Great care should be taken not to
break the wire, which is very thin, but

OCTOBER 28 1922

should a breakage occur the joining must
be neatly soldered and dipped in hot wax.
When the whole of the wire has been
wound, the last 6 in. should be carefully
threaded through the other needle hole
and carefully tucked away. The winding
should now be tested for breakages with
a battery and telephone. In this case a
battery and bulb would be of no use.

Secondary Winding

If the winding appears to be con-
tinuous it should be neatly covered with
two layers of waxed paper, and it is then
ready to receive the secondary windings.

This is a much simpler matter. About
120 yd. of No. 36 s.c.c. copper wire should
be wound on in exactly the same way as
the thin wire, a few inches being left at
the beginning and end of the wire for
taking to terminals later. This wire must
not be joined in any way to the thin wire.

Testing

When finished, another test should be
made to ensure that no break has oc-
curred, the test being made with a small
4-volt battery and bulb. In this case the
bulb should light. If no break has oc-
curred the wire should be covered with a
few layers of waxed paper and 1% whole
instrument fixed to a small mahogany

()

\

Fig. 2.—Completed Transformer.

baseboard.  Four terminals should be
fitted on the latter, preferably two at each
end, and the loose wires which were left
over at the beginning and ending of each
winding taken to them. It is very im-
portant that the terminadls should be care-
fully labelled, the two with the thin
(44 gauge) wires attached being marked
“P’ (primary) and the other two with
ae thicker \\1res marked “ S’ (second-
y)- :
he instrument is now complete and
ady for use and will be found to well
rgpay the time and trouble spent on it. It
may, if desired, be given a coat of shellac
varnish.

Connections

The sketch (Fig. 2) shows what the
completed instrument should look like,
and the diagram (Fig. 3) shows how the
transformer should be used with low-
resistance receivers.

In use, the two wires of the receiving
set which would normally have been con-
nected to the telephones should be con-
nected to the terminals marked p and the
telephones connected to the terminals s.
The two ear-pieces should be wired up in
series. W. D.

Ask * Amateur Wireless” to send you a
list of practical bcoks. ~ Sent gratis and post free.


http://www.cvisiontech.com

OCTOBER 28, 1922 465 Amateur Wirete:s
‘ g'

: {

How to Make a Test Buzzer 4
Constructive Details of a Simply-made Yet Highly-efficient Instrument s

1

Y o s Oyt 5 S TS ¥

THE buzzer here described will be
found to be very useful for testing the
sensitivity of crystal receiving sets. It
is simple in construction, and the high

1] FIG. ¢

‘ |

O.

i
) (0

e e maind e - L Y-

e ]

FIG. 2
Figs. 1 and 2—Elevation and Plan of Buzzer.

note is more pleasant to the ear than the
drone “of the oscillations given forth by
the mechanism of an electric bell.

Figs. 1 and 2
of the instrument. The contact-screw
standard (Fig. 3) is made from !-infh
sheet brass, and the magnet frame (Fig. 4)
is made of %-in. soft sheet iron. The
wing-nut (Fig. s) is of }g-in. sheet brass.
When cut to the shape and dimensions of
Fig. 5 bend up the wings as shown in
Fig. 5.

Thin clock-spring -is used for the arma-
ture (Fig. 6). The fixing-screw holes are
4 B.A. clearance, and should be drilled
to correspond with their associating holes
in the magnet frame. A small hole is
drilled at @, and a small piece of platinum
wire (slightly longer than the thickness
of the spring) is driven into it. The pro-
jecting portion of the wire is then ham-
mered to. the form of a small flat disc as
shown in Fig. 1

Ebonite 4 in. thick is preferable for
the coil-cheeks (Fig. 7), but hard wood
may be substituted if, when finished, the
checks are given a coat of shellac varnish.

are the elevation dnd plang,

Make the core of the coil (Fig. 8) of soft
iron. The lower end is drilled and tapped
B A. for the purpose of affixing the coil
to"thc magnet frame. Before being
assembled it should be well annealed in
order that any hardness caused by work-
ing the metal may be removed. This
having becn done, the cheeks are affixed
with shellac varnish (thick) so. that the
ends of the core project for a distance of
¢ in. That portion of the core between
the cheeks is covered with a layer of
waxed paper, and for extra insulation
may also he¢ given a coating of shellac
varnish. . When the varnish has set and
the checks are secure in their positions,
drill a small hole in the lower cheek
close to the core and another close to the
outer edge of the same cheek. The coil
is now ready for winding.

The wire used is No.
Obtain a long 2 B.A. screw and cut off
the head. Screw the shank into the hole
in the base of the core. By this mecans
the coil may be wound in the lathe or on
a wheel-brace held in a vice.
cnd of the wire through the inside hole
in the lower cheeck and wrap about 6 in.
of it round the winding spindle. Now
proceed to wind the coil in even layers
to within about % in. of the edge, taking
the finishing end through the other hole
in the check. Cover the winding with a
strip of oiled silk and put aside.

The contact screw is 4 B.A., and is
fitted at one end with a platinum contact
and at the other with a small knurled
ebonite knob.

Fasten the coil to the magnet frame
with a $6-in. 2 B.A. screw, and then screw
the armature spring into place with two
14-in. 4 R.A. screws. Fit the contact
screw and wing-nut to the standard and
then screw these portions of the instru-
ment on to the base in the positions
shown. The connections are shown in
Fig. 2. One end of the winding is taken
to A, the other end is meatly soldered on
to the base of the contact-screw standard,
the magnet frame is connected to B and

30 silk-covered.

Insert the.

D, and € is connected to the contact-screw
standard. Although the wiring 1s shown
on the upper surface of the base for clear-
ness, it is much necater to run the con-

NS 7oL
;, oy
I FIG. 3 v
b Be
L

.

[

K

FIG. é R
Figs. 3 to 8.—Details of Parts.

FIG. 8

necting wires along shallow grooves cut
into the bottom of the base.

A and B are connccted to a battery of
two dry cells with a tapping key in cir-
cuit with which to signal when testing.
C is connccted to an acrial rod. This is
only a piece of If-in. brass rod about
13 in. long, supported vertically on an
insulating base. D is connected to earth.

The buzzer is adjusted by loosening the
wing-nut and advancing or withdrawing
the contact screw until the best note is
obtained, and then clamping up. J.McG.

A Novel Means of Increasing Condenser Capacity

lT was the writer’'s misfortune onone occa-
sion to be held up for a large-capacity
variable condenser. The capacity of the
~variable condenser on hand had a maxi-
mum of .oor microfarads, and one of
.002 microfarads was required. The fol-
lowing method was used to produce the
desired capacity. A small glass jar or
container was obtained ‘of such a size as
to be -capable of holding: the vanes. This

was partly filled with insulating oil, so
that when the vanes of the condenser were
fitted into the container thcy were com-
pletely submerged in the oil, when the
desired capacity was obtained. The
reason, of course, is that as the specific in-
ductive capacity of air is denoted by 1,
and insulating oil has a specific inductive
capacity of 2.2, the capacity of an air
condenser in oil is almost doubled. L. (.
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All About the Valve—lll

The Third of a Series of Articles Explaining the Principles and Action of the Thermionic Valve

apnoaconnon
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N the first place, the “characteristic
curve” of a two-eclectrode valve is merely
a graphical method of illustrating the
effect upon the thermionic flow (or plate

Fxg 6.—Circuit Arrangement for Investigating
Effects of Plate Voliage. <

current) of a progressive variation in the
voltage applied to the plate, say from zero
to any given higher or lower value.

A circuit arrangement for investigating
this effect is shown in Fig. 6. The plate
of the valve is connected b) a sliding point
T to the rhcostat of a potentiometer giving
a range of, say, 30 volts. As it is not
neccessary to throw the plate negative,
relatively to the filament, the latter is
connceted to the negative end of the
potentiometer. A milliammeter A is in-
serted in series with the plate, and a volt-

meter V is in shunt between the plate and.

filament.

Starting with the tapping T at the lowest
end of the potentiometer, it is gradually
moved upwards, and rcadings are taken
of the current in milliamps shown in A for
‘every upward step of, say, 2 volts regis-
tered by v.

[
r]
01T \
\/ NORMAL PLATE
CURRENT
- 7L == %M’ ?
0
INCREASE Sine oF zer0
CURRENT
(75

NORMAL CURRENT
8, —Eff:ct of Incidence of Damped Train
of Waves on Plate Current:

Fis.

The resultant curve will be of the order
shown in Fig. 7.

From a survey of this curve 1t is clear
then that if we adjusted the tapping T
to, say, a point r corresponding to a
steady positive potential of 10 volts on the

plate, ‘there would flow through the plate
circuit a corresponding steady current
amounting ‘approximately to o.75 milli.-
amps.

Now consider the effect of applying a
signal impulse giving a variation .to the
steady potential of, say, 2 volts on each
stde of the normal. The negative. half-
wave of the signal will reduce the total
applied voltage to 8 volts and the point
z.will be reached, corresponding to a
normal plate current of 0.5 milliamps.

On the other hand, the ensuing positive
half-wave of the signal will raise the total
applied voltage to the point y (12 volts),
at which the corresponding plate current

has a value of 1.5 milliamps.
The resultant increase of current
(namely, 1.3 — o0.75 or o.75 milliamps)

is obviously greater than the resultant
decrease (namely, 0.75 — 0.5 or 0.23 milli-
amps) for cach high-frequency cycle: The
net result on the plate current of the inci-
dence of a damped train of waves is seen
in Fig. 8. Each positive half of the high-
frequency train. creates a comparatively

large “hump” or increase above the dotted
line representing the normal plate current,
whilst each negative half of the wave trai-

g
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3

~

:' S

s Y

t s

5 INCREASE IN
Slro Npatecurncar
3 TV NDECREASE v
| > | Unawcurrens
5 [ |~ %

6 2 4 6 8 w0 12
PLATE VOLTAGE

Fig, 7.—Curve showing Voltage and Current
Effects.

gives rise to a practically negligible fall
below the normal.

The successive pulses of non-directional
current are amalgamated into the elon-
gated- hump shown in the lowest part of
the figure in the manner previously ex-
plained, and each hump corresponds, as
before, to one click. D. ArLcask.
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Hints on Receiving Telephony
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lN view of the fact that a great many
people are taking up wireless with the
sole object of receiving speeches and music
from the broadcasting stations, and in
many cascs have announced their intention
of not even troubling to listen to com-
mercial messages in Morse, it is considered
that a few devices gathered in the course
of several years amateur wireless work
and that are not usually known to 1he

beginner may be of interest,

Beginners’ Apparatus

In the first place it is probably correct
to assume that most beginners will start
with a crystal sct, but I venture to suggest
that before long most, if not all, of them
will need something a little more sensitive
and will naturally turn to valves. Some
may perhaps be in the fortunate position
of being able to purchase expensive multi-
valve sets, but to the majority the question
of cost will be of considerable importance,
and it is for these individuals that the fol-
lowing remarks are primarily intended.

A great many experimenter_s are prone
to despise a single-valve set, and airily
give as their opinion that nothing under,
say, three valves is of any use, but a

single-valve set handled by an expert is
capable of yielding astounding results, and
will give all the amplification necessary
when one is prepared to wear head tele-
phones. The reasnn why many amateurs
fail to obtain good results from a single-
valve set is almost invariably due to in-
éfficient control over reaction. Added to
this a great many do not yet seem to have
realised that in order to receive telephony
properly the valve must not be allowed to
oscillate. The reaction coil should only
be used for increasing signal strength and
not for setting up a heterodyne, as when
receiving continuous wave signals. An
amateur who oscillates on telephony to all
intents and purposes converts his re-
ceiving set into a transmitter, and every
other amateur within a considerable radius
has his reception spoiled by the continuous
howl which results. 1While searching for
weak telephony it is necessary to oscillate,
but immediately the carrier wave is found
tune down to the “silent * point and then
slowly loosen the coupling of the reaction
coil until the sct stops oscillating, mean-
while keeping in the “silent * point by
means of the aerial tuning condenser. If

(Continued on page 169)
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For receiving vocal and instrumental
items you must have

MULLARD “ORA" VALVES

to get the best results.

Oscillates Rectifies Ampliﬁes

Specially recommended where good
amplification is required

The ** Ora” Valve requires about 3.8 vol's on the
filament and 30 volts or over between the anode and
filament for efficient results

= 15/- each

IMPORTANT NOTICE

The great demand for Mullard “ORA"’

Valves and other accessories has compelled us

to open much larger works. A greatly in-
creased output is now available.

The Mullard “R” Valve

is now reduced in price from 22/6 to 17/6

N Al Radis Valve ol

45, Nightingale Lane, Bafham, S.W.12.
AVHANNBIHEIT SRR T SRR aniitnLm

Contractors to HM.Admiralty,
Signal School, Portsmouth.

Wer Qfﬁcequa] AirForce & PostOffice.

Telephone: Codes: Telegrams :
Battersea ABC {5 Ed} ‘Radiovalve, Hammer’
1068 Bentley's London.

G, @‘ M”ﬁARU’\:;[ ung

-
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==A FREE GIFT FI]R EVERY AMATEUR==

In order to advertise our various lines of Wireless Accessories, we are offering, for a limited period only; %

A COMPLETE SET OF FOUR CONCERT WAVE-LENGTH

BURNDEPT COILS w2 |

FREE OF CHARGE

to every purchaser of Accessories to the value of £5 or over, providing the order is received not later than
November 4th, 1922, - Apart from obtaining this very acceptable glft every customer 1s assured of receiving the finest
: quality of accessory by purchasing {rom us. We stock
one quality only, viz., the best it is possible to obtain.
Inferior qualities lead only to disappeintment.

FULLER BLOCK TYPE ACCUMULATORS Carriag®

d.
4 volt 40 21p. l 12 6 l 3
6 volt 40 amp. an) b 2 89 1 6
4 volt 8o amp. 2 8 0 2 0
6 volt 8o amp. v 3 12 O 2 6

Prices of several other capacxtxes on.application.

FULLER STANDARD PLATE TYPE
ACCUMULATORS
4 volt 30 amp.
6 volt 30 amp.
4 volt 8o amp.

6 volt Saamp. .. .. 2 2 6 2 6
BROWN A" TYPE HEADPHONES U
!
ot by X 7 28 19 Brown*A”Type Headphones
SULLIVAN HEADPHONES 120 ohms .£2 2s. 6d.
8,000 ohms ... 1 16 6 10 8,000 ,, £2 9s. €d,
\ COIL HOLDER, as illustrated 1 5 © 10 Over (20,000 worth seld since July
Coil Holder 25/. BURNDEPT COILS, short 'ast,
A first class instrument, undoubtedly lN';‘lgiliftAoliéE 'I‘RANS- Bl "
the finest on the market. FORMERS . 1 5 0 10 The “Parli.
TELEPHONE TRANS- 9
FORMERS .. .. . 1 50 1 o Vhone” Loud
U “PARLIPHONE" LOUD Speaker
* SPEAKER 1 12 6 I 3 The only Loud
ORA VALVIES il 15 0 postfree Speaker on the
MARCONI “R" TYPE = . market that
' VARIABLE CONDENSERS 0w SO R
‘0005 mfds. ... J (T music and
(for panel mounting) co1mfds. ) Ul sl i specch.
dittoin Ebonitecase 0005 " 1. =0utg . 4,
‘oor mfds 1 66 . , Capt. Ian Fraser,
MULLARD CONDENSERS g
P President of
‘0002 and 0003 mids. g ZRRO e S-. Dunstan’s,
‘oo1 mfds. ... . Sizp{Uimadi ites : T hav
MULLARD GRID LEAKS ... 50 , . WIS SIE - SR
FILAMENT RESISTANCES 4 0 , . had sp'endid
TELEPHONE CORDS. best Te'ehﬂh;"vl with
 Block Accumulator quality ... 3 6 ., Wrglraisll,
BRI, EBONITE SHEE’I‘ cut to size phone.”
{ 4 volt 4o amp, £1 12s, €d. per 1b. AN
Case 7/6 extra. TERMINALS, 4 BA. per doz. RARope 0 7 Only 32/6 each.

WE SUPPLY THE TRADE- —INQUIRIES SOLICITED. ||

THE CITY ACCUMULATOR CO.
79, Mark Lane, London, E.C.3.

Please note our new Telephone No.— AVENUE 1316.

Anents: LOXDON: A, W. GAMAGE, Lip.. Holbom, EQ. SELFRIDGE & Co.. LTp., Oxford Street, W. RICHFORD & Co.. 153, Fleet St., E.C.4:
©— Yorpss: BARNSLEY BRITISH CO-OPERATIVE SOCIETY, Lip. Lansley.

Qros: BRISTOL WIRELESS Co., 62, Cotham Hill, Bristol

8. Wares: SOUTH WALES WIRELESS INSTALLATION Co., Lrp., 18. West Bute Street, Cardiff.
} N. WaLEs, LANcs, CaEs. & LOM. - THE * ALL-BRITISH * WIRELESS MANUFACTURES Co.. Lp., 70, Central Bldgs:, 41, N. John

Srpee taveriaol 3

ey " ———— -
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Hixts ox Recewving TELePuONY (coufinuel
from page 46€)
you are 1o doubt as to whether you are
still oscillating touch the aerial terminal
with the finger, and if you do a loud
click in the telephones will result.
‘Further loosening of the reaction coil is
then necessary until no click is heard on
the same test being applied. The next

RatLen
MECKtvE N

"¢ Portland™ Single-valve Receiver.

step is to bring the reaction coil or its
equivalent back again as closc as possible
1o the point where oscillation commences
without actually- oscillating. By the
equivalent of ths reaction coil is meant
ane or more of the devices given bclow,
while 2l achieve the same result but in a
much more delicate manner.

Modifications

Fig. 1 shows a standard single-valve
circuit which  gives good results, but I
would like te draw attention to one or two
possible modifications which are weld
worth trying, and which in some circum-
stances may materially improve matters.
In the diagram it will be ohserved that the
telephones_are between the H:T. battery

J4]

bF
LT

Fig. 1 —Standard Single-valve Circuit.

o

and the reaction coil instcad of being, as
usual, on the negative side of the latter,
this gencrally giving the better results.
Both methods should, however, be tried,
for many small factors come into play to
determine their relative efficiency on any
particular set. The operation is quite
simple—merely make the phones and
H.T. change places, keeping the positi’?@
of the. H.T. towards the reaction coil:

[}

469

The Grid Leak

The value of the grid leak (G.L.) is a
source of bother to many people, and
writers almost invariably give as the best
value 2 or 3 megohms. After consider-
able cxperiment the writer found that for
short waves the best value is about half a
megohm, provided the condenser across it
is quite small-—somewhere about .ocoz
mfd. Some valves will even give better
results when the grid leak is taken com-
pletely away.

One other change which should be tried
is to move the connection between the
earth and the filament battery from the
negative side (where it is in the diagram)
to the positive. This will have the effect
of putting a positivc potential on the grid
of the valve, and is usually regarded as a
cause of parasitic noises, but this is one
of the cases where theory does not always
agree with practice.

Overlap

Attention should then be concentrated on
the elimination of what is known as
*overlap,” the comparatively unknown
causec of many tronbles. To ascertain if

overlap " is present the following experi.

ment shouid be tried: Steadily increase '

the coupling of the reaction coil and note
the exact adjustment at which oscillation
commences.  Then, without
with any other part of the sety loosen the
coupling and note the adjustment at which
oscillation stops. 1f these two adjustments
do not evactly coincide. “overlap ” is
present. This is almost invariably caused
by incorrect values of H.T. and filament
brilliancy, and su‘table correction of these
will usually remedy the evil.

Probably the best method of control
is to have a variable condenser across the
telephones and H.T. in place of the fixed
one shown in the diagram-—usually known
as the “high-frequency by-pass con-
denser.” A variat.on of this condenser
will replace an alteration of the coupling
of the reaction coil, in such a manner that
a considerable movement of the condenser
is necessary to equal so slight a move-
ment of the reaction coil that the hand
could not make it, thus afferding a much
finer adjustment. The great objection to
this method is the cost, for this condenser
must of neccssity be large—quite .o01 mfd.
—and the cost of a variable condenser of
this size is considerable. Of course the
difticulty can be overcome to a certain
extent by having a much smaller variable
condenscr in pa-allel with the existing
fixed one, but this is not altogether satis-
factory.

Other Suggestions

Another method of attaining the, same
obje¢t—and - one much favoured by
amateurs on account of its comparative

cheapness—is to put a very small variable

condenser across the reaction coil. The
operatior of this condenser is thc same

ras before, the only tling to remember .

being that the condenser must be quite
‘small, certainly not mor&than .ocor mid.

interfering’

@moteur Wirdless
Somewhat the same result is obtained if
a variable condenser of about .0003 mfd. is
substituted for that in parallel with the
grid leak, usually known as the grid con-
denser; but this method is not always to
be recommended, since the grid leak needs
a certain value of condenser to function
properly, and an alteration of this value
will sometimes upset matters,

Rear View of Panel of * Portland” Receiver,

A method which usually’ gives excel-
ient results but somectimes entails addi-
tional complications is what is'known ‘as
potentiometer control of the grid. In
this, the connection shown in Fig. 1
between the earth and the filament is
removed from the negative of the L.T.
battery and joined to the slider or middle
terminal of the potentiometer of about
250 ohms resistance. The two ends of
the potentiometer coil are joined one (o
each side of the L.T., and the effect of
moving the slidez towards the negative
side is to increass reaction, while .a move-
ment towards the positive side has the
opposite effect. The irouble with -this

3

e

i“ig. 2. - Modified Single-valve Circuit.

method is that it frequently happens that
on certain wave-lengths hetter results are
obtained without a grid leak and con-
denser, while on others these units are
necessary, thus involving some form of
switch gear, which is to be deprecated. *©
Fig. 2 is a diagram similar to Fig. 1,
but with' all thesc devices incorporated.
It is, of course, understood that usually
only onc of these i1s necessary. A. E. G,
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ILLOUGHBY SMITH, a well-

known English telegraph engineer,
* requiring a very high resistance for testing
submarine cables at the shore ends, was
led; on account of its seeming suitability,
to employ a stick of selenium. The re-
sults, however, were most unsatisfactory,
the readings obtained varying in a most

Fig. 1.—Diagram of Simple Form of Selenium
Cell,

unaccountable manner, hardly two being
similar. Upon investigation, it was found
by Mr. May—Willoughby Smith’s assistant
—that the variation in resistance was
caused by the action of light upon the
selenium, the resistance being much less
when exposed to bright daylight than
when placed in the dark.

Selenium

This peculiar property of selenium has
been very thoroughly investigated by a
number of scientists, and the result of
their work has enabled many useful scien-
tific wonders to be performed. Among
the many purposes in which selenium
plays a leading part may be mentioned,
the automatic control of electric street
lamps; the optophone, an instrument for
cnabling the blind to read ordinary printed
matter ; photo-telegraphy, and television.

In its normal state selenium is prac-
tically a mon-conductor of electricity, but
when it has been prepared—that is, re-
duced to a crystalline condition by being
heated at a certain temperature for some
time and then slowly cooled—it will be
found _to have become a high-resistance
conductor, its resistance being 40 X 10°
(forty thousand million) times greater than
copper; as already stated, the resistance
of prepared selenium varies under the
action of light.

Selenium Cells

Tor convenicnce, selenium is made up
into what is known as-a “cell,” which
in its simplest form consists merely of
some prepared selenium sandwiched be-
tween two conductors. Cells of any re-
sistance can be made, it being possible to
obtain them with a resistance as low as
‘e40 ohms or as high as 1,000,000 ohms.
The resistance of a cell to a great extent
depends upon the distance apart of the
two conductors or, in other words, the
thickness of the selenium section between

them, so' that the closer together the two
conductors are the less is the resistance of
the cell, and zice versa. By connecting a
number of these simple elements in
parallel a large light-active surface of
the same resistance as one element can be
obtained.

A modern cell consists of a small square
or rectangular piece of porcelain upon
which a double coil of fine platinum wire
is wound. The prepared selenium is
placed in the spaces between the wires
and forms a high-resistance conductor be-
tween them. A diagram of a cell is given
in Fig. 1. The resistance of a cell is
reduced about onec-half when brought from
the dark and exposed to bright sunlight,
intermediate reductions being obtained by
exposing the cell to varying degrees of
light.

Early Television Apparatus

The arrangement and. action of the
earliest apparatus devised for television
was somewhat as follows : At the transmit-
ting end there was a screen which was
divided into a number of small square
compartments, each compartment contain-
ing a selenium cell. At the receiving
station there was a similarly divided
screen, each compartment in this case con-
taining a small electric globe. One ‘ire
from each cell was connected to a common
battery terminal, the other battery terminal
being connected to earth. At the receiver
one wire from each globe was also earthed.
The remaining terminals on each
selenium cell and globe were separately
connected by a wire in such a manner that
each cell at the transmitter was connected
to the globe that occupied a similar posi-
tion on the recciver.

Now imagine this selenium-cell mosaic
at the transmitter to be influenced by a
simple black-and-white image projected
upon it. Those cells which come under
the illuminated portion of the image will
have their resistance reduced sufficiently
to . allow current to flow through the
various line wires and light the lamps to
which they are connected at the receciver.
The cells, however, which remain unex-
posed do not permit of current passing to
the receiver globes.

In this manner a fairly good representa-
tion of a simple black-and-white image
can be obtained, but the limitations of the
method are obvious. Not only is it re-
stricted to working over extremely short
distances, but to transmit any complicated
subject with reasonable accuracy would
necessitate the use of a very large num-
ber of selenium cells and globes, with a
correspondingly large number of comnect-
ing wires.

Apparatus working on similar lines to

the above has actually been constructed
by Rhiimer, of Berlin, but owing .to its
elementary construction the apparatus only
lends itself to the reproduction of simple
patterns such as squares arranged in dif-
ferent combinations. The transmitter and
receiver in this case only contained twenty-
five elements, and they cost £250. - Later
it was proposed to build a complete
apparatus of 10,000 elements at a cost of
£230,000.
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g
A Glass-tube
Crystal Detector

PobouuueEonlnaReNEnoanDsNnN0E

THE advantages of the special detector
illustrated will be readily seen. Its
chief object is to prevent the tiresome and
constant adjustment of the ordinary ¢ cats
whisker » type in finding and maintaining
a sensitive spot in the crystal.

In the figure A is a rubber plug .through
which is driven a B.A. screw with a thin
brass washer at the bottom to which the
crystal is soldered. At the top is a nut
and washer for connccting the wire of the
circuit. B is a similar rubber plug into
which a number of gramophone needles
are driven. The need]es have a few turns
of thin wire soldered to them previous to
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f TO PHONES

NUT & WASHER

" BASCREW C.5 H?
..... le— RUBBER PLUG
[\~ BRASS WASHER
i - CRYSTAL

le- GLASS TUBE

GRAMO' NEEOLES

CONTACT
’ STuoS

Glass-tube Crystal Detector.

being driven in. Wires from the needles
are then taken to small contacts and
operated by a suitable switch.

Both plugs are pushed, cork fashion,

“into a glass tube making fairly firm con-

tact one with the othet.

The switch provides a ready and de-
finite means of finding a fresh sensitive
point, should the one being used suddenly
go ¢ dis.” W. A. D.
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MEETING of the British Broadcast-

ing Company was held on Octo-
ber 18th, when the policy and arrange-
ments of the company were, for the first
time, made public. A very comprehensive
report of the meeting was published in the
Times the following day, and this we print
below almost in its entirety. Our own
views upon the situation are given in
another column.

Sir William Noble, formerly Engineer-
in-Chief to the Post Office and now a
director of the General Electric Company,
presided over the meeting, which was
attended by over two hundred representa-
tives. Associated with him were repre-
sentatives of tie six companies who have
guaranteed the capital! of the new com-
pany (£100,000), and who will be imme-
diately responsible for £60,000. These
companies are the British Thomson-Hous-
ton Company, General Electric Company,
Marconi’s Wireless Telegraph Company,
Metropolitan-Vjckers Electrical Company,
Radio Communication Company, and the
Western Electric Company.

The Company

The chairman said a complete agree-
ment had been reached with the Post-
master-General. The British Broadcast-
ing Company would be a public utility
service for the broadcasting of news, in-
formation, concerts, lectures, educational
matters, speeches, weather reports, and
theatrical entertainments. The capital
.would be £100,000 in £1 shares, and any
bona-fide British manufacturer could join
the company by taking one or more shares.
The directorate would consist of eight
directors and a chairman. One director
would be appointed by each of the six
guarantor companies and two by the other
members of the company. The chairman
would be Lord Gainford, a former Post-
master-General.

Conditions

Each member was required to pay £so.
The money so received would not be used
by the company, but would be put to a
separate account and returned to the mem-
ber when he left the company. Every
member undertook that the apparatus he
sold, except batteries, accumulators, and
aerial equipment, was made in this
country. The apparatus he sold must be
engraved or otherwise marked so that its
origin was known. Members would pay
to the Broadcasting Company, to meet the
expenses of broadcasting, a royalty on
each apparatus as foliows

Royalties
Crystal set, 7s. 6d.; microphonic ampli-

fier, without using valves, 7s. 6d.; crystal
set and one valve, f1 7s. 6d.; crystal
set and two valves, £2 2s. 6d.; one-valve
set, £1; two-valve set, £1 1§s.; three-valve
set, £2 ss.; four-valve set, £2 15s.; on
each other set a royalty pro rate to the
above; each telephone ear-piece, 3d.; each
loud-speaker with or without trumpets,
3s.; each 'valve, 2d.

Members also undertook not to make
broadcast apparatus for any person who
was not a member of the company. Only
members of the company could have sets
approved by the Postmaster-General, and
each set would have to be stamped with
the approval mark, “Type approved by
P.M.G. B.B.C.” For transmission pur-
poses every member who had inventions
must give the use of them to the company,
that was to say, all patents would be
pooled, so that the Broadcasting Company
would be free of all royalties. By the
licence which the Postmaster-General
would grant to the Broadcasting Company
the Postmaster-General guaranteed that no
foreign-made sets wouald be allowed to be
sold for broadcasting purposes.

Protection

The Postmaster-General could not see
his way to protect the company against
foreign importations for a long® period
than two years, and therefore the com-
mittee had decided that they could not
guarantee a broadcasting service for longer
than two years, because at the end of two
years they did not know swhat would
happen. It had been agreed, however,
that before the two years expired the posi-
tion would be reviewed by the Postmaster-
General and the company. The licence
to be issued by the Postmaster-General to
the public would cost 10s., half of which
would go to the Post Office and half to the
British Broadcasting Company. The
broadcasting licence had printed on it a
note to the cffect that the licence applied
only to apparatus with the approved mark
of the Postmaster-General.

Wave-lengths

Since the negotiations began an im-
portant concession had been obtained as
regards wave-length. It was first decided
to limit the wave-length for broadcasting
sets to 550 metres, but this was later raised
to 700 metres, and now there was no limit.
This meant that anvone with a broadcast-
ing set would not only be able to receive
the broadcasting programmes efficiently,
but would be able to “tune-in * for any
outside station. It was confidently hoped
that this would mean a considerable addi-
tion to the numbers applying for broad-

casting licences, so.that the “income of the
company would enable it to provide really
high-grade programmes. The committee
were fully alive to the necessity of having
good programmes, and recognised 'that it
was only by doing so that the success of
the scheme would be assured. At the pre-
sent time they were negotiating with the °
Postmaster-General to get'~authority to
raise the power of the broadcasting stations
from one and a half kilowatts to three
kilowatts. In conclusion, the chairman
said that, as soon as the company was
registered and the directors zppointed,
consideration would be given to the ques-
tion of commencing broadcasting. It was
provided that the Broadcasting Company
could not declare a dividend of more than
7% per cent.

Foreign-made Sets

A general discussion followed, and there
seemed to be considerable misapprehen-
sion a$ to the position of foreign-made sets
and sets which might be manufactured in
this country, but by others than members
of the company. Sir William Noble
stated that the Postmaster-General had
undertaken on behalf of the Government
that foreign apparatus would not be im-
ported for the purpose of broadcasting,
and it was for the Postmaster-General and
Parliament to decide what steps should be
taken to give effect to that pledge. Mr.
Kellaway had undertaken that no ,sets
which .arrived in this country subsequent
to July 18th would he allowed to be sold
for broadcasting purposes. With regard
to those imported prior to that date, evi-
dence had to be given that they were pur-
chased before July 18th, that their number
was reasonable, that they satisfied the con-
ditions laid down by the Post Office, and
that, if approved, the seller would have
to pay upon them -to the Broadcasting
Company the same royalty as was paid on
other sets.

The Amateur

The position of amateur experimentalists
was also raised, and it was stated by a re-
presentative of the Post Office that it had
not been allered.

It was unanimously agreed to proceed
with the registration of the company.

An Editorial Comment
The Amateur’s Point of View
W E may attempt to explain one or two
points in the agreement, the meaning
of which may not be apparent to every
reader. The greater part of Sir William
Noble's statement is perfectly understand-
(Continued on page 475)
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IN the first place, it is dssumed that a
rough idea has been formed of the
supply on which the rheostat is to be used.
The first point on which to decide definitely
is the maximum voltage drop which the
rheostat is required to give. The next
factor to settle is the mimimum current
which will be required. This may have to
be modified afterwards, as a very small
minimum current compared with the volt-
age is apt to give rise to absurdly large

dimensions. The total resistance of the
rheostat winding is given by Ohm’s Law :
E
Bhinic

when “C is the minimum current in
amperes, E is the maximum voltage drop,
and R the total resistance in ohms.

Considerations of Design

The next, and most important, point to
decide is the maximum current which will
be allowed to pass through the instrument,
for this governs the question of wire used
(as these Temarks apply to wire rheostats
only) and also the insulating material to
be used. This maximum current should
always be plainly marked on the finished
instrument, thus lessening the danger of
someone ‘“burning it out.”

Up to this point rule-of-thumb working
is all that is required, but from now on-
wards there is more demand for common
sense, as the actual numerical data in
hand are not sufficient to determine all
that is required, thus necessitating several
assumptions. In order to limit the num-
ber of possible solutions, and to simplify
the working as far as pessible, the writer
has divided wire rheostats into three broad

An exanmple of a high-class resislance
unit. The wire'is closély wound -uron
a tube ¢f vitrified enamelware, a thin
coat: of superficial ‘oxide upon the ivire
teing sufficient to insulate successive
turns.  The makers are Jsenthal &

Co., Ltd., London, N.W.

classes, with reference to the insulating
material used, as follows:

Types

(1) Types wound on formers of wood,
ebonite, moulded composition, fibre, ivory,
and all combustible substances. Also all
rheostats whose windings are totally en-
®osed, allowing for no ventilation.

(2) Types wound on formers of slate,
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enamelled iron, porcelain, as-
bestos, tile, stone, etc., open to
air.

(3) Types with open coils
having no formers, freely ven-
tilated, with not more than two rows of
coils.

Each of these types, from consideration
of tempcrature rise, has its particular
equation for finding the area of total coil

% IR
surface. For class 1: A = ——, for
IR I12R
classz:A = ,andforclass3: A=——
o i5

when I is the maximum current in
amperes, R the total resistance, and A the
total area of coil surface in square inches.
This value of the area, however, assumes
that the wire is close-wound, and for
rheostats which are wound with bare wire
on formers a space equal to about half the
diameter of the wire is left between the
turns, thus making the total coil-area 1.5
A. If the rheostat is of the open-wound
type, with no formers, a space equal to
about one and a half times the diameter
of the wire is left between the turns,
giving the total area of coil surface to be
2.5 Ay

The procedure is as follows: Try the
formula for class 1 and find the area.
Correct this area for spacing, if necessary,
and judge whether or not it will be con-
venient to make an instrument of this
area. If not, try class 2, and so on. This
is the point at which to decide upon the
arrangement of coils to be adopted, as de-
scribed later in the notes on construction.
If a single coil is to be used a rcason-
able length is assumed, and this is divided
into the area (that is, A, 1.5 A or 2.5 A,
as the case may be); the result is the girth
or perimeter of the coil. Various lengths
are tried until the one which gives the
most reasonable proportions is found.

The same method is applied to rheostats
with more than one coil, the length in this
casc being the total length to which the
coils would stretch if they were placed
end to end. Dividing this length into the
surface area (either A, 1.5 A or 2.5 A,
according to the design) gives the peri-
meter of one coil.

Wire
The next step is to decide what kind
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RHEOSTATS

®

X

The Principles Involved — Types—
_Resistance Elements—Construction

of wire is to be used. Tor rheostats it .is
4 not usually necessary to have wire which
I specially alloyed to give constant re-
sistance at all temperatures (or hasg a very
low temperature cocfficient). The price of
the wire obtained from a current cata-
—dogue will be the best guide. A list of
the more important materials, with their
values of p (specific resistance) is given
«<below :

Substance | p Substance p
‘Advance 19.2 X 107 ¢{iKrupp Metal [33.4 X 10°°
Argentan 1.2 ,, ,, [[Lead 78 5
Calido 39.3 ,, . |Manganin 18.5,, .
Climax 34.7 » .. | Monel Metal [16.1 ,, "
Constantan  [19.3 ,, ,, [[Nichromel |38.8 ,, [
Copper 063, ,, |Nichrome Il |42.6 ,, ,,
Eureka 8.5 ,, ,, |\Nickel UG os
Excello 36.0 ,, ., [Platino’'d 1824 35" W
Ferro-Nickel \ir.1,, ., [Resista 29:9/.,4 I
German Silver13.0 ,, ,, [|[Rheostan 17.5 v: 5y
ldeal 19.3 ,, ,, [[Rheostine 29'G Ty .

wia Ia |l8.9 s s ||ROse’s Metal {254 ,, ,,
“Pure Iron 3 48,, ., l|Superior RN

103oft Steel 46, i Therlo 8.4 . .,
.1 Hard Steel 17.9 ,, . [Wood's Metaljz2.2 ,, ,,
Boft Cast ironi29.3 ,, ,, (IZinc Z 5 Jm Al o
‘Hard ,, ., 1389., ..

The diameter of the wire in inches 1is

B A
iven by d = \/_E_'
given by 85

specific resistance in ohms per inch-cubed
(from table). A is the area obtained from
the formula (not corrected for spacing)
and R is the total resistance, as before.
The diameter of the wire having thus been
calculated, the ncarest S.W.G. size is found
from a table, and the length to be obtained

when p is the

*u given by L. = % (this is independent of

the spacing).

‘4 This completes the design from the clec-
*thcal standpoint, everything required now
being known. There are many other lines
of attack possible, but the above method
is perhaps the easiest to follow. It may
scem a long process, but need not cause
discouragement, as in reality it is quite
straightforward, all that is required being
the application of a few formule.

Self-induction

It may have been noticed that the above
working assumes that continuous current
is being dealt with. As a matter of fact,

these kinds of rheostats (except the mulii-
coiled ‘open - type) are not very suitable

for -alternating current unless non-induc-
tively wound (zigzag and not spiral),
although they are often used for induction
motors.  If, however, they are intended
for alternating current, they will be quite
safe from the power point of view, as the
maximum power which an alternating
current can possess is equal to that of a
continuous current with the same voltage
and amperage.

Well-known Patterns

The design of the rheostat having thus
been dealt with, some general types of
well-known patterns will be described.
The sliding type is shown in Figs. 1, 2 and
3. There are modifications of this type,
as, for example, those with two cylindrical
coils and those with onc rectangular coil.
This particular type has one cylindrical
coil and is well suited to amateur con-
struction, having no cast parts. The
former (A) in this type is usually either
solid slate, hollow porcelain, or enamelled
irén tube, but any material with sufficient

mechanical strength can be used, this
having been determined in the design.
The only material which has sertous
mechanical objections is_ wood, as it
shrinks when the wire gets warm and the
latter then comes loose.

When bare wire, or in fact any wire
larger than about No. 20 $.W.G., is used,
as mentioned before, a space must be left
of about half its diameter, and in this casc
the former must be threaded. This, in the
case of a round former, is done in a screw-
cutting lathe, or, failing this, with the
special tool shown in Fig. j, which can
easily be made. Two wooden uprights,
one fixed and one made to slide up and
down, are fitted to the hase; these up-
rights have circular holes cut in them to
take, in onec case, the former (a stiff work-
ing fit) and in the other case ‘a-holt, the
thread of which is forced in the hole and
screwed into the former. As close to the
fixed upright as possible a small wooden
block is fixed, against which the tool,
which is ground as for screw-cutting, is
clamped. The pitch of the thread is
chosen as nearly as possible the same as
that desired for the former. The end of
the bolt is screwed into the former, so
that when the head is turned the tool cuts
a thread on it. Quite a shallow cut is all
that i$ required to keep the wire in posi-
tion, the depth being best obtained by trial.
The former should be rubbed with soap
as it passes through the hole.

Winding the Wire

When the former is made the wire is
wound on and fixed at each end by being
passed through a hole and soldered. A
sufficient length is left blank at each e¢nd

’ A

, |
O

Fiz. 4.—Simple Device for Threading Former,

‘SOME DETAILS OF.THE
RHEOSTAT

-
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Fig. 5. — Diagrams of Con-
nections for Sliding-type
Resistance.

i Fic. 6

AR - 07

Fig. 7
Figs. 6 and 7.—Underneath Plan and
Pa:t Section of Rotary R:s’stance.
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to accommodate the standards B, the for-
mer projecting slightly at each end. The
standards are made in two halves, bent
to shape from steel strips of a sufficient
thickness to give the legs the mnecessary
rigidity. The halves are clamped together
round the former with bolts and nuts as
shown. The guide C is clamped in the
top, a spacing block D in the bottom.
If the former is fragile, such as a porce-
lain tube, a strip of leather or fibre D
must be placed under- the clamping ring.

The guide C is of square brass rod, -

and carries the slider, which is sur-

mounted by an insulating disc and a knob.
The bridge, or saddle, F fits on the guide,
and has five or six layers of thin phosphor-
bronze or hard brass strip G screwed to
it. These form the contacts, and are bent

° -
Fi¢s. 8,9 and 10.—Side and End Eleva-
tiozs and Plan of Open-coil Rheostat,

round in the manner shown, so as to
spring stiffly on to the surface of the coil.
The top strip is bent up slightly in the
centre, so as to act as a spring, bearing
against the under side of the guide as
shown in the section.
Fine Adjustment

As the instrument is shown, it has an
improvement in the form of a slide wire
H for fine adjustment. This is unusual
in this type of instrument, but is a great
asset. As is shown in the figure, it is
fixed at each end to the brass pillars J
which are fixed to the base by nuts from

underneath, and which also carry the
guide K. The wire is insulated “from
the pillars by small fibre bands, as

shown. The slider in this case carries
a clip L of brass or phosphor-bronze,
which makes firm contact with the wire,
the length of which should be at least a
turn and a quarter of the coil. The con-
nections of the instrument are as follows:
The current enters at the terminal M,
goes to the coil via the thick copper wire
N, up through the slider to the guide C,
back to the standard B, down a thick cop-
per wire to the slide wire, up the slider
to the guide, and to the other terminal
via the pillar . The connections (shown
in diagram form in Fig. 5) are so
arranged that to increase the resistance

R
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both the coarse and fine adjustment sliders
are moved in the same direction to avoid
confusion in use.

A third terminal U is provided, which
is connected to the other end of the main
coil so that the instrument may be used
as a potentiometer. In this case the sup-
ply is connected across the main coil and
a tapping of any desired fraction of the
supply E.M.F. taken from one end of the
coil _and the slider. =~ If it is desired to
dispense with the fine-adjustment wire no
wooden base is needed, two of the ter-
minals in this case being fixed to brass
bands clamped round the former at each
end, and the third to any part of either
standard, or one end of the guide. This
is the more usual arrangement. The brass
parts should be lacquered.

=
1 t_
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One more type of wire rheostat is to
be dealt with, namely, the old-fashioned
open-coil type shown in Figs. 8 to 10. This
is suitable for heavier loads than the pre-
ceding types owing to the fact that its
wires can be raised to a higher tempera-
ture and can dissipate heat more quickly.
In practice it is invariably made from iron
castings, but it is thought that a design
carried out in wood would be more accept-
able.

In this case the great point to be
observed is that all the coils must be kept
at least 14 in. from any wood part. Beech
is the best wood to use, but any fairly
hard wood will do. The frame M is
dovetailed and pinned together as shown.
Two rows of coils are sprung between the
screw-eyes N, which are fastened into the
back bar of the frame, and the slate panel
0, which is pierced with holes correspond-
ing to the screw-eyes. Two coils are made
together, with a straight piece P berween
them, which is passed through two
adjacent screw-eyes. The two other ends
are fastened, each with

its neighbour from the
next coil, through the
holes in the slate, to
the two Dbrass studs
corresponding to the

eyes. Thus there is one
stud for every two
coils. It is as well to

line the under side of
_ the stud panel W with
asbestos sheeting. The
arm Q is pivoted to the

Photograph of Wheei-type Rheostat,

Rotary Rheostats

The small rotary type of rheostat (Figs.
6 and 7) is of interest as being that most
usually employed for the valve-filament
current regulator in wireless Teceiving
sets. ~ The construction is fairly well ex-
plained by the figure. The only “point
which might not be quite lucid is the coil.
The former is made from a circular sec-
tion or ebonite or erinoid rod, which is
screw-cut. The coil is first wound in the
lathe on a mandrel slightly smaller than
the former, and is then screwed on to the
former, which has afterwards to be bent
round into a circle by the application of
boiling water. The coil, when made, is
pressed into a groove turned or cut in the
face of the ebonite panel, the ends .being
secured with small brass straps as shown.
The latter is bushed with brass to take
the spindle, which carries a brass or
phosphor-bronze contact arm, springing
stifly on to the coil. The part which
makes contact is bent up at each side so
as to move smoothly over the turns of
wire.

Nowadays, especially in the cheaper
patterns, it is often the practice to omit
the bent former altogether, using instead
a disc with a groove round the edge into
which the coil is sprung. This type is
simpler, but the coil is liable to get pulled
out, causing endless annoyance.

centre of the back bar,
and is kept down to its
work by the bridge R. A piece of thick
copper wire conveys the current from the
brass spring contact S, which bears on
to the studs, through the arm to the spring
contact Vv, which in its turn bears up
against copper strip fitted along the bridge
R.

The terminals T are screwed into the
frame as shown, one being connected by
thick copper wire to the end stud on the
left-hand side and the other to the copper
strip under the bridge Rr.

The best method of winding the coils is
to mount a mandrel of the right size in a
lathe, first close-wind the coils and then
pull them out to the required pitch after-
wards.” They should be stretched fairly
tightly when mounted in the frame.

This pattern of rheostat is intended
for use in a vertical position, as when
screwed to a wall, for this gives freer
circulation of air. The same applies to
the sliding type, but both may be used
quite satisfactorily in a horizontal position.
M. SAXON SNELL.

®© @

A Novel Crystal Cup

THE centre terminal piece fixed to the
top of the carbon rod of a dry cell, if
broken off and the carbon cleaned  out
makes an excellent crystal cup, and has
the merit of costing nothing. R. B.
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Broapcasting—THE SITUATION (continued from
page 471) ‘

able, and readers will have a keen interest

in finding out what is their position under

the new arrangements. ’
Licences
Anybody can have a  broadcast

“ listener’s-in ” licence by paying 10s. at
the post office for it. \What does this
licence entitle him to? It gives him the
right to use a recciver of a type approved
by the P.M.G. and bearing the official
mark of approval.

How can that mark of approval be
obtained? By a member of the British
Broadcasting Company only, and by that
member submitting a type to the
P.M.G. Apparatus made by a firm out-
stde the British Broadcasting Company
will not get the ma.k of approval, and
therefore the amateur will not be entitled,
by the terms of his licence, to use it. That
seems to be perfectly clear.

Bricfly put, the broadcast licensce can,

use only a wireless set bought complete
from the trade, ana it is up to him to see
that it bears the mark of the P.M.G.’s
approval.

The Amateur Experimenter

What is the position of the true amateur
-—the experimenter? Note, towards the
end of the report, the sentence which we
have put in italics. Surely the statement
was made by the representative. of the
Post Office with his tongue in his cheek?
So the position of the amateur experi-
mentalist has not been altered! How
very interesting! DBut what is the posi-
tion? Does it.not come to this: that the
only person who can obtain an experi-
menter’s licence is'the one with sufficient
knowledge of the subject to, satisfy the
rather exacting demands formulated by the
questions on the application form? We
want to know what is going to happen to
the thousands and thousands of people
who, in possession of only elementary
knowledge, have been able to make highly
successful receivers. Have these experi-
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menters to-.drop their home-made gear into
the <dustbin, or use it secretly and in fear
of a vagu® law? We should like to have
scen a statement that the P.M.G. will deal
generously—really ‘generously—with every-
body possessing the necessary patience,
skill and enthusiasm to make his own set.
For the good of the country, people who
make their own sets should be encouraged.
The more of them the better. Our fear is,
though, that a very great mumber of these
people will find it very difficult indeed to
satisfy the Post Officc officials as to their
knowledge of the science and technique of
wireless, and consequently there is every
risk of a grave injustice being done.

Some Advice

Our advice to all readers who have made,
.or arc making, their own sets is to apply
for an cxp@rimentcr's licence and not
for the “listencr’s-in ” licence. We feel
certain that, sooner or later, the P.M.G.
will agree that the man who has taken the
trouble to ground himself in the subject
sufficiently to allow of his making a set
has a right to be called an experimenter.

As we have said repcatedly, we quite
aprce that no “listener-in ¥ or ecxperi-
menter, unless specially licensed, should
be allowed to use any apparatus, whether
bought or home-made, which Tre-radiates
signals into the ether. It should be an
offence to have in one’s possession, without
special permission, apparatus which, used
carelessly or ignorantly,, can cause
considerable inconvenience to  other
“listeners-in.” We quite agree that any-
body seeking a licence to transmit should
have special qualifications. But beyond
that we do not wish to go. By all mecans
let the mere “listener-in ” who wants the
music and the fun of broadcasting buy his
set and help to pay, in that way, his share
of the broadcasting expense. But let”the
other man—the enthusiast, the electrical
experimenter, however humble his attain-
ments may be—let"him be free to use any
set he likes as long as that set cannot cause
interference.

ooooaooguoonibopoooanooonsooooononaoooiaonholoanoonnono

g PROGRESS

THE outstanding impression borne 1in
upon one at the recent exhibition was
that wireless telephony had become tremen-
dously popular within the past few months,
due probably to the imminent settlement
of the much-vexed broadcasting question,
and in no little degree to the efforts of
wireless clubs.

What impressed the visitor first of all
was the obsolescence of the old loading-coil
solenoid type tuner and its supersession by
the more compact coil tumer, employing
“pancake” or duo-lateral coils giving a
range of anything from 180 to 25,000 metre
wave-lengths, capable of the very finest

ahooooaunooodganianooooooanoanogonontnooonnnnonondononon ool

Some Remarks Inspired by a
Visit to the Recent Exhibition

LSS

o

tuning and adjustment, and free from
“dead-end 7’ effects.

Especially is this the case with those
coil-holders where the coils are held in
position by a gimbal mounting, thus allow-
ing the most exact tuning, dispensing with
variable condensers, and giving an exten-
sive range with the minimum number of
coils and, in addition, getting the vario-
coupler effect. This certainly marks a de-
cided advance in tuning.

Semi-automatic Instruments
Another step in the right direction is the
manufacturers’ kecn appreciation of the

(Amateur Wireless

public’s needs, which was-strikingly evi-
denced in the many interesting receiving
sets exhibited, easily and quickly (almost
automatically) adjustable to any of the
English ‘broadcasting wave-lengths;, it
being nccessary with some of the sets
simply to throw over a switch to the “on”
position and rotate a disc until reception
is clear. When finished, the switch has
only to be thrown back to the “off” posi-
tion, thus disconnccting the valves and
earthing the aerial and protecting the in-
struments from lhightning or static dis-
charges.

Then one noticed several good adapters
to plug into electric light sockets. It
i1s claimed these are perfectly sate to use
and have an efficiency of about 75 per cent.
of a regulation outside aerial, which, of
course, they replace.

S-electrode Valves

One also saw, en passant, the s-clectrode
valve, consisting of filament and two platcs
and two grids, which is claimed to be
thrice as powerful as the triode. A dis-
tinct improvement scems to have becn
effected in one of the triode valves shown
with a metal hood over the filament, thus
utilising the total emission from the fila-
ment and eliminating charges on the glass
hulb.

Crystal Reception

It is rather disappointing that so little
progress seems to have been achieved to-
wards the greater perfection of crystal re-
ception, and it is to be hoped that our
serious experimenters will have something
of veal intcrest to show us at the next con-
vention regarding this excellent mode of
rectification.

Telephones and Loud-speakers

Teclephones also might be further im-
proved to meet the conditions imposed by
wireless reception, and the loud speaker,
although recently somewhat better in
quality, is still a “loud speaker.” Do let
us have a “clear speaker.” Then, too,
there is the other side of the question to be
considercd—the persons speaking or sing-
ing for reproduction by the loud speaker.
Are they selected especially for the timbre
and pitch of their voice; are they trained
singers or clocutionists, or both; and have
they been instructed in regard to speaking
or singing, to produce, enunciate, etc., in
a manner most calculated to reduce to a
minimum the mechanical defects of the
telephone? IHere seems to be a useful field
for rescarch for our students of the tele-
phone and acoustics.

Conclusion

One thing that impressed itself on one’s
attention was that from point of attend-
ance this exhibition has been an unquali-
fied success, and if the public interest con-
tinues to increase in its present ratio, we
shall require an Olympia to house the ex-
hibition next year, and in time it will bid
fair to approach the popularity of the
Motor Show. W. P. A.
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NOVELTY to bec presented at the

Empire Theatre, Stratford, next week
is a wireless vocal doll. The automaton
is entirely self-contained, and has no con-
nections or contacts of any kind. To hear
a doll on the stage reproduce a song sung
by a singer (Miss Nella Allen) in her
dressing-room in some remote part of the
building is a distinct novelty., The entire
apparatus is covercd by patents.

An insurance company announces that
for an annual premium of 7s. 6d. it will
cover loss of or damage to the iwircless
apparatus, including acrial, third party
damage up to fL500 (any onc accident), in-
cluding damage to property belonging to
or under the control of the insured. The
company referred to is the Liverpool
Marine and Genceral Insurance Company,
Limited, 7, Angel Court, London, E.C. .

L [ ] a L]

It is thought likely that the condition
as to unrestricted wave-lengths of receiving
apparatus will be modified after practical
ctpencnce has been had of a broadcast
service,

L | -] » L] ]

A tank capable of being directed from a
wireless station many miles distant is un-
dergoing trials.

a a o a a

Canadian wircless experts will shortly
visit this country in order to discuss with
the Post Officc authorities a proposal to
huild a great wireless station in the
Dominien.

a o a L] -

Scottish experimenters are now finding
it possible to hear more telephony than
was formerly the case. Generally, Mar-
coni House is coming in better in the
western part of the country, and on a
cecent cvening Writtle was heard excel-
lently on four and five valves in Glasgow.
Quitc a2 number of inhabitants of lonely
districts in the Highlands arc taking steps
to sccure scts which will keep them in
touch with the pleasures of civilisation.

w o L] L] o

Wireless news services are used by all
the five daily papers of Washington,
UESIAL

a ] n L} »n

Broadcasting at a big Housing and
Health Exhibition in Glasgow is proving
a great success, and is easily one of ‘the
most attractive items in the show. The
opening ceremony was performed by Lady
WWeir, who, speaking into a wircléss micro-
phone, had her voice carried to all parts of
the exhibition. The broadcasting is being
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carried through bv a local firm of piano
and muysic seiiers in conjunction withe the
Marconi Company. ’

- -] n a L

It is officially stated that officers and
other ranks of the Regular Army, Militia,
Territorial Army, or Officers Training
Corps who 1wish to instal private wireless
sets for sending or receiving messages, are
subject in all rgspects to the Postmaster-
General's regulations governing the instal-
lation and working of such scts.

Arrangements have been made whereby
at the Glasgow and District Radio Club’s
exhibition on Saturday, November 4, a
special message will be sent to the show
from the Northolt station. The transmis-
sion will take place at 7 p.m, on a wave-
length of approximately 7,000 metres.

Wireless clubs are springing into exist-
ence in various parts of Scotland with re-
markable rapidity. In quite a
feiw of the smaller towns, such

GCTOBER 8 922

FORTHCOMING EVENTS
TELEPHONY TRANSMISSIONS

Eiffel Tower (F L). 2,600 metres. Each
afternoon (Saturdays excepted).
The Hague, Holland (P C G G), 1,088

metres, G.AMLT. Oct. 30, 3-5 p.m.
Writtle (2 M T), 400 metres. Oct. 31, 8 p.m.

NANANANNANN B

{ CORRESPONDENCE

@ \ANANANN,

The Intervalve Transformer

SIR,—In the interesting article on the
above by Mi. W. J. Joughin in No. 135 of
AMATEUR WIRELESS a table is given of
readings based on measurcments of a re-
ceiver in use, and a suggestion is made
that somec . relationship exists between
the quantities.  As a matter of interest,
the writer plotted the given values as per
accompanying graph, from which it is
evident that the voltage-current points lie
on straight lines having the following
equations :

CuRRENY. in M a.

as Falkirk and Hamilton, e¢n- & — 1‘ e -? o R =R g =11 ¢
thusiastic bands of amateurs { ‘\‘
are forming themseclves into =" -
energetic organisations. So far st -0 JNESY) A
these clubs are for the most . ‘
part isolatcd bodics, being quite 3 = et
independent in action. It is [ =
suggested that some sort of ® ST U R A D TR S e e ]
Scottish afliliation: should be § - | = (il
formed, to the advantage of all ~ \3 \1 K ¢
concerned. M =N = +—F
L] L] s [ ] %_ \* b\ =" E

A Czecho-Slovakian wireless \ !
company with a capital of 3 : 4 o5 5 5 Y
100,000 crowns, bas been formed. i 3 £ H : 2 :

The concera is named “Radio-
slavia,” and is intended for the
construction and maintenance of
wircless stations and the transmission of
Press traffic.

] ] [ ] ] L}

In the action brought by the Marconi
Wircless Telegraph Company, lLimited,
against the Mullard Radio Valve Com-
pany, Limited,, for infringement of valve
patents owned by the plaintif company,
Mr. Justice P. O. Lawrence decided on
October 19th that the Mullard valve did
not constitute an infringement of either of
those letters patent. The defendants had
alleged that the letters patent were, and
had been, at al? material times invalid,
but his lordship held that this attack made
by the defendant company on the validity
of the plaintiff company’s letters patent
failed.

A very curious incident occurred at the
reception of the Prince’s broadcast speech.
Onec of the Alexandra Palace attendants,
who has been deaf for some years, heard
every word of the speech in the grounds
some zoo feet ak\\ay igmm the nearest
Magnavox. ;

‘b'd..-.-f

ImPEDENCE . Q.
Graph of Transformer Values.

1

Not osc. : m.a. = 0.0333 V — 0.333

osc. : m.a. = 0.01625 V + 0.13
From the rightthand curves it will be
noticed that minimum impedance when the
valve is not oscillating occurs when the
platc voltage is about 6o, while the maxi-
mum value of impedance is reached with
the valve oscillating and plate voltage
about 65. Readers who arc in a position
to take measurements. from their apparatus
would derive valuable information from
the plotting of co-ordinate values: of
various kinds; inasmuch as they could
speculate with some degree of certainty as
to the direction in which their experiments

is lcading them.—J. C. (Belfast).

A CHANGE OF ADDRESS.—Will readers
note that Radio Supplies; 236, High Hol-
born, London, W.C.1, have moved to an
address cxactly two doors away, namely,
234, High Holborn, London, W.C.1.

Transmitting licences are being granted
to - American newspapers at the rate ' of
about two each week. d
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—HELLO SOMEBODY! -

WHO 1S LOOKING FOR REAL VALUE
Two-slide INDUCTANCE COIL

Complete, 12 in. x 4 in. coil, mount:d between wood
ends with two brass rods, sliders and piungers, with
small brass feet for fastening dowr to board or
panel. Postage paid.

HEADPHONES

Best Quality, French, 4,000 ohms,
Double Receiver, Postage paid.

INDUCTANCE COILS

Weund with 24 S.W.G. Enamelled Wire,
127 x 4% 12°x 3§, 1°* x 3 Postage paid.
LEADING-IN TUBES. Onlytiin. dia overall.

window frame or wall required.

3/9

New Price Sheets sent free.

10/6
20/-

No large holes in
Made with best quality vulcanised fibre
tubeand terminals each end. 6in- 1/8, 9 in. 1 {10, 12iu. 2/-, all past paid.

FULHAM,
£

JAC K SO N, L ONBONE_ROAD: FULURN

8, High Holborn, London, W.C.1

OFFER THE FOLLOWING SPECIAL LINES

Headphones. 4,000 ohm double headpieces

Headphones, 8,000 ohm double hewdnleces ...

Valve Detector Panel, complete in Mahogany Case, "best tinish -,

Set of Parts with drilled p:mel and instructfons for assemblln" "above
Detector Panel... ...

Amplifying Ps.nelx complete in Mahogany Case
Condenser, ‘0003, in Mahegany Case
Ay » for panel mounting
ready to assemble -3
Crystal Set complete with Headphones, ‘Aevial \\xre, Insu]atoxs Ezrth

Wire, etc.
Postage Ex?ra PRICE LIST POST FREE

Expert advice grans All orders dlspatched same day as received.

THE HOLBORN RADIO CO., 8, High Holborn, W.C.1.

'Phone Chancery 1278, (5 Doors frem Gray's Inn Road

~ THE HOLBORN RADIO co.—=§

" Cabinet to Fit . e o 3/6

If you are in trouble with your set, call and see our technical adviser.

-
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HAVE YOU A GRAMOPHONE?

THEN GET A

"GRAMAPHIX LOUD SPEAKER

THE GRAMAPHIX multiplies sound! THE GRAMAPHIX
fits any gramophone!  HAVE YOU REARD THE GRAMAPHIX?

T produces. fu!l volume of sound without distartion and makes your
gramophone a RADIO LOUD SPEAKER.;

The Gramaphix utilises the scientifically designed tone amplifier of the
gramophone 1o secure mellowness and Beauty of Tone, therefore doing
away with all that metallic sound, scratching and *‘ring" associated with
other loud speakers. The Gramaphix is the talk of the wireless world.

Adjusted in a Minute by a child LATEST and LOUDEST,
Why pay pounds when abetter instrument can be secured for

APPLY FOR IMMEDIATE
TRADE TERMS DELIVERY
Posfage 94.

SPECIFIC GUARANTEE

HERE lT IS TO RECEIVE TELEPHONY
FROM A MINIMUM DISTANCE OF 25 MILES.

THE B.N.B. CRYSTAL SET £7 17 6

(With 2 Sets of Double Earphones)
Operates on Wave Lengths up to 1,000 Metres

Outstanding merits: timplicity, sensitiveness, efficiency and reliable audibility;
Fitted - with terminals for t?le edaption of h mey-comb coils, thereby making i
possible for performances broadcasted on longer wave-lengths to be received. Each
set is guaranteed to operate under normal conditions and is sold with this guarantee.
These sets have uHOEccn recently improved upon, consequently buyers will get

the latest and most up-to-date nstruments.

LACLAND ELECTRICAL MANUFACTURING AGENCY ot &,
o8, GREAT QUEEN STREET, KINGSWAY (Holbora End), W.C2 Gerrard 5341.

/F

AT POPULAR PRICES

CRYSTAL SETS, VALVE SETS, etc. EVERY
NECESSITY & LUXURY FOR THE WIRE-
LESS EXPERIMENTER.

Fully Hllustrated List of Wireless Goods, post free, 44.

-'-‘-'-'-‘-'-‘-'-'-'-"-?-'-"-'-"-'-"-'\-‘-'.‘-‘-‘-ﬂﬂ |

H-'-'-"-F-'h‘-'-‘-‘-'-’-'-'-'u'-'-‘5‘-‘.'M"-'-F-H-‘-"-'-‘-F-"-'-ﬂ-‘-'-‘-'-"-‘-'.
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RELIABLE APPARATUS

H. D. BUTLER & CO., LTD.

Office: BANK BUILDINGS, 222, GT., DOVER ST, S.E.I
(Optosite Boro Tube Station).
Works : CANONBURY, LONDON, N.I
Teephone: FHop 3029, Telzg: “ Ingenuity, "Phone Lonaon.

~

-

The RADIO
PATHFINDER

By RICHARD H. RANGER

Profusely Hlustrated. Cr. 8vo. 6s,
Written in simple non-technical language, this book
is scientifically accurate (its accuracy has been
attested by experts). It .imparts to the amateur a
sound knowledge of the basic principles of radio

telegraphy and telephony.

HEINEMANN
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WIRELESS
ADVERTISING
1912 — 1922

Our claim to specialised knowkdge in Wireless
Advertising 1s based on Ten Years practical
experience. This, together with our Complete
Wireless Advertising Organisation, is at the
disposal of every bonafide Advertiser entirely
frez of charge. No business is too small or too
large to command our prompt attenmtion and
courtesy.

Whatever your Advertising problem or difhculty
it will pay you to get in touch with us. Why
buy your experience when expert advice is yours
for the asking ?

BERTRAM DAY'S

({Bertram Day & Co., Ltd.),
Organisers of the First All-British
: — Wireless Exhibitton, 1922 —
Wireless Publicity Specialists
Contractors, Printers & Publishers,
9 & 10, CHARING CROSS, S.wW.1.

Gz:rrard 8063—8064
DRANCHES AT MANCHESTER ‘AND GLASCOW.

U ==
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OUR INFORMATION BUREAU

Expert Replies to Readers’ Questions: Hundreds of Replies are sent by Post.
TO ENSURE A PROMPT REPLY PLEASE OBSERVE THE FOLLOWING RULES

Write distinctly, give all necessary details and keep to the point. Ask ome Question at a time—never more

@

Condenser Capacity

Q.—Please state the capacity of a tubular
condenser, whose plates are 3 in. long and form
two halves of a tube 24 in. in diameter, these
moving plates to rotate. How should two
such condensers be connected to obtain
maximum total capacity 7—H. G.S. (4043).

" A.—This type of condenser is known as the
parallel-plate condenser and may be calculated
by the following :—

) AKN
5,000 X goo X d.
Where § = capacity in microfarads.
A = area of one plate in square incles.
K = the specific inductive capacity of
the dielectric (Glass == 8.45 approximately).

N = the mnumber of diclectrics under
strain.
N = the thickness of the dielectric in
inches.
Counsidering the above prticulars,
g 392.X:845X 1.X 16 _ 106
= 5,000 X 900 X I 900,000

=.00011 microfarads approximately.
To obtain maximum value for two or more
‘condensers always counect them in parallel
with each other.—I,. C.

[ORVAVAV V. V)
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§ CLUB DOINGS

OAAANNAAL ®

Barnsley and District Amateur
Wireless -Association

Hon. Sec.—G.” W. WIGCLESWORTH, 13, King
Edward Gardens, Bamsley
AT the official opening night of the above
asgociation, held on October 11th, the address
was followed by a lecture divided into two
parts—the-first part on ‘* Heterodyning,” and
the second part on ‘‘ Directional Wireless.'”
In his remarks upon heterodyning, that is of
beat reception without an oscillating aerial,
the president emphasised the necessity for
eliminating interference with other people’s
reception. To this end the president stated
his intention of presenting to the association
a ‘' Heterodyne” wave-meter. The presi-
dent’s lecture on directional wireless was
clearly elucidated by means of a large map,
and appliances for tracing both land and air
transmitting stations.

Wolverhampton and District
Wireless Society

Hon. Sec—7J. A. H. DEvEY, 232, Gt, Brickkiln
Street, Wolverhampton.

AT a meeting of the above society held on
Oct. 11th a very interesting lecture was given
by Mr. D. P. Baker on * Time—Sundials to
Wireless.”

The lecturer in his discourse took the meet-
ing back to the old methods of recording time,
leading up step by step to the most modern
methods of recording time by wireless.

The Leicestershire Radio and
.Scientific Society

Hon. Sec—~J. R. CRAWLEY, 269, Mere Road,
Leicester,

THE Leicestershire Radio and Scientific

than two. Send a Stamped and Add
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Society held their bi-monthly meeting on
Oct. oth, when S. Skeet, Iisq., delivered a
lecture on ** Set Construction.” This he did
very successfully, illustrating his remarks by
many beautiful examples of his own work.

The Wakefield and District Wireless
Society

Hon. Sec.—ED. SwALE, 11,  Thomes Road,
Thornes, Wakefield.

A MEETING was held on Oct. 6th in the Y M.C.A.
when Mr R. Leedal, AM.I.E.E., read a paper
on ‘ Accumulators.” Many wuseful hints on
the use and care of accunulators were given
by Mr. Leedal On Oct 13th another meeting
was held in the Y.M.C.A., when Mr. Bateman
gave a very interesting lecture on- his own re-
ceiving station. Mr. Bateman had on show a
good deal of his apparatus, and very ably
dzscribed it, drawing diagrams on the black-
board and showing how one, two or three
valves could be used at will.

Tottenham Wireless Society

Hon. Sec.—R. A. BARKER, 22, Broadwater
Road, Bruce Grove, N.17.

THE third meeting wa3 held on Oct. 5th, and
was opened with half-an-hour’s buzzer practice.
The chairman then gave a lecture on * Retro-
active Amplification,” which was of great in-
terest to” everybody present. It was decided
that the future place of meeting should be the
Bruce Crove Schools, Sperling Road, and
that the evening should be changed to the
Wednesday of every week.

The Fulham and Putney Radio
. Society

Hon. Sec.—J. WriciT DEWHURST, 52, North
End Road, West Kensington, London, W.14.
AT a meeting held on October 13th after the
preliminary business was isposed of, Mr.
Houstoun opened discussion on the various
forms of amplification and the screening of
transformers, and Mr. Houstoun promised to
have a set at the next meeting with a new
type of screening arrangement. Another dis-
cussion was started on accumulators, and Mr.
Calver gave a short explanation of the various
ways the plates are now made. Mr. V. Craster
mentioned a method they have in America of
exchanging a fuily charged element for a dis-
charged one to obviate the waiting for accu-
mulators to be recharged.

Sunderland Wireless and Scientific
Association

Hon. Sec.—H. G. Mac CoLi, North Elms,
Sunderland.
TuE last general meeting of the session was
held at the Technical College on Sept. 23rd.
Nominations having been received for the
officers and committee for the ensuing year,
Mr. R Sutherland Allan opened a discussion
on the programme for the next session. He
informed the meeting that a suite of rooms had
been obt lined for the association at Westfield
House, consisting of a reading room, experi-
mental and lecture room, secretary’s oflice,
and cloak room. ' These rooms are to be open
daily for the use of members.

He then explained that the committee had
arranged to run a number of courses of lec-

ressed Envelope. Send the Coupon cut from this page.
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tures jointly with the Sunderland Y.M.C.A.
Radio Society. The following courses had
been arranged :—

(1) Course of 24 wireless lectures.

(2) Course of 12 lectures on elementary
magnetism and electricity (before Christmas)
followed by 12 elementary wireless lectures.

(3) Course of elementary wireless lectures for
boginners.

(4) Lectures on other scientific subjects,
lecturettes, debates, etc. x

(5) Four public popular lectures

(6) Courses of senmior and junior buzzer
practices. ‘

The association held a wireless and scientific
exhibition in connection with the Sunder-
land Housing and Health Exhibition, at the
Whitehall Rink from October 3rd to 14th.

The Liverpool Wireless Society
Hon. Sec—Mr. C. L. Lyons, 76, Old Hall
Street, Liverpool. .
A MEETING of the above society was held on
October 12th, when Professor I{. W. Marchant,
D.Sc., delivered an ‘address on the subject
** Wireless Broadcasting.” Briefly tracing the
early” history of wireless telegraphy point by
point right up to the latest developments of
the science, he entered upon the main features,
of his address, which were the advantages and
disadvantages of wireless broadcasting as we
might expect to develop into in the course
of a very short space of time.

Belfast Radio Association
Hon. Sec—Mr. 8. DicksoxN, 11, Eglantine
Avenue, Belfast.
THE inaugural meeting of the above associa-
tion was held on Oct. 6th. Applications for
membership are invited.

ANNOUNCEMENTS

v Amateur Wireless and Electrics.”  Edited by
Bernard K- Jones. Price Thretpence. Published on
Thursdays-and bearing the daie of Saturday imme-
diately following. It will be- sent post free to uay
part of the world—3 months, 4s. 6a.; © months,
bs. ‘gd ; 12 months, 17s. 6d. Postal Orders, Post
Office Orders, or Cheques should be made payable
to thie Proprietors, Cassell & Co. Ltd.

[+ | Correspond is to be briet and written
on one side ot the paper only. Al skeighes and
drawings to be on separate sheets.

Contributions are always welcome, will be promptiy
considered, and it used will be paid for.

Communications should be addressed, accordiog to
their oature, to The Editor, The Advertisemeot
bionager or The Fublisher, * Amateur Wueiess,™
La Belle' Savvage, London, E.C.q.

Querist’s Coupon Available unti)
Saturday, Nov. 4, 1522
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REVELATION in Wireless Sets employing 1-valve detector, two valves for

low frequency amplification. Apparatus mounted includes Variable Filament Resis-

tance, three-Valve Sockets, Grid Leak and Condenser, two highly efficient Trans-
formers, Grid Potential Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and Reactance, complete with
three Valves, Loud Speaker and Set of ‘' De-luxe” Headphones. Mounted in
Polished Walnut.  Size 94 x7 %10} inches high.

"?“!N]l

|

THE - MARVELLOUS 3-VALVE' SET THAT
WAS THE FEATURE OF THE EXHIBITION

T.M.C. 3-VALVE
BROADCASTING SET. PR TS E R L AR LTI AL OAD 0RO OO LR AN AR RO LD RSO R I

The TELEPHONE MANUFACTURING Co., Ltd.,

HOLLINGSWORTH WORKS, WEST DULWICH, S.E.21.

Telephone : SYDENHAM 2460 Telegrams : “BUBASTIS, DULCROX."”

These Headphones
are so named
because they are so
highly sensitive to
even the weakest
signals. “Sensifones”
are all that modern
skill can make them.
Y ou may get a more
expensive set, but

4000 OHMS
IN SERIES

EVERY SET TESTED
AND GUARANTEED

276

Complete
with

Splendid Valve Sets

Whether you can spend litille or much, you will learn far
more by building up your own Set. Our standardised Unit
System permits you to add further Valves just as you wish.
Well-designed instrument:, finiched ready for use, or in sets
of parts with full instructions, can be built up in a few
hours on the kitchen table without previous experience.

Get Peto Scott Stan-

Flexible you will not get a o o Dt U« e dardised Units and
: No. 4 Detector Unit - y .
Cords better. They are | No. 5 Low Freq Unit 33 6 start right. Our new
Ly 9 : No. 3 High Freq. Unit 13/6
. made rlght- : f\iahogﬁan}} Cnbigets to H B(:okletb](ﬁd. Po;! [;iee,
i t - - - exch 36: returnable wit, rst
SPECIAL TERMS B ; Postage 9d.per panel extra, but : crder) tells you all

i all orders over £z sent post free.

TO THE TRADE
Sole Makers:

TOWNSHEND’S Ltd.

(Established 1831)

49, ERNEST STREET, BIRMINGHAM

LONDON : COWARD & CO., 81, Charlotte Street, W.1
MANCHESTER : COULSTON & CO., 5, Cross Street
NEWCASTLE: R. F. SUNDERLAND, Milborn House
G .ASGOW : CLARKSON HOQD & CO., 45, Hope Street

= about this new system

Offices and Showrosms:
FEATHERSTONE HOUSK,
64, HIGH HOLBORN, W.C.1.

Agents and Showrooms: {

Send slamp
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COMPARE PRICES'!

HULLO EVERYBODY!

COMPARE QUALITY !!

AT T T T T T T e T R O IR IR I

COMPLETE SETS OF PARTS FOR MAKING VARIABLE

Bl No. of .

Capacity in Price

Mi cfo fa ;‘tlzds o
0015 85 10/-
*001 57 716  cCail
00075 43 6/9
0005 29 5/6
*0003 19 3/6
*0002 13 2/3
*0.01 7 2/

Vernier 3 1/9

Spring Washers.
quality.

2 EBONITE (Drilled) ENDS supplied free of charge with the following Sets :

CONDENSERS.

These Sets are complete ready for assembling and consist of the following
parts ;: Necessary Aluminium Vanes (fixed and moving), all standard sizé,
large and small Spacer Wasbers, Centre Square Spindle with Knob Screwed
2 BA, 3 round screwed Rods for sides, necessary Nuts and. Washers, Brass
Pointer, Engraved Scale, 2 Terminals, L.ock Nuts, 3 Bushes and 2 Bronze
Every part guaranteed best worKmanship and
Generous quantity of all spares supplied.

‘0015, °001, 00075, 0005

Postage 1/3 per set extra.

TRADE DISCOUNT

Aerial Wire, 7/22 Bare Copper, Stranded, best
quality, 100 ft. 8/-; 150 ft. /6. Postage Y/-.

Condenser Vanes, guaranteed accurate, 1 doz.
7d.; 6 doz. 3/-.

Large Spacer Washers, 4d. doz.; 6 doz. 1/9.

Smatll Spacer Washers, 3d. doz.; 6 doz. 1/-.

Ebonite Discs, round, 4 in., 10d. each (drilled).

Ebonite for top and bottom (square), #/6 pair.

Ebonite, 4/- 1b. & in. and } in.

Brass Washers, 2 BA, 13d. doz.; 6 doz. &d.

Brass Washers, 4 and 5 BA, 3 doz. 2d.

Contact Studs, turned and polished, complete
with nut, 5 BA, per doz., 6d.

Switch Arms, complete with knob, laminated
blade, bushes, nuts, etc., 10}d., /-, 1/6, 1/8.

Crystal Cups, 2 scrcws, 1id.; t/3 doz.

Large Cups, 4 screws, ad.; 3/6 doz.

500 Crystal Detectors at 2/6.

Pericon Crystal Deteotors, 4.,

Crystal Deteotors, 2 cups enclosed with glass
cover, dust proof, 4/6.

valve Sockets, turned and polished, shouldered
base, ®ith nut and washer, 4 for 5d.

Terminals, 4 BA, complete with nut and washer,
1/- doz.

Terminals, W.O. pattern, complete with nut and
washer, 1/6 doz.

Terminals, W.0. large, complete with nut and
washer, 1/8 doz.

Terminals, 2 BA large, complete with nut and
washer, 2/3 doz.

Terminals, telephone, complete with nut and
washer, 1/3 doz.

Terminals, telephone, complete with nut and
washer, 13 doz.; small size.

Knobs, 1} in. diameter, tapped 2 BA, 2d. each.

Knobs, 1} in. diameter, tapped 2 BA, 3d. and
ad., each.

Knobs, 1} in. diameter, 2 BA nut, 4id. and 5d.
each.

Reel 1nsutators, 2 in., 1/- doz. (net sent by
post).

Inductance Coils, 32 by 4, wound 24 cnamel
wire, 3/3 (not sent by post).

Fixed Condensers, ebonite, with terminals, /8,
$/8, 2/-. From .0003 to .004.

Insulating Sleeving,. all colours, yard lengths,
6d.; 3 for 1/2; 4/3 doz.

Filament Resistances, for panel mounting, very
fine values, 2/6, 3/8 each.

Laminated Blades, for switch arms, 3d. each;
2/6 doz.

Condenser Bushes, 1d. each; fod. doz.

Ivorine Scales, o—18o, 4d., 5d., 6d. cach.

Switch on Ebonite Base, D.P.D.T. 2/-.

Switches, S.P.S.T., S.P.D.T., 1/6 and 1/9.

Brass Hexagon Nuts, 2 BA, 3 BA, 4 BA, 5BAj,
6 BA, 3d. doz.; 6 doz. 1/3.

Crystals. Hertzite now in stock, 1/6, 2/- picce.

Oojah Basket Colls; 7 in set, 5/-.

Ebonite earcaps.

HEADPHONES

Best French Manufacture, with Universal Joint.
or more expensive phone on the market.
highest possible insulation,
insulated cords, polished aluminium case, oxidised copper headbands,

selected tungsten steel

Equal to any other
Resistance 4,000 ohms,
magnets, heavy

2.’?[—
30/-

Excellent Phones, 4,000 ovms, at 21/~ and 22/6. Headphones, 80 oms, at 25]-

Single, 4,000 ohms, I2/-; 2,000 ohms,, I0/-. Trade Supplied.

Please enclose sufficient to cover postage and packing, as above prices are too low to permit of being sent otherwise.
I T T T T T R T T T T R TR

M. RAYMOND, 27, LISLE STREET,

WwW.C.2. _
RIGHT OPPOSITE Lrongs To avoid mistakes, this address is close to
DALY’S GALLERY DOOR. 4637

Charing X Road and Leicester Square Tube.

¢
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See What YOU SAVE

llniversalElectric Supply

4 BROWN STREET

i (] ORE DOOR FROM MARKET 57

MANCHESTER

===

ismvms*s AUCTION ROOMS LTD.

T

(Established 1760)

AN IMPORTANT SALE OF EX-GOVERNMENT
' WIRELESS APPARATUS,

lincluding
BROWN'S HEAD TELEPHONES, Reed Type, 120 and

8,000 ohms, m new condition.

C. MARK IH 3-VALVE AMPLIFIERS (low frequency),

iIn new condition.

NEW MARK III TUNERS, MARK IlI C.W. TRANS-
MITTERS and RECEIVERS.

B MARK II 2-VALVE DETECTOR AMPLIFIERS, 50-
WATT SPARK TRENCH SETS for Receiving and
Transmitting, Valve Boxes, Teak Instrument Cases,
a quantity of 13-ft. masts. and a large quantity of

Miscellancous WIRELESS GEAR.
STEVENS'S AUCTION ROOMS LTD.

will sell the above by auction at their Great Rooms,
38, King Street, Covent Garden, W.C.2,
Thursday, 2nd November, 1922, at 12.30 o’clock precisely.

On View Wednesday afternoon from 12.30 to 5.30,
and on morning of sale from g.30 till 12 o'clock.

Catalogues free on application.

‘Telephone 1824 Gerrard. Telegrams Auks, Rand, London.

=)

§ 0

14,000 PHONES !

1 4, OHMS ;

] PER PAIR. POSTAGE, 1s. EXTRA. ]

y GUARANTEED, TESTED. -

1 Contact Studs, } by }, with nut, gd. per dozen. (]

% -Systoflex Sleeving, assorted colours, 5d. per yard. 0 .

] Ebonite Knobs, 1} in, tapped 2 B.A,, 4d., 5d., and 6d, E BEST VALUE :: RELIABLE QUALITY

] Grid Condensers, "0003, extra quality, 1s. 6d., 1s, od. 0 '°°"s°EI&"L'$23'EG56'&"23:“"“

0 Aerial Wire, 7/22, copper stranded, 3s, €d. 100 ft. Post 1s. 3d. [ WIRELESS SUPPLIES

] turned ebonite, polished, with 8 nuts {] AND COMPLETE SETS

L VALVE HOLDERS’ and 4 washers, 11d, each. L] POST FREE, 6d,

] Switch Arms, complete with laminated blade, collar, nuts, [ DOUBLE CONDENLER PARTS.

L) pointer, etc.,’special value, 18, 3d,, 1s. 8d., 2s. each. 5 (l!‘loEn‘:;get:E:lEllxvg:ri;. i z",,':,sm.m"g

(] Filament Resistances, with knob and pointer, 3s. & 3s. 6d. each [] I T BN o) 1130 1M 176 b

g ; i h s Irel Centre Rod:

R =T - geridozen - vadu o el peutle By Bocarre | 02 Mk o

() Terminals, Telephone, 1s. 10d., 2s. per dozen. L] U.E.S. LOUD SPEAKER | . ?rm,:

" Slider Knob and Plunger, best quality, 6d. each; with [] f;::]?:éor:;‘:a fﬁﬁ Fi'LA’;:(:‘:a'.‘."E'C"ST’l(:

L] 13-in. brass rod, 1od.. Post 3d. extra. = TELEPHONE _ TRANS. “ MARCONE OSRAM »

] — b FORMERS, 21/- wp»

= Please include sufficient for postage. The above prices [j . PLUC-IN TYPE . Tvx':(E/eVAwEs'

] are too low to admit goods being sent otherwise. [ Extremely = TRAP;STORMER.:; AERIAL WIRE.

: z ] Py | Vo i b |

L | dv’ = 1 wave length, from 3

] C. H. P. NUTTER, &z 0 BUZZER. FIXED CONDENSER, Focl it e ]

1 Radio Corner, 243a, Selhurst Road, O Beloton TIPS, o0y 1o cas T e | g i 8

i [] HICH CRADE /

H South Norwood, S.E.25. 0 BonD ey , ASCUMULATORS. | t“g,’,}::{,ﬁ:;f%ﬁ:{'f:"
T 0 O G O D O O e | I} E H v.- 0 a: ‘ .o Soie )3 perorgg(:‘::d. bk

<

A RECEIVING SET WITHOUT 'PHONES

IS LIKE A SHIP WITHOUT A RUDDER

The “Brown” Super-Sensitive Telephones

These Telephones ‘are unquestionably the clearest and most sensitive made,
and, consequently, increase the distance over which wireless can be heard.
BROWN'S are recognised as the most comfortable to wear, due to their
extreme lightness in weight and adaptable adjustment. There is no wire-
less headphones in the world to compare with BROWN’S.

Wireless Instruments and parts
manufactured by and bearing the
pame ** BROWN * can still be bought
wm]:itlbsogute cgnﬂdence in theic
quality, value, and efficiency, because
“A” TYPE th‘rolughouh ttiﬁis peried of lyr:creneing
L Resistance wireless activity 8. G. BROWN,

oW ‘g Ltd., bave wisely refused to lower

- their high standard of quality.

High Resistance: /

62/- to 66/-

IMPORTANT NOTICE.—When pur-
chasing BROWN'S, you should see
that the name BROWN is stamped
on the back of each ear-piece.

“D” TYPE
Low Resistance @

IN. UNIVERSAL USE, A4S
SUPPLIED TO BRITISH,
ALLIED AND FOREIGN

1 b Ptens A corde) GOVERNMENTS.

ILLUSTRATED CATALOGUES POST FREE

Head Office & Worgs—
Victoria Rd., NORTH
ACTON, LONDON, W.3.

London Showrooms—
19, MORTIMER STREET
LONDON, W.1.

7 ﬁ,xm:u STRCey s

LONODON
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LIVERPOOL MARINE AND GENERAL
:: INSURANCE COMPANY, LIMITED

LONDON OFFICE: 7, Angel Court, Throgmorton St., E.C.2
FIRE. ACCIDENT. MARINE.

482
CRYSTAL SETS IN CABINET

Complete with 3,000 ohms Phones, Aerial, etc,,
£4, cash with order.
Without Phones, £2 10s. s, 5
Or on easy payments, £1 with order and 5s, per week.
VARIABLE CONDENSERS, any capacity or type.
COIL HOLDERS, CRYSTAL D TECTORS.
FILAMENT RESISTANCES, INDUCTANCE
STUD BASES, SWITCH ARMS, etc.
-~ Send Stamp for Lists. Opr Prices will astound you.
Save money by dealing direct with the Manufacturers.
Trade only supplied on small Brass Parts.

T. W. HALL & CO., Manufacturers,

Write for particulars of our. SPECIAL
WIRELESS POLICY (Annual premium
7/6), which covers fire and other
damage to the complete Wireless
Set and also indemnifies the owner
against. claims artsing from damage
to property or persons through the
breakdown of outside aerial and its
supports.

T N

ELECTRADIX RADIOS.

IMMEDIATE DELIVERY

FROM OUR HUGE STOCKS
Everything from a Recorder to
an Earth Clip.

e d

58, HARDMAN ST., MANCHESTER.
LOQOK 11! CANYoU BEAT
eee THESE PRICES

Wireless Receiving Sets with *Phones (4,000 ohms)
A Set. £2 2, B Set, £2 12 6, C Set, £3 3.
Headphones (4 000 ohms, 28/6 per pair. Loud Speaker, 31/6
LATHES. A 2-in. centre lathe for the Wireless enthusiast, £1 1.

Don't miss these remarkable bargains. Send your
order nmow. Stamp. Echo Too! Speociallsts, Albert
Works, Westow Hill, Upper Norwood, 8.E,19,

EASY TERMS OR CASH

AMullard Phones, 4,000 ohms, 80s.; Ora Valves, 153 ; Variable Con-
densers. aesembied. 0008, 178 6d ; ‘001, 228, €d.; fixed capacity’
Condensars, ‘001 to 005, 8a. each; Grid Leak and Condenser, ds. 6d. ;
Filament Resistances, 3s. and 3s.; Phone Transformers, 13g. 6d.
and 17s. 6d.; L F. ditto, 21s. ; Intervalva ditto, 21s.; Accumulator,
4 volt, 18s.; H.T, Battery, 80 voli, 7s.6d. ; 3 Coilholder 1%. 6d.;

Colls at list prices, Aerinl Wire, 100 ft., 722, str. copper. 4s8. 8d. ;

Valveholders, 1ls. 6d ; Switch Arms 28, 6d.; Terminals, etc

YPolished Cabinets with Ebonite Panel for 1. 2 or 3 valves, ready
drilled price on licati Single or lote sets of parts
with rall instroctions and diagrams supplied on easy terms,

stamped envelope.—G. BUSH, 119, Sutherland Avenue,

London, W.9.

The best equipped City depot.
COME AND SEE US
9, COLONIAL AVENUE is
first . opening on left in the
Minories, nr. Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO., 4. es.

9. COLONIAL AVENUE, MINORIES, E.1

8/8 or 16/«

High-cl ss Single Receivers, 4,000 ohms., pair

Crystal Sets Complete with *Phenes . £2 9 0
Single Valve Sets, complete with all Accessories .. £5 10 O
Two " » » pw e o £9 0 0
Variable Condensers for Panel Mount “oco2, 7/8; ‘0003; 8/@; 0008,
10/8; 'oo1, 14/6 eacl. Cabinet Mount, 1/s extre. Sheet

Ebonite, 3@ b.; Valve Holders, Lf= each; Fhament Resistances,
2'6 each; Slider and Plunger, 7d. each; Accumulators, 2'2 volts
10 amps. 4/68 each,

ALL ABOVE ARE GUARANTEED,  POSTAGE EXTRA.
W, H. SALT, 161, York Rd., Battersea, S.W.11.

HAVE YOU GOT ONE
of our e iscd Price Lists, B, All radio\})ar(s at ''right " prices. A
few examples arc quoted beiow, L.F, PANEL, COMPI ETE PARTS,
28/ § H.F. 23/8 3 DETECTOR PANEL 18/-3 TUNER, 43/8
¢all with driled etnwmite togs and diagr m for adding more valves
on Unit plan). FRASER PAT. COlL. HOLDER, 2z coils, 10% 3
scails, 22/9 ; FRASER BASKET COIL ADAPTERS (fit stan-
dard olders) 2/® each. Caniage paid over £1., — JAMES
ASER & CO. (address below).
RADIQ TUITION COURSES, Professional or otherwise. Alsd
Telegra hy, gic. Apply { r Pros, B, THE ELECTRICAL
TRAIN&NG GCOLLEGE, Radio House, Manor
Gardens. Holloway, Lendon, N,7, "Phone: North 1036

SCIENTIFIC APPLIANCES (e & Moz, Eletden, asnctl

LESS PARTS and Materials at Lowest Prices.

Ca.l an¢t sce our inunenso stock or write for Information and Prices,
11 Centre of London, Tvp of Kengsway.
SCIENT.FIC APPLIANCES,

11 and 29, Sicilian Avenue, London, W.C.1,

PORTLAND’S PARTS BY PosT
All parts fit and match. Ebonite, by return, 4/-1b,, any size,
Generous trade discount. List free,
PORTLAND, 39, Sinclair- Road, Glympia, W.14,

HEADPHONES

THE CHEAPEST ON THE MARKET

4,000 ohms 20/-
8,000 ohms 22/- > POST FREE

CASH WITH ORDER

As used in French Army and Navy.
Complete with headbands and 6 ft.
flex cord, Beautifully finished, Made
from best materials, Satisfaction guar-
anteed, Delivery by return, 3

CITY TELEPHONE & ELECTRIC CO.,
10, CAXTON ROAD, LONDON, N.22.

TR
@won

MAX:Y'S WIRELESS

L.O. Make a Crystal Set, 3,500 metres. Thus acquiré some

BUREAU

practice, yon can

ASK

then convert it into a Valve Set if you wish. Former 9} + 5, wound Cotton
covered Wire, Ebonite Panel, Drilled and Tapped (28), %tuds and Terminals, - A. w ] o
Xnobs and Crystal (mounted), Book on Wiring, well-made Cabinets .. £115 0
French Head 'Phones, 4,000 ohms 110 0 f l.
CompItte A TASE M. 3 1y ieeg Sunm ol =L c S BRRELA  SEEID or list Of
This gives you a Complete Set for Listening-in, carriage paid, for ... .E3 16 6 i
The above is supplied assembled in cabinet with phones and aerial, ready for use, Te Chnlc al

carriage paid, £5, Money returned if not

Special Offer—Lightning Arrester for Panel Mounting, post free, 2/-, l
24, Ludg te Hill, £.C.4, and Market Hall, London Road, Brighton

satisfied.

Books.
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PREPAID ADVERTISEMENTS.

B.A. Screws, Nuts, and Washers, assorted gross,
2s.3 list, 2d.—J. H. Bennett, Station Road, Willesden
Junction. f3ar

working Drawings of wireless sets supplied.
Sound technical advice.——Puckle, Buckhurst Hill,
Essex. i

Huge Purchase of ex-Government Wireless Stock.
Write for list giving full details. 150-watt dymameos,
£1; hedgehog coils, 3s. 6d.; loud speakers, 200
ohms, 7s. 6d.; 1-in. spark coils, 10s.; 13-in. spark
coils, 12s. 6d.; morse tapping keys, 3s., etc, etc. etc,
Three days' approval against cash, or please call.
\Write for detatled price list of all goods.—E. ;J.
Galpin, 16, Loampit Hill, Lewisham, S.E.13, Lonflon.

15

Sympathisers with Soldiers and Sailors who have
been blinded or deprived of useful sight in the war
are reminded that the address at which they are
being cared for and trained is the Headquarters of
St. Dunstan’s Work, Inner Circle, Regent's Park,
London, N.W.1. Cheques to be made payable to
the Treasurer. (Registered under the Blind Per-
sons Act, 1920.)

Actual Manufacturers of wireless parts and acces-
sories requiring orders communicate Wireless In-
stallations, Ltd., 15, Aldersgate Street, E.C. I's

Wireless Dealers throughout Great Britain are
strongly advised to stock parts for making up
wireless sets. Buy your parts direct from.the factory
at wholesale prices.—Newtonia Wireless Factory, 13
and 13, Whitcomb Street, London, W.C.2.

Double Slide Inductance, tubular variable con-
denser, “ Gamage’’ silicon detector, telephone con-
denser, mounted panel, all finished mahogany, under-
neath wiring; _pair 4,000-ohm phones, complcte; 4o00-
ohm phone complete; P.Q.-type phone; 1 in. spark
coil; two spreaders, complete (insulators, bridles).
Lot, £3 6s.—11, St. Luke’s Terrace, Dewsbury. [3s

Vvariable Condensers, .ooog circular pattern, r4s. 6d.
each; postage, 9d.; satisfaction guaranteed.—
Spencer Apparatus Co., 19, Sandringham Road,
\Watford. . {ss

Buzzers.—Specially constructed instruments by
which crystals can be set for reception, 2s. 6d., post
free.—Frank Hooydonk, Hornsey Rise, N.19. [or

Amateurs.—Filament rheostats, 8 ohms, 30 stud;
potentiometer rheostats, 260 ohms, 16 stud, excellent
for crystals. Ex-Naval, s, 6d. each, post free.—

Monk, 4, Alma Road, Plymouth’ (9s

Novices.—Undesstand your hobby by a simple
course of instruction. Particulars free.—Thompsony
11, Upper: North Street, Brighton. C[8s

Tetephone Recelvers Rewound ip to 1,000 ohms]
55.; 2,000 ohms, gs. 6d. Cash with arder.—M. lif
Hampshire,. 139, Sydenbam Road, S.E.26. J5%

Single Ear-pieces, 3s., postage 4d.—Wills, 120,
Station Road, Hendon. 6s

To Amateurs.—; round ebonite, 3d. ft.—104, Ponte-
fract Road, Barnsley. {7s

Receivers, Ex-Govt., 100 ohm, without cords ...
. @.P.O., 150 ohm, with cords
™ . R.ATF. Wirele:s, 200 ohm .

- New 4,000 chm D.W., New Wireless
Telephone Jacks ... .

" Plugs and Cords - ...

5 Dewar Switehes,-12-point ...
Valve Holders, 2 Nuts and Terminals, Ebonite
3-way Coll Holders, on Ebonite Base .., ‘il
o o s mounted
on Mahogany Stand
Best ‘* A’ Ebonite, i-in. thick, matt finish, eut

and finished to size, per 1b.

Engraving, Drilling, and Cabinets on Application

W. H. AGAR

Telephone Engineer

2,Finsbury Avenue, London, E.C.2

Telephone~LONDON WALL 8305

I
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seeeeeeee*t All the News in
§ a Nutshell in

The DAILY GRAPHIC

The Perfect .
feeresennese Picture Paper ceeeveeeendt

GENUINE BARGAINS

Special Offer for this week— H

Moorhead ** R” valves, absolutely new .. o B /5

Ex-Army Intervalve Transformers... J ... 18/¢

»w s Telephene 1 .o 15/«
Brown’s Type * A" Telephones, asnew

H 5,000 w, ... v 40's

LR i20w. .. 35'- ¢

isit our stew Derosustration and Showmrooms :
321, Vauxhail Bridge Road, Victeria, S.W.l1.

i We solicit your Inquinies:
ifor all component parts :
:Valves are sent at pur-i |
i chaser’s risk by registered
ipost. Post paid on ali:

'Phone : Victoria s413.

WHALE & CO., 201, Powls St., WOOLWICH, S.E.18.

‘Phéne:,
Woolwich 5{8,

F. A. WRIGHT,

' SPECIAL OFFE

Crystal Sets, with double slide inductance, range 150 to goo metres, 25 miles telephony, soo
miles spk. complete with crystal detector with tested crystal (no batteries required), telephone
condenser and terminals, Polished mahogany throughout, size 12” X 11° X 6° hig
with 1 pair of Brown's ¢ D" 4,000 w. {new) Phones only. £4 18 6 Limited number,
Crystal sets only as above, each 47/8. Crystal detectors with tested crystal, each 5/6.
Inductances wound 10” X 2}*, each 4/6. 5(6
. Valve amplifier for use with above set. Prices on application. Call or write, Bus route 2a and 73
13 Terms cash with order. Post paid

46, Rutland Road, CATFORD, S.E.6

—

NOW’S YOUR CHANCE WHILE OBTAINABLE
ORDER NOW, SATISFACTION GUARANTEED

, complete

10" X 31, each
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pre—— l_-llGHEST QUALITY. COMPETITIVE PRICES.,
y ' SPECIAL DESIGN FILAMENT RHEOSTAT
Strong Phosphor Bronze” Contact Arm which will not
work loose. Easy to fix to Panel. Excellent construétion.
HAVE GREATLY REDUCED THE PRICE OF THEIR [ PRICE 4/-.
Aerial Wire, Stranded, 7/25, per 100$ .. 3/6
R P R ,»  Pulleys, Aluminium with Cord .. o 2/
,»  Insulators, gretlan gigg Ty;,ioe 30:
1 ¢ > ee t quality .., e e 3ds
WORKMANSHIP ON EVERY ARTICLE IS STILL UP TO THE HIGHEST STANDARD RRETIRTE Ry e el A
o 5 5 3 o Grid Leaks (Tubular) 2 Meg. (en-
Write NOW for Comprehensive Money-saving Price List Inductance Tubes, 12°% 3° o 6 o clesed) ¢ 2
) X 47 ... 8d. rid Condensers
P 0 S T F R E E :, :: :: ;(( ; v 1= Valve Holders, Screwed chs
TRADE INQUIRIES RESPECTFULLY SOLICITED Sliders and Pl'unge:: = 6. ;: E:‘siz‘;orsl?l.etlelc?rs&tténes
§ 2 2o Al 1 $ , B ’
Aerial Wire, 7/22 bare copper stranded in 100 It. hanks... /- per hank Bhamelied Wi aa gaae b, 2 c’ysz‘?ni,ﬁ',"’éﬁeni,'°§fﬁﬂin, e “.” 8d.
ili:f Ent.tgx:ét{g:ugt::s Rzolél “l))y él::;.' 4 dn, 't‘lq:le e 4d. each. Knobs with 2 BA Brass Bush ... 4d. Crystal Cups with Screw ... .. ad
4 rass r ers, cu
i diilled ready for ixing Nl s o, fach. TRANSFORMERS, NOTE MAGNIFIERS, Etc. POSTAGE EXTRA.
Inductence Biider, complete with plunger .. ' . 9d. eaeh. H  Opiice & Showronms: i
Cardboard Cylindérs, 12 in. by 4 in. diameter .. ... .. Sd. each. THE 499, GROVE GREE !
No. 24 Enam{alled Wma, H.C. ytnlle tol::'xr:rg:r 2/8 p::clt; ESSEX WIRELESS CO TO%S'I'ONE- ENIED ‘
Large or small Condenser Plnbes(Alumhlium) 1/- doz. Telephone—- WANSTEAD 748. (1 min. from Statioa, G E.R.
Large Spacer Washers for condensers eut troe to v 7d. doz.
Small  ,, 5 & 5y (l 000Lh of anlncl)) 5d. doz. ——e——,—— e ———
Ivorine Scales ... 9d, each.
Condenser Box, in Polished Ouk or Mahognny, 31 in. by 31 in,
by 2in. ... 4/6 cach,
0008 l\r[“fh Condemz)er;. Bcomplece, “assembled in Polished 1 N THROUGH ITS EFFICIENCY THIS
ahogany or Oak Boxes L 5/- eac]
All neces:ary parts tor above Coudencers ‘o drilhng or ﬂttmg J L.F. TRANSFORMER has EARNED
s r;q;‘lmiegh buttl:nmssombkd T WL 12"6 eac:: A REPUTATION FOR ITSELF,
ut without box 9/6
Du.tau but t\;nhouc Lux and Ehonite top suitable for pnnel b AND IS NOW IN LARGE DEMAND
mounting ... 8/6 each.
Crystal Detecmr, mounted on Ebomte comp)ete with Crystal 4;6eaeh. BY EVERY CLASS OF USER
{;a:’ge or Small Colm.act B!tluds = S0l L . Gdides. | y Deal
alve Legs, complete with nuts and was| e .. 2d. each.
Govermnent Surplus Accumulators, 16 voib 15 nmp hrs, in ﬂs“ qur SOer for
case complete (fL.or) ... b = o . 20]- each
Hart Accumulators, 4 volt 24 amp. s, oo 14/9 each. G LN} ”
1 ackmg and postage for last ltem 1/3 e'lch E
J. B. BOWER & CO., LTD. | | HF. TRANSFORMER
WIRELESS APPARATUS MANUFACTURERS .
Kingston Road, WIMBLEDON, S.W.19 || | || GENT&C L™ Funis wis. LEICESTER
"Phone: WIMBLEDON 1030. Works: MERTON f Newcastle-on-Tync: «Tangent House,' Blackett St
London: 25, Victoria S:., 8.V
-l PRICE 22/6 EACH |
|
| :-.................‘...........0'............
L ]
FOR TOOL BARGAINS | : Pl :
e+ Our new Season’s list is now ready and will be sent to
CALL or WRITE TO-DAY to: . any address for Two Stamps :
L]
%eforetl':geggf e%a’zi‘awlller? conllpltretg our rufs dReme‘xvpbar. we h&we the . SEND __TO -DAY FOR YOUR COPY '
arges of Tools to relect from in London e guarantee you =
satisfaction, so you can safely shop by post. Bargain Listsentpothgee. | 5 ELECTRICAL SUPPLY STORES -
Wireless Specialists,
255+ o
GEORGE ADAM 5 S m,;]'" "\:,Gg ,HULBOH"' 2 5, Albert Terrace, King Cross, HALIFAX. :
= .............‘.................'..l..l......

HERE WE ARE AGAIN!

The hundreds of letters which we are receiving from our customers prove beyond Wil any Customer not entirely satlsfied with his Phones
doukt that they are the finest Phones on the marlt, irrespective of price. kindly mu;. suima ::-n 1wc Il;'g:lr;fund ]m.g‘ cash. .
k. igh nsion pply, sh made gunarantee
A fill deseription of these "Phomes is given- in our Forre ngli emeon O Es e S
ememesms CATALOGUES 4d. post froe. smsmsmem Huge Stocksof B.T. H. Mullnrd Ora and Marconi Ogram Valves

%

104017 - 104/19
CRYSTAL CUP. 10416 INDUCTANCE SLIDER. TERMINALS.
With screw: to fix Complete with Spring and Plunger. 6d. each, To fit flash lamp

Crystal. 10‘:[1& 3 sqllx)are brass rod in 13° lengths. battery contatcts.

3d. each, 4d, each, 24~ per doz.

Picase remit ample postage. Balance will be setuynea.
Wholesale Distributing Agents for Scotland:—J. Corst'n fiinclair & Co., 47, Waterloo [Bt., G
}b:t‘;ﬁs:;(aems at BOLT % 4 —McLeod Bros., 180, Blackburn Road. BURY--Bennett & Co., 12 Lnion Square.
WARRIN: TON—Economlc Electric Co., 64 & 66, Sankey Street. BRADFORD—The Grnmophone Stores,

150, Bowling 0ld La

\ =)
r Telephone.
e J. L. CARTWRIGHT & CO.
s true representation of the Works : 104/14

gwivel—a remarkable feature ol CRYSTAL DETECTOR,

our phonea. “Tele Tams : Manufacturing Electrical and Radio Engineers fe;z ns;’::;' The neatest design and best
et e s Plents rde s adsrts e e o,
40 ohm ... 2 chester. o .
4000 ohm .. 25I- wo 130, (PPt) 24 London Road, Manchester contact may be changed a3
8000 ohm ...  27/8 5ih Edition, ( L ) J d 9 : will' &/= each.

-
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Radio brings it:

MAGNAVOX tells it

MAGNAVOX

THE WORLD’S FINEST
LOUD SPEAKER

O enjoy and obtain the greatest possible satisfaction from your Wireless
Receiving Set, equip it with a Magnavox Loud Speaker,
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.

To be obtained from all Dealers or direct from the HNanufacturers and Sole Licensees :

STERLING TELEPHONE & ELECTRIC CO., LTD.,

Telephone House,

210/212, TOTTENHAM COURT ROAD, LONDON, W.I1

Telephone : Museum 4144 (7 lines). ** Cucumis, Wesdo, London. "

| == NEWCASTLE-ON-TYNE:

e

l

(L TEN[ 1] l1

9, Cl'wenng Place.

COMPLETE SINGLE HEADPHONE (lcss head
band) 2/9
Low Res:stancc, po.,nge ﬁd e\tm

Very useful in making up. A very, ver
and_effective pair of leadphones, Loud
ete.

cheap
Speaker,

in dia.,

Bwitch Knobs, 1} in.
tapped

kourled edges

a

Contact Studs, with nut and
washer, per doz., 6d.

vatve Legs, with nut
washer, each set, 2d.

and

Terminals, complete, small and medium, per doz.
1/6.

Terminals, \War Office pattern, complete, large,
per doz., 2/-.
Square Brass Centre Rods for condensers, ad.
2 BA Brass Screwed Rods, 12 in. lengths, ad.
Brass Nuts, 2 BA, 4 BA, and g BA, per doz. 3d.
Tuning Bar, square, Lrass rods in.13 in, lengths,
d.

[
Ebonite Sheets, various thicknesses (cut to any
size), 4/8 per 1b.
Switch Arms, cofiplete, 11d. and 2/-.
POSTAGE EXTRA.

Telegrams:
WORKS:

Dagenham, Essex.

Hear the

INQUIRIES INVITED.

No. R 1282
(18 in.

IMMEDIATE

8, Park Place.

Aerial, Earth and Phone Labels, each, 3d.
Aerial Wire, 100 ft. 7/22, with 2 insulators, each
set, 3/6. f2/6.
Aerial Siticon Bronze Wire, 18 gauge, per 1oo | a8
wireless Masts, in 4 sections, totalling 1z ft., 4/9.
Valve Holders, 4 legs, with nuts and washers, 1/-.
Ebonite Valve Hoiders, complete, best gquality,

1/9.
Slider and Plunger, 5d.

Insulators, porcelain, small egg shape, 3d.

Insulators, porcelain, 2-in. reel,

Insutators, large shell type, 7d.

fvorine Scales, 6d.

Crystal Cups (small and large) each 2d. and 6d.
Crystal Detectors, 3/- and 3/6.

Lightning Arresters, 2/-.

High-Frequency Transformer Former (8 divi-
sions), 4/6.

Leading-in Tube, 6 in. long, 2/-.

Copper Foil, 4 X .oo2, per ib., 2/8.

2-Coil Holder, with estended arm, complete

for panel mounting. 12/9.
3-Coli Holder, with extended arm, complete for
panel mounting, 17/6.

' 0“! I_O (1 1] 0_0 l—l (11 O_l l_. (L IENT  THNY  YERY - 1] |-| ]

MONEY SAVING

STUDY TEHESE PRICES

COMPLETE BUZZER SETS (Government sur-
plus), less Battery. With special Morse key,
phone and head "band and connecting cord,
buzzer, platinum coutacts, 2 heavy termmxls,
induction coil, mouanted in strong teak case.with
canvas top and shoulder strap, each ... .. 7§

Postage 1s. Al in full working order. Must
have originally cost over £3.

Fixed Condensers, 1/8 each.

Condenser Vanes, 7d. per doz.

Condensers Spacer Washers,

large, 4ad.
doz.; small, 3d. per doz.

per

0.003 and

COndensers (Dubilier),
2f8 each.

Ditto

o.00f, 0.003,

ditto  fitted with grid leaks, 5/- each.

CASH REFUNDED '

GREAT REDUCTION IN PRICE OF * PALMERPHONES *’ FROM 29/6 10 25/-

IF NOT
SATISFIED i

GEORGE PALMER

47, Gerrard Street, London, W.1.
(T Iar 7] l—i (L] ] .—0 0__5 1. IMl - THT ] I}l 1}

Pnnted and Published in England by CASSELL & Couru\', LimiTeD, Ludgate Hx]l London,
AGExcy, LimTteD.

ECs,
Saturday, October 28, 1022

(IMMEDIATELY BEHIND £
SHAFTESBURY THEATRE, -
SHAFTESBURY AVENUE)

i  WHOLESALE
: TRADE
SUPPLIED

1eeamesssnetestnaie s

Il ]

-

i
=
-

Solc Agent for South Africa, Cunuu. News


http://www.cvisiontech.com

