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V24 (Ediswan), No. 3794 -f 82 290,000
Vz4 (M.O.V. 1190) | s§o0 70,309 Manufactured entirely in our works,
Métal R - & i 115 73,200 Goswell Road and City Road, under mass
A bad (cheap) French R 42 1,362,000 production, hence the qualxty and price.
ra 0122 - - 82 76 000 Guarantee.—We agree {o return cash in
| 379, full if not satisfied, and retuned fo us
Ora 6220 - & 73 568,000 SPECIFICATION undamaged within 7 days.
" %k * Case.—Best hard Aluminium, solid drawn and ~ We specialize in the manufacture of
- accurately finished,
XTRAUDION f 12 0 90,700 Mlsn;;”;_;‘“c':t‘e‘we Barcetiinciiaiior of  Drecision Tools, stamped and turned
M.O. valve, R4944 - | 10§ 93,700 gg::‘!a;l::g;‘;znf‘!:el tesulting in strong and  parts, in large quantities. Send us your
R4B (GECO), NO. 2’48 I -8 84,200 Cole”Plﬁelfes —I‘mest quahlgﬂo{ special soft iron, enquirnes.
” with re insulating
B'TH UA (28880) = 6 9 1307000 | Wire.—Each earplecegis“ound\\llhhelen glish We are exgerls in the produc“()n of
high conductivity copper wire to z,000 ohis Magne!s Of all <hapes and from Tuncslen

The above table is an extract from “ THE RADIQO
EXPERIMENTERS HANDBOOK," Part 1I, by
Philip R. Coursey, B.Sc. (Eng.), and needs no
comment from us; suffice to say that the
“XTRAUDION” takes only °4 amperes at four
volts and requires an anode potential of 30-75 volts.
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? - e 1 5/- Excellent Oscillator
ric Unequalled Amplifier

by special machinas.

Diaphragms.—Made from_ selected Ir:n, per-
fectly flat to ensure perfect tone.

8pacing Washere,—Special thlu hard brass to
obtain correct distance for perfect results.

Ear Caps.—Solid ebonite of ample size, best
fitish and correctly proportioned.

Insulation —This is a particular feature and
recelves careful altention, finest materials ouly
being used.

Head Bands.—Made from best quality Spring
Stcel, copper-plated, oxidized, and relieved,
gni;\g beautiful finish.

Tealiug —Every carpiece is tested thoroughly
during and alter assembly.

or Chrome steels.

B. D. & Co.

(Edward A, Boynton)

ADMIRALTY AND WAR OFFICE
CONTRACTORS.

Works : 167-173. Goswell Road, E.C.1,
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361-363, City Road, E.C.I.

Finish and Workmanship.—Of the best possible
u roughout.

Aszembly.—By skjlled labour under exgert
supervision.
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Telephone : Cletkenwell 6238,
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: SPECIAL FEATURES:

i A. Aluminium Screening Disc,
which besides enhancing " the
appearance of the Dial as it lies
flush with the Panel, prevents
the Hand of the operator pro-
ducing capacity.

B Metal to ' nietal~ adjustable :
bearings, of which we were the
origipators, as applied to Con.
densers,

C. 22 Gauge _.bhard Aluminium

Vanes,

type AHI

CONDENSER

K, —for Panel Mounllng— B CITTITT T YT L T T

—is unsurpassed for workmanship. quality of materials
employed, efficiency and PRICE, which, by the way, has
NOT been INCREASED.

TESTIMONIAL——-ONE OF HUNDREDS :—

Gentlemen, 23a, -Old Bond Street, W.x.

With reference to the Condenser ‘001 which you supplied to our order yes-
terday. This was fitted to an H.P,R. Tuser and amplifier last night with the most satis-
factory results. ' The tuning of the Paris concertsias been-made infinitely easier.. We
consider your instrument the most wondﬁrful value ‘arid a model of what \\orkmanshxp

shculd be.  You can make any use"of this letter you like.
AL originals can be inspected. Yours truly, A. O. FRE!\CH BREWSTER

Complete in every respect, and exactly
as illustrated, to the following speciti-
cation :—

Rotary, AirDielectric, 22 Gauge Aluminjum

Vangs, Metal to Metal Adjustable Bearings.

Spacmgbetween plates sufficient for pres-

atiagato oy alls, “Ensraved Ebonite Don’t buy shoddy sets of Condenser

Diall Is suitable for mounting on any panel =}
up to 3" thick by drilling 3 holes. Supplied parts which are well nigh impossible
with screws:fox fixing. = af assembly, or half assembled Coan-.
PLATES ‘PRICES: A fo : densers, -which. are .merely thrown
57 i - . 10/- b getlzer. BUY OURS. We spec:alxse in Condensers. Complete in: every respect
; 29 ! ‘0005 .. 86 and exactly as illustrated.
19 '0003 _ 6/9 R !
:: 13 0002 g e 5[6 ' F O N S !
chisl-a.ge and 1:1;:3(m}zs In gesponse hinu:ner‘ous A L L Prompt Dellvery. |
H th L ki ,{1 Jaed e enquiries we beg to state
P T e i wemanuisciure Varisble THE CONDENSER PEOPLE, .\ ith Order. '
i Dont allow our low prices to prejudice you. They QITENTCTS oMY, 230a, HERMITAGE ROAD, LONDON, N.4. .
e e el e v ot Ou Fisbry Pak e o Magoe Howse

FALLON CONDENSER MFG. CO., LTD., Mgkers of Half the Worldls Variable Condensers.

¢ cagries our money-back guarantee
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HERE are times when one’s set com-

mences to howl with a perseverance
worthy of a Dbetter object, and with such
ferocity that one is driven to profanity.
Weird cat-calls, shrieks of agony, and all
the moans of a soul in torment emanate
from headphones or loud-speaker. One
wonders sometimes how so small an in-
strument can produce such a volume of
discordance. ;

Re-radiation or Osci.lation

On the commencement of the howl tap
the finger on the aerial terminal to test
whether the howling is due to re-radiation
or oscillation, for if that should be the case
vou will be reproducing your own trouble
in the receivers’ of other people up to a
half or three-quarters of a mile away. If
oscillation is present a distinct “plop”
will be heard in the phones as your finger
touches the terminal, followed by another
click as your finger is removed.

The remiedy in'this case is’ so simple
that one wonders why offenders continue to
inflict such unnecessary trouble on other
people : the reaction coupling is too tight
—Iloosen it. If this does not check the

howling, perhaps your filaments are too
hot : turn them down until the intexr-
ference ceases.

Another Reason for Howling
But the fact that your set is howling
need not necessarily mean that it is

To the amaleur whose sel seems
particularly prone lo howl this article
is specially addressed. Systematic
searching for the {rouble will always
resull in its discovery and elimination,
and the best system of trouble-hunting
lo work upon is here explained.

radiating and causing trouble to other
people. The cause of the howl may be
due to certain parts of the set reacting
together and causing internal oscillation.
Therefore if on testing for reaction in the
manner described above, no “plop” is

heard and the set is howling continuously,”

you can be pretty certain that the trouble
is due to inter-reaction between some of
the internal parts of the set.

Stop that Howling!

Connections ,

First of all examine the external con-
nections and see that all are firmly made
and that the aerial and ecarth leads are not
running too close together or parallel.
Then go over the internal wiring and
make sure that no two wires are too close
or running parallel where not well in-
sulated, especially the connections to the
grids of the valves. Try the effect of
removing or substituting the grid-leak,
particularly if the detecting valve is a
new one, or if you are using a different
one from that with which you usually
listen-in. It often happens that the grid-
leak is unsuitable in such a case.

Lastly, the valve you are using may
have become “soft” or gassed by excessive
plate voltage, and the latter is causing the
trouble. Besides turning down the fila-
ments, try reducing the H.T. voltage.

When ¢“ Fading’’ Occurs

“Fading” is another annoying fault-that
sometimes occurs in a valve set, and the
worst of it is that it generally happens:
at a critical moment when you are enjoy-;
ing a cCertain item or picce of music.

Desk

How a receiving set can be conveniently mounted in a roll-
top desk is shown in the above photographs, which depict a

station built by Mr. F. Worrall, of Bolton.

Roll-top
T

The illustration | be used.

right is a near view of the panel,
set, so arranged that either one, two, three or four valves may
! A switch is provided to use either direct or loose
on the left shows the whole receiving station and that on the | coupling,and another to remove the reactance connections.

e

The receiver is a 4-valve

o
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The circumstances by  which fading
ocgurs are more often than not heyond the
control of the amateur. Sometimes it is
due to some peculiarity in the formation of
the earth, which causes the wireless waves
to be occasionally deflected from their
direct course. Again, it may be due to
another transmitting station which is send-
ing on a wavelength nearly the same as,
or a direct multiple of, that of the station
you wish to hear. When this happens the
waves of the two stations become jumbled
together and alternately get in and out of
step with one another, causing beats that
occur at regular intervals. If these beats
occur rapidly they cause the receiving set
to howl, or they may galternately cause the
signals to increase and decrease, so pro-
ducing the phenomenon of fading.

Here again the grid leak may be at
fault, and this portion of the set should be
overhauled as mentioned above. Test the
two batteries also, as a battery that is

running down may cause irregular signal-

strength, ‘though it is more likely to give
rise to a gradual fading away of signals
until there is dead silence. If this is the
case a few minutes rest will often allow
the batteries to recuperate a little and
provide another short spell of entertain-
_ment, when the same thing will be
repeated.

Small Details that Count

Do not forget that more troubles are
likely to develop from the neglect of small
details than from any really radical fault
.in the set. Loose leads account for a
great many of the little odds and ends
that are constantly cropping- up to annoy

you. All sorts of troubles can be traced
to loose connections—crackling noises,
“frying,” lack of signals or loss of

strength, or even fading if the loose con-
nection is moving about very slightly.

Keep your set clean.
amount of leakage may occur over the
surface of a panel if it is covered with
dust. Moisture, too, is apt to condense on
the surface of the panel, so that cleanli-
ness in this respect is amply rewarded, by
increased efficiency. |
the valve legs and the valve sockets occa-
sionally. The thin coating of rust.or oxide
.which is wont to- form on them can have
a considerable bearing on yeur signal
strength. Terminals also should be- ex-
ramined at frequent intervals, so that clean,
tight connections are assured. Switches,
especially of the “knife” variety, require
even more attention, and should be kept
‘as clean and bright as possible.

Look to Your Batteries

A word about the batteries. Keep the
surface of both spotlessly clean, im order
to minimise the risk of leakage.' This will
be rather difficult in the case of the L.T.
accumulator,
the acid to creep, and of the gassing that
takes place when the célls are charged.

But keep the surface of your accumulator-

as clean” as possible. Another point to

A cansiderable .

Don’t forget to clean .

owing to the tendemcy of.

‘battery),

34

remember is to keep the acid solution in
the battery up to its required level—
quarter of an inch above the surface of
the plates—adding clean distilled water to
make up for evaporation.

Then periodically the cells should be
cleaned out and refilled with fresh acid
of the correct purity and specific gravity.
This job is generally left to the electrician,

JULY 14 1923.

and should be done every six months or
so, and more often if the sediment that
collects on the bottoms of the cells shows
any likelihood of touching the plates.

By keeping the foregoing hints in mind,
and following them; the amateur can rest
assured that he i1s helping his set to attain
that purity of reception which is, or should
be, the aim of every one of us. A. J. B.

Making a
Variable
Grid Leak
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T\VO odd strips of ebonite or fibre,

two terminals, seven contact studs, a
short piece of flex wire, a few lines
drawn with a pen, an old wander plug

and six small screws are all that is
required to construct a very . efficient
@ = o - o
O--0—0—0—0—0—10—0 O
o < <o

Fig. 1.—The Leak Line.

Q00000000
- Fig. 2.—Ebonite Mount.

Fig. 3.—Plug.

Fig. 4.—Ends of
Ebonite Strips.

Fig. 5.—The Complete Leak shown ln Part
Section,
variable grid leak. Reckoning the

value of the indian ink lines and the
wander plug as nil (the latter being re-
trieved from a disused’ high-tension
the cost of the remaining
materials should not exceed 1s. 6d.

Two strips of i%-in. sheet ebonite, pre-
ferably matted, each 5 in. long and about
1 in. wide, are marked off and drilled as
shown in Figs. 1 and 2 respectively.
The instrument shown in the photograph is
made of red vulcanised fibre, but this is
purely a matter of ‘taste. ~The two end
holes in one strip are drilled for two small
terminals, the othier severn. holes being pro-
vided for the contact studs. All holes are
well recessed underneath to accommodate
the nuts. An indian ink line is drawn
along the top surface of the strip between

Variable Grid Leak,

each hole with the exception of the space
between the last two holes (see Fig. 1),
Each contact stud is drilled down through
the centre as shown in section at Fig. 3,
and the wander plug is made to fit tightly
into these holes. A small washer made
from several ‘thicknesses of soft tin foil is
placed under the shoulder of each contact
stud to ensure good contact with the ink
line, and the studs are them screwed firmly
n position.

The holes in the second strip should
be large enough to slip over the terminals
and studs. Before attaching the terminals
slip on the top strip, place both strips in
the vice, and drill a hele in the right-hand
engd, as shown by Fig. 4, large enough to
take the flexible wire. Take off the top
strip, attach the left-hand terminal in the
same manner as the contact studs, secure
the bared end of the short piece of flexible
wire under the shoulder of the isolated
terminal on the right, and fit the wander
plug to the opposite end.. The top strip
may now be.permanently screwed down.
If there are no taps and ’dies available,
small wood screws may be used if holes
are first drilled in the bottom strip. The
instrument should now be nicely trimmed
up round the edges with a file and some
emery-cloth, and if necessary the space
between each strip can be sealed up with
paraffin-wax. The general arrangement of
the device is clearly indicated in Fig. 5.

It will be seen that different values can
be obtained by altering the position. of the
wander plug, and the advantage of such

.an arrangement should be readily appre-

cidted by experimenters. The correct
value of the leak in a rectifying circuit is
a very critical factor, and dabbling with
separate leaks made up in a haphazard
way is a tedious job necessitating many
connections and disconnections.  This
trouble can be obviated by means of a few
simple adjustments if a variable leak is
used, amd-~praperly - constructed the one
described will be satisfactory in every
way. SN T 1.
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- A Transmission Board or Chart |
g AN IDEA FOR WIRELESS CLUBS g
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E reproduce on this page an original

idea for a chart showing at a glance
all the well-known broadcasting transmis-
sions (accerding to British Summer Time).
It has heen drafted by Mr. A. H. Clifton,
and readers will recognise its value at a
glance. Merely by running the eye down

a vertical column it is possible to see ex-’

actly those stations that are transmitting
at any given hour on any evening of the
week. Thus the experimenter, sitting
down to his set at g.45 on Monday even-
ing, observes by a momentary glance that
all the British Broadcasting Company’s
stations are at work; that The Hague and
Radiola will last well into the next howur;
that Radio-Riviera will be on for fifteen
minutes (but can he hear it?); and that
Prague is on, but it is doubtful when it
closes down.

We should like to reproduce this chart
from time to time in AMATEUR WIRELESS;
but there are technical difficulties in the
way of making the periodical alterations,
however -slight they might be, and it is

thought that wireless clubs would like to
have a chart of this kind available at their
meetings, and that many wireless manu-
facturers and dealers would welcome it
as a show-window attraction. In the
majority of cases it would be sufficient if
a chart for just one evening were ex-
hibited. At any meeting of a wireless
society a request by the president would
certainly result in a member volunteering
to attend a quarter of an hour before the
usual meeting time for the purpose of
bringing the broadcasting chart up to
date, a matter of no difficulty whatever if
only a one-evening chart were in question.

Every reader will have his own idea as
to the most practical form in which te
construct the chart. The names of the
stations need to be set out perfectly
clearly; the individual names will not
vary, but occasionally one may drop out
or a new one be inserted. The problem
is to arrive at a form of chart that can
be quickly brought up to date. Personally
we incline to one of two ideas in this con-

nection. In the first place we should work
in half-hours instead of in hours; that is,
each vertical column or unit space would
be half an hour, so that the reading for
the evening would be as follows :

TUESDAY

Q o
alalalafaafslo|sl g8l el 8l
m\o\o:\:\wmfwruu-——-c
PLLyrp iyl A SN
ol Bl ol &l ol @l of &lol &l o &l of &
m| O] K| Kl || & ] | 8| w| =
A A S N L]

|

If the whole chart were contained in a
tray, each half-hour space could consist of
a square block of wood—white on one side
and black on the other. The black would
represent tramsmissions and the white
‘“nothing doing.”” By means of a steel point
any block could be picked out and re-
versed. A better idea would be to attach
narrow mouldings (picture moulding
fashion) horizontally across the board, and
on these narrow mouldings to hang s.
shaped-pieces of thin metal, painted black

(Continued on gpage 54)
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. q 0 ram_mformm,mxoruom._m&rco;mkgmo\-pmgm\nreomgW\D%hécio:,
Lonpon. 2L0. 369 ﬁ — ! - -- -4 — = wl _ '— @ W w ﬂg
NEWCASTLE, SNO 400 e | [
MANCRESTER 27, 365 * *slw -:-'li #plw:f_f ilﬁ'.f-# #'Ié? n %
BiRviGHAN ST 425 LI L I R L L LRI - LI I KX
Guisaow SSc | ||| M | mma | sl | |mmiis | |scew | s | s
CARDIFF SWA 353 T | BN B | MRS TR | MR BN | BRI IR | el S
" BELGIUM. ‘ u I
| BRUSSEL S, 1100 B B L Y
HOLLAND. i
THe HAGUE , PCGG, 1050 ] &2
. - PCUL. ETw0 |
-~ PCKK - i e
YMUIBEN. PCMM, - | =
AMETERDAM. PAS, - L
FRANCE.. i [
RADIOLA. SFR. 1180 e 1) L . LN =R
PARIS. FL. 2600 = of @ [[m] [m l‘lg*l- | n) m[s L) s
| Ranio-Riviera (Meddeo| | | | | - - _ N NN N - = =
Ecove. S.0tsPT. 450 | mem - =
GEfcMAmr_ . ]
CZECHO-SLIVAKIA, SWITZ Ly
BERUN. LP 2800 ] - [ | = e
PRAGUE . PRG. 4500 Eb ' L I m (.Y & l i
GENEVA. WB. 1200 m | -] - || m | || m ] =] ]]

“Lmateur Wireless"” copyright.



JULY 14, 1923 a7 (mateur Yireless
-mmmummummmﬂmmmmmmmmuummmmwmmmm4mmmmmgmrmmmmmmmmnﬂuﬂﬂmﬂmmmmmm =

0

in

. The Microphone Amplifier

[

o AND HOW IT WORKS

E pooanngsaoananonoanonngnsaononsunonbnnnnoonoRonnnnnnnnnnnnnng

iT is well known that at the present stage

in the development of wireless it is
almost impossible to use more than three
stages of low-frequency amplification with-
out producing distortion. Moreover, there
are times when three stages will not give
sufficient volume of sound. It was for use
in cases like this that the Brown micro-

Fig. 2.—Details of Parts of Amplifier,

phone amplifier was developed. This in-
strument magnifies without distorting, and
can thus be used in conjunction with a
three-valve L.F. amplifier without pro-
ducing any disturkting noises. Normally
the addition of this amplifier is equal to
two extra note-magnifiers. Another ad-
vantage is that the microphone amplifier

is more economical in opeération than an-

equivalent two-valve set.
L o
Working Principle |
An ordinaty microphone consists of two

PHONES

{7

Inpur

MicroPHONE

| Receiving
Couws

6 Your
Fig, 3.—Circuilt Dlagram,

discs, between which are placed loosely-
packed carbon granules. When oiié
speaks air waves are produced which
strike the front” disc and cause it to
vibrate. Thus the carbon granules are
sometimes compressed and at other-times
the pressure is released. It vxll be
apparent from this that when they are
compressed the resistance is much less
and more current will flow -in, the micro-

phone circuit. On the other hand, when
the pressure is released the resistance will
be greater, and consequently less current
will flow.

The prmclple of operation of the Bro“n
amplifier is that magnetic means are em-
ployed to actuate the microphone instead
of air waves, as when speech is trans-
mitted. The general arrangement of the
apparatus will be seen from the photo-
graph, Fig. 1. Fig. 2 shows the positions
of the components in detail. P is a
permanent magnet, at the side of which
are built up the coils ¢ on laminated cores
L. A is an adjusting screw to prevent the
vibrating reed v from sticking to the mag-
net. One end of the reed is rigidly
attached to the centre disc of the micro-
phone M.

The Circuit

The circuit diagram is shown in Fig. 3.
The terminals marked input are connected
to the phone or output terminals of a valve
or good crystal set. The receiving coils
have a resistance of the order of 2,000
ohms. The microphone has three discs,
of which the centre one is rigidly attached
to the vibrating reed (not shown 4n circuit
diagram). A six-volt accumulator is con-
nected across the middle disc and each of
the outside ones, both of which are con-
‘nected in series with thé primary of an
open-core transformer, marked p. It will
be seen that these are in parallel. The

secondaries ‘S are connected in series and.

placed across the output terminals, to
which phones or a loud-speaker may be
attached.

A S A S OO OO A0S0 20D I EEEEOOOEHEEREOAEEHAOEEEEER

Fig. 1,—The Microphone Amplifier,

When a fluctuating current flows through
the receiving coils the wvibrating reed
will cause the centre disc to move

-also, thus causing a difference in resist-

ance on each side of the microphone.
The result of this is that a variation of
potential will be caused in one primary,
with very little current variation. In the
other primary there will be a large current
variation and little difference in potential.
These coils are connected in parallel, and
as they are supplied from a common
battery the total watts in each circuit will
be the same. But as the secondaries are
in series a difference of both current and

potential will be induced in them by the~

primaries, and therefore a
amplifying effect is obtained.

step-up or

Transformers

The two trans’ormers are mounted on
the base of the instrument, together with
a small condenser, not shown in Fig. 3. It
is claimed that this amplifier is more
economical in operation than a two-valve
note magnifier, which it will replace. It
is. not guaranteed to work with a crystal
set in the ordinary way, but will if reason-
akly loud signals are received in the first
place.- . St

) B
“Simple Tests for Condensers|
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“T"HAT most indispensable of wireless cern'the fixed type of condenser only. In

instruments, the condenser, whether of
the fixed or variable type; should invari-
ably be tested for good insulation before
being put into use in a receiving circuit.

The apparatus required for the tests are
a flashlamp bulb, a battery to light it,
and a telephone receiver.

For the first test connect condenser,
bulb, battery and phone all in series. If
a varxable condenser is being tested, swing
the moving plates a complete half turn
backwards and forwards.

If the bulb does not light up it may
safely be concluded that there are no un-
wanted metallic _contacts bridging the
positive and negative sections of the con-
dénser.

The second and. third tests—for the
quality of the dielectric itself—will con-

the case of the movmg plate variable con-
denser the dielectric is, of course, air. :
Touch the two contacts of the condenser
with the terminals of the battery, thus
putting the two momentarily in series; the
plates of the .condenser should now be
holding a charge, and this can be verified
by joining up the telephone receiver in
series.with the condenser. If everything
is as' it should be a click will be heard
in the phone at the moment of contact.
The final and iost severe test is to
charge up the condenser as described
above, but instead of tcsting with the
receiv.er immediately,-let an hour elapse
before so doing. If at the end of that
time the charge is still there, as proved
by the phone, the condenser may be passed
as.satisfactory. A. P,

¥
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Aerials Attached to Trees
N aerial attached to a tree which sways
in the wind is likely to be a source
of trouble unless means are taken to over-

Method of Attaching Aerial to Tree.

come, as much as possible, the movement
and strain.
The way in which this can be done is
shown in the accompanying illustration.
The spring should be strong, ‘amd it
should be difficult to stretch it more-than

an inch or so by pulling with the hands.

It must be thoroughly greased ‘or oiled
frequently to keep it from rusting.

The end of the aerial nearest the house
can be brought to a pulley secured te a
chimney or wall. A, W, X

A Cheap Lead-in Tube

HE materials required for making" the

above will be one piece of glass'tube
about 34 in. diameter (the cost should not
exceed 3d.) and one piece of rubber tubing
to fit fairly tightly inside the glass tube.
It should be abow% 4 in. longer than the
glass. Before putting the rubber in place
it should be given two good coats of
shellac varnish. The rubber, when in the
tube, should be left 2 in. clear on each
side, and when the lead-in wire is in-
serted the tube should be filled up at each
side with rubber stopping as used for
cycle tyres. Putty could be used. The
pro;ectmg ends of the tube should finally
receive a good coat of varnish. AR

A New H.T. Battery

N No. 6 of AMATEUR- WIRELESS, p. 10, is

described a high-tension battery com-

posed of thirty small Daniell gravity-type
cells, the containers being test tubes 6 in.
long by 1 in. diameter. This battery would
be quite satisfactory in use, the only ob-
jections being that it is rather messy and
not very portable. To overcome these
difficulties the writer devised the following
modifications.

The test tube has the usual copper sul-
phate crystals at the bottom with an in-
sulated copper wire running up to the top

-costly plug-in coil.
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of the tube, but instead of putting water
in, the tube is half-filled with fine sawdust
made thoroughly damp with a solution of
copper sulphate in water.

The zinc strip is then put in, lestmg
lightly on the sawdust and running up
the side of the tube, w hich is filled to the
top with sawdust dampened as before, but
this time with a solution of zinc sulphate
in water. The strength of either solution
is unimportant,

The advantages of a cell made in’ this

way over the more usual type are obvious,
as by pouring a small quantity of melted
pitch or paraffin-wax over the top of the
sawdust an absolutely dry battery- is ob-
tained, with no loss of voltage. When
the cells go ¥dead” it is an easy matter to
pour a small quantity on to the sawdust,
Ay ERG.

Plug-in Basket Coils
‘A SIMPLE and inexpensive method of
) fixing basket coils to the usual stan-
dard plug-in coil holders is shown in the
diagram.
A piece of 14-in. ebonite rod is sawn
down the middle to a depth of 3% in., a
small wing nut and bolt being’ screwed

M

PN

r

[ ® & &

Plug-in Batket-coll Holder.

through a hole 3 in. from the top.  The
bottom. portion of the rod is filed flat and
screwed into a single coil holder as shown.
A few of these will enable a set of basket
coils .to be used as.easily as the more

C. C. B.

An Efficient Change-over Switch
TH_E chief difficulty in making a change-
over switch is the question of inserting

the switch arms in the knob. The dis-

. deteriorate.

It
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advantage of the ordinary ebonite knob is
that the boss on the under side is too small
in diameter; and for the amateur who is
not in a position to make his own knob

= 11431\3' r%

|
\ o
RUBBER

WRSHER
Eficient Change-over Switch.

specially the following method will suffice :
The switch arms should be bolted to a
piece of ebonite about 114 in. by 1 inl by
3{ in. The size can be varied to suit the
requirements of the maker.

The ebonite should be drilled in the
gentre to suit the centre spindle, and can
be attached to the knob with about four
small screws. The nut on the under side
also keeps the ebonite in position.

The accompanying sketch and this de-
scription give all the information the
reader will require. AMATEUR.

Keeping Accumulators Filled
OW that the hot weather is here
amateurs will have to take extra care
in seeing that the level of the'acid in their
accumulators is up to the mark on the
case. The liquid soon evaporates, and if
left in that condition the battery will soon
Only distilled water should
be used for this purpose, unless one lives
in the country, when clean rain water may
be used. Distilled water can be obtained
from any chemist. See that it is kept
in a clean bottle and well corked. D.

Making Holes in Ebonite

O make holes in ebonite without a drill
may seem difficult, but wonders may
be done with a red-hot knitting needle. A
hole any' size can be made in a moment
and the cbonite does not suffer in any
way, that is, it does mot crack or char.
To tap such a hole, just use a screw of
the requisite size whilst the ebonite is stil}
warm. To repair holes in ebonite, plug in
a -piece of scrap roughly shaped and push
down with a warm iron. An almost in-
visible repair results if the work is care-
fully carried out. i #SS
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power to see your

opera in the summer

evening sky, as you
sink back in your easy chair,
is a fascination possible to you

when the opera glasses of your

MULLARD
supe R 10R
WIRELESS
VALVES.

wireless receiver are

Reduced price of the Mullard ““R"*
Valve 15/-

Mullard

Obtainable from all high - class
electricians, wireless dealers, &c.

Advt. of tne Mulla:d Radio Valve Co., Ltd,, Baikam, S.W ra.
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ou the satisfactory service you should
with the Peto-Scott Unit System.

This well proved and thoroughly reliable standardised Unit System was
firsf designed nearly two years ago, and has since rendered splendid service

to thousands of keen wireless enthusiasts all over the country.

When you start with the Peto-Scott System you know your set will work right from
the very start. You can now commence with a 3-unit Crystal Receiver, which will
enable you to add high-frequency and note-maguifier Valves whenever you wish

without discarding a single piece of apparatus.

lF your present Set—whether home constructed or bought—is not giving
y expect, scrap it and start

JULY 14, 1923
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Send €d. now for 24 gage illustrated Booklet describing the whole System. A o H o N4
PETO-SCOTT CO., Ltd., 3 Welingon st., Strand, W02 | / e E Prszre}l al,":s[tmgg Xl_‘x;its
menstration Lownge: o E: i ’] 1 ;
64, High Holborn, W.C.1 % figh foibora, W01 ( @ ( Y = " Ko 1. Tunes Unit ... 2706

. ¥ &_ ‘% j = & No. 2. Condenser Unit 42//—6
[ - Eeyrpe— — e 17 ‘% ® No. 3. H.F. Amp. Unit 1%
\5&-\& g — <R Y & & =) No.i Detector Unit 17/6

P ' 1 } FaEF) 1 4 a No. s L.F. Amp. Unit 33/6
(4 N ; { = *No. 6. Crystal Detector FE
s : . 2 = Unit ... 15/6
Pt { o No.7. “Reactode” .
AR e . .y o  Unit .. .. 286
' T e - = iizio=n ] R Catinetsfori, 3, 4,56
% §7—~1; el N i T = w and 7 3/6
k =3 g o 5 - o L for No. 2 /-
» l ' i Postage gd. fer Unit éxtra,
- o - . g tut farl cver {2
e e aasasss=osssaisgcsiis o H
: eszic: T e sai
n = ToRadioDealers ' CONDENSII:E '
Dependable Radio Service Wit for Special Dealer
| CELORO
. & e 4 showing
AERIAL WIRE, 7/22 bare copper, stranded, 100 ft. 2 6 standard assortment. STANDARD RADIO PANEL
INSULATORS, Reel 1}d., Egg 3d., Shell... 6 You need a radio panel and you want it immediately. But you go
VARIOMETERS, silk wound, fitted with ebonite dial knob... 4 6 H ;‘0 addea.ler eXPCeCtigg delay while your panel is cut, He, h0w§ver,
- 4 ands you a Condensite Celoron Radio Panel, cut and ready to
CRYSTAL RECEIVING SET, variometer tuning o 10 0 carry home. All this in a few seconds. y
0 - N o +» (unassembled) 7 0 ‘I'}o I'g':is isn'it"ﬁction. _(You‘can now get Cellgron Raldli:'Pancls !gut inﬁmndardksizcs.
- er W ou waltt ai 1 .
CRYSTAL DETECTORS, on chonits base, 3/- and. 20 @ Select the sre you need for your scts . Shosld, your radio dealer not have them
(g‘ass covered) 3 6 'S?Z:‘O'-'ky 35k;nm to order for you. Or write us direct, designating by number the
" " you need.
OOJAH BASKET COILS, set of 7 (150-4,000 metres) 5 0 €, Condensite Celoron has long been used in connection with electrical and radi>
X work because of its high insulating qualities, high dielectric strength and low
@ SLAB : . o 8(150-26,000 ,, ) 7 6 dielectric losses. It is easily worked, machined, drilled and tapged, and will en-
BASKET COILS, our Speci | ——— ('70‘3 500 me‘res) 2 6 grave evenly without feathering. It 13 made in one giade of quality, THE BEST,
» al v (] Al
DIAMOND FIBRE COY., LTD.
COIL HOLDERS, 3-Way } Extraordinary Value ... 3 g g HIGH ROAD, SUUTH TOTTENBAM, LONDON, N.05. Telephone: TorTExmAN 2261

' 3 2 . IN CANADA :—THE DIAMOND FIBRE CO., OF CANADA, LTD., TORONTO |/
INTERVALVE TRANSFORMERS, not rubbish, 12/-,12/6,16 6 -

VALVES, Soft, Dutch, ideal for detecting > lIo 6 -3 > =] +
- Hard ,, w » amplification 11 6 TO THE TRADE
AMPLION LOUD SPEAKERS ...upwards from 2 12 6 Send YOUI‘ lnquiries to
VARIABLE CONDENSERS. For Panel Mounting. In Celluloid Case.
CONDENSERS. o a1 Cllsid o LONDON METAL WAREHOUSES, LTD.,
0005 10/6 13/- v o
0003 o 11/ BRASS RODS, TUBES, SHEETS, ANGLES, etc,
a - COPPER SHEETS, FOIL, WIRE, etc.

S BE, G HE??PRSOI;ES- o . ENAMELLED COPPER WIRE: RESISTANCE WIRE,
o 4 ohms, X ohms, BRASS SCREWS, NUTS, AND WASHERS,
“BRITISH " 4,000 ohms, £1 0 O 8,000 ohms, £1 2 6 ALUMINIUM, BRONZE, etec.

“BRUNET " 4,000 chms, £1 2 6 PIVAL .. £1 2 6 CASTINGS IN ALL NON-FERROUS METALS.
- ALUMINIUM AND GUNMETAL PULLEYS,
The WATERL?B(EP%%!OE)CTRIC Co. lz%gx%gﬁksl:‘g?lnd" I Foundry and Warehorlse :
Closed on Tharsdays, 1 p.m. Sat.9 p.m. Other nights 8 p.m. Hlll St., POCOCk Sto, BlaCkfl'larS Rd., S.E.Z.
CATALOGUES FREE. Telephones: . Telegrams:
HOP 1913 & 6196 ‘STEBRAWARE. SEDIST, LONDON."
£ Y - -
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HAVINO ALREADY SECURED the Manchester
Business for Components at the right price
we have decided to give Amateurs in all parts
of the world an opportunity to get them at

“'V BEST " prices.

We have organised a Mail

Department, and can offer all the following

goods ex stock.

AERIAL WIRE, 7/22°s Hard drawn bare copper .. oo oo oo per 100 ft. 2/6
AERIAL WIRE; 7/2%'s Hard drawn enamelled o A o P 101 379
AERIAL INSULATORS., REEL, each 2d., 2 for 3§d. o STRAINER each -/3}
AERIAL INSULATORS, EGG each 2}d., 2 for 4}d. - oo each -6}
AERITAL PULLEYS, 23" G 50 each  -/6

BATTERIES, FLASH LAMP 4-volt, (Make your own H. T)), each 5d. .. perdoz. 4/8 |
CONDENSER VANES, Fixed or moving oc per doz. ~/8

CONDENSER S8PACERS, Accurate small, per doz. 3d. ]arge. per d07- . -1+

CONDENSER SCALES, IVORINE. Engraved, not printed . each —/5

CONDENSER DIALS, EBONITE. Engraved, beautiful finish .. each 173

CONDENSER SPINDLES SQUARE Section, screwed, 2 BA. Vemler to

0003, each 4d. ; 00075 and .001 o o . each ~/3
CONDENSER ADJUSTABLE PIVO'].‘h o . .e each —/3
CONDENSER TOP BUSH with flange ; cach —/1%
CONDENSEE TOPS AND BOTTOMS. Drilled for standard fttings cach -/10
CONDENSER, Fluted Knob and Dlal combined. Beautiful finish cach 2/~
CRYSTAL CUPS. 3 Fixing screws .. each e
CRYSTAL DETECTORS. Mounted on Ebonite. Adjumme in every my each 2/~
CONTACT STUDS. #*% 1’ with nat and washer .. per doz. —/8
CONTACT STOPS., {"x , * with nut and waahe.! o per doz. ~/9
CORE WIRE, Soft Iro 3 per} ib. /6
COIL, MOUNTING FLUGS, Universal fitting o P each 173
DUCONS. While they Jast each 7/6
EBONITE. Don’t buy loaded ebonite. Get maxinum area for mlnlmum

wejght' (cut to size) .. perib, ' 3/6;
EBONITE. Manufacturer's scmp pieces in 1ib. p:.m.els oo .es perlb. 2/8
EARTH CLIPS, Fix on water pipe. A(ljlmble to nny size .. ) cach —/4
FOIL COPPER. ,persheet 4. FOIL ! .. o+ .. persheet /3
FILAMENT RESISTANCES. A real piece of apparatus .. "3 each 2/6
FILAMENT RESISTARCE. EBONITE DIALS. engraved each /10
FILAMENT RESISTANCE. BCALE, engraved ivotine each #9
FORMERS, PIRTOID, for Honeycomb coils . each —f3
INDUCTANCE TUBES. 8pecially impregnated, 12 long 3°40 4° dlam. each ~/1
INDUCTANCE TUBES. Bpecially impregnated 127 long 4" » each /5
INDUCTANCE TUBES. 8pecially impregnated 12° long 5° to 6 . each 7
INDUCTANCE SLIDERS with epring and plunger .. 50 3 B eath “=/d}
INDUCTANCE SLIDER ROD. 137 drilled .. . each /4
INSULATORS LEAD-IN, Bturdy Ebonite. Terminals each end6” L. each ~/10
INSULATORS LEAD-IN. Sturdy Ebonite. Terminals each end 127 .. each 1/1
IVORINE TABLETS. Black on White or White on Black, Enhmvcd A

nice job. AERIAL. EARTH, PHONES, ETC. cach /2
INSULATING SLEEVING o per yd  ~/3
INSTRUMENT WIRES. A lmge stock of specm.l]y purc!msed wire In all

coverings. Perfect. M. bargaln prices. Send 13d. stamp for price list.

INSULATING SILK SHE per sq. fb "1/~
KNOBS, EBONITE, Bund bushcd 2 BA. One qmllty only—The BEST ", o
MIDA. Pure Ruby. Ileces2§" x{21° eich —/1
+NUTS, Brass, Hexagon, 2, 3 and 4 BA, per doz. 3d 5 nnd 6 BA. per doz
RESISTANCE WIRE for Filament resistances . et | per yd. -ll
ROUND LOCKING NUTS 2 BA brass i .o each —/2
SCREWED BRASS ROD. 12° lengths2BA “each SN 4BA .. -5 each —/3
SHELLAC. Fla i ‘i e e per pkt. —/6
SWITCH ARMS. 4 LEAF, Splendld Knob Hefty bush, bonuumlly

polished, with nuts and spring washer . 5 each 1/3
TERMINALS, not T{ntacks. Slaudand pnttun accordlng to slzc pcr doz. 1/6,2/-, 2/6
TERMINALS. Telephone S per doz. 2/8
TERMINALS. Telephone, wood screw - o Lo Lo =5 perdoz 28
WASHERS, BRASS. 2to6 B. = . .o o perdoz. 1}
WASHERS COPPER SPRING each 1d., per doz, —/8
VALVE SOCKETS with nut and washer o5 each —/L
VALVE PINS with nut and washer . each -/1
VALVE HOLDERS with 8 nuts and 4 washers 0g ench =10

ON THE STRENGTH of the above prices you

have doubtless already declded to send us
your order. But perbaps you want some
scientific components also. Then take our
advice—Buy the Best, don°t be " PENNY WISE,

POUND FOOLISH."* We Supply—
SCIENTIFIC COMPONENTS
CRYSTALS (J. L. Cartwright and Co.’s), Carborundum, Coppv:r. Pyrites,

Galena, Bornite, Iron Pyrites, Silicon, Mangnncse . . perbox -/8

CRYSTALS, Best Hertzile or Zincite L, 9 oo A per box  1/-
CRYSTALS, WOOD’S METAL o . .o . per box —/6
FIXED CONDENSERS (J. L. (Aut‘\rlght n.nd Co u) . v cach 2/_
GRID LEAKS (J. L. Cartwright and Co.’s) 1, 2, 3, 4, or5 mcg -
HEADPHONES, Western Electric. 4,000 ohms o 0o per set 32/-
HEADPHONES, Western Electric while they last, 8 000 ohms . .o per set 32/—
HEADPHONES, Special French, very seusitive . o o per set 15/~
LOUD SPEAKERS, Western Elcl:trh. 4,000 ohms . each 50/
TRANSFORMERS, High Frequency Plug in Type (J' L Cartwﬂght and

Co.’s) double groove, No. 1, 350M 6/8, No. 2, 550M, 7/-; No. 3, 930M, 7/6;

7 No. 4, 1400M, 8/-; No. 5, 2000, 8/8; No. 6, .:laOOM 'J/—, No 7, 10.000! 10/6.
TBANSFORMEBS Low Frequency (J. L. (,‘nrtwrlg and Co '8} each 217-
TBANSFORMEBS Telephone (.I L. Cartwnght ;md Co’s. ). ‘while they

last .. each 12/-
VALVES, " Ediswan A. R. Ty} pe B e se .o .o .e each 145~
VALVES., Marconi Osram. R. typc o each 178
VALVES, DUTCH B .. - d .o . each 9/
HUGCE CASH WITH ORDER Money back if not ADV'GE

entirely satisfied. Please remit ample
STOCKS postage, any balance returned. FREE

VICTOR BEST CO.

THE COMPONENT KING

Dept. A

24, London Road
MANCHESTER

Tel, No. City 9242

— D

e

(Opposite London Road Station)

m—
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VARIABLE CONDENSERS

COMPLETELY ASSEMBLED

*001
*00075
*0005
*0003
*0002
*0001
Vernier

Variometer on ebobite, W. 250/750
metres, internally wound. Very
tine. Sell at sigbt, 17/11.

Fived Condensers (l’rom 0002 to
.006), 9d., 10d., 1/-,

Ebonite Dmls ('mth kuob 01805

/4 and*1/86.

Turned ?bouite Valve Holders,
8 nuts;~I7/-.
Fil. Resistance, 1/8, 1/10, 2/3.

Fil. Resistance, 7 obms, 3/6.+

French “ R ™ Valves, 9/6.

Mo(ljllded Valve Holders with nuts,
ad.

Perikou Crystal Detectors, glass,
2 crystals, 1/4, 1/6 and 2/8.

Glass Dustproef high-class Detector
(whisker), 3/-.

Contact Studs and Nuts, doz. 4id.

Valve Pjns, doz. 7d.

2 BA Nuts, 8 doz. 7d., 1/10 gross.

4, 5, 6 BA XNuts, 3 doz. 6d., 1/6
grOss.

Terminals, special offer with nut,
4 for 3id.

Valve Legs and Nuts,
9d. doz.

Valve Legs with ghoulder, -2
. 24d., 1/- doz.

Sv{itch Arms, very good, &i., 10d.,

'3

Twm Flex, 4 yds. 7d., 12 yds. 17
Genuine (éhaw ) Hertznte, td., 1/-,
1/8.

100 000 ohm Resnstance, 2/3.
M C. Phones, 4,000 ohms BBC,
22/6.
Grid Leak and Condenser, .0003, 2/-.
Coil Ilolders, 3-way om ebonite,
6/- and 6/6.
15 v. HT Batteries, 2 plugs, 2,3}
30 v. HT Batteries, 2 plugs, 4/1}.
36 v. IIT. Batteries, 2 plugs, 4/6}.
100 feet 7/22 Aerinl wire, 4 Insula-
tors, the lot 2
Real Ebonite l\uobs, 2 BA Bush, 3d.

1d. each,

for

Please note that a special dis-
count 1d. in the 1/. is given off
many articles in the windows
where not marked NETT. This
must save you a large sunm, as in
any case profits are reduced to a

minimum,
We want your business by
charges as

WITH EBONITE END AS

SHOWN IN SKETCH.

ASSEMBLED BUT WITH
EBONITE ENDS.

001 - 6/6
*00075 5/6
*0005 4/6
*0003 3/6
*0002 2/6
‘0001 - 2/3
Vernier - 1/9

- e

6/9
5/11
- 4/11
- 3/1
- 3/8
- 3/3

Pair of ebonite drilled cords to fit yourself on above

1/~ extra

NOT A BAG OF PARTS,
NOTE .—Postal Charges 9d. per s:t,
otherwise not executed.

To callers 1d. in the 1/- discount off

condensers. :
Marecni R valves, h\test type,
4560 v., 14/11.
Brunet 4000, ofim genuine 1st

quality Headphones, 17/11.
&Lerman ~ 6,000 ohm Headphones,
extra, loud, 15/11.
H.T. Batteries, 2
65 volt, 8/-.
T, Batterles, 2 Wander

60 volt, S/-.
:1/22 per 100 feet,

Wander plugs,
plugs,

Acrial

2/3%.
Rotax
15/6.
Phone
10d.
5-1 Intervalve L.F. Transformers,
11/8.

Accumul;ltors, 4 v. 40 amp.,

Cords, double, extra loung,

/
Wound Conls, 6 x 3, Turns 180,
W.L. 1,1

Wound Lo:l:. 12 x 4, Turns 400
W.L. 3,800, 2/6
Variomneters, very good value,

250/750, 3/5.

Crystal Detectors (wbisker), extra
valne, .1/1_and 1/3.

Large Telephone Terminals, 2 B.A.
with pet and washer, 2 for 3d.
Terminals, all kinds, with nuts and

washers, 4 for 5id.

Basket Coils (6 iu set) up to 3,000
metres, well made and efficient,
012

1 Switch Arm, 12 Contact studs
and nuts, the lot 1/-.

Sleeving, takes 18-gauge wire,
3 vards for 1/-.

Insulatmg Hooks, 3 for 3id.,
1/. doz

D.P.D.T. Swltch compact high

class article, 2/ 3.
4 yards Copper 18 gauge conuect-
ing wire, 2d.
6 yards Bell wire, 2id.
8 yards Bell wire, D. C(‘ IR, 3§d
Radio  Instruments, Ltd. , L.F
Intervalve, 25/-.
Special Prices Radio Clubs.

IN STOCK.—Mullard Qra, Cossor,
Ediswan Valves and Crystals of
every description.

Everything you want for your set.
post, but MUST have postal
follows :

Up to 10/- 2d. in the 1/- (or any part).
Up to 20/--14d. in the 1/- (or any part).

Over 20/- carriage paid.

(Condensers excluded’.

M. RAYMOND

27, LISLE STREET, W.C.2.

Right opposite DALY'S Gallery Door.

Open 9-8. Saturdays 9-6.

Sundays 11-2.

"Phone: Ger. 4637,




A splendid opportunity for you to test the
joys of wireless without worry and at the
minimum expsnse,

You can have delivered to your house, the
aerial erected, a

T.M.C. 3-Valve Set

Complete with Loud Speaker,
installed and left woiking for the small outlay of 45/-.

Every week a competent wireless engineer will

. <)
: call, take away the old battery and replace it 3
with a fresh one. At the end of one month, o
or at any subsequent time, you have the option <
: of purchasing the set outright, or we will arrange !
to maintain it, inspect it and look after it in =
- every way for a further 45/- per month, or at =~
any time you can terminate the arrangement. é
E Write to-day for full tarticulars of this offer 5
3 and the name of the nearest T'. M. C. dealer, Q
E <
S
: NNSE £ SN &
é‘@é—‘ \ N E:
S W ~
' Wireless
E FULL ENJOYMENT—NO TROUBLE
U The TELEPHONE MANUFACTURING CO., LTD.
London Showrooms: 68, Newman St., Oxford St., W,1
‘E[E.P.s,] "Phone—Museim 5:81 g9 !
M TMCTMC TG TMC TMC TRIC: TMC-TMTIS)
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ISWAN
\VALVES.

N\ COMPACT,
ECONOMICAL,
RELIABLE

REDUCED PRICE
TYPE “R”

A:b

SENSITIVE,
SILENT,
ROBUST

TYPE “A.R.”

15/-
Actual porformance has

.
W e
Eds'tly Sco™” [Peamd byl ool
a

Valve for Wireless work. Every day
adds to its reputation,
One Satisfied User says:

o« v .« Since using FEdiswan Valves with 1 only on an
ordinary circuity, [ have received guite distinctly and strongly the
JSollowing stations, and can pick them: up at_any time (Jfading fev-
mitting) proving it is not Jreak reccption, 2LO, 2ZY, 51T, s WA,
5sSC, sN O, Radiola, Ecole Superieure, F. 2 Croydon, and locxt
amateurs. My aerial 1s none too good, beine a twin 26 f1. high, 07t
long. 1 have tested Ediswan Valves against many other makes and
have no hesitation whatewer in stating that for loud signals with the

weinimam of strain os the accumwlator, EDISWANS EASILY SCORE.
(Signed) A. J. S. R., Brighton, May 15th, 1923."

We have had unique experience in the development and manu-
facture of the Thermionic Valve, The first experiments in
connection with the investigation of the *“Edison’ Effect” on
which the working of a valve depends were carried out at our

Ponders End Works by Prof. J. A. Fleming, who was the
Company’s Scientific adviser.

Alss manufacturers of complete Recetving Sets, Accessories and H.T.
and L.T. Batteries. Dealers should write at once for particuiars ant
terms., Descriptive leaflets free on request.

FREE ON REQUEST‘ Illustrated Booklet entitled

*The Thermionic. Valve—

its origin and development.”

The EDISON SWAN ELECTRIC Co. Ltd.

Contractors to H.M. Admirally, War Office, Royal Air Fosce,
123/5, QUEEN VICTORIA STREET, E.C.4
and 71, VICTORIA STREET, S.W.I.

Works : Ponders End, Middlesex.
Branches in all Principal Towns.

~—
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l MENTIONED a
A New Valve short time ago in these
notes that we were likely
ere long to see some rather startling de-
velopments in receiving valves, and now
something quite new is announced from
America. This is the C-299, made -by the
Cunningham Company, of San Francisco.
There are two ways of making a valve
economical in_ its requirenfents. - Either
you can reduce the voltage or you can
design it to work upon a very small cur-
rent consumption. In some an attempt
has been made to do both; the Mullard
L.F. Ora A, for example, take .2 amperg
at 1.5 volts, whilst the American W D-11
uses .25 ampere at 1.1 volts. To my mind
the most sensjble solution is to whittle
away the current needs and mot“to bother
too much about the E.M.F. One-can easily
obtain high potentials; that is omnly a
matter of yviting dry cells in series. Look
at your hignh-—tension battery, which, de-
spite its snraIl size, may give from 30 to
100 volts. * Current, however is a dif-
ferent matter altogether When it comies
to supplying from a quarter of an ampere
upwards no primary batteries are of any
use, smce their output is not sufficiently
steady, and we Thust pprforce use the
expensive, cumbrous accumulator, whose
acid electrolyte makes it anything but a
desirable article of drawing-room furni-
ture. . There are probably few 'dry cells
that will supply even .25 ampere for more
than a short. period without becoming
wobbly and causing the valve to play
Weird pranks. ” The C-29g9 asks for nothing
like so much. It is content with the
almost incredible ration of .06 ampere!

S on U »

v A LY
; * The E.MF.  that it
‘Vha-:)'-t €an  eeds is just under 414
Q volts, which s, of

course, easily obtainable from three dry
cells wired in series. Now an ordinary
bell ' battery will supply the 6o milli-
amperes called for with the utmost ease.
In fact, it will do a great deal more. You
can use two of these valves for long
' periods on end from the trio of series-con--
nected cells. Even a four-valve set can
be worked from them, provided that you
are careful to switch off during the three-
minute and longer intervals in order to
‘give thecells a chance of recuperating.
Valves of this type should make an im-
mense difference to the progress of wire-
less as a general hobby, for with them
even those who live in remote country

places can use valve sets with the-greatest-

ease. Gone is the heavy messy accumu-
lator, gone the need for constant recharg;
ing. In its place you have the clean dry

“exactly

cell which can be bought anywhere, and
replaced when it runs out for a trlﬂmg
sum. The price of the new valve is most
reasonable. It sells at $6.50, which at the
present rate of exchange (4.6z dollars .to
the pound) works out at, roughly, 28s.
Even with an ad walorem duty of 33% per
cent. its British price would be, only
37s. 4d., which compares very favourably
with those of our own dull-emitters. Let
us hope either that one of our valve
makers will produce something as good—
and ag cheap !'—or that some enterprising
firm will import the C-299 and put it on
the market here. I hear that the AN
valve man hopes to-obtain §_ome ‘of thesg
new ‘“toobs” and to report upon their.per-
formances shortly.

4
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Though * T have re-
frained from .referring
to the matter, since
2L O's staff seemed to be hard cnough
worked as it was, the Sunday programmes
have al\\ays struck me as a blot on the
B.B.C/s escutcheon. On the ont day in
the \\eek on which leisure allow§ nearly
every wireless man in the®*country to use
his set we used to have a \\1etched little
prorframmg not starting until 8.30 and end-
ing after only one and a half hours, The
first indications that an improvement was
contemplated was when, instead of the
usual rather meagre fare, we had the Rus-
sian Balalaika (I hope that’s spels right!)
Orchestra: - Then came the announcement
that we were to have an afternoon enter-
tainment from 3 o’clock until 5. This is
what is nceded, and if only
arrangements could be made on the lines
of experiment that have recently been car-
ried out for simultaneous broadcasting
from all stations between these times, so
as to give owners of small sets in the
provinces a fair chance, I venture to pre-
dict that the popularity of wireless would
increase by leaps and bounds.

‘Sunday
Programmes

W/ I X
% %4

Bgn

Burrows  was
quite pathetic the other
night when he told us
his little tale of woe. It seems, that he
and his staff are being peppered at times
by the carping and bitter-tongued critic.
“Instead of the old time Uncle Arthur,”
he said, “I received the other day a letter
addressed to ‘The Foreman, The London
Gas Works, 2, Savoy Hill’”! 1 would
not change places with him or any of his
accomplices for anything in the wide
world. - They think out something new and
put it on after spending considerable -time
and trouble in arrangipg the necessary
prcliminaries. Next morning’s post brings

No Pleasing
'Em

‘a variety -of letters.

Ninéty per cent. are
delighted; seven per cent. express opinions
that are neither one thing nor another;
the remainder indulge in remarks of the
most caustic nature, and even prevail
upon-their M.P.’s to ask silly questions in
the House! No programme can consist
of items that please everyone, but there
will ‘always be a good deal that is to the
taste of all listeners-in.

<ty
SR
P73
Fd
b
P54

Most of us are rather
prone to adopt amplifi-
catiod devices whose
efficiency. " ¢f unchecked is little short of
phenomepal. 1 refer_chiefly to the tuncd
plate. Have you cver tried to use two
or three of these in series, even with the
aid of a potentiometer ? If you have you
will have realisedthe fecling of impotence
of the ancient Irishman who endeavourcd
to drive to mdfket three pigs- who each had
widely difterent ideas as to the direction
in which they wished to go. As he ex-
pressed it subsequently, “the divil himself
was'in ’em.” That, to put it mildly, is
how I could refer to tuned-anodes: The
only way to contrdl the beasts is to use
damping plates, or to insert series resist-
ances as has been described by ether
writers in the pages of AMATEUR WIRELESS.
This is all very well at first sight, but it
means that you are losing on the siwings
what you gain on the roundabouts. - For
one H.F. walve give me the tuned-anode
every time. Thereafter I would -hark
back, old-fashioned though you may deem
me, to the good old transformer.

Damping

%. 0% #
< % I am going to lay
CoiifesSon ‘bare the secrets of my
OIS SN Lok Before broad-

casting started I had no soul for good
music. The frowsy locks of professional
musicians of the male sex were to my eyes
like a red rag to a bull's; they were
cffeminate-looking creaturcs, and the fact
that one saw them as they played was
enough to stifle any stirrings of the soul
produced by their strains. Now, thanks
to wireless, I find that I really like
classical music. The splendid talks given
by Major Bavin and Mr. Percy Scholes
have helped me and thousands of others
to realise something of what are in the
compositions of the-great masters. I hope
that 2L O and other stations will con-
tinue to give us Wagner,>Gounod,, Chopin,

"Tschaikovsky and Chammade and will not

be led by any clamour from a few dise
gruntled souls to fill their perforinances
with laments about “Coal Black Mammies”
and things of that kind. THERMION.
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RULES.—Please write distinctly and kcep to the point. We reply promptly by post.

Please give all necessary details,

reply.

Making a Multiple-secondary Transformer.

Q.—1I wish to make a transformer to work
on a 240-volt circuit to give voltages of 30,
25, 15, 12, 8, 6, 4 and 2. Kindly give con-
structional details and quantities of wire
required. (N.F.G. London, W.).

A —Unfoftunately two of the most im-
portant facts essential in the design of any

2
1
A
-

gias

v S8
A RR

B N ieam

' b9y ——d

Fig, 1.—Transformer Core.

-240VoLrs 50~ ——vJ

— SECONDARY —

v
30voLrs.
Fig. 2.—Detalls of Transformer,

transformer have been omitted from this
enquiry, namely, the frequency of the primary
supply volts, and the current output required
from the secondary. The following data are
therefore calculated on the assumption that
the primary windings of the transformer will
be supplied with 250 volts at the most general
frequency of 50 cycles per second. If this is
not correct, the whole of the windings will
need modification in consequence, since other
things being equal, the number of turns on a
transformer winding are inversely proportional
to the frequency of the circuit. Also it will
be assumed for purposes of calculation that
an output of half a kilowatt will be sufficient
from any of the secondary windings. The
general design of the transformer will be of the
core type, on the lines laid down in *“ Auto-
transformer Design "’ (A. H. Avery) and as
per Fig, 1, which gives the principal dimensions
of the “ Stalloy ” iron-core built up of lamin-
ated strips of No. 28 s.w.G. thickness. The
sectional area of this core is 4 sq. in., and the
working flux density about 56,500 lines per
sq. in. These factors enable the number of
primary turns to be calculated fromn the
Volts x 10s

Total flux x 4.44 xfrequency
. giving a total of 480 turns, or approximately

two turns per volt. Since the output on the

secondary is to be 500 watts, the input for

the primary will be slightly greater owing to
~gevitable iron and copper losses. A go per-

cent. efficiency would be a fair figure for an

instrument of this- size, therefore the total

formula : Turns=

input when the secondary is fully loaded will

100
be : 5oc'> Fea

= 555 watts, and the current

will be watts divided by volts = 52—}?) =
2.31 amperes. Working at a current density
of 1,500 amperes per sq. in. the nearest size
of wire will be No. 18 s.w.c. d.c.c. copper.
Having settled the primary windings the secon-
daries are very simply calculated, since their
turns are proportional to the volts required
and their gauges to the current they will have
to carry. A stated above, the primary wind-
ings indicate a ‘' constant” of 2 turms per
volt, and the same applies to the secondary
windings which are cut by the same magnetic
flux. Therefore the respective number of
turns on the individual secondary windings
will be as follows :

2 volts = constant 2 x 2 = 4 turns
4 » = » 2 X 4 & 8 ”»
6 ,, = )a 2 X 6 =12 ,,
8 ., = i 2 x 8=16 ,
) & = 58 2 —X| NI2a=— o Us
15 ., = ., 2 X1I5=30 , L
25 = » 2 X 25 = 50 ,
= 20 a3OR=—=06C0oRN,

o 2 tE)
%Vith the same outffut from any of the secon-
dary windings, namely, 500 watts, the current
will vary inversely as the pressure, and the
respective currents associated with these
various voltages will be :

Watts. Vells. Amperes.

500 -+ 2 = 250 =1 in. by -0.16 in.
copper strip

500 = 4 = 1250 = I in. by 0.08 in.

500 = 6 = 833 = 1 ‘n. by o0.05in,

500 = 8 = 62.5 = 1 in. by o.04 in.

500 — I2 = 41.6 = I in.' by o.03 in.

500 = I5 = 33.3 = No. 8 s.w.G.

500 — 25 = 16.6 = No. Io S.W.G.

500 =30 = 16.6 = No. II S.W.G.

A summary of the above winding data will be
found in the winding diagram (Fig. 2).—Q.

Q.—Can you give me a circuit diagram for
a two-valve (detector and L.F.) receiver using
a loose-coupler and tuned reactance arranged
so that high-resistance and low-resistance

Ask one question at a time to ensurc a prompt
Always send stamped addressed envelope and Coupon (p. §5),

denser across the H.T., although this is not
essential. The high-resistance phones are
shown in series with the primary of the tele-
phone transformer.—R.

Condenser Across ¢ I.P.” and * 0.P.”

Q.—Is a fixed condenser necessary across the
primary of a low-frequency transformer ?—
1. G. H. (Manchester).

A.—The primary of the first low-frequency
transformer should be shunted by a fixed con-
denser of about .ooz microfarad, although
sonietimes this condenser may be omitted
without detrimnent to signal stremgth, owing
to the capacity between successive turns of
the primary winding acting as a condenser bye
passing any high-frequency currents which
may be flowing in the circuit. When more
than one stage of low-frequency amplification
is used, only the primary of the first trans-
former need be shunted by a condenser,
although condensers across the other trans-
formers will assist in stabilising the low-
frequency circuits when there is a tendency
to howl.—B.

Insulating Guy Wires.

Q.—When using a small aerial with guy
wires, is it necessary to break the latter up
by means of insulators, and if this is done will
it affect signal strength appreciably ?—J. K.
(Earls Court).

A.—When using a high unscreened aerial it
is certainly advisable to put two insulators in
each guy wire. I this is not done energy will
be picked up by the wire and conducted
straight to earth instead of-flowing through
the aerial and the relatively high impedance
of the set. With a low aerial which is probably
already screened the improvement will not be
as great.—R,

Broadcast Receiver

Q.—I am about to purchase a broadcast re-
ceiver, and would-like yqur opinion as to the
best type to buy. I wish to receive all the
broadcast stations.—NoviCE (Bury St. Ed-
munds).

A.—You will need a receiver having at least
one stage of high-frequency amplification, a
valve detector, and two stages of low-frequercy

%

3

=

<

Two = valve Circuit
(1 Det. and1 L.F.)
for use with High
and Low Resistance

L

Phones.

a | L,'|""’_'{[°—'
N

phones can be used at the same time ?—D. M,
(Bournemouth).

A.—The circuit shown will meet your re-
quirements. The condenser across the re-
actance should be a small one, not more than
.0o03.microfarad. It may be found necessary
to put a .00z microfarad fixed condenser across
the primary of the transformer and results
may also be improved by putting a large con-

amplification for efficient reception. Also your
receiver must contain variable reaction of some
kind, preferably coupled to the tuned-anode
coil or high-frequency transformer between
the high-frequency valve and the detector.
This is a most important point, as without
reaction you -will probably not hear more
than.two or three of the broadcast stations.
Study the advertisements and arrange for a
demonstration of a receiver which has variable
reaction.—B.
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LTHOUGH there are hundreds of
people engaged in making wireless
apparatus for experimental purposes at the
present time, there are only a few, com-
paratively speaking, who are fortunate

form the same work as those of a more
intricate variety. Three simple make-
shift methods are described below, and
there are many others that will suggest
themselves to the ingenious worker.

Fig. 1.—Improvised Lathe.

Fig. 3.—Easily-made Tap.

Fig. 2.—Temporary Vice.

enough to have a complete set of neces-

sary tools or a handsomely-equipped work-

shop. .
With .a little care, however, many
commonplace tools can be made to per-

A Makeshift Lathe

An ordinary hand or breast drill can, in
some cases, make quite a good lathe for
small work such as panels when used in
the following manner.

Obtain two ordinary clamps, such as are
included in fratwork sets, and with these
clamp the drill to the bench in the manner
shown in Fig. 1. With assistance to
supply the necessary power to the drill
both hands are left free to hold and steady
the material being worked.

Temporary, Vice

Using the same two clamps mentionea
above as at Fig. 2, a vice of no mean
utility can be rigged up in a few minutes.
To prevent any risk of scratching or such
damage the work should be held between
two pieces of fibre or wood material.

Easily-made Taps

Taps for lightly tapping ebonite panels,
condenser tops, etc., can be made very
quickly by getting a steel bolt of the same
gauge as the rod to be used and filing off
the thread on four sides, as in Fig. 3. Tor
use in a hand drill the head may be cut off
and the end filed to fit the chuck.

1. SE. WE D

A F‘ewﬁ Components

¢ Lattikone >’ Inductance Coil,

A Neat Transformer (G. Z. Auckland & Son,
London).

.

Piug-in H.F. Transformer (Grafton
Electric Co., London).

Auckland Crystal Detector.

Tapped H.F. Transformer (H. W. Sullivan, L.,
London).

Auckland L.F, Transformer,
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Photograph of Instrument with Panel Raised.

THE great point about the AMATEUR
WIRELESS ideal unit set, which was
fully described in Nos. 25 to 28 and. 30,
and some modifications in-Nos. 46 to 49,
is that one can make all kinds of additions
to it and try a variety of fresh designs
with the minimum of trouble. One system
of amplification or rectification can be
tried most easily against another. A fur-
ther point is that if the panels are hinged
to their cabinets it is possible, by substi-
tuting flex leads for the brass coupling
rods,; actually to work the set with one
or more units open, so that resistances,
grid leaks, condensers and so on can be
changed whilst reception is going on and
the improvement (or the reverse) duly
noted. .

Since the original set was made up and
described a good many additions have been
made to it, some of which will be described
-in this and succeeding articles; the present
instalment deals with a novel type of note-
magnifying unit which was constructed
early in the year. It has now been in use
for a long time, and it has proved so

satisfactory that it is employed in pre-

.ference to any other for the reception of

telephonic transmissions. After a long
series of tests made with low-frequency

transformers of nearly every well-known

make, I realised that there is no such thing
as a perfect iron-cored transformer. For
all ordinary purposes they :

Amplification Systems
Resistance-capacity amplification is used
a good deal on the high-frequency side of
sets for long-wave work, but it has not
so far become popular in this country
for audio-frequency magnification. The
principle is the same for whichever pur-

are good enough; they will
bring in both speech and
music sufficiently well to
give real pleasure; but
should you set yourself, as
1 have done, the task of
producing a considerable
volume of sound without a
sign of distortion or harsh-

<

@

X
Fig. 1.

ness at any time, with the
entire elimination of all
that is throaty or “gramo-
phony,”” you will come to

i
Fig. 2,—The Valve as a Variable

Resistance,

A Circy
Resistances

admit that when more than
one stage of low-frequency amplification
is used transformers, no matter how you
shunt them with resistances or supply
biasing potentials to the grids, have in-

herent defects with

which nothing will do
away. Their shortcom-
ings are in many cases
so small that it may
seem hypercritical to
regard them as fauits
or to notice their pre-
sence; hut the differ-
ence between a set with
transformer  coupling
and one such as that to
be described is quite

remarkable. With the
one you cannot rid
yourself of the idea
that the sounds are

coming out of an arti-
ficial reproducing
device. With the other
they are completely
patural, and even at a
,distance of, say, fifty or
a hundred yards—that
is a great test—they are
still as near perfection

Photograph of Couiplete Magnifier,

as can be desired.

pose it is employed. If we place two re-
sistances in series in a circuit (Fig. 1), one
variable and the othere fixed, and adjust
the movable one (B) so that the two are
exactly equal,-there will be a total poten-
tial drop across the circuit which is evenly
distributed throughout. If we regard the

resistance of the rest of the circuit as zero .

then the voltage drop will be equally
divided between the two resistances; that
is, the drop across A will be exactly equal
to that across B. Now let us reduce the
resistance of B by moving the sliding con-
tact. The total voltage drop in the circuit
remains unaltered, but its parts are dif-
ferent. The drop across B is decreased,
whilst that across A becomes greater.

Modern Theory

In accordance with modern theory, cur-
rent flows from the negative pole of the
battery to the positive through the circuit.
When the resistances are equal the poten-
tial difference between the points X and v,
Fig. 2, is the same as that between P and
Q. If, however, we reduce the resistance
of B the difference of potential between X
and Y is less than that between P and Q.

Now in the valve, so long as the lead-

in is not attached we have a constant re-.

sistance (Fig. 2) in the anode circuit be-

1
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A
NOVEL NOTE

An Addition to the “ Amateur
%  Wireless” ldeal Unit Set
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-MAGNIFIER

3l By

- R. W. Hallows

r

itween the filament and the plate. Place a
mfiliameter in the plate circuit when the
filament battery is not switched on.
Nothing at all is registered. Now switch
on. Immediately the needle indicates a
steady current of perhaps 1 milli-ampere.
If your H.T. battery is of 60 volts, this by

transferred to the grid of the note-mag-
nifier NM by way of the condenser. These
will control the plate circuit of the second:
valve, producing in it still larger varia-
tions of current than those which occur in
the first.

At first sight you might be disposed to
regard the capacity of the

grid condenser € as a

50000
OHMS

printer’s error. A capacity
of .0os microfarad for a
grid condenser sounds
terrific when we remember
that that of the- rectifying
valve is but .0oo03 micro-
farad. The value is correct.
The grid of the rectifying

ft with Two

i’lll,-—-llll--—-{lll—J

valve has to deal iith

In Series.

Fig. 3.—Resistance-capacity Coupled Valves.

radio - frequency impulses,
which pass easily through a
tiny condenser. When recti-

Ohm’s law shows that the resistance is
Go,000 ohms. Now attach the lead-in and
“tune in a strong signal. You will see the
pointer of the -milliameter making small
movements. The current is varying. It
cannot do so unmless the resistance alters.
The grid controls the plate circuit by mak-
ing tiny alterations in the resistance. We
may therefore regard the valve itself as a
‘variable resistance corresponding to B in
\Fig. 1. Thus if the resistance of the valve

.is lessened by a positive potential or the

grid the potential drop between filament
and plate will fall, and that across the
fixed resistance A will rise. If B is re¢-

iced there will be an increase in the flow
of current through a.

Yalvé Coupling

Fig. 3 shows how to make use of this
for the purpose of coupling two valves.
‘The condenser € serves as a barrier to pre-
vent a steady positive potential from the
high-tension battery from reaching the
grid; it also acts as a by-pass for oscil-
lating impulses. The grid leak D allows
a steady potential to arrive on the. grid
from the low-tension battery. As the in-
ternal resistance of the rectifying valve R

fied and slowed  down to
audio-frequency the impulses require a far
bigger capacity if they are to have a free
passage. A condenser of .0003 microfarad
would not pass them. at all.
Resistance - capacity-

Photograph of Underside of Panel,

fication than the two which they have
superseded, but, as has been said, there is
no comparison hetween the two in the
matter of quality.

Wiring

Fig. 4 shows the wiring of the wunit,
which is not really very complicated.
Those who intend to make it up are not
advised to begin straight away by laying
out and drilling the panel. The values
of the condensers, of the grid leak and of
the resistances are rather critical. Those
given in the drawing work well with the
D.E.R. valve, for which they were de-
signed, but they will probably not suit
many other valves, i

The best method is to make a bench
“hook-up,” as shown in Fig. s, beginning
with one valve and adding others onc by
one.

Not a penny need be spent on ready-
made apparatus. The resistances can be
made from strips of cartridge paper tho-
roughly soaked in indian ink and allowed
to dry. If they are made rather large to

coupled note-magnifiers
do not give valve for
valve such amplifica-
tion as is obtainable by
the use of transformers,

for we cannot contrive
with them such a big

step-up in voltage as is

provided by the trans-
former with a winding

ratio of 1 to 3 or even
1 to 5. Actually, a
resistance - capacity -
coupled valve has about
75 per cent. of the effi-
ciency of a transformer-
coupled valve as re-
gards volume of sound.
for this reason the
panel designed to re-
place two low-frequency
transformer units was
made with three resist-
ance - coupled valves.

Fig -4.—Circuit Diagram of Note-magnifier.

Fig. 5. Suitable Arrangement of
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is varied by its grid, varying potentials of Its three valves give - .

relatively considerable magnitude will be  %lightly greater ampli- A
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“begin with they can be gradually reduced
with a pair of scissors whilst the set is in
operation, until the best value is found.
The grid leaks may be mere pencil lines
on paper, the proper size being found by
trial.

Condensers -

The condensers can be made up quite
easily from copper foil ahd ruby mica
.00z in. thick.  Instructions for doing this
will be found in the “Work ¥ Handbook
“Wireless Telephony and Telegraphy,”
price 1s. 6d. Two foils with an overlap
of 2 in. by 1 in. will give a capacity of
.0o1 microfarad, and each additional foil
will increase the capacity by this amount.
Condensers of capacities ranging from .co3
to .oo7 microfarad can thus be made up
and tried out.

If the condensers are too small, speech
will be faint and indistinct. If they are
too large a curious effect will be observed.
When current is switched on an interval
of perhaps as much as a dozen seconds
will occur before anything is heard. This
is due to the charging up of the con-
densers.

The extra grid cells needed will usually
be provided by one pocket flash-lamp bat-
‘tery attached to the terminals at the lower
end of the panel; some valves, however,

‘the filament current.
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will require a good deal more than this
for proper working to be obtained.

- Once the correct values have been.found
the parts may be mounted upon a panel of
the same size as those used for other units
in the set. There is only one point that
calls for attention, and that is in the fila-
ment rheostat. High-temperature valves
pass an amount of current ranging from
.4 ampere (Ora, Xtraudion, Cossor) to
.75 ampere (R, Ediswan, Vz24). Three
in parallel will thus need from 1.2 to 2.23
amperes, which is a good deal for ‘6ne
rheostat to carry. Be sure, therefore, that
you obtain one capable of taking the cur-
rent that your valves will need without
over-heating.

Operation

In use the unit will be found to act ex-
cellently. The filament current is rather
critical, but otherwise there is no special
difficulty on short waves. When, how-
ever, one deals with very long waves the
unit may be found liable to oscillate. This
can be overcome quite easily by reducing
If any one of the
three valves shows a tendency to oscillate
on short waves, the value of its grid leak
is not quite correct. A little thickening or
reducing of the pencil-line grid leak will
usually set matters right. R. W. H.
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Indoor ‘“Earths” and the
Liability for Damage

By a Barrister-at-Law

SEEEEEELCOEREE

T is a common practice when there is

difficulty in getting convenient access to
an “outside” earth to make use of the
nearest gas or water supply pipe as a sub-
stitute. If there is a choice, a water-pipe
is preferable for many reasons. In the
ifirst place, it is made of lead and a
soldered connection presents little diffi-
culty. In the next place, all the joints
in the total length of pipe-line are metal
to metal, and therefore of low resistance.
Gas-pipes, on the other hand, are usually
made of wrought iron, to which it is more
ldifﬁcult to solder the earth lead. Also
jany joints that occur are generally filled
,with red-lead, which lessens the conduc-
ttivity of the system.

1

iGas-pipe‘ Earth Dangers
! At the same time there is a widespread
feeling of “nervousness” regarding the
luse of gas-pipes as earths. Many people
are fearful as to the possibility of fire or
explosion, particularly if the outside aerial
jshould be struck by lightning. In. many
cases tenants have been forbidder by the
landlord, and in some instances by the
inspectors of gas companies, to connect
their wireless sets to the gas-supply pipes.
There is practically no ground for such..
excessive precaution. In the ordinary way
the voltages and currents picked up by any
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receiving aerial are exceedingly minute,
and represent an absolutely negligible
amount of energy. There is no possibility
of “sparking” or fire arising from such
currents. . '

In the very remote contingency of the
aerial being struck by lightning, it is
difficult to say precisely what effects might
follow.
the charge to spread itself uniformly over
the entire pipe system. This would reduce
the voltage, and the charge could then
gradually leak away without causing any
damage. On the other hand, the charge
might jump from the gas-piping through
the first available discharge path to earth.
This would probably create a heavy spark
or flame discharge which might burn or
damage any woodwork in the vicinity, but
it could not ignite or explode the gas in
the pipes. Coal gas only becomes ex-
plosive when it is mixed with air. In
fact, it cannot even burn until brought into
contact with the atmosphere.

The Gas Company’s Legal Position
As regards the power of a gas company
to forbid the use of such earths, it may
be of interest to set out the legal position.
Usually the house service-pipes leading
from the meter are landlord’s fixtures, over
which, however, the gas company has a

The first tendency would be for,
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right of inspection. As regards the gas
itself (as distinct from the pipes, etc.), the
ownership of such gas passes from the
company to the occupier automatically as
it flows through the meter. Neither the
house-pipes nor the gas that they contain,
therefore, belong to the gas company. The
latter in effect .are merely licensed or
allowed by the landlord or tenmant to use
the pipes for the sole purpose of passing
gas from their outside mains into the house
for the use of the occupier.

In the absen