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1,500 WORKING HOURS

WITH ONE CHARGE!

E This is what you .obtain with the wonderful “E™ cells when using a
~05 valve. “E" cells are supplied in 2 vo't units and are contained
in moulded glass boxes ready charged in a dry state and only needing
addition of acid. Capacity (actual), €0 ampere hours. Maximum
discharge 10 amp., size 73" X 53" X 33", weight 93 Ibs. “E™ cells
are a special type of accumulator and need not be charged for several
months unless discharged.

Price 20/~ each

3 oo

We sell “E” cells
AT our kead store.
THE cells that we sell
ARE “THE” cells we're sure.
IF we sell “E” cells
AT our head store,
Then we’re sure we sell
THE sure cells.

MONOBLOCK HIGH TENSION ACCUMULATORS

Supplied in 10 and 20 volt units, contammed in white annealed g'ass
boxes tapped at each cell with grease
cups and terminals, already charged
in a dry state and need only the
addition of acid.
PRICE
6/- and 12/-

per unit.
Give much superior geproduction to dry batteries and are infinitely
cheaper in upkeep.

44 Page Radio List Post Free.

Economic Electric Ltd., 10, Fitzroy Square, W.1.

Telphone : Museum 1055 ax_# 5889. Salercoms : 303 Euston Rd., N.W.J,
Branch : TFwickenham. Established 30 years.

With .asologies to the
Hamous Comedian

Mr. Wilkic Bard.

'Are Valve Repairs
Satisfactory ?

X sepdired by THEY ARE

Lustrolux, Ltd.,

We guarantee satisfaction.

.............. ——

The pioneers of valve repairs were @
Messrs, Crowther and Osborn. We
have acquired their plant and good-
will, and many of the original staff
are working for us.

NOTE THE PRICES. :

Bright Emitters 46 :
(Double-grid valves, :

ebedscssduscnnase

With an accumulated experience of 7/-) ,
this class of work, and having plant : - 5
of the most modern descriptions, we : Dull Emitters 7/~ : |

can guarantee the perfect results in
tone reproduction and high emis-
sivity that are such notable features
of Lustrolux Valves.

Thanks to a thoroughly efficient
organisation, we can do this at
prices considerably lower than thase
“usually asked, and easily maintain
our Premier position as valve
repairers.

elesness

POWER VALVES

according to price
when new, i.e.: valves
costing 20/~ or more

repaired for 10/~ :

seslisascrece

Valves costing less :
than 20/- reraired at :
half original price, 3

ST

The Better British Valve.

Send for Catalogue B.
Agents wanted everywhere.  Showcands and literature free for dhe asking:

LUSTROLUX LTD., "™ "&Ne0 o inen,
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FELLOWS COILS

The Felliows Coils have justly earned ths
reputation of being
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amongst the most
the market. Besides having
low self capacity and low
are effectively encased in

crystalate and will, therefore, stand even

ing without fear of damaging

the windings.

They are made in a complete range to
cover all ordinary wavelengths as below :

Wave'ength Price

250 — 400 ... ... 3/-
320— 545 ... 3/~
370 — 660 = 3/-
560 — 930 ... ... 3/-
600 — 1,100 ... ... 3/6
870 — 1,500 .. . 4/3
1,340 — 2,520 4/6
1.800— 3,350 . 4/9
2,460— 4,200 5/~
4,000 — 5,750 ... 5/6
5,500 — 10,000 ,,. 6/=-

made on a

standard P.M.G. Aerial with a 0.00075

mfd.

condenser

in the aeral circuit.

When ordering please enclose 3d. postage
for each coil.

Write for 44-page Illustrated
Catalogue—Free

THE FELLOWS
“SUPER ” TRANSFORMER

The name Fellows has stood for
pre-eminence in the making of
magnetos and transformers far
over 20 years, and to-day there
is no better transformer on the
market than the Fellows
“Super” at any price,

Low self capacity, complete ab-
sence of distortion, made of the
highest grade materials, this
transformer represents the finest
value for money that the Wire-
less industry has to offer. Send
for one to-day and you wil be
amazed at the results,

Price 1 5/6

Postage Gd.

All sur apparatus is fully guaranteed and is sent on SEVEN

DAYS’

APPROVAL against cash.

Remember that our

policy of selling to you direct enables us to save you 6/8 in
the £1 and stil maintain the high quality for which we

‘have always been famots,

FREss IE
wi 350 (i va, =,
FANLS

THE FELLO
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RUY.PY—POST
V24 B i, Z P LA Vlzz s

AVEMUNEY:

WS MAGNETO Co. Lud.

CUMBERLAND AVENUE, PARK ROYAL, Nw.1d

Branches :

Anre LONDON : 20 Store St., Tottenham Ct. Rd.,W.C.1. (Museum9200)
CARDIFF: Dominions Arcade, Queen Street.

NOTTINGHAM: 30 Bridlesmith Gate
{(Nottingham 5550)
E.PS. 223
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“ Amateur Wireless and Electrics.”
Price Threepence. Published on Thurs-
days and bearing the date of Saturday
immediately followmg Post free to any

art of the world : 3 months, 4s, 6d.;
Emonths, 8s, 9d. ; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or
Cheques should be made payable to the
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«be promptly considered, and if used will
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according to their nature, to The detor.
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Publisher, * Amateur _Wireless,”” La
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SIMPLE SELECTIVITY

THE_RE is a widespread idea that are-

ceiver can only be made really selec-
tive “with the aid of expensive and
elaborate instruments.  This 'is° quite
wrong. A high degree of =electn’1ty can
frequently be ‘obtained by alteri ing the
position of a component in a receiver, or
b) makmg one or two slight "modifications
in the wiring.or layout.of the instrument.
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Flg. 1.—Loose-coupled Circuit.

TWO SIMPLE AIDS

Sometimes it may be necessary to replace
an unsuitable component by a new one of
different (and better) design, but it is only
in comparatively rare cases that the
elimination of interfering signals demands
the use of wave traps or complicated re-
jector circuits. These remarks apply par-
ticularly, of course, to ordinary broadcast
reception.

From the point of view of cutting out
interference the aerial circuit ‘is
the most important in a receiver.
The efficiency of this circuit for
the reception of iwaves of any
given length depends, in the
first place, on the  relative
values of its capacity.and in-
ductance.

condensers and tuning coils.  of
As every amateur knows, a

paltlculal station can be tuned in
in a variety of ways, "such as by using
a large coil .ahd a small amount of
capacity, or a small coil with a large
amount of capacity, etc. The smaller the
inductance the larger ‘must-he the capa-
There is, however, one bdest value

“denser is not unimportant.

‘crystal circuits,. for

These factors are A6

usually variable, by means of Fl%.—plagram
roidal Coil.

for the”inductance and one dest value for
the capacity, and unless these are found
maximum efficiency is not obtained.

The position of the aecrial tuning con-
Quite apart
from’ the question of selectivity, it is never
advisable to use a condenser in parallel

“with the aerial coil if it can be avoided,

and it is rarely necessary to do so when
receiving broadcast programmes on an

i
r

Fig. 2.—Aperlodic Aerial Circuit.

b&.

TO SELECTIVITY

amateur aerial. A condenser in series
with the aerial lead, on the other hand,
generally gives very sharp tuning, and
although sharp tuning does not necessarily
enable one to cut out interfering signals it
is certainly a useful aid to selectivity.

The manner in which the crystal or
valve is connected to the aerial circuit is
still more important. In direct-coupled
instance, the usual
practice is to connect the crystal
and phones across the whole of
the aerial tuning inductance. A
simple circuit of this kind can
be made more selective by con-
necting the crystal to the centre
(instead of to the top) of the
tuning coil. This method can
also be adopted with induc-
tively - coupled circuits, - of
course. The circuit shown _in
Fig. 1 is extremely selective. The coup-
ling hetween the primary and secondary
coils should always "be kept as loosg
as possible, as the selectivity of the
circuit depends upon the extent to which
the coupling can bé loosened thhout

wi= (Conchided at- fool of next page) -
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PIRATES ABROAD!

Concerning the Relaying of British Programmes by Foreign Stations

EOOREREREER

popoannonnasaaiioogooigobaaisognan oot Ion oo onIndooononanRnnaanonononsannny

T is curious how the genius for com-

promise inherent in British character has
again asserted itself with regard to the
policy of -broadcasting development.
Cautiously, but nevertheless surely, this
attribute has contributed to the evolution
of a définite system, so that to-day British
broadcasting stands on ‘a sound founda-
tion. One of the results of a definite
policy is that wireless in this country finds
itself in an enviable financial position.
On the Continent are to be found a variety
of policies and with them the consequent
poverty, so that the inevitable result is
that British broadcasting is surrounded by
numerous poor relations, who after the
manner of their kind are willing to accept
whatever comes their way. It stands to
reason that a private company with very
moderate means will take advantage of
valuable electric impulses that are to be
picked up in a free ether.

Yet, from the British licence payer’s
point of view, is this generosity by its
officials to be allowed to continue? Can-
not harter be employed, or is John Bull
forever to be the “milch cow” of the
world? A parallel might be conjured up
by the thought of how a gas.company or
electric light company would act were a
“user to tap either of the useful com-
modities’ which such industrious congerns
produce.

International Piracy

The illegality becomes obvious when
the parallel is mentioned of a Continental
publisher printing and publishing a novel
the copyright of which was not in his
possession. Such an occasion cannot
arise, hut in the case of wireless there is
no protecting legislation.

It can at once be said that in every case
thére is the same freedom, that an ideal

state of ethereal socialism exists, but here
again the ogre of capitalism steps in.
British broadcasting radiates into the

-ether programmes whose hourly cost is

vastly in excess of anything that can be
“pi¢ked up” in return, so that the policy
of free barter does not hold. The standard
of - wireless entertainment is in propertion
to the financial capacity of the broadcast-
ing company. Thus you cannot take out
of the ether something that is not put in.

Britain’s Lead

As British broadcasting iS in so many
respects ahead of all other countries (and
‘as. in the future the talent of the .artistic
world will undoubtedly be hired for the
benefit of its listeners) to it then falls the
unpleasant duty, forced by its own energy,
of initiating the first steps for the estab-
lishment of machinery for the enforcement
of payment for programmes relayed by
foreign broadcast stations, the rate pay-
able being in proportion to the cost per
hour of the production.

A humorous point connected with the
present state of affairs is that were a
foreign broadcasting company to come to
an arrangement whereby they relayed the
programmes of the B.B.C. by land-line,
suffering thereby the consequent impurity
of reception, they would have to pay pro
rata. On the other hand, the same pro-
gramme can be “pirated ” on a high wave-
length comparatively free of interference.
This valuable programme can then be
locally radiated on a lower wavelength
for the benefit of foreign listeners.

It becomes apparent how necessary it is
that the productions of the British stations
should be paid for in' cash by foreign
stations relaying the London programmes.
Such relays must be placed on a cash
basis of definite rates, and all stations could

thus avail themselves of any programme
by the payment of a rate fixed in accord-
ance with the cost’ of production. One
cannot make a record of the performance
of a famous artiste by means of a loud-
speaker and sell that record for profit;
then why should a-broadcasting company
do the same thing for profit without pay-
ment to the originating station?

Bottled Programmes

The day is not far distant when wireless
programmes will be “bottled ” and repro-
duced on a commercial scale. With the
arrival of this position it can be seen that
the present state of “freedom” will not
exist,-as payment would have to be made,
and that a heavy one, hy all stations wish-
ing to take the original broadcast of a
programme.  Otherwise ‘the commercial
value of the “bottles” would be very low
indeed.

Wireless Customs Stations

This brings one to the next step of the
institution of the Wireless Copyright
Association Detecting Station. Such a
station could be set up by the Geneva
organisation for the purpose of detecting
and recording the international relays. It
would record and report the transmissions
and durations of all relays and. furnish the
date on which payments should be made.
Taking into consideration the quality of
British broadcasting as compared with that
of Continental and-American stations, it
can be seen how large would be the
source of revenue from such “by pro-
ducts.” ROBT. GLENDINING.

The service on Easter Sunday evening is
to be relayed from Norwich Cathedral and
broadcast*from all stations from 7 to $ p.m.

“ SIMPLE SELECTIVITY ' (continued from pre-
ceding page)

weakening the signals which it is desired

to receive.

The so-called “aperiodic ” circuit shown
in Fig. 2 provides another simple and
effective means- of obtaining selective tun-
ing.. The untuned aerial circuit contains
a coil of wire, consisting of a few turns,
by means of which it is coupled inductively
to the closed (tuned) circuit. These modi-
fications may also be introduced to valve
sets, of course. "Incidentally a stage of
high-frequency amplification; - with “tuned
anode, renders a valve receiver quite
selective.

Toroidal Coils

The new “toroidal” coils, which are

slowly gaining- favour with British
amateurs, are particularly suitable for use
in selective receivers. A toroidal coil may
be described as an air-wound solenoid,
bent in the form of a ‘circle (see Fig. 3).
The planes of its end turns are thus almost
parallel to one another. One result of
winding the coil in this manner is to close
the field of the coil, thus eliminating in-
teraction between it and neighbouring
components. Another result, which has a
very important bearing ,on the problem of
selectivity, is to reduce the ¢oil’s *pick-
up” effect. It is well known that ordi-
nary tuning coils.are quite capable of
picking up signals by K themselves—when
the aerial and-earth are disconnected from
the receiver. Anything which reduces
this effect ‘constitutes a distinct aid to

¥

selectivity. - Interaction between com-
ponents in a receiver should also be
avoided as far as possible by spacing the
components well apart. M. E.

The number of receiving licences issuec
in Glasgow, with a population of 1,100,000,
is approximately 355,000. This does not
compare favourably with Edinburgh’s
27,000 licences for a population of some
400,000. ] _

In order to prevent broadcasting becom-
ing competitive with the Berlin theatres,
the directors of the theatrés have arranged
to broadcast plays regularly. The Grosses
Schauspielhaus, - Bérlin’s largest theatre,
has already been equipped with a powerful
broadcasting set.
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Photograph of Rear of Recelver with Back
Removed.

N conversation with the engineering staff

of one of the largest and .best-known
manufacturers of wireless apparatus in the
country, the opinion was expressed that
a detector valve coupled with "a low-fre-
quency amplifier was quite efficient for
most purposes in this country. On
such a set most stations could be
brought in satisfactorily, especially
in those parts of England situated
in the midst of a chain of stations.
“Stunt ” circuits were vetoed. To
emphasise their opinion, two or
three sets, comprising two and three
valves, worked from bhoth frame
and outdoor aerials, were tested.
Not many miles from the neatest
station there was sufficient strength
on the two valves and an oiutdoor
aerial to work a large loud-speaker
with excellent resultsy and with the
frame aerial and three valves one obtained
all that was desired for the same purpose.
Purity was one of the points emphasised
by the staff of engineers, and certainly it
was all that was claimed. No secret was

—

~Photograph of Under Side.
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“DET., L.F. AND
'VARIOCOUPLER”

An Excellent Combination

poenonsoooaounionnoansnogoooonEan]

made bf the circuit, which was used in the
army during the war, With one or two
minor improvements to get better selec-
tivity the circuit shown by Fig. 1 is the
same.

To begin with, it is advisable to build
the variocoupler, the dimensions of which
are shown on Fig. 2 on the next page.

It will be noticed that the aerial coil
is wound over the secondary and is
aperiodic, requiring no condenser to tune

it. This cuts out one control and greatly.

simplifies tuning. The reaction coil is
made on a spider former with efeven pins,
and is wound to allow it to turn inside
the outer coil without touching the sides;
+%-in. clearance will be sufficient. The
coil can be stitched to support it before

-
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Photograph of Complete Receiver showing
Tuning Controls

glue. The base must not be fastened on
until the wiring is completed. The back
is held in by two turn buttons and is
hinged to allow the lower portion to be
raised to allow phones or loud-speaker to
be attached. The ihole of the back may
Jbe taken out when placing the
valves in position. The measure-
ments are shown in Fig. 3. A
broad beading or skirting placed
¢ around the base of the set puts a
finished look to it.

The sloping front panel of:
ebonite may be cut and drilled to
suit the components, also the
ebonite shelf or sub-panel seen in
the rear of the inside. (For

I-H.T,
+

\VA

W] i

RIOCOUPLER

Fig. 1.—The Circult Diagram.

taking it off the formef. If preferred, this
coil may be wound on a permanent card-
board former after the style of a basket
coil. - Other details are shown by Fig. 2.

The box is very simply made, with the
use of very fine rivets, small screws and

Fig. 3.—Details of Cabinet.

LT  measurements, see Fig. 4.) The
o~ grid leak, of the wvariable type,
was placed on the top wooden
panel of the box, as shown in the
photographs. The positions of the com-

ponents are shown in Fig. 4, which is also
a guide for the wiring. In the photo-
graph of the rear of the set most of the
components placed on the back of the

Photograph of Back.
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sloping ebonite panel are not visible owing
to the loir-frequency transformer being
placed on the under side of the top wooden
panel. A little in the rear of this trans-
former is the grid condenser, also not
visible, but the approximate positions of
all components are shown on Fig. 4.
Two small switches were made from
thin brass sheet and placed on the ter-
minals shown in Fig. 4. These may bhe

a-id Leak
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used' to switch on the second valve when
required. There are also two H.T. plug
terminals. The one connected to the
second valve is used to provide a higher
voltage for amplification purposes. All
the battery leads are kept permanently
fixed on the set on the under side of the
platform or sub-papel, and when not in
use are simply folded up and placed
within the case and the hinged back
dropped down.

With the exception of the
aerial and earth terminals, all
terminals are placed on the
ebonite sub-panel in the rear
of the set. This panel is
raised about 2% in. from the
base and is supported on pro-
jecting wooden supports at the
side' of the case. The vario-
coupler is also screwed to the
side of the case, and to enable

£
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mer and is fixed with very fine screws;
another piece of wood is fixed on the cir-
cular piece before fixing the variocouplex
to the side of the hox to allow the spindle
to be placed centrally on the front panel.
_The wiring of the wvariocoupler is not
allowed to touch the base, but is fixed a
little above the base to clear it by about
14 in. The position of the screw to fasten
this instrument to the side is shown in

1mazy Cor

this to be done a circular §

piece of thin wood is cut to &

fit the base of the coupler for- ‘ i ‘ ;
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Fig. 2.—Details of Variocoupler.

Fig. 3. The condenser used on this set
is a Baty.

Simplification has been the keynote “in
building, there being practically only one
control—the tuning condenser. The re-
action coil will; of course, require atten-
tion, and if - further simplification is
desired a 2-megohm fixed grid leak may
be used instead of the variable leak. The
set has proved very elastic, and may be
used on a frame aerial or a short length

) |
1 Loud Speaker Phones ™ s of wire suspended across a room, or an
Fig. 5.—Developed Wiring Diagram. Fig. 4.—Arrangement of Components.. ordinary outdoor aerial. F. W. P.
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FUSE in'the H.T. circuit, in the case
of the experimenter who is constantly
altering connections,- is very often the
means of saving the valve fila-

cates the fault audibly, while the induct-
ance prevents the current from rising to a
value sufficient to burn out the filaments.

The normal H.T. current is insufficient
to cause the buzzer to operate, and so good
contact is maintained under normal cir-
cumstances.

ments should the H.T. be acci-
dentally applied to the L.T.
- circuit. The device illustrated
in the photograph is not a fuse,
and therefore does not require
.replacement, but indicates by
emitting an audible note that a
wrong connection has been
made. I

It consists of a buzzer taken
from an electric bhell, across
the terminals of which a fixed
condenser of .00z capacity has
been shunted.

When a wrong connection

The fixed condenser is fitted

to by-pass H.F. currents, but
is not essential to the opera-
tion of the device, which is
connected in the positive H.T.
lead. W. A A

The number of receiving
licences issued in Glasgow,
with a population of 1,100,000,
is approximately s55,000. This
does not compare favourably
with Edinburgh’s 27,000

has been madec the buzzer indi-

Photograph of Overload Indicator for the H.T. Circuit.

licences for a population of
some 400,000.
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Under Side of Base and Tuning Coil.

Adjusting the Tuner.
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I "HE compact crystal receiver described
and illustrated here is very easily and

cheaply made, and if carefully constructed-

is highly efficient in use. The chief point
to note is that, as the inductance is not
variable, the coil must be tuned to the
aerial and earth on which the set is to be
used. 4

Materials

The materials required -are: A small
piece of i&-in. cbonite, a length of wood
about 12 in. by 1 in. by ¥ in. (such strips
can be bought in 2-ft. lengths at Hobbies,
Ltd., or similar shops for a copper or two),
a quantity of No. 26 or 28 gauge s.s.c.
wire, six terminals, screws, nails and a

detector of the “fixed” perikon type.
The detectoy shown here consists of a
screwed vulcanite tube with adjusting

screws at each end, with the two crystals
lying between the screw-ends.

Few dimensions are given, as they will
vary with the diameter of the inductance
coil and the detector used. The inductance
coil should be put in hand first of all.
Cut a cardboard circle about 3 in. in dia-
meter, with eleven slots on a 1-in. centre,
and wind it full of the sitk-covered wire,
taking the wire into every third slot (miss-

The Complete Set.

ing two slots). This is to keep the dia-
meter of the coil as small as possible.

Now lay out a “testing-board” some-
thing like that shown. Any piece of dry
wood will be suitable for this purpose.
Connect the aerial terminal to one side
of the detector and to the inside (begin-
ning) of the coil. Leave the outside (end)
of the coil free. Connect the othet side
of the detector to one telephone tag. The
remaining telephone tag goes to the earth
terminal. Twist an inch or so of bared
wire tightly through the eye of a needle,
and attach the other end of this wire to the
earth terminal.

Adjusting the Tuner

After connecting aerial, earth and
phones to the testing-board, adjust the
detector and push the point of the needle
through the silk covering of the wire at
different turns of the coil until signals are
at their loudest. It is very difficult svith
a coil of this description to pick out any
one turn from the one wound next to it, but
as this is the most important detail of the
construction of the set, it must be done
accurately. Perhaps the easiest method is
to fix the coil to the board with a couple
of tacks, and having found the approxi-
mate “maximum = turn with the needle,
take off most of the turns lying to the
outside of it, cutting the wire, The re-
maining turns are then unwound one at a
time, testing each one iwith the needle at
the point where it leaves the card former.
Do not cut the wire again until the “ maxi-
mum ™ has been definitely found, and
allow an inch or two for connection. The
testing-board may now be dismantled,

Having found the size of the inductance
coil, the dimensions of the ebonite top and
the wooden sides of the set are casily
arrived at. The ebonite should be marked
out with a scriber, and the necessary holes
for terminals and screws drilled before it

is cut. After the panel has been cut the
sides are cut from the strip of wood.

The detector should now be taken to
pieces and the tube filed to give it four
flat sides. When this has been done, a
square hole to hit the filed detector tube
must be cut with a fret-saw in whichever
of the sides it is desired to place it. A
strip of thin springy brass about, 1 in. in
length and slightly narrower than the hole
is also cut. The hole has to accommodate
both the tube and the brass strip, so it
must be of such a size that while the tube
alone fits fairly easily, the two together
must be a tight fit. The strip lies under
the tube. £

The terminals may now be fitted to the
prepared ebonite panel, after which the
panel is screwed to the sides and the sides
fastened together with small nails.

Wiring

After attaching a short length of wire
to one end of the -brass strip, insert the
strip and the detector tube in the hole in
the side, keeping the énd of the strip carry-
ing the wire on the inside of the set. The

.outer end of the tube lies flush with the

&«

outside of the set, while the “wired” end
(Concluded at fool of first column on next pagé)

Under Side of Receiver.
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FOR BEGINNERS

ON’T use “shoddy” components.
Guaranteed parts are always best in
the long run, even if they are slightly
more expensive to buy.

Don’t be too ambitious at first; it is best
to start with a simple receiver and
gradually work your way up to a large
receiver.

Don’t fail to erect the best possible aerial;

,the more energy picked up by the
aerial, the better will the set work.

Don’t despise the crystal set.

Don’t forget your licence; it is necessary
to obtain this as soon as you have
bought your components.

Don’t, if you have a valve set, use reaction
so as to distort signals or cause squeals
in the phones.

A TOTALLY-ENCLOSED CRVSTAL SET” (con-

Linued from preceding page)
of the strip is pushed close up to the wood
on the inside to keep it clear of the inner
end of the tube. This wire is then attached
to one of the outer telephonc terminals.
The phones being in series, the two middle
phone terminals are connected by a wire
and the remaining phone terminal joined
to E..

A wire is twisted under the shoulder of
one of the detector-screws, which is then
screwed tightly home on the inside end of
the tube. The other end of this wire goes
to. A. The beginning (inside) of the in-
ductance coil is also attached fo a, while
the end (outside) goes to E. The coil is
then placed in position as shown in the
photograph.

The projecting end of the brass strip is

now cut to such a length that it will pro-
ject slightly over the detector screw when
it is in position. After being cut, the strip
is given a decided bend upward to ensure
good contact with the screw.

A small plug (ahout 3% in. to ¥{ in. long)
of either Wood’'s metal or tightly rolled
silver paper should now he dropped or
pushed into the tube to make contact with
the end of the inner screw. Then the
crystals are dropped in, one at a time,
and the remaining detector screw screwed
lightly into the tube.

No zttempt must be made to adjust the
detector until the set can be tried, as a
very light contact between crystals and
screw is necessary, and this can only be
secured by an actual listening test.

When two pairs of phones are in use,
one pair is connected to.the terminals 1
and 2 and the other pair to 3 and 4. When
only one pair is used they are connected
to 1 and 4 (the outer terminals).

The set shown in the photograph has
been in continuous use for months and has
given every satisfaction. oI

Don’t connect the H.T. battery across the
L.T. terminals. *

Don’t burn valves more brightly than is
needed for good results, or you.will
shorten their life unnecessarily.

Don’t fail to fit a proper earthing switch
‘to the aerial.’

FOR CRYSTAL USERS
ON’T expect genuine long-distance
results unless your aerial is high and
well away from surrounding objects.

Don’t forget that if you wish to hear
distant stations on an inefficient aerial
you should couple the crystal set to a
high-frequency valve amplifier.

Don’t wind your tuning coils with thin
wire,  Better results’ are always
obtained when thick-gauge wiré is
used. ;

Don’t handle your crystals and cat-
whiskers with the bare fingers.
Although not discernible with the eye,
a film of grease is deposited which
prevents efficient rectification. :

Don’t move the catwhisker more than is
necessary, as the delicate surface of

the crystal is soon spoilt by so doing."

Don’t fail to use the best phones it is
possible to obtain. For weak signals
those with adjustable magnets are
preferable.

THE AERIAL
DON’T use a multi-wire aerial if you
want to receive on short wavelengths.
Don’t allow your aevial or lead-in wire to
pass near to metal pipes or roofs.

Dor’t forget that for best results your
aerial, lead-in and earth wires should
be of as low a resistance as possible.

Don’t forget to let the free end of the
aerial point towards your local station
if you wish to cut out that station and
receive the more distant ones.

Don’t forget that for real selectivity it is
best to use a counterpoise in place of
the usual earth.

Don’t, if you can help it, make joints in
your aerial or lead-in wire. If this
is unavoidable, however, see that the
joints are well soldered.

Don’t use insulators which are cracked or
have the glazed surface rubbed off.
Don’t forget that a coat or two of paint
or wood preservative on the pole

will considerably lengthen its life.

Don’t forget that nothing looks worse than
a bent pole due to too much strain on
the aerial.

Don’t forget that an efficient aerial is a
good investment and may make all the
difference in the results obtained.

FOR CONSTRUCTORS
ON’T fail to get the best components;
they are the cheapest in the long run.

Don’t use poor-quality ebonite or the set
will never work well, '

Don’t splash solder all over the panel.

Don’t crowd your components, or inter-
action will be liable to occur.

Don’t, unless you have had considerable
experience, attempt to modify the
circuit given by an author.

Don’t wire up in a slip-shod manner.
Neat wiring is the hall-mark of the
good constructor.

Don’t  neglect the woodwork of your
receiver; a good set deserves a good
cabinet.

THE . ACCUMULATOR
ON’T “top up ” with tap water, as this
often contains metallic substances
which are injurious to the plates.

Don’t fail to keep the brass parts of ter-
minals covered with vaseline, or
corrosion is sure to occur.

Don’t leave the accumulator in a dis-
charged condition. Sulphating of the
plates is most liable to occur when
the accumulator is run down.

Don’t test the accumulator by bridging the
terminals with a metallic object to get
a spark.

Don’t, when preparing the accumulator
electrolyte, add water to strong acid.
Always add the acid to the water.

Don’t fail to carry the accumulator in a
proper wood or metal ease. Damage
may easily result it it is held by the
terminals or corinecting lugs.

Don’t allow the acid to splash on to the
clothes
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CJhe Experimenters
oﬁxed Condense.

Jecuracy & Convenience ,

@ Mica fixed condensers are designed for' extreme accuracy—
and what is more they are accurate, and stay accurate. Each
condenser is guaranteed, under all atmospheric conditions—
neither intense heat or dampness will affect their capacities.

@) MICA DIELECTRIC
lean CONDENSERS

are interchangeable, a fact which will be as readily appreciated
by the serious experimenter as by the man who is doubtful
as to the best value to employ.

Remember—fixed condensers can make all the difference, what-
ever the circuit, between .a receiver that shows a consistently
good ‘performance and one that is as unreliable as the weather.

@ Condensers are made in all standard capacities, and are
supplied with or without base and clips.

Demand of your dealer @ components.
They’re British. ’

| MD@C{L&@
Telephone : Telegrams
Sloisgh 441-442 [LJEIM l - Bocict ey, SHbugh

Manufacturers of Wireless and Scientific Apparatus

WEXHAM ROAD :: SLOUGH : BUCKS

Pt

MICA FIXED
CONDENSER

Prices (in Cartons). Unmounted.
(Two clips are supplied with each
condenser.)

0:0001 to 0,0009 uF. (030) 2/6 each
0001 to 001 uF. (031) 3/- each
0015 to 0.02 uF. (034) 4/- each.

Other M products include—

@B GRID LEAKS (all values)
supplied with two clips  2/6 each

® ANODE RESISTANCES,
40,000 to 100,000 ohms, supplied

with two clips a5 4'6 each

FEach of these three components
if mounted on ebonite base
with terminals,

1/- extra.

'\!_\/_U_V\]_V‘1F‘W
IVH S M VM VD M M N
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sTtl'c O'?‘::ill s HI:,I: 2";"* '?";d” N | d LISSENOLA GRAMO  ATTACHMENT ﬂ they have introduced a system of deposit which it
Stops Fiddling w ESWH S HERS [ Also for other gramophone attachments and [ | is r be ted by readers
[Every & Liberty 7] Fom all Y | L] loud- ker b [} | when dealing with persons with whom they are
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Deagihits Marclr 3ed, 1926, remitted by Postal Order or Registered Letter
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SeT togl:ve us pure music and spfz:ll and-the lf YOU CAN’T SELL IT Elsewhere Ls Beiie Sauvace, Lonoon, E.C 2.
ARSI signnlsisverygrehtlymcrnsed Lam WIRELESS CABINET, solid oak, extraordinary bargain. FPhoto
using & T.M.C. Loud epeaker, and both mysic and SELL 1 RO and price, Edwards, lnghum Street, 'South Shields. {52
talks are very diftinct and clear all over the room. T TH UGH e ae hLU 'SIBUE MAIRS Ubla.Dew.~-11. 1. k. Gee, Patent Agent
This destimon alls entirely unsought and you are Member I.8.G.B,, AMIR.E., 6162, Chuncery Lage, London, W.C2.
at Hberty to use’it for any purpose: Wlnhlngyf) B Phone. Heoiborn, 1525
the host success. Ibe toremaln; Yours faithful e PATENTS.—'i'mde ¥arke, Advice Handbook free—B. T. King,
(8igned) Chas. W. Iredale, Rexr. Patent Azent, 346a. Queen Victoria Street, London, L
WIRELESS LICENCE HOLDERS, 1s. 6d., post free—French, 2,
A DA L ONDON g D N | | 5455 FETTER LANE, LONDON, EC4. ! piemnil Terrace, Edinburgh i 13
- s | % . = sw'rs i
— % — R A R a: ON :2
1 EP l S TRANSA-ORMERS
Oficaliy Approved by Radio Association, Ab B ors Guarantecd.
west Rares 24 Hr. Service Cask on aelivery of acrzn:él4
: y o ORN W, MILL 63, FARRINGDON STREET, E
with a LISSENOLA o BROWN A ASK 1 ER, §1 FARRINGOO
T “ AW STRAP YOUR H.T. BATTERY
You can conslruct yourself a handsome CONE type, or PLEATED PAPER type LOUDSPEAKER, ¥ ° 5 S .
Y 0 half li]m l“our Jor less than it would cost you for the ordinary clheap h(')“m type L(Wdlsmﬂhﬁ { L - ¢ f and Buy H.T. Supply Unit.
ou l AR i
mgr:r;s (f,or:lt:m;f)LUME - Tty e wnen e AR-oun Cislss i T or 15t O Complete with ‘Flcx and Adapter to plug in ordinary lamE holli!cr
tee. 1
TRADE enquiries invited. Tell your Dea'er, Technical unning c%t fiuﬁz'\;ﬁmyog{)ﬁck ‘u,::‘r:;efl_' omplete
y T CONT]NENTAL SUPPLIES
GOODMAN’S, 27 FARRINGDON ST., E.C.4. (YO & Bcoks 497 OLD FGRD ROAD. LON ON, E,

CALLERS from JOHN W. MILLER, 68 Farringdon Street, EC4

NOTE: To work off D.C. Current only.
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"AMATEUR 4

illustrated.
H d b k Of all booksellers and newsagents 1/6 net each, or post free by b
an 00 s return 1/9, from " Amateur Wireless,” La Belle Sauvage, E.C.4.

Crystal Receiving Sets
and How to Make Them

A Simple and Efficient Receiving Set. A Single-Slider Set. Set
with Semicircular Tuner. Crystal Set with Tapped Single Cotl.
A Loose-Coupled -Set. Set with Plug-In Basket Coils. Combined
Crystal - and Valve Receiver. ‘Some Miniature Receiving Sets.
Crystal Circuits,  How Crystals Work. Making a Buzzer. Receiv-
ing C.W. Signals on a Crystal Set., Making a Wavemeter from
a Crystal Set. Converting Low-Resisting Phones. The Morse Code.

Simple Valve Receiving Sets
and How to Make Them

A Single-Valve Set with Basket.Coil Tuner. A Single-Valve Set

with Slide Inductance. A Single.-Valve Heterodyne Receiving Set

One-Valve Variometer Set. A Portable Single-Valve Set. Addmg

a Valve. A Tonalve Set. A Three-Valve Amplifying and

II.)Ielectgmg Unit. The: “Amateur. Wireless ”’ Unit Set. An Improved
nit Set

Wireless Telephony Exple” rod

The Electron; Induction and Electro-Magnetisn. .ves and How
They Travel; Inductanice and Capacity; Rectification; Amplification;
Reaction ax\d Beat Reception; Aerials and Earths; Transmitting
Systems; Receiving Sets; Use{u] Formule and Data,

Cassell & Co., Ltd.,

An unrivalled series, uniform in style and price with Cassell’s

1) famous ‘“ Work ’ Handbooks, and edited by Bernard E. Jones,
the Editor of “ The Wireless Magazine.”” The information given
is reliable, practical, and up to date, and each book is profusely

Useful Series for Wireless Amateurs

Wireless Telegraphy and Telephony
and How to Make the Apparatus

Gereral Principles of Wireless Telegraphy. Some Informative
Experiments. Tuning and Resonance Explained. Transmission and
Reception. Various Detectors Explained and Described. Thermionic
Valves as Detectors, Amplifiers, and_Generators. Making a Single-
circuit Receiving Set. Making a Complete Short-wave Receiving
Set. Making a Valve Panel for Receiving Set. Making a Five-
Valve Amplifier. Wireless Telephony.

Wireless Component Parts
and How to Make Them

Components and Their Varied Purposes. Crystal Detectors.
Coils: Making and Mounting. Condensers.  Variometers and
Vario-Couplers. Resistancés or . Rheostats. Transformers, Making
a Test® Buzzer.

Practical Guide to Wireless (1/- net)

By post 14d. extra.

An Outline of Present Broadcasting. The Aerial. Tuners and

Tuning: The Crystal Set. The Valve and Valve Sets. Telephones
- and Loud-Speakers., Current for Valve Filaments.

La Belle Sauvage, E.C.4 .
O S S s
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Absorbs ; shock - protects the valves

You krow it’s
good because of
the name “LOTUS”

Don’'t have your valves
spoilt by shock. The Lotus
Valve Holder has been
specially designed to counteract the
microphonic elements that are so
injurious to the delicate valve fila-
ments.

The unique and original springs of
Valve sockets and the Lotus Valve Holder absorb any

springs are locked shock and eliminate all microphonic
together by a noises

mechanical  pro- i E
cess, making a Protect YOUR valves by fitting the

definite and per-
Goaioni” i Lotus Holder.

tion, Bakelite 3
mouldings, nicksl
silver springs and
phosphor bronze
valve sockets.
Nickel plated.

BUOYANCY

e N
VALVE HOLPER
;—\\\Z/——z’

i AN D-icropHS
From all Reliable Radio Dealers.
GARNETT, WHITELEY & Co., Ltd.,

Broadgreen Road, Liverpool.
Makers of the famous LOTUS Coil Holder

wssee
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With
Terminals 2/6
RRUGS

}_ 00900 GIVEN AWAY

This rhenomenal Offer is made to readers of "Am;tenr.l 2,6 ;=50 " Bhoo00i0C

Wireless,”” 3/4/26. On receipt of P.O. for 12/6 we will i i
forward direct from our looms to sour address one of our Reén x;;::tl;‘leAv:‘:::naoﬂsg
“ Prudential * Brusselette Real SEAMLESS WOVEN " Village, Levenshuime.
BORDERED (Gnaranteed Gennine Bargains). " TMay 11.

Suitable for Drawing-room, V. '}
CAR PETS e g R Mr. W. L. Stanton writes—

* 8end me one of your
handsomely bordered in thirty Prudential Brusselette Car-

Oarrlage Turkey patterns and fashion- reis and Rug. I was in-
1/ able self shades of Crimson, h; e of
Extra Greens, Blues, and Art Colour- Lecestalisgiece tha o

your customers stated she
had a carpet from you 19
years ago that was not worn
out. You can also state
that I have now in my bed-
room one in fairly good
conditlon whichk I bought

at your place wel over
quality we supply. They tweity ye.frs ago.” .
are made of material < %
equal 10 wool, and ~erreeseestssessesgssnsisensl
being a speciality of our own, can only be obtained
direct from our looms, thus saving the purchazer all
middle profits, Over 400,000 sold during the past12
months, Money willingly refunded if not approved.
Thousands of Repeat Orders and Unsolicited
Testimonials received. With every carpet we shall
absolutely give away a handsome Rug to ma‘ch,

ings, to suit all requirementa,
and LARGE ENOUGH TO
COVER ANY ORDINARY
S8IZED ROOM. These Carpets
with FRE R RUGS will be sent
out as Bample Carpets, show-
you the identical

eesscusssrssessetrrenasusnanRatEner
cecesunssarsstrerrasaesarer e entessans

B o
Repeat Orders yeceived from the Royal Palace, Stockholm.
GALAXY ILLUSTRATED BARGAIN CATALOGUE of Carpets, Hearthrugs, Embroidered Linen
and Cotton Bedspreads, Quilts, Table Linens, Bed ds, Linoleums, Bl Curtains, Copper
Kerbe, Fire Brasses, Cutlery, Tapestry Covers, &c, Post Free, If when writing ybu meation
* Amateur Wireless ** 3/4/26, Established over half a eentury,

F. HODGSON & SONS, 0. 2w M., Wootlsley Rd., Leeds

e
“ 7

3, %
24

**Cosmos " Condenser is a

slow motion condenser

with-

absolutely no back lash either
when new or after use, This desirable
feature is accomplished by the use of
a spring belt held in tension, which

permits coarse tuning with the

large

knob, and a 10:1 slow motion with

the small knob.

Cone bearings allowfor adjustment and the slow
motion bracket can mounted for remote
control as shown in the lower dllustration.

The condenser for fine tuning

METRO-VICK SUPPLIES Ltd.

(Proprietors: Metropolitan-Vigkers Elec,Co.Ltd,)

4 Central Buildings,

Westminster, LONDON, S.W.1

PRICES:
Slow Motion, .00025 mid.
20005

19/-
21/6

15/- & 1
1756
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How the Wuncell defies old age

LD friends, they say, are best. The longer one °x
uses the Wuncell Dull Emitter, the more one

appreciates its many sterling qualities—its supreme
sensitiveness — its outstanding ability to produce a
wonderful mellowness of tone—its complete freedom
from microphonic noises—and, above -all, its unvarying
high standard of performance.

Owing to its unique filament, found in no other valve,
.the Wuncell is essentially a long-life valve. It is one you
can choose with complete confidence, knowing that it will
give you a long period of faithful unremitting service. A
Dull Emitter, in fact, worthy of the reputation enjoyed
by Cossor throughout this country and abroad.

Wuncell superiority is due to two great fundamental
features. The first is its triple-coated filament. This
filament, instead of being whittled down to the point of"
fragility in an effort to ensure low current consumption,
is built up Jayer upon layer until it is practically as stout
as that used in any bright emitter. Yetso prolificisit in
electrons that at a temperature of barely 800°—less than
the embers of a dying match—the Wuncell is operating
at its best. Compare this with the many types of so-
called dull emitters which function only when their
filaments are at white heat. Because of this special
process of manufacture the Wuncell filament is exception-
ally sturdy and able to withstand scornfully all the
rigours of everyday use.

But the Wuncell filament is only one feature. It would
be of little advantage producing a perfect torrent of
electrons at a low temperature if the ordinary type of
Grid and Anode were employed. In any valve the only
electrons of any importance are those reaching the Grid
and the Anode. If the ends of the Anode are “open
a considerable proportion of the electron stream must
escape only to be wasted.

For this reason, therefore, the Wuncell utilises standard
Cossor construction.  Its arched filament functions
within a hood-shaped Grid and Anode. . Practically
every electron given off by its barely-glowing filament

Types and Prices:

is usefully employed. e 75 Volts Cobha bl

‘3 amps. - - - -
This greater efficiency—coupled with its triple-coated asw.z.p s(\Vithred top)forll:l/“.
filament—is responsible for a volume and purity of tone e Vo
which has yet to be equalled. It is small wonder, there- ‘:’, a PS'The -l S v
fore, that wireless enthusiasts, disappointed with the Valve,1-8 Volts, Consumption
fragility and uncertainty of ordinary filaments, have BT et
turned eagerly to the Wuncell—the one Dull Emitter [
which admittedly defies old age. [RAREI DN Sl
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An Outstanding Feat
FOLLOV\"ING upon reports of successful
two-way telephony -between London
and New York via Rugby comes one of a
wireless feat which is even more remark-
able in its own way. Rugby employs
immense power and works on a wave-

length of 5,700 metres to cover a range:

of 3,000 miles. Mr. E. J. Simmonds, who
has already many remarkable achieve-
ments to®his credit, has been speaking to
Australia, 12,000 miles away, on a wave-
length of 45 metres with a power of but
95 watts. 'I may be.wrong, but I believe
that this is the first time that telephony
has been transmitted from this country to
the Antipodes since Senatore Marconi
spoke from- Poldhu to Melbourne in the
course of his beam experiments a couple
of years ago,

Reception of Mr. Simmonds’s transmis-
sions was extraordinarily good. His Aus-
tralian correspondent, Mr. J. Maclurcan,
was able to use the loud-speaker instead of
“phones, and he heard every word of the
message. So as to test in every way the
clearness of the reception, Mr. Simmonds
included in his message strings of figures,
including the barometer readings from the
weather report with their accompanying
decimal points, the temperature shown by
a thérmometer in his room, and so -on.
When he had finished speaking, Mr. Mac-
lurcan Ttepeated the whole message in
morse, every word and every figure being
correct.

C.O.D.

Opinions seem rather divided over the
question of the new cash-on-delivery ser-
vice. Personally I think that it will be
a splendid thing, both for the wireless
amateur and for the wireless trade. So far
as I can see it will not hurt the local
retailer in the .least, for we shall order
C.0.D. only such parts as he has not in
stock or is unable to obtain for us.
Obviously if the local man has the appa-
ratus that you require, it is better to buy
from him, since you can examine the com-
poncnts before purchasing, whilst in some
cases you may be able to obtain a demon-
stration of their actual werking. Further,
when you purchase over the counter you
have not to pay either the postage or the
collection fee. All of us will find the
C.0.D. system very convenient. Most
people probably get through the bulk of
their private correspondence on Sundays.
As things were before the coming of
C.0.D. many an order that would have
gone in was not semt at all because a
postal-order could not be obtained on
Sunday, and the matter was subsequently
forgotten. Under the new system all that
one has to do is_to order the article

— )

required, adding to one’s letter “Please
send C.0.D.”

This system has been in use for years
in many Continental countries. In none
of them has it been found to have adverse
effects upon trade, and it is everywhere
found to be a boon to the purchaser (who
can order and make payment with the
minimum of trouble) and to the dealer
(who is automatically protected from con-
tracting bad debts).

Good Relaying

One of the best bits of long-distance .

relaying that the B.B.C. has done for some
time was that involved in the broadcasting
of some of the speeches made recently at the
League of Nations Assembly at Geneva.
Despite the great length of land-line that
had necessarily to be used, the words of
the speakers came through with the utmost
clearness and were very well received by
listeners in this country. It was an excel-
lent idea to relay these speeches, for it
enabled listeners to obtain impressions of
the public men of other countries. So long
as we merely read reports of them or their
words, or see their photographs in the
papers, even the.greatest statesmen must
always remain more or less abstractions;
when, however, the wireless set enables us
to hear their actual words; they become
very real people and we feel that we know
a great ‘deal more about them. The
specches are made usually at times which
do not clash with the ordinary broadcast
entertainments, and I am sure that there
are large numbers of owners of wireless
sets who would welcome the opportunity of
hearing them.

Hunting the Howler

It is announced that the Post Office is
shortly to put on the road a number of
vehicles which to all outward appearances
are nothing more than innocent mail vans.
Appearances in this case will be deceptive,
though, for the vans will be fitted with
special direction-finding apparatus and
will be used for the tracking down of those
who make themselves a nuisance to their
neighbours by -indulging in persistent
osciltation. I do not know the nature of
the apparatus used, but I should imagine
that those in charge of the vans may find
that they have their work cut out. It is
one thing to use a direction-finder in the
open country, and quite another to work
it in the streets of a town.” In the former

‘case you can obtain pretty accurate read-

ings, unless, of course, there happen to
be veins of metallic ore or something of
that kind in the neighbourhood. But in
a town you are up against all kinds of
difficulties, as a friend and I found some

time ago whén we made some experiments.

—AA A .
We found then that our bearings were
simply all over the place owing to the
deflecting effects of the big masses of
metal that are buried beneath the surfaces
of the streets or built into the walls of
buildings. I wonder sometimes why the
B.B.C. does not revive the “black list”
that used to be a feature of its early pro-
grammes. A few words straight from the
shoulder to offenders in a named locality
had, as a rule, a salutary effect.

The Amateurs

As I like to listen to amateur trans-
mitters, I often tune to 43 and 20 metres
to see what is going on down there. Our
amateurs are going in full swing now,
and many of them have regular schedules
with America, India, Australia, etc., but
how I wish that they would not use the
spacing-wave method of keying on these
congested wavelength bands. One is
often intently listening to American or
other forcign signals and could copy them
quite easily but for the fact that some of
the high-power British amateurs who use
this method of keving cover a 4- or g-
metre waveband with disastrous results?
This method is that whercby a transmit-
ting station sends morse by, simply vary-
ing his wavelength to a slight degree on
the oscillator; thus theoretically leaving
his aerial without any current during the
“space” period. ~ He does this in order to
keep a constant 1gad "on his valve so as
to' get a steady, clear note instead of a
“chirrup ” effect, but what he does locally
is to send out a signal with a very broad
band which is full of uncomfortable noises.

What effect he has at a distance it is
difficult to estimate, but certain it is that
a station using such a method is not only
a nuisance but is almost impossible to
read. Another thing I have noticed, and
this is that some of the lower-power
stations who would otherwise stand a very
good chance of being heard overseas are
almost entirely blotted out by the high-
power stations when the latter commence
work. I think that it would be good for
amateurs generally if a mutual agreement
were reached not to exceed a certain low
power. If would then be possible to
ascertain exactly how far it is possible to
get with such small power, added to which
all stations would be on an equal footing.

Grarmophone Records

Speaking of the amateurs, have you
noticed how many are still perservering
in sending out gramophone records with
an old-fashioned carbon-granule micro-
phone? The results generally are rather
discouraging, but in order to show that it
is not a hopeless proposition,.I learn that
carbon microphones are being used by the
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B.B.C. in connection with some of their
transmissions of dance bands, etc. These
microphones are not, of course, of the
ordinary variety, but are specially built
to requirements, and hence the excellent
quality. I do not think it possible to send
out really good music with- the common
type of solid-back microphone, but, all the
same, some amateurs make a very good
show at it. 2P X is a very good example
of what I mean, and although his trans-
missions are by no means perfect, yet at
.the same time they are excellent consider-
ing the gear used.

The Last Valve

Owners of a multi-valve set which is
intended to give pure music are often
puzzled by the fact that despite the proper
application of grid bias, the usc of resist-
ance-capacity coupling and the like, they
are unable to gain the long-wished-for
natural reproduction. More often than not
this is due to two causes—firstly, the use
of even a slight amount of reaction, and,
secondly, the use of too small a valve in
the last stage. The remedy for both evils
is ohvious, and in the case of the former
you cannot hope to get anything like good
reproduction so long as you use even the
slightest amount of reaction. As regards
the latter, there are several valves on the
market which will fill the bill, notably the
LS5, the DE3 or the B.T.H. B4. The
Muyllard dull-emitter power valves are
also suitable—in fact any large power
valve will do. When using a number of
low-frequency amplifiers there is such a
heavy potential on the grid of the last
valve that it requires something altogether
different from the small general-purpose
valve to ‘handle it. Therefore try a power
valve such as I suggest, and you will not
only get greater purity but also greater
volume. The snag (if there is any snag)
is that the high-tension voltage must be
increased to at least 100 volts if you want
to get the best out of it and also that these
valves are ‘“‘rather heavy on the milli-
amps.” Nevertheless, you cannot run a
“Rolls-Royce” set without incurring
expense, so that it is necessary to choose
hetween a small low-power set with good
reproduction but small volume and low
running costs, and the bigger set with
correspondingly higher all-round costs.

Dramatic Critics

1 wonder how many listeners make use
of the dramatic talks which are given
fortnightly, Doubtless they are admirable
and trite, yet I feel that they are not quite
suitable to my particular theatrical “bent.”
Is it net possible to give this “sharp-eared
child” a chance to tell us exactly what
those astute people—“the gallery first-
nighters ”—think of a theatrical pro-
duction ? _ i

Feeling somewhat fraternal and thirst-

ing for truth, an idea occurred to ‘me.
Why could not the microphone be secretly
installed at a selectedNspot in the gallery?

" Those concerned in the expcriment could

shepherd veteran first-nighters to its
proximity “and by judicious words these
gifted linguists could be encouraged to
give forth their opinions of the play as it
proceeded. I should be attentively listen-
ing at home and would receive, by the
process of compilation of comments, a
naive critique of the particular play in
question. :

What objection could the management
offer? If the play be a good one, then
surely the comment of “the gods” will be

favourable, and I shall possess a desire to

see the piece. Should the comments be
adverse, I shall yet weigh them against
the customary- effusions of the professional
critics.

Another Saggestion -

Yet I feel that my suggestion will not
be adopted, so that I venture to suggest an
alternative. Among the squad of gallery
first-nighters there are a ‘number of people
with sound judgment. These people are
known to the managements. Now could
not one or two of these “judges” be in-
duced to give the fortnightly dramatic
talk? In many ways this departure would
be interesting, for their comments would
possess personality. On the score of good
taste there need be no qualms, for several
of these dear folk, to my knowledge, know
more of the stage than the average critic.

The Wavelengths Problem

At the present time the International
Bureau is meeting again in an endeavour
to find some means of straightening out
the present appalling chaos of the broad-
cast waveband between 250 and 500
metres. Though I do not want to sound
discouraging, 1 am rather afraid that the
task is almost a hopeless one for the pre-
sent body to undertake. Each country
wants to provide its own inhabitants with
a first-rate broadcasting service and to
cater for the demands of the crystal users,
who form by far the greatest class in the
great body of listeners. If Ruritania has
a dozen stations, then Sylvania and Mon-
tana fail to see why they should not have
each an equal number. And there is no
one to say them nay, since the Inter-
national Bureau is merely a friendly asso-
ciation and not ‘a body possessing
authority. It seems to me that the whole
question is a pressing international
problem affecting'a very large proportion
of the population of every European
country. The time for firm, concerted
action has surely come when, as is at pre-
sent the case, listeners in most countries
cannot make use of many of their home
transmissions owing to interference that
comes from outside.

Fair Excha,nge

Readers will have noted with some satis-
faction that exchanges of programmes be-
tween Daventry and Hjlversum are shortly
to become a regular feature of broadcast-
ing. Owing partly to the excellence of
its transmitting plant and partly to the
wavelength which it uses, Hilversum’s is
one of the best of the Continental trans-
missions that reach this country; he is,
in fact, one of the very few that you can
be pretty certain of recciving on any even-
ing without interference or distortion.

The history of the Hilversum dfation is
a very interesting one. It was started in
a very small way rather more than two
ygars ago by a little band of wireless en-
thusiasts, which included both amateurs
and manufacturers in its ranks. There
was then, and there still is, in Holland
no system of licensing receiving sets. The
company had therefore to depend for its
income almost entirely upon voluntary
contributions. In spite of this it has made
enormous progress, the power having risen
in two years from 200 watts to 6 kilo-
watts, whilst shortly it will be equal to
that of Daventry. It is expected that a
licensing scheme will soon become law in
Holland, in which case the company will
receive a proportion of the fees paid. Not'
everyone knows that the success of the
Hilversum station is largely due to the
splendid work of an Englishman, Mr.
W. G. White, who has beep chief engineer
from its earliest beginnings.

Some Crowded Spots

If you want to see how had overcrowd-
ing can be on the broadcast band, try the
neighbourhood of 400 metres. You will
find there Hamburg, Dublin,; Radio-
Iberica, Graz and Newecastle, whilst some-
times Moscow joins the merry throng, and
there is usually an harmonic of 5 X X. All
of these are powerful stations, and the
resulting medley, even with a selective
receiver, of long-distance duets and of
heterodynes has to be heard to be believed.
I hear that within the next few weeks the
new Spanish station at Salamanca pro-
poses to elbow ‘ts way in upon 400
metres! Another well-filled patch is that
between 320 and 328 metres. This con-
tains ten stations, including three of our
own relavs, two Swedish stations, three,
Spanish, one Icelandic and one Italian.
Several of these arc low-power trans-
missions, but if their speech and music
are not generally audible in this eountry,
their carrier waves frequently provide
heterodynes. In addition the voice of the
spark transmitter who has wandered a
little off his wavelength is often to be
heard amongst them. Try again towards
the upper limit of the hroadcast band.
Between 470 and 495 metres there are
seven broadcasting stations and many
sparks and C.W. harmonics. THERMION.
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Starting Small Screws

THERE is a no more fiddling or ex-
asperating job than that of starting a
short fine screw in an awkward place.
Here is a simple tip which will save any
amount of trouble when a task of this kind
crops up. Cut a strip of stiff paper, and
push the screw through it close to one
end. If therc is not much room, narrow
the end of the strip with scissors after the
screw has heen put through it. With the
screw thus held it will be found quite
easy to guide its point to the proper place
and to hold it therc whilst the important
“first turn is given with the screwdriver.
Once the screw is started a slight pull
tears away the paper. R.

A Vernier Condenser
A SMALL vernier condenser casily made
up and costing but a few pence to

construct is illustrated below. Cut out a
piece of %/-in. cbonite about 314 in. in

Useful Vernier Condenser.

length by 2 in. in width. In one end of
this mount a large terminal of the tele-
phone or “push-in” type- (A in the draw-
ing), and in the opposite end place two
terminals of any type.

A long 4 B.A. screw -(€) should be
obtained, preferably with a milled head,
and to the end of this fix a small strip of
ebonite. In each end of this drill a
small hole and in the middle of it make
a 4 B.A. clearance hole. Cut off two
picces of single rubber-covered flex, and
fix one end of either piece to the small
terminals, passing the other ends through
the small holes drilled in the ebonite
strip. Take care that there is no contact
between the strands and the screw (C). As
the wires are twisted, so the capacity is
increased. H.

Coil Formers

ERY satisfactory formers on which-

to wind plug-in coils may be obtained
by cutting up a .discarded cornice pole
into lengths of about 8 in.

PRACTICAL
ODDS AND ENDS

To determine the correct points at which
to insert spacing pins (2-in. headless nails
may be used for the purpose), a piece of
paper should be wrapped round the former
so that the length of the circumference can
be marked off. When removed it can,
with the aid of a rule, be marked off into
eleven equal parts. On again wrapping
the paper around the former the points can
be marked through on to the wood.

H. P.

Fixed Condenser Attachment
THE photograph shows a most con-

venient method of attaching a fixed
condenser direct to the primary or
secondary terminals of a low-frequency

Details of Condenser Attachment.

transformer of the type shown, where the
four terminals are placed in a line along
the top of the instrument.

The two clips are cut from sheet-brass,
as at A and B in the sketch, and clamped
under the two adjacent transformer ter-
minals. The long Z strip is screwed hard
down under its respective terminal at the

Condenser Aitachment in Use,

approximate angle shown, while the short
strip B (which is previously attached to
the lower end of the condenser) is
swivelled towards it until the screw in the
upper end of the condenser engages the
slot in same. The top condenser screw
is then tightened up and the lower clip
finally adjusted and clamped firmly under
its supporting terminal. 0. R.

]

Enlarging Holes in Panels

THE largest drill which can be held in
the chuck of the type of hand-drill
used by the majority of constructors is
1% in., consequently when fitting one-hole
fixing components the holes in the panel.
have to be enlarged with"a rat-tail file.
The file, if not used carefully, will jump
out of the hole and the point will scratch
the panel. A phone terminal screwed on
the point after the file has been inserted
will allow long cutting strokes to be made
without fear of scratching. JooW

Connections to Terminals
ONNECTING a wire to a ternunal
seems 1o be a simple enough business,

and yet many people do it wrongly. -If

the end of the wire is wrapped round the
shank of the terminal in an anti-clockwise

direction (as shown at &), screwing down

the milled headed nut will tend to uncurl
it, and should there be several wires con-

Correct and Inecorrect Connectlons.

nected to the same terminal it is quite
likely that one or more of them will not
be gripped between the nuts. Turn the
wire or wires in a clockwise direction
round the shank (as shown at &), and the
screwing down -of the nut tightens up the
loops and causes them to lie closely to-
gether. Though connections made wrongly

on’ the upper side of the panel may not

matter much, it is most important that
when connecting wires to the shanks of
terminals below the pancl the ends should
be put on in the right way,. H.

Bornite Crystal

ORNITE is a natural crystal of iron

sulphide, iron and copper, and is
generally used in conjunction with some
other crystal as a perikon detector. It has
a -metallic blue lustre of a crystalline
nature due to its exposure to thé air, its
natural colour being copper or bronze
when freshly cut. In using the crystal in
combination with other crystals, zincite or
copver pyrites are’ suitable. B.
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RULES.—Please write distinctly and keep to the point.
question at a time to ensure a prompt reply, and please put sketches,

name and address.

Anodes and Plates

Q.—1Why is the anode of a valve (nearly always
in the form of a cylinder) so often referved to
as the plate >—C. V. (W.6).

A.—The term is merely a survival from the
early days of the valve, when the anode was
really a flat plate of metal placed near to the
filament. - It was later found that the electron
stream could be used more efficiently when
the plate took the form of a cylinder con-
centric with the filament. Incidentally, when
the anode was a plate, the ‘“ grid *’ really was
a grid, or at least it resembled a small grid-
iron placed between the filament and plate.
In the early valves two plates and two grid
were often used, a.pair of each being placed
on either side of the filament.—J. F. J.

Weather and Wireless

Q.—Is it a fact that the weather has no effect
on wireless communication >—D. G. (Croydon).

A.—This depends on what is mmeant by
“ weather.” ILocal conditions have little
effect on reception, though naturally the earth
connection is improved when the ground is
wet. This may be counterbalanced by the
fact that the insulation of the aerial may be
better when the weather is fine. Atmospheric
conditions in the region between the trans-
mitting and receiving -stations do, however,
affect reception to a considerable extent,
allowing ‘‘ freak "’ ranges to be obtained in
some cases, and causing fading in others, the
exact effects not yet being fully understood.-—

J.F.J.

Separate H.T. Tappings

Q.—What is the advantage of using a separale
H.T. voltage to each valve ? Is it veally necessary
to do so if all the valves ave of the same type ?
—L. P.C. (Blackburn).

A.—Provided that all the valves were rated
at about the same anode volts and that the
H.F. valves were controlled by a potentio-
meter and the detector provided with a variable
grid leak, separate H.T. tappings could be
dispensed with and no loss of efficiency result.
If, however, the mean potential of the H.F.
and detector grids is fixed, separate variable
H.T. tappings to these valves enable them to
be worked under the best conditions, oscilla-
tion being kept under control in the first case
and miost efficient rectification being ensured
in the second. Besides this, however, it is a
great advantage of separate H.T. tappings
that different types of valves can be used for
experimental purposes.—B.

Accumulator Connections

Q.—1I get good wvesulls from wmy three-valve
set, H.F., det. and L.F., with the accimulatoy
connected novinally. If I reverse the accumu-
lator connections vesults ave vevy poov, and I
cannot understand this, as I thought the function
of the accumulator was merely to raise the
filaments to a certain temperature. Can you
explain this >—D. S. (Peckham).

A.—The main purpose of the accumulator
is, as you suggest, to raise the filaments to
‘the correct temperature. Incidently, how-
ever, the manner in which the accumulator
is connected determines the normal potential
of the grids of the H.F. and L.F. valves. Sup-
posing no grid bias to be used the normal
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grid potential will be slightly negative with
respect to the negative ends of the filaments
owing to the drop in voltage across the used
portions of the filament rheostats. The
amplifying valves will work well under these

OUR WEEKLY NOTE

LOUD-SPEAKERS

There appears to-be a good deal of misconception
as to what loud-speakers really do. Much disappoint-
ment is caused through a loud-speaker being attached
fo a set which is incapable of delivering sufficient
power to work it properly.

It cannot be too clearly understood that a loud-
speaker does mot amplify signals in any way.
loud-speaker, being of much more massive construc~
tion, can deal satisfactorily with signals which would
be much toc strong for phones. The borm, if one
be used, directs the sound waves in a particular direc-
tion and so prevents energy being dissipated in direc-
tions in which it is not required, but it is not capable
of giving out more power {(or even as much power)
as is put into it by the set.

If signals are only comfortably loud on the phones,
it is no use fitting a Joud-speaker and expecting that
this will render them audible at good strength all

over a room.
THE BUREAU.

conditions. If you reverse the accumulator
connections you will make the normal grid
potentials a little more positive than the
positive ends of the filaments, and so poor
and distorted amplification is to be expected
when the accumulator connections are re-
versed.—B.

EXPERT: ““1'm afraid it’s up there where the trouble
lies¢ possibly a leaky insulator.”

Nouveau RicHE: “Blow it—why didn't I know
vesterday while the plumber was herel™

Phones in Series

Q.—When several pairs of phones are used
with a valve set is it better to comnect them in
series or pavallel > Theve seemns to be a con-
sidevable difference of opinion on this poini.—
R. N. (Yarmouth).

A.—The truth of the matter is that there
is no definite rule on the subject which would
apply to all cases. For most efficient results
the total impedance of the phones, for mean
speech frequencies, should be approximately
equal to that of the last valve. You will
therefore see that the method of connecting
the phones for best results will depend upon
the impedance of the last valve of the receiver,
the impedance of each pair of phones, and the
total number of pairs of phones to be used.
In any case, the matter can easily he settled
by simple experiment and, when several pairs
of phones are to be used, it will generally be
found best"to adopt a series-parallel arrange-
ment.—B.

Specific Inductive Capacity

Q.—What do the initials S.I.C. stand for >—
T. B. C. (Preston).

A.—They mean specific inductive capacity.
When two metal plates, or two sets of metal
plates, are placed near each other, a condenser
is formed which will have a certain capacity.
This capacity will depend upon the areas of
thé plates and upon their distance apart.
The larger the plates and the nearer they are
together the greater will be the capacity. If
the plates are separated by different insulating
materials the capacity will be altered according
to the S.I.C. of the insulating material (called
the dielectric). Unless otherwise' stated the
number quoted as the S.I.C. of a dielectric
means that a condenser whose plates are
separated by that material will have a capacity
that number of times greater than if only ait
separated the plates. Other standards than
air are sometimes used, but the fact is always
specially stated. Nearly all insulating ma-
terials have a S.J.C. greater than air, the
exceptions being one or two other gases.—
R. W.

Oscillation

Q.—Why does my set oscillate move readily
if the aevial ov earth is discomnected and more
readily still if both ave disconnected >—D. B.
(Lincoln).

A.—You do not state what circuit you are
using, but it is probably an arrangement in
which the first valve is directly coupled to
the aerial circuit. Now in order that the set
may oscillate it is necessary that the energy
handed back to the grid circuit from the plate
circuit should exceed the amount expended
in tlie grid circuit. When the set is connected
up in the usual way the aerial and earth form
part of the grid circuit, and the energy handed
back by the reaction coupling must be suffi-
cient to overcome the damping of both aerial
and earth leads in addition to the tuning
circuit. It will be obvious that when either
the aerial or earth lead is-disconnected the
energy expended in the grid circuit will be
less than when they are connected. The set
thus oscillates more readily without the
aerial or earth.—J.F. J.

Ask “* A.W.” for List of Technical Books
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FTEN as one passes during broad-

casting hours the door of a shop in
which wireless goods are sold, one’s cars
are assailed by a blare of harsh, raucous
and “distorted sound. On going in you are
likely to find that the proprietor is demon-
strating to a prospective customer the
beautiful reproduction obtainable with a
midget loud-speaker!.He has attached the
small instrument to a powerful set, and
though he probably does not realise it, he
iz producing sounds hideous enough to fill
a discriminating customer with a horror of
loud-speakers, and probably even of wire-
less reception itself. Often, too, in private
houses one hears bad reproduction of the

Speaking very roughly, the midget loud-
speaker is seldom capable of giving repro-
duction at a strength greater than will
enable every word to be heard clearly and
easily at a distance of more than about
15 ft. It is therefore suitable only for the
two- or three-valve set. For the three-
valve set used for the reproduction of the
transmissions of a near-by station, or for
general work with a four-valve set, a
medium-sized loud-speaker is required,
whilst for larger sets a full-sized instru-
ment is advisable. Working on similar
lines, we find that the midget loud-speaker
does well in rooms of small size, the
medium instrument in those ‘of moderate

being overdone, for even the power valve
has’ its limitations. Here is an example.
My own set is a five-valver avith two stages
of hifh and two stages of ‘ow-frequency
amplification. The second note magnifier
is provided only for use when it is neces-
sary to amplify very weak and distant sig-
nals. Both of the note-magnifving valves
are power amplifiers, with 120 volts on the
plate of eath and proper grid bias. It is
quite impossible with this set to-use the
second note magnifier when receiving Lofi-
don’s transmissions at a range of roughly
thirty miles. The loud-speaker is up to
the work, but the second power walve can-
not deal with the enormous voltage swings
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same kind. Neithei the shopkeeper nor
the private owner realise that they are
asking the loud-speaker in use to perform
a task of which it is incapable. In plain
language, they are overloading it hope-
lessly, with the result that purity, clear-
ness and quality of tonc go by the board.

The Question of Size

This is not to say that small or medium-
sized loud-speakers are of no use. Far
from it. They are the only instruments to
* use in small or medium-sized rooms, where
a large instrument is completely out of
place. = The loud-speaker should match
both the rectiving set. with which it is
worked and the room in which it is used.
If an attempt is made to reproduce the
transmissions of a main station, say,

twenty-five miles away with a five-valve.

set and a midget loud-speaker in a large
room, the results will be frankly horrible,
for though the receiving set is suitable for
“the purpose, neither the diaphragm nor the
trumpet of the loud-speaker up to its
work, A singer may possess.a small, sweet
voice, which sounds well in a drawing-
room, but would be hateful it she strained
it in an attempt to fill the Albert Hall.

size, 'and the full-sized loud-speaker ip
large rooms.

How are we to know when ‘the loud-
speaker is being overloaded? One of the
most obvious signs is that loud passages
and certain rather highly-pitched noies
cause a buzzing, which may be slight or
very marked. This is due to the fact that
the diaphragm vibrates so violently that it
is brought into actual contact with the
pole-pieces of the magnets. Next we shall
notice that the middle part of the scale is
unduly accentuated, both the very low and
the very high notes being almost inaudible.
When speech is in progress the overloaded
loud-speaker makes the voice sound un-
natural ; either it booms or it assumes a
queer, cracked sound, most unpleasant to
listen to. It is a fairly safe rule that the
loud-speaker should never be allowed to
give the maximum volume of sound obtain-
able from it. Your reproduction will al-
ways be better if you could make signals
rather louder than they are.

Signs of Overloading

The loud-speaker itself is not always
entirely responsible for the effects of over-
loading. It may be that the last valve is

impressed upon its grid. To enable it to
do so it would require probably 300 volts
on the plate with a very big negative bias
on the grid, and. if it were given a plater
voltage of this magnitude its life would be
a short one.

A Simple Test

If you wish to see whether your last
valve is being overloaded, borrow a milli-
ammeter, supposing that you do not pos-
sess one, and wire it into this valve’s plate
circuit. \When the valve is able to cope
properly with the signals that are coming
in, the pointer of the milliammeter will
remain stationary, registering only the
steady anode current. If, however, the
valve is being overloaded, the heedle will
show vjolent kicks, which betoken that re-
rectification is taking place owing to the
working point. being pushed up into the
grid-current area during the positive half-
cycle, and down to the lower bend of the
characteristic curve during the negative
half-dycle.

When an efficient transformer is used for
the first stage on-the low-frequency side of
the set, the voltage variations applicd, to

(Concluded in third columm on baca 320)



n

mateur Wirehzss

528

o

nooooaonnoooonnnioooanoanonnnponEnn

OO EE OO DO DO OO OO EEE OO EEEEEE I IEEIEN

EEEEEE I

1

NLESS he possesses certain measuring

instruments the amateur is always
more or less working in the dark with his
receiving set, for he can only guess at the
potentials between various points and at
the currents passing in different circuits.
The instruments needed to give one a
thorough knowledge of what is taking
place in every part of the set are no less
than four in number: A voltmeter for
reading accurately the small potentials

‘such as those across the terminals of the

accumulator or between filament legs; a
second voltmeter, which must have a high
resistance, reading up to 100 volts or more
for measuring the terminal potential of the
high-tension battery, as well as the various
plate potentials of the valves; an ammeter
which will show the amount of current
consumed by the valve filaments; and,
lastly, a milliammeter which will show the
drain made upon the high-tension bhattery
either by the receiving set as a whole or by
individual valves. To purchase four good
instruments would cost from £5 to fi12,
for which very good reason large numbers
of amateurs do without them and rely
largely upon guesswork.

A Fivefold Instrument

It is quite simpTé actually to make one
instrument do the work of four; the photo-
graphs show how my own milliammeter
has been made into a fide-fold instrument.
By means of the addition of a few
“gadgets” that anyone can make, it now
reads at will from o to 2.5 amperes, from
o to 23 milliamperes, from o to 5 volts,

from o to 25 volts, and from o to 125 volts.

These particular ranges suit very well,
since I always use dull-emitter valves and
work with a 4-volt accumulator. TFor
those who prefer bright valves, more suit-
able ranges would be o to 5 amperes, o to
25 milliamperes, o to 12.5 volts and o to
125 volts. Though the description which
follows is concerned mainly with the five
ranges first mentioned, I shall show how
the others may be obtained if they are
preferred.

The total cost is very reasonable. The
milliammeter required is one that reads
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Fig. 4.—Testing the Resistance.
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Plan View of Instrument Panel.

from o to 25 milliamperes, and it should
be a moving-coil instrument of good
quality. These can be obtained at prices
ranging from about 18s. to 3 guineas.
My own instrument, which is extremely
accurate, cost 22s. 6d. Beyond the price
of the milliammeter the necessary expense
is only about 8s. or 10s.

The Principle

The moving-coil milliammeter is simply
a calibrated galvanometer, so adjusted
that a full-scale deflection of the pointer
occurs when 25 milliamperes of current
are passed through the instrument. To
turn it into a voltmeter all that you have
to do is to place in series with it a resist-
ance whose value is such that the instru-
ment will pass 25 milliamperes of current
under a pressure equal to that of the maxi-
mum voltage reading desired. To put it
in another way,.1 volt, according to Ohm’s
law, will drive 1 milliampere of current
through a resistance of 1,000 ohms. If,
therefore, we wind a resistance whose
value is such that when it is added to that
of the instrument itself the total is 1,000
ohms, then the milliammeter becomes a
voltmeter, each scale division of 1 milli-
ampere corresponding to 1 volt, and the

1 .OHM

99 OHMS.
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Fig. 1.—Explanation of Shunt Circuit.
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readings obtainable being now o to 25
volts. !

In the same way, if we make the total
resistance 200 ohms, 5 volts will drive
25 milliamperes through it. The instru-
ment thus reads from o to 5 volts, each
milliampere scale division now correspond-
ing to .2 volt. A resistance with a total
value of 5,000 ohms will mean that 125
volts are required to drive 25 milli-

-
1

SELECTOR
SWITCH

The Complete Me:

amperes, so that the instrument reads from
o to 125 volts, each of the original scale
divisions now corresponding to 5 volts.
So much for the theory of the conversion
of a milliammeter into a voltmeter. Now
for the amperes. In the circuit shown in

SHUNT
=

a1 ]s

Fig. 2.—The Ammeter Shunt.
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