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A CRYSTAL RECEIVER WITH TWO-COIL
TUNING

SIMPLE TO MAKE, EFFICIENT IN USE

AST week the making of basket or
spider-web coils was dealt with,

and it was also shown how one coil
could be made to permanently tune-in
the local station by finding the correct
nuniber of turtis to give maximum sig-
nals. It wili-now be shown how two
coils may be made with a suitable
number of turus and provided with a
simple means of varying their distance
apart or "coupling," so that any broad-
cast wavelength may be tutied in,
A coil with 35 turns and another with
25 turns will tune-in 2YA, and will no
doubt tune-in 1YA and 3YA also. Pos-
sibly for 4YA it might be necessary to
increase the 25-turn coil to 80 or so.
The correct wire is 26’s s.w.g, enam-
elled. ,

‘Khe circuit and other arrangementswill be the same as for the one-coil ar-
ratigement described last week, only in-
stead of screwing one coil to the back:
edge of the board we sliall eniploy two
coils and miake them both moveable, as
by the simple method shown it is eas-
ier to make both move than to make
one move and have the other fixed.
Four pieces of wood 2} by 1 by jin. will
be required, the amount of finish givente them being determined by the con-structor. Two of these are drilled 18
in. for two screws as shown (A). ‘The
ether two, which will support the coils,
are to have holes bored at the ends
with a thin awl 1-8in. from the lower
edge, and central with the two sides
(RB). The blocks with the screw-holes
are now taken, and 1t-8in. below the top
edge two lin. nails are driven in part
way, jin. apart, a shade more, rather
than less. The heads are now cut off
these nails, leaving less than fin. pro-
jecting. The next operaticn is screw-
ing the coils to the moving strips, and
this is best done by means of a washer,
under which the connecting wires can
be clipped. When making basket coils
thes should all be commenced, wound,
and fittished in the same way, and a
lares uumber indicating the turns mark-
ed on the side on which the beginningof the coil comes through the central
pertion amd crosses to commence thie
turns. Be careful to clean all euamel
eff top surface of turns of wire round
edxes of the securing slots before fas-
tening down with the washers. The
twe coils ate to be fastened to the two
moving pieces, so that when the coils
are put close together the numbered
sige of each is facing the operator.
Then the left-hand of the back coil con-
nects to aerial and crystal; the right
hand is connected by two or three thin
Wires (for flexibility) to the lef, hand
of front coil, and right hand to earth
and "phones. The other end of crystal
is cotinected to the remaining ’phone
clip, and all is ready when the earth
eud aerial are connected.
Tuning is eftected by varying the dis-
tance between the two coils until themiaxitium volume is obtained. The

higher the wavelength the closer will
the coils couple. If the coils are sep-
arated as far as possible, and yet a
station does not appear to be at maxi-
mum, then one of the coils should be
exchanged fur one of fewer turns, High
waveletgths require most turns to tutie-in.
This is a simple two-coil outfit, but a
regular two-coil holder and plug-in
coils can be purchased ready-made if

desired. If thicker wire than 26’s is
used, more turns will be required on
the coils, as increasing the gauge de-
creases the wavelength for a given
number of turns.

TRACING FAULTS.

It has been noticed that many ama-
teurs, when searching for elusive faults,
show a tendency to place too much
confidence in certain components.
Hither because they are new or the
products of firms whose name is well
known, the usual tests are not applied,
and the source of the trouble may’
easily be missed. It should be rea-
lised that many pieces of wireless
apparatus are fragile, and though all
reputable manufacturers catry out ex-
haustive tests before dispatch, acci-
deuts can and do happen in _ transitor during assembly into the receiver.In this matter it is wise to reverse
the principles of English law, and to
consider every part as guilty until it
is proved to be innocent.

B BATTERY ELIMINATOR FOR D.C. MAINS

A UTHOUGH most places in New‘ Zealand are supplied with alter-
nating electric current, inquiries haveat times been sent in regarding aneliminator to work off direct current.
Usually this presents a much simpler
problem than dealing with alternating
current, and certainly entails less ex-
pense, Direct current from the mains,
however, is not like direct current
from a battery, as owing to, the method
of its production by a dynamo, it car-
ries an objectionable ‘‘ripple,’’ caused
by the system of rectifying by meansof a commutator on the machine. This
ripple is not altogether the mere breakthat might be caused in certain cases
by the transfer of the brushes from
one segment to the next, but is in many
cases a slight back-voltage, which
necessitates the use of low-resistance
chokes to assist in smoothing currentfor eliminator use.
Roughly speaking, a d.c. eliminator
is the same as one for a.c., minus the
transformer and rectifying tube. Di-
rect current does not allow of a step-
up in voltage, as may he effected from
alternating mains, but where the avail-
able voltage is 230 this need cause no
concern. In the case of direct cur-
rent, a certain amount of smoothing
takes place in the mains, where the
positive and negative leads run along-
side, so that current that has travel-
led the greatest distance in this waywill tend to be the snioothest, but at
the same time is, perhaps, more liable
to pick up

interference from trams,
etc.
THE CIRCUIT DIAGRAM,
MHL, diagram shows the general
sequence of parts, commencingwith a fuse on each main, which may

be strips of tinfoil 1-l6-inch wide,
clamped under washers at each endon a strip of fibre or ebonite, prefer-
ably with a strip of mica under each
fuse. Then a sixty-watt lamp of the
mains yoltage is placed in each lead.
On the positive side one or two choke
coils of 20 or 30 henries impedence
are included, One choke should he

tried first, and if there is still hum
owing to the nature of the ripple inthe mains, another choke can be add
ed. If only one choke is used the

|condenser X will be omitted. The
choke may be made.as directed in theissue of November 18 for use in thea.c. eliminator. ‘The 2 mfd. conden
sets may be the ordinary paper insula
tion type, Dubilier or T.C.C. make. Itis important to note that with thiseliminator in use a .5 mfd. fixed con
denser must be placed in series withthe earth lead from the set, and thiscondenser must be one of high volt
age test and reliable make. The reasonfor its inclusion is that very oftenthe positive main is earthed, and the
condenser prevents the current from
taking a short-cut return through the
set.
The output may be provided with
variable resistances as shown, one for
each voltage, a fixed condenser being
connected across any found to require
it, and a fixed resistor totalling, say
15,000 ohms across the last tap andthe negative B. A fixed Dubilier or
T.C.C, condenser of .5 m.f.d. is also
placed across as shown.

A POTENTIAL DIVIDER.

LSSTHAD of providing variable resistance across the output, a better
plan is to purchase a "potential divider" (climax) which costs about 12s.
6d, ‘This is an arrangement of a con
tinuous resistance with ten taps, each
of which may be connected to a socket
on the panel, each socket giving adifferent B voltage. The voltages that
may be expected from 2380-volt mains
should not be less than 160 (max), 186,
112, 88, 64, 56, 48, 40, 82 and 24 volts
respectively. Higher voltages may quite
likely be obtained, but whatever _ themaximum voltage, all the tappingswill be raised in exact proportion, 50
that if the maximum turns out to be
186, then the tappings will he 153, 126,
99, 72, 68, 54, 45, 36, aud 27 respec
tively, ‘The low potential end of the
divider connects to negative B, which
is provided with a terminal, or if pre

ferred a socket, in line with the
others,A tin case finished with black cycleenamel forms a neat container, and
only a strip of ebonite is required totake the row of sockets and negativeB terminal. The B positive voltagesare tapped off by wires running to the
tespective valves, and provided with a
pin or wander-plug for making con-nection. A twin flexible wire of suit-
able length with an adapter, providesfor coutection with the lighting cir-cuit. If a lamp-socket is wired in.
close to the adapter plug, then thelatter can be inserted into any con-venient ‘ight-socket, and the lamp
placed in the extra socket, so that the
light is not interfered with.
WHEN POSITIVE MAIN IS
EARTHED.

{OMIi constructors of D.C, climin-
ators have struck trouble, find-

ing it impossible to get a satisfactoryB supply. This is sometimes the case
wheu the positive main is earthed, andone remedy recommended is to placean H.I. choke in each lead ou the
inver side of the fuses. Such a choke
was described in the A.C. eliminator
article, and consists of 1000 turns of
86’s enamelled wire wound in a flat
spool with j-inch wood centre, twofibre discs 2 1-8-inch diameter, 8-16-inch
apart. Instead of placing a secondchoke in the positive lead, it may be
placed in the negative, oposite the onein the positive. A high standard ofinsulation must be maintained be-
tween the A accumulator and earth.
Iuses as shown niust on no account
be omitted, as their inclusion preventsthe house fuses from "blowing" if ashort-circuit occurs in the receive?,
The smaller the power supply in-
stallation, tle more likely is the D.C.to be "rough,’’ and the voltage erratic.The former trouble is reduced by hav-
ing two chokes, each of high induct-
auce, up to 100 henries, which would
however, cause a reduction in voltage
output. Increasing the capacity ofthe 2 m.f.d. condensers to 4 or 6
m.f.d.’s will also help to smooth out
any obstinate ripple.

CHOOSING SUITABLE
VALVES
ee ene

Assuming that the experimenter has
made himself familiar with the published data regarding the various
classes of valve, there remains the
question as to which valve should be
selected for sny specific purpose.
We may deal first with the case of
so-called power valves. These are
intended for connection to a loudspeak
er, or for ‘any other purpose wherean output of considerable power is re
quired (as opposed merely to the production of amplified voltage). Inthe consideration of a valve of this
type a distinction must be’ drawn be
tween its efficiency when reproducing
a weak signal and its capacity for
handling power without distortion. As
au example we may compare thie per
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formance of two yalves in a receiver
which is sensitive enough-to produce
ample voltage from a strong local sta-~
tidén for application to the grid of
the last valve. If we insert our
valyes in such a receiver and adjust
the volume until it as loud as pos-
sible, while being free from distor-
tion, we shall obtain a reliable esti-
mate of the second characteristic of
the valve; but if we tune the receiverjn to a very weak station and, in mak-
‘ing the comparison, refrain from al-tering the tuning controls, so that
precisely the same small signal vyolt-
age is applied to the grid circuit of
each of the valves under test in turn,
we shall get a comparison under the
first heading which may give us an
entirely difterent result. In fact, we
may say, as a general rule, that if s
valve is constructed so as to be cap-
able of large undistorted output, itwill be less efficient as a reproducer
of weak stations than a valve of simi-
lar type in which the undistorted out-
put is less.
DYNAMIC CHARACTERISTIC,
Power valyes are usually designed to
have an internal resistance of less
than 7000 ohms, and not infrequently
as low ag 2000 or 3000 olims. In
comparing two valves which have equalinternal resistances, the valve with the
higher magnification factor is the het-
ter, thongh this does not quite cou-stitute a complete survey of the prob-
lem. It is highly desirable that the
valve used in the last position should
have a straight characteristic of con-
siderable extent, the limits being, on
the one hand, the bottom bend, and,
on the other hand, the point at whicl
the grid circuit begins to flow. In-
formation on this point can be ob-
tained from published characteristics,
and it. will be found that in general
the lower the resistance of the valve
the greater the ‘‘straight range."
A word may be said regarding the
correct adjustment of grid bias in the
case of a loudspeaker valve. Manu-
facturers’ published characteristics are
taken without any load in the plate
circuit, and it is customary, in the
case of a loudspeaker, to make the
average impedance of the windings
equal to the resistance of the valve,
so as to get the optimum efficiency of
reproduction, Needless to say, thiscannot be achieved at all frequencies,
and it is not intended to do more than
emphasise that under practical condi-
tions there is impedance in the plate
circuit, and in consequence the valvewill haye a more gentle slope than
appears in the pubiished characteris-tic. We can assume that the theoreti-
cal conditions are complied with andthat the loudspeaker is in fact a resist-
ance equal to the internal resistance
of the valve.
We next come to valves which have
been classified in a somewhat indeter-
minate manner as H.F, and L.F. am.
lifiers. These valves do not pro-
ess to have any very great range of
straight characteristic, although the
class of L.I. amplifiers mav be usedfor a moderate volume of loudspeaker
reproduction. Setting aside this use
we may consider for what remaining
purposes in a set various types of
valves under this heading are suitalle.
_
In a low-frequency amplifier employ-
ing transformers it may at first sight
(Continued on Page 11.)

ELECTRIC SOLDE" VG IRONS.
Radio Pattern No. 10026 14/6 15/2 PostFree
LightDuty No. 10020 17/6 18/2 "MediumDuty No. 10022 21/ 22/
HeavyDuty No. 10027 25/- 26/ "

Obtainable allstores, 0rwrite:
McLEAN8 ARCHBIALD
NewZealand Agents:29WILLISSTREET, Box940. WELLINGTON:

Ted

KOLSTER RADIO

KolstA Aadid

Iearing a Kolster 6 Valve Setwill make you dissatisfied with
anything less:Lef WS demonstrate, without obiigation, this latestproductofFederal-Brandes.
PRICE (Setonly):

INERNATIONALRADIOC0.CD.
FORD BUILDINGS WELLINGTON;

AUSTRALASIAN AGENTS.

SILVERTOWN RADIO ACCESSORIES
BUY BRITISH GOODS

Intervalve transformers, Ebonite Panels, 24x7I 3-16,
22/6each 11/- 21%7X 3-16, 9/6;

Straight line Condensers _ 19x7X8-16,9/-
0005, 13/- each FilamentRheostats,30ohmand
.00025, 11/6each 6ohm,6/ each:Antimicrophonicholders_Variable Condenser; Ebonite 3/. eackends- 9/6each Silvervox Speakers, 70/- each

165MANCHESTERSTREET,CHRISTCHURCH:
SILVERTOWN 'CO,

Loud Speakers
AJ.S.STANDARD,24in.high Dro 85Ajs JUNIOR, Black, 19in. high DE992DIAJS JUNIOR,MahoganyGrained D0 44BALDWINCONCERTHORN (_

BALDWINEUNOETHORN
[ J 1BALDWINENCLOSEDCONE pQ

BALDWINEXPONENTIALHORN
(SuitableforBuilding into ConsoleCabinet:)
THISESPEAIERSARELOUDSPEAKERS_THEY (OMBINE

SENSITIVE,AND)GOODTONE;

Ths Ballinger _8 CoLtd.SHIOWROOM;
56-02FICTORIASTREET; WELLAINGTON;

"WhcretlleQualityGoodsareBola;"


