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B" BatteryEliminatorsfor SmallSets

SECOND INSTALMENT OF SIMPLIFIED
CONSTRUCTION-_--

PHS is a further simplified Beliminator to work from alternat
ing current, the main point of sim
plification being the cutting-out of the
necessity for constructing a double
wound transformer. This eliminator
is only intended for use on small setswith two or three valves, the fixed con
denser capacity having been cut downto the irreducible minimum, chiefly to
keep down cost. By the addition of
one, two, or more extra condensers oftwo microfarads each, a larger set
could probably be supplied. The writer
has made up, and actually used, this
eliminator on a two-valve set, and
knows that it can be made to function
satisfactorily.In order to saye making a transfor
mer with double windings, it is neces
sary to purchase a toy of bell-ringing
step-down transformer with a primary
winding, suited to the voltage of the
mai#s, and a low-tension winding, giv
ing a voltage suited to heating the
filament of the rectifying valve. Al

ternating current, in most places 230
volts, is then passed through the
valve to be rectified, and afterwards
smoothed by a low-frequency choke
and condensers of large capacity.
The lay-out and general construction
of the panel, baseboard, and cover will
be exactiv the same as described last
week for the double-wound transformer
type. The bell-ringing transformerwill occupy the position of the trans-
former, and its primary winding
connect to the fuses as before.
suitable secondary voltage will
nect to the rheostat on one side
direct to the valve filament on
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other. A connection also has to be
made to the filament wiring, in orderto draw off the rectified current, which
always travels from plate to filament.In case of using an ordinary power
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valve as rectifier, the plate and grid
are both connected together, so that
the grid forms an addition to the emis-sion surface of the plate.
THE WIRING DIAGRAM,
PLAN of the baseboard lay-out is
given, showing the wiring connec-tions clearly. ‘he inner ends of the

fuses connect to the primary windingof the bell transformer, and also branch
off, one to the R.F. choke and the other
to one of the filament connections. The
output of the transformer should be 4
or 6 volts to suit the filament of the
rectifying valve, the voltage being regu-
lated by the rheostat, which once set
correctly is best left alone. ‘The plate
and grid are now connected to the nega-‘tive output lead. Other connections are
as already described last week. ‘The twofixed resistances of 100,000 olims each
as vhown will probably be required to
cut voltage down for the detector, as
there will only be the drop in the
valve and two chokes, which will leave
a voltage of perhaps 170, and 45 or
50 volts is ample for a detector. In the
case of a two-valve amplifier one re-
sistance would probably give a suitable
voltage for the first valve, and the full
voltage put on the second, though rather

than put too much on the second it
might be a better plan in some casesto run both valves at the same plate
voltage through the resistances with
the means of regulating and finding
the best amount. If a resistance has
tu be placed in the "thigh" output cir-
cuit, it can easily be done, but an extra
% mfd, condenser must be connected
to the "high"? terminal and to the nega-tive output, or common wire connecting
ene side of all the condensers. It will
be for each constructor to suit the
eliminator to the exact needs of his
set. Extra voltages ate provided by
utilising an extra terminal for each,
with fixed or variable resistance, and a
2 mfd condenser connected, as alreadyienticned.
THE TRANSFORMER.

SMALL transformers can be pur-chased at an electrician’s all readyfor connecting to the mains for about
12s. 6d. Some of these have tapped

secondaries giving perhaps three volt-
ages. ‘‘hree yolts would suit the Philips
273 or Mullard DV1C, or for a UX17],
PM256, or PM6, a six-volt tap would
be suitable. For ordinary valves, the
PM4 or PM254 cre suitable, requiring
8.7 volts on the filament.
AN IMPORTANT POINT.

[Tt is important to note that whenusing an eliminator of this typewithout a double-wound transformer,
no direct earth connection can be
used on the set. ‘The way to get over
this if an earth connection must be
used is to insert a good-quality fixed
condenser of at least 1 m.f.d. capacity
in the earth lead. This makes no dimi-
nution in volume. ‘The best condenser
for this purpose is one tested at 800
volts and guaranteed for operation at
500 volts. The condensers above meni-
tioned cost about 11s. 6d. each in 1
mfd. and 18s. 6d. for 2 mfds. On no
account must constructors omit to pro-
vide the tinfoil fuses as shown in the_
plan.

Circuit Diagram af Half-Wave B Eliminator
Employing Bell-ringing Transtorimer

AERIALS—INTEN
TIONAL & OTHERWISE
The observant experimenter will often
notice quite remarkable effects due to
the proximity of an aerial not actually
‘connected to the receiver. At one t:me‘it was usual to boast that one's set
would reccive certain stations without
an aerial, and possibly without even
an earth,
Such a test carried out under home
conditions probably involved discon-
necting the aerial wire from the set
and leaving it lying on the table near
by, or at the most disconnecting the
wire from the inside end of the lead-
in terminal. In both these cases
more careful experiments will show
that the aerial is still influencing re-
ception, and it has even been noticed
that an aerial is not quite inert if
connected to an earth separate from
that used by the set.
Receivers are frequently tested now-
adays to ensure that they will not re-
ceive even a powerful local station
without an aerial. This serves as a test
of the efficiency of screening boxes. To
be quite fair to the set, however, it is
important that there should be nu
aerial, either of the frame or open type, |
near by.
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Other sources of unwanted reception
are to be found in long H.T. and loud-
speaker feads, particularly the formerif a mains unit situated at some dis-
tance from the set is being used. The
blocking condenser within the set be-
tween each H.T. tapping and earth
should not be omitted even though there
is a full set of condensers in the
eliminator; and again, if long loud-
speaker leads are to be used, it is de-
sirable that an output transformer, the
core and secondary of which are
earthed, should be employed in the plate
circuit of the last stage in the set.
The use of a frame aerial will en-
dow mlost receivers with a marked de-
gree of selectivity, which is in no small
degree due to the directional property of
the frame; but here, again, care should
be taken to ensure that there is not a
lead-in from an open aerial close by,
or persistent jamming by the local sta-
tion may be experienced.It is a good plan to mount coilswith their axes vertical wherever pos-
sible, as, if otherwise placed, they maybe acting as miniature frame aerials
within the set. Certain special arrange-
ments of windings, such as the toroids
and the binocular coils, tend to prevent
trouble from this source.

TWO-VOLT VALVES
When using two-volt valves through- |
out in a multi-stage receiver (with
four or more valves) it is often ad-
visable to omit all filament rheostats
unless the design which is being fol-
lowed specially calls for them-pos-
sibly as a volume control by dimming
the H.F. amplifier. The reason for
this is that a certain voltage is dropped
in battery leads, both external and in-
ternal, and with the small surplus at
cur disposal it is quite possible that the
residual resistance in a rheostat at mini-
mum setting, in conjunction with the
extra lengths of wire used in connect-’
ing it, may be sufficient to prevent the
application of the full rated filament
voltage.
This advice applies with greatest
force when one or more of the valves
consume a comparatively high current.It will be realised that, to obtain a
wattage approximating to that consumed
by six-volt valves, the tendency is to
increase the heating current of those
with two-volt filaments.

WhyDetuning is Bad Control
ON different occasions the practice ofdetuning has been condemned in
this column as being very liable to
produce distortion. It is impossibleto lay down any exact rule in this
matter that may be applied to all re
ceivers, but listeners who are troubledwith distortion are recommended to
give the matter careful attention, and
when distortion occurs in reception, a
very careful attempt should be madeto reduce it by fine tuning on thedials.
‘The dial position giving maximum
signals is calied the "resonant point,"
but when the signals are strong and
spread out slightly, it is sometimesdifficult to determine very exactly when
the resonant point has been reached,
and yet the slightest deviation oneither side may tend to introduce dis
tortion, as we shall see.
‘The wave sent out by the transmitter
is several kilocycles wide, the centre
portion carrying the low notes and thetwo outer fringes the high notes and
harmonics.
Figure 1 shows the diagram of the
resonance peak of a selective receiver,If we tune in to the resonant point
correctly, the receiver bands will fall
as the shaded portion A, which is sub

stantially all on the resonance peak,
so that the exact centre and the sides
of the band are both correctly tuned
in, so that both the high and low
notes will receive equal treatment.
Slightest Detuning May Cause Distor:tion,
On slight detuning, the peak of thecurve is moved with reference to the
transmitter, so that the frequency bandfalls on the curve in some such wayas suggested at B in Tig. 2. Here itwill be seen that one-half of the band
is received at full strength, while theother half is cut down very consider-
ably by being situated on the steeply
falling side of the peak, so that whilehalf of the high notes, and practicallyall of the low notes, are heard well,
the remaining half of the high notes
is cut out more or less completely.
On further detuning, the centre ofthe band falls at the beginning of thelower part or "skirt’? or the curve,
as show at C in I‘ig 1. In this case
one-half of the high notes is accen-
tuated, while the low notes and the
remainder of the high notes are badly
heard,
Iu either of thees two cases, in which
the tuned circuit picks out part of thetotal wave at the expense of the

rest, there is discrimination between
low and high notes, which inevitaby,
results in distortion.
On still further detuning the circuit,
so that the peek of the curve is so com-
pletely removed from the frequency-
bend of the transmitter that the whole
of the band falls on the skirt of the
curve, as at D in Fig. 2, the distortion
disappears again, for once again all
parts of the band receive equal treat-nent from the tuned circuit.
DAMPED CIRCUITS.
ig follows, then, that if it is desired° to detune a receiver, and at the
same time to avoid distortion, each
tuned circuit must be adjusted either
exactly in resonance with the station
being received, or well away from the
resonant point. ‘The only exception
that may safely be made is where one
of the circuits, owing to damping
either by the aerial, or by a grid de-
tecior, tunes flatly, so that it has a
resonant curve of the type shown in
lig. 8. It will at once be seen from
the figure that in such circumstances,
no matter what position the frequency
band may have with respect to the
curve, no appreciable distortion can be
introduced.It must not be imagined that tue
distortion described here is purely
theoretical and academic; it can be
heard only too plainly in the loud-
speaker whenever a really low-resist-
ance circuit is tuned slowly through
the wave-length of the lecal station, the
distortion corresponding to B being
particularly well marked. This type
of dis‘ortion is heard at its worst when
receiving on a frame aerial with a near-
ly oscillaing detector, when the most
minutely accurate tuning is mecessary
‘to centre the transmission on the very
sharp peak of the resonance curve.
USE OF H.F. VALVE RHEOSTAT.
(COMPLETI} detuning is particularlyuseful as a volume control when
receiving the local station on a modern
neutralised receiver, in which the chief
yolume control is by the filament rheo-
stat of the high-frequency valve. It
often happens with such a set that the
local station continues steadily to over-
load the output valve until the filament
is turned right out, when dead silence
supervenes. If the cerial circuit is
now detuned at least far enough to en-
sure freedom from distortion, and the
filament of the H.I*. valve relighted, a
position of the rheostat, will be found
at which the local station is recétvé®
at convenient volume,
Detuning, then, cannot be used for
fine control of volume, except when
one cirenit of the receiver is of high
resistance, but when there is already a
voluine control of insufficient range, it
can he made to provide a very valuable
auxiliary control.If the aerial tuning of the set is
accomplished by a leose gounling, and
there is no earth von:ection to any
other part of the circuit, then the
coudenser in the earth icad may be dis-
pensed with, as therc will then be no
direct path to earth for the B current.In the case of the two-valve amplifier
recently described in this column, if
constructed with circuit as shown, 0
condenser would be required in the
earth lead, but the precaution would
have to be taken if not plugging in for
crystal reception only before turning off
the B supply, otherwise a heavy B cur-
rent would be drawn threugh the last
valve. ‘To obviate any chance of this
the connection between ctystal socket
(1) and centre phone terminal or clip
(4) could be dispensed with.In every case care should be taken
not to come into direct contact with the
aerial-earth circuit whilst making ad-
justments,It is on account of these limitations of
the direct method that, after all, the
double-wound transformer type appears
to be worth the extra trowble involved,
(Continued on Page 13.)
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Are you interested inB ELIMINATORS?
Eliminators which will give STEADY VOLTAGE
freefromNOISE.
We cansupplyRaytheonValveorelectrolytictypes,
both instandardandsuperpowersizes.
Kindly advise uS of yourmake ofreceiver, number
andtypeofvalves,andwewillgiveyouOUR ADVICE
FREE:

Thos,0Ballinger& CoLed0
58-62VICTORIASTREET; WELLINGTON;

VALLE Y
SB" Battery
Eliminator

VeileyZliB
PRWERJdr
MYaliy 55507764

MODEL 40}
Raythcon Valye Equippcd.
EnguresPerfect Reception.SuitsalL SetsUp to soven
valves OrISZ7lesg, dcsignedto furnish all necegsary B voltagealso C yoltage required for uxiepower valye.
Sole WholegaloN Dietributorb :
TEAGLE; SMITH& SONS, LTDs
P.o. BOX 405 WELLINGTON

99IgranicSC.C (ChokeCapacity)
Output Unit

Thle USe 0f she Igranic "C.C" Output Unit diverts the steads
anode current of the last valve from tlie loud speaker windings,
thus protecting the loud speakcer and preventing demagnetisation:Italso obviatessaturationof the loud speakrermagnets (a frequent
cauge of distortion) ,and Inalccspossible 4 closer adjustmnentof the
diaphragmwith consequent increased sensitivity.
Italso prevents, whenused in 9 two-stage low-frcquency amplifer,
the comnon tendcncyof theamplifertoproduce 2 howl,a54resuit
of battery reaction, or to devclop tho trouble knowu a5 Snotor-
bikring"whenusing 2HTSupply Unib:
It j8 enclosed in 2 metal shield,andplainlymarked terminals aro
provided Ior tho conncction.
Price 25/
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