
The Advantages of the B Battery Eliminator
Its Action and Use Fully Described

By MEGOHM
‘At the present time owners of bat-tery-operated sets, if they have
been using dry B batteries for a while,
will be looking for some imeaus of ob-
taining a more dependable source of
high-tension current thau they have
becn employing. ‘The wet B battery
or accumulator is undoubtedly gcod and
reliable, and its only drawback is the
fortnightly or weekly charge and the
cust of the necessary charger, or a trip
to the charging garage at frequent in-
tervals. ‘The latter method is a work-
able expedient where uo electric cur-
rent is available, but where such power
can be utilised the B climinator is a
most satisfactory solution of the prob-
lem. Ounce the voltages are regulated
by means of the variable 1esistances to
suit the several stages of the .eceivers,
there is no further trouble. First the
A battery is switched on, then the
eliminator, and it will give high-ten-
sion current for as long a time as re-
quired, and at a trifling cost. ‘fhere
is not much in an eliminator to cause
trouble, and being valve operated, there
are uo liquids to deal with or spill.
Some of the more recent elitninators
also provide C or grid-bias voltages up
to as high as 40 volts, which suits a
large power-valve. The grid-bias is
most satisfactory wlen obtained from
a separate rectifying valve for the
purpose, but which need only be half-
wave, and as there is no actual cur-
rent flowing, the snioothing conden:ers
may be of comparatively small capacity.
TYPES OF RECTIFYING VALVES.

B ELIMINATORS may be diviledinto two classes, accurding to the
ivpe of valve uscd for rectificatics. of
the current after it has been stepped
up from mains voltage by means of a
transformer, where alternating current
is concerned. ‘There is the filament
valve, which necessitates a separate Jow-
voltage winding on the transformer to
supply a 4 or 6-volt current to heat
the filament. Several different types of
such valves are on the market. ‘Then
there is the type of valve that rectifieswithout the assistance of a heated
filament. ‘The Ravtheon tube is the
most prominent in this class, the LH
type being more generally used, as
passing a large amount of current
suited to the average multi-valve set,
and giving a large marcin above actual
requirements,
The life of a rectifying valve is usu-
ally from one to two thousand hours,
depending to some extent upon theamount of current drawn from it, andin the case of filament valves, depend-ent upon the filament t+ing suppliedwith the correct voltage, with no ten-
dency to overload.
The Raytheon tube fits the UX sock-
et, the two filament connections repre-senting the two plates, which are con-nected to the outer ends of the re-
spective high-tension windings of the

transformer. ‘Ihe positive output is
the usual plate connection on the sock-‘t ud represents the cathode ormetal cap within the valve. This con-
nection i1uus to the chokes and smooth-
ing condensers, and is the B positive
output for each valve, voltage being
suitably altered by variable resistances.
B POWER SUPPLY CIRCUITS.
EFERRING to tie diagrams, two
circuits are presented one show-

ing the connections for a filamentvalve giving full wave rectification,and the other showing connections
when the Raytheon Bii tube is employ-ed. The smovthing system is identicalin both, except that in the Raytheon
circuit a resiscance R8 is shown acrossthe output, but this resistance is "not
indispensable, and may be omitted. Inthe case of the filament valve there is
a low-tension winding on the trans-
former to supply filament current, andthis is adjusted by a suitable rheostat.In the filament valve circuit the B
positive is frou a tap in the centre of
the filament winding, the reason forthis being thet in the process of recti-
fication, curreat can only flow from
plate to filament in the valve, so thatit has to be drawn off at an equally
balanced point in the filament circuit,
and this point, if correctly determined,
is the electrical centre. In actual prac-
tice, it works quile efficiently and with-out introducing hum, if the tap is atthe central turn of the winding, thoughit may not be the exact electrical cen-tre, aIn the Raytheon circuit no filament
Witmling is necessary on the transform-¢r so far as the rectifier is concerned,but in the case of converting a fila-ment yalye climinator to use a Ray-theon, the discarded filaincut windingmay be profitably utilised to heat thefilament of the last power-valve, aud
although this current is only raw a.c.at low voltage, no hum is introducedinto the receiver,
In the Raytheon citenit two by-passcondensers are placed one across
each higlhi-tension winding of the trans-former. ‘Tliese assist the action of the
valve, and may also have the effectof decreasing any radio-frequency cur:rents induced from the mains. Mains
operated sets are frequently said tabe less selective than those operatingfrom batteries, but the writer hasfound that by inserting radio-frequencychokes in a suitable positicn in the
circuit, that climinator operation canbe just as selective as when batteries
are uscd. The presence of tlicse RE.currents is accouuted for by the factthat the mains conveying the currentact as efficient acrials and pick up thetransmission of a station near the
wavelength of that being received, pass-ing these currents iuto the receiver
through the power circuit, ignoring anyselective tuning arrangements that
may be in the aerial circuit proper.Raaio chs 6 consisting of 1000 turnsof fine wire will stop these currents,and all that is needed is to insert achoke in each plate circuit as shownat XX in the standard circuit.

ACTION OF THE CIRCUIT. .

BREIWEEN the circuit diagrams isone showing the action of the
Alternating current is made up of
circuit in smoothing out the current.
small impulses changing at the rate
of 50 to 80 per second. In the case of
50 per second, or ‘50 cycles," therewill be 25 impulses in each direction
every second. A few of these impulses
are shown in the diagram alternating
on either side of a central or ucutral
line, the short arrows showing the di-
rection of the current for one-half of a
complete phase or vibration. This kind
of current enters the transformer, and
on account of its alternating firm, it
is able to induce in an adjacent wind-
ing a similar amount of current tieas-
ured in watts, dependent upon the

ratio between the turus on the second
ary winding or windings and the turnson the primary windings. If the num-ber of turns is equal on both primary
and secondary, then the same voltage
and amperage less a conyersion loss,
wil? oe obtained from the secondary,
and the same pauge of wire would be
used on each, unless as in the case of
an climinator, the required output is
extremely small, But the number of
primary turns must be accurately de-
termined if the transformer is to work
efficiently. If secondary turns are more
than on the primary, there is a proportional step-up in vollaye, but fewer
amperes may be safely drawn, so the
secondary wire can then be of thinner
gauge. If very few turns are on the
serondarr, we get low voltage, and
may draw more auipcres to make up
the total watts, so that heavy gaugewire must be used, as is the case for
fllament windings to give say six volts
at one or two atniperes,

When the current has bcen- trans-
formed, either stepped up or down,it 18 still alternaung, and then passes
through the rectiymg valve, which
only passes current from plate
to filament. With =the tapped
high-teusion secondary wuiding cot
nected as it is, the alternating pulse in
one direction travels in the valye from
plate to filament from one hall of the
winding. ‘Che neat puise 1s in the.
cpposite direction, through both wind-
iugs, but the construction of tle valve
only allows it to take an impulse from
plate to filament, which is now the
pulse in the other half of the winding,
so that we now have the alternating
jmpulses that were formerly gotng in
opposite directions, now travelling
through the output circuit all in the
same direction.
The current next encounters in turn
smoothing coudensers, and one ot two
choke coils with iron cores. The
sinoothing condensers have the picper-
ty of storing up a charge of current
momentarily and giving this charge
back to the current when its voltage is
below that of the stoved-up charge.—
Ry this means the low-voltage gaps_
between the ‘himmnps" of voltage shown
in the diagram are filled m ‘rhe
action of the choke coil is to stop thc
passage of fluctuating current, so that
only fairly smooth direct curren: can
pass. ‘The Jast condense: (C3) stores
up a charge which 1s chiefly utilised to
provide for any extra demands that
may be made on the audio side, andif the placing of a latger power valye
in the receiver causes any indication of
hum, it is this condensr that should
be increased in capacity, the benefit
being especially noticeable on the low
notes. Output voltages of ditferent
values are obtained by reducing the
main voltage by means of variable
resistances, and in order to prevent
any tendency to hum, a fixed coadenser
is placed across each different output.
TROUBLE FINDING.

A® remarked above, there is littleto give trouble in a well-construct-
cd eliminator, but if trouble does de-
velop, it may readily he located and
remedied. More often the trouble is in
the receiver, and it should be decided
by proper tests that the trouble is
vot in the recciver before commencing
upon the eliminator.
The logical place to begin the hunt
for trouble in a radio nower unit is
at the resister bank, and then work
backwards through the filter, rectifier
tube, and finally the transformer. It
is assumed, of course, that ile alter-
nating current igs known to ke flowing
through the transformer. and that the
rectifier tube is not visibly damayed in
any Way.
An open-circuited or burnt-out re-
sister will result ta no voltage from
the tap it controls. If the 10,000-olim
fixed resister beccmes open, in the
case of the B-power unit, the detecter

voltage will inmmediately imcrcase 60
that in the tuned radio-frequency re-
ceiver, the signal strength will be great-
ly diminished, while in tiie regenerative
receiver there will be constant oscilla-
tion.
‘he simplest methed tu lovate a de-
fective resister is by means of a high-
resistance voltmeter, conuected to each
tap im turn. In fart, this deve is
essential in adjusting B powe1 voltages
to any receiver,in place of the cut-and-
dry method. In the absence ct this
device a 16-watt @80-volt incardescent
lamp may be employed. It should glow
a dull red on the full output and on
the intermediaze tap of the l-power
unit. If it lights equally bright on
the detecter tap, it is an indication of an
open or defective 10,600 olim fixed
resister.
If the tap voltages ate found to be
satisfactory, and the recetver still doc
not operate well, the troubl« may be
due to an open or an omitted by-past
condenser. A short-circuited Dby-past
condenser will act the same as a short-
circuited resister.
No Voltage at all ‘ferminals. -This
condition can be caused by at open
circuit in the wiring tratisformer,
choke coils, or by a broken-down filter
coudcuser.
With power disconnected from the L-
power unit and tle Rayileou tube re-
moved, a click should be heard in the
testing telephone when commected in
series with battery between plate ter-
nunal of rectifier socket and tie posi-
tive B of the power unit. A click
should also be heard between either
filament terminal of the rectifier soc-
ket and the negative 8 of the B-powerunit. These clicks should be of equal
strength. If one filament terminal
gives a much louder click than the
other, it gencrally indicates a defective
buffer condenser. If no click is leard
on either filament terminal, then the
transformer secondary is open-circtit-
ed, or the centre tap of the transfor-mcr does not connect to the negativeIi side as it should.
The circuit continuity of the trans-former itself mav be tested by theclick between the twd filament lermin-
als of the rectifier socket, with the tube
removed. If the transformer seccndary
tests O.K. on the foregoing procedure,
there must of necessity be an open
circuit in the negative B lead.
A short-cireuit in the secondary of
the transformer can be most casily
checked by connecting a 25-watt, mains
voltage lamp in the scries with the pri-
mary. The current is now turned onin the usual way, but with the tecti-
fier or Raytheon tube removed from
the socket. The incandescent lamp
should glow dull, if at all. If it glows
bright either the transformer secondaryor one of the 1 mfd. condensers is
broken down. With the lamp still in
the primary, the rectifier tube is in-
serted in its socket. If the secot.dary
connections are O.R. and the Raytheon
is operative, the lamp will increase inhrillianey.

Moving-Coil Loudspeakers.
(THE moving-coil loudspeaker is ad-mitted to be the best type at pres-ent in existence, aud is well suited to
farge rooms where ample volume com-.dined with quality is required. ‘This
type of speaker usually requires about
one ampere of continuous current to
tuergise the electromagnet, and thisfact makes it somewhat expensive to‘uu, especially where mains current is
aot available, Its principle depends
apon the interaction hetween the elec-
tromagnet and a small coil attached to
vhe back of the cone diaphragm, thissoil carrying the current of varying
amplitude from the plate circuit
of the last andio valve. Small
sizes are made with permanent magnets,
obviating the heavy current consnmp-tion.
New Push-Pull Transformers.
Fifi first shipment of Ferranti push-
pull transformers is aboard the

$.s. Westmoreland, shortly to arrive infew Zealand.

B Accumulator Voltages.
The idea of utilising the whole outputof a BD accumulator and cutting down
voltages with resistances in the various
plate circuits has one disadvantage, inthat a certain amount of current is dis-
sipated in the resistances, thus causing
a higher consumption than in the caseof employing tappings. ‘Ihe idea is not.suited to a dry battery in any case.This method eppeared in an Americanradio journal.
A New Vernicr Condenser.
DUBILIERE are marketing a newtype of variable vernier condenserthat will shortly be on sale in New Zea-
land. ‘This, known as the ‘"Univane,"
is so designed that each turn of the
control knob turns one vane from zero
to full-in position, the next turn putsin another vane in tle same way untilall the vanes are full-in. This allows
of very fine tuning in an easier taythan when the whole of the yanes move
together. To assist in logging, a rai-dial indicates how many vanes are in
use. The maximum capacity is .0005mfd.

BELIMINATORS
WILLARDUnitsarenotjustordinaryBEliminators,theyare

POWER UNITS
and can besuppliedinthefollowingtypes.
B POWER UNITS_TWO SIZES.

APOWERUNIT,employingAbatteryandthreeratecharger;A&B POWER UNIT employing relay, thus enabling the
switchonyoursettocontroleverything:
WriteforFree ('Willard" ABC:Booklet;

Thos,Ballinger8 Cu.Ltd068-02VICTORIASTREET, WELLINGTON:
"WhcretheQualityGoodsaroSold;"

WHY VALVES BECOME
PARALYSED

IREUSUNT-DAY dull emitter valves,for the most part, nave so-‘alled thoriated-tungsten filaments, the
action of which, even at this late date,is not fully appreciated by the average
listener. The electronic emission of
the thoriated-tungsten filament, ac-cording to the chief engineer of the
Radiall Company (of America), de-
pends upon the presence of a layer ofthorium atoms on the outer surface of
the filament.

Thoriated-tungsten.
It will be noted that, unlike the ox-
ide-coated filament found in some
valves, the thoriated-iungsten filament
is uot merely thorium-coated, but itis permeated throughout its entire
mass with the rare element thorium.
During the normal operation of such
« filament the thorium on the outer
surface is gradually evaporated, reduc-
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ing the emission current, and if per-
mitled to continue, rendering the valveshort-lived.
EIowever, while the heat of the fila-uieut serves to evaporate the thorium
particles on the surface, it is also boil-
ing fresh thorium particles out of the
mass and up to the surface. Thusthe surface is being continually _ re-
plenished. Just so long as the fila-ment voltage is not increased beyond
10 per cent. above the rated value,this evaporation and replenishing pro-
cess continues at an equilibrium rate,
so that a constant layer of thorium is
maintained on the surface.
Wlien subjected to an ovet-voltage
on the filament, however, the evapora-tion becomes excessive, 60 that the
valve accordingly becomes more of

less paralysed. Operating these valves
at sub-normal voltages is also liable
to paralyse them slowly, as the fila
ment temperature is then so low that
the process of boiling out the thoriumfrom the interior of the filament be
comes abnormally retarded. .

Need for Filament Control.
Hence it is important that the thori
aled-tungsten filament valves be op
erated strictly at their rated voltage
by means of hand rheostats with an ac

curate voltmeter, or, better still and
Kimpler, perhaps by means cf self-ad-
justing rheostats, such as Amperites.

Screen-grid Valve Holder.PPONGS rubber valve holder
fias been introduced for use,

where the S625 type passes through a4
screen. The rubber holder is attach
ed to the screen, and holds the centre
of the valve in a non-microphonic
grip.

THEELECTRICMODEL AC.THERADIOLEADERSHIP
CROSLEY BANDBOXOF1928. WVITHSPEAKER__;48/10/-

Coutributingmnuchtothesuecessofthis1928WonderRadio istheMERSHON
CONDENSER, in the powerelementof theset: Notbeingpaper, thedangerofitsblowingoutisentirely removed, SO thatthedesiredHEAVYVOIXTAGE
can be used to produce the acousticand Folume results So greatly desired,IT ISSELF-HEALING .

'CROSLEYBUILDSCP TO A STANDAATD "

G. G MACQUARRIE Ltd:
CROSLEY SALES AND SERVICE.

95WILLISSTREET Phone 45-_865 WELLINGTON.

BotherThoseBatteries !
WHY HAVE THESE TROUBLES?
WHENKODELA.&B.TRANSIFIERSELIMINATEITALL:
Obtainperfect power for your' receiver from the house lighting supply,
We cansupplyKodel Transificrs tosuital1 receiversandal1circuits.
CONSUIIT US,AND YOURBATTERY TROUBLESVANISH
KODEIORIGINATES-NOT' IMITATES.

DISTRIBUTORS.

L:MSILVER ANDCO,LTD,
ELECTRICALENGINEERSANDRADIOSPECIALISTS,

80-32TORYSTREE WELLINGTON;
#euedinugrutanaru

QUERIES BY CORRESPONDENCE.
1. Every communication enclosingqueries is to be addressed to ‘‘Meg-ohm," Box 1032, Wellington, and must

|

be accompanied by a stamped address:
ed envelope for reply by post.
2, Questions must be written so thata space is left in which the reply may

| be added,
' 3, No charge is made for replies.
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