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ONTINUING the discus-
sion_of "B battery elim.
inators,” or  “socket
powers,” it . is. proposed
to explain 4 rough and
ready method of {festing

‘ the voltage output of the
eliminator, without fthe use - of
a | voltmeter. As -lhas Dbeen ex-
plained, "a voltmeter is- quite un-
relisble  when mnsed in  this  con-

nection, owing to  the fact that the
average voltmeter uses mote actual
current in showing a voltage reading
than i3 taken by several valves, and
in the majority of cases the readings
given will be entirely misleading. The
method of voltage check most easily
appied is that of finding at what bias
on “*C’” battery voltage on the grid of
tlie power valve, for instance, the sig-
nals. Necome scratchy. Valves are al-
ways sold now-a-days with a pamphlet
showitg their clharacteristics, and if
this is examined it will be found that
either a “characteristic curve” is given
to show the petformance of the valve

under various conditions, or clse there!

is a list of plate voltages with the cor-
responding  recommended bias or grid

voltages to bhe used. .
CHARACTERISTIC CURVES.

In the case of the characteristic
,curveé a lorizontal and .a vertical line
will be shown, anud either one or sev-
eral curves will be drawn, according
‘to the voltage or voltages on the
nlate at which the curve or curves
have Deen taken,  These
mence on the left-hand side of the ver-
tical line, and mount in a enrve, and
then, after becoming relatively
straight, after crossing the vertical
line, either finish or hend over before
finishing. The horizontal line renre-
sents ¢ Dhatterv. voltage, the readines
along the horizontal line to the left
being volts negative on the grid, while
readings to the rieht represent positive
grid volis from the C batterv. The

he Correct

will com-

vertical line shows the amount of cur-
rent passing throngh the valve,  this
current being zero at the point where
the vertical line joins the horizental
one,

Examining an actual valve curve,
therefore, it will be seen that in the
casc of a typical general purpose ampli-
- fying valve tlie curve Ileaves the base
Line at about 6 to 9 volts negative
bizs, and slowly bends until at aboat
4 to § volts negative, it assumes a trela-
tively straight line umtil it cuts the
vertical line at the point correspond-
ing to somewhere between 5 and 12
milllamperes current flow and zere
volts on the grid. It is noticed, of
course, that as the grid becomes less
negative the current in  milliamperes
througlt the valve increases, and the
vate that the latter increases relative
to a decrease in grid volts defines the
efficiency or performance of the valve.

1t should. be noted in passing that
the amount of current passing
through the valve is no indication
of performance or amplification be-
.canse this latter is dependent sole:
iy oun the amount of vaxiation of
current occasioned by {he voliage
variation on the grid due to incom-
ing signals.

Inn other words, Decause one valve
passes § milliamperes with 8 volts nega-
tive bhias and another of milliamperes
under the same conditions it does not
necessarily mean that the Ilatter is
twice ps good a valve or even a better
valve. I, however, a vollage variation

By “M.LR.E.”

‘Radio listeners who appreciate the value of technical efficiency in maintaining the
tonal qualities of their sets will value the simplicity and accuracy of the explanation here
given by M.LR.E. of the factors which contribute to the correct handling of their
valves, B. battery eliminators, etc. This article is so comprehensive and valuable as to
be worthy of clipping and reperusing,. ‘ '

of two on the grid causes the plate
current to vary une milliampere in the
case of one valve and two milliamperes
in the case of another, then this latter
valve is twice as good as am amplifier.
As .a matter of fact, the average pes-
formance of a good amplifying valve is
one milliampere variation for each one
volt change on the grid., 'L'his is termed
a “slope” of ome. Valves of somewhat
inferior performance are as low as point
five, while othere are as high as_one
point five. ‘The Ilatter are invariably
power valves, while the former are
cither obsolete or else definitely de-
signed for such purposes as resistance
capacity amplification, and can therefore
not be said to Le inferior when ‘used
as they are intended.

TESTING THE VOLTAGES.

To return to the checking of “sockel
power” voitages it will be seen at once
that providing a curve of the perform-
ence of the valve in question is avail-
shle, sufficient excessive bias may be

Japplied in order 1o cut off the current

passing through the valve. to such an
extent as to canse easily-detected
scratehiness of signals. Tt iy somewhat
dithicult to give any definite gunides as
to values owing to the large numbers
of valve types availuble on the mar-
ket. As a rough guide, however, it may
Le stated that the purity of signals
shonld be unalfected with a rise of 25
per cent, ahove ihe Dias reconumended
for the particular plate voltage in use.
Albove this value distortion will set in.
This check is contingent on only medi-
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Radio Valves and Their Varying Characteristics

USEFUL TABLES FOR FILING AND REFERENCE

Trade nam2

Tilament Filament
}

and Deteetoy .’:\Iaxi]r}{l‘um Amptifieatt
ut d address model number, terminal current plate amplifier mplifieadion
N%rfnen;lzg{u?é:;turg‘. Radintron-—k- Recommended use. voltrge, amperss. vultage, plate ).'gl['uge. facfm‘,
fadio Corp. of America .... UX-201-A Tiet. and Amp. 3 ‘:"3. 45 ks E.\“
TV-1489 Doet, and Awmp. 2.5 R a9 4] B
TX-19 Dot and Amp, a3 N3 45 \ _SIO ‘ nG..‘.
Fligh Mu Deb. and Amp, 3 25 1.':.,3«10 .,i.n;'l_.\(b o0
Trer. and Amp. 11 43 1-’:._» 6
Det. and Amp, 11 45 13 8
Power Amp. 84 185 ‘).L.
Dot 3 45 . 20
Power Amp. ] 45 157 ﬁ
Power Anmp. o 1?_(_1 ki
Powoer Amyp. 7.0 425 7.7
Audion-— - . N
De Forest Radio Co. ...... D-401-A Det, Amp. g 22'4': 125 33
-4004 Det. 8 2245 195 0
[ D-412 Power Amp. 3 : 5;(; 8
D-471 - Power Amp, g S '}
-410 Power Am. 7.3 00
OPERATING CHARACTERISTICS OF TILE T SERIES.
.;5 y . . As T.T. amplifier, trans-  As LF. amplifier,
8. . g As detector with  As amplifier wit}: former coupled and using resistance coupled
a3 w1, Eé 2 25 3 megolms, grid ® grid returs, correct grid bias as shown grid bins as
’l;;‘:gse('f ‘Illti;;‘n"t I’z‘g’&a" 58 2 &£ leak counected to lead commected to  pelow. All values of grid  shown Delow s
R ’ A & L. plus, L.T. minus. bias are negative, minus
Vit. Amp, Ohmsg, Tit. ~ oty C o, ) -, b, ~ -
.0, HOILTHUPLTIEUT IL T I H. T, LT, T, T T.E. IE.T,
mA. md. Vit, Vit Vit. Vit vio Vit VIE VI Vit. 7% G.B, 100 G.B. 123 G.R. 100 (B, 123
a9 00730 100 0 75 100 125 GLB. G0 G.B. Vit VIE, Vit Vit. Vi

> AL mA,  mA. A, mA.mAmA mAmA VU mA, Vi oma, VIE mA VL maA. VIE ma, Vie md.
rH.In‘j: 18 0.1 98,000 13,5 0.48 8.0 037 08 1.6 2T 08 1.60 2.6 386 20 04 3.0 045

M.

LEF 1801 18000 8905 8007 17 32 50 1.5 1.0 235 20 35 28 85 05 45 0.0
P2 1.8 015 &750 §.4 0.62 200 40 248 7.0 40100 5.0 _ .
PMS3 3701 16,000 12.5 0.86 20.0 0.7 17 3.4 I35 12 25 44 1.0 07 20 13 3.0 L73 3.0 05040 045
A4 397 0.1 7,000 7.0 1.0 204 12 3.43 69 112 35 65 100 2.5 195 4.0 325 7.0 405

PAM25E 8.7 .25 3,500 3.15 0.9 50.0 5.0 G0 0.0 ¥0 100 140 17.0 16.0 _
PALSE 5.5 01 15,000 17.5 0.94 30,0 0.4 083 18 21 07 17 30 45 10 03 15 07 2.0 12 5.0 17 20 02530 04
PALESE 55 0.1 74,000 37.0 0.50 20.0 0.1 3 0.05 1.0 022 045 0.75 1,15 . 1.0 013 L3 0.20
PALG 5.5 01 5700 7.1 L25 3600 1.5 4.6 0.4 145 8.6 B0 122 o0 18 4.0 5.0 60 45
PALSS6 5.5 0.25 3,000 3.15 €.9 50.0 50 60 9 0 80120 110 17.0 16.0
Note~—We have asswmmed an anode resistanee of 100,000 ohmg in all cases exeept the T.M.IDB, where we have Aas-

sumed 200,000 ohms,

RESISTANCE CAPACITY VALYVE ADDITIONS 20 THE *MULLARD P.M" SERIEBS.

fhe Mullard P.ALla and P.MJa, recently added io the range of PAL Deceiving valves, are the equivalenis of the .M.Oh,

deseribed above, but for use with 2.0 volt und 48

volt accumulators respeectively.

Ampli-
Talve Pilament il ecurrent fiearion Impedanee
type. volts, (ampsy,  faetor (ohmsl,
M 1a o . an T2.000
P.A.3a 4.0 0.1 ki) G:3,000

PIHEIPS VALVIES:
1 YVolt Series,

TYPES AND SHERIES,
2 Yolt Scries,

e

Characteristics, Al199, Aldl, D105, AN25 AR 200 22005}
Tl YOUS o,ovvris 1.0-13 volts C A P a0
f:il’t curent ... _081 U8 a5 o 3

at, volts verr  20-150 239 9p-150 2025 2015 20.150  2U-15
Amplification facéor 0 43 3 T AR w2150
_%1:;1;:5& s, 43 1D 8 o 6 14 1.4

ATCE  apee 5 6,200 1,000 B 20 3

Purpose ..t L, 53 1,2, 8 85,5 RN I L R B
IML SupPly sesens 1 dry ecell £ Tkt o 1 accumulator cell,
. Vol Neries,

Churacteristics, A120. A425, 5 B
piihuacteristlos,  Add ; A410 i&f?ﬁu A1 B406, B103.
%’lil.t cutrelnt covs A6 ” 1 135

ate VOIE ... 00-130  15-100 0.1 15 290 20-150 5013
Aitnplilication iae- -1 0-15) 10-150 2.30 26-150 J0-150
IO yuseeess 30 25 10 9 5
SO s 1 5 1 b 14 13
Impedance ... 60,000 23000 20,000 2.000 4,500 4500 2100
Purpose .....o... 1 1,24 1,923 1,3, 8 123 2,85 3
1&1. SUpPBIY svvene 2 accumuiator ccfls ®

6 Volt Series.
Chavactertstics. A609.  Beos.  AG30,
il volls ..., 6§ volly

¥il, current , 6 A1 06
Tlate volts . 20-150  20-150  GD-150
Amplifieation

© faeter .. 2 ] 20
Slape T 15 1.6 1
I’mpmlance o 8,000 3,100 85,000
Purposn eoenrs 1, 2,3 2, 3,6

il wupply e 3 'accumulator celly

Philipy “four-fifteen” super-detecior and
first audio—A415, 4l, 4v. 08 amps, awpli
15, slepe ZmA/V. 1-H,F, anmplifier, two-
deteetor; S--audio, 4-resiytance coupling,
J~loudspeaker.

“Miniwatl” valves are systematlenlly
clasgitied by a character and a numher
of three figures, The filament current is
indieated Ly onc of the following lettersi—
A for g filament current of fram 0.06-0,08

» % 4 amp: B for a filament eurrent of from 0,1

Q35 amp.

The firgt figure of the number following ile letler indleates the Alument volt-

gge; the iwo last figures . indicate the umplifications factor,

In this way a

relinble method of classification of the valve types is obtalned, and, moreover,

the' type-leffer and number give some information regardipg
thoy apply,

every particular valve (o which

ihe
AG0Y

qualities” ot

For instance, IMEAN. §

“ottniwatt” wplve, with a filament enrrent of about 0,00 amps, a flament voltage of

6 volis, and an smplifiertion factor ol 9,

{Continued from above.}

um sirength signals heing used {for the
test, It shonld be realised also that
these figares do mot apply cxactly io
batteries, Decause as ille Dhias is in-
creased and there is.less drain from the
socket power, the voliage will tend to
rise. This will not Le the case with
Latteries unless run-down dry cells are
in use. :

Defore passing to otlier considerations,
it shonld be noted that the seratchi-
ness of signals with excessive nega-
tive Dias 1is due to the current passing
Lthrough ilie valve being cut off to such
an extent as to not permit the full
characteristics of the signal to pass the
valve, In other words, instead of pass-
ing curvent of a value equal to. that
half-way along the straight portion of
the curve the valve is working with
characteristics  represented by that
portion of the curve at the bottom
bend, Tn passing it is interesting to
note that this latter position of ad-
justment is where rectification or
“detection’ takes place best.

SOCKET

are now appearing on the market in
munterons  forms,  The term ““Socket
Dower” is being more generally ap-
plied to outfits which supply hoth fila-

POWER ELIMINATORS. £
Socket powers or ballery eliminators |.

eading of Eliminator

Valua;ble Explanation&nd Data on Va‘l_vés and Socket Powers

.

perhaps grid bias (C). in addition. The
term “‘Battery Iiliminator’ has so far
been applied principally to the ouifits
which ‘give B power only. This s
dne to the fact that {here are really
very few straightout A eliminators as
vet available. The miajority amount to
n “frickle charger” and A Dbattery
ceanbination, In at feast one type the
change-over from charge to discharge
is done automatically when the receiver
is switched on and off and to all in-
tents and purposes therefore it is a
“Battery Bliminatory’ althongh a bet.
ter term  would be "*Baitery tromble
eliminator.” Seeing that the drawback
to a hattery is the necessity to charge
it, the eliminator part of the equation
may be audited as correct. The Ameri-
can term of ‘socket power” ‘wills be
deen to be am apt one because the
power comes from the poswer socket
via the battery.

So far as A batlery eliminators are
concerned, using the term in its strict
sense, the only really successful ones
are thoze used in power amplification
where the use of altermating current
in the filament is incousequent or else
those supplying a lwited number of
dull emitter valves and consuming &
small amount of current. {TUsually in-
sufficient to run more than 38 or 4
valves), Where ilie filaments of the
valves are wired in series so that the
same current passes through several
valves in succession, considerable, if
not total success is obtainable at an
economical cost of eliminator outfit
but unfortunately standard radio sets
are not wired with their filaments in
series. A change-over in wiring from
parailel to series is invariably imprac-
ticable because of complications caused
throngh the grid. returns having been
designed by the set manufacturers to
go to certain points to canse bias volt-
ages to be picked wvp and these are
dependlent on parallel swiring.

Summed up the position at pre-
sent is that eliminators requiring
‘series filament wiring ave highly
recommended where the receiver
is series-wired to suit. Otherwise
best left alome where the receiver
is a wmulti-valve factory built ma-
chine.

As has been stressed frequently in
this column on previous occasions,
there is so much capital invested in
radio apparatus that resolutionasy im-
provements which would result in too
repid obsolescence of equipment are
out of the gquestion

oltage

The introduction of apparatus des
signed {0 entirely eliminate bat.
feries is inevitable, but even though
new receivers may be introdnced
having - features rendering battery
elunination a- simpler proposition,
there ave so many miilions of highe
Iy-efficient multi-valve receivers of
ortliodox design in vse to-day thaf
there will always be apparatus of-
“socket power” design available.

THE THREE PRINCIPLES OF
" SOCKET POWER.

It is of definite inlerest to discusg’
the three main divisions of principles
involved in the design of socket powe
ers.  The basis of operation depends
on tlle comnversio of current of an
alternating nature so far es direction
of flow is concerded into one which
flows continnously and smocthly .in &
single  direction, Rectifiers’ must

‘therefore DLe employed which. reverse

the direction of flow of one pulsation,
thus causing two pulsations in the
same direction.  These pulsations are
“ironed out” into a smooth flow by
passitig the current into condensers or
electrical reservoirs, from svhich the
receiver draws its -power. .

Smoothing is catried out Ly standard
methods in all tpyes of apparatus, buf
rectifying is mnot. The two = main
methods are electrical or thermionic,
i.e., by means of valves or by. chemical
H1eans. The latter method mav be
carried ont by solids or lignids, and
the liguid is at present more widely
in use than the formrer hecause the
principles of operation of liquid trecti-
fiers have been in mse a long time and
a good deal is. known about them.
Dry chemical rectification has only
just Leen applied, and undouhtedlv 1¥
will eventually supplant the former.

Thermionic rectification by means of
gaseous valves has been in use for
many years and a terv reliable techs
nique lias been built: up_round it.
A wonderful, if not incredible, lengthl .
of life is obtainable from the bulbs.

The prospective purchaser meed nob
hesitate to purchase apparatus employ-
ing any of these principles, providing
the chemical rectifier is made up and
sold under a well-known brand.

Amateur-made chemical yectifiers
should be aveided at it cosis or
a ruinedl accumulator will be the

price to be paid.

Bully rectifiers ave less prone to mise
handling and there is little damage
likely to be sustained by the battery,
bnt unless the outfit is designed cor«
rectly the life the bulbs will be
short, and tliese are not exactly inexs
pensive items. Any rectifier, whether
it be in a charger or socket power,
will give complete satisfaction if it
falls under the heading of the ap-
paratus described in this article and
is made up by a recognised firm,
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*A? Battery.

Here’s

Type H,T. 5, 90 volt, 2500 miiliaturs.
capacity—takes place of two 45 V.
drys—only needs recharging every
two months, Fully charged; ,

PRICE £6/15/0. -

9 MAJORIBANKS STREET,
Telephonc

ment and plate (A and B) power and

BATTERIES AND SERVICE
Are the Backbone of a

Type Tw 13-plate, 85 amps. capacity, fully
charged. -Complete with removable carry=

ing handle.

Send fb;“our twelve page Cat'alog'a’e coming out before Xmas.

Gruar's Battery House

TFHE BATTERY PEOYLE,

L T L L e e T T R T T S O TR T AT T L I T

miatsnnesS

BRITISH
BUILT
BATTERIES

LIRLITHEIRLRIILI NN,

BETHREGHTHTHE

RADIO SET.

two that will save you endless

trouble and expense,

PRICE %6

IR

| WELLINGTON.
20—937,
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