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HI} problem of- :pmvulmg

.c~operated receiver is -oune
‘that at some-time or other has
Niexercised the minds of most
A% |designery. The simplicity and
- %( the technical advantages . of
) =2 deriving bias from dry batter~
ies are largely discounted by the popu-»
lar prejudice agamst what is regard-.
ed, as a compromise, and indeed there ..
is Tauch to be said for the elimination .
- of a4 battery whose modest dimensions
render it apt to be forgotten, and
_whose unmoticed: failure involves also
" the probable failure of an expensne
sel: of valves,

As to the possible methoas of bias--
"ing without batteries. there seem to be
three methods whieh may be a(lopted.

. one of these methods, as wi Dbe -éx-
plained being capable of a number of
modifications, while one pwwdes bids
for . the last: stage only, leaving the
_previons stages to b. biased by one of
the other two ‘methods or by batieries.

Sepamte Rectifier Filter,
i—IE three- metheds ATe -

. (1) Employing a sepamte rectifiers
" filter.combination similar to that com-

monly employed for plate-current, or
B ’supply, but. connected in reverse;
that is to say, the termipal which would
ordinarily be used for supplymg plate
current ai maximum potential is con-
nected to the filament circuit of the re-
ceiver, while the varioils = negative
" biages are tapped off at suitable inter-
vals along a potential divider connect-
ed across the output. Fig. 1 illustrates
- the arrangement, also showing - the
“method of by-passing with condensers

and series resistances ‘to avoid :baek:.

coupling Thm method of securing grid-
_ biay is one that can be thoroughly .re-
commended, its pringipal drawback be-
ing the expense involved in providing
tha additional rectifier and filter; an-
_ other slight drawback is that, in the
. absence of:a very high resistance volt-
"~ mefer, it is difficult to determine with
any accuracy just what negatwe volt-
ages are:available at the vanous tap-
pmgs.
A Vanatmn.

METHOD two is’ really .a var1ant
of “the above, but, smce its ex-

o e 7 o Y

. The Governméiit

" Tourist Dept’s.

At
A

Bookmg Systeni

Considered by Experts

The Best in the
World

T T LI e e o S i 0 B T 5 T 2 1 B

i Ofﬁces in all Main Centres
L__m___ﬂu___._

el T Tt LTI LY L T P2 L T L L L

e o e o .

vid-biag for the now popular

pense renders it practicable only in
Iugh~powex work where bias voltages
of the order of 100 or more ave Tequir-
ed for power valves of the UX230 eor
"LS6A: type, it willnop be. treated in
“detail
ter of Xlethod 1-is here used to provide
splate current for . all stages.but the last,
“for “which, it-still providesg grid bias.
Thig is accomplished by connecting the

filaments of all stages but the last to .

the negative: end of the small separate
rectifier-filter, the transformer wind-

ing for feeding the filaments of the last

stage, however, being very highly insu-
Iated and connected to the. positive ter-
‘minal of the séparate rectifier-filter, It
wil be elear that bias for-the last stage

The separate rectifier and fil’
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requires to be dealt w1th the third
niethod might.well be made use of for
this, however,

Bias thr,ough Voltage Drop.
HE third method, however, what-
ever may he its claiins technically,
certainly keads the list so far as
popularity is concerned.  Practically
‘all the cémmercial A.C.- receivers. use
it in one or other of its modifications.
Briefly explesqed it consists in utilis-
ing the drop in voltage occasioned hy
the passage of the “B” currenf{ through

a suitable resistance to- provide nega-

tive hias; the *B" voltage is lowered

by Whatever maximum pegative bias
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FIG. I.s-—Dlagram of Umt for supplying Gnd-bms for an A C.-opelated or
- other Receiver.
'.l‘ermln&l marked - is connected fo negative of B suppiy and to cenfre —
taps of all filaments of receiver valves. R

Te

a,l marked —1 supplies bias for high-dfrequency amphfylng valvw.

Terminal' marked -2 supplies bias for audio-frequency amplifying stage.
Termmal marked - —3 prondes high bms for power sta,,e employmg 171 or

similar valves.
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can be obtamed by tappmg the re-
sistance a guitable distance’ . down
from .the positive -terminal, while
plate supply for the previous
is secured by tapping,
sistanee at suitable distances -up
from the negative terminal; in certain
cucumstances the <ame tappmg would

stiages: ©
the same re- -

is required, so that the reetlﬁer-ﬁlter
combination has to be rated to- -deliver

a voltage that much hlgher than Would
otherwise be necessary. . :

Considering the diagram of a um-’j;
ventional unit for supplying B and O.

current to an A.C. receiver employing
a 171 type valve in the power stage
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FIG. 2.—Conventional Twa-stage Filter. .
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be C—- - for the’ last stage and B

Ior the prior stages. .

* Mechnicilly, this system is 1deal for
high-powey .. work, but’ it sutfers from
two slight disadvantages: frstly, . ex-
pense, and secondly, the output volt-
age of the separate rectifier-filter is
added to that of the big 1ectiﬁer-ﬁ1ter
for the last stage, the combined volt-
age requiring some eare in handling.

‘Further, of course, the problem.of pro--

viding biag for the prior stages stiil

~

(see figure “y it will be seen that it

the centre taps of the filament wind-

ings for all valves are.connected to the
point marked —B, the whole of the

plate .current -drawwn by the receiver,

passes throngh: that portion of the tap-
ped resistance ' between the points
marked —B and —40 volts.

- The method employed to dete:mine'
the value of the resistance required to

produce: any. given voltage dvop.(and . .. ... -
% i BOX 1032 T

consequent bias) 18 a s1mp1e apphca.—

vWe wish . to ohtain -

‘tion of Ohm’s Law. In fte common -
iorm~ . - . -
. I

R

© it is not very convement for our pul'-_

pose, so we multiply through to tum
it to the foxm
B

I

. Y

AR _
in “the first
ingtante ‘6 volts -negative blas for
a. group of 226-type valves, and-we wilk
assume that 4 -measurement (or-a -eql-
culation) of the total “B” current -(in--
cluding the -few milliamps that i _e_-
“wasted” by passing right through 1
tapped resistance) shows its value - to
be 48.9 millismps or. 0489 amps. Know—
ing. that the: résistance -required i8
found by divxdmg the . n.f. in volis
by the current in- amperes, we put
. 6
R == ———
0489 .
So that 0. secure the. six volts bias re-
quiréd we must put.a resistance of 123

123 Eihms

.ohms -between. the, pomt marked —B

{and to which the filaments are con-
‘pected) and that marked —6 volis.
‘Mo obtain the additional 34 volts nega- -
tive biags to make the. reqmreﬂ total -
of 40 volis negan\?e we requlre P

34

0489
or 695 ohms  resistance’ befween thé‘r
points marked —6 volis and <40 volts.:

But. it i not essential that the whole’

of the plate current should pasg -
through one resistance in this manner :
and, .in fdet, there will be less chance
of undesirable interaction if this is
not the case, (incidentally, an A.C, cir--
euit embBodying the 226 type. of valve
in R.F. and first audip). Fig. 3 sbows -

“in’ a practical manper the method of

biasing a receiver employmg @ 171 or
similar type valve in the last stage,
an indirectly heated type 227 or. simi-
lar detector, ‘and a number of "type
226 valves, of which only two are
shown, It will be seen that here R4,
eonnected hetween the filament centre- -
tap of the 226 valves (obtained by the "
centre-tapped  resistance) and B,

As virtualy in parallel with RS, which

gsimilarly bridges the centre.tap of the .
171 filament and B--, Thus, in cal:
¢ulating - the value. of- R4, the total
plate current of thé 226 type valyes

. only would be taken into. consideratig}{l 5

while the basis- of caleulation for
would -be the plate current of a single
171-type valve. - . e ’

The Cathode Valve. .
HE introduction of the indirectly

" heated cathode valve renders it
posgible : to go- still further in the

the shelf of "every Radio
Listener should he found the
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