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The Biasing of A‘r'nplifying‘ Valves:

VERY three-electrode valve,
Ji when working in the eapacity
21 of an amplifier, requires a
negative potential applied to
the grid. If negafive bias is
By not present, grid currents flow,
UV, the valve rectifies, and is of

‘po use ag an amplifier.

‘ But some readers will say, “Ah! I

--have you. My set has no ¢ battery,

yet it works.” “Well, try the effect of
abgolutely no bias by coanmecting a po-
tentiometer across the filament leads
and taking the grid return to the
centre arm,

- On receivers and amplifiers using no

geparate grid bias battery a slight nega-

tive potenial is auntomatically pro-
duced when the grid return of the
valve is connected to the minns fila-
ment lead and the valve of this bias

“can be taken as approximately half
{he A battery voltage.

- Correct biasing is essential in all
veceivers and the amount depends up-
on the valve and conditions under which
it works, and before passing to various
methods of obtaining bias let us con-
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Combines Efficiency with Simplicity

Absolutely efficient and yet so
gimple in operation—that's what
makes the New Courier Q.R.3 such
an outstanding instrument. The
special features are;—
(1) High . or Low-wave Te-.
ception by the flick of a

switch.,
(2) No local interference.
(8) Power.
(4¢) Gramophone Amplifica-

tion.
(5} Veice Amplification.-
(6) Portability. -
(7) Non-Radiating.

Price £27/10/- Complete.

Hor fall details of this, and all
other *“Courier” Models, send us a
note giving us your name and

address.

Wholesale oﬁly from Mamifacture';s:

J. WISEMAN & SONS LTD.
AUCKLAND.

By “PENTODE*

gider the various valves in, say, a five-
valve set, and see if we cannot deter-
mine the correct 'bias on each valve
theoretically,

Volfage Amplification.

THE voltage built up across the firgt

grid coil amounts to one or two
millevolts, and bias on an R.F. valve
need only be sufficient to give econo-
mical running on the B battery. When
delivered to the detector valve this
will be built up to a pressure of .01
to .075 volts, and it can be taken
that the average grid leak and con-
denser detector valve bas an output
of from .1 to .75 volts, and this is de-
livered to the first audio frequency
trarsformer.

Until this time none of the valves
have been overloaded, and even if &
bias of a mere 0.5 volts was applied
to- cach of the R.F. valves, this would
be suffcient. IFollowing from the de-
tector valve let us caleulate the voltage
applied to the grids of the suceeding
valves. First of all comes the trans-
former following the detector valve,
baving a voltage amplification faector
of 3.5.

An average detector output of .5
volts gives s swing of .5 x 8.5 equals
1.75 volts applied to the grid of the
first audio wvalve. This congists of
a swing of .875 volts on either side
of the working point of the valve and
1 volt biag only would be adequate
to prevent distortion.

Continuing, a general purpose valve
having an amplification factor of 8
produces swing of 8 x 1.75 equals 14
volts in the anode of the first stage valve
valve. A further transformer having a

- 1 to 8.5 ratio impresses a swing of 49

volts on the grid of the final valve.

Now, this surely suggests at least a

‘power valve in the position, and after
reading this the reader will render a
few sympathies to the poor 201 A type
of valve expected to work under these
eonditions. o

To make matters worse there are
still gets in use that not only use a
general purpose valve in the last stage,
but algo use no grid potential. A grid
swing of 49 volts can be handled only
by a valve using negative potential at
leagt equal to 25 volis.

« Concerning a Power Valve.

‘ROM this simple calculation, one o

_ two important points ave outstand-
ing. The first is that even a semi-
power valve is not necessary on the
average receiver in the second to last
stage. Why use a valve capable of
handling a grid swing of 18 or so volts
when in aectnal use only 1.75 to 2 volts
are applied when the last valve is on
the point-of overloading.

The second point to notice is that
the average listener blames everything
from his aerial to his speaker when he
uses only a 4% v.c. battery and an un-
suitable final stage valve. By referring
to valve characteristics it will be found
that a valve capable of handling this
input requires a high tension voltage
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readers will be up in arms against this.
Push-pull amplification soives this pro-
blem, and where 'low plate voltages
are to be used this method is strongly
advised. When we say that a high-

frequency valve is overloaded we do

not think of the voltages that would be
built up at each stage if this was the
case., If a high-frequency valve was

‘actually ‘overloaded in this way and

the detector would take the input, a
valve-using grid bias of several thou-
gsands of volts would be required after
three or four stages had done their

worlk.
“Grid Resistance.”

PHAKING of receivers having no
provision for a C battery, there are
several that do overcome this necessity
by using a so-called “grid resistance.”
In effect, this actually takes a little off
the tail-end of the B supply, making
the filament positive with regard to the
grid, which is at earth potential. To
explain this more fully, grid bias can
gither be obtained by making the grid
more negative with regard to the fila-
ment, or making the filament more
positive with regard to the grid. Usu-
ally the fllament is at zero potential,
the grid is pegative, and the plate posi-
tive. Now, making the grid at zero,
the same resuit can be obtained by
making the filament slightly positive.
Although this could be done in the
case of a single valve by taking
the filament tapping part of the way up
the B battery it is usually accomplished
by using the voltage drop across 4 re-
sistance. . Assume a resistance of 5000
ohms te be connected across a 100-volt
battery. Appoint a mnegative and
positive end of the resistance and take
a tapping of 1000 ohms from the nega-
tive end. Of these three tappings con-
nect the negative end to the grid re-
turn, the centre fapping to the filament
and the positive tapping to the plate,
and consider the state of affairs. First
the grid would be negative regarding
the filament to the amount of one-fifth
of 100 volts, and a grid bias of 20 volts
would be applied. But the plate would
be only 80 volts positive with regard to
the filament, because the voltage drop
across 5000 minus 1000 ohms equals
4000 ohms, would amount to only 80
volts, So that when the grid bias is
taken from the voltage drop across a
resistance it robs-a portion of the B
supply.

Employing Valve Impedance.

VALVE has a resistance of its own,

why not substitute the resistance of
the valve for fhat portion of the resis-
tance between the filament and plate in
the example cited above? This is what
is actually done in many sets, and most
of the commercial power amplifiers, To
set about determining the value of this
resistance all we need to know is the
normal anode current taken by the
valve at different B and O voltages,
and algo the available B supply. Con-
sider the case of a power-valve passing
20 milliamperes at s B voltage of 150,
employing 25 volts negative bias, A
high-tension voltage of 175 volts would
be required, and we would have o cal-
culate what value of resistance through

—

- which a current of 20 milliamperes is ’
“passing would give s volfage drop of - -

25 volts. »
According to Ohm's law, 1 volt is
dropped across 1 ohm carrying a cur-

rent of 1 ampere; and 25 volts are

. dropped across 25 chms resistsnce, ear-

rying 1 ampere, or 1000 milliamperes’;
therefore 25 volts are dropped across
1250 ohms vesistance, cartying 20 mas;

In the case of a final stage valve of

-the above specifications and operated

from a separate windig on ah AC
transformer, o resistance of 1250 ohms

connected between B and the centre tap -

on filament transformer, and the grid

return to B—, would provide a grid
potential of 25 volts and an anode
pressure of 150 volts. For obvious
reasons the above is only of use when
the last vilve is operated from a sep-
arate A battery or filament transformer;
winding and in practice the resisifnce
is always shunted by a 1 or 2 mfd.
condenser.

Technical Briefs

TESTING a dry cell by the glow

from a flash-lamp battery s
vather hard on the cell, as the aver-
age bulb requires far miore currvent to
light it than is normally drawn from
the cell

THE necessary current to energise

the maing-driven type of moving-
coil loudspeaker ecan practically always
be taken direct from D.C. mains, as it
does not have to be filtered or smoothed
like that of H.T. mains units,

b an accumulator ig stood aside for

a . time it should be given a really

good charge every eighi weeks or so
to keep it in good condition.

QO not lose the Httle plugs on the
top of the accumulator, as these
play an important part in its correc
operation. - .

ANTED.—Used Edison or Hawley
Wet “B” Batteries. Any condition.
‘Write particulars to C. Xyle, Aokautere.

"FOR SALE.

-VALVE Kada Receiver, in new con-
dition, with Valves. Also good
Radiola Speaker, P.B. Eliminator. Apply

“VALVE”
Box 1032, Wellington.

The Dearest Thing in
Radio is---Experience

That’s one item you don't have to
buy at’

MACK'S.

Only Standard Parfs are Used in. 3
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- All ‘Work.

They may cost you jnore, but they
will givé miore. -

No matter 'Wheré'--y&ii live, you are
not too far from

MACK’S RADIO

76 KENT TCE, WELLINGTON,
Telephons 20-798.
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