
TheVALVE—What it Is—and Does
Characteristic Terms Explained

sew INCH valves are very different
4:from one another, we must"ave some means of illustrat
‘ing the points of difference.
so with each valve is a set
of'characteristics, A typical
one accompanies this article.
Letius go through the items

and see what:they all mean, The most
important undoubtedly is the filament.
or heater yolts. If we do not know
this we can ruin our valve in a frae
tion of a second. In the "filameut"’
in the case of battery valves and the
"heater" in the ease of uc, valves is
the first of the three elements in the
Average valve. It is a piece of fine
wire which, when hot, emits electrons-
they are the little things that do. all
the work in the valves. In battery
valves the electron emitting substance
is heated directly with the current.
With the a.c. valves the substance is
close by the wire that carrics the heat.
ing current. This body is known as
the "cathode," whereas the wire carry
ing the current is known as the heater.It is the same as the filament of the
ordinary valve. The filament in the
ordinary valve, remember, incorporates
both: cathode and heater. This fila
ment or heaterhas a certain resistanceandif a higher voltage is used than
the-manufacturers recommend, more
current will flow through than is sup
posed to, but it will only carry a cer
tain current with the result that ii
boys out and the valve is useless.

Plate Voltage.
pam plate (anode) voltage is thatwhich is applied to the third elec
trode, the plate or anode. As the direct
current has to pass from the plate to
the,filament, across the vacuum, whilenot.aS critical as plate voltage, the
maker’s recommendation should not be
arently exceeded.

Grid Volts.

pits relates to the number of negative volts (usuaily small in com
parison with the plate voltage) that
are applied to the third element or grid
of the valve in order to keep it charg
éad" tegatively. By so doing we ca»
control the electron flow. This is im

portant if quality and economy are
desired. .

Sereen Grid
HIS relates to the voltage to be use’
on the extra grid in the speciai
sereen grid, variable mu or pentod.
valves. It is sometimes referred t*
as the auxiliary grid. It, like the
plate, completes the circuit through the
vacuum of the yalve.

Pilate Resistance.
HIS refers to the resistance or im-
pedance the valve offers to current
passing between the plate and the fila-
ment. The impedance of a valve can
always be found by dividing the change
in the plate voltage with the change in
plate current,

Plate Current.
TPHIS indicates the amount of curreftthat the valve will pass from the

plate to the filament when the recom-
mended plate voltuge is used. The
same applies to current," but
referring, of course, to the filament.

Mutual Conductance.

AS,the grid of the valve is madeore negative with respect to the
the plate current decreases,

and vice versa, and it is the ratio of
changing grid voltage to plate mil-
liamps which denotes the mutual con-
ductance.
Let us refer to the characteristic
curve reproduced on the next page. The
vertical lines represent current flowingin the plate circuit and the horizontal
"ines grid bias volts. Thus with this
valve when there are 8 volts bias five
wils will pass if there are 150 volts
on the plate, and one mil if there are
only 100 volts on the plate. From the
{50-volt curve we see that by apply-
ing 4 volts bias we reduce the plate
current from 16 (at 0 bias) to 10 (at
4). Thus 4 volts bias reduces the cur-
rent by 6 mils. Therefore the mutual
eonductance in 6+4=1.5. It is ex-
pressed in milliamps per volt, or ma/v.
The Americans use the term micro-
mhos. The mho, which is the recip-
rocal of an ohm, is measured by divid-
ing the amplification factor by the im-
pedance. It is usually expressed in
micromhos-a millionth of an ohm.
To calculate conductance in micromhos

multiply the amplification factor by @
million and divide by the impedance.
This is sometimes referred to as trans-
ronductance. .

Amplification Factor.
THis is.the ratio of a set of gridand plate voltages. to plate cur-
rent. For instance, referring to the
eurve, we see that at no grid volts and,
150 plate volts our valve. takes 16
mamps of current. If now we add
5 volts bias, we reduce the plate cur-
rent to 8. This is the same as 100
volts without bias. In other words,
5 grid volts are equal to 50 volts on
the plate, therefore the amplification
factor is 10. .

Impedance.
tHE impedance of a. valve is ascer-tained by the ohms law, which
states that the value of current flow-
ing in a circuit measured in ‘amps is
equal to the ‘voltage dropped in that
circuit divided by. the resistance (in
ohms), or, putting it down more clearly,C=E--R. '

This can be applied to the valve,
but we must take figures relating to
changing current It will be seen that
at zero grid volts an increase of 50
volts on the plate (for 100 to 150
volts) brings about an increase of 8
mamps. (8 from 16), so from rewriting
our formula we get 50 x 1000-8,
Which gives us an impedance of 6800,

Choosing a Valve.
HAVING briefly dealt with the maincharacteristics of the valve, it is
necessary now to consider the points
one has to bear in mind when a valve
has to be chosen, First, there is the
filament voltage, and this depends en-
tirely upon the means at our disposal.If we have a six-volt accumulator we

» will use 6-volt valves. If we have a
_ 2.5 power transformer we will use 2.5.
ac. valves. The next is the filamentcurrent. This is not at all important

' in a.e. valves providing the secondaryof the power transformer is wound
with sufficiently heavy wire to carry
the current required. With d.e. valves. .
one has to depend upon an accumulator
and a dry cell, therefore it is import-
ant. Especially if dry cells are to be
used, valves taking more than .06 to .1
should not be used. The .1 valve will
place a very heavy drain upon dry cells
. if more than two are used. There are
very many ~.lves now with characteris-
tics below .US filament amps. The last
valve is rarely a .06 type, and almost in-
variably requires at least .1 (.06 type

L valves can be obtained in 2, 4, and 6
volt filament voltages, and of Bnglish,
Continental, and American makes). It

The diagram illustrates a typical characteristic
AEC, of the new multi-[?]u valves. It will be seenthat there is a long and fairly straight portion AEin which the mutual conductance decreases toward
A. To operate on this portion a high grid bias of
about 30 volts is required. The short deep portion EC is a relatively high slope or mutual con
ductance, and to operate along this portion a small
grid bias of approximately 3 volts is required. If anorthodox double

characteristic is ob
tained by combin
ing the electrodes
of a high new valve
BD, with the slope
of a low new valve
AC, the general
characteristic is
then AEC.
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