USE OF CURVES

In general, curves are used to determine the proper oper-
ating point which will give a required characteristic. Audio
amplifier tubes should be operated on the linear portion of the
tube characteristic while detectors on the contrary should be
operated on a non-linear portion. There are many curves which
may be taken on tubes, but unxlmen have selected the follow-
ing ones as being generally useful

Plate. cmmm-mk This is the name given to the curve
plate current plotted along the vertical axis and
plate \’ulll[a along the horizontal axis. A number of lines are
generally shown, for different grid bias voltages at regular
intervals over the range of probable use. In a screen grid tube
there may be & number of plate hmlhes rnqlured one for each
recommended value of screen voltag
On power tubes the plate characteristic may be used to de.
termine the approximate power output for conditions not
listed by the manufacturer. Let us take the type 7Ad as an
example. Power output of {his tu
80 is not included in the characteristics, but suppose that a
]l amount of power wete required fro i
nature, the procedur! would be as follow: 3
wh en o] at 250 volts on the phu nnd —8 volts bias,
raws 9 ml this would seem to operating current.
(Far ther plata voltages (he biss voltage by ganerilly Coken

as 68 x Eb Make a mark on the —8 volt curve above 250

yolts on the plate voltage scale. The next step is to get 1 load
line. If the load impedance is known, a line is drawn through
gl ‘operating point auch that the ratio of the voltage
as read at the point of intersection with the horizontal
the current at the point of intersection on the vertical axis gives
the desired value of lond resstance. This s best done by arbi.
trarily selecting & value of current, say 20 ma., and if 20,
ms load is required the voltage intercept which gives this

willbe E "I xR 20 x 20,000 400
1000
Then join 20 ma. with 400 volts. This does not give the de-

sired load llm.' b«'luse it does not pnnt through the required
rating All lines puraliel to this, however, have the

s S i pteloeg o ol e iy
duwn parallel to it but passing through the selected operating

Frnm 1hin Tine we caniow read i Inntuntanous velus:of
current for any instantaneous value of
Ir tlp!rllnm is limited to the ne,

Cannot exteed B volts and the tube current will swing
lmm 15% ma. at 0 grid volts to 3% m, 16 grid volt:
The voltages at these points are read if alue of po
output is required. These read about 125 and 348 Feapectively
and the power output is:

Change in current x Change in voltage watts
8§

12 x 230 345 watts or 345 milliwatts

000 8



1€ more signal is available or if there is less signal, the ul
points selected may be different and the power corresponding]
ncreased or decteased, If necessary to estimate the 44
Harmonic Distortion, this s obtainad 1

Avg. Current

Current at Operating Point x 100
Change in Current

o

—9) x 100 - 415%

n eases where the best value of load s ot known severa
lines may be drawn and the best one use

Although  trinde was selected a2 an ex.mpae the procedure
for use line for a pentode is the same providing the
diabortion 6 Mept 10 & remsombly low vabue.

The plate resistance for conditions not given in the rating
or on other curves, may be taken approximately as the slape of
the tan ,_em. to the plate current curve at lM point required.

ic plate resisiance is usaaily higher than
llbllllmd in this way. It can be seen from the shape of the
curves why the selectivity obaingd with RF pontodes at 100
volts plate that obtained unde
the 280 volt condition. The plate resistance acts ke & reststor
shunted across the tuned plae ciccuit

Transfer Characteristic—is the name given to the curve
showing Mutual Conductance, Plate Current, Plate Res:

or Amplification Constant piatted on the
grid bias on the horizontal axis. Its main uses are in determin
$o8 the operating range for tabes used with AVC voltage, and
the selection of the best point for operating & grid biased
detector or & converter. Servicemen may need this in selecting
= tube with the proper cut-off characteristic for use in a given

tracting a value of peak sign:
in those cases where the impedance
of the plate load is negligible, Examples of such eases are pen-
tode broad-band amplifiers and relay operation where the load
impedance is law compared to the tube plate resistunee.

Conversion Characteris
wverter type tubes and are

acteristics. 1o, oncllator erid current, and characteristics ve.
control grid volts. The first of these is important in selccting
the oiciljstoF strength for Operation over & Tequired fréquency
range. Since no practical circuit has the same grid
current at all frequencies it 1 necessary to compromise for
best overall men.mm. The other curve against control erid
volts is used similarly to the transfer characteri howing
the derired range o AVC voltage o be apslied:

Diode Loud Curve—This may be used | 1 designing AVC
systems or vacuum tube voltmeters. curves given
under typs 756 as an cxample, the lmd cuvnn: may be found

picd signal vo alues of DC
1084 reststance. With 26 volts RMS appiied signal :nd 0.1 meg.
Joud reintance, Tor Exsmple the logi urrort il he B10 o,
and the developed bias 26.8 volts.

—These are given only for con-
Char-
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