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Average Direct Interelectrode Capacitances

Triode grid toplate. ... . ... ... . . 1.5  uuf
Triode grid to cathode and heater.............. .. ... ... .. 1.6 upf
Triode plate to cathode and heater. ....................... 3.8 puuf
Both diodes to triode grid . .. ... 0.015 uuf
Both diodes to triode plate. . ............ 1.4 puf
Both diodes to cathode and heater. ... .................... 6.5 uuf

Heater Rating

Heater voltage. ................... ... ... .. ... .. .. 10.0 volts, a.c. or d.c.
Nominal heater current. . .......................... 0.32 ampere

The heater of this tube is designed to operate on a voltage basis and should be operated at
as near the rated voltage as practicable.

Cathode Connection—Where alternating heater voltage is used the cathode should pref-
erably be connected directly to the mid-point of the heater transformer winding or to the mid-
point of a low resistance connected across the heater terminals. For direct current operation the
cathode may be connected to either end of the heater. If voltage is applied between the heater
and cathode, it should be kept low and must not exceed 50 volts.

Triode Characteristics—Typical curves showing triode plate current as a function of grid
voltage for several values of plate voltage are shown in Figure 3. Corresponding amplification
factor, plate resistance and transconductance characteristics are given in Iigures 4, 5 and 6 re-
spectively. Figure 7 shows plate current as a function of plate voltage for several values of grid
voltage.

Triode Operating Conditions and Qutput

Permissible operating plate and grid voltages are included within the area, ABCD, in Figure 3.
Amplification factor, plate resistance, transconductance and performance data for a number of
typical operating conditions are given in the table. Recommended conditions or others of no
greater severity should be selected in preference to maximum conditions wherever possible. The
life of the tube at maximum operating conditions will be shorter than at less severe conditions.

In the last four columns of the table are given the fundamental power output, Py, in milliwatts,
the fundamental voltage output, E,, in peak volts and the second and third harmonic levels, Fap,
and Fgn, in db below the fundamental, for the indicated values of load resistance. The peak
value of the sinusoidal input voltage, Egm, is numerically equal to the grid bias in each case.
Where the level of the third harmonic is lower than 45 db below the fundamental, its value may
be widely different from tube to tube. The values given represent a typical tube.

For a smaller input voltage, E,, the fundamental power and voltage outputs and the harmonic
levels are given approximately by the following relations:
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TABLE
Volt-
Plate Grid Plate Ampli- Plate Trans- Load Power age Second Third
Volt- Volt- Cur- fication Resist- conduct- Resist- Out- Out- Har- Har-
age age rent Factor ance ance ance put put monic monic
Volts Volts  Milli- Ohms Micro- Ohms  Milli- Peak db db
amperes mbhos watts Volts
135 —4.5 3.2 14.0 17,500 800 20,000 31 35 25 50
35,000 27 43 28 45
50,000 23 48 29 45
135 —6.0 2.1 13.3 20,500 650 20,000 42 41 20 55
35,000 40 53 24 55
50,000 34 58 26 50
135 —17.5 1.3 12.7 26,000 490 20,000 46 43 16 38
35,000 45 56 19 45
50,000 42 65 21 55
180 —7.5 3.4 13.5 18,000 750 20,000 79 56 22 55
35,000 68 69 25 50
50,000 59 77 28 45
180 —9.0 24 13.0 20,500 630 20,000 90 60 18 45
35,000 85 77 22 55
50,000 76 87 24 55
180 —10.5 1.5 12.7 26,000 490 20,000 90 60 15 36
35,000 87 78 17 38
50,000 78 88 20 45
*200 —9.0 3.3 13.2 18,000 730 20,000 109 66 20 55
35,000 96 82 24 55
50,000 81 90 26 50
*200 —10.5 2.3 12.9 22,000 590 20,000 112 67 17 40
35,000 106 86 21 50
50,000 90 95 24 60

*Maximum operating conditions.

Triode Microphonic Noise—With a plate voltage of 135 volts, a grid bias of —6 volts, and a
load resistance of 100,000 ohms, the mean microphonic noise output level of the triode section of
the tube, measured in a laboratory reference test set, is 45 db below 1 volt. The range of levels of
individual tubes extends from 20 to 60 db below 1 volt. Since microphonic noise depends on the
type and intensity of the mechanical disturbance which produces it, the values given here are useful
chiefly for comparison with the levels of other tubes which have been tested in the same way.

Diode Characteristies—The current-voltage characteristic of a single diode is shown in Figure
8. Rectification characteristics for a single diode are shown in Figure 9 for a number of values of
impressed alternating input voltage. Fach of these characteristic curves gives the relation between
the direct voltage impressed on the diode plate and the average diode current as indicated by a
direct-current microammeter for a constant impressed alternating input voltage of the value speci-
fied. Where the diode is used as a detector with the usual condenser-resistance circuit, the direct
component of the voltage developed across the resistance by any alternating-voltage input is given
by the intercept of the load line with the rectification characteristic corresponding to the input
voltage. Load lines for zero fixed bias are shown in Figure 9 for load resistance values of 0.25,
0.5 and 1.0 megohm.

The potential of each diode plate with respect to the cathode on the positive swing of the input
voltage should be limited to a maximum value of +10 volts.

[3]




+2

-2

=

-6

-8

~10

[4]

FIG. 3

GRID VOLTAGE

—-20

r /—GRID

23,
64

| %’MAxw{

22

-24

k—n%’MAx.—ﬂ

w
T
S8 s EpEEONAFEESEAEINEP
W B % |l T N~ T // /f //
[a] <C T ~ ~
m g W B n@/l/// /P//;//“ //
| o@/// N N ///;/// //
[y
N uloe/N/ s //, /1//// W
7,
.rm [hnv [//// //// // / r/
™ Ce // L // // /
Iovw / )/. AN / < i
|| N N
m;.ﬂnv / / ™~ /
G ' ¢ Lo, N ™~ ™~ SN N N J
= 9,
S < 2% a8 ,q/// J ///// Ua/, § //
a8 8o g NN N DNOAORDYN
g & #HY & NN ROOCRRY
3 o ,%4 WZ ~d // //
m - - //// ///1 N
q N N
~N N
AN NEAN /
N N / A
< NN
L N,
N
Xy £ v e //
K3 3 NN
o ¥ °
XYW £ € o 2
. .6 y
£ xOuddy 22 —ofle— =
" [e]
e H nv«.
») w
— ) b
g £
=g
W ? L
/\
o © ~ © n < m

352A

SIUIIWVITIIN NI LN3YHND 31vd

~26



352A

i HEREEE
£ 6 HEATER VOLTAGE =10.0 VOLTS Ve
5 v
ks //,/ ya
g s A
o =1 P
s = 1 -+ = >
%l 12 ] //'/ L~ ] / / ///
£5=270_d="T 225 4+ 180 L~ 135 90 as
< b —~ < 2 >
L] /
"/ I/
10
-26 -24 -22 -20 -8 —16 —1a P -0 -8 -6 —a -2 o +2
GRID VOLTAGE
FIG. 4
HEEERN
HEATER VOLTAGE =10.0 VOLTS
o I I\ \ \
T T \
£,7270 225 IBO\ |35\ go\ 45\
g 50000
: \ \ \ \ \ \
le]
: TN |
_, 40000
N \\ \ \
2 N N N \
@ 30000 ™
¥ 3 N N ) \
w N \\ \\ Y \\
o
< ~N N N N
a 20000 \\ ] ~ <
\\‘ T~ \\‘ ™~ S~
= =
10000
0
-26 -24 —22 —20 ~18 —16 —1a —i2 ~10 —8 —6 —a —2 0 2

GRID VOLTAGE

FIG. 5

HEEEEE

HEATER VOLTAGE =10.0 VOLTS
1200 a

)
5]
S
N
X
N
N

@

Q

(=]
N

%
PARDARDARDARY,aNV

ANV AN IATIT T T/

NER
N
N

N

TRANSCONDUCTANCE IN MICROMHOS

200 ~
/ / L Z
o]
-26 -24 -22 -20 -18 -6 -14 -2 -0 -8 -6 -4 -2 0 +2
GRID VOLTAGE
FIG. 6

[5]



352A

8
HEATER VOLTAGE = 10.0 VOLTS / /

g )4 A

N1 /1 /
Z, Ec :;/ // / //

z A [ / / //
7 D SN AN

g a4 “6.0

E 3 // // / '5/-9 0
g // // ,/ '/ ,/

AN N N

NN

AN N

.
T T 7 A
L1

0 20 40 60 80 100 120 140 160 180
PLATE VOLTAGE

FIG. 7

4.0
3.5
HEATER VOLTAGE =10.0 VOLTS

wn
& L/
g /]
a 3.0 /
b3
< /
3 //
=

2.5 v
z
w ,/
o
Q
0 2.0
w
- A
v}
z //
v LS ve
o
= /
-
z ,/
4 1.0 >
4
5 e
]

0.5 /7/

A
»
00 1 2 3 4 5 6 7 8 9

DIODE VOLTAGE

FIG. 8




200

190

HEATER VOLTAGE =10.0 VOLTS

180

170

LOAD

RESISTANCE

0.25 ME

n

160

GOHM

150

140

{30

120

EFFECTIVE

INPUT VOLTAGE =30 25 \

o

100

— 0.50 MEGOHM M

90

RECTIFIED CURRENT TO SINGLE DIODE N MICROAMPERES

80

70

60

I/ '
o

1,00 MEGOHM [N |
Mo

50

30

|
~ [1 17
/ [
/
/

1-J-39-61C
PRINTED IN U.S.A.

—44

—40 —36 -32 —28 —24 —20 -6 -2
DIRECT DIODE VOLTAGE

FIG. 9

A development of Bell Telephone Laboratories, Incorporated
the research laboratories of the American Telephone and Tele-
graph Company and the Western Electric Company
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