
• 
• 

• 
• 

BELL SYSTEM PRACTICES 
Transmission Engineering and Data 
Vacuum Tube Data 

Western Electric 

311A and 329A Vacuum Tubes 

SECTION AB46.585 
l.<:f'lW? 1, August 1939 

A T & T Co Standard 

Classification-Low-power, suppressor-grid pentodes with indirectly heated cathodes 

The 311A and 329A tubes are identical except for the heaters. 

These tubes are intended primarily for use as audio, carrier or radio-frequency power amplifiers 

where power outputs of approximately two watts are required and where the plate voltage is not in 
excess of 180 volts. The suppressor grid is permanently connected to the cathode within the tube. 

Dimensions and Connertions-Dimensions, outline diagrams of the tubes and bases, and the 
arrangement of the electrode connections to the base terminals are shown in Figures 1 and 2 . 

Base and Mounting-These vacuum tubes employ small five-pin thrust type bases with silver 
plated pins. They are adapted for use in standard five-contact type sockets, preferably those pro­
vided with silver-plated contacts such as the \Vestern Electric 141A socket. A small metal cap 
control-grid terminal is located at the top of the bulb. 

The tubes may be mounted in any position. 

Copynght 1939, \\-'estern Flectric Company, Incorporated 
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Awrage Direet Interelectrode Capacitances 
.! B 

Control grid to plate 0.29 0.07 ,,f. 
Control grid to heater~ cathode and screen grid. 

Plate to heater, cathode and screen grid .. 

Column _-\-\Yithout shield. 

8 

9 

Column B-\Yith close fitting metal shield connected to the cathode. 

Heater Ratings 

Heater ,~oltage. 

Nominal heater current 

311.! Tube 

10.0 

0.64 

9 ,,f. 
12 p.p.f. 

329A Tube 

7.5 volts, a.c. or d.c. 

0.85 ampere 

The heaters should be operated on a voltage basis and at as near the rated voltage as 

practicable. 

The voltage between the cathode and the heater should not exceed 150 volts. 

Chararteristics-Figures 3 and 4 respecti,~eJy, show plate current and screen-grid current as 

functions of control-grid \·oltage for se\·eral values of screen and plate ,-oltage. In all curves the 

plate voltage is equal to the screen voltage. .-\mplification factor, plate resistance and transcon­

c.luctanc:e curves for the conditions corresponding to those of Figures 3 anrl 4 are given respectively 

m Figures 5, 6 and 7. 

Plate current and screen-grid current are shown as functions of plate voltage in Figures 8 and 

9 respectively, for a screen-grid ,-oltage of 135 ,-olts and for se\·eral values of control-grid voltage. 

Corresponding cun-es for amplification facto:-, plate resistance and transconductance are given in 

Figures 10, 11 and 12 respectively. 

Cun-es showing the fundamental power output and the second and third harmonic levels as 

functions of input voltage for a number of values of load resistance for typical operating conditions 

are gn·en m Figures 13, 1-i and 15 respectively. 

Limiting Conditions for Safe Operation 

:\Iaximum direct plate voltage. 

:\Iaximum direct screen-grid voltage 

:'\laximum cathode current (plate current plus screen-grid current) 

i\laximum direct screen-grid current 

180 ,-olts 

150 volts 

60 milliamperes 

12 milliamperes 

Operating Conditions and Output- :\cminal performance data are given in the table 

on rage 3 fo~ a number of typical operating conditions. Less severe operating conditions should be 

selected in preference to the maximum conditions wherever possible. The l~fe of the tube at maxi­

mum conditions will be shorter than at the less severe conditions. 

The performance data include the fundamental power output for the indicated ,·alues of load 

resistance and input voltage, and the maximum second and third harmonic le,·els for input voltages 

not exceeding the indicated values. ·cnder certain conditions the maximum second harmonic level 

occurs at a lower input ,-oltage than that gi\·en in the table. The power output is given in watts, 

and the ha:-monic levels in decibels below the fundamental. 
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Plate 
Voltage 
Volts 

135 

180* 

Ampliftca- Plate 
tion Factor Resistance 

Ohms 

122 43,000 

146 50,000 

*Maximum plate voltage. 

FIG. I 

TABLE 

Control-grid voltage= -15 volts 

Screen - grid voltage = 135 volts 

Transcon.. Plate Load Input Output Second Third 
ductance Current Resistance Voltage ~ Harmonic Harmonic 

Micromhos Milli- Ohms Peak Watts db db 

2800 

2900 

CONTROL 
GRID Gl 

amperes Volts 

30 

31 

3000 
3500 
4000 
6000 
3000 
4000 
7000 

PLATE 

.125 "± .002" 
DIA. OF 5 PINS 
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15 
15 
15 
15 
15 
15 
15 

1.9 
2.0 
2.0 
1.9 
2.5 
2.8 
2.5 

FIG. 2 

23 24 
27 21 
29 19 
20 18 
18 30 
21 24 
23 18 

SCREEN GRID G2 

CATHODE & 
SUPPRESSOR 

GRID G3 

311A 
329A 



311A 
329..\ 

"'" " 
j_ 

' I I 
9 

' ' I 

' 

' ' 

' ' 

• ' I ' ! 
' 

I i 
' 

o' 

l 
' -

' ' 

' 
I 
i 

' ' 

,. 
I 

' I 
I 

-

' 
' 

' 
_I 

I I 

• 

' I 
I I 

! I I ! !I v 
; : I 

' I I I / ! 

1--[:.-~::: .-c_~.>.;:;[ j29',.:;~g3.::;~ I v 
i 

: 

i 

I 

I 
I 

I 

l I I I; . 
I I I I 
I I I I I 

I I v v v 1/ 
I I A v /I 

v /I/ v 
I 'I I I I 

/ / / A' 1/ / 
c,oc,,- ·oo / 'Z' ~ 12'/ ·~ 'Y I", I 

I I ./ / / ;/ / / VI ' 
/ / / L1/ / ;/' 

! / V./ !/! /I/' :~ 
L / / / y / /1 

i ' //V/ ....-! '/ / I i 

i :.....---://..)/ / / / I I 

~ ---=· ----- ' I 
- ' " -- ,_ 

~ - -· b - -· CC'7ROI...-G=!C: ,.O_iA.::;O: 
- - - - - --•" e 4 u +4 

FIG. 3 

I 
' ' ' i 

! 
I It ' 

I i I I 
-~-::=! ->C--~~~z~.;:=~~ ::t;~ I I I II I 

i I 
I : ; I j I 

I i ' i i I I _L v _j_ 
I i "I f. 

' I _l I /I I I /I 
' I I ,; I I 

' 
I I 

I I I v v Ill I I 
I I I ·I V I Y 1· i 

' ' I vi/ I If I II 
i ! I I ./i l /

1 I I 
' ' I 

' c,o'-<,- "' j "/ o';!f "/ oyj ooj ''/ 
I I I/ / y I Y'l y 

! ' I LL / 1// 1L L II 
'/, / / / I / /I I i 

/ Yl/ /1 / ;; / 
I ./f"Y////1'/ I 

·/1///;.--f~/ I 
' /~_/_,......r_....,.......- y y I 

I ' ..,....-.-:-: --- -----1 I I ,, - - -- - - - - - - - --2 48 <:;4 40 -D 32 28 24 20 lo 12 6 .: 0 . 4 
cc-...T"<C_-G'i.JD VOLT.:.(;( 

FIG.4 

[ + l 

• 
• 

• 
• 



• 
• 

• 
• 

~ 
• 

"0 

'" 

60 

" _, 

160000 

14000 0 

12000 0 

0 100000 

w 

~ 80000 

" ~ 
"' 6000 

~ 
0 

40000 

20000 

0 ., 

I I I 
HEATER VOLTAGE 311A=IOOV0LTS ~ '9' 329A=7.5VOLTS " Eb=Ec2=1~ 0 [',;:: :---. ~ 

'" r::: :::::; ;::: t>. i'-. 
'" '" 

X: 1:::::: ~ 

-40 -<4 -40 -36 - - -32 28 24 20 " 
_, 
' CONTROL-GRID VOLTAGE 

FIG. 5 

I I \ \ I II 
I I \ 1\ 

HEATER VOLTAGE{311A=IOOVOLTS 
329A=75VOLTS \ \ 

1\ \ 
1\ \ \ 

Eb=Ec2-165 \ 150 135\ 120 105\ 90 "\ 
1\ \ \ \ \ 

\ \ 1\ \ 

1'\ r'\ \ \ \ 

"' '\ '\ '\ 

" " " '\ ~ r---.. r---.. " " 

-4 • -44 4 0 - - 4 -32282 20 
_, _, 

CONTROL-GRID VOLTAGE 

FIG. 6 

CONTROL-GRID VOLTAGE 

FIG. 7 

[ 5 J 

" 
0.-
~ ~ ~ 

""i! 

- _, 

1\ 

" t-.:: t--.: ' 

-· -4 

0 

0 

" 

+4 

311A 
329A 



31U 
329A 

" ' I i 

" r-
I-<" AI~ \iO TAGE{':\IIA~IQ.OVOLTS 

- - ]29.-\ 7.5'.'C_TS 

sc::;~""N-GRID VOLTAGE 135 VOL-5 

! L-- f-; • ' 

., 

' ' 

0 
0 

6 0 

' / 
/ 

i 
! I ---I / 

I v 
, /I I 

y -'/1 / 
v 

/ J--, 
A I 

'/ I 
...--e-. I 

'/ I 
I I I .-·-

I I i I I 

II-£ATC:'i \o'O -AG-:::(31 A=IO.Q\-Q._TS 
C - - ,329A:7S'.OI_TS 

' 
, 

0 
0 

I 
! 

' 
I 
I 

SCRC:<:'V-GFIID VOLTAGE= 135V0LTS 

I 

' 
'\.. -':' ' I 

"' " 
_;t-

......... "' _, .- >0 I '' 
-2~ 

"" 

I 

I 

I 

' 

' 
' 

00 

! 
I 

' 
I 
I 

00 

' I ' ; ! I I ' ! ! 
~.=o I I ' I I 

' I • i I i 

' I 
i 
I I I 

I I ' I 

i I 
' I • -· I ' 

i i I I 
I I ' ' ! ' I 

I -15 ' ' I 
' 
' ' I I ' I ' I 

-2C 

I I I 
I I ' 2sl : I 

! _,I I ' ' I 
: I i ' I 

' 
120 140 160 -''" - c '" "'' ~-AOE \'OI...TKi:: 

FlG. B 

I ! I I I 
I I I 

! ' I I 
I I I 

' ' I ' i 
I I 

' I ' ! • I I 
I ' ' 

I I I 
I I 

'"' .. , - -- • ' 0 
<oo ' P~TC: VOLT,oGE 

FIG.9 • 
[ 6] 



• 
• 

• 
• 

0 

" 0-

" 0 

0 

0 

' 0 

4 0 

0 

0 
0 

140000 

120000 1--

"'100000 

~ 
~ 8000 0 

~ 
~ 6000 0 

5 :: 4000 0 

20000 

0 
0 

6000 

5000 

£ 
r-

, 
§ 4000 , 
< 
tl 300 0 

~ 
0 a 2000 

~ 
~ 1000 

0 
0 

I I I I 
HEATER VOLTAGE{ )IIA=IO OVOL TS 1----329A 7.5VOL TS p SCREEN-GRID VOLTAGE =13SVOLTS _,;:. --/": ';7 / !-" _..... 

£ 01 =-30/. / / v / 

/'>/ / / / 

I 11 v / v v / 
/ 

-<'/ v v / 

I I ~"/ / I/ 
I ;:'0 / 

j_ 1/ 
' 

/ 
1/ 1/ v 
1/ v. / ~ 
II; VI 

v,:;;: v 
~ ~'/ 
~ 

"" f'"' I 
40 00 '" 120 140 100 '" PLATE VOLTAGE 

FIG 10 

I I 
HEATER VOL TAG[{ 311A=IO.OVOLTS 

329A=75VOLTS I 
SCREEN-GRID VOLTAGE =135 VOLTS " 

/ / 
[ 01 --30 / / 

v 
I / 

I 
/ 

J I / 

I v ,....-
/ / v --/ v ...-:: 1-- --

" 40 '" 

I I 
H[ATEF\ VOL TAG£{ 311A: IQ.QVOLTS 

329A-75VOLTS 
SCREEN GRID VOLTAGE -135VOLTS 

_..... -
1----

V' 
!?' v 

~ / 
~ / 1---

?, v 
--

" 40 "0 

_, 

--r-
/ _,l -f-- I 

1-- " _, 
1-- 0 

i 

'" ,40 '" 

"' 

PLATE VOLTAGE 

FIG. II 

'40 '" PLATE VOLTAGE 

FIG.12 

[ 7 J 

I 
Eco=O 

l 
_, 
}., 
I 

-<0 

_, 
I _, 

I 

"0 

"0 

--
1--,..-

1--1-- --v !-" 

1--

<00 

<00 "' 

'" «O 

<40 '" 

'" 

<40 '" 

"'' 

'" 

"' 

311A 
329A 



311A 
329A 

1-H-39-6:'11 

PRI~TED IX l'.5.A. 

FIG.13 
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FIG. IS 

Develo~ment~ oi Bel! Tr-lephone l<iboratorie~. lncorporaced. 
research bbor<.tone~ oi the American Telephone and Tele­

~raph ({•mpaiiy :md the We-stern Electric Cor:1pany 
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