
Wts~trn Electric® 

212E Vacuum Tube 

Classification-Filamentary 
Air-cooled Triode 

May be used as an audio-frequency 
ampllf1er or modulator, or as a radiO­
frequency osc1llator or ampllf1er 

Mounting 
Large four-p1n bayonet base for use in 
a W E 113A or s1milar socket, for 
e1ther vertical or honzontal mount1ng 
If mounted horizontally the plane of 
the filament, which 1s 1nd1cated 1n 
F1gure 2, should be vertical 

Filament 
Thonated tungsten 
Ftlament voltage 14 volts 
Nommal f1lament current .... 6 amperes 
Average therm1Dn1c 

emiSSIOn 4 amperes 

Average Direct Interelectrode 
Capacitances 

Plate to gnd 
Grid to filament 
Plate to filament 

Characteristics 

.................... 18.8ppf 
149ppf 
8 6ppf 

Performance data g1ven below are 
based upon a typical set of cond1t1ons 
Var1at1ons can be expected w1th 
d1fferent CirCuitS and tubes Figures 3 
and 4 give the stat1c charactenst1cs of 
a typ1cal tube plotted agan15L gmJ cu1rJ 
plate voltages 

Average Characteristics at 2000 volts 
d1rect plate potential and m1nus 90 
volts gnd b1as 
AmplificatiOn factor 16 
Plate resistance 1900 ohms 
Gr1d to plate transconductance 

8500 micromhos 

Each 212E vacuum tube falls w1th1n 
one of four Impedance classes and IS 
stamped accord1ngly These classifi­
cations are #1, #2, #3 and #4, and ar e 
1n no way a gradat1on of quality, but 
are to fac1l1tate parallel operation 1n 
the ordmary system usmg a common 
rect1f1ed supply Where more than one 
tube IS used. those of the same or 
adjacent classes should be employed 
so that the load may be evenly 
d1stnbuted When only a single tube 1s 
used no one of the classes has any 
advantage over the other Tubes may 
be ordered according to Impedance 
class1f1cat10n at an extra charge 

With a plate voltage of 1500 volts. a 
gnd bias of -60 volts and a filament 
voltage of 14, the plate current w1ll be 
as follows for each Impedance class 

#1 110-129 milliamperes, 1nclus1ve 
#2 130-148 milliamperes, inclusive 
#3 149-167 milliamperes, inclusive 
#4 168-185 milliamperes, inclusive 

H1gh Fidelity 

Operating Precautions 
Mechan1cai-F1gures 1 and 2 show 
the overall dimensions and basing 
arrangements for the tube. 

The tubes should not be subjected to 
mechan1cal shock or excess1ve 
v1brat1on Mechanical vibration may 
cause breakage of the thor1ated 
tungsten f1laments 

A free c1rculat1on of a1r must be 
prov1ded to 1nsure adequate cool1ng 
of the glass during operation 

Electrical 
Overload protection should always be 
prov1ded for the plate C1rcu1t A 
su1table fuse or circuit breaker should 
remove the plate voltage 1f the plate 
current exceeds 350 milliamperes. 
Although the tube IS suffiCiently 
rugged to Withstand momentary 
overloads, a prolonged overload 
caused by 1neff1C1ent adJUStment of 
the Circuit, may damage the tube. 
When adJUSting a new c1rcu1t, reduced 
plate voltage or a senes res1stance of 
1000 to 5000 ohms 1n the plate c1rcu1t 
should be used until it is operat1ng 
properly. 

The filament should always be 
operated at the rated voltage, mea­
sured at the tube terminals A 5% 
decrease 1n filament voltage reduces 
the thermionic em1ss1on approximately 
25%. E1ther direct or alternat1ng 
current may be used for heatmg the 
f1lament If d1rect current IS used, the 
plate and gnd c1rcu1t returns should 
be connected to the negat1ve filament 
term1nal If alternating current 1s used, 
the c1rcu1t returns should be con­
nected to the center tap of the 
f1lament heating transformer winding 
or to the center tap of a res1stor 
placed between the filament termi­
nals A resistance of 30 to 40 ohms of 
ten watt rat1ng IS SUitable. 

In cases where severe and prolonged 
overload has temporarily impaired the 
electronic emission of the filament, the 
activity may be restored by operat1ng 
the filament, w1th the plate gnd 
voltages off, 30% above normal 
voltage for 10 m1nutes followed by a 
longer penod at normal voltage. 



212E Vacuum Tube 

Operation 
Max mJ ...... · =ia: ngs 
\-1ax d1re~: :::la:e ·.oltage 
'.13.x d1•e:::: ;::late c ... rre1t 
'.1ax 81ate d1ss•oa: :::1 
'.1ax d··ec: a·1::: c ... rre1t 
f.1ax r-f ;;;r d-::;Lrrent 
t.1ax ~req...~ency for tre ab::::\e re.tngs 
f.1a-.:: p e.:e vot:e.ge fo· xoer ~re8Ler:::1 I 1m: of 4 5 ~Hz 
t.'ax pate .o :age for f·eqLe1c1es :::e:-.-.ee .... 1 5 and 4 5 ..,..,rlz 

30CO <Oils 
350 m1l arrpe·es 
275 t.e.tts 

75 m' amperes 
5 e.rnpe·es 

1 5 me;;Je.Hert:z 
~OJ:: ·:o :s 

n oroport1or 

The 3bo.e e:e ...... a.x rr.Jrrl ·a: rgs ,.,r C'l ::::::: .,o: aop ~ SlrrL..I:e..,eouslf 
but :::eoend :::n tre t)'pe of se'\ ce cs spec1f1ec ce :::.-. 

Class A Audio .~mplifier or \Iodulator 
C··ect pate .::: :a;;e 
Gr1~ 01::!.5 

D ·ect p cte ::;u·rer: 
:>la:e j1ss1pat•o ... 
Load 1 ...... pe:::e.nce 
unOIS~Orted OU1CL: 

Grid Bias \lodulator 
01re:::: cla:e \Oite.ge 
Gr db as 
Pate diSS :::e.: C1 
Lea::: moedar.ce 
Pea-<: po:.er C.JtpJt 

-;o 
250 

5:::0J 
50 

1250 
-"0 
280 
250 

3080 
•o 

30J8 
?"" -_o ... 
175 

8008 
20J 

,~olts 

volts 
m11 arpe·es 
;.atts 
C1'TIS 
'l.atts 

vo ~s 
-.o:s 
\'.a:ts 
ohrrs 
\·.a~s 

Cia" B .\udio Amplifier or 'lodulator for balanced 2 tube circuit 
C1·ec:: ::::·a:e .oltage .2080 150J ·.ol:s 
Grd bcs -1C.5 -75 vol:s 
C1·ec :::la:e c ... rre•t per !Jbe ho ::·1~e .o.o 50 'Tl lllam::eres 
t.'c;.:: :::r .e 
P cte :::: ss ca:~::::n 
Lea::: res D a:e-:::::-p ate 
Lea::: ~es oe· !L::::e 
,..:.pc·ox 'T1ax ::utout 
Re::::r~e•:::ed po...er for dr .wg s:age 

Class B Radio-frequencY .\mplifier 

250 
eo::o 
20~0 

650 
50 

J re:: cl3:e \ol:age 22CO 
J re:: cla:e CLr'er: 3CO 
=>la:e diSSI08.l 0,... 275 
G'IC:GiaS -120 
,;p::;·ox ca.·r e· ;.3.::s for use .'.It,.. ~ OOJ-o mcciL: at o.... 2CO 

300 'T1 ll1amc:eres 
250 \".a'::s 

590J ohrrs 
1475 ohrrs 
500 .:.,a-::s 

5C \•.a::s 

-so: v8:S 
308 m 11amperes 
275 ... a:ts 
-9C v:J ts 

'50 ,..,at':s 

Class C Radio-frequenc~· Oscillator or Power Amplifier-l-nmodulated 
:J rect pla:e .ol:age 2::::CD 150:::: vo1:s 
~ rect pla;e cLr·er: 3CO 30::1 m ll1amoeres 
G•1c :::1as -185 to -250 -150 to -20C v:::r:s 
\,o~1r2 ::::o,o.er o .... :put 4C{) 308 t.a:ts 

Class C Radio-Frequenc~· Amplifier-Plate Modulated 
D1·ect pate v:::: tage 1500 1080 volts 
D1·ect plate cu•rent 30J 300 m1li arnpe·es 
Gr d bas -20-:::J -125 volts 
t./ax ::meet gnd cu~rer.: 75 75 rPIIIiarr.peres 
Nom nal carqer o-:Jwe· out pL.: for 
use ,..,111 1CO% modulation 300 200 ..... atts 

Dimensions 
D mens ::::1s ana oJtlwe d1agrarrs are src.'>'""' 
n Figures 1 a11d 2 The c:veral d1me'""'S1CIE 
a·e 
Maxi'T1Ur :::vera e1gt1 
t\1ax1.,-1urr d1a·neter 

13 58' 
3 55' 

Audio Amplifier or Modulator 
Ciass A-Peak gr:d ar:ve eauai ro ~r ·ess 
tnan tne gna bias 
GPd b e.s 'llay be obtawed "rcrr :he :::·:::: 
a::rcss a res1starce 1r me ~late curre•t 
•etL.rn or f'OT1 a rect1f eo supply 

Dla:e o•ss ca:~on allo'<';aole for :h1s r;pe a' 
ser.' :e 1s gererally lo.·.e· :r.an 1s scfe ·::::· 
othe· L.ses swc:e tre er.e·g, 1s o ss pated 1r 
the plate '1 smal•er a·eas d .... e to rela: ~ely 
h•gr ~oltage drop .n tre tL.te 

The plate diSS1pat1on 1s equal :c: tre ola:e 
v:::.tage 'T1Uit1olied by t1e norrr:al plate 
current Perfor'T1ance data are ~ased upon 
~he L.Se a' a res1s:a1ce 1oad Urd1stortec 
outout IS calculateo O'l :he bas1s a' 5"c 
secord ra·mor1: d1s::::'1 01 

Ciass 8----Gnct b,as pract,cai!y at cur-off ana 
gr:d dr:v:ng vo!iage h:gner rt1ar; the o:as 
T~·.c tL.bes may be usee •n a balanced 
c1rcu t ,;., adeq ... ate ::::nv11g stage and an 
1 ... put :ra'""'s•ormer ,..,1t1 good regJianon ~Ls: 
be ..~sed so tnat tre gr d cu·rent 8ra,.., .... 
::::u·1rg p:::s1t1ve gnd s .... ngs does ro: 
pr::::dLce apprec1able d1stort10r. -re o .... :p .... : 
trcnsbr'T1er mJs: t·ansfor"• ihe load 
npeaa1:::e to t1e oroper vaiJe •o· :he tL.::::es 
~..sed Tne co,..,.e· output obta1ne.ole <'.ill be 
::::eter~lreo b:,. ~r1e quallt} :::f tre transfor'T1e' 
LSed an::: t1e arou:-~t of o siort 01 ... r ch can 
be tolera:ed T1e gnd bas must be 1eld 
c::::nstant and there!o~e ca'lr:Jt be obianed 
bf gr d leak or ser es ·es1stor rr-,et1ods ;.. 
rec: f e:::: d c s ... pply c· otner SOLrCE "a'- ng 
gC{)O •egulat10n IS reCSSS8.ry 

The po.·.er ·equ red of a rrodJia:c· ;::::~ 
comole:e 'llocu'atiOn of e. C'ass C ampu'1e· 
1s or·e-ratf the c rect po,..,er nput to :he 
olates of t"e Class C arrp t e· 



212E Vacuum Tube 

Radio-Frequency Oscillator or 
Power Amplifier 

Class B-Rad to Frequency Ampltf1er 
The Class B rad1o-frequency ampl1f1er 1s 
used to amplify a modulated radio­
frequency carrter wave Without apprec1able 
d1storl10n It operates stmtlarly to the Class B 
audto ampl1f1er except that a s1ngle tube 
may be used, the tuned output ctrcutt 
servtng to preserve the wave shape The 
push-pull CirCUit, however, el1m1nates the 
even order harmontcs and thus 1ncreases 
the eH1c1ency sl1ghtly 

Class C-Radto-Frequency Oscrl!ator or 
Power Ampllf1er-Gnd bras bela~~. cut-off 
Unmodulated 
Th1s type of operation 1s suttable for 
telegraphy, or the production of a 
cont1nuous flow of radiO-frequency power for 
purposes other than communtcat1on 

Plate Modulated 
Thts type of operatton 1s for use when the 
modulattng voltage IS super1mposed on the 
plate supply voltage and to obtain good 
quality the output power should vary as the 
square of the plate voltage For complete or 
I 00% modulation, the plate voltage vanes 
from zero to tw1ce the applied d1rect value 
during a cycle of the audio frequency W1th 
no modulation applied, the plate voltage IS, 

of course, the dtrect value and the earner 
power output IS one-fourth of the peak 
power output under IOO~o modulatton In 
thts case, s1nce the plate voltage vartes w1th 
modulatton, the dtrect value must be rated 
lower than for other types of operatton 

High Frequency Rating< 
The frequency ltmtts spec1f1ed under 
maxtmum rattngs are based on the tube 
betng used as an osc1llator The tube may 
be used at full rat1ng up to I 5 megaHertz 
When operattng at htgher frequencres. the 
dtelectrtc losses, chargtng currents and lead 
tn heatmg are tncreased greatly The plate 
voltage and hence plate dtss1pat1on must be 
reduced to values spectf1ed for the upper 
frequency ltmtt and for frequenctes between 
these two ltmtts the plate voltage should be 
proport1onately reduced 

GRID VOLTAGE 

FIG.3 

PLATE VOLTAGE 

FIG.4 



1 3518"MAX.. 

FIG.1 

Ordering Information 
(Orce· by Co:::e ard Comcoce; 

Electron Tubes 

Code Des::rpt:~>n 

212E 

Ccrr.code 
N!A 

\Vestern Ele::::•1c H1gh F1cel ty prodJc:s are marketeo '.';c·l:::~<'."lde 
exciLS•'/8 y cy West·ex CorooratiOn 

.'>'esteT Ele:·'l: elect·:.r lu:>e5 are 'Tia~l. ':!:;·_red ,- the !.J S h 

:Je-.-e ~--r.,~ts c~ t.-5.- B-el 'e ept-ye _a._·•catc·es -::c.-pora:ec "ES.S"!'::.t' 2i:::Jrc.:C-"1"'---<; 8' AT&T 

Wesf"ern Electric® 

3/8" DIA. OF 
4PINS 

FIG.2 

PLANE OF 
RI..AIJENT 

PLATE 

For more lnformatKJ1 please contac: your Western 
EleC'if c Sales Rep·esentatrve 
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Su1:e 3750 
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