Western Electric’

212E Vacuum 'Tube

Classification-Filamentary

Air-cooled Triode
May be used as an audio-frequency
amphfier or modulater, or as a radic-
frequency oscillator or amplifier

Mounting
Large four-pin bayonet base for use in
awW E 113A or similar socket, for
elther vertical or honzontal mounting
If mounted horizontally the plane of
the filament, which 1s indicated in
Figure 2, should be vertical

High Fidelity

Filament

Thonated tungsten
Filament voltage 14 volts
Nominal filament current ... 6 amperes
Average thermionic

ermission 4 amperes

Average Direct Interelectrode

Capacitances
Platetognd ... .. 18.8 puf
Grid to filament 14 9 puf
Plate to filament 8 6 uuf

Characteristics
Performance data given below are
based upeon a typical set of conditions
Vanations can be expected with
different circuits and tubes Figures 3
and 4 give the static charactenstics of
a typical tube plotted aganst gnd and
plate voltages

Average Characteristics at 2000 volts
direct plate potential and minus 90
volts grid bias
Amplification factor 16
Plate resistance 1900 ohms
Grd to plate transconductance

8500 micromhos

Each 212E vacuum tube falls within
one of four mpedance classes and i1s
stamped accordingly These classifi-
cations are #1, #2 #3and#4, andar e
In no way a gradabion of qualty, but
are to faciltate paraliel operation In
the ordinary system using a common
rectified supply Where more than one
tube 1s used, those of the same or
adjacent classes should be employed
so that the load may be evenly
distributed When ¢nly a single tube 1s
used no one of the classes has any
advantage over the other Tubes may
e ordered according to )mpedance
classification at an exira charge

With a plate voltage of 1500 voits, a
grid bias of —-680 volts and a filament
voltage of 14, the plate current will be
as follows for each impedance class

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

Operating Precautions

Mechanical—Figures 1 and 2 show
the overalt dimensions and basing
arrangements for the tube.

The tubes should not be subjected ic
mechanical shock or excessive
vibration Mechanical vibration may
cause breakage of the thoniated
tungsten filaments

A free circulation of air must be
provided to insure adeguate cocling
of the glass during operation

Electrical

Qverload protection should always be
provided for the plate circuit A
suitable fuse or circuit breaker should
remove the plate voltage f the plate
current exeeeds 350 millamperes.
Although the tube 15 sufficientty
rugged to withstand momentary
avericads, a prelonged ovarload
caused by inefficient adjustment of
the circuit, may damage the tube.
When adjusting a new circuit, reduced
plate voltage or a senes resistance of
1000 to 5000 ohms in the plate circuit
should be used until it is operating
properly.

The filament should always be
operated at the rated voltage, mea-
sured at the tube tarmials A 5%
decrease In filament valtage reduces
the thermicnic emission appreximately
25%. Either direct cr alternating
current may be used for heating the
filament If direct current 1s used, the
plate and grid circutt returns should
be connected to the negative filament
terminal If alternating current 1s used,
the circutt returns should be con-
nected to the center tap of the
fitament heating transformer winding
or to the center tap of a resistor
placed between the filament termi-
nals A resistance of 30 to 40 ohms of
ten watt rating 1s sutable.

In cases where severe and prolonged
overioad has temporarily impaired the
electronic emission of the filament, the
activity may be restored by operating
the filament, with the plate gnd
voltages off, 30% above normal
voltage for 10 minutes followed by a
lenger period at nermal voltage.



212E Vacuum Tube

Operation
iax ma~— Fangs
Max direct claze Loltage
‘Aax direz: olate current
‘Jax clats dissipatcn
*dax drect gz current
tdax r-f grd currant
HMax ‘requency for the abe.e ratings
Max pae votage for acper recuars; im:of 4 £ ~Hz
Lax pate .o7age for frequencies cetween 12 and 4 5

The abo.e g6 —~axmuam -airgs &b on oo 107 app . airulansously

but cecend on the type of sen ce as specifiec ce o

Class A Audio Amplifier or Modulator

Crectpate .ctage *500
Gnz pas -E7
D -ect p ate cu-rer: *70
Slaze dissipaben 250
Load I~peaznce 5200
wnaistoried outoL: c0

Grid Bias Modulator
cirest clate oltage
Grdbas
P ate disg o221 ¢n
Lcas moedance
Fea< pcaer catpat

1250
-ag
200
250
3026
40

3005
-26C
175
8003
200

volts

mil amrperes
Aglts

m zmpsres
amperes
megaHertz
V08

~rz n oroportior

volts

volts

mil ar-peres
~atts

cms

walls

VoS
L0778
wals
ohrrs
1aTs

Class B Audio Amplifier or Modulator for balanced 2 tube circuit

Crec: zate Loltage 2000
Grdbeas -1C8
Ciact clat2 current per tube o crve 20
l'ax ar.e 350
F ate = sspaicn 25
Lcac res cawe-o-pale 8Gco
Lcaz es periLoe 2000
~pCTox max cutout 650
Recor~enzed poser for dr irg 222ge =0
Class B Radio-Frequency Amplifier
Jreciclae wolagse 2060
Zresiclae curer: 3C0
Pla= 275
Gz cias -120
Ap2TOX SatTer Aazs for use st~ 100% meduatom 200

Class C Radio-Frequency Oscillator or Power Amplifier—=Unmodulated

Srect plzie .alzgz 2060
orect plaie curer: 3C0
Gnc cias -185 to -250
NGTIrE 20486 Ouput " 4C0

Class C RadioFrequency Amplifier—Plate Modulated

Diect p ate vo 1age 1500
Direct plats currant 200
Grdbas " -200
Wax airect gnd cu-rert - 75

Nom nal carnar power outpl: for
use wit1 180% modulation . 300

1500
75
50
300
250
3900
1475
SO0
50

“500
302
275

-9C
150

1505
300

-150 to -20C

303

1000
300
-125
75

200

Lals

vol's

T lhamceres
m llamgares
=Aams

ohmrs

ohrrs

4a7s

[

¥v2 5
m hampsares
&30S8
v3 15
&ai's

VoIS
m liamperes
vois
#ails

volts
mili amperes
volts
milhamperes

watts

Dimensions
D'mens cns ana outhre diagramrs are skcar
n Figures 1 and 2 The cveral dime-signs

ze
FMaximur cvera  engt 1355°
Maximium diameter KR

Audio Amplifier or Modulator
Ciass A—Peak gnd gnve sGuai 1o 5r .283
than ine gnd bias
Grd b as may be obtaired ‘rom the zoc
across a resistarce ir the plate current
gturn of fom a recaf ea supply

Dlaze 2'ss canon allowzols for thig type of
serv ce 13 gererally loaer than is safe “or
other Lses sirce the energ, 1s 3 ss paied Ir
the plate n smaler aveas dee o relal «ely
higt «cltage drop n tre tube

The plate dissipation 1s equal ¢ the olaze
vodage muthiched by the normal plats
current. Perfornance data are cased upon
the Lse o° a resis:ance load Urdistortec
autout 18 calculatea ¢n he basis o° 5%
secord rarmoric disict e

Ciass B—Grd bias prachcaily at cur-oif ang
gnd drving voliage figher than the bias
Tw¢ tubes may be uses n a balanced
circut An sdequele anving stage and an
1~pdt rars‘ormer w1t good regJlauon ~Lst
be used so tnai the grd cutrent aras
aunirg pesitive gnd §411gs does ro:
preduce appreciable distortion e culput
transfarmer muas: t-ansform the lsed
1mpeaance (o 112 proper valug ‘or *he tuses
Lsed Tne cower output obtainzole «ill be
seter~irea b, the qualty of the transformer
Lsed ana the ar-ount of o sicrtcn &k ch can
be tolerazed Tne gnd b as must be neld
canstant and there’cre canrat be obiained
by gr d lzak or ser es resistor metnods A
rectfec d ¢ supply cr olnér SOurse "aw ng
gooe regulation 1s recessay

The power equ red of 2 rmoddlass or
comoleze mogu'ation of & C'ass C ampirfier
15 one-talf the ¢ rect power nput to the
plaies of ta Class C arp fer



212E Vacuum Tube
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Radio-Frequency Oscillator or
Power Amplifier
Class B—Radiwo Frequency Amplhfier T
The Class B radio-frequency amplifier 1s : T Ex o
800
used to amplify a modulated radio- T FILAMENT VOLTAGE = 14 VOLTS D&
frequency carrier wave without appreciable : PLATE CURRENT SeD HH
distortion It operates similarly to the Class B 700 GRID CURRENT
audio amplfier except that a single lube s3aii
may be used, the tuned output circuit
serving to preserve the wave shape The
push-pull circuit, however, eliminates the
even order harmonics and thus increases
the efficiency slightly
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CURRENT IN MILLIAMPERES

Class C—Radio-Frequency Osciliator or
Power Ampiifier—Grid bias below cut-cff ! ; 100
Unmodulated o 7
This type of operation 1s suttable for
telegraphy, or the production of a
continuous flow of radio-frequency power for
purpases other than communication :

m

%
g
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Plate Moduiated : o ; T 3 tHEH
This type of operation 1s for use when the . ; ! et
modulating voltage 1s supenmposed on the 200180 s g 0 0 50 40 20 g EENRT +60 0 00
plate supply voltage and to cbtain good GRID VOLTAGE

qualty the output power should vary as the FIG. 3

square of the plate voltage Far complete or
100% modulaticn, the plate voltage vanes
from zero to twice the apphed direct value
during a cycle of the audio frequency With E
no modulation applied, the plate voltage 1s, ﬁ
of course, the direct value and the carrner
power output i1s one-fourth of the peak
power output under 100% modulation In :
this case, since the plate voliage vanes with +50 H PLATE CURRENT
modulation, the direct value must be rated % —~—— GRID CURRENT
lower than for other types of operation £ t T

L
1
I

: : : FILAMENT YOLTAGE = 14 VOLTS DC

600 %
e i

High Frequency Ratings
The frequency imits specfied under
maximum ratings are based cn the tube
being used as an ocsciflator The tube may
be used at full rating up to 1 5 megaHertz
When operating at higher frequenctes, the
dielectnc losses, charging currents and lead :
In heating are increased greatly The plate SR
voltage and hence plate dissipation must be 2=
reduced to values specified for the upper 200
freguency imit and for frequencies between i 2
these two [Imits the plate voltage should be : HH

proportionately reduced - HHE

H

e
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‘CURRENT IN MILLIAMPERES
o

SRt T i P P e e e
PLATE VOLTAGE
FIG. 4
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FIG. 1
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