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INTRODUCTION

’ I \HIS catalog supplies information on Western Electric
Vacuum Tubes used with amateur Radio Telephone
Transmitting Equipments.

Each double page is devoted to the presentation of informa-
tion pertaining to a single tube. The information consists of a state-
ment of the use or uses of the tubes, a table of electrical charac-
teristics with associated notes; a line drawing showing the shape
of the tube, its internal structure and its outside dimensions; a
diagram indicating where the various leads appear in the base
prongs or other connections; and the code numbers of the sockets
with which the tube may be used.

The descriptions of tubes follow in numerical order.



101D Vacuum Tube
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Classification

The No. 101D Vacuum Tube is a three-element filamentary type tube for use where small
amounts of output power are required,

Base and Socket

The No. 101D Vacuum Tube employs a four-prong bayonet pin type base suitable for use
in a Western Electric 100L (front panel mounting), 100R (rear panel mounting), or similar type
socket.

Rating and Characteristic Data

Filament Current................... e e 1.0 Amperes
Pilament Volbage: ; s st 155 6 ommea s s ¢ § 5 5 snoimmaees & § & § 58 EEmiuEs s § 3 4.5 Volts
Plate VOWSEE: i i socaiceiasssssnmmrasssiisis 130 130 160 190 Max.
(rid VOARE: < siiis i55 55 sommniog s nsos s —90 —9 —14 —18
Average Plate Current—Milliamperes........ 7.4 7.4 7.35 8.35
Average Amplification Factor............... 6.0 6.0 6.0 5.95
Average Plate Resistance—Ohms............ 5700 5700 5800 5600
*Average Power Output—Milliwatts......... 65 60 135 230
Second Harmonic—% of Fundamental. ...... 5 3 4 5
Third Harmonic—% of Fundamental........ 0.4 0.2 0.4 0.5
Load Resistance—Ohms. .................. 5700 11400 11600 11200

*Input in peak values is equal to grid voltage.

Approximate Direct Interelectrode Capacities (measured without socket)

Plate to Grid. .. ... it 5.0 MMF
Plate $0 Tament. .o o sosnummimsacsesssss mamees 58585 b slssms s s 2.0 MMF
GIId 10 PUHAIIRH: oo sy o v cn ivimsies 65 58 5 55 % 5 aa/ams 5855535 85 Bamaeag s 3.7 MMF



Average Static Characteristics

The accompanying curves give the average static characteristies of the No. 101D Vacuum

Tube.
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General Features

An average life of 40,000 hours is obtained when the No. 101D Tube is used in the equip-
ment for which it was designed. This long life feature makes it very well suited for continuous
operation where long uninterrupted service is desired.

The electrical characteristies for this tube are such that moderate power outputs are ob-
tainable with small plate currents and with plate voltages under 200 volts. The characteristics
of the No. 101D Tube are similar to those of the No. 101F, however, the No. 101D operates at a
filament current of 1.0 ampere instead of 0.5 ampere.



101F Vacuum Tube
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Classification

The No. 101I' Vacuum Tube is a three-element filamentary type tube for use where small
amounts of output power are required.

Base and Socket

The No. 101F Vacuum Tube employs a four-prong bayonet pin type base suitable for use
in a Western Electric No. 100L (front panel mounting), No. 100R (rear panel mounting),.or
similar type socket.

Rating and Characteristic Data

Filament Current............... S e vt 8 % = 58 ¥ % 3 Inb b BARSEDE b 8 .60 Ampere
Filament Voltage. ... ... .. i e 4.1 Velts
Plate Voltage.............................. 130 130 160 190 Max.
Grid Voltage. . ......... ... ...coo ... —8 —8 —12 —16
Average Plate Current—Milliamperes......... 6.0 6.0 6.7 7.5
Average Amplification Factor................ 6.5 6.5 6.5 6.5
Average Plate Resistance—Ohms............. 5900 5900 5600 5400
*Average Power Qutput—Milliwatts..... ... .. 60 55 135 240
Second Harmonic—% of Fundamental........ 5 2 3 4
Third Harmonic—% of Fundamental..... ... 0.5 0.2 0.3 0.5
Load Resistance—Ohms. ................... 5900 11800 11200 10800

*Input in peak values is equal to grid voltage.

Approximate Direct Interelectrode Capacities (measured without socket)

Plote 0 Grid. oo o050 snmaonesmoass 665586 8 s 85 v sammaeime 5.9 MMF
Plate to Filament. .. ... ... e e e e ee e 3.7 MMF
Grid to Filament. .. ...t e e 5.2 MMF



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 101F Vacuum
Tube.
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General Features

The No. 101F Vacuum Tube was designed for use where a very long life is essential. This
makes it particularly suitable for applications where continuous service is desired. The micro-
phonic response of this tube is low,

The electrical characteristics are such that moderate power outputs are obtainable with
small plate currents and with plate voltage under 200 volts.

The characteristics are similar to those of the No. 101D, however, the No. 101IF operates
at a filament current of 0.5 instead of 1.0 ampere.
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Classification

The No. 205D is a three-element filamentary type tube intended for use as a radio-fre-
quency amplifier, oscillator, modulator, and audio-frequency amplifier in output stages when
moderate powers are required.

Base and Socket

The No. 205D Vacuum Tube employs a four-prong bayonct pin type base suitable for use
in a Western Electric 100M (front panel mounting), 115B (rear panel mounting), or similar type
socket.

General Ratings and Information

Filament Voltage. ............ ... 4.5 Volts, AC or DC
Tl o TR .o opisrer o 2 3 5 5 roansiors o & § 3 WEEINS 5 4 B 5 SRR B S E B § § § BUTR% 1.6 Amperes
Average Amplification Factor.............. ... ... ... ... ... ...... 7.3
Approximate Direct Interelectrode Capacities (measured without socket)
Plate to Grid. ... ... ..ot i e i ettt e e 4.8 MMF
Plate to Filament .. s« s svmmae e 56 6 wammine s s 65 5 s s s § 5 5 403050605 » 3.3 MMF
(AT T FUBIOIE oo 5 ¢ 5 s soomsims 5 5 5 3 Mo @iorsn s o 5 5 5 5 m@sad &5 ¥ 4 5 bissdind o 5.2 MMF

Audio-Amplifier or Modulator Rating—Peak Grid Input Equal to or
less than grid Bias—Class A Service.
Maximarm Plate Yoltags ... coww v s s mmmmm s v 555 5 wmwm s s 55 8 wom 400 Volts
Maximum Plate Current.......... ... ... .. ... .. ... ... ...... 50 Milliamperes
Maximum Plate Dissipation.................................. 14 Watts



Typical outputs obtainable within the recommended operating conditions for resistance
loads equal to twice the plate resistance and for inputs on the grid equal to the grid bias.

Approx. Approx. Fundamental Second Third
Plate Current Plate Resist- Power Output Harmonic. Harmonic.
Plate Grid (Milli- ance (Milli- % of Funda. % of Funda.
Volts Volts amperes) Rp (Ohms) watts) Output Output
250 —10 27.5 4000 160 1.5 .1
300 —24 15 5000 670 5.5 .5
—18 25 4150 480 3.0 e
350 —22.5 30 3900 800 3.0 .3
—20 35 3750 675 2.5 .2
370 —30 21 4450 1200 5.0 .5

When two tubes are operated in a push-pull circuit the second harmonic in the output is
reduced by the balancing action in the circuit. Due to the uniformity in the characteristics of the
No. 205D Tube the second harmonic output, in the push-pull circuit, is reduced to the general
level of the third harmonic output. With a plate voltage of 375 volts, and a total plate current of
approximately 42 milliamperes, two No. 205D Tubes will give 2.4 watts output with a total
harmonic content of the order of 1.0 per cent.

Radio-Frequency Amplifier—Grid Bias practically at Plate Cut-Off—
Class B Service.

Maximum Plate Voltage............... T I T I T — 400 Volts
Maximum DC Plate Current............. ... ... .. ... .c..c..... 50 Milliamperes
Maximum Plate Dissipation..................cviiiiiiina... 14 Watts
Peak Power Output........... ... ... i, 12 Watts

Oscillator or Radio-Frequency Amplifier—Grid Bias greater than
Plate Current Cut-Off —Class C Service.

Maximum Non-modulated DC Plate Voltage................... 400 Volts
Maximum Modulated DC Plate Voltage....................... 350 Volts
Maximum DC Plate Current................................. 50 Milliamperes
Maximum Plate Dissipation.................................. 14 Waltts
Penlk Power QUBub. o oow v o ow v swnessssiulsain ssaiaionssa 12 Watts
50 T T T T T T
FILAMENT CURRENT = 1.6 AMPERES /
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Average Static Characteristics

The accompanying curve gives the average static characteristics for the No. 205D Tube.
These curves have been obtained with the filament operating on direct current and the grid and
plate returns connected to the negative ends of the filament.

General Features

The No. 205D Tube will operate satisfactorily at or above 30,000 kilocycles if the radio-
frequency charging current is limited to a value that will not cause excessive heating of the lead-in
wires or di-electric parts.

The filament is of a particularly rugged oxide coated type insuring a long tube life.
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Classification

The No. 205E is a three-element filamentary type tube intended for use as a radio-fre-
quency amplifier, oscillator, modulator, and audio-frequency amplifier in output stages when
moderate powers are required.

Base and Socket

The No. 205E Vacuum Tube employs a four-prong bayonet pin type base suitable for use
in a Western Electric 100M (front panel mounting), 115B (rear panel mounting), or similar type
socket.

General Ratings and Information

Filament Voltage. ........ ... . oo, 4.5 Volts, AC or DC
Filament Current. .. ... ... e 1.6 Amperes
Averaze Amplification Tactor. : covsemsmnss s 536 s mmwamas s s o s s v e 7.3
Approximate Direct Interelectrode Capacities (measured without socket)
Plate to Grid. ... i e 4.8 MMF
Plate to Filament. .. .. ... ... . . e 3.3 MMF
Grid to Filament. . ... .. .. .. 5.2 MMF

Audio-Amplifier or Modulator Rating—Peak Grid Input Equal to or
less than grid Bias—Class A Service.
Maximum Plate Voltage. .. ... 400 Volts
Maximum Plate Current. ............oi i 50 Milliamperes
Maximum Plate Dissipation.......... ... ... .. ... ... .. ... .... 14 Watts



Typical outputs obtainable within the recommended operating conditions for resistance
loads equal to twice the plate resistance and for inputs on the grid equal to the grid bias.

Approx. Approx. Fundamental Second Third
Plate Current FPlate Resist- Power Output Harmonic. Harmonic.
Plate Grid (Milli- ance (Milli- % of Funda. % of Funda.
Volts Volts amperes) Rp (Ohms) watts) Qutput Output
250 —10 27.5 4000 160 . .1
300 —24 15 5000 670 5.5 .5
—18 25 4150 480 3.0 .2
350 —22.5 30 3900 800 3.0 .3
—20 35 3750 675 2.5 .2
370 —30 21 4450 1200 5. .5

When two tubes are operated in a push-pull circuit the second harmonie in the output is reduced by the
balancing action in the circuit. Due to the uniformity in the characteristics of the No. 205E tube the second
harmonic output, in the push-pull eircuit, is reduced to the general level of the third harmonic output. With a plate
voltage of 375 volts and a total plate current of approximately 42 milliamperes, two No. 205E tubes will give 2.4
watts output with a total harmonic content of the order of 1.0 per cent.

Radio-Frequency Amplifier—Grid Bias practically at Plate Cut-Off—
Class B Service.

Maximum Plate Voltage............... . ... .. ........... 400 Volts
Maximum DC Plate Current................ ... ... .......... 50 Milliamperes
Maximum Plate Dissipation.................................. 14 Watts
Peak Power Output............ .. ..., 12 Watts

Oscillator or Radie-Frequency Amplifier—Grid Bias greater than
Plate Current Cut-Off—Class C Service.

Maximum Non-modulated DC Plate Voltage................... 400 Volts
Maximum Modulated DC Plate Voltage....................... 350 Volts
Maximum DC Plate Current. .. .. ... ........ ... ............. 50 Milliamperes
Maximum Plate Dissipation.............. ... ... ... .......... 14 Watts
Peak Power Qutput.. ... ... ... ... .. . 12 Watts
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Average Static Characteristics

The accompanying curve gives the average static characteristics for the No. 205E Tube. These curves have
been obtained with the filament operating on direct current and the grid and plate returns connected to the nega-
tive ends of the filament.

General Features

The No. 205E Tube will operate satisfactorily at or above 30,000 kiloeycles if the radio
frequency charging current is limited to a value that will not cause excessive heating of lead-in
wires or di-electrie parts.

It is similar to the No. 205D except that the internal structure is designed to reduce noise
disturbance outputs due to variable contacts within the tube. The prongs of the base are equipped
with special contact metal tips to prevent noise disturbance due to poor electrical contact with
the springs of the socket.

The filament is of a particularly rugged oxide coated type insuring a long tube life.



215A Vacuum Tube
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Classification

The No. 215A is a three-element filamentary type tube which may be used as an amplifier
in applications requiring a tube of small size and low power consumption.

Base and Socket

The No. 215A employs a small four-prong bayonet pin type base suitable for use in a
Western Electric No. 125B or similar type socket. The arrangement of electrode connections to
the base terminals is shown above.

Rating and Characteristic Data

Filaront Volame. . : c sommns s covvwon s ve 58 siosmss s o 5 5 5 5 Somes £ 5 44 5 4 amaes s 1.0 Volts
Filament Current. . ........ ... ... .. 00, 0.25 Ampere, DC
Plate Voltage.............. ... .. ... ... .. ... ..... 60 100 Volts Maximum
Grid Voltage. . . ... i e —3.0 —10.0 Volts

Average Plate Current...................... e 1.80 1.90 Milliamperes
Average Plate Resistance........................... 13,700 14,800 Ohms

Average Amplification Factor....................... 58 5.6

Approximate Direct Interelectrode Capacities

Plate to Grid. ... oo vt ittt ittt et i e 2.6 MMF
Plate to Filamient. .« . o cuwmws s s smomones s o s smseies s isssaaasives s 1.2 MMF
Grid to Filament. . . ... ..ot e e 1.6 MMF



Average Static Characteristics

The accompanying curves give the average static characteristies of the No. 215A Vacuum
Tube.
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General Features

The No. 215A Vacuum Tube is the smallest Western Electric coded tube, its overall length
being only 244”’. This, together with its low power consumption makes it particularly adaptable
in portable equipment where compactness is essential.

It has a rugged filament which gives ample electron emission to insure uniform charac-
teristics over a long life.



231D Vacuum Tube
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Classification

The No. 231D Vacuum Tube is a three-element filament type tube for use as an audio-
frequency amplifier in the first and intermediate stages requiring a low filament power consump-
tion.

Base and Socket

The No. 231D Vacuum Tube employs a standard four-prong, thrust-type base suitable for
use in a Western Ilectric No. 130B (rigid) or No. 131A (cushion) Socket or similar type socket.
The arrangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Filament Vola@e. «ooes s o s 0w gs sy sss oy e s 2.9 to 3.4 Volts, DC
Average Filament Current......................... 0.060 Ampere

Plate Voltage. ... ... ... ... ... 90 135 Volts Maximum
Grid Voltage. . ... ... —3.0 —7.5 Volts

Average Plate Current............................ 2 2.5 Milliamperes
Average Plate Resistance.......................... 15,600 14,600 Ohms
Average Amplification Factor.................... is 7.8 7.8

Approximate Direct Interelectrode Capacities

Plate to Grid. ... ... 3.2 MMF
Plate to Filament. .. ... .. ... . . . . L 2.5 MMF
Grid 10 FIamaent cess 5 66 smiess 6 285 5 60006 8555 8 SaEa § 558 56 i & & 24 MMF



Average Static Characteristics
The accompanying curves give the average static characteristics of the No. 231D Vacuum

Tube.
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General Features

The very low power consumed by the filament of the No. 231D Vacuum Tube makes it
particularly adaptable for use in portable equipment or wherever a low current drain is necessary.

By careful control of the manufacturing processes, uniform characteristics are obtained
over an unusually long life for a filament of such small size.



242A Vacuum Tube
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Classification

The No. 242A Vacuum Tube is a three-element tube used as an oscillator, radio-frequency
amplifier, modulator or audio-frequency amplifier.

Base and Socket

The No. 242A Vacuum Tube employs a standard four-prong, bayonet pin type base suitable
for use in a Western Electric 112A socket or similar type socket. The arrangement of electrode con-
nections to the base terminals is shown above.

Ratings and Characteristic Data

Filament VOIREE. . . . covuniosisiss s aicia s 55 s § SEmes § £ 85§ Saasbd b ¢ § 10 Volts
Nominal Filament Current. ... .....co. it 3.25 Amperes
Maximum Plate Voltage............ .. ... ... i 1,250 Volts
Maximum Plate Current........ ... .. .. 0.150 Ampere
Average Plate Resistance. .......... ... ... .. ... .. ... 3,500 Ohms
Average Amplification Factor. ........... ... ... .. .. 12.5
Approximate Direct Interelectrode Capacities

Plate to Grid. ... ...t e e 13.0 MMF

Plate:to FIlament.. i qowms o s o ¢ 5 v o 6 55 s ssmaees o 55 § & Siges g5 95 3 4.0 MMF

Grid to Filament. . coosoms oo oo mamoms o s b e s somiose 55 4 5 5 bieaes ss s 5% 6.5 MMF

Audio-Amplifier or Modulator Rating—Peak Grid Drive equal to or less than the Bias
—Class A Service

Maximum Plate Voltage............. ... ... ... ............. 1000
Maximum Plate Current. ............. ... ... ... ........... .. 0.85 Ampere
Maximum Plate Dissipation.................................. 85 Watts
Grid Bias Voltage. ... ... .. .. —50 Volts
Load Impedance................ ... ... . i 7,000 Ohms

Undistorted Output. . ... ... .. .. .. ... . . . 10 Watts



Radio-Frequency Amplifier—Grid Bias practically at Cut-Off, Grid Drive higher than
the Bias—Class B Service

Maximum Plate Voltage. ... ........ ... .. ... ... . .. ... ........ 1,250
Maximum Plate Current............ ... ... ... .. ............ 0.150 Ampere
Maximum Plate Dissipation............... .. ... .. ... .. ....... 100 Watts
Grid Bias Voltage......... ... .. ... ... .. ... ... ..., —100 Volts
Peak Output...... ... ... ... .. . . . 125 Watts
Oscillator or Radio-Frequency Amplifier—Grid Bias below Cut-Off—Class C Service
Maximum Modulated Plate Voltage (DC).. % Rae B L E B EG 1,000 Volts
Maximum Non-modulated Plate Voltage (D(J) e 1,250 Volts
Maximum Plate Current....................... ... ... ....... 0.150 Ampere
Maximum Plate Dissipation.................................. 100 Watts
Maximum Radio-Frequency Charging Current in Grid and Plate
LB s s s o5 055 5 smom v v 2 8 0 wiiens 5 5 8 2 6 W 5 5 5 5 LAERE 7 E 8§ Bl § S 5 Amperes
Approximate Grid Bias. . .. ......... ... . ... . ... —150 Volts
Maximum OQutput. ........ ... . e 125 Watts
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Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 242A Vacuum Tube.
These curves are taken with the filament operating on alternating current and with the plate and
grid returns connected to a center point of the filament transformer.

General Features

The No. 242A Vacuum Tube has an unusually rugged type of structure which insures
against breakage in shipment and in service and makes possible the maintenance of uniform elec-
trical characteristics.

The manufacturing process control, long aging together with an adequate thoriated tungs-
ten filament, insure this tube of electrical stability and extremely long life when operated under

rated conditions.



244 A Vacuum Tube
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Classification

The No. 244A Vacuum Tube is a general purpose tube having an indirectly heated cathode
which permits operation of the heater element directly on alternating current. The tube is for use
as an audio-frequency amplifier in intermediate stages but may also be used satisfactorily as a
power amplifier tube for applications requiring small values of output power.

Base and Socket

The No. 244A Vacuum Tube employs a standard five-prong base suitable for use in a
Western Electric No. 134A (cushion) or No. 137A (rigid) socket or similar type socket. The ar-
rangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Heater Voltage. ... ..., 2 Volts, AC or DC
Average Heater' Current . .o« v oo« vawown oo v s 55 s o5 s v 0w sz o8 6 5 o 4 1.6 Amperes
Plate: VOIIage . ..o« 5w o5 o 4 5 5 sromiors s & 5 5 velsmss § 55 5 3 135 180 Volts Maximum
Grid Voltage. . ......... .t —6 —10 Volts

Average Plate Current........... ... ... ............ 5.5 6.0 Milliamperes
Average Plate Resistance........................... 10,000 10,000 Ohms
Average Amplification Factor......................... 10.0 9.7

Approximate Direct Interelectrode Capacities

Plate t0 Grid. .. .. ..o 33 M
Plate to Cathode. . ... oo 3.7 MMF
Grid to Cathode. . ... 38 M



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 244A Vacuum
Tube.
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General Features

The No. 244A Vacuum Tube is rugged in construction which insures it against breakage
in shipment and in service.

The cathode is designed to have a very large electron emission compared with the space
current drain.

These features together with careful control of the manufacturing processes make possibie
the maintenance of uniform electrical characteristics over a very long life.



247A Vacuum Tube
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Classification

The No. 247A Vacuum Tube is a general purpose tube having an indirectly heated cathode
which permits operation of the heater element directly on alternating current. The tube is for use
as an audio-frequency amplifier in intermediate stages but may also be used satisfactorily as a
power amplifier tube for applications requiring small values of output power.

Base and Socket

The No. 247A Vacuum Tube employs a standard five-prong base suitable for use in a
Western Electric No. 134A (cushion) or No. 137A (rigid) socket or similar type socket. The ar-
rangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Heater Voltage........... .. ... 2 Volts, AC or DC
Average Heater Current. ......... . ... ... . ... ... . . .. . ... 1.6 Amperes
Plate Voltage..... e e s ae e aeai e e e e e 135 180 Volts Maximum
O VOIS oo s 5 55 pwoow g s v o pmmeuy 53 5 @ FEIwEW L EE3 5 —4.5 —7 Volts

Average Plate Current.................. ... .......... 3.25 3.80 Milliamperes
Average Plate Resistance........................... 16,200 16,000 Ohms
Average Amplification Factor......................... 149 14.6

Approximate Direct Interelectrode Capacities
Plate to Grid. .. ... ... .

3.2
Plate to Cathode. ...... ... ...t e 2.7 MMF
Grid to Cathode. . . ... 34



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 247A Vacuum
Tube.
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General Features

The low plate current drain of the No. 247A Vacuum Tube makes it particularly adaptable
for use in intermediate stages of audio-frequency amplifiers when resistance coupling is used.
However, its plate resistance is sufficiently low that it is also well adapted for use with trans-
former coupling.

The total electron emission of the cathode is very large compared with the maximum space
current drain. This together with special features of design and careful control of the manufactur-
ing processes enables this tube to meet exacting service requirements throughout a very long life.



249A Vacuum Tube
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Classification

The No. 249A Vacuum Tube is a half-wave, thermionic, mercury-vapor rectifier for use
in rectifying circuits designed to supply direct current from an alternating current supply.

Base and Socket

The No. 249A Vacuum Tube employs a standard four-prong thrust-type base suitable for
use in the Western Electric No. 130B or similar type socket. It is to be noted from the arrangement
of electrode terminals shown above that the filament terminals are tied together in parallel. The
corresponding socket terminals should also be connected to insure the best contact connections
for the filament current. The anode terminal is located at the top of the bulb and is arranged for a
special quick release connector. The tube can be mounted only in a vertical position with the base
end down.

Rating and Characteristic Data

Filament Voltage . ........ ... ... ... ... ... ... ... ......... 2.5 Volts, AC
Nominal Filament Current . . .. cowvsivvsiinmmavasssssn s wmes 7.0 Amperes
Approximate Anode-Cathode Potential Drop when Conducting . 15 Volts
Maximum Peak Plate Current.............................. 1.1 Amperes
Maximum Peak Inverse Potential.................. ... ... ... 6,500 Volts
Safe Operating Ambient Temperature .................... ... 0 to 50 Degrees C

The anode-cathode potential is substantially independent of the plate current. The exact
value varies from tube to tube and during the life of a given tube. Within the specified ambient
temperature range and plate current range, it will vary from 5 to 25 volts.



Typical Rectifying Circuits
For specific circuits the following ratings apply:
Number Load Potential Load Current

Type of Circuit Tubes Volts Amperes
Single-Phase, Half-Wave................... 1 2,000 0.4
Single-Phase, Double Half-Wave............ 2 2,000 0.8
Single-Phase, Double Half-Wave

(Four Tube Series Circuit)............. 4 4,000 0.8
Three-Phase
(Six Tube Series “Y”” Circuit).......... 6 6,000 1.0

General Features

The mercury vapor type of reciifying tube has the desirable property of a low and almost
constant potential drop between the cathode and anode when the tube is passing current. Due
to their low potential drop a much more efficient rectifier system can be had than is possible by
the use of high vacuum rectifier tubes, whose potential drop are relatively high. The constancy
of the potential drop with space current makes possible rectifying systems whose regulation de-
pends almost entirely on the regulation of the plate transformers.

The No. 249A Vacuum Tube employs a highly efficient oxide-coated type of cathode. Its
mechanical construction is such that the active materials are maintained for long operating
periods as well as during shelf life and shipment.
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Classification

The No. 252A Vacuum Tube is a three-element tube having a filamentary type of cathode.
The tube is for use as an audio-frequency amplifier in output stages where moderate powers are
required. It may also be used as an oscillator or modulator.

Base and Socket

The No. 252A Vacuum Tube employs a standard four-prong, thrust-type base suitable for
use in a Western Electric No. 130B (rigid) or No. 131A (cushion) socket or similar type socket.
The arrangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Filament Voltage.......... ... 5 Volts, AC or DC
Average Filament Current: c.cuesis s s mmumms s v s s vamun v os s s snmmongsgis 2 Amperes
For Fixed Grid Bias
Maximum Plate Voltage............... ... .o i, 450 Volts
Maxinoum: Grid, Bisfcves s s vsaammmon s o5 s Sumwms g3 x5 6 sows s 5o i3 q —65 Volts
Average Plate Current...................... SERE E A E E bEE 43 Milliamperes
Average Plate Resistance............. . ... .. ... ... . ..., 1,700 Ohms
Average Amplification Factor.......... .. ... ... .. ... L. 5.0
For Self-Biasing Grid
Maximum Plate Voltage........... ... ... ... .. .. ... ... ....... 450 Volts
Maximum Grid Bias. ... —60 Volts
Average Plate Current.................................... 60 Milliamperes
Axerage Plate ReBiBEBNCE. . ; s svvspavwv g us s pommemess ssamomes s 58483 1,500 Ohms
Average Amplification Factor............... .. .. ... ... ... ... ... 5.1
Approximate Direct Interelectrode Capacities
o T R 12.0 MMF
Plateto Fllament . .ocou v 555 5o simms cau s snmmmnws s o6 sasmss i s 558 455 4.0 MMF

Grid to Filament. . ... ... .. 6.5 MMF



Average Static Characteristics

The accompanying curves give the static characteristics of the No. 252A Vacuum Tube.
These curves have been obtained with the filament operating on direct current and the grid and
plate returns connected to the negative filament terminal.
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General Features

The tube has been designed with an unusually large plate area for its energy dissipation
rating. The total electron emission of the filament is very large compared to the maximum space
current drain. Both factors insure the delivery of full output power throughout a long life.

An unusually low output of hum, when alternating current is used for filament supply, is
obtained through the design characteristics of the filament.

The rugged structure insures against breakage in shipment and in service and makes
possible the maintenance of uniform electrical characteristics.



254A Vacuum Tube

(=]
&

O ©
© ©

FILAMENT

Classification

FILAMENT SCREEN-GRID

CONTROL - GRID

The No. 254A Vacuum Tube is a four-element, screen-grid tube for use as a radio-frequency
power-amplifier and as a harmonic-generator at intermediate power levels at high frequencies. It
may also be used as an oscillator at high frequencies where the reduced plate to control-grid

capacity will be of advantage.

Base and Socket

The No. 254A Vacuum Tube employs a standard four-prong, thrust-type base suitable for
use in a Western Electric No. 130B (rigid) or No. 131A (cushion) Socket or similar type socket.
The arrangement of electrode connections to the base terminals is shown above. The anode
terminal is located at the top of the bulb and is arranged for a special quick-release connector.

Rating and Characteristic Data

Filament VOlbage v c« s ommson e smmommsaus s pmms s esss some s vss

Prlanaent COorrento o o s ¢ oo o ominm 555 55 0areies o ¢ 5 & 6 S50 £ 55 5 4 § B § 4 3
Average Thermionic Emission. . ..................c..ovii...
Maximum Plate Voltage............... ... . ... .. ... .. ........
Maximum Plate Current..... ... ... ... .. ... ... ... . ... ........
Maximum Plate Dissipation....................................
Screen Grid Potential............ ... .. ... ... .. ... .
Maximum Screen Grid Dissipation..............................
Average Amplification Factor................ .. ... ... .........
Average Plate Resistance............ ... ... ... ... .. ... ......
Average Mutual Conductance. . .................. .. ... .. .......

Approximate Direct Interelectrode Capacities

Plate to Control Grid. ... o
Plate to Filament and Sereen Grid. . ............. .. ... ... .....
Control Grid to Filament and Sereen Grid. ........... ... ... .....

3.25 Amperes
0.6 Ampere

750 Volts

0.06 Ampere

20 Watts

175 Volts

5 Watts

80

80,000 Obhms
1,000 Micromhos



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 254A Vacuum
Tube. These curves are taken with the filament operating on alternating current with the plate,
screen and control grid circuit returns connected to a midpoint of the filament transformer.
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General Features

The No. 254A Vacuum Tube employs an extra grid or screen which provides an electro-
static shield between the plate and control grid. When the potential of the screen is held constant,
variations of the plate potential have little effect upon the potential fields around the inner elec-
trodes. Such internal shielding eliminates the necessity of neutralization to prevent unwanted
oscillations or feedback if the rest of the circuit elements are properly shielded.

The thoriated tungsten filament of this tube is made in a spiral of such form as to maintain
the tube internal impedance low and constant during its life. The mechanical structure has ade-
quate strength for severe usages.



254B Vacuum Tube
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Classification

The No. 254B Vacuum Tube is a four-element, screen-grid tube for use as a radio-frequency
power-amplifier and as a harmonic-generator at intermediate power levels at high frequencies. It
may also be used as an oscillator at high frequencies where the reduced plate to control-grid
capacity will be of advantage.

Base and Socket

The No. 254B Vacuum Tube employs a standard four-prong, thrust-type base suitable for
use in a Western Electric No. 130B (rigid) or No. 131A (cushion) Socket or similar type socket.
The arrangement of electrode connections to the base terminals is shown above. The anode
terminal is located at the top of the bulb and is arranged for a special, quick-release connector.

Rating and Characteristic Data

Filament Voltage. . . ........ ... 7.5
Filament Current........................ e 3.25 Ampere

Average Thermionic Emission. .. ............................... 1.0 Ampere
Maximum Plate Voltage....................................... 750 Volts
Maximum Plate Current......... .. ... .. ... ... ... ... ... .. 0.075 Ampere
Maximum Plate Dissipation....... e 25 Watts
Sereen Grid Potenfial. o« - sxssumm sy wommayvs s vuses s i mue e 150 Volts
Maximum Sereen Grid Dissipation................ ... .. ... ...... 5 Watts
Average Amplification Factor.................... . ... ... ....... 100
Average Plate Resistance........................ . ... ... ...... 75,000 Ohms
Average Mutual Conductance. . .............. .. ... ... ......... 1,330 Micromhos

Approximate Direct Interelectrode Capacities

Plate to Control Grid............ccovt 0.085 MMF
Plate to Filament and Sereen Grid. . ............ ... ... ... ..... 5.4 MMF
Control Grid to Filament and Sereen Grid......................... 11.2 MMF



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 254B Vacuum
Tube. These curves are taken with the filament operating on alternating current with the plate,
sereen and control grid circuit returns connected to a midpoint of the filament transformer.
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General Features

The No. 254B Vacuum Tube employs an extra grid or sereen which provides an electro-
static shield between the plate and control grid. Such internal shielding eliminates the necessity of
neutralization to prevent unwanted oscillations or feedback if the rest of the circuit elements are
properly shielded. The screen has been designed to reduce secondary emission to a minimum.

The thoriated tungsten filament of this tube is made in a spiral of such form as to maintain
the tube internal impedance low and constant during its life. The mechanical structure has ade-
quate strength for severe usages.



256A Vacuum Tube
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Classification

The No. 256A Vacuum Tube is a three-element tube which employs an indirectly heated
cathode and contains argon gas at a low pressure. It is intended for use in special circuits as a relay
or trigger-action device.

Base and Socket

The No. 256A Vacuum Tube employs a standard five-prong, thrust-type base suitable for
use in a Western Electric 137A or similar type socket. The arrangement of electrode connections
to the base terminals is shown above.

Rating and Characteristic Data

Heater Voltage. . ......... .. ... ... . .. 2.3 Volts AC
Nominal Heater Current............... ... ... ... ........ 1.7 Amperes
Anode-Cathode Potential Drop when Conducting. .. .............. 10-20 Volts
Maximum Instantaneous Space Current. . .. 75 Milliamperes
Maximum Instantaneous Potential between Anode and Control-Elec-

trode. ... 325 Volts

Maximum Potential between Cathode and Heater............... .. 12 Volts



Breakdown Characteristics

A typical curve relating the critical control-electrode potential to the anode potential is

given in the accompanying chart. This characteristic may vary from tube to tube and during the-
life of a given tube.
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General Features

The No. 256A Vacuum Tube is primarily a rectifier of low internal impedance whose con-
duction cycle is determined by the relative instantaneous control-electrode and anode potentials.
The special treatment of electrode elements and the use of argon gas whose pressure remains
practically constant over wide temperature ranges are outstanding design features. The above
qualities insure uniform and reproducible characteristics essential to various circuit applications
such ag; controlled frequency oscillators giving a square wave form, peak voltmeters or volume level
indicators, photoelectric cell control and recording equipments, and variable voltage rectifiers.
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Classification

The No. 259A Vacuum Tube is a four-element, screen-grid tube having an indirectly
heated cathode which permits operation”of the heater element directly on alternating current.
The tube is for use as a screened grid, high-frequency amplifier, but also may be used as an
audio-frequency voltage amplifier.

Base and Socket

The No. 259A Vacuum Tube employs a standard five-prong base suitable for use in a
Western Electric No. 134A (cushion) or No. 137A (rigid) Socket or similar type socket. The
arrangement of electrode connections to the base terminals is shown above. The control-grid ter-
minal is located at the top of the bulb and is arranged for a special, quick-release connector.

Rating and Characteristic Data

Henlor VolbRre: s vemmmee ¢ 5 5 5 5 5559e5 1 5§ 7 § % s s » 2 5 < 85 wwne 5 § 2 Volts, AC or DC
Average Heater Current............... ... ... ... ... .. ... ivuu.. 1.60 Amperes
Plate Voltage. .......... ... ... . .. . 180 180 Volts
Screen-Grid Voltage. ... ............ .. ... ... .. ..... 75 90 Volts Maximum
Control-Grid Voltage .. .. ......................... —1.5 —1.5 Volts
Average Plate Carrend. . .. . .cccvivvvivvininvian s ns 5.5 7.5 Milliamperes
Average Plate Resistance.......................... 400,000 320,000 Ohms
Average Mutual Conductance ..................... 1,380 1,500 Micromhos
Average Amplification Factor...................... 550 480
Approximate Direct Interelectrode Capacities
Plate to Controldord .vuus sessss v s wvameme s s 5 6 wmee 5 65 5 5 mes 0.004 MMF
Control-Grid to Heater, Cathode and Screen-Grid................ 5.8 MMF

Plate to Heater, Cathode and Screen-Grid ...................... 14.0 MMF



Average Static Characteristics
The accompanying curves give the average static characteristics of the No. 259A Vacuum

Tube.
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General Features

The No. 259A Vacuum Tube employs an extra grid or a screen which provides an electro-
static shield between the plate and control grid. Such internal shielding eliminates the necessity
of neutralization to prevent unwarranted oscillation or feed-back if the rest of the circuit elements
are properly shielded.

The structure has been so designed as to give an unusually high mutual conductance for
a tube of its rating, thereby making possible a comparatively high amplification.

The cathode is designed to provide a very large electron emission compared with the
space current drain, thus assuring the maintenance of uniform electrical characteristics over a
long life.
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Classification

The No. 262A Vacuum Tube is a general purpose tube having an indirectly heated cathode
designed to permit operation of the heater element directly on alternating current. The tube is for
use as an audio-frequency amplifier in high gain circuits.

Base and Socket

The No. 262A Vacuum Tube employs a standard four-prong base suitable for use in a
Western Electric No. 130B (rigid) or No. 131A (cushion) socket or similar type socket. The ar-
rangement of the electrode connections to the base terminals is shown above. The grid terminal
is located at the top of the bulb.

Rating and Characteristic Data

Fentor VOIRBZe. cow s s s mvimessissmmis s ssssoeasisis cases i 10 Volts, AC or DC
Average Heater Current. . ............. ... .. ... . ... .. .c..c..u.. 0.32 Amperes
Plate Voltage............ ... ... ... ........ AU 135 180 Volts Maximum
Grid Voltage. .. ... ... ... ... ... .. ... ... ... —6.0 —7.5 Volts
Average Plate Current................ ... ... ........ 1.6 2.8 Milliamperes
Average Plate Resistance. . ....................... .. 21,200 17,500 Ohms
Average Amplification Factor...................... ... 147 149

Approximate Direct Interelectrode Capacities

Plate to Grid. ... ...t 1.9 MMF
Plate to Cathode............ T 4.0 MMF
Grid. to Cathode. - .. covov o onmmnseessmomevs s mms SRR B B8 1.8 MMF



Average Static Characteristics

. The accompanying curves give the average static characteristics of the No. 262A Vacuum
Tube.
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General Features

The No. 262A Vacuum Tube is designed with electrical characteristics particularly
suitable for use in intermediate stages of audio-frequency amplifiers where either resistance or
transformer coupling is used.

By special features in design and by careful control of the manufacturing processes the
disturbing hum output due to the use of alternating current in the heater is maintained at an
extremely low level. This makes the tube especially suitable, when alternating current filament
supply is used, for the early stages of high gain audio-frequency amplifiers where the use of or-
dinary heater type tubes would be entirely impracticable.

The rigid and non-resonating structure of this tube makes it unusually non-microphoniec.
Its microphonic response to a given mechanical stimulus is from 10 to 20 db below that of heater
tubes of conventional design.
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Classification

The No. 264A Vacuum Tube is a three-element filament type tube for use as an audio-
frequency amplifier in applications requiring a tube with low microphonic noise response or in

apparatus where high input resistance is necessary.

Base and Socket

The No. 264A Vacuum Tube employs a standard four-prong thrust-type base suitable for
use in a Western Electric No. 130B (rigid) or No. 131A (cushion) socket or similar type socket.

O© ©

© ©Q

PLATE

GRID

The arrangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Filament Voltage........ ... ... ... .. . .. ... . ... ..
Filament Current. . .. ... . ... . . ...
Maximum Plate Voltage. ... ........... ... ... .. ... .. .........
Grid Voltage. . ... ... o
Average Plate Current............ ... ... ... ... ... ... ... .....
Average Plate Resistance..................... ... ... ... .......
Average Amplification Factor..................................

Approximate Direct Interelectrode Capacities

1.5 Volts, DC
0.3 Ampere

100 Volts
—7.0 Volts

2.6 Milliamperes
11,800 Ohms

7.0

Plate to Grid. ... ... .
Plate to Filament. ... ... ... ... ... .. ... . ... .... R
Grid to Fillament. . .. ... .



Average Static Characteristics

The accompanying curves give the static characteristics of the No. 264A Vacuum Tube.
These curves have been obtained with the filament operating on direct current and the grid and
plate returns connected to the negative filament terminal.
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General Features

Due to the rigid construction and the short filament which has been designed to reduce
vibration to a minimum, the microphonic response of the No. 264A Vacuum Tube is very low.

Care in manufacture and also inspection tests insure a high input resistance.

These features together with its low power consumption make this tube particularly
suitable for use in the early stages of high gain amplifiers.

The rugged construction of the tube and ample electron emission supplied by the filament
operating at a low temperature, insure the maintenance of uniform electrical characteristics
throughout a long life.
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Classification

The No. 271A Vacuum Tube is a general purpose three-element tube having an indirectly
heated cathode which permits operation directly on alternating current. The tube is for use as
an audio-frequency amplifier in output stages. It may also be used as a radio-frequency amplifier
and, under restricted conditions, as an oscillator or modulator.

Base and Socket

The No. 271A Vacuum Tube employs a standard five-prong base suitable for use in a
Western Electric No. 134A (cushion) or No. 137A (rigid) socket or similar type socket. The
arrangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Heater Voltage. . ......ooti i 5 Volts, AC or DC
Average Heater Current........ e e 2 Amperes
Plate VObame o« v vsvus wumussis s s smsms s o5 ¢ 6 wmmisisis ¢ 8 5 5 350 400 Volts Maximum
GPId VOIbaRE: s onss so s v oamesiss 35 voia s o955 baReds o —25 —30 Volts
Average Plate Current............................... 36 39 Milliamperes
Average Plate Resistance......................... 2900 2850 Ohms
Average Amplification Factor....................... 85 85
Approximate Direct Interelectrode Capacities
Plate to0 Grid. .. ...coiiter ittt 5.3 MMF
Plate to Cathode...........coverunii i 3.8 MMF
Grid to Cathode. ; . « swmmse s s s smmasm s & 5 5 oo & 55 8 Py £ 8 5 5 5E 6.5 MMF



Average Static Characteristics

" The accompanying curves give the average static characteristics of the No. 271A Vacuum
Tube.
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General Features

The indirectly heated cathode of the No. 271A Vacuum Tube makes it suitable for use
as a power amplifier in applications requiring a low hum disturbance resulting from the use of
alternating current for cathode power supply. Its hum level is approximately 30 db lower than
that of filamentary type tubes of corresponding power output.

It has a large cathode area giving ample electron emission. This, together with the rugged
construction, insures the maintenance of uniform electrical characteristics over a long life even
when the tube is operated at its maximum rating.
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The No. 272A is a general purpose Vacuum Tube having an indirectly heated cathode
which permits operation of the heater element directly on alternating current. It is suitable for
use as a power amplifier tube in applications requiring small values of output power.

b
®|~_

W
\"‘L—-&&—L‘:—_
g
E

Classification

Base and Socket
The No. 272A Vacuum Tube employs a standard five-prong base suitable for use in a

Western Electric No. 134A (cushion), No. 137A (rigid), or similar type socket. The arrangement
of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Henter VOLRER. . < s x5 wommaoss s somensnsses s anuss s s § 5 3 an 10 Volts, AC or DC
Average Heater Current. .. ........ ... ... ... ..., 0.32 Ampere
Plate Voltage..... ... ... .. . . . 140 180 Volts Max.
Grid Voltage. . ... . —15 —21

Average Plate Current........ ... ... .. ... ... ... ... ... 5.4 5.9 Milliamperes
Average Plate Resistance. ................. .. ... .. ........ 7,200 7,200 Ohms
Average Amplification Factor............................. 56 55

Approximate Direct Interelectrode Capacities

Plate to Grid. .. .. .. ... 2.8
Plate to Cathode. . ... e 2.6 MMF
Grid to Cathode 34



Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 272A Vacuum
Tube.
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General Features

The No. 272A Vacuum Tube is adaptable to applications in which it is desirable to have’a
tube of the heater cathode type with low heater current consumption.

It is suitable for use in the final stages of amplifiers requiring somewhat greater output
power than that given by the No. 262A Vacuum Tube.
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Classification

The No. 274A Vacuum Tube is a full-wave, thermionie, high-vacuum rectifier for use in
circuits designed to supply direct current from an alternating current supply.

Base and Socket

The No. 274A Vacuum Tube employs a four-prong base suitable for use in a Western
Electric No. 130B Socket or similar type socket. The arrangement of electrode connections to the
base terminals is shown above.

Rating and Characteristic Data

Filanmend: VolBae ., « wwssoms v o s s 5 nmome o s s 5 s oo s o 5.0 Volts
Filament Current : « v s oo sowniss s siwmns soissessssisss 2.0 Amperes
Choke Condenser
Input Filter Input Filter
Maximum A.C. Voltage per Plate...................... 660 Volts R.M.S. 450 Volts R.M.S.

Maximum Total Rectified Current ............. R 150 Milliamperes 130 Milliamperes



Average Static Characteristics

The accompanying curves gives the average static characteristics of the No. 274A Vacuum
Tube. The current for a single plate is given as a function of the voltage applied between the.
plate and the center taps of the filament transformer.
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General Features

The No. 274A high vacuum rectifier tube is particularly adapted for use in applications
where it is impracticable to place any limitations on the ambient temperatures and where it is
necessary to apply the plate voltage simultaneously with the filament voltage.

Its large plate area results in a relatively low potential drop between the plate and filament.
This makes possible better voltage regulation than is usually obtained with high vacuum ther-
mionic rectifiers.

The large filament area gives ample electron emission to insure uniform electrical charac-
teristics over a long life and satisfactory operation even under very severe service conditions.
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Classification

The No., 275A Vacuum Tube is a three-element filament type tube for use as a low-voltage
power tube for output stages in audio-frequency amplifiers.

Base and Socket

The No. 275A Vacuum Tube employs a standard four-prong, thrust-type base suitable for
use in a Western Electric No. 130B (rigid) or No. 131A (cushion) Socket or similar type socket.
The arrangement of electrode connections to the base terminals is shown above.

Rating and Characteristic Data

Filament Voltage............................... 5 Volts, AC or DC
Average Filament Current....................... 1.2 Amperes
Plite VoItags: i.vaswsiessssmmassiss wama o555 snsd 200 250 Volts Maximum
Grid Voltage. .. ..., —45 —60 Volts
Average Plate Current.......................... 45 52 Milliamperes
Average Plate Resistance........................ 1,000 1,000 Ohms
Average Amplification Factor.................... 2.9 2.85
Approximate Direct Interelectrode Capacities
Plote 80 Gt .o smamosssswmmasess swnmsdss s peans s s CHsme s 12 MMF
Plate to Filament............ ... . i, 3.2 MMF

Grid to Filament. . . ... .. oo 6.8 MMF



Average Static Characteristics

_—_— The accompanying curves give the average static characteristics of the No. 275A Vacuum
ube.
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General Features

The electrical characteristics of the No. 275A Vacuum Tube make it particularly adaptable
in applications requiring an output power tube operated at relatively low plate voltage.

It has an unusually large plate area for its energy dissipation. The total electron emission
of the filament is large compared to the maximum space current drain. Both factors insure the
delivery of full output power throughout a long life.

The rugged structure insures against breakage in shipment and in service and makes
possible the maintenance of uniform electrical characteristics.
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Classification

The No. 276A Vacuum Tube is a three-element tube used as an oscillator, radio-frequency
amplifier, modulator or audio-frequency amplifier.
Base and Socket

The No. 276A Vacuum Tube employs a standard four-prong bayonet pin type base suitable
for use in a Western Electric No. 112A or similar type socket. The arrangement of electrode con-
nections to the base terminals is shown above.

General Ratings and Information

Filament Voltage. . couss s unpsmmassosssemasasisin e isss s sammgan s 10 Volts, AC
Nominal Filament Current.................. .. ... ... . .......... 3 Amperes
Maximum Plate Voltage......... .. ... ... . . 1,250 Volts
Maximum Plate Current....... ... .. .. . . 0.125 Ampere
Average Plate Resistance............... ... .. ... . 3,500 Ohms
Average Amplification Factor........... .. ... ... .. .. .. .. ... .. .. ... 12
Approximate Direct Interelectrode Capacities

Plate to Grid. .....oovuueie e 9 MMF

Plate to Filament.. .. ... ... ... it 4 MMF

@rid to Filament e s s sums oo s s ommes 5658 88 Saess 0§ 5 & 559w § 55 6 MMF

Audio-Amplifier or Modulator Rating—Peak Grid Drive equal to or less than the
bias—Class A Service.

Maximum Plate Voltage......... ... ... . ... ... ... ... ...... 1,000
Maximum Plate Current. ... ... ... ... ... ... ... .. ... .. .... 0.85 Ampere
Maximum Plate Dissipation......... ... .. ... .. ... ... .. ........ 85 Watts
Grid Bias Voltage...........oo i —50 Volts
Load Impedance. ............... i 7,000 Ohms

Undistorted Output. . ................ 10 Watts



Radio-Frequency Amplifier—Grid Bias practically at cut-off, grid drive
higher than the bias—Class B Service.

Maximum Plate Voltage.............cooiviiiiiiianiineninaecnn 1,250
Maximum Plate Current............ ... ... ... ... . .. ... ... ... 0.125 Ampere
Maximum Plate Dissipation............. ... ... ... .. .......... 100 Watts
Grid Bias Voltage. ... e —100 Volts
Peale OOUDUE: < « 5 ¢ wsiaie s 5 59 savaws &5 5 siweie s § 5 S § & 5 SEGTS § § § W 100 Watts

Oscillator or Radio-Frequency Amplifier—Grid Bias below Cut-Off—
Class C Service.

Maximum Modulated Plate Voltage (DC).. i 4 5% § % WSS £ 4 £ 6 § B 1,000 Volts
Maximum Non-modulated Plate Voltage (D(,) .................... 1,250 Volts
Maximum Plate Current.......... ... ... ... ... .. ... .. .. . ..... 0.125 Ampere
Maximum Plate Dissipation................oiiiiiiiiiiin.. 100 Watts
Maximum Radio-Frequency Charging Current in Grid and Plate Leads 5 Amperes
Approximate Grid Biag. : . « sowws o s s smaiens 5 56 5o a6 v 5 5 s a0 s 5 0w —150 Volts
Maximum Qutput. ...... ... ..o 100 Watts
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Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 276A Vacuum
Tube. These curves are taken with the filament operating on alternating current and with the
plate and grid returns connected to a center point on the filament transformer.

General Features

The electrical characteristics of the No. 276A Vacuum Tube are substantially the same
as the No. 242A Vacuum Tube except for interelectrode capacities and filament resistance. In
the design of the No. 276A Vacuum Tube, special attention has been given to obtain low inter-
electrode capacities. This permits of satisfactory operation over a wide frequency range. With a
filament potential drop of 10 volts, the filament current range of the No. 276 A Vacuum Tube is
2.8 to 3.2 amperes while for the No. 242A Vacuum Tube, the filament current range is 3.0 to 3.4
amperes. Thoriated tungsten is used for the filament in both tubes.

This Vacuum Tube has an unusually rugged type of structure which insures it against
breakage in shipment and service and makes possible the maintenance of uniform electrical
characteristics.



277A Vacuum Tube
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Classification

The No. 277A Vacuum Tube is a three-element tube which employs an indirectly heated
cathode and contains argon gas at a low pressure. It is intended for use in special circuits as a
relay or trigger-action device.

Base and Socket

The No. 277A Vacuum Tube employs a standard five-prong, thrust-type base suitable for
use in a Western Electric No. 137A Socket or similar type socket. The arrangement of electrode
connections to the base terminals is shown above.

Rating and Characteristic Data

Haater VOlERRE « o vumos sus s vwmws au s as v s o b8 sommse 5545 5% 3 5 Volts, AC
Norminial Heaber OUtienit, « . : s vamma s5 ¢ v wmpansss s sames 555555 2 Amperes
Anode-Cathode Potential Drop when Conducting . . ............. 10 to 20 Volts
Maximum Instantaneous Space Current ....................... 500 Milliamperes
Maximum Instantaneous Potential between Anode and

Control-Electrode . ...... ... 350 Volts

Maximum Potential between Cathode and Heater............... 12 Volts



Breakdown Characteristics

A typical curve relating the critical control-electrode potential to the anode potential is
given in the accompanying chart. This characteristic may vary from tube to tube and during
the life of a given tube.
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General Features

The No. 277A Vacuum Tube is primarily a rectifier of low internal impedance whose con-
duction cycle is determined by the relative instantaneous control-electrode and anode potentials.
The special treatment of electrode elements and the use of argon gas whose pressure remains
practically constant over wide temperature ranges are outstanding design features. The above
qualities insure uniform and reproducible characteristics essential to various circuit applications
such as: controlled frequency oscillators giving a square wave form, peak voltmeters or volume
leveléindicators, photoelectric cell control and recording equipments, and variable voltage
rectifiers.



280A Vacuum Tube

FILAMENT

Classification

The No. 280A Vacuum Tube is a half-wave, thermionie, mercury-vapor rectifier for use in
rectifving circuits designed to supply direct current from an alternating current supply.

Base and Socket

The No. 280A Vacuum Tube employs a standard four-prong thrust-type base suitable
for use in the Western Electric No. 130B or similar type socket. It is to be noted from the arrange-
ment of electrode terminals shown above that the filament terminals are tied together in parallel.
The corresponding socket terminals should also be connected to insure the hest contact conditions
for the filament current. The anode terminal is located at the top of the bulb and is arranged for
a special quick release connector. The tube can only be mounted in a vertical position with the
base end down.

Rating and Characteristic Data

Filament Voltage. .. ... ... . 2.5 Volts
Nominal Filament Current: o .o .s cvmwissosonmmnnessmmsaysssssmmenssean 3 Amperes
Approximate Anode-Cathode Potential Drop when Condueting............ 15 Volts
Maximum Peak Plate Current......... ... ... ... ... ... ... ... ... .. ... 0.5 Ampere
Maximum Peak Inverse Potential...... ... ... .. ... . ... ... ... ... ..... 3,500 Volts
Safe Operating Ambient Temperature. . .. e 10 to 50 Degrees C.

The anode-cathode potential drop is subbtantlally mdependent of the plate current. The
exact value varies from tube to tube and during the life of a given tube. Within the specified
ambient temperature range and plate current range it will vary “Trom 5 to 25 volts.



Typical Rectifying Circuits
For specific circuits the following ratings apply:
Number Load Potential Load Current

Type of Circuit of Tubes Volts Ampc:_res
Single-Phase, Half-Wave................... 1 1,000 0.}0
Single-Phase, Double Half-Wave............ 2 1,000 0.30
Single-Phase, Double Half-Wave

(Four Tube Series Circuit).............. 4 2,000 0.30
Three-Phase )
(Six Tube Series “Y” Circuit)........... 6 3,000 0.45

General Features

The mercury vapor type of rectifying tube has the desirable property of a low and almost
constant potential drop between the cathode and anode when the tube is passing current. Due to
their low potential drop a much more efficient rectifier system can be had than is possible by the
use of high vacuum rectifier tubes, whose potential drop are relatively high. The constancy of
the potential drop with space current makes possible rectifying systems whose regulation de-
pends almost entirely on the regulation of the plate transformers.

The No. 280A Vacuum Tube employs a highly efficient oxide-coated type of cathode. Tts
mechanical construction is such that the active materials are maintained for long operating periods
as well as during shelf life and shipment.



282A Vacuum Tube

FILAMENT

Classification

SCREEN-GRID CONTROL-GRID

The No. 282A Vacuum Tube is a four-element, screen-grid tube for use as a radio-frequency
power amplifier or a harmonic-generator at intermediate power levels at high frequencies. It may
also be used as an oscillator at high frequencies where the reduced plate to control-grid capacity

will be of advantage.

Base and Socket

The No. 282A Vacuum Tube employs a standard four-prong thrust type base suitable for
use in a Western Electric 130B (rigid), 131A (cushion), or similar type socket. The arrangement
of electrode connections to the base terminals is shown above. The plate terminal is located at

the top of the bulb and is arranged for a special quick release connector.

Rating and Characteristic Data

Pilgtnent VOIBEE, ¢ vowun s s v s o ammor s sssyswscems 08 5455 Buemsws i s
Nominal Filament Current......... ... ... . ... ... ............
Average Thermionic Emission. .. ...............................
Maximum Plate Voltage, DC........ ... ... ... . ... ... .........
Maximum Plate Current, DC........ ... ... ... .. .. ... ........
Maximum Plate Dissipation............... ... ... ... ... .........
Maximum Screen-Grid Potential. ... ............ . ... ...........
Maximum Screen-Grid Dissipation..............................
Average Amplification Factor............. ... ... ... ... ... . ...
Average Plate Resistance............. ... ... ... ... ..........
Average Mutual Conductance. ............ ... .. ... ... .. ......

Approximate Direct Interelectrode Capacities

Plate to- Control=Gridi: « voems s s si s s o somone o ¢ 6 5 5 65 5 @agoes & i s § &
Plate to Filament and Sereen-Grid. .. ......... ... .. ... ....
Control-Grid to Filament and Sereen-Grid......................

10 Volts

3 Amperes
1.25 Amperes
1000 Volts
0.100 Ampere
70 Watts

250 Volts

5 Watts

100

70,000 Ohms
1430 Micromhos

§ 0.2 MMF
$4 3 6.8 MMF
% 12.2 MMF



Average Static Characteristics

The accompanying eurves give the average static characteristics of the No. 282A Vacuum
Tube. These curves are taken with the filament operated on alternating current and with the
plate, screen and control-grid circuit returns connected to a mid-point of the filament transformer.
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General Features

The No. 282A Vacuum Tube employs an extra grid or secreen which provides an clectro-
static shield between the plate and control-grid. Such internal shielding eliminates the necessity
of neutralization to prevent unwanted oscillations or fecd-back if the rest of the circuit clements
are properly shielded. The screen has been designed to reduce the amount of current collected by
it. The No. 282A bulb is made of hard glass which allows it to operate at higher temperatures and
plate dissipation than the 254 type tubes.

The thoriated tungsten filament of this tube is made in a spiral of such form as to maintain
the tube internal impedance low and constant during its life. The mechanical structure has ade-

quate strength for severe usage.



284 A Vacuum Tube

Classification

PLATE A FILAMENT
©

The No. 284A Vacuum Tube is a 3 element tube for use as an audio-frequency amplifier,

modulator, oscillator, or radio-frequency amplifier.

Base and Socket

The No. 284A Vacuum Tube employs a standard four prong bayonet pin type base suitable
for use in a Western Electric 112A or similar type socket. The arrangement of electrode connec-

tions to the base terminals iz shown above.

General Ratings and Information

Filamient Vo ame: « s s 520 s sovemm 00 5 5 esmmn g s d 5 5 soem s 4 3 ¢ 5iamems o 2
Nominal Filament Current................... ... ... ... .........
Maximum Plate Voltage........ ... ... .. ... ... .. ... .. ... . ......
Maximum Plate Current............. ... ... ... . ... .. ... .......
Average Plate Resistance. .. .. cooovsviviivnsasinsswisssseasansss
Average Amplification Factor.................... ... ... ... ... ...

Approximate Direct Interelectrode Capacities
Plate to Gridseeanisssvommensoss nmis 693 350950555 0mma 49585 atas
Plate to Filament. .. .. ... .. .. . ... .. ... .
Grid to Filament. .............. ... .

Audio Amplifier or Modulator Rating—Peak Grid Drive equal to or less

than the bias—Class A Service.
Maximum Plate Voltage........ ... ... ... ... . ... . . ... .. ...
Maximum Plate Current. ............ o

Maximum Plate Dissipation................... ... ... .. ... ......
Grid Bias Voltage. ... ..o

10 Volts AC.
3.25 Amperes
1250 Volts
0.150 Ampere
1900 Ohms
4.7

1000

0.85 Ampere
85 Watts
—165

Typical outputs obtainable within recommended operating conditions for different resist-

ance loads, R, and for inputs on the grid equal to the grid bias:



Approx. Funda- Second Third

Plate Plate R, mental Har- Har-
Current  Approx.  Resist- Load Power monic monic
Plate (Milli- Grid  ance, Rp, Resist~ Output % of %o of
Volts  amperes)  Volts (Ohms) ance (Watts) Funda. Funda.
750 100 —106 1600 R=2Rp 16.6 4.5 .8
R=5Rp 10.5 1.1 .03
750 75 —116 1760 R=2Rp 16.9 7.5 2.0
R=5Rp 10.8 2.0 .18
1000 85 —165 1700 R=2Rp 33.3 10.0 3.2
R=5Rp 22.5 2.4 .4
1000 50 —178 2100 R=5Rp 20.6 5.0 1.8
1250 60 —228 2000 R=2Rp 52.5 15.8 5.6
R=5Rp 41.5 5.1 2.2
1250 40 —238 2440 R=5Rp 31.3 7.0 2.8

. It is possible to obtain very substantial reduction in 2nd harmonic output bg the use of the push-pull circuit.
With resistance loads greater than twice the plate resistance of the tube, improved levels of harmonic outputs are
obtained with relatively little sacrifice in the level of the fundamental power outputs.

Radio Frequency, Oscillator, or Amplifier—Grid Bias practically at or
greater than cut-off, grid drive higher than the bias—Class B or C Service.

Muaximurn. Plate Volbage: . . « scouow s a5 vamen 5 s 8 5 momws o 52 pmmi » 1250
Maximmwm: Plate Currentoue oes s oo somises s ammns s 855 sewms 0.150 Ampere
Maximum Plate Dissipation................................ 100 Watts
Grid Bias Voltage. ...ttt —300 Volts
Maximum R.F. Charging Current in Grid or Plate Leads. . ... .. 5 Amperes
Poak QUEDU: - i« vivrnes o5 8 5 wwsras § 6 o 0w ees 5§ § Seees § s & 5 amm s 100 Watts

Average Static Characteristics

The accompanying curves give the average static characteristics of the No. 284A Vacuum Tube. These
curves are taken with the filament operating on alternating current and with the plate and grid returns con-
nected to a center point on the filament transformer.
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General Features

The electrical characteristics of the No. 284A Vacuum Tube make it especially suitable for audio-frequency
power amplifier or modulator. In the design of the No. 284A Vacuum Tube, special attention has been given to ob-
tain low interelectrode capacities, low plate resistance and uniform heating of the plate. Thoriated tungsten is used
for the filament.

This vacuum tube has an unusually rugged type of structure which insures it against breakage inshipment
and service and makes possible the maintenance of uniform electrical characteristics.



Cate Nos
101+D
101 -F
205«D
205 -F
2L5=A
231-D
242=A
244 =A
247 =4
24—9 'A
252=-A
254 -4
254 -3

Cat. Nos

100-L
100-M
100-R
112=-A
115+8

WESTERN ELECTRIC

VACUUM TURES AND VACUUM TUBE SOCKETS
FOR USE WITH AMATEIR RADIO TELEPHONE TRANSUTIITING FQUIPWMENT

Vacuum Tubes

e

87.75
5425
7400
8400
3450
4470

17450
260
2460

10,00

10.25

23 .25

21425

Price E

$2.30
1480
2430
14450
3400

Vacuum Tube Sockets

ach

Prices subject to change without notices

Cat, Noo

256=A
259=4
262-A
264 -4
271 =A
272=A
274 -A
275=A
276 -A
2TT7T-A
280 -4
282-4A
284-A

Cats Nos

125-B
130=B
131-A
134=4
137 =4

Price Each

$7.25
4,00
4400
2450
13.25
4,25
2480
4425
17450
10400
6425
31,00
25400

Price Kach

$1 430
1430
280
4‘:'85

13.85
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