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FOREWORD

ESSENTIAL CHARACTERISTICS is especially prepared to pro-
vide the Service Technician with a single source of reference
containing data on every tube likely to be found in any home
receiver—AM, FM, Hi-Fi, or television—as well as special purposes,
Planar and ceramic tubes, Thyratrons, Ignitrons, Vidicons, Reed
Switches, Radio & TV Pilot Lamps and Entertainment Semicon-
ductors.

Data presented include those characteristics and ratings essen-
tal to fast, efficient trouble-shooting. Basing diagrams for all tubes,
including picture tubes, are in the back of the book with an index
by tube type.

The electronics engineer, amateur, and experimenter will also
find this a valuable quick-reference for tubes currently in use.

Included in the present edition of this hand book is a section:
listing the essential physical and electrical characteristics of tele-
vision picture tubes both monochrome and color. For reference
purposes and the convenience of the user, five-star, special pur-
pose, planar, ceramic, thyratron, and ignition tubes have been in-
cluded with receiving tubes.

A section entitled “Explanation of Terms and Data Used in This
Book” is included to aid in the proper evaluation of the informa-
tion presented. Following this section are tube classification charts
arranged to provide a quick and convenient reference to the tubes
that are available for specific classes of service in which the reader
may be interested. The tube listings follow this section.
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X-RADIATION WARNING

The voltages employed in some television receivers and other
high-voltage-equipment are sufficiently high that high-voltage recti-
fier and shunt regulator tubes, television picture tubes and certain
other high-voltage electron tubes may produce soft X-rays which
can constitute a health hazard on prolonged exposure at close
range, unless such tubes are adequately shielded. The need for
this precaution must always be considered in equipment design.

Precautions must be exercised during the serving of equipment
employing any of the above high-voltage tubes to assure that all
shielding components are replaced to their intended positions
before the equipment is operated.

Before operating any eleciron fube at 10,000 volts or higher,
the tube manufacturer's detailed rating sheet for that particular
tube should be reviewed.



EXPLANATION OF TERMS AND DATA
USED IN THIS BOOK

RATING—A limiting value of voltage, current, frequency, etc., beyond which tube
life may be seriously impaired.

CHARACTERISTIC—A property of a tube, inherent in its design, such as its ability
to deliver a certain power output with specific electrode voltages applied.
BOGEY—An average characteristic value; a tube exhibiting these average values
is termed a bogey tube.

RATING SYSTEMS

Maximum ratings given in this book are based on one of the three rating
systems in common use: the design-center system, the design-maximum system,
or the absolute-maximum system. Ratings based on the two latter systems
are indicated by a footnote reference, and if the rating is not followed by a
footnote symbol the design-center rating system is applicable. To determine
whether or not a tube is used within ratings in a specific application, the
rating system specified must be taken into account since each rating system
requires a different procedure for determining conformance to ratings.

Design-Center Rating System To establish conformance to ratings in the design-
center rating system, the ratings should not be exceeded with a bogey tube
operating in the equipment under average conditions with respect to supply -
voltage, signal, temperature, component values, adjustment of controls, and
other variables.

Design-Maximum Rating System To establish conformance to ratings in the
design-maximum rating system, the ratings should not be exceeded with a
bogey tube operating in the equipment under the worst probable combination
of conditions with respect to supply voltage, signal, temperature, component
values, adjustment of controls, and other variables.
Absolute-Maximum Rating System To establish conformance to ratings in the
absolute-maximum rating system, the ratings should not be exceeded with
any tube of the specified type operating in the equipment under the worst
probable combination of conditions with respect to supply voltage, signal,
temperature, component values, adjustment of controls, and other variables.
The term “worst probable combination of conditions” used above is not
intended to in¢lude conditions under which useful performance of the equip-
ment could not be obtained, since the equipment is not likely to be operated
for long under such conditions.

ELECTRODE VOLTAGES

Electrode voltages indicated as “Max” in the tables are maximum ratings,
and are measured with respect to the following reference points:

1. For cathode types, the reference point is the cathode terminal.

2. For filamentary types operated on direct current, the reference point is the
negative terminal of the filament.

3. For filamentary types operated on alternating current, the reference point is
the electrical center of the filament, usually located at the center-tap of the
heater-supply transformer, rather than at the physical center of the filament.

POWER DISSIPATION

Plate Dissipation For Class A amplifiers, the maximum plate dissipation occurs
at the zero-signal condition. The maximum peak input signal voltage should
not exceed the bias voltage.

For Class B amplifiers, the maximum plate dissipation theoretically occurs
at approximately 63 percent of the maximum-signal conditions, but practically
may occur at any signal-voltage value.

For converters, the maximum plate dissipation occurs at the zero-signal

co.nQition and at the frequency at which the oscillator-developed bias is a
minimum.
Screen Dissipation When a maximum screen voltage is shown in the data, the
full rated screen dissipation is allowable at any screen voltage within the
screen-voltage rating. When a maximum screen-supply voltage is shown, the
allowable screen dissipation must be decreased, according to the accompanying
screen-rating chart, if the screen voltage is greater than 50 percent of the
rated screen-supply voltage.
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SYMBOLS AND ABBREVIATIONS

The following symbols and abbreviations are used throughout the tube
characteristics data:

E,~—Plate Voltage I,—Plate current

E.—Grid Voltage I.—Grid current
E.,—Grid-number 1 voltage I;—Grid-number 1 current
E»—Grid-number 2 voltage I,—Grid-number 2 current
E4—Grid-number 3 voltage I,—Cathode current
E..—Grid supply voltage K—Cathode

E.—Grid-number 1 supply voltage

E.»—Grid-number 2 supply voltage #—Amplification factor

Eces—qvéid-number 3 supply voltage ;_Pé,:_tiz resistor

G;—Grid number 1 R, —Grid-number 1 resistor
G,—Grid number 2 R, ;—Grid-number 2 resistor
Gy—Grid number 3 R,y—Grid-number 3 resistor
G,—Grid number 4 R,—Cathode resistor

G, —Transconductance R,—Plate resistor

ARRANGEMENT OF DATA

The essential characteristics listed for each receiving tube are presented
in columns described as follows from left to right:
TUBE TYPE

Tubes are arranged in numerical-alphabetical order. Those having the same
basic designation but differing in suffix (e.g, 6BG6-G and 6BG6-GA) are
grouped together when the types have equivalent electrical characteristics.
All of the information presented applies to each type in the group, with the
possible exception of the information in the “Outline Drawing,” “Capacitance
in Picofarads,” “Filament Volts,” or “Filament Amp.” columns. When this
information differs, the values are horizontally aligned with the type designa-
tions to which they apply.

designations printed in boldface indicate metal tubes, and designations

in italics indicate miniature tubes. The symbol @ is used for subminiature
tubes, and the symbol M is used for compactrons. All other types listed are
larger glass tubes or special shapes, with the exception of planar tubes and
nuvistors, which are so identified in the “Classification by Construction”

column.
The following suffix letters are in common use in tube designations and
have the indicated significance:



G signifies a glass bulb and an octal base.

GT signifies a T-9, straight-sided glass bulb and an octal base.

A, B, C, D, E, and F assigned in that order signify a later and modified
version which can be substituted for any previous version but not vice-
versa. The assignment of a suffix in this series does not-convey any infor-
mation as to the nature of the modification incorporated.

X signifies a base composed of special low-loss material.

Y signifies a base composed of special intermediate-loss material.

The symbol T indicates a type having heater warm-up time- controlled for
series-string service.

CLASSIFICATION BY CONSTRUCTION

This column presents a descriptive title for each tube. When the tube
represents an improved or modified version of an older type, the basic proto-
type is given in parenthesis following the descriptive title. The inclusion of
the prototype is done to give aid in identifying the general characteristics of
the tube under consideration and does not necessarily imply direct inter-
changeability between this version and the prototype. Whether or not the
tubes -.can be used interchangeably depends on the particular characteristics
and requirements of each individual application. .

X-RADIATION RATING

This column is applicable to High Voltage Rectifier, Shunt Regulator, and
Cathode-Ray Tubes.

High Voltage Rectifier and Shunt Regulator Tubes — Information is pre-
sented on the maximum X-radiation rating in -milliroentgens per hour
(mR/hr) extracted from the latest available EIA published product informa-
tion. The mR/hr. maximum shown is based on known attenuation factors of
tube construction materials and accumulated sample test data taken initially
and during life test on the particuiar tube type, and the tubes do not exceed the
maximum rating limit at any time throughout their useful life, when operated
within the maximum ratings, including filament voltage, specified on the indi-
vidual published product information sheets. This X-radiation maximum rating
is based on the use of the Victoreen 440 RF/C Survey Meter as the standard
instrument for X-radiation measurement with its plastic spacers four (4) inches
from the external surface of the tube under test. Tube types having no X-radia-
tion rating @ are identified. For X-radiation rated replacement tubes, see
chart § on page 20.

Cathode-Ray Tubes-—Reference is made to available JEDEC X-radiation
isodose and limit curves. [N Tube types having no X-radiation reference to
isodese or limit curves are identified. A
BASE CONNECTIONS

“The basing diagrams are arranged in.numerical-alphabetical order in the back
of this book with an index by tube type. These diagrams are schematic repre-
sentations of the terminal connections and do not necessarily indicate internal
tube construction.

As an additional feature, each basing diagram has listed all tube types
having that particular basing arrangement; this listing is useful in a prelimi-
nary search for interchangeable tube types.

In tubes having more than one grid, the grids are numbered consecutively
in accordance with their location proceeding from the cathode to the plate.
Thus, grid number 1 is the grid which is physically located nearest the cathode.
In pentodes, grid number 2 is generally referred to as the screen grid, and
grid number 3 is generally referred to as the suppressor grid.

In multisection tubes that contain two or more structurally similar sections,
the similar sections are designated as section 1, section 2, etc., depending
upon the connection of the electrodes to the terminal pins. The highest section
number is assigned to that section having an electrode connected to the
lowest-numbered base pin, and successively lower numbers are assigned to
additional sections according to the sequence in which the connections of the
same type of electrode in all sections are made to successively higher-numbered
base pins. When similar sections have one or more electrodes in common,
the assignment of section designations is determined by whichever independent
electrode is connected to the- lowest-numbered base pin.



OUTLINE DRAWINGS

This column presents information on the physical characteristics of each
tube. When the physical characteristics of a tube conform to standard or
commonly used configurations, an outline drawing number is shown which
refers to tube drawings presented in the section “Outline Drawings.” If the
physical characteristics of a tube do not conform to any of the standard outline
drawings, the designation “T-X” is shown. In this case, reference should be
made to the T-X Table at the end of the Outline Drawing Section which
presents data relative to the physical characteristics of these special tubes.
FILAMENT VOLTS

Unless otherwise stated in this column, the filament or heater may be
operated with either alternating or direct current. If two values of filament

voltage are given, the tube has a center-tapped filament or heater and may
be operated with the halves in series or parallel.

FILAMENT AMP

‘This column lists the filament or heater currents. These current values are
for a bogey tube operated at the filament voltage specified in the “Filament
Volts” column. If the filament or heater is center-tapped, the currents are
aligned with the corresponding voltages for series and parallel operation.

MAX PLATE WATTS

The plate dissipation listed is a maximum rating. For interpretation of
maximum ratings, see the section “Rating Systems.”

MAX PLATE VOLTS

The plate voltage listed is a maximum rating. For interpretation of maximum
ratings, see the section “Rating Systems.”

MAX SCREEN VOLYS AND WATTS

The screen voltage and dissipation listed are maximum ratings. When the
symbol 8 is used, the screen voltage is a supply voltage. For interpretation
of screen ratings, see the section “Rating Systems.”

CAPACITANCE IN PICOFARAD

Unless otherwise noted, all capacitance val are average values, and those
for glass tubes are measured with an external close-fitting metal shield
connected to the cathode terminal. The symbol & indicates a maximum value
of capacitance, and the symbol A indicates a value measured without external
shield. All val are ed with the filament or heater cold and with no
direct-current electrode voltages applied.

In measuring the capacitances, all metal parts except the input and output
electrodes are connected to the cathode. These metal parts include internal
and external shields, base sleeves, and unused pins. In multisection tubes, the
electrodes of the sections not common to the section under test are connected
to ground.

Input capacitance is measured from the input grid to all other electrodes
except the plate, which is connected to ground.

Qutput capacitance is measured from the plate to all other electrodes except
the input grid, which is cted to gr d.

Grid-to-plate capacitance is measured from the input grid to the plate, with.
all other electrodes connected to ground.

The capacitance values for twin-section or triple-section tubes refer to each
section unless subscript numbers are used to designate the values for each
section. Subscript designations are also used with the capacitance values of
dissimilar double-section and three-section tubes.

SERVICE

This column indicates a potential application of the type. The class of
service listed is not necessarily the only one for which the tube is suitable.
Class A Amplifier is an amplifier in which the grid bias and applied alter-
nating grid voltage are such that plate current in a specific tube flows at all
times.
Class AB Amplifier is an amplifier in which the grid bias and applied alter-
nating grid voltage are such that plate current in a specific tube flows for
appreciably more than half but less than the entire electrical cycle.
Class C Amplifier is an amplifier in which the grid bias is appreciably greater
than the cutoff value so that the plate current in each tube is zero when no
alternating grid voltage is applied and so that plate current in a specific
tube flows for appreciably less than one-half of each cycle when an alter-
nating grid voltage is applied.




To denote that grid current does not flow during any part of the input
cycle, the suffix “1” may be added to the letter or letters of the class
identification. The suffix “2” may be used to denote that grid current flows
during some part of the cycle.

OTHER COLUMNS-—-GENERAL

The columns to the right of the “Service” column show typical electrode
voltages applied and the characteristics obtained with these voltages when a
bogey tube is used. The electrode voltages shown are not the only ones at
which the tube may be operated; they are selected to show concisely some
guiding information as to the characteristics of each tube type.

The electrode voltages listed are measured with respect to the following
reference points:

For cathode types, the reference point is the cathode terminal; except that
when cathode bias is used, the reference point is the negative terminal
of the cathode-bias resistor.

For filamentary types operated on direct current, the reference point is the
negative terminal of the filament.

For filamentary types operated on alternating current, the reference point
is the electrical center of the filament, usually located at the center-tap of
the heater-supply transformer, rather than at the physical center of the
filament.

Filament or heater voltages are measured between the filament or heater
terminals.

The column headings used are not always applicable for tubes designed to
serve as television deflection-amplifiers, television dampers, signal rectifiers,
power rectifiers, and regulators. In these cases the data reads across the space
normally occupied by the columns. In addition, some of the data given may be
ratings rather than characteristics.

PLATE VOLTS

Other values of plate voltage may be used, provided that they do not exceed
the maximum rated plate voltage.

SCREEN VOLTYS

Other values of screen voltage may be used, provided that the maximum
rated screen voltage is not exceeded or, if maximum supply voltage is
specified, the limitations of the Screen Rating Chart are observed.

NEG GRID VOLTS

The values of grid voltage or cathode bias are chosen to adjust the plate
and screen currents to levels that give satisfactory tube operation and hold
the plate and screen dissipations within the maximum ratings.

PLATE MILLIAMPERES

‘These values are for bogey tubes under the conditiens given in the adjacent
columns, The symbol {, used with audio-output tubes, indicates that the
current listed was measured without a signal input to the control grid of the
tube; maximum-input-signal plate currents are usually higher.

SCREEN MILLIAMPERES

These values are for bogey tubes under the conditions given in the adjacent
columns. The symbol }, used with audio-output tubes, indicates that the
current listed was measured without a signal input to the control grid of the
tubes; maximum-input-signal screen currents are usually higher.

Rp, OHMS

The plate resistance (Rp) of an electronic tube is the ratio of a amall
change in plate voltage to the corresponding change in plate current, with all
other electrode voltages maintained constant.



Gm, MHOS

The transconductance (Gm) of an electronic tube is the ratio of a small
change in plate current to the small change in grid voltage that produces it,
with all other electrode voltages maintained constant. Unless otherwise noted
all transconductance values in this handbook are grid-nomber 1-to-plate
transconductances.

# FACTOR

The amplification factor (1) of an electronic tube is the ratio of a small
change in plate voltage to the small change in grid voltage when the plate
current and all other electrode voltages are maintained constant.

LOAD FOR RATED OUTPUT, OHMS
When operating conditions are given for two tubes in push-pull, the
symbol § indicates that the load resistance given is the plate-to-plate value.

POWER OUTPUT, WATTS

For power-output tubes, the value given refers to the average tube power
output (plate-input power minus plate dissipation) for the indicated operating
conditions. The useful power output is the tube output less the circuit losses.
In Class-A operation, the rated tube power output is measured with an audio--
frequency sinusoidal input signal whose peak value is equal to or less than
the d-c grid-number 1 bias voltage applied to the tube.

CLASSIFICATION CHARTS

FIVE-STAR TYPES
Special-Quadlity Tubes for Critical Applications

7-Pin 9-Pin
Clagsification Miniature Miniature Octal
Low-Current Rectifiers 5726
Diodes 6919
Full-Wave Power Rectifiers 8202 6203 8087
Single u <40 8135
5844 5670
5687
5814-A
Triodes <40 g;?g-A
6386
7861
Twin 5751
5965-A
s
40
w> 6414
Sharp 56564 6688
Cutoff 6138
6265
Voltage 8425-A
Amplifiers BA26-A
Remote Cutoff 5749
Pentodes Dual Control 5725
ifi 6005 5686
Power Amplifiers 5680
High-Voltage Regulators 7239
5750
Heptodes rae
Thyratrons 8727




Receiving Types
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Max Output
Current Single Twin Triple
Service in Ma Filament Cathode Filament { Cathode | Cathode
0.5 1AD2-A
1AY2-A
1BC2-A
1BC2-B
TV High- 1BH2-A
Voltage 1BY2-A
Rectifier 1DG3
1DG3-A
1G3-GTA
1K3-A
1ve
1X2-C
0.6to 1.9 2AV2 2AS82-A 3AT2-B
2BU2 3BN2-A
2.0to 3.0 3CU3-A 2CN3-B 3DB3
3DC3 3A3-C 3DF3
3AW2-A 3DF3-A
3BS2-B 3DH3
3BT2-A
3BW2 3DJ3
3CN3-B 3DR3
3DA3 3DS3
Low- 1.0 per plate 6BJ7
Current 9.0 to 12 6ALS 6BC7
Rectifier per plate 12AL5
50 to 99 6X4
Rﬁgggg 100 to 149 86W4 50DC4 5V3-GT
Y 150 to 199 6CA4
200 to 299 5U4:GB
120 to 175 6AX3 17AX3
6AX4-GTB 17AV3-A
6AY3-B 17BW3
TV Damping 6BJ3 22BW3
iode 6BW3 1432HQ7
12AX3 1633GT7
12AVY3-A  1433GY7
12BT3 1433GY7-A
180 to 350 6BE3 17BE3
6BS3-A 17BS3-A
6BZ3 17BZ3
6CG3 17DE4
6CJ3 19CG3
6CL3 19DE3
6DE4 22DE4
6DN3 25CG3
12BE3 34CE3
12BS3-A 1438HE7
12CL3 1438HK7
1512HE7
400 to 450 6DK3 19DK3
6DQ3 19DQ3
6DQ3-A 25DK3

Type designations of minialure tubes are shown n italics,



12 TRIODES
Amplification Single Twin or Doube
Factor Heater Current in Milliamperes Heater Current in Milliamperes
I 600 450 300 150 Other 600 450 300 150 Other
2.0|12B4-A 12B4-4 1410GF7-Als11CY7 | 1W6CY7
to 1£13GF7-A 1Z6EAT7
9. 1515EA7 146EM7
1B15FY7 166FM7
146FY7
146GF7-A
146GL
10 12AF4-B gA F4-B 6C4 {6AF4-A ) 144HA7 5HAT7 {124U7-A {12AUT-A{YM46F)7
to leDZs D22 6Dz if6BAI1 |I48BALL |12BH?-A 147247
19 |654-4 16C M7 147247
6GU?
12BH?-A
20 134137728 (1417178 1425]Z8 46JZ8 16CGT I8CG7 18FQ7 6AK9
to 1424JZ8 § Ls6CM? BFQ7 128N7-GTA| 146F]7
29 6FQ? 142329 %31AL10
6SN7-GTB
1616AK9 |
30 leye-a 6B07-4
to SBZY
39
40| 1515MF8 | 15211.R8 146LR8 | 2%48BU1] |6BK?7-B |124Y7 124Y7 | 146AK9
to] 1416LUS {14211 U8 46LUR | K11IBTI11124V7 146AS11
59 1416LU8B-A 166MF8} 1411CA11] }414BL11 I46CA11
111CF11| ¥$14BR11 246BH11
L11CH11 K15AF11 256M11
1616AK9 | 1415BD11 12AV7
1423729 16BX 11
31AL10
60 6ABS 3410GF7-AM11CY7 1 6DT8 12ATY 1464811
to 124A77-A VIgATY 12DT8 146CA11
69 1813GF7-A K6CYT
KISEAT OEA7
1515FM7 LEEMT7
1515FY7 146FM7
156FY 7
146GF7-A
146GL7
12A27-4
70 |2GKs I8GK6 | 4GKs 6GK5 6SL7-GT [12SLY-GT
to SHAS 6HAS
79 SHMS5 6HMs5
80 6AMY4
to
89
100 164HAT | 145HAY |6EU7Y 124X7
18AX7 12AX7-4
124X7-A | 7086
7025 1457247
147247
TRIPLE OR THREE-SECTION TRIODES
Amplification Heater Current in Milliamperes
Factor 600 450 300 150 Other
Medium-p 6AV11 12AC10-A 6MDS8
10 to 49 156K11 6MJ8
146010 6MNS8
9MN
High-u 6AC10 6D10 19EZ8 6AK10
50 to 100 6C10 6EZ8
146K 11 6GY8
16U10 BAC10
9AK10
9AM1I0

Type designations of miniature tubes are shown in stalics.



TRIODES WITH DIODES
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Amplification Heater Curreat in Milliampers
Factor u 600 450 300 150 Other
10 to 49 with 2 diodes 6810 8B10
50 to 100 with 2 diodes EF M8 EAVS 124V6 BAGIL
14GT8 6AY11
14JG8
30AG11
with 3 diodes 6T8-A 1978
TRIODE-PENTODES
Amplification
Transconductance, Factor Heater Current in Milliamperes
Pentode Section Triode Section 600 450 300 Other
5500 40 5CG8 6CG8-A
5500 70 5 W8 6LX8 8JWV8
6000 43 SFG7Y 6FGY
6400 40 S6EA8 6EAS8 18EAB
6HB?
65600 45 6FV8-A
6500 95 6T9
6500 70 19HVSE
7500 46 SGHE-A 6GHB8-4 SGHE-A 12IN8
sKZ8 6JN& SKZ8 18JN8
6KZ8 18KG8
8000 43 6AU8-A
9000 100 EMVE
9500 70 BAWE-A 8AWSE-A
9500 110 10LZ8
10000 40 8CX8 6CX8
10000 100 6KTS
10700 70 6JV8 8JV8
11000 46 10JY8
11500 100 BGNE 10GN8 BGNE
12000 70 11JE8 eJES8
12500 100 S8EBS 8EBS8
13000 40 6LJ8
19000 75 10LWS8
20000 46 10KRE BKR8-A
20000 100 6LY8
21000 20 9AHY 6AH9
30000 39 6AGYH
30000 59 SAL9 6ALY

Type designations of miniature tubes are shown in italics.
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Sharp-Cutoff Remote-Cutoff
Heater Current in Milliamperes Heater Current in Milliamperes
Gm umhos 600 450 300 150 Other 600 450 300 { 150 Other
3,000 to 4,900 6BHE 6BA6 J2BA6 |12DZ6
5,000to 7,900 [148BU11 fg;g?‘u 6AUG-A |12AU6(346BH11 149BJ11
8,000 to 8,900 }3CB6 4C B6 6CB6-A 1%6BW11 |3BZ6 4BZ6 6BZ6
DEg: 4LU6 |4JHE
148BM11 148BM11
9,000 to 8,900 [3DK6 yDK6 6DK6
10,000 to 11,000 [12DQ7 1414BR1112DQ7 146AF11 RFS6 3FS6 6ARI11
1K15AF11 146AS11 [8ARI11 {11AR11 6FS5
1415BD11 146BD11 [148BQ11} 1411BQ11 1416BQ11
11,100 to 13,000{8BN11 |1511BQI11.12BY7-A 6J11 4EH7Y 6EH7? 6BN11
148011 6JG5 6GM6 146BW11
8CB11 146M11 6GM6
12BY7-A 1516BQ11
1416 BX 11
14,000 to 14,900 J D6 6JD6 16EW6{6 EW6E
EWe
15,000 to 22,000} 2GU5 4EJ? 6EJ7 6GUs 146CA11
3JC6 kJCe 6JC6
1€11BT11{1§14BL11} 6JC6-A
1411CA1l
K11CF11
M11CH1}
30,000 to 40,000 {12GN7-4 | 7KY6 12HG?
PENTODE POWER AMPLIFIERS
Power
Output Heater Current in Milliamperes
Service in watts 600 450 300 150 Other
10to 1.9 [12CASs 1412AE10 26EHS5 6AK6 1418AJ10
1413V10 85C6
60EHS
S0HK6
2.0t0 2.9 |12Cs 17CUs 25C6 60C5 146G11
18CUS 6CUs
4.0 to 6.0 6AQ06 6AQ6-A 146AD10 6GK6
Output 8BQ6 6V6-GTA 146AD10-A} 146T10
Amplifier 1510AL10 10GKé 146AL11 146Z10
1410T10 1612AL11 146BF11 | 1424BF11
1410210 1512T10 6BQ5 7189-A
1512BF11 |1413Z10 1%6BY11
17AB10
1417BF11
1417BF11-A
7408
9.0 to 12,5 6L6-GC 7355
6550-A 7581-A
Horizontal-Deflection 12DQ6-B| 17DQ6-B | 30]JZ6 6DQ6-B 6JM6
Amplifier 12GES 17GE5 L33]V6 6GE5 6JN6
12JF5 17GV5 6GF5 6]S6-B
12JN6 17]B6-A 6GV5 6]S6-C
16GY5 17JM6 6GY5 6JZ6
16KA8 17JN6 6HB5 6KD6
21]S6-A 21GY5 6HE5 6LB6
21LG6-A] 21HB5-A 6HF5 6LW6
24LQ6 21JVé6 6] B6-A 6LX6
26HUS 21JZ6 6JE6-B | 1412HE7
26LW6 21KA6 6JE6-C | 1432HOQ7
26LX6 31JS6-A 314583HK7
1433GT7
1433GY7
1433GY7-A
36K D6
1438HE7
1438HK7
40KD6
Vertical-Deflection 10JA5 1421LR8 6EZ5 6JB5
Amplifier 1416AK9 | 1421LU8 6HB6 16AK9
1516LU8 342379 6HES 1431AL10
1%16LUS-A 146LR8
146LUS
6JAS

Type designations of miniature tubes are shown in italics.
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Heater Current in Miliiamperes
Classification 600 450 300 150 - Other.
Shunt HV SBK4-C
Regulators SEH4-A
6EJ4-A
SEL4-A
S6EN4
6LH6-A
6L.J6-A
6MAS
Pulse
Regulators 6HV5-A
8JD5
8JH5
6JK5
PENTODES WITH DIODES
Heater Current in Milliamperes
Classification 600 450 300 150 Other
arp-Cuto With 1 diode |64 M8 8AMSE-A
Pentode with 2 diodes § 6LT8. 8LTS 11LT8
DUAL-CONTROL PENTODES
Heater Current in Milliamperes !
Clasgification 600 450 300 150 Other
Dual-Control SDT6 2D7T6 =6D16 ADIO
Amplifier 1410AL11 6GX6 6DTE-A 146AD10-A
1410T10 6GYé ALLL
%I12BF11 GHZE 146BF11
1412AE10 166BY11
1412AL11 146G11
1812T10 46T10
1413V10 1418AJ10
1417BF11 1424BF11
1417BF11-A
HEPTODES
Conversionr
ra d nce Heater Current in Milliamperes
Service in Micromhos 600 450 300 150 Other
Converter 450 to 500 EBEG. _{ IZBES
Dual-Control
Amplifier 3CS6. 4CS6 6CSe
MISCELLANEOUS TYPES
Heater Current in Milliamperes
Classification 600 450 300 150 Other
Quadruple Diodes 6JU8
6JUS-A
Triode-Tetrodes GCL8-A
Tetrodes 2CY6 6CYE
Twin Pentodes 3BU8 4BUS 6BUS 6BV 11
SHS8 4HS8 6HS8 6LES
246BAI11 4MK8 6MK8-A
248BALL
10LES
12BV11
Gated-Beam. Tube 1410210 1413710 6KS6 146210
1417AB10
Sheet-Beam Tube 6AR8
SHWS
6JHS8
6MES

Type designations of minigture tubes are shown in italics.
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SPECIAL-PURPOSE TYPES

Diodes Triodes [ Tetrodes | Pentodes
l Re- Hep-
Classifi4 With' Sharp pnote | Power [Regu-§ todes | Triode-
cation Pingle |Twin }Singlei Twin Double} Diodes Cutoff] Cut~ { Amplifierj lator § Dual | Pen-
off Control | todes
Com- 16844 6197
puter 5963
Types 6211-4
6350
6463
7044
Low- 12AY7
Micro-
phonic
Types
Mobile- 6663% 6664 (6679 7724 R7167§ 666! 16660 | 5469 8678
Com- 6680 7717 § 6676 16662 | 6677 7718
munica: 6681 7ol 8108
tions
Types
Miscel-§ 5558 HR4-4 7233 |6AST-GA] 7247 6485 6AKE |7239
laneous] 5561} GYA ieDJ8 8136 5824
5998-A 6046
6080 7189-A
7025 7355
7370 7408
581
7581-A
8068
Low- 2DF%
Power 807
Trans- 6146-A
mitting 6146-B
6550-A
6883-A
B8883-B
7984
8106
8156
Type designations of miniature tubes are shown in italics.
THYRATRONS
DC Cathode Peak Filament or Heater
Classification Current in Inverse Voltage in Current in Types
Amperes Anode Voltage Volts Amperes
025 350 6.3 0.25 *6D4
0.075 350 6.3 0.6 884
0.5 500 2.5 5.0 FG-81A
0.5 5000 2.5 50 B557
1.0 1250 2.5 8.3 6014 /C1K
1.5 1250 2.5 7.0 C23
1.5 1250 2.5 7.0 393A
1.6 20000 5.0 10.0 5563A
1.6 15000 50 7.5 678
2.5 1250 2.5 9.0 710768011
2.5 1250 2.5 9.0 710L/7518
2.5 1000 5.0 4.5 9
2.5 1250 2.5 9.0 5632/C3})
Triodes 2.5 1000 5.0 4.5 720
2.5 1000 5.0 4.5 5728
2.5 3500 2.5 9.0 7725
2.5 3500 2.5 9.0 7726
3.2 1500 2.5 12.0 5544
5.0 3000 5.0 18.0 414
6.4 1500 2.5 210 6807
6.4 1500 2.5 21.0 6808
6.4 1500 2.5 21.0 6800
6.4 1500 2.5 21.0 6858 /760
6.4 1500 2.5 21.0 6859 /760P
12.5 10000 5.0 20.0 5830
16.0 1250 2.5 31.0 5665/C16)
18.0 1500 2.5 34.0 5855
0.2 500 6.3 0.5 *5663
0.028 500 6.3 0.15 *5606A
0.1 1300 6.3 0.6 *2D21
0.1 1300 6.3 0.6 502A
0.1 1300 6.3 0.6 2050A
0.1 1300 6.3 0.6 **5727
Tetrodes 0.5 1000 2.5 5.0 FG-97
Q.5 500 2.5 50 FG-98A
.5 1300 6.3 2.5 8012
2.5 500 50 7.0 FG-154
2.5 1000 5.0 4.5 5560
3.2 2500 5.0 5.0 672A
6.4 2500 3.0 10.0 FG-105
6.4 2000 5.0 10.0 FG-172

FMiniature types

FEive-Star Type
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Approx | Masimum Ratings et
Classifi- ave- Type Plate quen-
cation Type lope of Dissi- | Current| Gm M Typical Operation cies
Diam-{ Termi-} pation (Milti- Extend
eter nal {(Watts} amperes to *
2C40A 1.3” Octal 6.5 Ajib=25 5100] 35| UHF Amp. 3370 MHz
6299 0.5” | Coax. 2.0 ib =12 15000] 110 | Low Noise UHF Amp.| 3000 MHz
6771 0.5" Coax. 6.25 A} ib =25 23000 90 | UHF Amp. 4000 MHz
Triode | 7077 0.3” | Coax. 1.0 ik =10 10000] 90 | Low Noise UHF Amp.| 7500 MHz
Class A} 7208 0.5” | Lug(T)| 5.5 ik =30 16500 90| VHF Amp. 500 MHz
Operation} 7462 037 | Lug 1.0 ik =10 10500f{ 94 | Low Noise VHF Amp.|} 500 MHz
644 0.5” | Coax. 2.0 ib =12 150004 110 | Low Noise VHF Amp. | 3000 MHz
7768 0.5” | Coax. 5.5 ik =30 50000 225 | Low Noise RF Amp. | 3000 MHz
7784 0.5” Coax. 2.0 ib=12 15000] 110 | Low Noise VHF Amp. | 3000 MHz
8083 0.3” Lug(T) 1.0 ik =10 10500| 94 | Low Noise VHF Amp.{ 500 MHz
2C39A 1.27 | Coax. [100 A |ik=125 |22000{ 100 | UHF Power Amp.,
Osc., or Freq. Mult. | 2500 MHz
2C39B 1.3" | Coax. {100 ik =125 |24800| 95 | UHF Power Amp.,
Osc., or Freq. Muit. | 2500 MHz
2C39WA 1.3” | Coax. |[100 ik =125 |[24800[ 95 | UHF Power Amp.,
Osc., or Freq. Mult. { 2500 MHz
2C40A 1.37 | Octal 654 |ib=25 5100| 35 | UHF Power Amp., or
SC. 3370 MHz
2C43 1.3” Octal 1204 {ib=40 8100} 50 | UHF Power Amp., or
C. 3000 MHz
3CX100A8 1.3” | Coax. {100 A [ik=125 ]25000{ 100 | UHF Power Amp., }
Osc,, or Freq. Mult. | 3000 MHz
6442 0.5" | Coax. 8.0A |ib=35 18500 50 | UHF Power Amp,,
Osc,, or Freq. Mult. | 5000 MHz
8771 0.5" | Coax. 6.25 A ib =25 23000{ 90 | UHF Power Amp.,
Osc., or Freq. Mult. | 6000 MHz
Triode } 6887 1.3" Coax. 100 A {ik=125 |24800] 95 | UHF Power Amp.,
Osc., or Freq. Mult. | 2500 MHz
Class B | 7280 1.0"7 | Coax. [100 A }ik=125 ]25000] 100 } UHF Power Amp.,
Osc., or Freq. Mult, | 3000 MHz
or C 7296 0.5” Lug(T) 5.5 ik =30 16500} 90 | VHF Power Amp.,
Osc., or Freq. Mult. | 500 MHz
Operation| 7391 0.5" Coax. 2.25 Alib =15 11000| 62 | UHF Power Amp.,
Osc,, or Freq. Mult. | 6000 MHz
7486 037 | Coax. 1.0 ik =10 10500] 90 | UHF Power Amp.,
Osc., or Freq. Mult. | 7500 MHz
7588 0.5" | Lug(Ty| 55 ik =30 450001 175 | Low Noise VHF Amp. | 500 MHz
7720 03" | Lug 1.0 ik =10 105001 90 | VHF Power Amp.,
Osc., or Freq. Mult. | 500 MHz
7913 0.5 1 Coax. 5.5 ik =30 40000100 | VHF Power Amp.,
Osc., or Freq. Mult. | 3000 MHz
8082 0.3” Lug(T) 1.0 ik =11 10500} 90 |VHF Power Amp.,
Osc., or Freq. Mult. | 500 MHz
GE12661 0.3* | Coax. 4.0 ik =40 8500 40 |Power Osc. 3000 MHz
GE14501 0.3" Coax. 2.0 ik =80 12500} 90 | Power Amp. or Osc. 7500 MHz
GE16411 0.3" | Coax. 1.0 ik =40 12500} 75 {Power Amp. or Osc. 7500 MHz
GE16841 0.3” Coax. 1.5 ik =20 17000{ 78 |CW Amp. or Osc. 7500 MHz
2C40A 1.3” Octal 4.04 [ib=2000 | 5100| 35 {Pulsed Osc. or Amp. 3000 MHz
2C42 1.3”7 | Octal 12.0 A ik =4000 | 8000 | 48 |UHF Oscillator 3370 MHz
2C43 1.3" | Octal 12.0 ik =4000 | 81001 50 [Pulsed Osc.or Amp. (3370 MHz
2C46 1.3”7 | Octal 12.0 ib =40 3500} 60 JUHF Osc. 3370 MHz
. 8442 0.5 Coax. 7.54 }ik =3750 [16500 ] 50 }Pulsed QOsc. or Amp. 5000 MHz
Triode {6771 0.5 | Coax. 5.0A 1ik=1950 {23000] 90 [Pulsed Osc. or Amp. 5000 MHz
Pulse [7815 1.2” Coax. 1004 [ip=3000 |..... ... [Pulsed Osc. or Amp. 3000 MHz
Operation Ig=5.0
7815R 1.37 | Coax. {100 A :p xgo(;)o ..... Pulsed Osc. or Amp. {3000 MHz
g =
7910 03" |} Coax. 1.5 ik =800 (16000 75 jPuised Osc. or Amp. 7500 MHz
7911 0.5” | Coax. 6.5 ik =3500 125000 ] 58 [Pulsed Osc.orAmp. 16000 MHz
Triode |GEI3971 0.6" | Coax. 6.5 ik = 1810 [25000] 58 ]Pulsed Osc.or Amp. }6000 MHz
Pulse | GE14811 8.6 { Coax. 8.5 ik =1200 {28000{ 60 }Pulsed Osc. 6000 MHz
Operation| GE15371 0.5" Coax. 10.0 ik =2000 |220001 85 [Pulsed Osc. and Amp. [6000 MHz
{contd) | GE16231 0.6” Coax. 6.5 ik =600 [50000 225 |Pulsed Amp. 3000 MHz
GE17241 0.7 Coax. 10.0 ik =3000 |13500] 95 |Pulsed Osc. and Amp. {3000 MHz
GE17701 0.77 | Coax. 30.0 ik = 26000 § 58 }Pulsed Osc. or Amp. %&O)%MHZ
GE18651 0.6" § Coax. 6.5 ik = 1860 122000{ 58 | Pulsed Osc. or Amp. MHz
GL51025 1.27 Coax. 110 ik=15000]..... .. }Pulsed Osc. 1300 MHz
GL3I074 Coax, 110 High Voltage Version
of G1.51025 1300 MHz
2R22 1.37 Octal Tube Voltage Drop: Power Detector or 1500 MHz
Ib =20 Milliamperes Mon.
7266 0.3” | Octal Tube Voltage Drop: Instrument Detector |7500 MHz
Diodes 1 Volt @ =1.0 Milliamperes
7841 0.3 | Octal Tube Voltage Drop: Signal Detector 7500 MHz
2.6 Volts @ 5.0 Milliamperes
ib =5 Milliamperes maximum
G1.6251 5.0” Coax. {25KW  Jik =8000 }. ... . { Power Amp. or Osc. 220 MHz
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PLANAR AND CERAMIC TYPES (Cont'd)

| U O —— gt
Cl:ts.sxﬂ- T lnve- P g%“’ c quen~
cation ype lope of - 58i- urrent | Gm Typical O i
Diam- | Termi-| pation | (Milli- (# | TypicalOperation | dete
eter nal (Watts)| amperes) to *
G1.6283 2.3" | Coax. | 500 ih=250 |..... 14 | ML Comm. System | 1250 MH
8L6848 4.0: Coax. 2.0KW{ib=800 {..... 201 Power Amp. or Osc. 800 MIIK
16942 3.5' Coax. LAKWIib=700 {..... 17 { UHF Amp. or Osc. 1000 MHz
G1.7392 2.3' Coax. | 500 ib =10000{.. ... 10.5{ Pulsed Amp. or Osc.. 1500 MHz
8L7985 gg. (C:g:i sg..?KW lg ag% B DN %(4) l;ower Amp. or Osc. 800 MHz
. . ib=250 {..... .
Tetrodes | GL.8513 6.0: Coax. 40KWy ... 20 ngg; 223 or Osc. l% %ﬁ:
(G}L-S 1.7' Coax. | 150 ib=5000 |..... Pulsed Amp, or Osc. 1500 MHz
1038 2.0' Coax. | 600 ib=100001. . ... Pulsed Amp: 1500 MHz
GL51038R} 2.0 Coax. | 600 ib=100001.. ... ... { Pulsed Amp, 1500 MHz
GL51064 4.0 | Coax. | 275KW]ib=700 }..... 17 | VHF-UHF Mil.
Comm. 1250 MHz
GL51065 2.0 | Coax, | 600 ib==6000 §..... Detector Equi 1500 M
GL51070 Coax. | 600 N Version of ) He
GL51085 900 MH:

*The frequency listed is one at which gignificant application data are available or expected, and does not

necessarily represent an absolute frequency limit.

(T) Provision is made for mounting with T-bolt.
AAt this dissipation level, anode cooling is usually necessary to prevent exceeding maximum permissible

seal temperature.

Mazimum Electrical Ratings
Corre- R
sponding | Maximum
Clagsification verage Average Corre- Types
Supply | Maximum Anode Anode sponding
Volts Demand Current Current eman
RMS KVA Amperes | Amperes KVA
250-600 300 12.1 22.4 100 GL-5550
250-600 600 30.2 56 200 GL-55561A /GL~-8551A-PC
250-600 1200 5.6 140 400 GL-5552A /GL~5552A-PC
250-600 2400 192 355 800 GL-5553B /GL~5553B-PC
2406 1200 75 113 800 GL-5354
2400 2400 135 207 1105 GL-5555
2400 4800 270 414 2210 GL-5564
Integral Thermostat Version of G1-5554. Same Ratings
Apply. !} [} [ t GL-6512
Registance Integral Thermostat Version of GL-5555. Same Ratings
Welding Apply. 1 | GL-6513
Control Integral Thermostat Version of GL-5564. Same Ratings
Service Apply, GL-8515
250-600 4800(1) 486 900 1600 GL-7151
250-600 600 30.2 56 200 GL-766%/GL-7669-PC
250-600 1200 75.6 140 400 GL-7671/GL-7671-PC
250-600 2400 192 355 800 GL-7673/GL-7673-PC
250-600 1800 135 220 600 GL-7681/GL-7681-PC
250-600 1800 135 220 600 GL-7998/GL-7998-PC
250-600 4800(1) 486 600 1600 GL-8205
250-600 1000 43.2 75 200 GL-37250/GL-37250-PC
250- 1000 43.2 75 200 GL-37251/GL-37251-PC
250-600 2000 108 150 380 GL-37252/GL-37252-PC
250- 2000 108 150 380 GL-37253 /GL-37253-PC
250-600 3000 224 400 1000 GL-372564 /GL~37254-PC
250-600 3000 224 400 1000 GL-37255/GL-37255-PC
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Maxi pondsng | Maxi sondsa
aximum | sponding mum |sponding
Peak Peak verage Average Peak
Classification | Inverse Anode Anode Anode Anode Types
Voltage Current Current Current Current
Volts A es Amperes Amp Amperes
1200 6& 5 25.—5 135 GL-0001A
1500 480 4 18 108 GL-5551A-PC
1200 3000 40 140 840 GL-5553B
1500 2400 32 112 672 GL-5663B-PC
1200 1500 20 70 GL-5822.
1500 1200 18 338 G1.-5822A-PC
Frequency 1200 600 5 2.5 135 GL-7660
Changer 1500 480 4 18 108 GL-7669-PC
Welding 1200 1500 20 70 420 767
Control 1500 1200 16 56 336 GL-7672-PC
Service 1200 3000 40 140 840 767,
1500 2400 32 112 672 GL-7673-PC
1200 2250 105 GL-7681
1500 1800 24 GL-7681-PC
1200 2250 30 1065 630 L-7998
1500 1800 24 GL-7998-PC
Typical |
Peak Anode Voltage |  acnx, | Discharge, Ionization
Volts Current | Pulse Per] Micro-
Forward Inverse Amperes Minute seconds
35,000 35,000 20,000 2 0.8 GL-5630
50,000 50,000 30,000 2 0.8 GL-6228
Capacitor 15,000 15,000 35,000 2 0.5 GL-7171
Discharge 20,000 20,000 100,000 2 0.5 GL-7703%*
Service 25,000 25,000 300,000 500 0.5 GL-37207
50,000 50,000 25,000 2 0.7 GL-37248%*

(1) Maximum deraand current below 500 volts should not exceed 8600 amperes RMS.,
PC indicates plastic coated version.
**All ratings based on use of liquid cooling except GL-7171 (air cooled), GL-7703 & GL-37248 (liquid or air)

VIDICONS

Classification | Type

Monochrome Film & CC TV Cameras 7038
8572
8604

Broadcast Color Television Cameras 7038V
Z7929R,B,G
8134V
8572V
General use in CC TV and Educational TV Cameras 7262A

Ruggedized use in Military and CC TV Cameras 7263A

High Quality CC TV, Broadacast and Educational TV Cameras 7735B

Low Cost CC TV and Educational TV Cameras 27911

Low Light Level for CC TV and Educational Cameras 8484H
High Quality Medical X-Ray TV Cameras 7735BX

Extremely Low Light Level for CC TV and Educational Cameras Z7975B
Z7975HREB
779968
Z7996HRB
Z7927B
2Z7927THRB
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X-RADIATION RATED RECOMMENDED REPLACEMENTS
FOR HIGH VOLTAGE RECTIFIER AND

SHUNT REGULATOR TUBES
HIGH VOLTAGE RECTIFIERS
‘Replacement Current Replacement Current
X-Radiation GE X-Radiation GE
Tube Type Rated Version Renewal Branding Tube Type Rated Version Renawal Branding
1AD2 1AD2A 1BY2A/1AD2A V2 — —
1AD2A 1AD2A 1BYZA/1AD2A 2V3G — —
1AJ2 — e 2X2 — —
1AU2 — — 2X2A — —
1AU3 — —— 2Y2 — —
1AX2 — — 3A2 3A2A —
1AY2 1AY2A 1AY2A 3A2A 3A2A —
1AY2A 1AY2A 1AY2A 3A3 3A3C 3A3C/3AW3/382
1B3GT 1G3GTA 1G3GTA/1B3GT 3A3A 3A3C 3A3C/3AW3/3B2
1BC2 1BC2A BC2A 3A3B 3A3C 3A3C/3AW3/3B2
1BC2A 1BC2A 1BC2A 3A3C -3A3C 3A3C/3AW3/3B2
18¢28 1BC2B 1BC2B 3AT2 3AT28 3AT2B
1BHZ 1BHZA 1BH2A 3AT2A 3AT2B 3AT2B
1BH2A “1BH2A 1BH2A 3AT2B 3AT28 3AT2B
1BK2 — — 3AW2 3AW2A 3AW2A
1BL.2 — — 3AWZA JAW2A 3AW2A
182 — — 3AW3 3A3C 3A3C/3AW3/3B2
18X2 1X2C 1X2C/1BX2 3B2 3A3C 3A3C/3AW3/3B2
1BY2 1BY2A 1BY2A/1AD2A 3BF2 — —
1BY2A 1BY2A 1BY2A/1AD2A 3BL2 3BL2A 3BL2A
1DG3 1DG3 1DG3 3BL2A 3BL2A 3BL2A
1DG3A 1DG3A 1DG3A 3BM2 3BM2A 3BM2A
1G3GT 1G3GTA 1G3GTA/1B3GT 3BM2A 3BM2A 3BM2A
163GTA 1G3GTA 1G3GTA/1B3GT 3BN2 3BN2A 3BN2A
1H2 — — 3BN2A 3BN2A 3BN2A
113 1K3A 1K3A/1)3 3BS2 38828 3BW2/3BS2B/3BT2A
1J3A 1K3A 1K3A/1J3 3BS2A 3BS2B 3BW2/3BS2B/3BT2A
1K3 1K3A 1K3A/113 38828 38328 3BW2/3BS28/3BT2A
1K3A 1K3A 1K3A /113 3872 3BT2A 3BW2/3BS2B/3BT2A
IN2 — — 3BT2A 3BT2A 3BW2/3BS2B/3BT2A
%gZZA — — gg;NZ 3BW2 3BW2/3BS2B/3BT2A
182A — 1S2A/DY87 3CA3 3CA3A 3CA3A
172 — — 3CA3A 3CA3A 3CA3A
w2 — vz 3CN3 3CN3B 3CN3B
X2 1xz2c 1X2C/1BX2 3CN3A 3CN3B 3CN3B
1X2ZA 1X2C 1X2C/1BX2 3CN3B 3CN3B 3CN3B
1X28 1X2C 1X2C/1BX2 3Cu3 3CU3A 3CU3A
1X2¢ 1X2¢ 1X2C/1BX2 3CU3A 3CU3A 3CU3A
1y2 — — 3CV3 3CV3A —
122 — — 3CV3A 3CV3A —
2AH2 2BU2 2BU2/2AS2A /2AH2 3CX3 3DA3 3DA3/3CX3
2AS? 2AS2A 2BU2/2AS2A /2AH2 3CY3 3083 3DB3/3CY3
2AS2A 2AS2A 2BU2/2AS2A /2AH2 3C23 3CI3A 3CZ3A
2AV2 — 2AV2 3CZ3A 3CZ3A 3CZ3A
2AZ2 — — 3DA3 3DA3 3DA3/3CX3
2B3 — — 3DB3 3DB3 3DB3/3CY3
2BA2 — — 3DC3 3DC3 3DC3
282 2BI2A — 3DF3 3DF3 3DF3
2BiZA 2BjZA — 3DF3A 3DF3A 3DF3A
2BU2 2BU2 2BU2/2AS2A /2AH2 3DH3 3DH3 3DH3
2CN3A 2CN3B 2CN3B 3DJ3 30J3 3DJ3
2CN3B 2CN3B 2CN3B 3DR3 3DR3 3DR3
232 — — 3DS3 3DS3 3D83
212 — — 5642 — —
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SHUNT REGULATORS
Replacement Cumnt Replacement Current
X-Radiation X-Radiation GE
Tuhe Type Rated Version Ronowal Branding Tube Type Rated Version Renewal Branding
6BD4 6BK4C 6BKAC/6ELAA 6EJ4 BEJ4A 6EJ4A
6BD4A 6BK4C 6BKAC/6EL4A 6EJ4A 6EJAA 6EJAA
6BK4 6BKAC 6BKAC/6EL4A 6EL4 GELAA 6EL4A
6BK4A 6BKAC 6BKAC/BELAA GEL4A 6EL4A 6EL4A
6BK4B 6BKAC 6BK4AC/6EL4A 6EN4 6ENA 6EN4
6BKAC 6BK4C 6BK4AC/6EL4A 6LC6 6LIGA 6LJ6A/6LHEA
6BU4 — — 6LH6 6LH6A 6LI6A/6LHEA
6BUS — — 6LH6A 6LH6A 6LJ6A/6LHEA
6EA4 6EHAA 6EH4A 6LJ6 6LI6A 6LJ6A/6LHOA
6EF4 6EJAA 6EJAA 6LJ6A 6LJ6A 6LJ6A/6LHOA
6EH4 BEH4A 6EH4A 6MAG 6MAS 6MA6
GEH4A 6EH4A GEH4A

X-RADIATION SYMBOL DEFINITION

[&] The EIA Published Product Information, as of March 1, 1972,
contains an X-radiation rating, as shown herein, for this tube type.
Adequate shielding must be in place to limit X-radiation to o
level consistent with Public Law 90-602 "Radiation Control for
Health and Safety Act of 1968.” For X-Radiation Characteristics,
Controls, Measurements and Warning see JEDEC Publications 67A
and 73A and the latest EIA Published Product Information for
this type.

@ The EIA Published Product Information, as of March 1, 1972,
does not contain an X-radiation rating for this type. Replace only
with the latest X-radiation roted version of the same type or on
X-radiation rated equivalent as shown in the High Voltage Recti-
fier and Shunt Regulator Interchangeability chart. Adequate shield-
ing must be in place to limit X-radiation to a level consistent with
Public Low 90-602 “Radiation Control for Heaith and Safety
Act of 1968."
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Max - .
Capacitance in
Tube Classification g::‘f Out- | Fils- | Fila- [ Max | Max S&;?te'n Picofarads
Type y nec. | line [ ment | ment | Plate | Plate | '\ 4 T
yp Construction ; | Dwg | Volts | Amp |Watts , Volts | Out- | Grid-
| tions ; Watts | Input
i o I put plate
00A Triode Detector | 4D | 14-1 %((): 0.25 | — 45 — 32 ] 20 85
01-A Low-Mu Triode 4D 14-1 %% 0.25 — 135 — 3.1 2.2 8.1
0A2 Glow-Discharge Diode 5BO 53 — — — |Anode supply =185 voits d-¢c min
Voltage Regulator
OA3 Glow-Discharge Diode 4AJ 12-7 — — — |Anode supply =105 volts d-c min
Voltage Regulator
OA3A Glow-Discharge Diode 4A]J 9-7 — — — |Anode supply =105 volts d-c min
Voltage Regulator
0A4-G Gas Triode 4V 12-7 —_ — — — — — —_ —_
OAs Gas Pentode 6CB | T-X — — — — — —_— — —
oB2 Glow-Discharge Dicde 5BO 5-3 — — — |Anode supply =133 volts d-¢ min
Voltage Regulator
OB3 Glow-Discharge Diode 4A) | 127 | — — — |Anode supply =125 volts d-c min
Voltage Regulator .
OB3A Glow-Discharge Diode 4A] 9-71 — — — |Anode supply =130 volts d-c min
Voltage Regulator
ocz Glow-Discharge Diode | 8BO | 53 | — — — |Anode supply =115 volts d-c min
Voltage Regulator
0Cs Glow-Discharge Diode 4A] 12-7 — — — |Anode supply =133 volts d-c min
Voltage Regulator
0OC3A Glow-Discharge Diode 4A] 9-7 — —_ — |Anode supply =133 volts d-¢c min
Voltage Regulator
OD3 Glow-Discharge Diode 4A] | 12-7 | — — — [Anode supply =185 volts d-c min
Voltage Regulator
0OD3A Glow-Discharge Diode 4AJ 9-7 —_ — — |Anode supply =185 volts d-c min
Voltage Regulator
OoY4 Half-Wave Gas 4BU 8-3 — — |'Pins 7 and 8 must be connected
0Y4-G Rectifier T-X — together
OZ4 Full-Wave Gas 4R 8-3 — — — - — — —
0Z4-G Rectifier T-X — — - — — — —
0Z4-A Full-Wave Gas 4R 8-1 —_ — — — — — — —_
Rectifier
143 High- Frequency Diode 5AP 52 | 1.4 0.15 — —_ — — — —_
1A4-p Remote-Cutott RF 4M 12-6 | 2.0 0.06 — 180 67.5 504 11.0 A | 0.007
1A4-t Pentode 4K DC
1A5-GT Power Amplifier 6X 9-11| 1.4 0.05 — 110 [110 — — —
Pentode DC
1A6 Pentagrid Converter 6L¢ 12-6 | 2.0 0.06 — 180 67.5 {Osc I, =0.2 ma
DC Rg1 =50,000 ohms
ompactron. 1 Plate-to-plate. @Subminiature t; X @ Total for all similar sections.
Zero signal. $Maximum. AWithout external shigld. @lAbsolute maximum rating.

@Per section,

.See X-Radiation Warning, page 4.

$ Supply voltage.

®Design maximum rating.

#Conversion transconductance.
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Load
Plate |S Nes |yt S| R G # | Rasea | Outr Tub.
" te {Screen A illi- illi- » ’ ate ut- ube
Service Vol Grid P m | Fac-
olts | Volts am- | am- Ohms mhos Out- | put, Type
Volts | seres | peres » tor | ut, | Watts
Ohms
Detector 45 —_ 0 1.5 — 30,000 666 20 - — 00A
Class A 135 — 9.0 | 3.0 —_ 10,000 800 — — O1l-A
Amplifier
{ d-c operating current = 5 ma min | Ionization voltage =155 volts d-¢ OA2
d-c operating current =30 ma max | Operating voltage =150 volts d-c
Regulation (5 to 30 milliamperes) =2.0 volts
{ d-c operating current = 5 ma min ) Ionization voltage =100 volts d-c 0A3
d-c operating current =40 ma max [ Operating voltage =75 volts d-c
Regulation (5 to 40 milliamperes) =5.0 volts
{ d-c operating current = 5 ma min } Ionization voitage =105 volts d-c OA3A
d-c operating current =40 ma max | Operating voltage =75 volts d-c
Regulation (5 to 40 milliamperes) =6.5 volts
Peak cathode current =100 ma max; d-c cathode current =25 ma max; 0A4-G
Starter anode drop =55 volts; anode drop =70 volts
Peak Cathode current =10 ma min; Max power input =1.0 watts; Anode firing voltage = 0As
15 volts min
d-c¢ operating current = 5 ma min lonization voltage =115 volts d-¢ OBg
d-c operating current =30 ma max [ Operating voltage =105 volts d-c
Regulation (5 to 30 milliamperes) =1.0 volt
d-c operating current = 5 ma min Ionizatjon voltage =110 volts d-¢ 0B3
d-c operating current =40 ma max [ Operating voltage =90 volts d-c
Regulation (5 to 40 milliamperes) =8.0 volts i
{ d-c operating current = 5 ma min } Ionization voltage =125 volts d-c 0OB3A
d-c operating current =30 ma max | Operating voltage =90 volts d-c
Regulation (5 to 30 milliamperes) =6.0 volts
d-c operating current @ = -5 ma min | Ionization voltage =105 volts d-c oce
d-c operating current @ =30 ma max | Operating voltage =75 volts d-c
Regulation (5 to 30 milliamperes) =3.0 volts
{ d-c operating current = 5 ma min } Ionization voltage =115 volts d-¢ 0C3
d-c operating current =40 ma max [ Operating voltage =105 volts d-c
Regulation (5 to 40 milliamperes) =2.0 volts
{ d-c operating'current = 5 ma min | Ionization voltage =127 volts d-c 0C3A
d-c operating current =40 ma max | Operating voltage =105 volts d-c
Regulation (5 to 40 milliamperes) =4.0 volts
d-c operating current = 5 ma min | Ionizatjon voltage =160 volts d-c oDb3
d-c operating current =40 ma max [ Operating voltage =150 volts d-c
Regulation (5 to 40 milliamperes) =4.0 volts
{ d-c operating current = 5 ma min } Ionization voltage =180 volts d-¢ OD3A
d-c operating current =40 ma max | Operating voltage =150 volts d-c
Regulation (5 to 40 milliamperes) =5.5 volts
Peak current = 500 ma max; d-c output current =75 ma max, 40 ma min; max starting voltage = OY4
95 volts d-c; peak inverse valtage =300 volts max 0Y4-G
Starter supply voltage per:plate ® =300 peak voits min; min d-c output @ =30 milliamperes; 0OZ4
max d-¢ outgut =90 milliamperes; peak current per plate =270 milliamperes; max peak inverse 0Z4-G
voltage =880 volts
Full-Wave | Max d-c output current =110 ma; minimum d-¢ output current =30 ma; O0Z4-A
Rectifier max peak inverse voltage =880 volts; minimum starter supply voltage per
plate = 300 volts; max peak plate current per plate =330 ma
Half-Wave | Max d-c output current =0.5 ma; max peak inverse voltage =330 volts; rms 1AS8
Rectifier supply voltage =117 volts; max peak current =5.0 ma
Class A 180 | 67.5 3 2.3 0.8 ]1,000,000 | 750 — — - 1A4-p
Amplifier 1A4-t
Class A 90 90 4.5 | 4.0t | 0.8t 300,000 | 850 — |25,000|0.115 1A5-GT
Amplifier 85 | 85 4.5 | 3.5t | 0.7¢ 300,000 | 800 — 125,000]0.100
Converter 180 67.5 3.0 | 1.3 2.4 500,000 | 300 #| Ec2 (Osc Plate) =180 1A6
thru 20,000 ohms
I1c2=2.3 ma

Metal tubes are shown in bold-face type, miniature tubes in italics.
is signal-input grid. i
¥G2 and G4 are screen. G3 is signal-input grid.

¢ G3 and GS are screen. G4
1» 1 3, etc. indicate tube sections.

um screen dissipation
immediately below the screen

4 Heater warm-up time controlled.

voltage.
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5 Base M M'Sx Cap ciftancde in
ificati Out-| Fila-| Fila-| Max. ax. o cofarads
%‘;g: Class;,; * .wn gi;lt!i:;x ggg_’ line | ment| ment glatt:s Plate Sgreen T ow T oma
Construction Rating] tions Dwg.| Volts| Amps| Wa olts! ond pu p:l“ Plate
1A7-G_ | Pentagrid 72¢ | O-2R| 1.4 ] 0.05 | — JII0 Osc T =0.035 mi
1A7-GT Converter 9-18! DC £ = 200,000 ohms
1AB5 Remote-Cutoff 5BF 9-32] 1.2 0.130 1.0 150 1508 2.8 4.2 1025
F Pentode i bC 0.3 &»
1AC5@ |Power Amplifier 8CP 3-5 | 1.25 § 0.04 — 67.5 | 67.5 — — —_
Pentode DC
1AD2 B {Half-Wave High- 12GVv] 9-98 { 1.25 | 0.2 ~~ [Tube Voltage Drop:
® Voﬁltage Recti- @ 225 volts at 7.0 ma d-c
er
1AD2-A MHalf-Wave High-]0.5 12GV] 9-144] 1.25 | 02 - {Tube Voltage Drop:
[ J Xoltage Recti- [mR/hr 225 volts at 7.0 ma d-c
er
1AD4 @ [Sharp-Cutofi 1AD4] 2-17 n2 3 — 4
RE/AF D05 0.1 45 45 4.5 4.5 (0014
Pentode
1AD5@ Sharp-Cutoff RF 8CP 3-511.25 10.04 - 1 67.5 | 675 | 1.9 3.0 10.009
Pentode DC »
1AE4 Sharp-Cutoff RP 6AR 521125 { 0.1 —— 90 90 3.6 4.4 10,008
Pentode DC L4
1AE5 @ |Heptode Mixer 1AES | T-X | 1.25 | 0.06 o 45 45 I (Injection) =15 ua
v DC Rpn =200,000 ohms
1AF; Sharp-Cutoff 6AR | 52| 1.4 0.025] — {110 90 3.8 7.6 10.008
Pentode DC »
1AF6 Diode Sharp- 6AU 52|14 0.025| - [110 110 2.5 4.8 10.17
Cutoff Pentodd DC
1AG4® |Power Amplifier 512AX1 2-111.25 | 0.04 — | 90 90 — — —
Pentode DC
1AG5® |Diode-Pentode 1AG5 { 2-1 | 1.25 | 0,03 — 1 50 50 — — —
1AH4 @ |RF Pentode t1AD4 | 241 %)2(:5 0.04 - 90 90 354 45A O.O.IA »
1Aj2 @ [Half-Wave High- 12EL| 9-98 | 1.25 | 0.2 — [Tube Voltage Drop:
® (\i, oltage Recti- @ 140 volts at 7.0 ma d-c
er
1AJ5@® [Diode Sharp- IAG5 ] 2-111.25 004 | — |90 90 1.7 {24 ]0.10
Cutoff Pentode DC
1AK4 @ Shars Cutoff 1AD4 2-1}1.25 | 0.02 e 90 90 354 4540014
Pentode DC A
1AK5@® [Diode Sharp- 1AG5 | 2-11] 125 | 0.02 ~— 190 90 20 27 0104
Cutoff Pentode DC
TAMS4 Remote-Cutoft 6AR | 5-2| 1.4 0,025 - 190 675 | 3.6A( 75410014
F Pentode DC
1A06 Pentagrid 7AT 52114 0.025] — | 90 87.5 |Osc I; =0.14 ma
Converter v DC a1 =100,000 ohms
Diode Sharp- X X — 0 90 —- — —_
1ARé Cutoff Pentodel 6AU 5-2 })%: 0.025 9
1AS5 Diode Sharp- 6BW| 5-2] 14 0.025] -~ | 90 80 — — —
Cutoff Pentode DC
1AUZ2 Half-Wave High- oU | 621 1.1 | 019] -— | Tube Voltage Drop:
Xoltage Recti- 100 volts at 4.5 ma d-c
er
1AU3 Half-Wave High-| 3C ji12-18] 125} 0.2 -~ { Tube Voltage Drop:
[ ] Xoltage Recti-] @ 225 volts at 7.0 ma d-c
er
1AX2 Half-Wave High- oY 67 1.4 0.85 ~— 1 Tube Voltage Drop:
[ ] Xo!tage Recti- @ 200 volts at 7.0 ma d-c
er
$See pages 20 and 21 for X