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The National Bureau of Standards

Functions and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress,
March 3, 1901, as amended by Congress in Public Law 619, 1950. These include the develop-
ment and maintenance of the national standards of measurement and the provision of means
and methods for making measurements consistent with these standards; the determination of
physical constants and properties of materials; the development of methods and instruments
for testing materials, devices, and structures; advisory services to government agencies on
scientific and technical problems; invention and development of devices to serve special needs
of the Government; and the development of standard practices, codes, and specifications.
The work includes basic and applied research, development, engineering, instrumentation,
tosung, cvaluation, calibration services, and various consultation and information services.
Research projects are also performed for other government agencies when the work relates to
and supplements the basic program of the Bureau or when the Bureau’s unique competence is
required. The scope of activities is suggested by the listing of divisions and sections on the
inside of the back cover.

Publications

The results of the Bureau’s work take the form of either actual equipment and devices or
published papers. These papers appear either in the Bureau’s own series of publications or
in the journals of professional and scientific societies. The Bureau itself publishes three
periodicals available from the Government Printing Office: The Journal of Research, published
in four separate sections, presents complete scientific and technical papers; the Technical News
Bulletin presents summary and preliminary reports on work in progress; and Basic Radio
Propagation Predictions provides data for determining the best frequencies to use for radio
communications throughout the world. There are also five series of nonperiodical publications:
Monographs, Applied Mathematics Series, Handbooks, Miscellaneous Publications, and
Technical Notes.

Information on the Bureau’s publications can be found in NBS Circular 460, Publications
of the National Bureau of Standards ($1.25) and its Supplement ($1.50), available from the
Superintendent of Documents, Government Printing Office, Washington 25, D.C.
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Foreword

This tabulation of data on receiving tubes currently in use has been prepared as part
of the National Bureau of Standards Electron Devices Data Service. Established in 1948
to provide technical data on radio tubes to members of the Bureau staff, the service has
since been extended to all scientists in government and industry who have legitimate requests.
In the course of the program, a large volume of information on domestic and foreign tubes
was accumulated on punched cards from which it could be automatically printed. It was
felt desirable o make these data available in a single reference source as an aid to circuit
designers in selecting tube types for particular uses.

The engineer should find this manual useful in narrowing down the chcice of tubes to
one or a few types. However, it is not practical to give all possible operating conditions
or to provide the characteristic curves for each tube in a tabulation such as this. It will
still be necessary to consult the tube manufacturer’s literature for such detailed information

All information appearing in this publication was taken from manufacturers’ published
specifications and every effort has been made to ensure accuracy and completeness. How-
ever, the Bureau eannot assume responsibility for omissions nor for results obtained with
these data.

The coding system and format used in this manual were developed and improved
through consultations with representatives of the Bureau of Ships, Department of the
Navy; Diamond Ordnance Fuze Laboratory, Department of the Army ; and private industry.
Their cooperation is gratefully acknowledged.

Additional tabulations for other electron devices are being developed and will be issued
as rapidly as they are completed. Also, revisions of this tabulation will be issued as deemed
necessary to keep it up to date.

. A, V. AsmiN, Director.
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Tabulation of Data on Receiving Tubes

A tabulation of Receiving-Type Electron Tubes with some characteristics of each
type has been prepared in the form of two major listings, a Numerical Listing in which the
tuggs are arranged by tvpe number, and a Characteristic Listing in which the tubes are
arranged by tube type and further ordered on the basis of vne or two important parameters.
The tabulation is accompanied by a listing of similar tube types and basing diagrams for the

listed tubes.

1. Introduction

The Electron Devices Section of the National
Bureau of Standards has developed over the past
decade ar Electron Devices Data Service. This
service attempts to obtain and maintain a file of
data on all electron devices, i.e., tubes, transistors,
diodes, etc., manufactured in the United States
and other countries. In an effort to make this
service more available te engineers applying
electronics in laboratories throughout the country,
it was d-cided to develop a method of tabulating
the essential information of these devices in
handbook form for ready reference. For this
publication on Receiving Tubes, an easily deci-
pherable code and format for the tube charac-
teristics was developed which would be suitable
for a punched card system allowing automatic
transfer to the printed page. The sources of
information were the manufacturers’ published
handbooks and data sheets. The accuracy of the
printed information is reasonably assured by
verifying tabulations, by various sortings, and
cross checking with manufacturers’ publications.

This tabulation includes only the information
normally furnished by the manufacturers in their
handbooks or data sheets, and includes those tubes
of the general class known in the trade as ‘“‘Re-
ceiving Tubes.” These include tubes to be found
in home entertainment devices, military equip-
ment, general purpose electronic laboratory equip-
ment, etc. The tabulation is limited to tubes
with not more than 25 watts plate dissipation,
and with maximum operating frequency less than
1,000 megacycles per second. One further restric-
tion is that the tubes are currently active types
made by United States manufacturers, i.e., those
tubes appearing in the manufacturers’ “New
Equipment Price Lists” or those on which a new
or revised data sheet has been issued since 1952,
Types listed by manufacturers as “For Replace-
lmen(ti Only” or as ‘‘Discontinued’ types are not
isted.

The user of this tabulation should be reminded
that industry has used various letter suffixes to
designate improved versions of a tube type. For
example the letter “W” indicates that the type
has been improved for military end-use and “Wy ”
and/or “WB’’ indicate further improvements.
Thus the “6AL5W” is an improved version of the

“6AL5" and this is continued to the ultimate im-
proved type designation ‘“5726/6AL5W/6097".

To avoid these complex designations, this
tabulation lists only the type numbers by which
a type is most commonly designated. The user
shoufd be cautioned that these versions of a tube
may not be bilaterally interchangeable as the im-
proved versions may differ in some physical
dimensions or in one or more electrical character-
istics.

2. Organization of the Tabulation

The receiving tube tabulation comprises four
principal sections as follows:

1. Numerical Listing. in this, the tubes are
arranged by type number in the numerical-alpha-
betical sequence which is standard in the industry.

2. Characteristics Listing. Here the tubes are
grouped according to the number of electrodes,
and within the group they are arranged by in-
creasing value of one or two pertinent characteris-
tics. i

3. Similar Tube Types. Following each tube
listed is one or more types similar to it. Here are
found those tubes from sections 1 and 2 which are
coded as having similar types available, together
with some older tubes not included in sections 1
an{)i 2 but which are similar to a current listed
tube.

4. Electronic Industries Association (EIA) Bas-
ing Diagrams. This section contains all basing
diagrams for tubes in the tabulation having an
assigned EIA base number.

3. Sorting and Terminology of the
Tabulation

To assist the user in understanding and applying
the tabulation, the method of sorting and the
definition of terms and abbreviations are explained
in this section.

3.1. Sorting Methods

The Numerical Listing is arranged in numerical-
alphabetical sequence by tube type number. In
the Characteristic Listing the tubes are arranged
in 52 groups by tube structure. Within these
groups the tubes are arranged according to in-




creasing value of 1 or 2 important parameters and
finally by tube type.

Given below are the groups into which the tubes
are arranged and the ciaracteristics by which the
tubes are sorted within a group, e.g., all of the
single triodes are grouped together, and are
arranged in order of increasing value of ‘4",
Where two or more tubes have the same ., these
are then arranged by increasing value of ‘‘gm”.
Tubes with identical values of both 4 and gm are
then sorted by type number.

Characteristics sorted on
Group heading

Primary Secondary Tertiary

. Ballast Tube. .. ......._._.. | Y Type No.
. Regulator, Single Diode,
gold Cathod

. Regulator, Single Diode,
lamentary Type.. .- Eptoees | O Type No.
. Reference, Single Diode,
Cold Cathode_...._._..._.

. Rectifler, Siugle Diode,

Cold Cathode...___..... .
Single Diode,
Filamen YDPO......-. Epa® ... ... ) (T ‘Type No,

- W N e

Heater Type..............
. Damper, Single Diode._.___

® =1 @ e
e
s
=
I=J
o
-

9. Noise Generator.._........_ ) SR, ) (U Type No.
10. Diode, Twin, Cold Cathode.

IL. Diede, Twin, Filementary lg , Toooeeen Type No.
12. Diode, Twin, Heater Type..
13. Diode, Multiple......_..._. No.of SBec- | Epgovennn-nn In

tions

14. Diode with Triode........_.
15. Diode with Dissimilar Dual
16 D&M’%"i""]éi{"i"ridd"'

X e, Twin, wi o..

. Diode, Twin, with Tetrode. | (Ev--------- Tooooeneennns Type No.
. Diode, Triple, with Triode.
. Di~de with Pentode_.._.....
Diode, Twin, with Pentode.

Triode, Single......._..._...
Triode, Twin_..........._..
Triode, Dual Dissimilar_.._
Triode, Dual Dissimilar,
Triods with Disds. 11110
e wit| € . ooaaee
Triode with Twin Diode....|f#---------- gm.......... Type No.
Triode with Triple Diode__.
Triode with Tetrode. .
Triode with Pentode.
Triode with Hexode. _
Triode with Pentagrid._ .

Tetrode, Single. ... .
Tetrode, Twin.__.. -
Tetrode with Diode____.____[sgm.__.___.__. Type No.
Tetrode with Twin Diode..
Tetrode with Triode_._.....

Beam, Single....._..
Beam, Twin___.___

Pentode, Single. ... R
Pentode, Twin_..._._ BT bbbk
Pentode with Diode.____._.
Pentode with Twin Diode..
Pentode with Triode........

Pentagrid. Single..__._..__.
S e Tl | L Type No.

Hexode, Single_....._... .
Hexode with Triod pgme Type No.
Octode, Bingle_......_..__..

Thyratron, Triode Type....
Th,vmtron: Tetrode 9’&...}3"

Indicator, Electron Ray....| Be........._ ) (YRR Type No.

8555

HERNIRE 282

Type No.

55 Sporseus EEEEN
-
:
2
§
-

28 2235

......... Tp.ce.......] Type No.

*Ey and 1) used for sorting are the typical values, not maximum. Eg, is
the Ppeak inverse voltage. "

3.2. Terminology

The Numerical and Characteristic Listings are
in tabular form containing 22 columns. The head-
ings of these columns and their meanings are
given helow.

A blank in any column indicates that the charac-
teristic designated by the column is not applicable
to the tube in question or that no value was given
in the available data.

Definitions

Type Number. This column lists the numerical-
alphabetical designation assigned to the tube type
by the manufacturer.

Code. A letter “S” indicates that this tube is
similar to some other type. Such a tube will be
found in the Similar Tubes List on pages 89
through 92 with its similar types. It is to be
noted that these tubes are ‘‘similar’’, not neces-
sarily equivalent or directly interchangeable.

An asterisk (*) in this column indicates that the
tube is on the Military Preferred List is¢ 1ed by the
Department of Defense as ‘“Military Standard
Electron Tubes; and Semiconductor Devices,
Diode” MIL-STD-200D, 29 May 1958.

A number sign (#) is used to designate a tube
not on the Military Preferred List but which the
manufacturer refers to as a ruggedized, reliable, or
premium type.

Kind. An easily decipherable three letter symbol
is used here showing tle tube to be a diode, triode,
beam pentode, etc.

BAL Ballast

BEA Beam

DIO Diode
DWD Double Diode
GTB Gated Beam
HEX Hexode
oCT Octode
PND Pentode
PTG Pentagrid
SHB Sheet Beam
TET Tetrode
TRD Triple Diode
TRI Triode

Type. A three letter symbol is used to amplify
the characterization under “Kind”. Thus a tube
is designated as single, twin, or combined with
some other type in a multiple structure, in one en-
velope.

Note: A tube containing two or more different
structures in one envelope will be listed once
for each such structure in the numerical list-
ing and once in each appropriate group in the
characteristic listing, e.g., the 6X8 1s listed as a
triode with a pentode section and also as a pentode
with a triode section. The data given on any one
line refers to the section of the tube as designated
in the column headed “Kind.”
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DIO With Diode

DIS Dissimilar (as applied to
Dual Triodes)

DSD Dissimilar with Diode

DTR Vgith Dissimilar Dual Tri-
ode.

DWD With Double Diode

PND With Pentode

SIN Single Type

TET With Tetrode

TRD With Triple Diode

TRI With Triode

TWN Twin Type

Bulb. Designates the type, size, and shape of
the bulb by an alphabetical-numerical code de-
fined as foliows:

A. Initial Letter
MT-—Metal Tubular or Cpylindrical Shape,
S—Indicates the “ST" design i.e., the domed-

conical-body glass bulb,

T—Glass tubular or cylindrical shape.

B. Number—This number multiplied by one-
eighth (%) inch gives the bulb diameter. Only
the whole number is used, thus a T6% bulb 1s
designated T6.

C. Final letter applies to subminiature construc-
tion.

F—Indicates a rectangular as opposed to a
round bulb. In this case the preceding
number 1s the major dimension ie., a
T2X3 bulb is designated T3F.

Descriptive terms are used for the following:

ACO Acorn Design

CM Ceramic-Metal Design
LIT Lighthouse Design
PEN Pencil Design

ROK Rocket Design

Use. Gives the application for which the tube
was developed or is most useful as stated in the
manufacturer’s data sheet. If a tube is particu-
lar(liy suited to some band of frequencies such as
audio, intermediate, very high, etc., it is so desig-
nated in this column by AFA, IFA, VHF, etc.
Such designation is the only reference to the
frequency of operation of tubes in this Tabulation.

AFA Audiofrequency Amplifier

AFD Audiofrequency Driver

CA Cascode Amplifier

CON Converter

DA Damper

DCA Direct Coupled Amplifier

DET Detector

DIS Discriminator

EL Electrometer

GA Gating Amplifier

GEN General Purpose

GGA Grounded Grid Amplifier

HDA Horizontal Deflection Amplifier
IFA Intermediate-frequency Amplifier
IND Indicator (Electron Ray)

- e - PR T S SVURN
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MIX Mixer

NOI Noise Generator

ONA On and Off Applications (Computer
Service)

08sC Oscillator

PA Power Amplifier

REC Rectifier

REF Voltage Reference

REG Voltage Regulator

RFA Radiofrequency Amplifier

THY Thyratron

TRG Trigger

UHF Ultra-high Frequency Amplifier

VA Voltage Amplifier

VDA Vertical Deflection Amplifier

VDO Vertical Deflection Oscillator

VHF Very-High Frequency Amplifier

Char. Refers to a specific characteristic of the

given tube.

GAS Gas-filled (as applied to rectifiers, regu-
lators, etc.)

HIP High Perveance

RCO Remote Cut-off i.e., more than 17 volts

SCO Sharp Cut-off i.e., 7 volts or less

SRC Semi-remote Cut-off i.e., 8 through 17
volts.

Reg. Indicates the manufacturer who regis-

tered the tube with the EIA. In some cases a
manufacturer may no longer make a tube which
he registered but it was impractical to try to list
all companies making a given tube type so the
present system was adopted as being lair to all
manufacturers.

AM Amperex Electronic Corp.

BE Bendix Aviation Corp.

BT Bell Telephone Laboratories

CH Chatham Electronics

GE General Electric Co.

HY CBS Hytron, A. Division of Columbia
Broadcasting System Inc.

NU National Union Electric Corp.

PL Lansdale Tube Co.—A Division of Philco
Corp.

RA Raytheon Manufacturing Co.
RC Radio Corporation of America
SO Sonotone Corp.
SY Sylvania Electric Products Inc.
TS ungsol Electric Inc.
VI Victoreen Instrument Co.
WE Western Electric Co., Inc.
WH Westinghouse Electric Corp.
Cath. K Designates the type of cathode.
C Cold Cathode
F Filamentary Cathode
H Heater type (i.e., unipotential cathode)

E¢. Specifies the nominal heater or filament
voltage in volts. In the case of tubes whose heater
or filament is center tapped to allow series or

arallel operation of the sections, the value given
18 for the series connection.




I Typical heater or filament current in milli-
amperes.

Max. E,. Maximum plate voltage permissi-
ble in the tube. In the case of diodes and th{l -
trons the value is the peak inverse voltage which
can be applied to the tube.

Max. I,. Maximum plate current in mulli-
amperes which the tube may paes.

P,. Maximum plate dissipation of the tube is
listed in watts. In the case of twin tubes the
dissipation is for one section only, e.g., the
6SN7GTB is listed at a dissipation of 5 watts.
The manufacturer gives this as the value for each

late, but with both units operating the total for
Eoth plates must not exceed 7.5 watts. For this
reason multiple tubes should be checked in the
manufacturer’s data before operating the tube with
maximum dissipation in each section.

Es. Typical value for the d-c plate or operating
voltage in volts.

I,. Typical d-c anode current in milliamperes
for the operating voltage in the preceding column.

TgoEoI’ Typical value of grid-plate transconduct-
ance of the tube in micromhos divided by 100.
An asterisk (*) preceding the numeral 1 indicates
the transconductance lies between 0 and 100
smhos.

u. Typical tube amplification factor.

r,. Typical value for plate resistance in ohms.

Capacity In. Typical value for input capaci-
tance of the tube ie., betwaen grid #1 and all
other electrodes.

Capacity Out. Typical value for the output
capacitance of the ti.be, i.e., between the anode
and all other electrodes.

Note: Both capacity measurements are given in
micromicrofarads and are for the tube without an
external, grounded shield.

EIA Base No. This column designates the
number assigned by the EIA to the basing diagram
of the tube. These diagrams will be found in the
last section of the Tabulation beginning on page
93. The designation “FL" is used to indicate
flexible or flying leads on the miniature or sub-
miniature tubes. The column is left blank where
no diagram is applicable as in lighthouse and
ceramic-metal tubes.

3.3. Unit Symbols

While the normally used electrical unit is printed
at the top of each column, it will be noted that
letter symbols are used following some numbers
to indicate a change of unit,

’ Symbol Column heading Unit

K Max Fv or Ep: Kilovolts

U Max Ib and b Microampercs

A Max Ib and I Amperes

K rp Kilohms

M I Megohms

1 [ Value between
00 0 and 100




4. Numerical Listing of
Data on Receiving Tubes
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6. List of Similar Types of Receiving Tubes®*

Tube Similar types Tube Simjlar types Tube Similar types
0AIWA 6073, 6628, 6330 4BZ8 3B26, 4DES, 6BZ8 6AB6 5725, STBAWA, 6468
0A3 VR74 4BZ7 4BCS, 4BQ7, +B8S, 5BZ7, 6BZ7
0A4G 1267 4BZ8 6B28 6ABTGA 6080W A, 6082, 6336, 6304, 6520, 7105
0B2WA 6074, 6627 4CBé 3CB8, 6CB6 6AS8 5A88
3 VRios 4CEs 3CES, 4DES, 6CES 6AT® 8AQ8, 6A V6, 6BKE, 6BT6, 6BUS,
0D3 VR1% 4C88 3C86, 6C86, 13C86 6ATS 5ATS, 6CG8, 6X8A
0Z4G CK1003 4CX7 6CX7 GAU4GTA SDA4, 1I9AU4GTA
1ADS 1w%1va. 1ACS 4CYs 2CYS, 3CY5, 6CY6
1B3GT 1G3GT 4DE6 4CES, 4BZ8, 6DE6G 6AUG 3AUS, 4AUS, 12AU6
1E8 1C8 4DK¢ 3DK¢, 8DK6 6AUS 6BHS;, SAUS
6AVS 6CUS, 12AV5, 235A VS, 17AVS
1G3GT 1B3GT 4DT6 3DT6, 6DT$ 6AVE 3AV6, 6AT6, 6BKS, 12AV6
13 1K3 5AMS 8AMS 6AX4GT 6U4, 12AX4GT, 17AX4GT,
1K3 13 SANS 5AVS, 8BS, 6ANS 2$AXAGT
1L4 174, 1U4, 5810 5AQ5 6AQJ, I 5
1LCé 1LAS SAS4A BUAGA, 5031 SAXSGT 5Z4, 6087
6AX7 12AX7
INSGT 1PSGT 5A88 6AS8 6B3 12B3
1PSGT INSGT SATS sCU8, X8, 6ATS 6BAG 3BAS, 4BAS, 12B A6, 5749, 6660
188 1LDS§, 1U8 5AVS 5ANS, 5B8 6BA7 12BA7, 68B7
1T4 114, 1U4, 5010 3AW4 5U4GA, 831
1U4 1L4, 1T4, 5010 5BS SANS, SAVS 6BASA 8BASA
6BC5 6AG5, 6186, 3BCS, 4BCS
1Us 185 SBES SBRS, 5US, 6BES 6BCs 4BCS8, 8BZ7, 6BQ7
2A3 6A3, 45, 5030 SBK7A S8BK7A 6BD# 68K7WA, 7A7, 6137
2A7 8A7 5BQ7 4BQ7, 5BS8, SBZ7, 6BQ7 6BEé6 3BE6, 4BES, 12BES, 5750
2AF4A 2T4,3AF4A, 6AF4A SBR8 SBES, 5US, 6BRS
2BN4 3BN¢,6BN4 5B8S 4BS8, 5BQ7, 5BZ7, 6BSS 6BES SBES, 6B RS, 6U8, 6678
6BF6 6BUS, 68R7, 12BF¥6
2051 S670W A, 6021 6385, 6854 5BTS 8BTS 6BFTW 2C51, 6BG7, 6021, 6385, 6854
CYS 2EAS, 3CYS, «CYS, 6CYS 5BZ7 4BZ27, 5BQ7, 5BSS, 6BZ7 8BG6GA 19BG6G
2D21 8727 5CG8 5ATS, X8, 6CG8 6BH6 6065, 6265, 6661
3E26 6593 L8 5CQ8; 6CL8, 9CL8
IEAS 2CYS,3EAS,6EAS 5CMs 5V6, 6CM8, 12CMé gg }zss SBHS, 6AUS
2021 2G22 5CMs8 6CM8 6BK5 12BKS, 25BK5, S0BKS R
2622 2621 5CQ8 5CL8, 6CQ8 6BKS 6ATS, 8AVS, 12BK6, 26BK6
2T4 2AF4A, 6T4 5C 6CRS 6BK7A SBK7A, 12AV7
JAF4A 2AF4A,BAF. 5CZ5 6CZ5
3ALS 8ALS, 12ALS SEHS 6EHS 6BLIQGT 8BX7
\ 6BN4 2BN4, 3BN4
3AUS 4A U8, 8A UG, 12AUs () 6J6, 1976 8BN6 3BN6, 4BN8, 12BN6
3AV6 8AV8,12AV6 SR4GYA sAk4 6BNS 8BNS
3B7 1201 T8 6T8, 19T8 6BQS5 8BQS
3B 866A SU4GA SAB4A, 5AX4. 5W4, 5031
3BA6 4BAG,6BAS, 13BAG Us 5BES, 5BRS, ,U8, 9US 6BQS 6DWS, 12BQ6, 17BQ6 %B%&
. 6BQ7A 4337. 5BQ7, 6BCS, 6BS8, 6BZ7
3BCS 4BCS, 8BC5 5V4 S5YSWGTA, 6087 6BRS 5BHS, 6BES, 6US, 6676
3BE6 4BES§, 6BES, 12BEs 5V6GT 5CM6, 6V6, 12V6 6B88 4BS8, 6BQ7, 5B8S, 6BZ7
3BN4 2BN{, 6BN4 X8 5A TS, 5CG8, 6X8, 9X8, 19X8 6BTS 5BTS
3BNS 4BN6, 6BN6, 12BN6 BY3WGTA , 5690, 6087
3BUS 4BUS,6BUS 3 5U4, 5X3, 83 6BUS 3BUS, 4BUS
6BW4 724, 12B W4, 6203, 6754
3BYS 6BY$,3C86 524 5Y3, 6A XS5, 5600, 6137 ¢BX7 6BL7
3BZ6 4BZ6,6B26 6A3 8A3Q 6BX8 4BX8
3CBé 3CF$, 6CB6, 4CB6 6A7 A7, ASGT 6BY6 8CRS, 5015A, 7036
3CES 4CES, 6CE5 8A8 8A7
3CFé 3CB6, 6CFs 6AB7 6AC7, 1853, 6134 6BY7 6BX6
6BZ6 3BZ6, 4826, 6DE6
acss 4C88, 6C86, 12C86, 3BYS 8ACY 6AB7, 1853, 6134 ¢BZ7 4BZ7, §BZ7, 6BCS, 6BS8, 6BQ7,
CYs 2CYS,3EAS, 4C Y35, 6CY5 6AF3 12A eCH7
3Dé 1200 SAF4A 2AF4A, 3AF4A, 6T4 6BZ8 4BZ8
3DK6 4DK6,6DK8 6AGS 8BC3, 6196 6CAWA 6100, 6135
aDTe 4DT¢,6DT6 8AGT 6AK?7, 6BAS, 6BCS5, 6BDS, 6CB6,
¢C¥e, 6186 6Cé 637, 1630
3EAS 3EAS,3CYS5, 6EAS 6CAS 12CA8, 17CAS, 25CAS
w 384,3V4 6AHS o485 6CB5 6CL5
3V4 6AJ4 7137 6CB¢ 3CB6, 4CB8, 6AGS, 6BCS, 6CFs,
4 3Q4 6AJS 6F6 6DKe
4AUS 3AU8,6AUS, 12AU6 :ﬁlé: gg: ook, 5709, 6CD6 26CD8, 36CD6
4B32 872A 6CES 3CES, 4CES5, 6DE&
$§BAS 3BA6,6BAS, 13BAS SALS SALS, 13ALS, 5728, 6663 8CP6 8AQS5, 6AKS, 8BCS, 6CB6, 5301,
4BC6 3BCS, 6BCS 6AMS SAMS 5654
4BC8 6BCS, 4BZ7, moﬁ SANY JAWA 8ca7 88N7, 8CG7, 5603
4BF¢ 3BEs, 6BES, 12BEs &gg :ﬁg: i‘&%‘k ggg gg%s, 8ATS, 6X84A
4BN6 3BN6, SBN6, 13BN6 ’ B
m&u 4BC8,4BZ7, 5BQ7A,6BQ7A 0A 6ATS, 6CN7 8CL5 6CB5
4B 4BZ7,5B88, 6B S6ARS 7Bs 6CLé 12BY7, 6107, 6677
4BUS 3BUS, 6BUS SAR6 0098 6CLS 5CLS8, 6CQS, ¥CL8
4BX8 85 12A88 6CMé 8V6, 12CMe, 5002

*The tubes in each line of this listing are electrically similar but not necessarily interchangeable in either electrical
or mechanical characteristics. A careful comparison of the data for each tube should be made before attempting to sub-

stitute one type for another.
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' Tube Similar types Tube Similar types Tube Similar types
eCM7 sCM7 scor 8CG1, 83N 128F7
7
sCMs s5CMs3 8CN7 8CN3 \oHy gg?{,' 130y
6CN7? 8AQS, 8A TS, 8CN7? 87 8C87 128J7GT
6CQs $CQ8. 6CLS 7 68J7, 128G7, 138
wcgs e S s sCxXs oCXs 1SK1GT | 68K, 138 6, 19837, 5661, 5648, 6187
6CR¢ 12CRoO :g&‘la OCY76HCY7 }2%17?}1"1‘ ﬁslﬂ uy-,
6CRs 5CRs 88N7GTB | 68N7, acov 128N7 1280707 | 6 76
oCs 1385, eWea AUY, ) Q70T 12807
s ‘ﬂ“. Wcse, sotsa, 12V64T £V, avoﬂ 12455, 12CMe
oBRY 12BR7 12W6GT 6WE, 12ENs, 1708, 28We
6Cs7 8CS7 9C SCLA, 6CL8
sCUs 13CUS, 17CT5 9D $DZ8 13028, 18028, D28 15 SXevA
sz Spzs 1 Dir 6DE7, 10DE7
sCcUs 8AVS, 19CUS8, 25CTs 908A 308 608" 13DR7 S AR
sCUs SANS '
scus oANS X8 goxa 1axs 17AVSGA | 6AVS, 12AVS, 25AVE
sCXs 8CX3 10D 6DE7, 1SDET
8CYs 2CY5, 3CYS, 4CYS5, OEAS, i67 || 11CY7 8CY7 8CY7 AXAOT | SAXS 1244, 3AXS
12ABS mcMo. 13ve Q BQs, 12BQ6, 35BQ8
6C sCY7, IIQW 12AC6 17C5 12C8, 17CUSs, 28CS8, 50C5
6075 50Z5 }7865 chﬂ. D?‘M
8DA; 8AU4GT, 1204, 17D4 12AD7 12AX7, 12DF7, 6481, 7025 70Us 6CUs, 12C5, 17C8
6DEo zekoé 12AE6 12EG8 17D4 6DA4,
SDE7 ronm. 13D 12AF3 6AF Y D6eA H i 2#DQs
12AF6 12AC08 oA e, BB
6DGs we, 6C 124 12EGS 17R5 '
SDRe ;}’m‘,’am‘“ 12AL5 3ALG, 6ALS, 7085 18DZ8 6DZ8, 9D28, 12128, 35DZ8
DR 13085 17DQ0, 36DQe 1Ags SAQn.6AQ8 IPAUAGTA | 6AU4GT
12ATS 8AT6, 13AV6 I o6, o18
6DTS 13DTS 12ATIWA | 12AZ7, 12D'TS, 6201, 6670 e 5“ 8. 10Vs
SDT$ 3DTSs, 4DT6 X S Sy
SR B BAVS, | BAUGAMTOMADS e | e |ox
6DTs 13DT8 12AV5GA 0AV6, 12CT'4, 17A V5, 8AVE e sGA g{{,'s“x" X8 av
12AVe 3AVe,6A VS, 12BK6 12AV5, 17AV3, 22CU6
SDW3 B 12av7 BAXAGT | BAX4, 12AX4, 17AX4, 25W4
eDZ8 $D3%: 12D78, 18028, 38028 BBES | 8BKS 12BKS, s0BKS
8E5 T3, 6U3 wé 6AGS, 6BH6 Q6 6BQ#, 12BQ6, 17BQs
SEAS 2EAS, 3EAS, 6CYS5 12AXAGT | 8AX4, 17A XA, 25A X4, 6U4
SEFs mr:' b ) 13AX7 13DF7, 7038, 12A D7, 6AN 7 s 1205, 1708, 50C5
124Y7 0072 28GAs SRS BCAS, 17TCAS
SEHS 12EH5, 35EH5, 0EHS 4 ;
6EHB SEHS 12A77 12A'T7, 12DT4, 6201, 6679 BCDEGA | 6CD6, 25ECS, 350D6
N B | eene oRs | s s
6HB8GT tMear 13BA7 6BA7, 128A7 25CUs 6CUS, 12CT6, 25AV5
12BD6 138K7, 6BD6 2DN6 6DNG .
' WA SAN4 2Dgs §DQ¢, 12DQ6, 17D QS
&ISWGT 6N7, TA4, 1238 12BES 3BE6,4BES, 6BES
aJe %o. %'ou 6000, 6101 12BF6 g%l;o. 12BUS, 26C6 25EHS 6EHS5, 12ILHS, 50EH5
sKsoT Sem w04, 01,10, o 1aBRs SBKS, 0BK§, 25BKs AL8GT 12L6, 17L5, 25W6, 5016, 5824, 6046
12BK6 6BK6, 12AT48, 12AV6, 12BTs, || 2BW4GT W4, 35AX4
6L6GB 35L8, 807, 5881, 5032 WBKS 25WeQT 6W6, 12We, 2516, 6046
8SA7GT 6BA7, 6BES, 18A7, 5061 2260T ”zl% 30X6, 50Y8
(i"; '3‘397’ el maNgo'r :gN& f?n”v%f?%oqo. 25BQé 20BR bk
1
88G? 68H7, 128G7 12BR7A 9337 2608 12BF6
4SH7GT 680 4 iy 2o b
TWGT | 68K7, hsn oo, o3z 1w ! 330D6GA | 60D6, 25CDE
6SKTWA | 6BDS, 68)7,7A7,128K7, 8063, 6187 || 13BY7A $0L8, 138V7, 0677 3Dz8 8DZ8, 9DZ8, 12DZ8, 18DZ8
SSLTWGT | 68U7,138L7, 5681, 6113, o 12BZ7 8BZ7
eSN7QTB | 618, 88N7, 198N7, 5603 12C8 13CU'5, 17C8, 2808, 50C5 3L6GT 618
88Q7GT 28Q7QT :%‘h‘(&o 28# l:gﬁb.zs’(ins 12Ve 55‘%: 5‘852
osgm'rv esu 7rr, 5601, 6113, 6188 6 6CM3, 12485 S0BKS5 6BKS, 12BK3, 28BKS
6T4 T4, BAP: 120RS 6ORS, 250RS 5005 12C8, 17C5, 25C5, 50B5
p1x 6’1‘8. ovs, 78 13CRs SCRa 5008GA 2508
SOEHS SEHS, 12ERS 25EH5
12C86 3C88, 4086, 6036 u
SUSA 5U8, 6BES, 8BRS, 9U3, 6678 50L8GT 12L6, 17L6 50A5
eV6aT 3VS, 6CM6, Jave, so71: 1cus 1208, 6008, 170Us oXe | BLAT, %0
Vs 19V 12CUs sCUs, 12475, 25006 ’
SWeaT | AT 12D4 6DAL, 17 wLeT | uMr
SW6GT 6Cis, '6DGS, 13W6, 25W6 it .‘,?,‘D",.}“Q{"“"m LI P
6X4WA oxuwo'r 7Y4, 12X 63902, 408A
w ““w et L L e R
Xavar | axava 7‘%0,_ Sorghs A 1T §DT, 12427, 134T7, a1, oory '
SYSOA 1aDz8 6z, onzs. 18DZ8, 38DZ8 QEMIDX | ot
13EF6 SEF6 OF CKiom 6174
nr ::g)o, ¢8K7, 7L7, 6137 12EGS 12ADe, A 120 ,
7A07 9AU7, 12407 12EHS SEHS, SEB& SOKHS
o 6X+, 6X5, 5083, 6203 1264 lgl':' 125 Son m" u‘:ghmmm
 6X5, 12H4 1204, 1315 5638
SBW4, 6784 12H6GT 6 843 ]
sAUS oAva. SBE3 5654 SAKS, 6006
SBASA BASA AWaT | els, 1204, 1254
H8 aana, 8AUS 13L6GT 1714, 3518, 50L6 B6T0W A 2051, 6854, 6385, 6021
SBNS \BATOT osig 13BA7 sew o300
A
sBQS #BQs 128C7 68C7, 5751, 6851 5600 5Y3, 524, 6067
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’ Tube Similar types Tube Similar types Tube similar types
5691 65L7, 8113, 6188, 68U7 6021 8BY¥7 6488 688, 5725, 5784
6028 408A 6520 6ABIG A, 6080, 6082, 7105
5692 88N7, 6CG7 6046 %LY, 2BWS 6533WA SUTWA
: 5693 6877, 68K7 6072 AY? 6540 5702
i 5696 8043 6073 o.uWA 6626, 6830 65824 6AKS, 6068
f 5703WB 6AKS3, 6540
! 5725 6AS6, 8187, 5784, 8486 6074 OB2W A, 6627 6626 0A2, 6073, 6530
6080W A 6ASTGA, 6082, 7108, 8520 6627 OB3, 6074
5726 8ALS, 6097 6082 SAS7GA, 6080 6520 6659 CK1042, CK1027
5777 2D321 6087 5Y3w0'i‘A 5?4, 5690, 6AXS5, 5V4 || 6660 SBAS, 5749
s744 6247, 6533 6094 8A.Q3, 6003, 6095, 6869 6661 6BH8, 6265
5749 6BAS, 3660
5750 6BES, 6C86 6008 6AR6 6662 6BJ6
6090 6Je, 8101, 5064 6663 6ALS, 5726
5751 128C7 6100 6CAWA, 6135 6660 6AQS5, 6005
8755 420A 6101 6J6, 5064, 6099 6677 6CL6, 12BY?7, 6107
5763 8417, 6159, 6146 6106 6678 6BRS, 6BES, 8US
S784WA 6A 86, 5725, 6486
58144 12AU7, 6189, 6680 6113 68L7, 68U7, 6188 6679 12AT7, leZ? 12DT$, 6201
6134 6AB7, BACT 6630 12AU7, 5814A,, 6189
5824 25B6G 6135 6C4WA, 6100 6681 12AD7, 12AX7 12DF7, 7025
5838 5839, 5852 6136 6AU6 6754 6BW4, 724, 8203
5839 5838, 5852 8137 6BD6, 68K7GT, 7A7 6829 5965
ot o e 6830 OA2, 68073, 6626
8140 4BA 3
6146 5763, 6159, 6417 6831 032 6074, 6627
5844 6211 6159 5763, 6146, 6417 6832
5847 404A 6186 8AG5, 6BCS 6851 GSC7
gggg 585;9 5839 6188 6SL7, 6SU7, 6113 6883 6106
5881 1.6, 5632 8180 12AU7, SS14A, 5680 6854 2C51, 5670, 6021, 6385
6197 6CLé, 12BY7, 6677 pead TAK7
- R @ o b e |
frid 392, 8110 6203 6BV o4, 6Xs, 7Y4, Yows, 6202, || 0913 6350
5002 6224 6013 % 6044
5903 5896, 6110 6206 5840, 5006 6068 6AKS, 6582
5906 5840, 6208 6206 5809 7025 12AD7, 12AX7, 12DF7, 6681
5910 1L4,1T4, 1U4 o LI g“” 7038 6BY6
5015A 6BES, 6086 ot 03 6
et | e o e i S
5930 2A3 6350 12BHTA, 6913 7137 6AJs
5931 5U40A, SAS4A 6385 2051, 5670, 6021, 6854 7167 6CY5
5032 618, 807, 5881 6417 5763, 6146, 6159 7190 7191, 7192
3933 807, 6L6 6418 CKHMSDX
5964 8J6, 6099, 6101 6419 CKs#9DX 7191 7192, 7190
7192 7190, 7191
' ' 5965 6829 6436 CK 1088 7205 ,
5992 6CMe, 6437 6438 7229 7205, 7230
5093 om, 6X5 7Y4, 6203 6438 8437 7230 7205, 7229
5008 4214 6463 6350
6005 8AQ5, 6005, 6669 6485 6AHS 9003 5500
Supplementary List of Similar Types of Receiving Tubes
Tube Similar types Tube Similar types Tube Similar types
2FV6 6FVe 2DM7 12AX7, 12DT7 1216
{EWe SEW8 17DEA 6DE4, 2DE4 1217 59154
SGHS 6GHS 19CLSA 6CLSA 7036 59154
6DE4 17DE4, 2DE4 19EA8 SEAS 7079 6111
SEX6 21EX6 22DE4 6DE4, 17DE4 7083 5T02W A
SEY6 7EYS 28D4 12D4 7370 5687
10DR7? 6DR7, 13DR7 DTS 6DTS 7462 7077
10EB8 6EBS 5CAS 6CAS 7543 8AUS
L
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7. EIA Basing Diagrams
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THE NATIONAL BUREAU OF STANDARDS

The scope of activities of the National Bureau of Standards at its headquarters in Washington, D.C,, and its
major laboratories in Boulder, Colorado, is suggested in the following listing of the divisions and sections en-
gaged in technical work. In general, each section carries out specislized research, development, and engineer-
ing in the field indicated by its title. A brief description of the activities, and of the resultant publications,
appears on page II.

WASHINGTON, D.C.

Electrielty and Electronics. Resistance and Reactance. Electron Devices. Electrical Instruments. Mag-
netic Measurements. Dielectrics. Engineering Electronics. Electronic Instrumentation. Electrochemistry.
Optics and Metrology. Photometry and Colorimetry. Optical Instruments. Photographic Technology.
Length. Engineering Metrology.

Heat. Temperature Physics. Thermodynamics. Cryogenic Physics. Rheology. Engine Fuels. Free
Radicals Research.

Atomie snd Radistion Physics. Spectroscopy. Radiometry. Mass Spectrometry. Solid State Physics.
Electron Physics, Atomic Physics. Neutron Physics. Radiation Theory. Radioactivity X-ray. High
Energy Radiation. Nucleonic Instrumentation. Radiological Equipment.

Chemistry. Organic Coatings. Surface Chemistry. Organic Chemistry. Analytical Chemistry. Inorganic
Chemistry. Electro-deposition. Molecular S8tructure and Properties of Gases. Physical Chemistry. Ther-
mochemistry. Spectrochemistry. Pure Substances.

Mechanics. Sound. Mechanical Instruments. Fluid Mechanics. Engineering Mechanics. Mass and
Scale. Capacity, Density, and Fluid Meters. Combustion Controls.

Orgauic and Fibrous Materlals. Rubber. Textiles. Paper. Leather. Testing and Specifications. Poly-
mer Structure. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion. Metal
Physics.

Mineral Products. Engineering Ceramics. Glass. Refractories. Enameled Metals. Concreting Materials.
Constitution and Microstructure.

Building Technology. Structural Engineering. Fire Protection. Air Conditioning, Heating, and Refrigera-
tion. Floor, Roof, and Wall Coverings. Cndes and Safety Standards. Heat Transfer.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathematical Physics.
Data Processing Systems. SEAC Engineering Group. Components and Techniques. Digital Circuitry.
Digital Systems. Analog Systems. Applications Engineering.
e Office of Basic Instrumentation.

BOULDER, COLORADO

Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes. Properties of Materials. Gas Lique-
faction,

Radio Propagation Physics. Upper Atmosphere Research. Ionosphere Research. Regular Prediction
Services. Sun-Earth Relationshipe. VHF Research. Radio Warning Services. Airglow and Aurora.
Radio Astronomy and Arctic Propagation.

Radio Propagation Engineering. Data Reduction Instrumentation. Radio Noise. Tropospheric Meas-
urements. Tropospheric Analysis. Propagition-Terrain Effects. Radio-Meteorology. Lower Atmosphere
Physies.

Radio Standards. High Frequency Electrical Standards. Radio Broadcast Service. Radio and Microwave
Materials. Flectronic Calibration Center. Microwave Circuit Standards.

Radio Communication and Systems. Low Frequency and Very Low Frequency Research. High Frequency
and Very High Frequency Research. Modulation Research. Antenna Systems. Navigation Systems.
Systems Analysis. Field Operations.

o (Mffice of Weights and Measures
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