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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,
tz~iang, evaluation, calibration services, and various consultation and information services.
Research projects are also performed for other government agen~cies 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
Bu letin 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 to 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 cannot 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. AsTIN, Director.
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Tabulation of Data on Receiving Tubes
A tabulation of Receiving-Type Electron Tubes with some characteristics of each

typ has been prepared in the form of two major listings, a Numerical Listing in which the
tues are arranged by type number, and a Characteristic Listing in which the tubes are
arranged by tube type and further ordered on the basis of one or two important parameters.
The tabulation is accompanied by a listing of similar tube types and basing diagrams for the
listed tubes.

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

The Electron Devices Section of the National To avoid these complex detignations, this
Bureau of Standards has developed over the past tabulation lists only the type numbsrs by which
decade at. Electron Devices Data Service. This a type is most commonly designated. The user
service attempts to obtain and maintain a file of should be cautioned that these versions of a tube
data on all electron devices, i.e., tubes, transistors, may not be bilaterally interchangeable as the im-
diodes, etc., manufactured in the United States proved versions may differ in some physical
and other countries. In an effort to make this dimensions or in one or more electrical character-
service more available to engineers applying istics.
electronics in laboratories throughout the qountry,
it was d.cided to develop a method of tabulating 2. Organization of the Tabulation
the essential information of these devices in
handbook form for ready reference. For this The receiving tube tabulation comprises four
publication on Receiving Tubes, an easily deci- principal sections as follows:
pherable code and format for the tube charac- 1. Numerical Listing. in this, the tubes are
teristics was developed which would be suitable arranged by type number in the numerical-alpha-
for a punched card system allowing automatic betical sequence which is standard in the industry.
transfer to the printed page. The sources of 2. Characteristics Listing. Here the tubes are
information were the manufacturers' published grouped according to the number of electrodes,
handbooks and data sheets. The accuracy of the and within the group they are arranged by in-
printed information is reasonably assured by creasing value of one or two pertinent characteris-
verifying tabulations, by various sortings, and tics.
cross checking with manufacturers' publications. 3. Similar Tube Types. Following each tube

This tabulation includes only the information listed is one or more types similar to it. Here are
normally furnished by the manufacturers in their found those tubes from sections 1 and 2 which are
handbooks or data sheets, and includes those tubes coded as having similar types available, together
of the general class known in the trade as "Re- with some older tubes not included in sections 1
ceiving Tubes." These include tubes to be found and 2 but which are similar to a current listed
in home entertainment devices, military equip- tube.
ment, general purpose electronic laboratory equip- 4. Electronic Industries Association (EIA) Bas-
ment, etc. The tabulation is limited to tubes ing Diagrams. This section contains all basing
with not more than 25 watts plate dissipation, diagrams for tubes in the tabulation having an
and with maximum operating frequency less than assigned EIA base number.
1,000 megacycles per second. One further restric-
tion is that the tubes are currently active types 3. Sorting and Terminology of the
made by United States manufacturers, i.e., those Tabulation
tubes appearing in the manufacturers' "New
Equipment Price Lists" or those on which a new To assist the user in understanding and applying
or revised data sheet has been issued since 1952. the tabulation, the method of sorting and the
Types listed by manufacturers as "For Replace- definition of terms and abbreviations are explained
ment Only" or as "Discontinued" types are not in this section.
listed.

The user of this tabulation should be reminded 3.1. Sorting Methods
that industry has used various letter sufflixes to
designate improved versions of a tube type. For The Numerical Listing is arranged in numerical-
example the letter "W" indicates that the type alphabetical sequence by tube type number. In
has been improved for military end-use and "WA" the Characteristic Listing the tubes are arranged
and/or "WB" indicate further improvements, in 52 groups by tube structure. Within these
Thus the "6AL5W" is an improved version of the groups the tubes are arranged according to in-
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creasing value of 1 or 2 important parameters and 3.2. Terminology

finally by tube type.
Given below are the groups into which the tubes The Numerical and Characteristic Listings are

are arranged and the characteristics by which the in tabular form containitig 22 columns. The head-
tubes are sorted within a group, e.g., all of the ings of these columns and their meanings are
single triodes are grouped together, and are given below.
arranged in order of increasing value of "j,". A blank in any column indicates that the charac-
Where two or more tubes have the same A, these teristic designated by the column is not applicable
are then arranged by increasing value of "gmi". to the tube in question or that no value was given
Tubes with identical values of both p and gm are in the available data.
then sorted by type number.

Definitions

G Characteristics sorted on Type Number. This column lists the numerical-
Group heading _ _ alphabetical designation assigned to the tube type

Primary Secondary Tertiary by the manufacturer.

1. Ballast Tube ------------ lb--------- Type No. Code. A letter "S" indicates that this tube is
2. Regulator, Single Diode,_ similar to some other type. Such a tube will be

cold Cathode............. found in the Similar Tubes List on pages 893. Regulator, Single Diode, FEbl---------pIb -........ Type No. through 92 with its similar types. It is to be
4. Referencei ~lne Diode,Cl Referentr ---e------- noted that these tubes are "similar", not neces-

c thoi e Diode, sarily equivalent or directly interchangeable.5. Rectifier, Single Diode,

Cold Cathode ------------- An asterisk (a) in this column indicates that the
6. Rectifier, Single Diode, tube is on the Military Preferred List isF led by the

Filamentary Type .------- Eb ----------- Type No.
7. Rectifier, Single Diode, Department of Defense as "Military Standard

Heater Type ..........- ltn
8. Damper, Single Diode ...... Electron Tubes; and Semiconductor Devices,
9. Noise Generator..........--Eb-------lb. -Type No. Diode" MIL-STD-200D, 29 May 1958.
10. Dioise, Twineroldator . . I .A number sign (#) is used to designate a tube

10. Diode, Twin, cold Cathode. not on the Military Preferred List but which the
Type.Dd Twin, manufacturer refers to as a ruggedized, reliable, or

12. Diode, Twin, Heater Type.. premium type.
13. Diode, Multiple ........... No. of Se- E ........... pe u

tions Kind. An easily decipherable three letter symbol
14. Diode with Triode .......... is used here showing the tube to be a diode, triode,
15. Diode with Dissimilar Dual

Triode .................... beam pentode, etc.
16. Diode, Twin, with Triode-.
17. Diode, Twin, with Tetrode.. ED --.. ........... Type No.
18. Diode, Triple, with Triode. BAL Ballast
19. D:,de with Pontode .... BA ea
20. Diode, Twin, with Pentode. BEA Beam
21. T-iode, Single .............. DIe Diode
22. Triode, Twin --------------- DWD Double Diode
23. Triode, Dual Dissimilar ....
24. Triode, Dual Dissimilar, GTB Gated Beam

with Diode ---- -HEX Hexode
2 5 . T r i o d e w i t h D i o d e . . . . .. . . . .
26. Triode with Twin Diode ....- '....... gm-.........Type No. OCT Octode
27. Triode with Triple Diode_..
28. Triode with Tetrode ........ PND Pentode
29. Triode with Pentode PTG Penta-rid
30. Triode with Hexode ........
31. Triode with Pentagrid ------ SHB Sheet Beam
32. Tetrode, Single.... TET Tetrode
33 Tetrode, Twin-........-.
34. Tetrode with Diode:...... gm . Type No. TRD Triple Diode
3. Tetrode with Twin Diode.. TRI Triode
36. Tetrode with Triode.

37. Beam, Single ..........3.Beam, Twin .............. I
40. Peatmd, Swingle.------- Tye th reea letter symbol is used to atniplify39. Beam, Miscellaneous ....... the characterization under "Kind". Thus a tubeSPentode, Single -------------
4Pentode, Tw ........... . .m r ............ TYpe No. is designated es single, twin, or combined with
43. Pentode with Twin Diode. some other type in a multiple structure, in one en-
44. Pentode with Triode ....... I velope.
45. Pentagrid. Single ......... r. Type No. Note: A tube containing two or more different46 Pentalgrid with Triode ...... r:......Tp:o structures in one envelope will be listed once
47. Nexode, Single........
48 Hexode with Tode-...m..Type No. for each such structure in the numerical list-
49. Octode, Single ........... ing and once in each appropriate group in the
S0. Thyratron, TriodeT pe ,ý T b.......... lb...Type No. characteristic listing, e.g., the 6X8 is listed as a
61. Th.ratron, Tetrode ITe... triode with a pentode section and also as a pentode
52. Indicator, Electron Ray.... E -Ib ......... Type No. with a triode section. The data given on any one

line refers to the section of the tube as designated"*Eb anod Ib' used for sorting arn the typical values, not maximum. Eq. is
ttp pelk anumnoo vomaltim in the column headed "Kind."
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SDIO With Diode MIX Mixer
DIS Dissimilar (as applied to NOI Noise Generator

Dual Triodes) ONA On and Off Applications (Computer
DSD Dissimilar with Diode Service)
DTR With Dissimilar Dual Tri- OSC Oscillator

ode. PA Power Amplifier
DWD With Double Diode REC Rectifier
PND With Pentode REF Voltage Reference
SIN Single Type REG Voltage Regulator
TET With Tetrode RFA Radiofrequency Amplifier
TRD With Triple Diode THY Thyratron
TRI With Triode TRG Trigger
TWN Twin Type UHF Ultra-high Frequency Amplifieran sae f VA Voltage Amplifier

Bulb. Designates the type, size, and shape of VDA Vertical Deflection Amplifier

the bulb by an alphabetical-numerical code de- VDO Vertical Deflection Oscillator

fined as follows: VHF Very-High Frequency Amplifier
A. Initial Letter

NIT-Metal Tubular or Cylindrical Shape, Char. Refers to a specific characteristic of the
S-Indicates the "ST" design i.e., the domed- given tube.

conical-body glass bulb, GAS Gas-filled (as applied to rectifiers, regu-
T-Glass tubular or cylindrical shape. lators, etc.)

B. Number-This number multiplied by one- HIP High Perveance
eighth (%) inch gives the bulb diameter. Only RCO Remote Cut-off i.e., more than 17 volts
the whole number is used, thus a T6% bulb is SCO Sharp Cut-off i.e., 7 volts or less
designated T6. SRC Semi-remote Cut-off i.e., 8 through 17

C. Final letter applies to subminiature construc- volts.
tion.
F-Indicates a rectangular as opposed to a Reg. Indicates the manufacturer who regis-

round bulb. In this case the preceding tered the tube with the EIA. In some cases a
number is the major dimension i.e., a manufacturer may no longer make a tube which
T2X3 bulb is designated T3F. he registered but it was impractical to try to list

all companies making a given tube type so the
Descriptive terms are used for the following: present system was adopted as being fair to all

ACO Acorn Design manufacturers.

CM Ceramic-Metal Design AM Amperex Electronic Corp.
LIT Lighthouse Design BE Bendix Aviation Corp.
PEN Pencil Design BT Bell Telephone Laboratories
ROK Rocket Design CH Chatham Electronics

GE General Electric Co.
Use. Gives the application for which the tube HY CBS Hytron, A. Division of Columbia

was developed or is most useful as stated in the Broadcasting System Inc.
manufacturer's data sheet. If a tube is particu- NU National Union Electric Corp.
larly suited to some band of frequencies such as PL Lansdale Tube Co.-A Division of Philco
audio, intermediate, very high, etc., it is so desig- Corp.
nated in this column by AFA, IFA, VHF, etc. RA Raytheon Manufacturing Co.
Such designation is the only reference to the RC Radio Corporation of America
frequency of operation of tubes in this Tabulation. SO Sonotone Corp.

AFA Audiofrequency Amplifier SY Sylvania Electric Products Inc.
AFD Audiofrequency Driver TS Tungsol Electric Inc.
CAFD Audmopliquen rier VI Victoreen Instrument Co.
CA Cascode Amplifier WE Western Electric Co., Inc.
DA Damper WH Westinghouse Electric Corp.

DCA Direct Coupled Amplifier Cath. K Designates the type of cathode.
DET Detector C Cold Cathode
DIS Discriminator F Filamentary Cathode
EL Electrometer H Heater type (i.e., unipotential cathode)
GA Gating Amplifier
GEN General Purpose Ei. Specifies the nominal heater or filament
GGA Grounded Grid Amplifier voltage in volts. In the case of tubes whose heater
HDA Horizontal Deflection Amplifier or filament is center tapped to allow series or
IFA Intermediate-frequency Amplifier parallel operation of the sections, the value given
IND Indicator (Electron Ray) is for the series connection.



If. Typical heater or filament current in milli- Capacity In. Typical value for input capaci-
amperes. tance of the tube i.e., between grid #1 and all

other electrodes.
Max. Eb. Maximum plate voltage permissi-

ble in the tube. In the case of diodes and tha- Capacity Out. Typical value for the output
trons the value is the peak inverse voltage wch capacitance of the tibe, i.e., between the anode
can be applied to the tube. and all other electrodes.

t mlli- Note: Both capacity measurements are given in
Max. lb. Maxmum plate current in mi micromicrofarads and are for the tube without an

amperes which the tube may paps. external, grounded shield.

P,- Maximum plate dissipation of the tube is
listed in watts. In the case of twin tubes the EIA Base No. This column designates the

dissipation is for one section only, e.g., the number assigned by the EIA to the basing diagram

6SN7GTB is listed at a dissipation of 5 watts, of the tube. These diagrams will be found in the

The manufacturer gives this as the value for each last section of the Tabulation beginning on page

plate, but with both units operating the total for 93. The designation "FL" is used to indicate

both plates must not exceed 7.5 watts. For this flexible or flying leads on the miniature or sub-

reason multiple tubes should be checked in the miniature tubes. The column is left blank where

manufacturer's data before operating the tube with no diagram is applicable as in lighthouse and

maximum dissipation in each section. ceramic-metal tubes.

Eb. Typical value for the d-c plate or operating 3.3. Unit Symbols
voltage in volts.

While the normally used electrical unit is printed

Ib. Typical d-c anode current in milliamperes at the top of each column, it will be noted that
for the operating voltage in the preceding column. letter symbols are used following some numbers

gm. Typical value of grid-plate transconduct- to indicate a change of unit.
100

ance of the tube in micromhos divided by 100.
An asterisk (*) preceding the numeral 1 indicates Symbol Column heading Unit

the trai..conductance lies between 0 and 00 K Max Fb or 4. Kiiovolts

Amhos. U Max lb and ib Microamperea
A Max lb and lb Amperes
K rp Kilohms

j&. Typical tube amplification factor. M rP Megohms"g. Value between

1--•"0 and 1(X0

r,. Typical value for plate resistance in ohms.
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6. List of Similar Types of Receiving Tubes*

Tabs Similar types Tube Simil1 typos Tube similar types

CA2WA 607, OIAG83 4BZB 3EMS 4DE6, 68BZ SASS 5720. 5784WA, 6485
GAS VR78 4BZ7 411CS, 4BQ7, OBSS aBE?, SBE7
"A4G 1267 4HZS SEES "A870A 606WA, GM GM 3663M,.66M1,7105

MBWA 6074. 662 4CBS SOBS, SOBS BASS SASS
005 VR10j5 4CES SONS, 4DE6, SCE6 SATe SA 6AV6. GBK6. 61BT6, SBUS.

lIDS VEI50 4085 5085, eCU, MISG, &MT 6ATS, 6COS, 6XSA
OZ40 CEIOOS 4017 SCI? 6AU40TA 6DA4. IOAU40TA
lADS IWSIYVS, IAC5 4CY5 2CY5, SCYS, SCYB
I B30T IGS

6  
4DES 4CE5, 4BZ6, DEO 6AUS 3AUG, 4AUB. 12AUS

IRS 1CS 4DKS 3DKS. 5015 SAU8 SBHS, SAUS
6AVS SCUS, 12 VS. 25A VS. 17A VS

GSGaT IB30T 4DT6 3DTS, ODTO SAV6 SAVO, BATS., OBK6, 12k VS
1US 113 5AMS SAM8 6AX40T 6U4, IIAX4GT, I7AX4GT.
M1 103 5ANS 5AV8. 5BS, SANS 25AX40T

Mot 1T4, I U4. 1910 5AQ5 6AQ6, IIAQS AIT 5E,66
1LCS ILAG 5AS4A 3U40A, 6981 AST Z4W8

SAX7 12AX7
IN3OT IPSGT SASS SASS 6B3 12B3
IP50T IN50T 5ATS 5OSt1, 5X8, BATS OBA6 3EAS, 4BA6. 12BAS. 5749. 666
155 ILDS.ITS SAVS SANS, 5B5 SBA7 lIBA7, 58B7
MT 1L4.1U4, 6010 5AW4 SU40A, 6961

IU4 114 1T4, 6910 5B8 SANS, 5AVS 6BASA SEASA
SBCS SAGS, 6156,313C5, 41BOS

IU5 15 5SEES SERS, SU8, S8E fBECS 4BC 5Z7, SBQI
2A3 Ba466905B17k 117 BBD6 68K? A 7A7, 6137
2A7 BA7 SBQ7 4BQ7, 51388, 5BZ7, SBQ7 GBE6 3BEE, 4BEE, 12BEG, 5750
2AFIA 2T4,3AP4A.6AF4A SBRS 5BRB, $US,S6BR8
2EN4 3SN4,6BN4 51188 4355, 5EQ7, 5BZ7, BESS SEES 5BEES, 6B118 SU8 6678

SB F6 6BU6. 65R7: 12E*6
2051 5S7OWA. 6021 6385,68H4 SETS SB1TS SBF7W 2C51. 6BG7, 6021, 63M5, 6654
2CY5 2EAS, 3CYS. OCYS, BOYS 5BZ7 4EE7, 5BQ7.ES, SEEBZ 6BCISOA 19B500
2D21 5727 5005 SATS, 515, SCOS 6BH6 6065, 6206, 6081
IRIS 6M9 5OLS 5CQS, SCLS, 9CL4S
2EkS 20Y5, SEAS, SEA5 5CM6 M, 6CM6, IIOMS SEBH SEBS, BATS

5336 6662
2021 2022 5OMS SCMB 6B K5 I2BK5, 25BK5, SBK5
2022 2021 5CQS 5CLS, SOQS 6BIS 6ATS, SAyS, 12B K6, 25B3K6
XT4 2AP4A,5T4 SOR8 SCRS 6BK7A 5BK7A, 12AV7
3AF4A 2AP4A, APSA SCZS 5036
SAL5 BAIA, 12AL5 SEHS 6EHS SBL7OT SEX?

6B.N4 2BN4,SEN4
3AUS 4AU6,.BAUS. I2AU6 636 636 1936 6B NS 3BNS, 4BNS, 2BNS4
3AV6 BA VO.12k VS MR4YA 5Ak4 613NS SEINS
3B7 1291 STS 6TS, JOTS SEQI SEQ5
31E28 80A 5U40A 6AS4A, SAX4. 5W4, 5031
3EAS 4BAG, OBEA, iIEAB UBu 8BES, MSER, X8U, 9SU OBBQ 6DWS. 123 Q6,17BQ6AB

Q% f 7 BUS, 66788.6Z
3EC3 4E05, 6BOS MV SY3WOTA, 6087 6B7 5B 8, 6B 8, SBUBi6678
3E16 4BER,6SEES. SlER SVS0T 5CMB, SVS, I2V6 BESS 4E55, 6BQ7, 5B88, SEZ7
3EN4 2EN4,SEN4 M1 BATS. 6005, 6X8, 9X8, 19X8 SETS SE1TS
3ENS 4BNG. SEN6. 12BNS SY3WGTA 5Z4, 569, 6067
3EUS 4BTS, BETS SZ3 51U4, 613,83 SETS 3EUS, 4BUS

OBW4 7Z4 12B W4, 06M,.0754
3BYS 6BY6S.3CSB 5Z4 SY3, SkIS, W6, 0967 GIBX7 6BL7
3BZ6 4BZS.BZ SEE 5k 2AkS GA5 6315 4B315
WEB6 S3PS SCEB6 4C0B6 6A7 2A7, GASOT GBYS SCSS,69ISA, 7036
3CE6 40E5, SONS 6A8 BA7
SOPS SOBSCF BOS AE7 SAC?, 1IM, 6184 BEY7 SBXS

SBES 3BZS. 4BZS, 6DES
3066 4CSS.BCSB,2C8S.3EY6 SAC7 SAB7 162, 6134 6B7 4Z £2 ,6C,6S8 R
SCYS 2CY5.SRA5,4CY5,6OY5 SAPS 12AFJ BE? 4HSE? BSBS, E7
3D6 1299 SAP4A IAF4A &AF4A, 5T4 BEES 4EES
XDK6 4DK4. ODKB BAGS SECS, 4186 604 WA 5100, 6136
3DTS 4DTS. SDT6 BAG7 SAK7 SE1AS, SECS, BEDS, SOBS.

60)1, 0166 6CB 637 1030
SEAS 2RAS. OYS, SEAS SOA5 lIMAS. 17CA5, ISOA5

W354V4 SAHS 0465 SOBS 6CL5
QL 3V4 SAIS 7137 6CB6 SOBS 4CE5, SAGS, SEOS, SOPS,

ZV4 884 3Q4 BA3S BFS 6Dk6
4AUB 3AUG,6AU6,12AUG BAK4 BK4 60D6 250D6,SSCDO

4B32 rMOAKS 6601, ON5, 5702, 66W2 698 SE C5 Ck6

4DAB 3BA6, BEAS,12DAB GALS SALS 12AL5 6725.6663 SOPS SAGS, BAKS, SE1CS, SOEB, 6691.
4305 53R5, 6BC5 SAMS 5AM& MM6
4305S 6BCS' 4BE7,4BQ_? BAN4 634WA SCOG 68N7, SC07. 669
4330 BEES,6BEN,12EBF- BANS SANS, SCUS SOGS WOe, BATS, 815k

SB6 3N,6N,1B66AQS 5AQS, 12AkQS 6006, 000, 666 SON? 6BZ7'

4BQ7A 4B05, 4EZ7,8 SE7A, SEQ7A 626 6T,6N CI 6B
4111 4BZ7, 5BBS, GBIBB BATS SON8 BOCL 12EY7, 6197, 6677
SBUS 3BU8.SEUS BARB am9 SOLS 5OLS, SOQS, SOLS
4313 6BXS SASS 12AS5 SOMS BV6, Si2M6, 699

*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 sirnu typoB Tube S1milar types Trube Similar types

SCM? 8CM? 8007 OCU?, 88N7 12877 6877

SAC. MN 6CM7 1280; 6807,128117
807G(AGT. O7S87 6087 12SJ70T 6837, 12807, 128K?

oc c( SL412SX70T 68K71?, 1216,12817,6661,66M,,6137
6R 2C8, 25011se$8cx

6CR6 12CRG SCY7 SOY7. RICY? 12OL70T 8.IS7, 1477
81666 6163 12SN70TA 6ON7 88N7

OC11s 8(13 88N7TOT 6ON7, 8007.,12ONT 128Q70T 6SQ7bT, 128117
SCSI 12086, 6W60T 61300 9AU7 7AU7. 12AU7 SIVOT M.e 6V6 12AB5 12CMS
6080 3S6ak WKM ONYS, 12C50 MBUA, 12W6GT 6W6. 12ENS, 12U~., 25W6

6C87 8087 901.8 301.66018 IMX 6X4WA
OCt76 1201)5, 1'cua ODZ5 6DZ3, 12DZ6, I8DZ6 36DZS 131)17 6D1?, 101)17

9E75 6176,12176 181R7 61)R7
6CUS S"y6, 12016. 2601)6 911A 31)8. BUS 17 217 4
CAT SANS 17AVrOA SAyS, lIAV6, 2SAVI

6017 4CX7 915 a~xe, fix& S
6CX RxS ODT 6ZT ISZI17AX40T 6AX4, 12AX4, 28AX4

60Y5 2CYS, 3CY3, 4CY6, SEAS, 7167 IICY? 6CY?. SOY? 17BQ60TB) 6BQG, 12BQ6, 25BQ6
12ABB 1206me, 12776 17C3 1205, 17CU6, 25C5, SOC5

GCY? SOY?, 1119Y7 12AC6 12AFG 170A5 SCAS, 120AS, 25CA6

6DA1 OAU40T, 12D)4 171D4 12AD7 12AXT. 121)7?, MI, 7026S 616,lC6,1C
61)16 4016, inzsW1di 12AE6 12906 17114 6DA4, 12D4
ODR? 101)17,121)17 12A76 6A76 17DQGA 61)QS, 12DQ6, 25DQ6

IIAFO 12AC6 I7L40T 121.8, 2616,601.6
6DG6 6Wo, 6086 12AG04 1210 1R 1S

BDKO 41)16, 2DSAL5 3ALS. 6AL8, 705 ISDZS 61)Z8, 91)Z8, 12DZ8, 35DZS

6DrB 12DQ6, 171)Q6, 25D)QG iSAQ6 W586, 6AQ5 9UOA 6UO

S7 121712AT6 SASS, 191)06BO 6BOB
6AT5 1AT2DTAS 1976 536, 636
SOS 2D5I2AT7WA 12AZ7, l2DTS, 5281, i679 19TS 5TS, 6TS, 19V

6DT6 121)73 1A6,0 3AUS, 4AU6, SAUS 65 67.lT
6DT6 3DTS 4DTS 12.AU7A 7AU7, 9AU7. 654A, 6188. 1018 SXS. 6X81 9XS
SOTS 12DAh 12AVSOA SAV6, 12CY)6, 17AV77, 26AV5 LMAV50A 6AV5, I2AVS, 17AV5, 25CU6

I2AyS iAV6, SAV6, 123116 25AX40T BAX4, 1xAX4 , 17AX4. 25W4
ODWS 61196, 12DW5 12.AV7 SBK7A 25BK6 OBICS, 121)26, 01)26
6168 9DZ, BUS IIAWO GAGS, DZH 25BQ60T 6BQ6, 121)Q6, 171)Q6
SEAS 2EAS, 3EAS, 6CY5 12AX40T SAX4, 17AX4. 25AX4. GU4 2C 21ICSC
G6176 9176.12176 12AX7 121)77.7026, 12AD7,&A.17 '16 Y", 600

12AY7 in" 25CA6 CS 2CS 7A

SEES 1211E 2128 1015 Al? IAT7, 12DT8, 0101, 667 CD60A 6C006.256106 S5CD6

SIMS 8EMS 12B3 6B)3 5R 6CS,1C5
BMOT 6AMb, 42 121)AB 3BAS, SEAS. 41AS 25CU6 6CU6, 120)6, 25AV5
SHOOT I21RiBT 121)A7 SEA7, 128A7 25[DNG 6DNG

BJ4A SN412B)1) 128117,6BDO) 25D)QS 6DQ6, 12DQ6, 17DQ6

636O 36. 103,7694, 600, io 121136 3B61)7,12)6,260E6 25E115 6115, 1213HS, SOEH5
W670 B06,61)6, am7, em~, 3879 123H7A 6350 2U~ 20
SJ70T 6C68 O6,6 ISMK. 51)96 1CEKS, 28K 251L60T 121A6. 17M.i 26W6, 201.0,3824, 604

12BKG 6BK16, IZAT6, 12AYB, 12BT6, 25W40T 6W4, 25AX4
BL4OD 3560, 9D7, 861,1802 261)11 25W60T 6WO, 12W6, 25L.6,6046
68A70T SEA7, 61)6, 12BA7. SKI 206BOT 25Z5, 5OX6, 0Y6
OSC7 12S07, MB1 12BN6 SUN6, 4BN6, BENS 281)26 61)6, 12116
6877 12877 121)Q60T MRS~, 121)W5. 17BQ6, 25BQ6 '2606 1B7
6807 68117.12807 12D17A 9B. 7 12BF356

6870 60.181712EV? 12EV? 35R5 351)5
6H0 O71S 123W4 SBW4 3'C560 35B6, 5C

6837WOT 68K? 12837,5696,6137?5D0 C6 6D
GSK7WA 031)46817,'7A7, 128K?, N69, 6127 123Y7A 6016, 121)77,0677 35D)15 61)15 9DZ8, 121)8, 151)18
68L7WOT 081)7,1281.7,56691, 6113,06188 12317 81)17 61)17 351,60T 61.4
6ON70TB) W5, SN?. 128N7, 569 1208 12016, 1706, 2065,80 BOS0A6 601.8

" O i8IG 2CAS 6CAS, 17CAS, 25CA3 10S)5 6006
M%7OTY 128Q7,70TW,6136 120M6 50M.666 M9, 12ABS, 12M1 601)2 61)26,121)KS. 25BK5

GT4 MT. "AI4A 120RS 6016,2626CR 50C5 12CS, 17CS. 25060,55B5

6115 OTN$ 5783OS1220~SCOGA 2808
615 601206 6086 801113 69115, 12RH6, HERS

OUSA sue5, SEES, 631)8,91)6,6m 12086 80864CM3, 6066 5OL00T 121.65,171.0, 254 5WAS
OVOOT IV6 66,12715187 6968 120M 126606101X6 2MG0T, 50Y60+
6V85 NTS OVS 1216 816 i.v ceSYST 25150T, 6016

MWOT GA14, 51)S4, 26W4 121)4 SDA4,171)4, 2IT7O 116
6OWOT 6086,61)06, 12W6, 29W0 12D)7 lIAR), 2,17.66.72 11IS70 017M

SX4WA 6X5WOT, 7Y4, 12X4, 8103, CM 12DSOA 6DW6 17DQ6, 26DQS 0A 62

S~~aWOT12 6X6' 6YSSb CSWUU 013411 24),61
SISA 818 GX4A 7Ygb 06,16 0 121)TS 6OT8, 12AZ7 12AT7. =I0,6679 5D CMX,61

SY60A 6116, 2506 I2DW8 6DWS. OD44 011691)1 6419
7A o121)1 61)26, ODEI SDZ 116381)16 9w6 902
7A 6912176 SE76,87 011102?oi 6174

?A7 6306,48117,71.7,6137 12104 lIAD6, 1SAG6 1l20 617,606
7I am2050W 302A

?AU7 669AT,27 121115 6X16, 28116, 801118
7AU5 "RS? 2AU 2ND 321.6, lIWO am9 401A, 5501 5654,9003
7Y48 OARSBUKO 12G4 I 1214,97 3301 6AK,2,4S 63

174 1.26,~12H4 1204.1218 b43 3916

7Z4 63W4, 6784 12H60T 5616 no4 309
SAUS SAus, 51)3 5634 SAKS, 6096
IESA" ODASA31 WOWT 616, 1204.,12H4
sEns SEES8, SAUS 12LOOT 171.4, 25L4,650M 5670W A 2081, 6854, 6385,66O1
SINS OEWS 12R58 17RS 5636 SK6

12BA70T MBA?,12BA7 WW8WA 6900
SBQ§ 6OQ5 I28C7 6807,36731,61 6690W SYS, 614,60O7
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Tube Similar types Tube Similar types Tube Similar types

5691 68L7, 6113, 5188, 6807 6021 6BF7 6486 6,146. 5725. 5784
6028 408A 6w52 6AS7OA, 6080, 6082, 7105

3092 68N7, 6C07 6046 251A. 2SW6 6OSSWA 6247WA
5 ,368J7.68K7 6072 12AY7 6540 5702
3896 864 6073 OA2WA, 6626, 6830 6582A 6AKS, 6868
5702WB 6AK5, 6440
5725 6AS6, 6187. 5784, 6486 6074 OB2WA, 8627 6626 OA2, 6073, 6306080WA 6AS7TA, 6082, 7105, 6520 6627 082 6074

5726 6AL5, 6097 6082 6AS70A 6060 7105, 6520 665 C0K104,% CKI027
5727 2121 6087 5Y3WOTA, 3!4, 5690, 6AXS, 5V4 660, 68A6, 5749
5744 6247, 6533 6094 6AQS, 6005,6095, 6669 6061 6BH6, 6265
5749 6SA6, 66W
5750 68E6,60C86 6098 6AR6 6662 0BJ6

6099 63W, 6101, 5964 6663 6AL5, 5726
5751 12SC7 6100 6C4WA, 6135 669 6AQ5, 6005
5735 420A 6101 636, 5964, 6099 6677 6014, 12BY7, 6197
5763 6417, 6159, 6146 6106 6853 6678 6BRS, 6BE8, 608
5784WA 6A86, 5725, 6486
5814A 12AU7, 6189, 6680 6113 6SL7, 68U7, 6188 6679 12AT7, 12AZ7, 12DTS, 6201

6134 6AB7 6AC7 6680 12AU7, 6814A, 6189
5824 25860 6135 60C4WA, 6100 668! 12AD7, 12AX7, 12DF7, 7025
5838 5839,5852 6136 6AU6 6754 6BW4, 7Z4, 6208
5839 5838, 552 6137 68D1)6.6S17GT, 7A7 6629 5965
5840 6205, 5906
5842 417A 6140 423A 6830 OA2, 6073, 6628

6146 5763,6159,6417 6831 OB2, 6074,6627
5844 6211 6832 57555847 404A 6159 5762 6346, 617 6851 68C7
852 404A 6186 60d5, 6805 6883 61065872 5M, 5M 6188 68L7, 68U7, 61135879 W7 68,54 2051, 5670, 6021.,6385

5881 bL6, 5932 6189 12AU7, S814A, 6 688 7A217
6197 6014, 12BY7, 6677 6893 2E26

5889 58 62D1 12AT7 12AZ7, 12DT8, 6679 M0 687
889 5886 0 62M2 6 54 7Y4k 6203, 67 6913 6350

5M96 5803, 6110 6203 67W4, 64 , 4, 599i, 6202,5899 6206665
5902 6224 6943 5636 69446947 W70

903 5896, 6110 62M5 n840, W906 W 6AKs, 6582S 5840 am 6206 5899 7025 12AD7, 12AX7, 12DF Mg6681
5910 IIA, IT4, 1U4 6211 68 7036 6BY6
39135A 6BEO. 6CS6 6247WA 63

A916 5636 6265 68H6, 6661 7055 12AL5
7105 6AS7A, 6060, 602,6526

5930 2A3 68w0 128H7A, 6913 7137 6A34
5931 SU4OA. 5AS4A 6385 2C51, 5670, 6021,6854 7167 6CY5
5932 6L6. 807, 5881 6417 5763,6146 6159 7190 7191,7192
5932 807, 6L6 6418 CK548D*

5964 636, 6099, 6101 6439 CK5049DX 7191 7192, 7190
7192 7190, 7191

5965 6829 6436 CK0J06 7205 7229, 7230
3992 6CM6. 6V6 6437 6438 7229 7205,7230
5993 6X4, 6X3, 7Y4, 6203 643 6437 7230 7265,7229
5998 421A 6463 6w5
a0m AQS. 609, 609 6485 6AH6 9003 5590

Supplementary List of Similar Types of Receiving Tubes

Tube Similar types Tube Similar types Tube Similar types

2FV6 6FV6 12DM7 12AX7, 12DT7 1216 5844
4EW5 6EWS 17DE4 6DE4.22DE4 1217 5915A
30H8 6H0 8 19CLSA 6CLSA 7036 5915A
6DE4 17DE4.22DE4 193A8 6EAS 7079 6111
5EX6 213X5 22DE4 6DE4 ,17DE4 7083 5702WA

SEY9 7EY6 25134 12D4 7370 5687
IODR7 9DR7.,13DR7 25DT5 6DTS 7462 7077
10EBB 6EBES OCA5 OCAS 7543 6AU6
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7. EIA Basing Diagrams
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Ic 2 3

4 4
28 3C I 3G 3K

a2 3 2 3 2

X4 M14 74
3z 4C 4D 46

2 3 4 5 4 5 4 5
3 6 6

2 27
4

C1 8 I s 8
4P 4R 4V 4Z

4 84 5 4 5

6 6 3 6 2 6

z7 27 27

DS I 4S/Nc,
4AA 4AHi 4AJ 4AT

2 4 54 5

3 6

2 7 2 7

4AW 48J4C4G
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4 ic 4 54 53

3 sIC 3 6 3 6

t~ 2 -- 4

ICI

4CK 4CM 4CN 5E

4 5 4 5 4 5 4 5

3 6 3 6 3 36

L7 2 z 7 z

S/NC' S/NCI & /CI 8S/C

5L 50 5S 5

4 5 4 5 4 5 4 5

33 6 6 6 3 6

2 7 2 7 2 2 7

StNC a S/NC' D1I 8S
5Y 5Z 5AB 5AL

4 5 c 4 5 4 5

6 3 6 36

2 
4 D

27 2 7 2( 7

S/NI 5 1 8
5AP 5AQ 5AU 5AV

34 52 325

I. QINS4O
6 PART

VIEWED-------F-ROM--------E-----------------------------------

SAW 5AY VEWE FRM HRTS



a2 3 4 14

I ~SNC 1

VIEWED FROM SIM~ BID5BF 5BG 5BJ 5W0
4 5 4 4 5 4 5 s

3 3 G 3 5 a

as I a

5B0 5BS 5BT 5BU

4 5 4 5 4 5 3 4

3 38 6

2

zz 7

5CA 5CB 5CE 6F

4 4 4 5

3 
6 3 -- 6

25

27 27 27

S/NCD r S/I a4

60 6R 6S 6X

4 5 4 5 4 5 4 5

3 6 G 3

2 7 a 7 a7

1 S
QS/MC 'S &NC'

6AA 6AD 6AE 6AM
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*4 5 4 544

3 6

27 22 
7 2 T

Is 8 8

6AR 6AU 6BA6B

4 5 4 5 4 4 5

3 6 3 636

ZZ 7 z

IC I (;sR
1 

1 7 1 8

6BG 6Bt4 6BM 6BQ

4 5 4 5 4 5 4 5

3 6 is 3 66

Is

SIW' 8

6BS 6BT 6BU 6BW

44 5 4 5 45

3 5

3 6 3 3 6

27 2 7 7

68X 6CC 6CE 6CG

It5742 0-0- 49 4 5



3 5 35

2 7 2

7B 7B7C 70Q

4 4 5

3 6 3 6 76 3 6

z 7 2 7 t E 7

SINC I *S/NCi 8 S/tl 8

7R 7S 7Z 7AG

4 5 's 4 3 4 5 IC 4 5

3 6 36 3 6 3 6

2 7 2 7 2 2 7

I s a 1 8
7AJ 7AK 7AO 7'AP

4 S4 5 4 5 4 5

6 3 6 3 6 3

z 7 2 7 z

I I 8

7AT TAV 7AZ 7BA

4 5 4 8 4 5

a3 6 3 6 3

27 2 77

TBB 7BC 78D
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4 5 4
$73

7BE 7BF TOJ 78K

4 3

78N 7BQ 7BS 7BT

4 5 4 5,4 8 4 5

7BZ 7CB TCD 7CH

4 3 4 5 4 5BASE 4 5
PIN

6 6 3 66

a 7 7 2 D
* OS a

7CK 7CL 7CM 7CN

7CQ 7Cs 7CU 7CV



- - - -~~ - - --- -

4 5 4 5 4 54 5

6 5

7CY 7DW 7DF 7DK

4 54 4 54

3 5

2 66 6 26

2 6

Is 7

7T7DW 7EA 7EG

4 54 4 4

3 5 5 3 5

2 6 6 2 6

2 6

I ~7

?EN 7FQ 7EW 7FK

4 54 54 54

2 3 2 62 6

7 6

7~ I 7

a /N' SNC

7FL 8A BE 8K
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4 5

8N 80 8S 8U

4 3S 4 4

4 3 3 3

8V 8X BY BAA

D4 
54 

5 
4 5 

4 5

7 2 7 2 7 z

S StNcstc D IDa

SAC BAD SAE SAL

4 3 4 5 4 54

36 3 a0 3

S I I Is S

8AO 8BD 8BE 8BF

4 3 4 3 4 5 4 5

36 3 6 3 -- 6 3

D* SINC I

8BJ 88K 8BL 8BS
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4 5 4 I 5 S

3 6 -

88U 8BW 8CH 8CJ
4 _54 5 54

[113

8CN 8CP 8CT 8DC

4 54 54 54 5
6 3 6 3 6 36

2 2 7~ 27

8DD 8DE 8DF 8DG

4 5 4 5 
5

8DL
2070 SEE

22 
78DE27

8DJ SDK 8DL 8DM

4 4 5 4 . 4 3

3 6 336

S/he I a

8DQ 8DR 8DS 8DX
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27 2

BDY 8EA 8EC 8EH

4 IC 4  54 54 5

6 I1 C'C3 6 3

2c IC 72I27 i

8EL 8EX 8EY 8 EZ

4 5 4 5 4 4 5

36 'CIc 363c j 66
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THE NATIONAL BUREAU OF STANDARDS

The scope of activities of th, 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 specialized 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 ix.

WASHINGTON, D.C.

Electricity 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.
Atomic and Radiation 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 Structure 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.
Organic and Fibrous Materials. 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. Mathemstical Physics.
Data Processing Systems. SEAC Engineering Group. Components and Techniques. Digital Circuitry.
Digital Systems. Analog Systems. Applications Engineering.
* Office of Basic Instrumentation. e Office of Weights and Measures

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 Relationships. VHF Research. Radio Warning Services. Airglow and Aurora.
Radio Astronomy and Arctic Propagation.
Radlo Propagation Engineering. Data Reduction Instrumentatioij. Radio Noise. Tropospheric Mess-
urements. Tropospheric Analysis. Propagation-Terrain Effects. Radio-Meteorology. Lower Atmosphere
Physics.
Radio Standards. High Frequency Electrical Standards. Radio Broadcast Service. Radio and Microwave
Materials. Electronic 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.
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