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. Digital Computer Laboratory
Massachusetts Institute of Technology
Cambridge, Massachusetts

SUBJECT: SOME NOTES ON CURRENT TUBE TYPES

Tos All Division 6 Engineers and Technicians

Fro_mé H. B, Frost

ﬁa’_te{s - i&»ay_' 4y 1953

Abstractg Numerous tubes with RTMA 4-dig1t type numbers are in current use

on this project. In many cases receinng—type tubes have been
replaced by these newer types, with resultant confusion., A4 list
of equivalents has been prepared to clarify this situation.

Some tube types, in particular the 715G, are either obsolete or
unsgatisfactory and should not be used in new design. '

Many of the tubes now in the laboratory have type mumbers of the RTMA 5500
series, In many cases, these tubes represent improvements on standard receiving
tubes with old familiar numbers and may be substituted directly for such tubes
without circuit changes, However, a certain amount of confusion has resulted
from the use of the newer tubes in sockets mumbered for the prototype types. - -
Such confusion is perpetuated through parts lists, drawings, and the master bill
of materials for the WWI computer.

A 1ist of tubes with essentially equivalent electrical characteristics has
. been prepared to clarify the situation., These are arranged in order of the
receiving tube mumbers, with equivalents described briefly. Parts lists should
specify the tube which will be used in the eircuit, not the protot.ype tube,

9__112_ The 60’74 is a premium version of the OB2, made by RCA. This type
will be placed in service when present stocks of 0B2's are depleted. The
6074 should be specified for new designs. .

2051 The 56’70 is the ARINC version of the 2051, made by G.E. and Raythean.
While the 5670 is considerably better than the 2C51, the close spacings in-
herent in this type make it undesirable for new equipment to be used in
digital computers,

6486 ' The 5725 is the ARINC version of the 6456 and it is made by both
G, B, and Raytheon. This tube will be used for replacements only, as ho
active designs have been made using the 6AS6 for some years in this 1aboratory.

6ASTd The 6080 is a redesign of the 6AS7G, with changes in the envelope
and the press, but without major changes in the structures. As a resnlt,
while the 6080 is somewhat better than the 6AS7G as far as structural rigidity
is concerned, the improvement is not great. The 6080WA is reputed to be
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considerably improved structurally; this type remains to be evaluated here,
In the absence of a better tube, the 6080 remains the recommended series
regulator tube.

6AK5 The’ 5654 is the ARINC version of the 6AK5; it is made by G,E., RCA,

. and Ray’sheon. 1t is much more reliable than the 6AK5 and has very few
rejects on initial test, It is presently used in the radio-frequency
amplifiers for storage-tube readmt, where it is fairly satisfactory. However,
the very close spacings inherent in this tube make it undesirable for new
equipment which will be placed within computer loops,

6AU6 The 6136 is a G,E, premium version of the 6AU6 and is made on the
~ 'same lines as "the ARINC tubes. It will be used both for replacement purpoes
and for new designs., Initial tests show very satisfactory performance s but

no life data is available as yet.

6d6  The 5964 is a computer version of the 6J6, made by RCA, It has the
T " same structure as the 6J6 and while it is an improvement, it is not entirely
‘satisfactory for eritical designs. The 5844 is a replacement for the 6J6
in IBM 604 circuits, where only 0.5 watt of anode dissipation is needed, The
5844 is made by G.E., and it is very satisfactory, according to IBM., However, '
the low anode dissipation is a serious limitation,, ‘
I
|
I

6L6G The 5881 is a Tung-Sol premium version of the 6L6G. It is g complate
) _redesign with the same electrical dharacteristics, Tung-Sol claims considerable
margin for overload and very good life in some critical circuits, I} is being
used to replace 6LAG and 6I6GA tubes in WWI and test equipment as fajlures ..
occur, This replacement will be carried to completion unless some unexpected ‘
defect which canses troubles in our circuits is found in the 5881, i

7AD7 The 6145 is a speeial version of the 7AD7, made by Sylvania for this
project. It Ras somewhat higher capacities, higher transconductance, and |
better cutoff than the 7AD7, along with a higher level of plate curremt and
a passive cathode. This tube design is not yet completely frozen, and
mechanical chatiges to make it more rugged are likely. SR 1407 is a develop-
mental number which was assigned to this tube prior to RTHA registration.

12AT7 The 6201 is a G.B, premium version of the 12AT7, Some of these tubes
are now on order. They will be ‘evaluated as to improvements over the 124T7,
It is very probable that 6201 tubes will be used to replace defective 12AT7
tubes in test equipment sackets.

12407 ‘The 5963 is an RCA computer version of the 12AU7. These 5963's are
now being used in all new equipment designed for the 12AU7 and as replacements
for 12AU7's in old equipment, It is more satisfactory than the 12407, tut \
it is still somewhat prone to develop intérface impedance, There is an ARINC
version of the 12AU7 available in the 5814, made by G,E, and Raytheon.
However, the 5814 requires more heater current than the 12AU7; hence, it is
not a universal replacement, The 5814 has not yet been tried here,

2AY7 The 12AY7 is a G.E, tube designed for low-level audio amplifiers,
It was used in the design of the amplifiers for the magnetic tape readout
equipment, However, the 12AY7 uses an active cathode, which has three bad
effects, namely high interface impedance, high flicker noise, and high
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;

leakage noise. AS a resalt, all 12AY7's in critical circuits have been
replaced by 6072's, The 6072 is a premium version of the 12AY7 made also
by G.E, Initial life results so far have been very satisfactory. In our
application the higher heater current is not a disadvantage,

Certain additional tube types which have no receiving tube prototypes have

‘éonsiderable current interest.

715¢

5651

5965

" Recent events have shown that the 715C is considered obsolete, It
is being made at present by only one small company., Since it has not been
a very satisfactary tube in critical applicatiens, it should not be used in
any new designs, Evaluations has shown that the LPR60R, which will Teplace
the 715C in its major pulse applications, is not satl s'factory for our use
because of excessive seemdary emission from the plate with no adequate
suppression, The 4X150A, which is a UHF tetrode made by BIMAC, is a possible
“replacement for the 715C. Additional evaluations and life tests rema.in to be

made, The 4X150A has an éxternal anode and requires forced-air cooling for
proper operations, besides requiring an entirely different socket.

) Until recent years most regulated power supplies used voltage regulatar
tubes for reference purposes, Voltage regulator tubes require an excess

amount of current for this appllcation, and they are not suffieiently stable,
The 5651 is a tube especially designed as a veltage reference and shotld be
used for this purpose whenever possible in regulator design.,

_ The 5965 is a twin-triode developed for IBM by G.E., primarily for
use -in the 701 calculators. The 5965 will serve as the electrical prot@type
for a general-purpose tmn-tnode to be used in WWII., It is therefore ‘
desirable that the 5965 be used in those applications where a twin-triode
of its characteristics is needed.

Signed;

Approved ?&4’ qu LQDM wawj—‘

Hugh 'lamwriglit I

HBFs ap



SUBJECT s

. TUBE TYPE

”Hﬂﬁ3h
2051
écsl/zgéA
éc.51/396A
2¢52
2021
2p21
3021
3E29
3E29
3E29
3E29
3E29
3E29
Lp32
Lix1504
5D21
6ACT
6AG5
6AG5

6AGT
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Division 6 = Lincoln Laboratory
Massachusetts Institute of Techmology

Cambridge 39, Massachusetts

Index To Tube Characteristics

DRAWING XO.

A-Lol57
A-holo1
A-}i0l,00
APMOLOZ
A-4,0,03
&-L0h59
A-bo521
A=}40517

A=Li0L6T

A-),01,88
A-LoL89
A-1,0508
A-40525
A-),0526
SA-L0537
A-440559

Pg8 . 1"8

A-L0515

A=liolol,

A-li0l,05

A-)y0l106

A<)0Lo7

DESCRIPTION

éO Cycle Rectificafion Chaeracteristics
Load “harscteristic Curves

Technical Information

Plate & Transfer Characteristics
Plate Characteristics

Average Control Charaotéristics
Thyreton-Average Characteristic

Plate Cheracteristics

Plate Characteristics

Average Plate Characteris%ies

Average Plate Characteristics

Plate Characteristicas~Triode Connected
Plate Characteristics

Plate Charactéristics

Triode Commected=FPlate Characteristic
Technical Informetion and Charscter=
istices :

Average Tube Characteristics

Average Plate Characteristics
Average Plate Ghargcteristies-Triode
Connection

Average Plate Characteristics-Pentode
Connection

Average Plate Characteristics with
Byl as Variable



6CD6=G A~h053’1

TUBE TYFE DRAWING NO,

6AGT A-Lolb6

oacr A-kol7T

6 AR} ~GT A-}j05li6  Pgs, 1=3
6AH6 A-L0512

6AH6 A-L051)

6AKS A-hol08

6AK5 &-)0L09

6AL5 A-Jj0l10

645 A-joli11 Pgs. 1&2
6ANS A-Lolj12

6ANS A<L0li86

6ANS A-}0523

6ANS A=L052],

6486 A<liol13

6486 | a-holil

6486 A-Lol15

6486 A=lol16

bAST=G A=lol17

6BGHG A=loly76

4BL7GT  sa-losl3

6BL7GT A-L0528

6BL7=GT A-L0561 Pgs. 1-4
6BX7-GT Aosl2  Pgs. 1l
écly A-),0L,18

6606 ~ 8A=L05%5
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DESCRIPTION

Pentode Connection Plate and Transfer
Characteristics

Average Plate Characteristics- E j
and Eg2 as variables

Triode Average Characteristics and
Typical Operation

Transfer Charascteristics

Plate Characteristics

Average Characteristics Pentode Con-

nection
Average Plate Characteristics Pentode

Commection

Average Characteristics Half-Wave
Rectification = Single Diode
Technical Information

Average Characteristics

Screen or Plate Current vs Plate
Voltage '
Pentode Characteristics

Pentode Charecteristics

Technical Informetion

Normal Pentode Characteristics
Suppressor - Grid Characteristics
Transconductanse Grid to Plate Curves
Average Plate Characteristics
kverage Charaeteristics

Average Plate Characteristics

Plate Characteristiecs

Technical Informetion and Character-
istics

Technical Information and Average

Plate Characteristics
Average Plate Characteristics

Triode Connected=Plate Characteristics

Average Plate Characteristics



TUBE TYPE
6F6
6F6
666
666
6dl
64Jl
6J6
6J6
6Kl
6K,
615
6L6

6L6
6L6

6L6

67
6847
6SK7
6SL7=GT

- 68N7,6d5
6SNT=GT

676
6V6

6V6

66
6Y6

DRAWING NO,

A-L0l19
A-hol20
A-Lol21
A-Lol22
A=Loli23
A=joli2)y
A=L0l25
A=) 0126
A-Lol53
A<Lolsl
A=lole7
A=}0l28

A-Lol29
AJ0l30

A-ol31
AL olp2
A-Lol33
£-Lol3l
A=lol35
A-10529
A-),04%6
A-Lol37

A-L10l38

A=L0L39

A-Lolho
A=liohli1
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DESCRIPTION
Plate Cheracteristics
Curves of Cut=0ff Voltage
Plate Characteristics
Curves of Cut=Off Voltage
Average Characteristics
Average Plate Characteristics
Average Plate Characteristics
Plate Characteristics:
Average-Plate Characteristics
Average Transfer Characteristics
Sereen Current vs Plate Voltage
Average Plate Characteristics,Triode
Connection
Average Plate Characteristics with

E,1 as variable
Average Plate Characteristies with

E,2 as variable
Curves of Cut-0ff Voltage

Average Plate Characteristics each

Triode Unit
Average Plate Characteristiecs Pentode

Connection
Average Plate Characteristics

Average Plate Characteristics Each
Triode Unit

Average Plate Characteristics of Bach
Triode Unit

Average Plate Characteristics Each
Triode Unit

Plate Characteristics

Average Plate Characteristics Triode
Connection

Average Plate Characteristics Pentode
Comnection

Curves of Cut-Off Voltage

Plate Characteristics
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TUBE TYPE DRAWING YO, DESCRIPTION
6Y6 A;hﬂhhz‘ Curves of Cut=0ff Voltage .
6Y6 A-1,0518 Average Characteristics
6Y6=G Aoz Average Plate Characteristics
6Y6-G A-lohh)y Average Plate Characteristics Triode
Connection
TA5 AL 0l65 hverage Plate Characteristics
TAD7 A=L10160 Transconductance vs Control Grid Volts
TAD7 A=} oli61 Average Plate Characteristics
TAD7 A=l oli62 Average Plate Characteristics
TAD7 A=],0510 Average Characteristics
TAD7 SA-110516 Average Plate Characteristics
TAKT A=l oly71 Average Plate Characteristics
TAK7 AJloly72 Aversge Plate Characteristics
TAK7 A=LOLT3 Average Plate Characteristics
TAKT - A=LoLThL ~ Average Transfer Characteristics
TAKT A-LoLy75 , Average Plate Characteristics
TAK7 A-10193 Plate and Screen Current vs Screen
Voltage
TAKT A=Jololy " Plate and Sereen Current vs Screen
Voltage
TAK7 A=],0li95 . Plate end Sereen Current vs Scresn
Voltage 3
TAKT A-1101,96 Plate and Screen Current vs Screen
Voltage
TAKT7 A<l0li97 Plate and Screen Current vs Screen -
: Voltage
TAKT7 A=],01,98 Plate and Screen Current vs Screen
Voltage
TAK7 A-10L,99 Plate end Screen Current vs Screen
. Voltage
TAKT A-},0500 Plate and Screen Current vs Screen
Volbage
TAK7 A-110501 Plate Current vs Plate Voltage
TAKT A-),0501 Plate Current vs Plate Voltage

TAKT SA-L,0502 Screen Current vs Plate Voltage



TUBE TYFE
TAKT
TAKT7
TAKT
TAKT
TAKT
TAKT
TAKT
7C5
TF8
TF8

7F8

TF8
TNT=1LNT
TN7=-1LN7
12AT7
124U7
12AU7
12AV7
12AX7
12AY7
2050
50B5
2504
3508
36TA

3504
3508
367A

DRAWING NO.

SA-10503
SA-}0500
SA-40505
A-)0506
A-10511
A-),0527
SA-Lo53L
A-lioly8
A-LoLls
A-loh6
A<lolly7
ALoli8
A=LONT9
A-}0L80
A-jol81
A-)0l82
A=},01,8%
A-L,0533
A-lolsly
£-10530
A-l0l58
A-);01,85
A-Lol50

A-lioli51

Pgs o 1&2
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DESCRI PTION
Screen Current vs Plate Voltage
Plate Current vs Plate Voltage
Plate Current vs Plate Voltage
Screen Current vs Plate Voltage
Plate Voltage Cheracteristics
Radio Tube Testing Specification
Triode Connected=Pulse Characteristics
Average Plate Characteristics
Technical Data
Resistance Coupled Amplifier Data
Average Plate Characteristics Control
Grid Current
Average Tremnsfer Characteristics
Single Section
Average Plate Characteristics Single
Section
Average Transfer Characteristics
Single Sections
Average Characteristics = Plate
Average Characteristiss - Plate
Average Plate Characteristics
Tube Charsacteristics
Average Plate Characteristics
Average Plate Characteristics
Average Control Charscteristics
Average Plate Characteristics
Control Grid Voltage vs. Plate Current
Control Grid Voltage vs. Sereen Grid
Current
Plate Voltage bs, Plate Current

Plate Voltage vs. Screen Grid
Current



TUBE TYPFE
350-B
7158
T715C
807
5639
5687
5687
5687
5687
5687
5687
5687
5687
5718
5987
5998
61l6
6161

6211

6293

CK5702 /K605CX
CK5703,/CR608CX
D-359

GL=5727

GL=5965
GL=5965

DRAWING NO.

A-1,0509
A=),0513
SA-1,0536
A=l0l)i9
A=L056%
A-L0l53
A-lolsl
A-Lol55
A-L0h56
A-)0490
&-,0191
A-=lol%2
A-1,01,87
A)0562
A=lo56L
A-Lo567
A-52386
A=L,0566
A=1,0538
A-1,0556
A=),0469
A-lol70
SA-110519
A-L0557
A-L,0539

Pgse

Pgsoe
Pgse
Pgs,
Pgs.
Pgs,
Pgs,

Pgs,

Pgs,

PgSo

A=l;0541=1"

1L
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DESCRIPTION

Characteristics as a Triode
Average Tube Characteristics

Triode Connected=Plate Characteristics

Average Plate Characteristics
Technical Information

Typical Operating Conditions and
Characteristics
Average Characteristics

%verage Plate Characteristics

Aferage Characteristics

Plate Current Characteristics

Expended Plate Current Charecteristics
Diode Charanteristics

Average Transfer Characteristics For
Tubes

Technical Informetion-Average FPlate
Characteristics /

Technical Information-Average Plate
Charscteristics

General Information-Average Plate
Characteristics

Average Plate Characteristics

Technical Information

General Information-Average Plate
Characteristics

General Information-Average Plate
Characteristics

Average Characteristics

Average Plate Characteristics
Static Characteristics of Crystal

Technical Information

Technical Informetion - Average Plate

Characteristics
Average Characteristics
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TUBE TYFPE DRAWING NO, DESCRIPTION

GL=59%5 A=110550 Average Characteristics

L5965 A-L0551 Average Plate Characteristics

GL-61%6 A-)0558 Pgs. 1-L Technical Information-Average Plate
Charasteristics

RK-4;D32 A=LolLS8 Average Plate Characteristics

SR-11,07 A=}10520 Transfer Characteristics

SR-1,07 A-Lo522 Transfer Charécteristies



