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Abstract: NUme:rous'tubes with RTMA 4-digit type numbers are incarrent use 

on' this"'proj~ct. " In :many cases recei~ng-type 'tubes have been 
replaced'-by these 'newer tyPEjs;'with resUltant conilif.lion. A l1.st 
of'_equiva.;!-ents has been prepa.redto clarify this situation. 

Some t'4be -types, in particular the 7150, are either ,obsolete or 
unsatisfactory and should not be used in new design. 

Uany of the tubes now in the laboratory have type numbers of the RTMA 550() 
ser1e~. In many cases; these tubes. represent improvements on standard receiving 
tubes with old familiar numbers and may be substituted directly for suchtll~s 
-without circuit changes. HoweveJ:" a certain amount ofc()nfusion has resulted 
from the use of the ne-wertubesin sockets llt1mbered for the' prototype types •. ' 
Suehconfusion is perpetuated thrcngh parts lists, draWings, and the master 'bili 
of mater~~s :lor the''OI eompu. ter. 

A list of 'blbeswith essentially equivalent electrical characteristics has 
been 'prepared to clarify the situation. These are arranged in order of the 
receiving tube numbers, with equivalents described briefly. Parts lists shou.ld 
specify the tube which will be used in the circuit, not the prototype tube. 
Obsolete tubes or types not recommended should not be used in new designs. 

,,~", .... ':-... ...•. , 

OB2 - The 6074 is a premium version of the OB2, made by RCA. This type 
will be' pl,ac,ed :tnservice. Wbenpresent stocks of OB2 1 s are depleted. The 
6074 should be specified for new designs. 

2051 The 5670 is the AR:W0 version of the2C51, made by G.E. and Ra.ytheQne 
While the 5670Ti considerably- better than the 2051, the close spacings in­
herent in this type make it undesirable for new equipment to be used in 
d igi taJ. compu tars. 

6As6 The 5725 is the ARINC version of the 6A.S6, and it is made bY' ~oth 
GoE.and Rayt,he'Oii. This tube will be used for replacenent~~nly, as flO , 
active designs have been made using the 6A,S6 for some years in this labora.t~ry-. 

6.A.S7G . The 6080 isa redesign of the 6AS7G,w1th changes' in the en-yelope 
and the pre'ss;-t;ut'WithOllt major changes in the structures. As a result, 
'while the 6080. iasomewhat better than the 6AS7G a~ far as structural rigidity 
is concerned, the improvement is not sreit. The 6080WA isrepl ted to be 



Memorandum 14 ..... 2135 Page 2 of 3 

considerably· improved. structurally; this type remains to_beevaluateq, here. 
In' the- absence> of a better tube, the 6080 remains the recommended series 
regulator tube. 

The' 5654 is the ARnie version of the 6.AK5; it is made by G .. E"" RCA, 
and Raytlleon. ~ iE3 llUoh more reliable than the 6AK5 and has very few 
rejects on ir,litial test •.. It is p~esentl;r uS$d in theradio-freqllenoy 
atnpll:t:ters,fOr storage-tube reBdQUt,WherEi it' is fairly satisfactory. However, 
the very closespa~ings inheren.t in this tube make it undesirable for new 
equipme.nt whiohwill ~ placed within computer loops. 

61116 The 6136 is a G.E. premium version of the 6AU6 and is made Ofl the 
same lines'as ,the ARIIC tubes.I~ ~ll be used both f"r replacement purpose 
an~for new de~igns. Ini tia! tests 'shOw very satisfactory performanoe, rut 
no life data'is available as yet. 

6J6 "~The5964is a computer verslonof the 6J6, made by RCA. It bas the 
sa.m.estnotlire-iS the 6J6 and while it is an improvement, it is not entirely 
satisfactory for critical designs. The 5844 is a rep1acement for the 6J6 
in IBM 604 cirouits, where only 0.5 watt of anode di.ssipation is needed! The 
5844 is made byG"Eo , . and it is very 'satisfactory, according to IBlI. HOWever, I 

the low anode dis.sipation is aserlou.s 'limitationo ,< 

The5SS1 is a Tung-Solpremiumve:t-sionof the 6L6G •.. Itisacompl$te 
redesign with the same electrical dharacteristies. 'fung-S0l claims eotfsiderable 
margin for overload and very good life in some critical circuits. It is being 
used to replaCE:) 6L6G and 6L6GA tubes in WWI and test equipment as fa:j.ltlres "'-"', 
occur;. This replacement will be o~ied to e ompletionunle sss()m~ u~e~eted 
defect which causes treubles in our circuits is found in the 5881. : 

The 6145 is a' speei81 version of the ?AD7, made by Sylvania' ter . this 
project. It ~somewhat higher capacities, higher transoonductanoeJl and 
better'~eut'Qff than the 7At>?;· a,long--With a higher level. of plate. current and 
:a··passive'·~~~h~e.Th.;~"''''tu:Oe d~sig;n. is not yet compietely f:rozen, and' 
meohanical changes tQ make it more rugged are likely • mt 1407 is a develop­
mental number which was assigned to this tube prior to RTJU registration. 

12AT? .... -. The 62'01' isaq.E. prEun1umversion' of the 12J.T?~ 'Some of these tul>e'S 
are now on order 0 They will be "evaluated as to impro'V8ments . over the 12''1'7. 
It is very 'probable that 6201 tubeslrill be used to replace defective 121'1'7 
tube s in. test equipment sockets. 

12AU7 . -The-S963 is. an RCA eompu. tar version of the 12AU? 0 These 5961 u s are 
now being usearii all new equipmen~ designed for the 1.2.4.U7 a.rii as. replacements 
for 12AU7s f5inoldE;!quipment. It is more'satisfactory than the 12AU7" but . 
it. 'is, still somewhat pro~e, "to develop interfaoe impedance. There is an ARINC 
ver's1on'of-thf!12AU7 available in the ,814, made by GoEo and RaytheoJtl. 
However, the 58]4 requires more heaterC'Urrent th$Il the 12AU7, hence~ it is 
not a universal replacement. The 5814 has not yet been tried here. 

J2AY7 ... ..The12j.Y7is a'G.Eotube designed for low~level audio amplifiers. 
It- was u'sed in the deESi~ot the ,amplifie:rs for the magnetic tape readout 
equipment. H~Ver, the 12AY7 uses an active cathode, which has three bad 
effects" namely high interface impedance, high flicker noisej! and high 
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leakage nQise •. As a result, all 12AY7's in critical circuit,$ have be~ll 
replaced by 6072' s. . The 6072 is a. premium version Of the 12AY7 made ~1-so 
by GoE~ Ini uat life results safar have beenverysat~sfaetory. III our 
application the higher heater current is not a disadvantage. 

certain add.itional tube types which have no receiving tube pretotypeshave 
'dotlsiderab1e c~rrent interest. 

7150 Recent events have shown that the 7150 is considered obsolete. It 
is being made at present by only one small company_ Sinoe it has not been 
a very satisfactm.-ytube. in c:ritica1 app1ications,itshould not be used in 
atll,!lew deslgns. Eva.lii~tionshas' shown that tb.~4PR60A,~ich will repl;ace 
the 715Cinitsmajor pulse applications, is notsa'Eisfactory for our use 
be,oause of excessi:V~,'·,~_~~onda.ry emis~3ionfrom the ~plate wi thno 'adequate 
suppression._ The~50.l, which is a. UIIF 1;etrode mad~by EI}lAC, J.s a possible 
-replace~nt fori;he '1150 •..... 'dditional-eyaluat~ons and life.testsrem~in to ije 
Plade-~ .. The 4X150A has- an 'external. anode and. requires forced-air cooling for 
proper operations, besides requiring an entirely different socket. 

Until recent years most regulated power supplies used voltage regu.latcr 
'tubes forreferencepurposes$yol~~geregulator j;;ubes requir~ an excess 
~~oun~ ,()f .. ~urrent {or this. application, and they are not suft1c1entlf stable. 
The 5051 is a tube especially designeci as a voltage reference and shou.ld be 
u sed tor this purpose whenever possible in "regulator design/) 

The 5965 is a twin-triode developed for IBM 'by G~E., primarily for 
use·in'the 70.1 calculators •. The 5965 -will serve as the electrical protftype 
tor -a general-purpose' twin-triode to ,be used in WWII. It is therefore 
des1rabletliat th&5965 -be used in those applicat~QIJ.s where a twin.-tr~ode 
of its" characteristics is n-eeded. 

Signed: 1/(id-cd 
Ho 0 FrOB . 

HBFaap 
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SUBJECT, Index 1'0 Tube Characteristics 

TUBETYPi 
.... 

"":1N34 

2051 

2C51/396.1 

2C51/396A 

2C52 

2D21 

2D2l 

3D2l 

3E29 

3129 

3129 

3129 

3E29 

3129 

41>32 

WC150A 

5D21 

6ArJ7 

6AG5 

6AG5 

6AG7 

A-40457 

A-404ol 

.1-40400 

.1-40402 

.1-40403 

.1-40459 
"-.1-4052:t 

.1-40517 

.1-40467 ' 

A-40488 

.1-40489 

.1-40506 

A-40525 

.1-40526 

S.1-40537 

.1-40559 Pgs. 1-8 

A-405l5 

.1-40404 

.1-40405' 

.1~40406 

DESCRIPTION 

60 Cyole Rectification Characterist~ 

Load Characteristic Curves 

Technical Information 

Plate & Transfer Characteristics 

Plate Characteristics 

Average Control Characteristics 

Thyraton-Average Characteristic 

Plate Characteristics: 

Plate 'Characteristics 

Average Plate Characteristics 

Average Plate Characteristics 

PlateCharacteristics'-Triode Connec-ted 

Plate Charaoteristics 

Plate Charaoteristics 

Tri ode Connected-Plate Charaoteri stic 

Technical Information and Character­
istics 
Average Tube Characteristics 

Average Plate Characteristics 

Average Plate Characteristics-Triode 
Conneotion 
Average Plate Charaote.ristics-Pentode 
Conneotion 

AVerage Plate Characteristios with 
Eol as Variable 



TUBE TYPE 

6AG7 

GAG7 

6AH4-GT 

GAR6 

6AH6 

6.AX5 

6AK5 

6AL5 

6AN5 

6AN5 

6.!N5 

6AN5 

6AN5 

6is6 

6AS6 

6AS6 

6AS6 

6AS7=<i 

6BG6G 

6BL7GT 

6BL7GT 

6BL7;.;.GT 

6 BX7.."GT 

604 

60nG 

6cD6-G 

r 

DRAWING NO o 

A-40466 

A-40477 

A-40546 Pgs o 1-3 

A.-405l2 

A-405l4 

A-404o8 

A .... 404o9 

~-40410 

A-40411 

A-404l2 

A-40486 

A-40523' 

A=40524 

A-404l3 

A-40414 

A-40415 

A-40416 

A-40417 

A-40476 

SA-40543 

A-40528 

Pgs o 1&2 

A-40561 Pgs o 1-4 

A-40542 Pgs o 1-4 

A-40418 

sA .... 40535 

A-405~1 
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DESCRIFrION 

Pentode Connection Plate and Transfer 
Charaoteristics 
Average Plate Characteristics- Ecl 
and Eo2 as variables 
Triode Average Charaoteristics and 
Typical Operation 
Transfer Characteristics 

Plate Characteris'tics 

Average Characteristics Pentode Con­
nection 
Average Plate Charaoteristios Pentode 
Conneotion 
Average Charaoteristios Half-Wave 
Rectifioation - Single Diode 
Technical Information 

Average Charaoteristios 

Soreen or Plate Current vs Plate 
Voltage 
Pentode Charaoteristios 

Pentode Characteristics 

Teohnical Information 

Normal Pentode ,Charaoteristios 

Suppr~ssor - Grid Characteristics 

Transconduotanoe Grid to Plate Curves 

Average Plate Charaoteristios 
, 
Average Characteristics 

Average Plate Charaoteristios 

Plate Charaoteristies 

Teohnioal Information and Charaoter~ 
istios:: 
Teohnioal Information and Average 
Plate Characteristios 
Average Plate Charaoteristios 

Triode Conneoted=Plate Charaoteristics 

Average Plate Charaoteristios 
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TUBE TY~ DRAWING NO o DESCRI Pl' ION 

6F6 A-404l9 Plate Charaoteristios 

6F6 A-4042 0 Curves of Cut-Off Voltage 

6G6 A-4042l Plate Charaoteristios 

6G6 A-40422 Curves of Cut-Off Voltage 

6J4 A-4ol.,2, Average Charaoteristios 

6J4 A-40424 Average Plate Charaoteristios 

6J6 A-40425 Average Plate Charaoteristios 

6J6 A--40426 Plate Charaoteristio~ 

6K4 A-40463 Average Plate Charaoteristios 

6K4 A ... 40464 Average Transfer Charaoteristios 

616 A-401.427 Screen Current vs Plate Voltage 

616 A-4ol.,28 A~erage Plate Charaoteristios 9 Triade 
Conneotion 

616 A ... 40429 Ave~ge Plate Charaotertstios with 

616 A-40470 
Eo I as variable 
Average Plate Charaoteristios with 

6L6 A-40431 
102 as variable 
Curves of Cut-Off Voltage 

6N7 A-40432 A~erage Plate Charaoteristios eaoh 

6scH A-40433 
Tx-iode Unit 
Average Plate Charaoteristics Pen'tode 
Conneotion 

6SK7 A-40434 Average Plate Charaoteristios 

6SL7 .... GT A-40435 Average Plate Characteristics Eaoh 
Triode Unit 

6SN7,6J 5 A-40529 Average Plate Charaoterist~o~ af Eaoh 
Triode Unit 

6SN7 .... GT A-404,6 Average Plate Characteristios Each 
Triode Unit 

6v6 A-40437 Plate Charaoteristios 

6v6 A-40438 Average Plate Charaoteristios Triode 
Conneotion 

6v6 ./(-40439 Average Plate Characteristios Pentads 
Conneotion 

6v6 A-404J+o Curves of Cut~Off Voltage 

6y6 A-40lJ+I Plate Charaoteristios 



TUBE TYPE 

6Y6 

6Y6 

6Y6-G I 

6Y6-G 

7A5 

7AD7 

7AD7 

7AD7 

7AD7 

7AD7 

7AK7 

7AK7 

7AK7 

7AK7 

<7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

7AX7 

7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

DRAWING NO o 

A-40442' 

A-405l8 

A-4044;1 

~-4ow.,. 

Act40465 

A-4oJi,o 

A-4046l 

A-40462 

A-405l0 

SA-405l6 

A .... 4047I 

A-40472, 

A-40473 

A-40474 

A-40475 

A-40493 

A-40494 

A-40495 

A .... 40496 

A ... 40497 

A-40498 

A .. 40499 

A-40500 

A-40501 

A-40501 
SA-40502 
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DESCRIPrION 

Curves or Cut-Off Voltage 

Average Charaoteristios 

Average Plate Charaoteristios 

Average Plate Charaoteristios Triode 
Connection 
Average Plate Characteristics 

Transconductanoe vs Control Grid Volts 

Average Plate Characteristics 

Average Plate Characteristics 

Average Charaoteristics 

Average Plate Charaoteristios 

Average Plate Characteristics 

Average Plate Charaoteristics 

Average Plate Characteristics 

Average Transfer Characteristios 

Average Plate Characteristies 

Plate and Soreen Current vs Screen 
Voltage 
Plate and Screen Current vs Screen 
Voltage 
Plate and Soreen Current va Screen -
Voltage 
Plate and Screen Current va Screen 
Voltage 
Plate and Screen Current vs Screen . 
Voltage 
Plate and Screen Current va Screen 
Voltage 
Plate and Screen Current va Screen 

. Voltage 
Plate and Screen Current vs Screen 
Voltage 
Plate Current va Plate Voltage 

Plate Current vs Plate Voltage 

Screen Curr,ent vs Plate Voltage 



TUBE TYPE 

7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

7AK7 

7C5 

7F8 

7F8 

7F8 

7F8 

7N7-~7 

7N7 .... ~7 

12AT7 

l2AU7 

l2AU7 

12AV7 

12.AX7 

12AY7 

2050 

50B5 

350A 
350B 
367A 

350A 
35-0B 
367A 

DRAWING NO o 

SA-4050, 

SA-40504 

SA-40505 

A-40506 

A-40511 

A-40527 Pgs o 

SA-40534 

A-40478 

A-40445 

A-40446 

A ... 40447 

A ... 40448 

A-40479 

A-404BO 

A-40481 

A-40482 

A-40483 

A .... 40533 

A-40484 

A-40530 

A .... 40458 

A-40485 

A-40450 

A-40451 

1&2 
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DESCRIPI'ION 

Soreen Current vs Plate Voltage 

Plate Current vs Plate Voltage 

Plate Current va Plate Voltage 

Soreen Current vs Plate Voltage 

Plate Voltage Charaoteristios 

Radio Tube Testing Specifioation 

Triode Connected=Pulse Characteristics 

Average Plate Characteristios 

Teohnical Data 

Resistance Coupled Amplifier Data 

Average Plate Characteristics Control 
Grid Current 
Average Transf~r Characteristics 
Single Section 
Average Plate Characteristics Single 
Section 
Average Transfer Characteristics' 
Single Seotions 
Average Characteristics = Plate 

Average Characteristics - Plate 

Average Plate Characteristios 

Tube Characteristios 

Average Plate CharacteristioB 

Average Plate Characteristics 

Average Control Characteristics 

Average Plate Characteristics 

Control Grid Voltage vS o Plate Current 
Control Grid Voltage vS o Soreen Grid 
Current 

Plate Voltage bS e Plate Current 
Plate Voltage VSe Soreen Grid 
Current 
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TUBE TYPE DRAWING NO o DESCRIPl'ION 

350...,B A-40509 Charaoteristics as a Triode 

715B A-40513 Average Tube Characteristios 

715C SA-40536 Triode Conneoted=Plate CharaoteristioB 

807 A-40449 Average Plate Charaoteristios 

5639 A-4056;' Pgs o 1-4 Teohnioal Information 

5687 A-40453 Typioal Operating Conditions and 
Charaoteristios 

5687 A-40454 Average Charaoteristios 

5687 A-40455 Average Plate Charaoteristics 
I 

5687 A ... 40456 Average Charaoteristios 

5687 A-40490 Plate' Current Characteristics 

5687 A-4049l Expanded Plate Current Characteristios 

5687 .1-40492 Diode Characteristios 

5687 A .. 4048,]: Average Transfer Charaoteristics For 
Tubes 

5718 A-40562 Pgs o 1-4 ~eohnioal Information-Average Plate 
Charaoteristi os ) 

I 

5987 A ... 40564 Pgso 1-4 Teohnioal Information=Average Plate 
CharaoteristioS' 

5998 A~40567 Pgs o 1&2 ~eneral Information=Average Plate 
/ 

Characteri sties' 
6146 A-52386 Pgs o 1&2 Average Plate Charaoteristios 

6161 A ... 40566 Pgs o 1-6 Teohnioal Information 

6211 A-40538 Pgs o 1-4 General Information=Average Plate 
Char~oteristios 

629; A-40556 Pgs o 1-4 General Information=Average Plate 
Charaoteristics 

CK5702!tK605CX A-40469 Average Charaoteristics 

CK570;!CK608CX A=40470 Average Plate Charaoteristics 

D-359 SA-405l9 Statio Charaoteristios of Crystal 

GL=5727 A-40557 Pgso 1=6 Teohnioal Information 

GL=5965 A=40539 Pgso 1-4 Teohnioal Information = Average Plate 

A-40541-1\ 
Charaeteristios 

GL-5965 Avera~e Charao te ri stio s-



TUBE ,TYPE 

GL-5955, 

GL-5965 

GL=6136 

RK...,4D,2 

SR-1407 

SR-1407 

DRAWING NO o 

A<:>4OB50 

1-40551 
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DESeR! PrI ON 

Average Chuaoteristios 

Ave~ge Plate Charaoteristics 

A=40558 Pgs o 1-4 Technioal Information=Average Plate 
Charao te ri stia 8 

A-40468 Average Plate Charaoteristios 

A=40520 

A=40522 

Transfer Characteristios 

Transfer Characteri stios 


