TUBE MNMUBNTITUTION CHART

By RICIHAIRD W. CIRANE

> Complefte doda For subsiidating these hoavd-do-ged (ubes.

A dodal of FG2

differcnt dube (gpes are lisied along swith necceessary ciromid chaonges.

hrard to get even with high priorvities, It is becoming

increasingly dilicult to keep esauipment operating.
1t iz possible in many cases, though, o substilute one
tubxz for ancther and the accoompanying charl lists sub-
stitutions for 3682 lypes of Lubes. Some of these require
ng wiring alterations but others necessitate changing the
sockel, rewlring Lhe present sockel, wuzing a lube shield,
anddor installing a Alament shont or series resistor. T
5 often simpler to wse an adaptor rather than change
or rewire a socket and these can be obtained ready-made
for some subsUtutions, although they can easily be made
from a btube base and o socloet,

Tho tube manunl shookd |.J|:.' mnsultm:l whon making a
replacemenl sinee somo ol the tubes listod only approxi-
miale the original, amd may nol give aalisfaclory results
in oritical circuwits. Thus, a 45 could replace a ZA3 in
a single ended amplifier, hut should not be used ln place
of ene ZA3 In a push-pull circull. Mareowver, these sub-
stitutions are not necessarily reversible; a 2A3, for exam-
ple, coulrl not replace w 45 In oSl circuits because it
would draw appreciably more plate curcent and Glament
current. Inm r.f. and L circuits slight reallgnment may bhe
required if theo gubstitute’s Interelocirede cupocitances
idilTer from those of the original.

SINCE certain tulbies are extromely scarce today ano

in coses of dire necessity, rather peculisg replacements
pan sometimes be made; for instance, a To tube (8.3-volt
heaberd will pive fair resulls in pim:e ol a 2A6 (2.5-valt
heater), a 12A8GT has been used instead of a BABGT,
and, in geperal, a tube having g higher heater wvoliage
thon the original can often be oused, except in the case of
rectifiers and power ampliliers. The cathode emisslon
ig far below normal when a tube s operated at a low
healer voltage, of course, bul since a voltage ampliffer
utlilizes only & small porlion of the normal cathode eonis-
sion adegumile performange can [eguently be oblained.
In sevies hedaler cihrcuils even betler resulls are possible
sinoe the drogp in heater voltage 5 Jdistcibuted over all the
tubes, Substitutineg a 4525 [or a 3525 for example wouwld
cause approximalely an 8% drop in the vollage across
caely tabe ard Httle differeonce would be nolléed in the
operation of Lhe circuil.

Some ol the substitutions listed are mot in lne with
Lhe Lhest engincering procliee and theory; howeover, in
Lthe progent world siluation the important thing s to
keep the equipmenl operating with awvailable parts
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SUBSTITUTES TUBE SUBSTITUTES TUBE SUBSTITUTES
S BES4 ; . BOB e (6173, 68172, 77, GDT3
............ T1B4, 182, 34, 32 cLLLATI EEK17E osCE. L BsASR
ow... 1LA43 1LE43, 1TS y B6OH . . 6F8%, TN73-5, GIG3-9, GSNTA
L. L 1D7A, IC6S, 1OTEe-3 i 8794, 2¥37-1  8D6 ﬁi{?a EFSG'??‘ GSK73, 78, 6UT?, GE73
e T g A ) WA LET7S, ILCE? 2xhs g87g94 &D7 -5, 635, GIT3, ‘65173
1Basas] ..o 34, 32 1A4, 1DsS3, 1E53 e ‘PWAs  EDBG. Eﬁ?ﬂ s GARY, GSATS-4, TBAS-3
1BS/288. .. . . ...1H&GE: : .. ....30%5, 3CS5, 3LFT4Y GBES...... 615, 6(35/6U5, 6H5
187.. m'ﬂ—za ohms, 1LCE3-2 28 ahms ICHGT,.. . .... 305, |C56-4, 3BS5, 3LF43  6E7 . BDB3 -5, GEGTI, BL73-5 7835
1cs L . 105, 1T5. P8 ohmas 3LE4 .. ......... 3OS, 305, IBSY, ILFA BFS. .0 vn v e vie o B63F5+, TR41, GKSe
166, .. e 1CETE, AT F3 ohms  ILFE .. .. 3C52, 305, :me-s BERL e e 423, BK6, BADTS, 413
Yevic] 1C63, TAB-2 A3 ohms 3Q4.. . ........ BE e e BETG3
e A i 1 343, 1843 3IQSCST .. 1056 -4, ICS, IBS, :3LF46 BFBE U TNTFE 6SNT4, BCB, 6163
5.7 1263 167e, 1gns-c  3g4 Uo7 o7 S T e Sea BUS/6GS
e e S L) 1Gs 1LE3s Sra. ... .. o o I 504, BX44, B33, 5Z3%  SH4 . . ... ... .l GHBA-5, TABS
BT v e e 1843, 323 343 sp4G....... ..., .. 5333 574, 533, 5X4t BHS... ... o 0] 6US/665, 6E5, 6GIS5
174 IFS@Es 950  BV4G g o - - FAGI_2._47 ohma
T = O Vol ) ‘okoh, 1T43, 1ESG  SWaET.. ...l (803 BY3, By4e &HB [T ITIIIIIIIIITUOL L. TETE, GBI
T O R e el i FPaVE  SHaGE, .o rnsirns SZ33, B34, 5T44, SU4¢  6]5. 6085, 763, 7A43, 6153542 ohms, GPS
57 o | 3 3 Camevee. . BY44 5Es, 8O BIG . ... ... . _BSBNT3, 6F83, 6CBD
leSats . . S At s e 1E4, ILE33  SYAG ..., 00overrnnnnno. 5Y34, 6Z44, BOs @170 0T 6517, BORS, 773
e i e A <o 1F43, 1F5(G, 9503 S23. ... ... .... K43, 5U43, 83, 5T4% 6IBG _GKE4, BPBASS BLBL, TS73, TIT
IEE  cia e meeta e T - BO3, 5¥34, BY4t BESG. . . _BF54, TR43, GSE5H
R T S s e s TER4d  SBad T LT 684G, BASGT BKeG . . 418, 7hs= 425 EFE
1HEG . = OF BE6EI-2 42 ohms BET. . .39/443, ﬁsx'zi gs72—4 z m%
156G [ 9503 1F5G, 1F43  BABRS/ 8NS5, ... EUE,J’EIGSF BT55, GESS
T [ = 197 SARG GACE BKE (BEBS, BJ84 GESA, ?5'?: n
1LA4 P T I:’.S-‘ 1LB4 BACS VBABG  BLSE. ... E P, ECSF EIS* TA4=-:=
WEAG. . o Tl BACT/IBSZ . . o oo ean 188148 €L ... ... .. .. = LBVE
[H7 -7 et JITA 1&53 LR SR R e E6F54, £SFS4  SMBS 5 _GA
ILBS oo . ILCBA, u;::r:r ALAGY  SADG. .. e CBAFE  BMT. . aan ' 6TE4-8 GSE74
VR e ILNS, 1PS%, |NS3, IT43  BAES. .. ... ... i e L BAFE BMS . iiaieavoaninite s Sca_ﬁﬁﬁEIENB
iwee. TAZS, TBTE-3, LLB6A  GAES v rrrrenns et 6P5, BAES  @énNeG, . ... T 6B53,
(e S e A (18BB* SAFG. ... .. i S aiane cLoL L BAD BN'T AB3, 6‘!‘? ?91
ILE3 . . ovveennnns CIES3, 1543 BAGEGBE s G6ME6 SPSGE._ .. ... ... 763, 373, . BAL7A-6
1LF4. z 1H53 BAG... . ..... BNGS 6YTE e @PTG. LT T n i,
1LNS ...1LCS, 1Ps3, 1NS1, 1SA6% GAT.GA83, 6SAT), TB83, 6DBI-2__4Zchms  BEBG, 1 o.vursr.. .. 6KB, GEBY, 7573, TI3
1H5EG 1LNS3, 1PS, 1ES, 1SA64 6AB BAT3, G6SATE, 7BB2, BDBI— 42 ohms BOBG . oo s s rneasrernen s 6171, 6Q7T-0
IPSG . .....1DSGP, 1D5GT, INS, 1SA64 BBAG. . ..o \oor e, 5&33, GASGY BOIG ..65Q74, 753, 7B6I, 6TTE—
105G, .. J.r.:s 3054- Imﬂ—éa oh.m eBs . ENGT 42 otims, TKT?
LERBET . . omivnoees s 1P54, BEG. & b 607, G507, 753 SBRT.......... 65RT4, B5ASS, o053, &VT,
T Sy e e e 1553 em ......................... TE73, 6BA3 GST74-2 42 alima
ITSGT. .. ... e e H ) B B e 3, 2 BS6. TW73, BSET
T RS S et b T IT R, 3(:5 615, 762, TA43, 615242 ohms, GPS T {Continued on poge 103)




Tube Subsiitmliions
(Continued from page 51)

B8T....... 6DE5-3, 65574, 63K76-4, BETS
6SAT. ... BA7Y, BABT, 6DB4Z__43 chms
[ NN - G 7F73, BSLTA
BEDTET s b 63GT1, 68K7, 6171
2] o S e BT64-6, 6M74, 6317
BEFR: T R 6F51, 6074, 753, 6K54

G517 . 6174, 6063, 773, 6WT4-2—42 chme
63K7. EK'}"‘ ESG‘F” 68872-—42 ohms, 783
BRSBTS S e G3CT, FFI5

6SNTGT. .. 6FB¢, N7, 6162-2—42 ohms,
6C84-2— 21 ohma

il r SR 6Q74, 753, 6TT4-2—42 chms,
7RG3

ESR7..... voa W BRTY, B53, BVT, 68TI2—

42 ohme, 6073, TEGS
5557, 65K7Ye, K764, 786-3, EDHS-3, G574
&T5.... .. .....6U5/6G5, 6N52--.42 chms
6T6. TT73~2—42 ohms, 6SE74-2—42 ohms

) L R A e e S a7e, TC63
BUIS/BE5. ... 6TS, GHS, 6452—42 ohma
BB T s s i S BYG
EO7G. ... aDEd, 83 BK7, 65K 14,
B8574-2— 42 ghma
- P 6176, 7053
Ly e o S B e e G52
GWEG. . ... T R L . TZ43
EWEGET A 6Y5, 6VG
EWTGE. . ..... E_T?‘E ESiT"‘-G "?C'.?3
S, s I el 04, TY43"1
6Y5........ S e 6X53, B4,/6743
[T i g b M R 6WG, Y6
GYS s 793, 6Z72—21 ohms
BT e 1V, 62¥52
624...... e Sag 54 Lav s
- F i R e i e B4 [6548=7, 12353
BT e s 6174, 7O3-5
1 o e e R S 84 ,-'r B4 3=
R e 6C53, 8153, 763
L EVES
TG s e B B R e GH&-8
AT . .........TH?, TB72 42 chms, 782
i R TBBE, 63AT73=6 gDO3
B4, i SF5e, 6EF53, 653
TR R Lo e T e EKE3 413
i 11 SRS 6073 753 5T73-2—42 ohms,
) F062—42 chms
T e T TATS GEETE
TBE R e e JARE 42 ohms, ESAT“
GLE83-2—42 ohms
L eVge
B e B ..6TT3, 7BG6
B 6WT3, GJ76-3
T e T e S e e 87
8 e GC6
Wi R BR73, 65773
T s e e bk i St GET4, 6B33
M e s S #5072 B5L73
TETITRAR coe ot st ds V7, 6TGs
2 oY SRR IR eI 63073, 63GT73
A R S L BKB3, B]5:
TRT. ... civa.s., TBBY TOGA-2__43 ‘ohms
v S s e 7G7/12326, 717
] B5N7a
PO N T CATE GABE GEATS
1 TE74, GE73, 6RA3
R e o e S TDTE’ 77
i IVIE T &E7 /13334, ESH'}H
T e e m e e Ty TRT/1232
A G364, G2G7I
it R GX5%, (244, B4/6245-7, GZ53
. TT47 BXB3-T EWS3
e e R s T RS T GFGo5=-3
1248, . . ........ VAZATY, EDAI—42 ohms
IFHL 1] B Rt St 12074, 125074
1287, Sea 14A7/12B7
I L B e e T T e e 14E73
1 OO 1 L 1215, 145843
e R R S C125F54 120074, 1250?4
LG s v S 1297 125074
16+ 1x | PR et AR 120?4 IESQT" 14E83
IR s e e 14448, 1255
. 125]74, 14‘:?3
12K7 ..., .. 125574, 125K74, 14.&?..!"1 2E73
o I 14173

A‘I‘l’ilg 1945 - .

1207 e, 125071, 14862, 12G7
125A7 . 12881, 14073, 6D84-1—42 chms

[ SRR N e 14F73, J25L74
| 2o s e 12F54, 125074, 125LT4
125G7. .. 12K74, IESIC?"' 14&?;’1 2878,
14W73-6
1251w v avsmnnnerny o 12174, 1473
I28K7. ... .. IEKT" 1256'}'4 14AT;’1213T3
YARLTET o e T A 14F73
125N7GT. . 14AFT-2_4 ghms, 14N73-2
—84 ohms
TS T e vy 12074, 14863, 12374
VASHT .o e o A 14ER3
1225 .. 1473, 12253
1275 EZS,J’].EZS“ ' 14¥43 {except when
uaad az voltﬂge doubler}
TaA4........ T L AL 12E53, 1215
14A5.. ....... - 12263
14AF7/12BT .. ... .. 128373, 14H7, 125K73
14B8, . ... . 0. 128Q73, 12073
FARE: e e e T 123472, 12413
1455, ... ... b A 14A5
0 e e S R e 12173, 125773
4ER e 125R7:
VAR e e T s l1aCas
AR ol o e 125073
14H7............ ., 14A7/12B7, 125G73
. L LN . v 12KR=E
1497 ..., R AR S T i 125M73-6 14AF7
128473, 12443
...................... 14E7, 12083
.............. '...............14]"?4
125G73, 14HT
.......................... 12Z57-3
....................... 12#3, 12%53
.............................. J23-6
EP53-1—27 ohms, 761 —27 chms
.............................. 12453
e BB et o o 1652
2018GM ... . .., 21.&?3 14573-1_80 ohma
144l B 1 S 20153 14I171—44d ahms
B R e e T 573
258A6..... .. 2586, 2RCa, 2516, 433
AT e e e N e 32L7
BB . e ZENG3
P Y 1| I e 2585, 25C6, 2516, 433
2BLE. ... ... 2BA6 Z5BG, 2506, 432
AN B e e e R S 25857
255‘ ----- R T R TR I R TR T Sﬂﬂ IBEIEES
P o R S e e e 25X54
L S O e D e 2525, A5Z64
B 25242, 25YRx
s v P e e 28Z33=-T 25753
2825 . ..... IR, O 25265
ATEby e R R R R e e e 2R7R3
4 56, 484, 485
i e T, el a e IH4Gs
gé ............. 43% {grid #2 tied to platn}l
b L] o O 20AT1—28 ohms, 3 watls
o F e I e 154
T e TR ) ol 54
R Y 35163
35L6. ..., 3BA53, BOLG, 6G61-—200 chms,
5 walts
b T 35254, 3RF44 38732
3523, . A5Y42 35743, 35752
2 L e e A5Z54, 35233, ABY¥44
3525 . . . 4525 35233 35241
A8Z66G .. 25261—33 chmas, 5 wafts,
25153-1 S 1 uhms, 5 we.ﬂs
B e e T73, GCH:
i e e e e s b T 76
................... EKG3, Bg3-6 fA44
B 1 GETE, GEKTS, 782, SD63
4035;4535 .............. J5Z5V—67T ohima
............................ SEG3, 42
43 ............................ GG, 41
i L b e 25463, 28E63, 28163
et Sea 30 Jdd
AR 4623 (grid #2 tied o platf!:i

46, BK15% (M grida 1 & 2 are lied together),
453 Gl grid 2 iz tied to plate)

. R A SARS
A R e o W e BOCET, S0LG3
50C6G. .. .. P— BOAG3, BOLG
BOLEGT Vv s DOGE, BOASE
BOYEGET...... .. ... 502747

..B0Y67-2 333 ohms, 10 watls
38267-1— 50 chms, § walis

5,1 147 2 R — R S R Y &0Y64
3 R e See 35/5]
55 ----- Fd s adamaa s N 2?'- 484, 485
B6AG......... . - . ... 36
BY oy iy 2483
o Tr
58 ... e L B
SBAG . e
i 2A53, 473 RK165 (if gndn 283
lie to plate)
TOARTGET. . _ TOLT4
5 P L Tﬂﬂ?i
g i iR SR e o e e e
T G073, ESG'F
R S e 37, 6p53
B 808, 6173, 65]74
B e &8, EK'I3 65K73
b5 §Y72, 62'.?3 3—21 chms
Bl R 5¥33 5¥43
L s g St43, 5T43, 5V43
[TE A R SRS A KH‘E-‘E 6X52
B e v S EW-* GR73
BIAG. . ...l e 6RT3, GSRT3
L ol 33? 5V43
B TRS3, 413 383
Y i e T e S i ,2.&5, 473
KRIB. .. iiiiiinsion e vanras 84/624
117L7 cienanenea e VUTNTY, 117P74
117N7 . ...... e gt 117P7, 117L7/M74
o T weaea JAINT, LIZLT /M4
IF24ET, . ..., 117Z6T4
11726GT. . 11724GT4 (if used as half wavse
ractifier}

TEZN v s Ty e TR
182B,........ Mop e A 483
183 ||||||| 4 % + h ks RN RN EJ R LN LA Ry o=y 433
213. ... e N .80
216, ., Gz .81
4828 P 1A
c: 12 PoA = Bl R e 483
B3 e s 182E, 482B
484 i e e Tt 485, 27, B85
485 .. ..., T 484, 27, 85
585. . A b R R T e T
BB i om i TR s T A 50
PREF e e i S B4,/6Z4
T L ety L2324
QB L Ty A A e sm 1F4 P53
ABL i s . 134,"951
gBE 4 + P41 Famd s mT 8N RN R
s et R e Rt e
1232, . Sae TG?}'IESE
1603 . ....... R e N
TLL  oseugsmiam s e o e ﬁFﬁ
1 e B R S e s e Giy
L33 s v LJ4NTFI-1—83 ochms
L R L e 128C7
I N N o L ﬁﬂCTleER“
410, LTS e e R ..6]7
R AT i e e 606
B h i rarerenan, 1Rt R 1v
.1 e SRR e K e R |
AG........... T ———— 83
AR oralbaiings SEE R B A 01A
Dlg ... S R e e e g1
EE | PR A G e B e e ...B0
DEL. e .27
2 s T ve. 20
T R S R P 40
e e il e S 014
KRO93......... A A i R B4/624
L Sea 6A4/LA
P s e s e e 47
A ZA5
BK15....... 46% {grids 1 & 2 tied together}
RK16.. 593 ? rids 2 & 3 lied 1o plntn}
HKIT,. A R e R S T 2453
) 15453
FOOTNOTES

1, Tilamont =eriea reaistor.

2, Tilewenk shont realster (gt negess
ARry |7 Htwnweata mee T paenllnd},

A Waa mdagtor or inatnll new anchet,

4. Ure alaptor or rewlee exlating socket.

B, Tlea aleee fitting shield,

G Can only be uveed i Alamonts are In
parallel

T an ba txod if doo. lood earrent s lers
than the bwilnum oallowabla for Uio sub-

stllute,
~30
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