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INTRODUCTION 

Although tube s u bstitution s hould not be performed indis cr imi
nate ly, there are numerous occas ions when it is necess ar y and 
feas i ble. For exa mple, when you don' t  have the ex act tube type 
with you on a s ervice ca l l, you' l l  either have to tak e  the chass is 
to the s hop (without k nowing if a new tube wou ld fi x the trouble) ,  
or els e  mak e  a s pecia l  trip j us t  to get the tube. The s ame appl ies 
if you' re work ing in the s hop and need a repl acement you don' t  
have- you have to mak e  a s pecial  trip to the dis tributor. Such need
less trips was te time and reduce profi ts .  

Als o, when a tube is out of production or the dis tributor does 
not have it in s tock, a s ubs titute is needed. On occas ion, too, it is 
des irable to us e an improved vers ion of the tube being rep l aced. 
For examp le, replaci ng a 6BK4 with the improved 6EN4 w i l l  
us ua l ly  res u lt in better performance. 

For your conven ience, th is handbook is d ivided into s even s ec
tions .  The fi rs t  s ection l is ts rece iving tubes and the i r  s ubs titutes . 
The s econd s ection l is ts p icture tubes and their s ubs titutes .  There 
are numerous occas ions when a picture-tube s ubs t itute is neces 
s a ry: The exact type may be out of production, or it may not be 
im med iate ly ava i lable from the dis tributor; in eith er cas e it is 
necess ary to us e a s ubs t itute. Als o, in cus tom ins ta l l ations a s horter
neck ed picture tube may have to be chos en. At the end of the 
picture- tube s ection is a l is ting of thos e  tubes requ iring odd fi la
ment vol tages (other than 6.3 volts), or low Eg2 potentia ls . This in
formation can be very us ef u l  when s etting up you r p icture tube 
tes ting and rej uven ating eq u ipment. 

The third s ection is a cross reference of s ubmin iature tubes .  
Sect ion 4 l is ts receiving tubes wh ich can be rep laced w ith indus 
trial types .  ( Indus tr ia l  tubes a re more rugged than receiving types 
in that their peak rati ngs and power-handl ing cha racteris ti cs are 
much higher; therefore, it may be des i rable to s ubs titute an i ndus
trial tube to get more s atis factory res u lts .) Section 5 l is ts communi
cations and s pecia l-purpos e tubes .  

Sections 6 and 7 l is t  American and fore ign eq uivalents . I f  you 
have an American tube and want to k now what for e ign type w i l l  

s erve as a s ubs titute, refer to Section 6 .  If  y o u  have a foreign tube 
and need to k now what American type can be us ed as a s ubs titute, 
refer to Section 7. (Additional  s ubs titutes may be obtained by 
cross- referencing the American s ubs titutes given in Section 7 with 
l ist ings in Section 1.) 

F or additiona l information, refer to the introduc tions to each 
s ectio n.  Als o  pay particu lar attention to the various notes per
taining to the s ubs titutions .  

4 



Section 1 

CROSS REFERENCE OF AMERICAN 
RECEIVI NG TUBES 

This section l ists a l l  American receiv ing tubes wh ich h ave been 
or are being manufactured. Als o  included are the latest tube ty pes 
reg is tered with EIA, but not yet in production. 

To us e th is l isting, locate in the left-h and col umn th e tube type 
to be replaced. Then, refer to the right-h and co lumn for the 
subs titute. The su bstitutes are only those tubes wh ich h ave s im i l ar, 
or improved, characteristics and can be ins erted di rectly into the 
socket. No rew ir ing or mech a n ical changes a re needed, al th ough 
the associated service controls may have to be readj us ted. 

The x -rad iation levels em itted from a l l  te levis ion receivers. pro
d uced after January 15, 1970 mus t  meet rigid government s tan
dards .  Thes e  radiations are primari ly produced by h igh-voltage 
rectifier tubes, sh unt-reg u l ator tubes, a nd pictu re tubes. Th e radia
tion level is controlled in later designed tubes. In th is tube s ub
stitution gu ide, wherever poss ible, only the newer tubes are s ug
ges ted as repl acements. Whi le other s ubs titutes m ay appear 
s u itable, they h ave not been l isted because of the poss ibi l ity of 
ex cess ive radiation which m igh t  occur. 

I n  some ins tances, the ava i l able space a round the tube should 
be cons idered. For ex ample, a lthough e lectrica l ly identica l to a 
6L6GB, a 6L6G is more than one inch tal ler and a ha lf  inch l a rger 
in  diameter. Th us, the s ubstitution m ay be phy s ica l ly impossible 
in some compact equipment. 

Do not repl ace a tube in the right- h and co lumn w ith one in the 
left-hand col umn because th is m ay resu lt in a tube with less er 
qua l ifi cations being used. For ex ample, where a h ig h  heater-to
cathode potentia l  ex ists, a 6AX4GTA w i l l  hold up, whereas a 6W4 
w i l l  not. Thus, you' l l  find the 6AX4GTA l is ted as a subs titute for 
the 6W4GT A, but not vice vers a . 

When no substitutes are shown, none are recom mended. R efer 
to Section 4 to see if an industrial replacement is recom mended. 

The meaning of each footnote sy m bol appears e ither at  the 
bottom of each page, or at the beg in n ing of the section. 
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To Replace Use To Replace Use 

OOA l AJ4 l AF4, l AM4, IT4SF, 
01A 1 2A, 1 1 2A l AE4*, 1 T4* 
OA2 l AM4 l AF4, l AJ4, 1 T4SF, 
OA3 OA3A, VR7S l AE4*, 1 T4* 
OA3A OA3, VR7S lANS 
OA4G l AQS 1 RSSF, 1 RS* 
OAS lARS l AFS, l AHS, l SS* 
082 l ASS 1 USSF, 1 ONS*, 1 US* 
083 083A, VR90 l AU2 
083A 083, VR90 lAU3 l N2 ,l N2A 
OC2 lAY2 1 AY2-A 
OC3 OC3A, VR 1 0S 1 AY2-A 
OC3A OC3, VRI OS 1 83GT lAU3, l G3GT, l G3-GTA, 
003 003A, VR 1 S0 lG3G T/1 83G T, lJ3, 
003A 003, VR1 S0 1 J3A, 1 K3, 1 K3-A, 1 N2, 
OY4 OY4G l N2A 
OY4G OY4 1 84 1 84G, 1 84P, 1 84 T, 9S 1 ,  • 
OZ4 OZ4A, OZ4G (may require 1 A4, 1 A4P, 1 MT, 32, 

shi eld) 34, l C4*, l K4* ;lei 
m 

OZ4A OZ4, OZ4G (may r equi re 1 84G 1 84, 1 84P, 1 84 T, 95 1 ,  n 
shi eld) 1 A4, 1 A4P, 1 A4 T, 32, m 

OZ4G OZ4, OZ4A 34, 1 C4*, 1 K4* � 
l A3 1 84P 1 84, l B4G, 1 84 T, 32, 9S1 ,  Z 
l A4 I MP, l A4 T, 1 84, 1 84G, lA4, I MP, l A4T, 34, � 

1 84P, 1 84 T, 951 ,  32, 34, l C4*, l K4* -f 
l C4*, l K4* 1 84 T  1 84, 1 84G, 1 84 T, 32, 9S1 ,  c: 

l A4P 1A4, 1A4 T, 1 84, 1 84G, 1 A4, 1A4P, 1 A4T, 34, m 
1 84P, 1 84T, 9S 1 ,  32, 34, l C4*, l K4* m 

(It 
1 C4*, 1 K4* 1 8S 1 8S/2SS, 2S, 2S5 

l A4 T  1 A4, 1 A4P, 1 84, 1 84G, 1 85/255 1 8S, 2S, 255 
1 84P, 1 84 T, 95 1 ,  32, 34, 1 86 0 
1 C4*, l K4* 1 87G 1 87GT, 1 A7G*, GT*, 0 

� 
1 ASG 1ASG T, l ASG T/G, ITSGT G T/G*, 1 87G T/G I 
1 ASGT l ASG, 1 ASG T/G, 1 TSGT 1 87G T 1 87G, 1A7G*, G T" -

n 
1 ASGT/G l ASG, l ASGT, 1 TSG T G T  /G", 1 87G/G .110 
l A6 l C6* 1 87G T/G 1 87G, G T, l A7G*, G T*, 
lA7G 1A7G T, 1 87G*, G T*, G T/G* • 

1A7G T/G, 1 87GT/G* 1 88GT 1 08G T§ 
l A7GT 1A7G, 1 87G*, G T*, 1 8C2 1 8C2-A, 1 8C2-8 

1 A7G T/G, 1 87GT/G* 1 BC2-A 1 8C2-8 
lA7G T/G 1A7G, G T, 1 87G*, 1 BC2-8 

1 87GT*, 1 87GT/G* 1 8G2 
lA8S 1 8H2 1 8H2-A 
1A86 1 AC6* 1 8H2-A 
l AC6 1 A86* 1 8K2 lS2 
IA02 IA02-A 1 812 
1A02-A 1 BV2 
lAE4 1 8X2 l X2-C 
lAF4 lAJ4, l AM4, 1 T45F, 1 8Y2 1 8Y2-A 

l AE4*, 1 T4*, l U4* 1 8Y2-A 
l AFS lAHS, lAR5, 1 5S* l C3 
l AHS lAFS, lARS, 1 5S* l C4 l K4, lA4*, l A4P*, l A4 T* ,  
l AJ2 1 84*, 1 84G*, 1 84P*, 

1 84T*, 32*, 34*, 9S 1 *  

I May not work i n  .11 ci rcuits * Parallel-fi l ament circuits. 

t Series circuit nol requiring conlrolled warm-up time. 7 



To Replace Use To Replace Use 

IC5G I C5GT, I C5GT/G, I Q5G, IF7GV I F7G, I F7GH, I F7GT, 
I Q5GT, I Q5GT/G, l F7GY 
l T5GT* I F7GY I F7G, I F7GH, I F7GT, 

I C5GT l C5G, I C5GT/G, I Q5G, l F7GV 
IQ5GT, I Q5GT/G, I G3GT l G3-GTA, l K3-A 
1 T5GT* IG3-GTA l K3-A 

l C5GT/G l C5G, l C5GT, l Q5G, l G3GT/ l B3GT l G3-GTA, l K3-A 
I Q5GT, I Q5GT/G, IG4G l G4GT, l G4GT/G, l E4G, 
l T5GT* l E4GT 

l C6 l A6* lG4GT l G4G, l G4GT/G, l E4G, 
I C7G l D7G* I E4GT 
I D4G l D4GT I G4GT/G I G4G, l G4GT, I E4G, 
I D4GT l D4G l E4GT 
I D5G I D5GP, 1 D5GT, 1 E5G, l G5G 1 G5GT, 1 G5GT /G, 1 J5G, 

I E5GP, 1 E5GT, 1 K5G*, l J5GT 
• l M5G* IG5GT I G5G, I G5GT/G, 1 J5G, 

lD5GP l D5G, l D5GT, l E5G, I J5GT 
..... l E5GP, I E5GT, l K5G*, l G5GT/G l G5G, l G5GT, 1 J5G, "'II' 
� l M5G* 1 J5GT 
...I I D5GT I D5G, I D5GT, 1 E5G, IG6G 1 G6GT, I G6GT /G 

J 1 E5GP, I E5GT, 1 K5G *, IG6GT IG6G, I G6GT/G 

an l M5G* l G6GT/G I G6G, I G6GT 
U I D7G I C7G* I H2 
... I D8GT I B8GT§ I H4G l H4GT 

I DG3 l DG3-A I H4GT I H4G 

an I DG3-A I H5 I H5G, 1 H5GT, GT /G 
..... I DN5 I U5, I AS5*, I U5SF* I H5G 1 H5, GT, GT /G 
all IDY4 I DY4A IH5GT I H5, G, GT/G :;) 
� I DY4A l DY4 l H5GT/G l H5, G, GT 

1 E3 I H6G l H6GT 
� I E4G l E4GT, I G4G, lG4GT, I H6GT l H6G Z 

I G4GT/G 1 J3 I G3-GTA, l K3-A 

� I E4GT I E4G, IG5G, IG5GT, 1J3A 1 G3-GTA, I K3-A 
..... l G5GT/G lJ5G 1 J5GT, l G5G, I G5GT, 
U I E5G l E5GP, l E5GT, I D5G, I G5GT/G ..... 
a: I D5GP, 1 D5GT, 1 K5G*, l J5GT 1 J5G, lG5G, I G5GT, 

l M5G* l G5GT/G 
• l E5GP 1 E5G, I E5GT, 1 D5G, l J6G 1 J6GT, 1 J6GX 

l D5GP, l D5GT, l K5G*, 1 J6GT lJ6G, 1 J6GX 
I M5G* I J6GX lJ6G, I J6GT 

I E5GT 1 E5G, I E5GP, 1 D5G, l K3 1 G3-GT A, 1 K3-A 
l D5GP, I D5GT, l K5G*, l K3-A I G3-GTA 
l M5G* I K4 I C4, I A4*, IA4P*, l A4T*, 

l E7G l E7GT l B4*, I B4G*, I B4P*, 
l E7GT I E7G 1 B4T*, 32*, 34*, 951 * 
I F4 l K5G IM5G, l D5G*, I D5GP*, 
l F5G 1 15G* 1 D5GT*, 1 E5G*, 
1 F6 1 E5GP*, I E5GT* 
I F7G 1 F7GH, 1 F7GT. 1 F7GV, I K7G 

l F7GY 1 14 I AE4* 
I F7GH 1 F7G, 1 F7GT, 1 F7GV, I l5G I F5G* 

I F7GY 1 16 I U6* 
I F7GT 1 F7G, I F7GH, I F7GV, l lA4 I lA4E 

I F7GY I lA4E I lA4 

§ May no! work in all circuih_ • Parallel-lilamen! circui!s_ 

8 t Series circuit not requiring controlled warm-up time. 



To R.eplace Use To R.eplace Use 

l LA6 1 LC6 1USSF 1 ASS, 1 ONS*, 1 US* 
1 LB4 1 U6 1 l6* 
l LB6 I V  613 
l LCS l LNS 1 V2 
l LC6 l LA6 1W4 
l LOS 1 X2 1 BX2, 1 X2-C 
1 LE3 1 LF3 1 X2A 1 BX2, 1 X2-C 
1 LF3 1 LE3 1 X2B IBX2, 1 X2-C 
1 LGS 1 X2-C 1 BX2 
1 LH4 1 Y2 
1 LNS 1 LCS l l2 
1 M3 1 N3 2A3 2A3H 
1 MSG 1 KSG, 1 0SG*, 1 0SGP*, 2A3H 2A3 

1 0SGT*, l ESG*, 2AS 
1 ESGP*, 1 ESGT* 2A6 

1 N3 1 M3 2A7 2A7S • 
1 NSG 1 NSGT, 1 NSGT /G, 1 PSG, 2A7S 2A7 

1 PSGT 2AF4 2AF4A, 2AF4B, 20l4§, =-' 
1 NSGT 1 NSG, 1 NSGT/G, 1 PSG, 2T4§ '" 

1 PSGT 2AF4A 2AF4B, 20Z4§, 2T4§ n 
'" 

1 NSGT/G 1 NSG, 1 NSGT, 1 PSG, 2AF4B 20Z4§ � 1 PSGT 2AH2 
1 N6G 1 N6GT 2AS2 2AS2A Z 
1 N6GT 1 N6G 2AS2A G) 
1 PSG 1 PSGT, 1 NSG, 1 NSGT, 2AV2 2BA2 -f 

1 NSGT/G 2Al2 2BJ2A c: 
1PSGT 1 PSG, 1 NSG, 1 NSGT, 2B3 m 

'" 
1 NSGT/G 2B6 VI 

1QSG 1 QSGT, 1 QSGT/G, 1 CSG, 2B7 2B7S 
GT, GT/G, 1 T5GT* 2B7S 2B7 

l QSGT 1 Q5G, l Q5GT/G, l CSG, 2BA2 2AV2 r-
1 CSGT, l CSGT/G, 2BJ2 2BJ2A > 
l TSGT* 2BJ2A r 

l Q5GT/G 1QSG, 1 QSGT, 1 CSG, 2BN4 2BN4A � 
'" 

1 CSGT, l CSGT/G, 2BN4A 2BN4 VI 
VI 1 T5GT* 2BU2 

1 R4 2CN3A 2CN3B • IRS l R5SF*, I AQS* 2CN3B 
lRSSF lAQ5, l RS* 2CQ3 
IS2A IS2B 2CW4 20S4 
IS2B 2CY5 2EAS, 2EV5 
IS4 20F4 
l S5 lAF5*, l AH5*, l AR5* 20S4 2CW4 
ISA6GT 20V4 
ISB6GT 20X4 
1 T4 1 AE4*, 1 AF4*, l AJ4*, 20Y4 20Y4A 

1 AM4*, 1 T4SF* 20Y4A 20Y4 
1 T4SF l AE4*, l AF4, l AJ4, 20Z4 2AF4B§ 

l AM4, 1 T4* 2ES 
l T5GT lA5G, l A5GT, l A5GT/G, 2EA5 2EV5 

l C5*, l C5GT*, 1 CSGT/ 2EG4 
G*, l Q5G*, 1 QSGT/G* 2ENS 

1 U4 l AF4* 2ERS 2ESS, 2FQ5, 2FQ5A, 2FYS 
l U5 1 0N5, 1 ASS*, 1 U5SF* 2ESS 2ER5*t 

§ May not work in all circuits. • Parallel·filament circuits. 

t Series circuit not requiring controlled warm-up time. 9 



To Replace Use To Replace Use 

2EV5 2EA5 3AW2 3AW2A 
2FH5 2E55, 2FQ5, 2FQ5A, 2GK5 3AW2A 
2FQ5 2FQ5A, 2E55, 2FY5*t, 3AW3 3A3B, 3A3-C, 3CZ3A, 

2GK5 30B3, 30J3 
2FQ5A 2FQ5, 2E55, 2FY5*t, 2GK5 3B2 3A3B, 3A3-C, 3CV3A, 
2F55 2GU5 3CZ3A, 30B3 
2FV6 3B4 
2FY5 2ER5, 2FQ5, 2FQ5A, 3B5 3B5GT, 3C5GT, 3Q5, 

2GK5 3Q5G, 3Q5GT, 
2G5 3Q5GT/G 
2GK5 2FQ5,2FQ5A 3B5GT 3B5,3C5G�3Q5,3Q5G, 
2GU5 2F55 3Q5GT, 3Q5GT /G 
2GW5 3B7 
2HA5 2HK5, 2HM5, 2HQ5 3BA6 3AU6,3BZ6§ 
2HK5 2HM5, 2HQ5, 2HA5t 3BC5 3CE5, 3AU6§, 3CB6§, 

• 2HM5 2HA5, 2HK5, 2HQ5 3CF6§, 30K6§ 
2HQ5 2HA5, 2HK5, 2HM5 3BE6 3BY6, 3C56 

� 2HRB 3BF2 
1&1 
U 2J2 3BH2 
'" 25/45 45 3BL2 3AT2-B, 3BL2A, 3BM2A, I 2T4 2AF4§, 2AF4A§, 2AF4B§, 3BN2A � 
> 20Z4§ 3BL2A 3A T2-B, 3BM2A, 3BN2A 
1&1 2V2 3C2 3BM2 3AT2-B, 3BL2A, 3BM2A N 

2V3G 3BM2A 3A T2-B, 3BL2A 
2W3 2W3GT 3BN2 3AT2-B, 3BL2A, 3BM2A 

In 2W3GT 2W3 3BN2A 3A T2-B, ·3BL2A, 3BM2A 
1&1 
ID 2X3G 3BN4 3BN4A 
;:) 2Y2 2X2,2X2A 3BN4A 3BN4 
t- 2Z2 2Z2/GB4, G84 3BN6 

C) 2Z2/G84 2Z2, G84 3B52 3B52-B, 3BT2-A, 3BW2 
Z 3A2 3A2A 3BS2A 3B52-B, 3BT2-A, 3BW2 

� 3A2A 3B52-B 3BT2-A 

1&1 3A3 3A3B, 3A3-C, 3CU3A, 3BT2 3B52-B, 3BT2-A 

U 3CV3A, 30B3, 30J3 3BT2-A 3B52-B, 3BW2 
1&1 3A3A 3A3B, 3A3-C, 3CU3A, 3BU8 3BU8A, 3G58, 3H58, 3KF8 
� 3CV3A, 30B3, 30J3 3BU8A 3BU8,3G58,3H58,3KF8 

• 
3A3B 3A3-C, 3CV3A, 30B3, 3BW2 3B52-B, 3BT2-A 

30J3 3BX6 3BY7 
3A3-C 30J3 3BY6 3BE6,3C56 
3A4 3BY7 3BX6 
3A5 3BZ6 3BA6§, 3CB6§, 3CE6§, 
3A8G 3A8GT 3CF6§, 30K6§ 
3A8GT 3A8G 3C2 
3AF4A 3AF4B, 30Z4§ 3C4 3E5,3V4* 
3AF4B 30Z4§ 3C5GT 3B5, GT, 3Q5, G, GT, 
3AJ8 GT/G 
3AL5 3C6 XXB 
3AT2 3AT2A, 3BL2A, 3BM2A, 3CA3 3CA3A 

3BN2A 3CA3A 
3AT2A 3AT2-B 3CB6 3CF6, 30K6, 3AU6§, 
3AT2-B 3BC5§,3BZ6§,3EC5§ 
3AU6 3BA6, 3BC5§, 3CB6§, 3CE5 3BC5, 3AU6§, 3BZ6§, 

3CE5§, 3CF6§ 3CB6§, 3CF6§, 30K6§ 
3AV6 

§ May not work in all circuits. * Parallel-Ii lament circuits. 

1 0  t Series circuit not requiring controlled warm·up time. 



To R.eplace Use To R.eplace Use 

3CF6 3CB6, 30K6, 3AU6§, 3GW5 
3BC5§, 3BZ6§, 3CE5§ 3HA5 3HK5, 3HM5, 3HQ5 

3CN3 3CN3A, 3CN3B 3HK5 3HA5, 3HM5, 3HQ5 
3CN3A 3CN3, 3CN3B 3HM5 3HA5, 3HK5, 3HQ5 
3CN3B 3HM6 3HT6, 3JC6, A, 3J06 
3CS6 3BE6, 3BY6 3HQ5 3HA5, 3HK5, 3HM5 
3CU3 3A3-C, 3CU3A, 3CV3A, 3HS8 3BU8,3BU8A,3GS8,3KF8 

30B3 3HT6 3HM6, 3JC6, A, 3J06 
3CU3A 3A3-C, 3CV3A, 30B3 3JC6 3HM6, 3HT6, 3JC6A, 3J06 
3CV3 3A3-C, 3CU3A, 3CV3A, 3JC6A 3HM6, 3HT6, 3JC6, 3J06 

3CZ3A, 30B3, 30J3 3J06 3HM6, 3HT6, 3JC6, A 
3CV3A 3A3-C, 3CZ3A 3KFS 3BU8,3BU8A, 3GS8, 3HS8 
3CX3 30F3A 3KT6 
3CY3 30B3, 30J3 3lE4 3lF4§, 306* 
3CY5 3EA5,3EV5 3lF4 3lE4§,306* 
3CZ3 3A3-C, 3CZ3A 3Q4 3S4§, 3S4SF*§, 3W4*§, • 
3CZ3A 3A3-C 3Z4*§ 
306 3lE4*,3lF4* 3Q5 3Q5G,3Q5GT,3Q5GT/G, � 
30A3 3B5, 3B5GT, 3C5GT '" 

n 
30B3 30J3 3Q5G 3QS, 3Q5GT, 3Q5GT /G, '" 
30C3 3B5, 3B5GT, 3C5GT � 30F3 30F3-A 3Q5GT 3Q5, 3Q5G, 3QSGT /G, 
30F3A 3B5, 3B5GT, 3C5GT Z 
30G4 3QSGT/G 3QS, 3Q5G, 3QSGT, 3B5, 

G) 

30H3 3B5GT, 3CSGT -t 
30J3 30B3 3S4 3S4SF*, 3Q4§, 3W4*, 3Z4* c: 

011 
30K6 3CB6, 3CF6, 3BC5§, 3S4SF 3W4, 3Z4, 3S4*, 3Q4*§ '" 

3BZ6§, 3CE5§ 3V4 3C4*,3E5* VI 

30R3 3W4 3S4SF, 3Z4, 3S4*, 3Q4*§ 
30S3 30R3 3Z4 3S4SF, 3W4, 3S4*, 3Q4*§ W 
30T6 30T6A 4A6 4A6G n 
30T6A 30T6 4A6G 4A6 ." 

30X4 4AU6 4BA6, 4BC5§, 4BZ6§, ! 30Y4 30Y4A 4CB6§, 4CE5§, 40E6§, 011 
30Y4A 30Y4 4CF6§ >< 
30Z4 3AF4B§ 4AV6 CO 
3E5 3C4,3V4* 4BA6 4AU6,4BZ6§ 
3E6 4BC5 4CE5, 4AU6§, 4CB6§, • 
3EA5 3EV5 40E6§, 40K6§, 4CF6§ 
3EH7 3EJ7, 3HM6§, 3HT6§, 4BC8 4BQ7 A, 4BS8, 4BX8, 

3JC6§, 3JC6A§, 3J06§ 4BZ7,4BZ8,5BK7A 
3EJ7 3EH7, 3HM6§, 3HT6§, 4BE6 4CS6 

3JC6§, 3JC6A§, 3J06§ 4Bl8 5EA8, SU8, SCQB§ 
3ER5 3FQ5, 3FQ5A, 3FY5 4BN4 
3ES5 4BN6 
3EV5 3EA5 4BQ7A 4BC8, 4BS8, 4BXB, 4BZ7, 
3FH5 3ES5, 3FQ5, 3FQ5A, 3GK5 4BZ8,5BK7A 
3FQ5 3FQ5A, 3ES5, 3GK5 4BS8 4BC8, 4BQ7A, 4BX8, 
3FQ5A 3FQ5,3GK5 4BZ7,4BZ8,5BK7A 
3FS5 3GU5 4BU8 4GS8, 4HS8, 4KE8, 
3FY5 3ER5 4MK8 
3GK5 3FQ5,3FQ5A 4BX8 4BC8, 4BQ7A, 4BS8, 4BZ7, 
3GSS 3BU8, 3BU8A, 3HS8, 3KFB 4BZ8,5BK7A 
3GU5 3FS5 

§ May not work in al l  circuits. • Parallel-fi lament circuits. 
t Series circuit not requiring controlled warm-up time. 1 1  



To R.eplace Use To R.eplace Use 

4BZ6 4JH6, 4AU6§, 4BA6§, 4JK6 4EW6,4Jl6 
4CB6§, 40E6§, 40K6§, 4Jl6 4EW6,4JK6 
4CF6§ 4JWB SJWB 

4BZ7 4BCB, 4BQ7A, 4B58, 4BX8, 4KE8 
4BZ8, SBK7A 4KF8 4BU8, 4G58, 4H58, 

4BZ8 4BC8, 4BQ7A, 4B5B, 4BX8, 4MK8 
4BZ7, SBK7A 4KN8 

4CB6 4CF6, 40E6, 40K6, 4AU6§, 4KT6 
4BCS§,4BZ6§,4CES§ 4LJ8 

4CES 4BCS, 4AU6§, 4BZ6§, 4LU6 
4CB6§, 40E6§, 40K6§, 4MK8 4BU8, 4G58, 4H58, 4KF8 
4CF6§ 45 25/45 

4CF6 4CB6, 40K6, 4AU6§, SA6 
4BCS§,4BZ6§,4CES§ SAF4A 

4CM4 SAM8 
• 4CS6 4BE6 SAN8 

4CX7 SAQS 
CD 4CYS SAR4 
t- 40E6 4CB6, 40K6, 4AU6§, SA54 SA54A, SOB4, SU4GB, al 
� 4BCS§,4BZ6§,4CES§ SV3, SV3A 

� 40K6 4CB6, 4CF6, 40E6,4BCS§, SA54A SA54, SOB4, SU4GB, 
N 4BZ6§,4CES§ SV3,SV3A 
al 40T6 40T6A SAS8 
• 

40T6A 40T6 SAT4 
4EH7 4EJ7, 4HM6§, 4HT6§, SAT8 SBE8§, SBR8§, SCG8§, 

ut 4JC6§, 4JC6A§, 4J06§ SCL8§, SCL8A§, 50H8§, .... 
al 4EJ7 4EH7, 4HM6§, 4HT6§, SFG7§, SFV8§ 
;:) 4JC6§,4JC6A§,4J06§ SAU4 SV3,5V3A 
t- 4ES8 4KN8 5AV8 5B8§ 

CJ 4EW6 4GM6 5AW4 5AS4, 5AS4A, 5AU4, 
Z 4FS7 4HG8 50B4, 5R4G, SR4GTY, 

� 4GJ7 4GX7 5R4GY, 5R4GY A, 

.... 4GK5 5R4GYB, 5U4GA, 

U 4GM6 4EW6 5U4GB,5V3,5V3A 
.... 4GS7 5AX4GT 5AR4, 5AS4, 5AS4A, 
� 4GS8 4BU8, 4HS8, 4KF8, 4MK8 SR4G, 5R4GTY, 5R4GY, 

• 
4GW5 5R4GYA, 5R4GYB, 5T4, 
4GX7 4GJ7 SU4G, SU4GA, SU4GB, 
4GZS 5V4G, 5V4GA, 
4HA5 4HKSt, 4HMS, 4HQS 5V4GY 
4HA7 SAZ3 
4HC7 SAZ4 
4HG8 SB8 5AV8§ 
4HKS 4HAS, 4HMS, 4HQS 5BC3 5BC3A 
4HM5 4HA5, 4HQ5, 4HK5t 5BC3A 5BC3 
4HM6 4HT6, 4JC6, 4JC6A, 4J06 5BE8 5BR8§, 5CL8§, SCL8A§, 
4HQ5 4HA5, 4HM5, 4HK5t 5FG7§, 5FV8§ 
4HR8 SBK7A 4BC8, 4BQ7A, 4B58, 
4HS8 4BU8, 4GS8, 4KF8, 4MK8 4BX8,4BZ7,4BZ8 
4HT6 4HM6, 4JC6, A, 4J06 5BQ7A 5BS8, 5BZ7 
4JC6 4HM6, 4HT6, 4JC6A, 4J06 5BR8 5FV8,5BE8§,5CL8§, 
4JC6A 4HM6, 4HT6, 4JC6, 4J06 5CL8A§ 
4J06 4HM6, 4HT6, 4JC6, 4JC6A 5BS8 SBQ7A, SBZ7 
4JH6 4BZ6 5BT8 

§ May not work in a l l  circuils. * Parallel·filamenl circuils. 

12 t Series circuil nol requiring conlrolled warm·up lime. 



To R.eplace Use To R.eplace Use 

5BWS 5MQS 5CQS§, SGHS§ 
5BZ7 5BQ7A,5B5S 5R4G 5R4GTY, 5R4GY, 5R4GYA, 
5CG4 5AR4, 5V4G, 5V4GA, 5R4GYB 

5V4GY, 5Z4, 5Z4G, 5R4GTY 5R4G, GY, GYA, GYB 
5Z4GT,5Z4GT/G, 5R4GY 5R4G,GTY, GYA,GYB 
5Z4MG 5R4GYA 5R4G, GTY, GY, GYB 

5CGS SFG7, 5ATS§, 5BES§, 5R4GYB 5R4G, GTY, GY, GYA 
5BRS§, 5CLS§, 5CLSA§, 5T4 5AR4, SR4G, GTY, GY, 
5FVS§ GYA,GYB 

SCLS SCL8A, SBE8§, 5BRS§, STS 
5FVS§ SU4G 5U4GA, SU4GB, 5AR4, 

SCLSA SCLS, SBES§, 5BRS§, 5AS4, 5AS4A, 5AU4, 
SFV8§ 50B4, 5R4G, 5R4GTY, 

5CM6 SR4GY, 5R4GY A, 
SCMS SCR8§ SR4GYB, ST4, SV3, SV3A • 
5CQS SEA8§, SU8§, 5MQ8§ 5U4GA 5U4GB,5AS4,5AS4A, 
5CR8 SCM8§, SKZ8§ SAU4, SOB4, 5R4G, GTY, .., 
SCU4 5R4GY, GYA, GYB, "' 
SCZ5 5V3, A n 

"' 
50B4 5AS4,5AS4A,5U4GB 5U4GB 5AS4, A, 5AU4, 50B4, 

:::: 50H8 5BR8§, 5CLS§, 5CL8A§, 5V3, A 
5FG7§, 5FV8§ SU8 5EA8, SGH8, A, 5GQ8§ Z 

50J4 50N4 SU9 CO') 
SON4 SV3 5V3A,5AU4 -t 
5EA8 5GH8, A, 5US, 5GQS§ 5V3A c: 
5EH8 5X8§ 5V4G 5V4GA,5V4GY,5AR4 III' 

"' 
5ES8 5V4GA 5V4G,SV4GY,5AR4 VI 
SEU8 SV4GY 5V4G, 5V4GA, SAR4 
SEW6 SGM6 SV6GT 
5FG7 5BE8§, 5BR8§ 5V9 VI 

III' 
5FVS SBR8, 5BE8§, 5ClS§, 5W4 5W4G, 5W4GT, 5W4GT/G, � SCL8A§, SOH8§ SAR4, SCG4, SR4G, CD 
5GH8 5GH8A, 5EA8, 5U8, 5GQS§ 5R4GTY, 5R4GY, I 

VI 
5GH8A 5EA8, 5GH8, 5GQ8§, SR4GYA, SR4GYB, ST4, � SMQ8§ SV4G, SV4GA, 5V4GY, � 
SGJ7 5GX7 5Y3G, 5Y3GA, 5Y3GT, CO') 
SGM6 SEW6 5Y3GT/G, SZ4,SZ4G, -t 
5GS7 5US§ 5Z4GT,5Z4GT/G, 
SGX6 SHZ6 5Z4MG • 

5GX7 SGJ7 5W4G 5W4, 5W4GT, 5W4GT/G, 
5HA7 SAR4, SCG4, SR4G, 
5HB7 SR4GTY, 5R4GY, 
5HC7 5R4GYA, SR4GYB, 5T4, 
SHG8 SV4G, SV4GA, SV4GY, 
5HZ6 5GX6 5Y3G, 5Y3GA, 5Y3GT, 
5J6 5Y3GT /G, 5Z4, 5Z4G, 
5JK6 5EW6, 5JL6§ 5Z4GT,5Z4GT/G, 
5JL6 5EW6, 5JK6§ 5Z4MG 
SJW8 4JW8 5W4GT 5W4, SW4G, 5W4GT /G, 
5KOS 5AR4, SCG4, SR4G, 
5KE8 SR4GTY, 5R4GY, 
5KZS 5CR8§ SR4GYA, SR4GYB, ST4, 
SU8 SGS7t§ 5V4G,5V4GA,5V4GY, 
5MBS 5Y3G, SY3GA, SY3GT, 

§ May not work in al l  circuits. • Parallel·fil.ment circuits. 
t Series circuit not requiring controlled warm·up time. 1 3  



To Replace Use To Replace Use 

5W4GT 5Y3GT /G, 5Z4, 5Z4G, 5Z4G 5Z4, 5Z4GT, 5Z4GT/G, 
cant 5Z4GT, 5Z4GT /G, 5Z4MG, 5AR4, 5CG4, 

5Z4MG 5V4G,5V4GA,5V4GY 
5W4GT/G 5W4, 5W4G, 5W4GT, 5Z4GT 5Z4, 5Z4G, 5Z4GT /G, 

5AR4, 5CG4, 5R4G, 5Z4MG, 5AR4, 5CG4, 
5R4GTY, 5R4GY, 5V4G,5V4GA,5V4GY 
5R4GYA, 5R4GYB, 5T4, 5Z4GT/G 5Z4, 5Z4G, 5Z4GT, 5Z4MG, 
5V4G,5V4GA,5V4GY, 5AR4, 5CG4, 5V4G, 
5Y3G, 5Y3GA, 5Y3GT, 5V4GA,5V4GY 
5Y3GT/G,5Z4,5Z4G, 5Z4MG 5Z4, 5Z4G, 5Z4GT, 
5Z4GT, 5Z4GT /G, 5Z4GT /G, 5AR4, 5CG4, 
5Z4MG 5V4GA,5V4GY 

5X3 13, SO, S3V, SS 6A3 
• 5X4G 5X4GA 6A4 6A4LA§ 

5X4GA 5X4G 6A4LA 6A4§ 
� 5XS 5EHS§ 6A5 6A5G 
an 5X9 6A5G 6A5 U 5Y3G 5Y3GA,5Y3GT,5Y3GT/G, 6A6 6A6X � 
10 5AR4, 5AX4GT, 5CG4, 6A6X 6A6 

J 5R4G, 5R4GTY, 5R4GY, 6A7 6A7S 
...... 5R4GYA, 5R4GYB, 5T4, 6A7S 6A7 
.- 5V4, 5V4GA, 5V4GY, 6AS 6ASG,6ASG�6ASGTX, 
" 5Z4, 5Z4G, 5Z4GT, 6ASMG, 60S*, � 
� 5Z4GT /G, 5Z4MG 60SG* 

an 5Y3GA 5Y3G,5Y3GT,5Y3GT/G, 6A8G 6AS,6A8GT,6ASGTX, 
5AR4, 5AX4GT, 5CG4, 6ASMG, 60S*, 
5R4G, 5R4GTY, 5R4GY, 60SG* 

an 5R4GYA, 5R4GYB, 5T4, 6A8GT 6AS, 6ASG, 6ASGTX, ..... 
all 5V4, 5V4GA, 5V4GY, 6ASMG, 60S*, 
;:) 5Z4, 5Z4G, 5Z4GT, 60SG* 
.- 5Z4GT /G, 5Z4MG 6A8GTX 6AS, 6A8G, 6ASGT, 
" 5Y3GT 5Y3G, 5Y3GA, 5Y3GT/G, 6ASMG, 60S*, 
Z 5AR4, 5AX4GT, 5CG4, 60SG* 

� 5R4G, 5R4GTY, 5R4GY, 6A8MG 6AS, 6A8G, 6ASGT, 

..... 5R4GYA, 5R4GYB, 5T4, 6ASGTX, 60S*, 

U 5V4, 5V4GA, 5V4GY, 60SG* 
..... 5Z4, 5Z4G, 5Z4GT, 6AB4 0: 5Z4GT /G, 5Z4MG 6ABS 6NS,6NSG,6ABS/6NS 

• 
5Y3GT/G SY3G, 5Y3GA, SY3GT, 6AB5/6N5 6AB5, 6N5, 6N5G 

5AR4, 5AX4GT, 5CG4, 6AB6G 6N6*, 6N6G*, 6N6MG* 
5R4G, 5R4GTY, 5R4GY, 6AB7 6AB7Y,6AC7,6AC7A, 
SR4GYA, 5R4GYB, ST4, 6AC7Y, 6AJ7, 6SG7*§, 
5V4G,5V4GA,5V4GY, 6SG7GT*§, 6SG7Y*§, 
5Z4, 5Z4G, 5Z4GT, 6SH7*§, 6SH7GT* 
5Z4GT/G, 6AB7Y 6AB7, 6AC7, 6AC7A, 
5Z4MG 6AC7Y, 6AJ7, 6SG7*§, 

5Y4G 5Y 4GA, 5Y 4GT 6SG7GT*§, 6SG7Y*§, 
5Y4GA 5Y4G, 5Y4GT 6SH7*§, 6SH7GT* 
5Y4GT 5Y 4G, 5Y 4GA, 6ABS 
5Z3 S3 6AB9 
5Z4 5Z4G,5Z4GT,5Z4GT/G, 6AC5 6AC5G, 6AC5GT, 

5Z4MG, 5AR4, 5CG4, 6AC5GT/G 
5V4G, 5V4GA, 6AC5G 6AC5, 6AC5GT, 
5V4GY 6AC5GT/G 

§ May not work in all circuits. • Parallel·filament circuits. 

1 4  t Series circuit not requiring controlled warm·up time. 



To ReplQce Use To ReplQce Use 

6AC5GT 6AC5, 6AC5G, 60E6§,6CY5*§,6EAS*§, 
6ACSGT/G 6EVS*§ 

6ACSGT/G 6ACS,6ACSG,6ACSGT 6AG6G 6M6G* 
6AC6G 6AC6GT 6AG7 6AG7Y,6AK7 
6AC6GT 6AC6G 6AG7Y 6AG7,6AK7 
6AC7 6AC7A, 6AClY, 6AB7, 6AG9 6AL9 

6AB7Y, 6AJ7, 6SG7*§, 6AGlO 
6SG7GT*§, 6SG7Y*§, 6AGll 
6SH7*§, 6SH7GT*§ 6AH4GT 

6AClA 6AC7, 6AClY, 6AB7, 6AHS 6AHSG 
6AB7Y, 6AJ7, 6SG7*§, 6AHSG 6AHS 
6SG7GT*§, 6SG7Y*§, 6AH6 6AH6V 
6SH7*§, 6SH7GT*§ 6AH6V 6AH6 

6AClY 6AC7, 6AClA, 6AB7, 6AH7GT 
6AB7Y,6AJ7,6SG7*§ 6AH9 • 
6SG7GT*§, 6SG7Y*§, 6AJ4 6AM4§, 6CR4*§ 
6SH7*§, 6SH7GT*§ 6AJ5 :I" 

6AC9 6AJ7 6AB7, 6AB7Y, 6AC7, m 
n 6AClO 6UlO§ 6AC7A, 6AC7Y, 6SG7*§, m 

6AOSG 6AOSGT 6SG7GT*§, 6SG7Y*§, � 6AOSGT 6AOSG 6SH7*§, 6SH7GT*§ 
6A06G 6AF6G, 6AF6GT 6AJ8 Z 
6A07G 6AK5 6AGS*, 6BC5*, 6CES*, Q 

6AOB 60C8,6N8 6CYS*§, 6EAS*§, -t 
6AOlO 6A0 1 O-A, 6 T1 o§ 6EVS*§ c: 

IIIIJ 6AOlO-A 6AK6 m 
6AES 6AE5G, 6AE5GT, 6AK7 6AG7,6AG7Y en 

6AESGT /G, 6AFSG 6AK8 6T8,6T8A 
6AESG 6AES, 6AESGT, 6AK9 0.. 

6AESGT /G, 6AFSG 6AKlO � 
6AESGT 6AES,6AESG,6AESGT/G, 6AL3 n 

6AFSG 6AL5 6EB5 
«It 
Q 6AESGT/G 6AE5, 6AESG, 6AESGT, 6AL6 6AL6G & 6AFSG 6AL6G 6AL6 

6AE6 6AE6G 6AL7 6AL7GT � 
6AE6G 6AE6 6AL7GT 6AL7 10 
6AE7G 6AE7GT 6AL9 6AG9 0.. 
6AE7GT 6AE7G 6AL1l 
6AE8 6AM4 6AJ4§ • 
6AF3 6BR3, 6AL3* 6AMS 
6AF4 6AF4A, 6AN4§, 6T4§ 6AM6 
6AF4A 6AF4, 6AN4§, 60Z4§, 6T4§ 6AM8 6AM8A,6HJ8 
6AFSG 6AES, 6AESG, 6AESGT, 6AM8A 6AM8*t, 6HJ8 

6AESGT/G 6AN4 6AF4§, 6AF4A§, 6T4§ 
6AF6G 6AF6GT,6A06G 6AN5 
6AF6GT 6AF6G, 6A06G 6AN6 
6AF7G 6C07* 6AN7 
6AFlO 6AN8 6AN8A 
6AFll 6ASll,6BOll 6AN8A 6ANS*t 
6AGS 6BCS, 6CES, 6AKS*, 6AQ4 

6AU6§,6AU6A§, 6AQ5 6AQSA, 6BMS, 6HG5 
6AW6§, 6CB6§, 6AQSA 6HGS, 6AGS*t, 6BMS*t 
6CB6A§, 6CF6§, 6DC6§, 6AQ6 6AT6*, 6AV6*, 6BK6*, 

6BT6* 

§ May not work in .11 circuits. * Parallel-filament circuits. 
t Series circuit not requiring controlled warm-up time. 15 



To Replace Use To Replace Use 

6AQ7GT 6AW6 6CB6, 6CB6A, 6CF6, 6DC6, 
6AQS 6DTS* 6DE6, 6AGS§, 6AU6§, 
6ARS 6AU6A§, 6BCS§, 6BH6*, 
6AR6 6AR6G 6CES§ 
6AR6G 6AR6 6AW7GT 
6AR7GT 6AWS 6AWSA, 6AUS, A, 6BAS, 
6ARS A, 6JVS, 6KSS, 6LFS, 
6AR1 1 6EBS*, 6EHS*§, 6XS*§, 
6AS4GT 6DM4, 6DM4A, 6DQ4, 6XSA*§ 

6DT4, 6CQ4*, 6DE4* 6AWSA 6AWS, 6AUS, A, 6BAS, A, 
6ASS 6CAS* 6JVS, 6KSS, 6LFS, 
6AS6 6DB6* 6EBS*, 6EHS*§, 6XS*§, 
6AS7G 6AS7GA, 6AS7GT, 60S0 6XSA*§ 
6AS7GA 6AS7G, 6AS7GT, 60S0 6AX3 

• 6AS7GT 6AS7G, 6AS7GA, 6080 6AX4GT 6AX4GTA,6AX4GTB, 
6ASS 6AS4GT,6DA4,6DA4A, 

'" 6ASll 6AFll, 6BD1 1 6DM4, 6DM4A, 6DQ4, 
..... 6AT6 6AV6, 6BK6, 6BT6, 6AQ6* 6DT4,6AU4GT*, 
a:II 

6ATS 6ATSA, 6BES§, A§, 6BRS§, 6AU4GT A *, 6CQ4 * , -0 
I A§, 6CGS§, A§, 6CLS§, 6DE4* 

I- A§, 6FG7§, 6FVS§, A§ 6AX4GTA 6AX4GTB,6DA4,6DA4A, � 
..... 6ATSA 6A TS*t, 6BESA§, 6BRSA§, 6DM4, 6DM4A, 6DQ4, 
01 6CGSA§, 6CLS§, 6DT4,6AU4GT*, 
<C( 6CLSA§, 6FG7§, 6FVS§, 6AU4GTA*,6CQ4*, -0 

6FVSA§ 6DE4* 
6AU4GT 6AU4GTA,6CQ4*, 6AX4GTB 6DM4A, 6CQ4*, 6DA4A*t, 

'" 6DA4A*, 6DE4*, 6DM4*, 6DE4*,6DM4*t, au 
a:II 6DM4A*,6DQ4*, 6DQ4*t,6DT4*t 
j 6DT4* 6AXSGT 
I- 6AU4GTA 6DM4A*,6DT4* 6AX6G 
� 6AUSGT 6FWS,6AVSGA*, 6AX7 6AU7§, 6GU7*, 7AU7§ 
Z 6AVSGT* 6AXS 6EAS, 6GHS, A, 6LMB, 

� 6AU6 6AU6A, 6BA6, 7S43, 6US, 6USA, 6CQS§, 

au 6AW6§, 6AGS§, 6BCS§, 6GJ8§ 
u 6CB6§,6CB6A§,6CES§, 6AY3 6AY3A, B,6BA3,6BS3,A, 
au 6CF6§, 6DE6§, 6DK6§ 6CK3,6CL3,6DW4,A, CIII: 

6AU6A 6AU6*t, 7S43*t, 6BA6*t, B, 6BH3*, A* 

• 6CB6A§,6CES§ 6AY3A 6A Y3, A, 6BA3, 6B53, A, 
6AU7 7AU7,6AX7§ 6CK3, 6CL3, 6DW4, A, 
6AUS 6AUSA, 6AWS, 6AWSA, B, 6BH3*, A* 

6BAS, 6BASA, 6BHS, 6AY3B 6AY3,A,6BA3,6B53,A, 
6CX8*, 6EH8*§, 6XS*, 6CK3, 6CL3, 6DW4, A, 
6XSA* B, 68H3*, A* 

6AUSA 6AUS, 6AWS, 6AWSA, 6AY1 1 
6BAS, 6BASA, 6BHS, 6AZS 
6CXS*, 6EHS*§, 6XS*, 6B3 6V3*,6V3A* 
6XSA* 6B4G 

6AV4 6BX4* 6BS 
6AV5GA 6AV5GT, 6FW5, 6AU5GT* 6B6 6BG6, 6Q7, 6Q7G, 
6AVSGT 6AVSGA, 6FWS, 6AUSGT* 6Q7GT, 6Q7MG, 6T7G* 
6AV6 6AT6, 6BK6, 6BT6, 6AQ6* 6B6G 6B6, 6Q7, 6Q7G, 
6AVll 6K 1 1§,6Q 1 1§ 6Q7GT, 6Q7MG, 6T7G* 

6B7 6BS7 
6B7S 6B7 

§ May not work in a l l  circuits. * Parallel-filament circuits. 

16 t Series circuit not requiring controlled warm-up time. 



To Replace Use To Replace Use 

6B8 6B8G,6B8GT 6BH3A 6BH3, 60W4A*, B*, 
6B8G 6B8, 6B8GT 6CJ3*, 6CK3*, 6CL3* 
6B8GT 6B8,6B8G 6BH5 
6Bl0 6BH6 6AW6*, 6CB6*, 6CB6A*, 
6BA3 6A Y3, A, B, 6B53, A, 6CF6*,60C6* 

6CK3, 6CL3, 60W4, A, 6BH8 6AU8, 6AU8A, 6AW8, 
B, 6BH3*, A* 6AW8A, 6BA8, 6BA8A 

6BA6 6AU6, 6AU6A, 6B06, 6BHll 
6CG6, 7543, 6BZ6§ 6BJ3 6AX3 

6BA7 6BJ5 
6BA8 6BA8A, 6AU8, 6AU8A, 6BJ6 6BJ6A 

6AW8, 6AW8A, 6BH8 6BJ6A 6BJ6 
6BA8A 6BA8, 6AU8, 6AU8A, 6BJ7 

6AW8, 6AW8A, 6BH8 6BJ8 6BN8§ 
6BAll 6BK4 6BK4C, 6EL4, 6EL4-A, 
6BC4 6EN4 • 
6BC5 6AG5, 6CE5, 6AK5*, 6BK4A 6BK4C, 6EL4, 6EL4-A, 

6AU6§, 6AU6A§, 6EN4 � 
6AW6§, 6CB6§, 6CB6A§, 6BK4B 6BK4C, 6EL4, 6EL4-A, m 
6CF6§,60C6§,60E6§, 6EN4 n 

m 60K6§, 6CY5*§, 6BK4C 6EL4, 6EL4-A, 6EN4 
6EA5*§, 6EV5*§ 6BK5 � 

6BC7 6BK6 6AT6, 6AV6, 6BT6, 6AQ6* Z 
6BC8 6BQ7, 6BQ7 A, 6B58, 6BK7 6BK7A, 6BK7B, 6BC8*, C') 

6BX8, 6BZ7, 6BZ8, 6BQ7*, 6BQ7A*, 6B58*, -t 
6HK8, X155, 6BK7*, 6BX8*, 6BZ7*, 6BZ8*, c: 
6BK7A*, 6BK7B* 6HK8*, X155* m 

m 
6B04 6B04A, 6BK4*§, 6BK4A*L 6BK7A 6BK7, 6BK7B, 6BC8*, '" 

6BK4B*§ 6BQ7*, 6BQ7A*, 6B58*, 
6B04A 6BK4*§, A*§, B*§ 6BX8*, 6BZ7*, 6BZ8*, 
6B05GT 6AU5GT*,6AV5GA*, 6HK8*, X 155 0-

m 
6AV5GT*,6FW5* 6BK7B 6BK7*,6BK7A*,6BC8� 00 

I 6B06 6BA6,6CG6 6BQ7*, 6BQ7A*, 6B58*, 0-
6B07 6BX8*, 6BZ7*, 6BZ8*, m 
6B0 1 1  6AF1 1 6HK8*, X 155* 10 

1.1'1 
6BE3 6BE3A 6BK8 
6BE3A 6BE3 6BKll 6Kll§,6Qll§ • 
6BE6 6BY6, 6C56 6BL4 6AU4GTA*,6CQ4*, 
6BE7 60M4A*,60T4* 
6BE8 6BE8A, 6BR8§, 6BR8A§, 6BL7GT 6BL7GTA, 6BX7GT, 60N7 

6CL8§, 6CL8A§, 6FG7§, 6BL7GTA 6BL7GT, 6BX7GT, 60N7 
6FV8§,6FV8A§ 6BL8 6LN8 

6BE8A 6BE8*t, 6BR8A§, 6CL8§, 6BM5 6AQ5, 6AQ5A, 60L5*, 
6CL8A§, 6FG7§, 6FV8§, 6055* 
6FV8A§ 6BM8 

6BF5 6BN4 6BN4A 
6BF6 6BU6 6BN4A 6BN4 
6BF8 6BN5 
6BFll 6BN6 
6BG6G 6BG6GA 6BN7 
6BG6GA 6BG6G 6BN8 6BJ8§ 
6BH3 6BH3A, 60W4A*, B*, 6BNll 

6CJ3*, 6CK3*, 6CL3* 6BQ5 7189,7189A 

§ May nol work in all circuits. • Parallel-filament circuits. 

t Series circuit not requ irin g controlled warm-up time. 1 7  



To Replace Use To Replace Use 

6BQ6G 6BQ6GA, 6BQ6GT, 6BT4 
6BQ6GTA,6BQ6GTB, 6BT6 6AT6, 6AV6, 6BK6, 
6BQ6GTB/6CU6, 6CU6, 6AQ6* 
6DQ6, 60Q6A, 60Q6B, 6BT8 
6FH6,6GW6 6BU4 

6BQ6GA 6BQ6G, 6BQ6GT, 6BU5 
6BQ6GTA,6BQ6GTB, 6BU6 6BF6 
6BQ6GTB/6CU6,6CU6, 6BU8 6BU8A,6G58,6HS8,6KF8 
6DQ6, 60Q6A, 60Q6B, 6BU8A 6BU8, 6G58, 6Hsa, 6KF8 
6FH6,6GW6 6BV7 

6BQ6GT 6BQ6G, 6BQ6GA, 6BVS 
6BQ6GTA,6BQ6GTB, 6BVll 
6BQ6GTB/6CU6,6CU6, 6BW3 6AX3, 6BE3, 6BE3A 
6DQ6, 60Q6B, 6FH6, 6BW4 
6GW6 6BW6 • 6BQ6GTA 6BQ6G, 6BQ6GA, 6BQ6GT, 6BW7 6BX6, 6EL7, 6HM6§ 
6BQ6GTB, 6BQ6GTB/ 6BWS 

" 6CU6, 6CU6, 6DQ6, 6BWll an 
U 6DQ6A, 60Q6B, 6FH6, 6BX4 6AV4* 
-0 6GW6 6BX6 6BW7, 6BY7, 6EL7, 

J, 6BQ6GTB 6BQ6GTB/6CU6,6CU6, 6EC7* 
-0 60Q6, A, B, 6FH6, 6BX7GT 6BL7GT, 6BL7GTA, 6DN7 
01 6GW6 6BX8 6BCS,6BQ7,6BQ7A, CD 
-0 6BQ6GTB/ 6B58, 6BZ7, 6BZ8, 

6CU6 6BQ6GTB, 6CU6, 6DQ6, 6HK8, X 155, 6BK7*, 
A, B, 6FH6, 6GW6 6BK7A*,6BK7B* 

an 6BQ7 6BQ7A, 6BCS, 6B5S, 6BY5G 6BY5GA w 
IIjIIl 6BXS, 6BZ7, 6BZS, 6BY5GA 6BY5G 
:::l 6HKS, X155, 6BK7*, 6BY6 6BE6, 6CS6 � 

6BK7A*,6BK7B* 6BY7 6BX6, 6EC7* 
" 6BQ7A 6BQ7, 6BC8, 6B58, 6BXS, 6BYS 
Z 6BZ7, 6BZ8, 6HK8, 6BYll 
> X155, 6BK7*, 6BK7A*, 6BZ3 6BE3, 6BE3A, 6C03*, 
w 6BK7B* 6CE3* 
U 6BR3 6AL3* 6BZ6 60C6, 6HQ6, 6JH6, 
w 6BA6§ IIlIi: 6BR5 6DA5 

6BR7 6BZ7 6BC8,6BQ7,6BQ7A, 

• 6BR8 6BR8A, 6FV8, 6FV8A, 6B5S, 6BX8, 6BZ8, 
6JN8, 6BE8§, 6BE8A§, 6HK8, X 155, 6BK7*, 
6Cl8§,6Cl8A§ 6BK7A*,6BK7B* 

68R8A 6FVS, 6FVSA, 6JN8, 6BZ8 6BC8,68Q7,6BQ7A, 
68RS*t, 6BESA§, 6B58, 6BXS, 6BZ7, 
6Cl8§, 6ClSA§ 6HKS, X 155, 6BK7*, 

6BSJ 6B53A, 6CK3, 6Cl3, 6BK7A*,6BK7B* 
6DW4, A, B 6C4 

6B53A 6B53, 6CK3, 6Cl3, 6C5 6C5G, 6C5GT, 6C5GT/G, 
6DW4, A, B 6C5MG, 6J5, 6J5G, 

6B55 6J5GT,6..\§GT/G, 
6B57 6J5GTX, 6J5GX, 
6BSB 6BCS,6BQ7,6BQ7A, 6J5MG,6l5G 

6BXS, 6BZ7, 6BZ8, 6C5G 6C5,6C5GT,6C5GT/G, 
6HKS, X 155, 6BK7*, 6C5MG, 6J5, 6J5G, 
6BK7A*,6BK7B* 6J5GT, 6J5GT /G, 

§ May not work in al l  circuits. * Parallel·filament circuits. 

18 t Series circuit not requiring controlled warm-up time. 



To R.eplace Use To R.eplace Use 

6C5G 6J5GTX, 6J5GX, 6CGB 6CGBA, 6FG7, 6A TB§, 
cont 6J5MG,6l5G 6ATBA§,6BEB§, 

6C5GT 6C5,6C5G,6C5GT/G, 6BEBA§, 6BRB§, 
6C5MG, 6J5, 6J5G, 6BRBA§, 6FVB§, 6FVBA§ 
6J5GT, 6J5GT /G, 6CGBA 6FG7, 6CGB*t, 6ATBA§, 
6J5GTX, 6J5GX, 6BEBA§, 6BRBA§, 
6J5MG,6l5G 6FVB§, 6FVBA§ 

6C5GT/G 6CS, 6CSG, 6C5GT, 6CH3 6CJ3 
6C5MG, 6J5, 6J5G, 6CH6 
6JSGT, 6J5GT /G, 6CH7 6CX7 
6J5GTX, 6JSGX, 6CHB 6CUB§ 
6J5MG,6l5G 6CJ3 6CH3 

6C5MG 6CS, 6CSG, 6C5GT, 6CJ5 
6C5GT /G, 6J5, 6J5G, 6CJ6 60R6 
6J5GT, 6JSGT /G, 6CK3 6CL3, 60W4, 60W4A, • 
6J5GTX, 6JSGX, 60W4B,6CH3*, 
6J5MG,6L5G 6CJ3* � 

6C6 77, 57A*, 57AS* 6CK4 '" 
6C7 6CK5 n 
6CBG 6F8G*§ 6CK6 '" 

6C9 6Cl3 6CK3, 60W4A, B, 6CH3*, < 
6Cl0 6Kll§,6Qllt§ 6CJ3* z 
6CA4 6CL5 G\ 
6CAS 6EHS,6A5S* 6Cl6 -t 
6CA7 6ClB 6Cl8A, 6BE8A§, 6BR8A§, c: 
6CAll 6FV8§, 6FV8A§ II' 
6C8S 6CBSA,6ClS 6Cl8A 6CL8, 6BE8A§, 6BR8A§, '" 

'" 
6CBSA 6CLS 6FV8§, 6FV8A§ 
6CB6 6CB6A, 6AW6, 6CF6, 6CM3 60N3 

60C6, 60E6, 60K6, 6CM4 0-
n 

6HQ6, 6AGS§, 6AU6§, 6CMS \II 
6AU6A§, 6BC5�, 6CES§, 6CM6 Q 
6BH6§,6HS6*§ 6CM7 � 

6CB6A 6CB6*t, 6CF6*t, 60C6*t, 6CM8 6CR8§, 6C58§ 0-
60E6*t, 60K6*t, 6CN6 n 

c: 
6HQ6*t,6AU6A§, 6CN7 0-
6CE5§, 6HS6*§ 6CQ4 60T4*,6DE4 

6C03 6CQ6 • 
6C06G 6C06GA, 60N6, 6EX6 6CQB 6EA8§, 6U8A§ 
6C06GA 6EX6 6CR4 6AJ4*§ 
6C07 6AF7G* 6CR5 
6CE3 6C03,60U3 6CR6 
6CES 6AGS*t, 6AK5*, 6AU6A§, 6CR8 6CM8§, 6C58§ 

6BC5*t, 6CB6A§, 6C55 60W5,6CM6* 
6CY5*§, 6EA5*§, 6C56 6BE6,6BY6 
6EV5*§,6H56*§ 6C57 60A7* 

6CF6 �W6, 6CB6,6CB6A, 6CSB 6CM8§, 6CR8§ 
60C6, 60E6, 60K6, 6CT3 
6AG5§, 6AU6§, 6CT7 
6AU6A§, 6BC5§, 6BH6*, 6CU5 6A5S* 
6CE5§,6HS6*§ 6CU6 6BQ6GTB /6CU6, 

6CG3 6C03 6BQ6GTB, 60Q6, 
6CG6 6BA6,6B06 60Q6A, 60Q6B, 
6CG7 6FQ7 6FH6,6GW6 

§ May not work in a l l  circuits. * Para l lel-filament circuits. 
t Series circuit not requiring controlled warm-up time. 1 9  



To R.eplace Use To R.eplace Use 

6CU7 60G6GT 6W6, 6W6GT, 6EF6*, 
6CUS 6EY6*, 6EZ5* 
6CV7 60G7 
6CW4 60S4 60JS 6ESS, 6FWS*, 6KNS* 
6CW5 60K3 
6CW7 6FC7 60K6 6CB6, 6CB6A, 6CF6, 
6CX7 6CH7 60C6, 60E6, 6HQ6, 
6CXS 6EBS, 6GNS, 6HFS, 6BC5§, 6CE5§, 6HS6*§ 

6JAS, 6JES, 6AUS*, 60L3 
6AUSA*,6AWS*, 60L4 
6AWSA*,6JVS* 60L5 6BM5* 

6CY5 6EA5, 6EV5, 6AG5*§, 60L7 
6AK5*§, 6BC5*§, 60M4 60M4A, 60A4A, 60Q4, 
6CE5*§, 6HS6*§ 60T4, 6CQ4* 60E4* 

6CY7 60M4A 60T4,6CQ4* 
• 6CZ5 60W5* 60N3 6CM3 

605 60SG,60SMG 60N6 6C06G,6C06GA,6EX6 
CO 60SG 60S,605MG 60N7 N 60SMG 60S,60SG 60Q3 60Q3A 0 
..., 606 7S,5SAS* 60Q3A 
I 607 60Q4 60T4, 6CQ4*, 60E4* ..... 

j 60S 60SG, 6AS*, 6ASG*, 60Q5 
U 6ASGT*,6ASGTX*, 60Q6 60Q6A, 60Q6B, 6FH6, 
..., 6ASMG* 6GW6 

60SG 60S, 6AS*, 6ASG*, 60Q6A 60Q6B, 6FH6, 6GW6 
'" 6ASGT*,6ASGTX*, 60Q6B 6GW6*t 
III 6ASMG* 60R4 CO 6010 6AV11*§, 6C10§, 6Kll*§, 60R6 6CJ6 j 
... 6Q 11*§ 60R7 6F07,6FR7 

'" 
60A4 60A4A,6AX4GTA, 60RS 

Z 6AX4GTB, 60M4, 6054 6CW4 

� 60M4A, 60Q4, 60T4, 60S5 6AQS*, 6AQSA*, 6BMS* 
6AU4GT*,6AU4GTA*, 60SS 

III 6CQ4*,60E4* 60T3 
U 60A4A 60M4A, 60Q4, 60T4, 60T4 III 
� 6CQ4*,60E4* 60T5 6EMS* 

60AS 6BR5 60T6 60T6A 
• 60A6 60T6A 60T6 

60A7 60TS 
60B5 60U3 
60B6 6AS6* 60V4 
60C6 6AW6, 6BZ6, 6CB6, 60W4 60W4A, B, 6CK3, 6CL3 

6CB6A, 6CF6, 60E6, 60W4A 60W4, B, 6CK3, 6CL3 
60K6, 6AG5§, 6AU6§, 60W4B 60W4, A, 6CK3, 6CL3 
6AU6A§, 6BCS§, 60WS 
6BH6*,6CE5§ 60X4 60Y4*§,60Y4A*§ 

60CS 6AOS,6NS 60XS 
60E4 6CQ4, 60A4A*, 60M4*, 60Y4 60Y4A,60X4*§ 

6DM4A*, 6DQ4*, 60T4* 60Y4A 60Y4,60X4*§ 
60E6 6AW6, 6CB6, A, 6CF6, 60YS 6CWS* 

6DC6, 60K6, 6HQ6, 60Y7 60Z7§ 
6AGS§, 6AU6§, A§, 60Z4 6AF4§,6AF4A§,6T4§ 
6BCS§, 6BH6*, 6CES§ 60Z7 60Y7§ 

60E7 6EW7 60ZS 6FYS* 

§ May not work in all circuits. * Parallel-filament circuits. 

20 t Series circuit not requiring controlled warm-up time. 



To Replace Use To Replace Use 

6E5 6G5§ 6EY6 6EZ5* 
6E6 6EZ5 
6E7 6EZ8 
6E8 6E8G 6F4 614 
6E8G 6E8 6F5 6F5G, 6F5GT, 6F5MG 
6EA4 6EH4, 6EH4-A 6F5G 6F5, 6F5GT, 6F5MG 
6EA5 6EV5, 6AG5*§, 6AK5*§, 6F5GT 6F5, 6F5G, 6F5MG 

6BC5*§,6CE5*§ 6F5MG 6F5, 6F5G, 6F5GT 
6EA7 6GL7,6EM7 6F6 6F6G, 6F6GT, 6F6GT/G, 
6EA8 6CQ8§, 6K08§, 6MQ8*, 6F6MG 

6U8A* 6F6G 6F6, 6F6GT, 6F6GT /G, 
6EB5 6Al5 6F6MG 
6EB8 6CX8, 6GN8, 6HF8, 6JA8, 6F6GT 6F6, 6F6G, 6F6GT/G, 

6JE8, 6AUB*, 6AUBA*, 6F6MG 
6HZ8*, 6JVB* 6F6GT/G 6F6, 6F6G, 6F6GT, 

6EC4 6F6MG • 
6EC7 6BX6*, 6BY7* 6F6MG 6F6, 6F6G, 6F6GT, 
6EF4 6EJ4, 6EJ4-A 6F6GT/G ='" 
6EF6 6EY6*, 6EZ5* 6F7 6F7S m 
6EH4 6EH4-A 6F7S 6F7 n 
6EH4-A 6F8G 6C8G*§ m 

6EH5 6CA5 6FA7 !: 
6EH7 6EJ7, 6HM6§, 6HT6§, 6FC7 6CW7 Z 

6JC6§,6JC6A§, 6FD6 6ES6, 6ET6 (j') 
6J06§ 6F07 6FR7 -I 

6EH8 6AU8*§,6AU8A*§, 6FE5 c: 
6AW8*§,6AW8A*§, 6FE8 m 
6X8A§ 6FG5 6HS6*§ m 

«It 
6EJ4 6EJ4-A 6FG6 
6EJ4-A 6FG7 6BE8A§, 6BR8A§ 
6EJ7 6EH7, 6HM6§, 6HT6§, 6FH5 6ES5, 6FQ5*, 6FQ5A*, 0-

m 
6JC6A§, 6J06§ 6GK5* U'I 

6El4 6El4-A, 6EN4 6FH6 60Q6B,6GW6 I 
0-

6El4-A 6EN4 6FH8 "" 

6El7 6BW7, 6BX6, 6HM6§ 6FJ7 -< 
U'I 

6EM5 6FM7 
6EM7 6EA7,6Gl7 6FM8 • 
6EN4 6FN5 
6EQ7 6Kl8§ 6FQS 6FQSA,6GKS, 
6ERS 6FY5* 6ES5* 
6ESS 6FQSA 6FQS, 6GKS, 6ESS* 
6ES6 6ET6,6F06 6FQ7 
6ES8 60J8, 6FW8*, 6FR7 6F07 

6KN8* 6FSS 6FGS,6GUS* 
6ET6 6ES6,6F06 6FV6 
6ET7 6FV8 6FV8A, 6BR8A, 6BE8A§, 
6EU7 6BR8*t, 6Cl8§, 
6EU8 6Cl8A§ 
6EVS 6EA5, 6AGS*§, 6AK5*§, 6FV8A 6FV8,6BR8A,6BE8A, 

6BCS*§, 6CES*§ 6BR8*t, 6Cl8§, 
6EV7 6Cl8A§ 
6EW6 6GM6,6HS6*§ 6FWS 
6EW7 6FW8 6KN8, 6DJ8*, 6ES8* 
6EX6 6CD6GA 6FYS 6ERS* 

§ May not work in a l l  circuits. * Parallel-filament circuits. 
t Series circuit not requiring controlled warm-up time. 21 



To Replace Use To Reploce Use 

6FY7 6GW5 
6FY8 6GW6 60Q68 
6G5 6G5/6H5, 6H5, 6T5, 6GW8 

6U5/6G5,6U5 6GX6 6GY6,6HZ6 
6G5/6H5 6G5, 6H5, 6U5, 6U5/6G5 6GX7 
6G6G 6G6GT 6GY5 
6G6GT 6G6G 6GY6 6GX6,6HZ6 
6Gll 6GY8 
6GA7 6GZ5 
6GA8 6CG7* 6H4 6H4GT 
6GB5 6H4GT 6H4 
6GC5 6H5 6G5, 6G5/6H5, 6T5, 6U5, 
6GC6 6U5/6G5 
6G07 6LJ8§ 6H6 6H6G,6H6GT,6H6GT/G, 
6GE5 6H6MG 

• 6GE8 6H6G 6H6,6H6GT,6H6GT/G, 
6GF5 6GE5 6H6MG 

� 6GF7 6GF7A 6H6GT 6H6,6H6G,6H6GT/G, 
01 
::J: 6GF7A 6GF7 6H6MG 
-0 6GH8 6GH8A, 6EA8, 6U8A, 6H6GT/G 6H6, 6H6G, 6H6GT, 

I 6AX8*t, 6CQ8§, 6GJ8*, 6H6MG ..... 
>- 6lM8*t, 6U8*t, 6H6MG 6H6, 6H6G, 6H6GT, 
.... 6HL8*t, 6KE8* 6H6GT/G 
-0 6GH8A 6GH8, 6EAB, 6AX8*t, 6H8G 

6CQ8§, 6GJ8*, 6LM8*t, 6HA5 6HK5, 6HM5, 6HQ5 
'" 6U8*t, 6Hl8*t, 6HA6 
w 6KEB* 6HB5 all 
� 6GJ5 6GJ5A 6HB6 
t- 6GJ5A 6GJ5 6HB7 

C) 6GJ7 6HCB 6BM8* 

Z 6GJ8 6AX8*, 6CQ8*§, 6EA8*, 6HD5 

:; 6GH8*, 6GH8A*, 6U8*, 6H07 
6UBA* 6HE5 6JC5 

w 6GK5 6FQ5,6FQ5A 6HE7 U 
w 6GK6 6HF5 
a.:: 6GK7 6HF8 6CX8, 6EB8, 6GN8, 6JA8, 

6Gl7 6EA7,6EM7 6JE8, 6HZ8*, 6JV8*, 
• 6GM5 6lF8* 

6GM6 6EW6, 6HQ6*, 6JH6* 6HG5 6AQ5A, 6AQ5*t 
6GM8 6HG8 
6GN6 6HJ5 
6GN8 6CX8, 6E88, 6HF8, 6JE8, 6HJ7 

6AU8*, A*, 6AWB*, A*, 6HJ8 6AM8A, 6AM8*t 
6HZ8*, 6JA8, 6JV8*, 6HK5 6HA5, 6HM5, 6HQ5 
6LF8* 6HK8 6BC8,6BQ7,6BQ7A, 

6GQ7 6BC7§ 6B58, 6BX8, 6BZ7, 
6G58 6BU8,6BU8A,6HS8,6KF8 6BZ8, X155, 6BK7*, 
6GT5 6GT5A 6BK7A*, 6BK7B* 
6GT5A 6GT5 6Hl5 
6GU5 6FS5* 6Hl8 6Bl8, 6GH8*t, A*t 
6GU7 6HM5 6HA5, 6HK5, 6HQ5 
6GV5 6HM6 6HT6, 6JC6, 6JC6A, 
6GV7 6J06 
6GV8 6HQ5 6HA5, 6HK5, 6HM5 

§ May not work in a l l  circuits. • Parallel·fllament circuits. 

22 t Series c ircuit not requiring contro lled warm-up time. 



To Replace Use 

6HQ6 6BZ6, 6CB6, 6SB6A, 

6HR5 
6HR6 

60E6, 60K6, 6JK6, 
6GM6* 

6HS5 6HV5, 6HV5-A 
6HS6 6CB6*§,6CB6A*§, 

6CE5*§, 6CF6*§, 
6CY5*§,60K6*§, 
6EW6*§,6FG5*§ 

6HSS 6BUS, 6BUSA, 6GSS, 6KFS, 
6MKS, 6MKS-A 

6HT6 6HM6, 6JC6, 6JC6A, 

6HU6 
6HUS 
6HV5 
6HV5-A 
6HWS 
6HZ5 
6HZ6 
6HZS 

6J4 
6J5 

6J5G 

6J5GT 

6J5GT/G 

6J5GTX 

6J5GX 

6J06 

6HS5, 6HV5-A 

6GX6,6GY6 
6EBS*, 6GNS*, 6HFS*, 
6JES*, 6JVS*, 6lFS* 

6J5G, 6J5GT, 6J5GT/G, 
6J5GTX, 6J5GX, 6J5MG, 
6C5,6C5G,6C5GT/G, 
6C5MG,6l5G 

6J5, 6J5GT, 6J5GT /G, 
6J5GTX, 6J5GX, 6J5MG, 
6C5, 6C5G, 6C5GT, 
6C5GT/G, 6C5MG, 6l5G 

6J5, 6J5G, 6J5GT/G, 
6J5GTX, 6J5GX, 6J5MG, 
6C5, 6C5G, 6C5GT, 
6C5GT /G, 6C5MG, 6l5G 

6J5, 6J5G, 6J5GT, 6J5GTX, 
6J5GX, 6J5MG, 6C5, 
6C5G,6C5G� 6C5GT/G, 
6C5MG,6l5G 

6J5, 6J5G, 6J5GT, 
6J5GT /G, 6J5GX, 
6J5MG, 6C5, 6C5G, 
6C5GT, 6C5GT/G, 
6C5MG,6l5G 

6J5, 6J5G, 6J5GT, 
6J5GT/G,6J5GTX, 
6J5MG, 6C5, 6C5G, 
6C5GT, 6C5GT /G, 
6C5MG,6l5G 

To Replace 

6J5MG 

6J6 
6J6A 
6J7 

6J7G 

6J7GT 

6J7GTX 

6J7MG 

6JSG 
6J9 
6Jl0 
6Jll 
6JA5 
6JAS 

6JB5 
6JB6 
6JB6A 
6JBS 
6JC5 
6JC6 
6JC6A 
6JCS 
6J05 
6JD6 
6JE6 
6JE6A 
6JE6B 
6JE6C 
6JES 

6JF6 
6JFS 
6JG5 
6JG6 
6JG6A 
6JH5 
6JH6 
6JH8 
6JK5 

Use 

6J5, 6J5G, 6J5GT, 
6J5GT/G,6J5GTX, 
6J5GX, 6C5, 6C5G, 
6C5GT, 6C5GT /G, 
6C5MG,6l5G 

6J6A 
6J6*t 
6J7G, 6J7GT, 6J7GTX, 

6J7MG,6W7G* 
6J7, 6J7GT, 6J7GTX, 

6J7MG, 6W7G* 
6J7, 6J7G, 6J7GTX, 

6J7MG, 6W7G* 
6J7, 6J7G, 6J7GT, 

6J7MG, 6W7G* 
6J7, 6J7G, 6J7GT, 

6J7GTX, 6W7G* 

6Z10 

6CXS, 6EBS, 6GNB, 6HFS, 
6JES, 6JTS, 6HZS*, 
6JVS*,6lFS* 

6JC5 
6JB6A 
6JB6 

6HM6, 6HT6, 6JC6A, 6J06 
6HM6, 6HT6, 6JC6, 6J06 

6HV5·A 
6HM6, 6HT6, 6JC6, 6JC6A 
6JE6A, B, C 
6JE6B, 6JE6C 
6JE6C, 6 lQ6, 6lZ6, 6ME6 
6JE6B, 6lQ6, 6lZ6, 6ME6 
6EBB, 6GNS, 6HFB, 6JAS, 

6HZB*, 6JVS*, 6lFS* 
6JE6*, 6KM6, 6lQ6* 

6JG6A, 6JR6, 6KY6A 
6JG6, 6JR6, 6KV6A 
6JK5 
6BZ6, 6HQ6, 6GM6* 

6JH5 
6JK6 6EW6,6Jl6 
6JKS 
6Jl6 6EW6, 6JK6 
6JlS 

§ May not work in al l  circuits. * Parallel-fi lament circuits. 
t Series circuit not requiring controlled warm·up time. 
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To Replace Use To Replace Use 

6JM6 6JM6A 6KSGTX 6KS, 6KSG, 6KSGT 
6JM6A 6JM6 6K11 6Q1 1 
6JN6 6JN6A 6KAS 
6JN6A 6JN6 6KD6 
6JNS 6BRSA,6FVS,6FV8A, 6KD8 6EA8, 6GH8, 6GH8A, 6U8, 

6BRS*t 6USA 
6JQ6 6KE6 
6JR6 6JG6, A 6KES 
6JS6 6JS6A, B, C, 6KD6 6KF8 6BU8, 6BU8A, 6GS8, 
6JS6A 6JS6, B, C, 6KD6 6HS8 
6JS6B 6JS6, A, C, 6lB6 6KG6 
6JS6C 6JS66, 6lB6A 6Kl8 6EQ7§ 
6JT6 6JT6A, 6JG6*, A* 6KM6 6JF6, 6lQ6* 
6JT6A 6JT6, 6JG6*, A* 6KMS 

   6JTS n 6JAS, 6KRS, A, 6KVS, 6KN6 
• ft 6l�S, 6lQSJl YS ("'J 6KNS 

6JU6 6KRS 6KR8A, 6JT8, 6KV8, 6lBS, 
� 6JU8 6JU8A 6lQ8, 6l YS 
-0 6JU8A 6JU8 6KRSA 6KR8, 6JT8, 6KVS, 6lBS, ...J 
-0 6JV8 6AWS, A, 6KS8, 6lF8, 6lQS, 6l Y8 

J 6CXS*, 6EB8*, 6GNS*, 6KS6 

� 6HFS*, 6HZS*, 6JAS*, 6KSS 6AUS, 6AUSA, 6AW8, 
""'\ 6JES* 6AW8A, 6JV8, 6lFS, -0 

6JW6 6CXS*, 6EB8*, 6GNS*, 
6JWS 6lXS 6HFS*, 6HZS*, 6JAS*, 

In 6JX8 6JE8* ..... 6JZ6 6KT6 aQ 
::;) 6JZS 6KTS 
t- 6K5 6K5G,6K5GT 6KU8 

� 6K5G 6KS, 6KSGT 6KV6 6KV6A 
Z 6K5GT 6K5,6KSG 6KV6A 

:> 6K6 6K6G, 6K6GT,6K6GT/G, 6KVS 6JT8, 6KR8, A, 6lB8, 
6K6MG 6lQ8, 6l YS ..... 6K6G 6K6, 6K6GT, 6K6GT/G, 6KY6 U 

..... 6K6MG 6KY8 6KY8A 
a: 6K6GT 6K6,6K6G,6K6GT/G, 6KY8A 6KY8 

6K6MG 6KZ8 
• 6K6GT/G 6K6, 6K6G, 6K6GT, 614 

6K6MG 6l5G 6C5, 6CSG, 6C5GT, 
6K6MG 6K6, 6K6G, 6K6GT, 6CSGT/G,6CSMG, 

6K6GT/G 6J5, 6J5G, 6J5GT, 
6K7 6K7G,6K7GT,6K7GTX, 6JSGT /G, 6JSGTX, 

6K7MG,6U7G 6J5GX, 6J5MG 
6K7G 6K7, 6K7GT, 6K7GTX, 616 6l6A, 6l6G, 6l6GA, 

6K7MG,6U7G 6l6GAY, 6l6GB, 
6K7GT 6K7, 6K7G, 6K7GTX, 6l6GC, 6l6G , 6l6GX, 

6K7MG,6U7G 6l6Y, 5SS1, 758 1, 
6K7GTX 6K7, 6K7G, 6K7GT, 75S1A 

6K7MG,6U7G 6l6A 6l6, 6l6G, 6l6GA, 
6K7MG 6K7, 6K7G, 6K7GT, 6l6GA Y, 6l6GB, 6l6GC, 

6K7GTX,6U7G 6l6GT, 6l6GX, 6l6Y, 
6KS 6K8G,6K8GT,6KSGTX 5881, 75S 1, 758 1A 
6KSG 6K8,6K8GT,6KSGTX 
6KSGT 6K8, 6KSG, 6K8GTX 

§ May not work in all circuits. * Parallel·fi lament cir�uits. 

24 t Series circuit not requiring controlled warm-up time. 



To R.eplace Use To R.eplace Use 

6L6G 6L6, 6L6A, 6L6GA, 6LR6 6JS6C 
6L6GA Y, 6L6GB, 6L6GC, 6LRB 
6L6GT, 6L6GX, 6L6Y, 6LTB 
5BB 1, 75Bl, 75B 1A 6LU6 

6L6GA 6L6, 6L6A, 6L6G, 6L6GAY, 6LUB 6MUB 
6L6GB, 6L6GC, 6L6GT, 6LV6 6LF6 
6L6GX, 6L6Y, 5BB 1, 6LW6 
75Bl, 75B 1A 6LX6 

6L6GAY 6L6, 6L6A, 6L6G, 6L6GA, 6LXB 6JWB*t 
6L6GB, 6L6GC, 6L6GT, 6LYB 6JTB, 6KRB, A, 6KVB, 
6L6GX, 6L6Y, 5BB 1, 6LBB,6LQB 
75Bl, 75B 1A 6LZ6 6ME6 

6L6GB 6L6, 6L6A, 6L6G, 6L6GA, 6M3 
6L6GAY, 6L6GC, 6L6GT, 6M5 6CK6§ 
6 L6GX, 6L6Y, 5BB1, 6M6G 6AG6G* • 
75Bl, 75B 1A 6M7G 6K7§, 6K7G§, 6K7GT§, 

6L6GC 75Bl, 75B1A 6K7GTX§, 6K7MG§ ;II:lI 
m 6L6GT 6L6, 6L6A, 6L6G, 6L6GA, 6MBG 6MBGT n 

6L6GA Y, 6L6GB, 6L6GC, 6MBGT 6MBG m 
6L6GX, 6L6Y, 5BB 1, 6Mll !S 75Bl, 75B1A 6MA6 Z 6L6GX 6L6, 6L6A, 6L6G, 6L6GA, 6MB6 6JE6B, 6JE6C, 6LZ6 C\ 
6L6GAY, 6L6GB, 6L6GC, 6MBB 6LJB§ 
6L6GT, 6L6Y, 5BB1, 6MC6 -t 

c: 75B l, 75B1A 6MDB all 
6L6Y 6L6, 6L6A, 6L6G, 6L6GA, 6ME6 6JE6B, 6JE6C, 6LZ6 m 

'" 
6L6GA Y, 6L6GB, 6L6GC, 6MEB 
6L6GT, 6L6GX, 5BB1, 6MFB 
75Bl, 75B1A 6MGB 6EAB, 6UB, A, 6CQB§ 00 

6L7 6L7G 6MJB r-
Oo 

6L7G 6L7 6MKB 6HSB, 6MKB-A � 6LB6 6MKB-A 6HSB, 6MKB 00 
6LBB 6JTB, 6KRB, A, 6KVB, 6MLB Z 

6LQB, 6LYB 6MNB ..... 
6LC6 6LH6, A 6MQB 6EAB*, 6UB*, 6UBA * G1 

-t 
6LCB 6MUB ....... 
6LEB 6MVB C\ 
6LF6 6LV6 6MYB 6LUB 
6LFB 6AWB, A, 6JVB, 6KSB, 6N3 6U3 • 

6CXB*, 6GNB*, 6HFB*, 6N4 
6HZB*, 6JAB*, 6JEB* 6N5 6N5G, 6AB5, 6AB5/6N5 

6LG6 6N5G 6N5, 6AB5, 6AB5/6N5 
6LH6 6LH6A 6N6 6N6G, 6N6MG,6AB6G* 
6LH6A 6N6G 6N6, 6N6MG, 6AB6G* 
6LJ6 6LJ6-A 6N6MG 6N6, 6N6G, 6AB6G* 
6LJ6-A 6N7 6N7G, 6N7GT, 6N7GT/G, 
6LJB 6G07§, 6MBB§ 6N7MG 
6LMB 6AXB, 6GHB, 6GHBA, 6N7G 6N7, 6N7GT, 6N7GT/G, 

.� 6CQS§, 6LMSA 6N7MG 
6LMSA 6AXS, 6CQB§, 6GHB, A 6N7GT 6N7,6N7G,6N7GT/G, 
6LNB 6BLBt* 6N7MG 
6LQ6 6JE6B, 6JE6C, 6LZ6, 6ME6 6N7GT/G 6N7, 6N7G, 6N7GT, 
6LQB 6JTB, 6KRB, A, 6KVS, 6N7MG 

6LBS, 6LYB 

§ May not work in a l l  circuih. * Parallel-filament circuits. 

t Series circuit not requiring controlled warm·up time. 25 



To Replace Use To Replace Use 

6N7MG 6N7, 6N7G, 6N7GT, 65A7GT 65A7, 65A7G, 65A7GT /G, 
6N7GT/G 65A7GTX, 65A7GTY, 

6N8 6AD8,6DC8 65A7Y, 65B7, 65B7Y, 
6P5G 6P5GT, 6P5GT /G 65B7GTY 
6P5GT 6P5G,6P5GT/G 65A7GT/G 65A7, 65A7G, 65A7GT, 
6P5GT/G 6P5G,6P5GT 65A7GTX, 65A7GTY, 
6P6 65A7Y, 65B7, 65B7Y, 
6P7G 65B7GTY 
6Q4 65A7GTX 65A7, 65A7G, 65A7GT, 
6Q6 6Q6G 65A7GT/G,65A7GTY, 
6Q6G 6Q6 65A7Y, 65B7,65B7Y, 
6Q7 6Q7G, 6Q7GT, 6Q7MG, 65B7GTY 

6B6, 6B6G, 6T7G * 65A7GTY 65A7, 65A7G, 65A7GT, 

• 
6Q7G 6Q7, 6Q7GT, 6Q7MG, 6B6, 65A7GT /G, 65A7GTX, 

6B6G,6T7G * 65A7Y,65B7,65B7Y, 

I-
6Q7GT 6Q7, 6Q7G, 6Q7MG, 6B6, 65B7GTY 

CJ 6B6G,6T7G* 65A7Y 65A7, G, GT, GT/G, GTX, 
.... 6Q7MG 6Q7, 6Q7G, 6Q7GT, 6B6, GTY, 65B7, Y, GTY 
:z:: 6B6G,6T7G* 65B7 65B7GTY, 65B7Y '" j 6Ql l 65B7GTY 65B7, 65B7Y 

6R3 6AF3*, 6AL3*, 6BR3* 65B7Y 65B7,65B7GTY 

� 6R4 65C7 65C7GT, 65ClGTY 

.... 6R6G 65C7GT 65C7,65C7GTY 
Z 6R7 6R7G, 6R7GT. 6R7GT/G, 65C7GTY 65C7,65C7GT 
-0 6R7MG 65D7GT 65E7GT 

6R7G 6R7, 6R7GT, 6 R7GT/G, 65E7GT 65D7GT 

'" 6R7MG 65F5 65F5GT 
III 6R7GT 6R7,6R7G,6 R7GT/G, 65F5GT 65F5 
all 6 R7MG 65F7 65F7GT j 6R7GT/G 6R7, 6R7G, 6 R7GT, 65F7GT 65F7 I-

6 R7MG 65G7 65H7GT, 65G7Y, 65H7, 
CJ 6R7MG 6R7, 6R7G, 6 R7GT, 65H7GT,6AB7*§, Z 6 R7GT/G 6AB7Y*§, 6AC7*§, 

� 6R8 6T8,6T8A 6AC7A*§,6AC7Y *§, 
III 652 652A 6AJ7*§ 
U 652A 652 65G7GT 65G7, 65G7Y, 65H7, III 
� 654 654A 65H7GT, 6AB7*§, 

654A 6AB7Y*§, 6AC7*§, 
• 656GT 6AC7A*§,6AC7Y*§, 

657 657G, 6K7*, 6K7G *, 6AJ7*§ 
6K7GT*,6K7GTX*, 65G7Y 65G7, GT, 6SH7, GT, 
6K7MG * 6AB7*§,6AB7Y*§, 

657G 657, 6K7*, 6K7G *, 6AC7*§,6AC7A*§, 
6K7GT*,6K7GTX*, 6AC7Y*§,6AJ7*§ 
6K7MG * 65H7 65H7GT, 65H71, 65G7, 

658GT 65G7GT, 65G7Y, 
65A7 65A7G, 65A7GT, 6AB7*§, 6AB7Y*§, 

65A7GT/G,65A7GTX, 6AC7*§,6AC7A*§, 
65A7GTY, 65A7Y, 6SB7, 6AC7Y*§, 6AJ7*§ 
65B7Y, 65B7GTY 65H7GT 65H7, 65H7L, 65G7, 

65A7G 65A7,65A7GT,65A7GT/G, 65G7GT, 65G7Y, 
65A7GTX, 65A7GTY, 6AB7*§ 6AB7Y *§, 
65A7Y,65B7,65B7Y, 6AC7*§,6AC7A *§, 
65B7GTY 6AClY *§, 6AJ7*§ 

� May not work in all circuits. * Parallel-folament circuits. 
26 t Series circuit not requiring controlled warm-up time. 



To Replace Use To Replace Use 

6SH7L 6SH7, 6SH7GT, 6SG7, 6SN7GTB 6SN7GTA*t 
6SG7GT, 6SG7Y, 6SN7GTY 6SN7A, 6SN7l, 6SN7GT, 
6AB7*§, 6AB7Y*§, 6SN7GTA, 
6AC7*§,6AC7A*§, 6SN7GTB 
6AClY*§, 6AJ7*§ 6SN7L 6SN7 A, 6SN7GT, 

6SJ7 6SJ7GT, 6SJ7GTX, 6SN7GT A, 6SN7GTB, 
6SJ7GTY, 6SJ7Y 6SN7GTY 

6SJ7GT 6SJ7, 6SJ7GTX, 6SJ7GTY, 6SQ7 6SQ7G, 6SQ7GT, 
6SJ7Y 6SQ7GT/G, 

6SJ7GTX 6SJ7, 6SJ7GT, 6SJ7GTY, 6SZ7* 
6SJ7Y 6SQ7G 6SQ7, 6SQ7GT, 

6SJ7GTY 6SJ7, 6SJ7GT, 6SJ7GTX, 6SQ7GT /G, 6SZ7* 
6SJ7Y 6SQ7GT 6SQ7, 6SQ7G, 6SQ7GT /G, 

6SJ7Y 6SJ7, 6SJ7GT, 6SJ7GTX, 6SZ7* 
6SJ7GTY 6SQ7GT/G 6SQ7, 6SQ7G, 6SQ7GT, • 

6SK7 6SG7, 6SK7GT, 6SK7GT/G, 6SZ7* 
6SK7GTX, 6SK7GTY, 6SR7 6SR7G, 6SR7GT, 6ST7* lII' 
6SK7Y,6SS7*, 6SR7G 6SR7, 6SR7GT, 6ST7* m 

n 
6SS7GT* 6SR7GT 6SR7, 6SR7G, 6ST7* m 

6SK7G 6SG7, 6SH7, 6SK7, 6SS7 6SS7GT, 6SK7*, 6SK7G*, !S 6SK7GT, 6SK7GT/G, 6SK7GT*,6SK7GT/G*, 
6SK7GTX,6SK7GTY, 6SK7GTX*, 6SK7GTY*, Z 
6SK7Y, 6SS7*, 6SS7GT* 6SK7Y* Q 

6SK7GT 6SG7, 6SH7, 6SK7, 6SS7GT 6SS7, 6SK7*, 6SK7G*, -I 
6SK7G,6SK7GT/G, 6SK7GT*,6SK7GT/G*, c: 

CD 
6SK7GTX, 6SK7GTY, 6SK7GTX*,6SK7GTY*, m 
6SK7Y,6SS7*,6SS7GT* 6SK7Y* «It 

6SK7GT/G 6SK7, 6SK7G, 6SK7GT, 6ST7 6SR7, 6SR7G*, 6SR7GT* 
6SK7GTX, 6SK7GTY, 6SU7GT 6SU7GTX, 6SU7GTY 0-
6SK7Y, 6SS7*, 6SU7GTX 6SU7GT, 6SU7GTY «It 
6SS7GT* 6SU7GTY 6SU7GT, 6SU7GTX l: 

..... 
6SK7GTX 6SK7, 6SK7G, 6SK7GT, 6SV7 6SV7GT 

� 6SK7GT /G, 6SK7GTY, 6SV7GT 6SV7 
6SK7Y, 6SS7*, 6SZ7 6SQ7*, 6SQ7G, 6SQ7GT*, c: 
6SS7GT* 6SQ7GT/G* � 

6SK7GTY 6SK7, 6SK7G, 6SK7GT, 6T4 6AF4§, 6AF4A§, 6AN4§, Ci) 
6SK7GT /G, 6SK7GTX, 60Z4§ -I 

6SK7Y, 6SS7*, 6T5 6G5, 6G5/6H5, 6H5, 6U5, • 
6SS7GT* 6U5/6G5 

6SK7Y 6SK7, 6SK7G, 6SK7GT, 6T6 6T6GM 
6SK7GT /G, 6SK7GTX, 6T6GM 6T6 
6SK7GTY,6SS7*, 6T7G 6B6*, 6B6G*, 6Q7*, 
6SS7GT* 6Q7G*,6Q7GT*, 

6Sl7A 6Sl7GT, 6Sl7GTY, 6Q7MG* 
6Sl7l 6TS 6TSA,6AKS 

6Sl7GT 6Sl7A, 6Sl7GTY, 6Sl7L 6TSA 6TS"t,6AKS*t 
6Sl7GTY 6Sl7 A, 6Sl7GTY, 6Sl7l 6T9 
6Sl7L 6Sl7A, 6Sl7GT, 6Sl7GTY 6TlO 6A010§ 
6SN7A 6SN7GT, 6SN7GTA, 6U3 

6SN7GTB, 6SN7GTY, 6U4GT 6AS4GT, 6AX4GT, 
6SN7L 6AX4GTA,6AX4GTB, 

6SN7GT 6SN7A, 6SN7l, 6SN7GTA, 60A4, 60A4A, 60M4, 
6SN7GTB, 6SN7GTY 60M4A, 60Q4, 60T 4, 

6SN7GTA 6SN7GTB 6W4GT,6W4GTA, 

� May not work in al l  circuits. * Parallel·filament circuits. 

t Series circuit not requiring controlled warm-up time. 27 



To R.eplace Use To R.eplace Use 

6U4GT 6AU4GT*,6AU4GTA*, 6V6Y 6V6, 6V6G, 6V6GT, 
conI 6C04*,6DE4* 6V6GTA,6V6GT/G, 

6U5 6G5, 6G5/6H5, 6H5, 6T5, 6V6GTX, 6V6GTY, 
6U5/6G5 6V6GX, 740S 

6U5/6G5 6U5, 6G5, 6G5/6H5, 6H5, 6V7G 
6T5 6VS 

6U6GT 6Y6G*, 6Y6GA*, 6Y6GT * 6V9 
6U7G 6K7, 6K7G, 6K7GT, 6W4GT 6W4GTA,6A54GT, 

6K7GTX, 6K7MG, 657*, 6AX4GT,6AX4GTA, 
657G* 6AX4GTS, 60A4, 

6US 6EA8, 6LNS, 6COS§, 60A4A, 60M4, 60M4A, 
6K08*, 6MQS*, 6USA 6004, 60T4, 6U4GT, 

6USA 6EA8, 6LNS, 6COS§, 6AU4GT*,6AU4GTA*, 
6KDS§, 6MQS§, 6U8*t 6C04*,6DE4* 

6U9 6W4GTA 6AX4GTA,6AX4GTB, 
• 6U10 6AC10§ 6DA4, 6DA4A, 60M4, 

6V3 6V3A 6DM4A, 6004, 60T4, 
CJ 6V3A 6V3 6U4GT,6AU4GT*, � 6V4 6CA4* 6AU4GTA*,6C04*, an 
>< 6V5G 6V5GT 6DE4* 

., 6V5GT 6V5G 6W5 6W5G, GT, 6AX5GT* 
an 6V6 6V6G,6V6GT,6V6GTA, 6W5G 6W5, GT, 6AX5GT* 
::;) 6V6GT /G, 6V6GTX, 6W5GT 6W5, G, 6AX5GT* 
� 6V6GTY, 6V6GX, 6V6Y, 6W6 6W6GT, 6DG6GT, 6EF6*, 

740S 6EY6*, 6EZ5* 

Ut 6V6G 6V6,6V6GT,6V6GTA, 6W6GT 6W6, 6DG6GT, 6EF6*, 
..... 6V6GT /G, 6V6GTX, 6EY6*, 6EZ5* 
all 6V6GTY, 6V6GX, 6V6Y, 6W7G 6J7*, 6J7G*, 6J7GT*, ::;) 
t- 740S 6J7GTX*,6J7MG* 

CJ 
6V6GT 6V6,6V6G,6V6GTA, 6X4 6BX4,6AV4* 

Z 6V6GT /G, 6V6GTX, 6X5 6X5G,6X5GT,6X5GT/G, 

:> 
6V6GTY, 6V6GX, 6V6Y, 6X5l, 6X5MG, 
740S 6AX5GT*,6W5G*, 

..... 6V6GTA 6V6*t, 6V6G*t, 6V6GTt*, 6W5GT* 
u 6V6GT /G*t, 6V6GTX*t, 6X5G 6X5,6X5GT,6X5GT/G, ..... 
IX 6V6GTY*t, 6V6GX*t, 6X5L, 6X5MG, 

6V6y*t, 740S*t 6AX5GT*,6W5G*, 
• 6V6GT/G 6V6, 6V6G, 6V6GT, 6W5GT* 

6V6GTA,6V6GlX, 6X5GT 6X5,6X5G,6X5GT/G, 
6V6GTY, 6V6GX, 6V6Y, 6X5l, 6X5MG, 
740S 6AX5GT*,6W5G*, 

6V6GTX 6V6, 6V6G, 6V6GT, 6W5GT* 
6V6GTA,6V6GT/G, 6X5GT/G 6X5, 6X5G, 6X5GT, 6X5L, 
6V6GTY, 6V6GX, 6V6Y, 6X5MG,6AX5GT*, 
740S 6W5G*,6W5GT* 

6V6GTY 6V6, 6V6G, 6V6GT, 6X5L 6X5, 6X5G, 6X5GT, 
6V6GTA,6V6GT/G, 6X5GT /G, 6X5MG, 
6V6GTX,6V6GX, 6AX5GT*,6W5G*, 
6V6GY, 740S 6W5GT* 

6V6GX 6V6, 6V6G, 6V6GT, 6X5MG 6X5, 6X5G, 6X5GT, 6X5L, 
6V6GTA,6V6GT/G, 6X5GT /G, 6AX5GT*, 
6V6GTY,6V6GTX, 6W5G*,6W5GT* 
6V6Y, 740S 

§ May nol work in all circuits. * Paral lel-filament circuits. 

28 t Series circuit not requiring controlled warm-up time. 



To Rep/ace Use To Rep/ace Use 

6X8 6X8A, 6AU8*§, 6AU8A*§, 7B8LM 7B8,7A8* 
6AW8*§,6AW8A*§, 7C4 
6EH8§ 7C5 7C5LT, 7B5*, 7B5LT* 

6X8A 6X8*t, 6AU8*§, 6AU8A*§, 7C5LT 7C5, 7B5*, 7B5LT* 
6AW8*§,6AW8A*§, 7C6 7B6*,7B6LM* 
6EH8§ 7C7 7AJ7*, 7G7*, 7L7* 

6X9 707 
6Y3 6Y3G 70J8 7ES8 
6Y3G 6Y3 7E5 
6Y5 6Y5G,6Y5GT,6Y5V 7E6 
6Y5G 6Y5,6Y5GT,6Y5V 7E7 7R7 
6Y5GT 6Y5,6Y5G,6Y5V 7ED7 
6Y5V 6Y5, 6Y5G, 6Y5GT 7EK7 7AN7 
6Y6G 6Y6GA,6Y6GT,6U6GT* 7ES8 70J8 
6Y6GA 6Y6G,6Y6GT,6U6GT* 7EY6 
6Y6GT 6Y6G,6Y6GA,6U6GT* 7F7 
6Y7G 7F8 • 
6Y9 7FC7 7EK7 

;lei 6Y10 7G7 7V7, 7AG7*, 7C7*, 7L7* '" 
6Z3 1V 7G8 n 
6Z4 84/6Z4, 98 7GS7 '" 

6Z5 12Z5,6Z5/12Z5 7GV7 � 
6Z5/12Z5 6Z5, 12Z5 7H7 7A7, 7A7LM, 7AH7*, Z 
6Z6G 6Z6GT, 6Z6MG 7B7* Ci\ 
6Z6GT 6Z6G,6Z6MG 7HG8 8HG8 -t 6Z6MG 6Z6G,6Z6GT 7J7 757 c: 
6Z7G 7K7 m 
6Z10 6J 10 7KY6 '" 

(It 
6ZY5G 6X5*, 6X5G*, 6X5GT*, 7KZ6 

6X5GT/G*,6X5L*, 7L7 7C7*, 7G7*, 7V7* 
6X5MG* 7N7 7AF7* 0-

7A4 XXL 7Q7 >< 
CD 

7A5 7R7 7E7 I 
7A6 757 7J7 CD 

m 
7A7 7A7LM, 7H7, 7B7* 7T7 7AG7*,7V7* CD 
7A7LM lA7. 7H7, 7B7* 7V7 7G7, 7L7*, 7T7* 
7A8 7B8*,7B8LM* 7W7 • 
7AB7 7X6 
7A07 7X7 XXFM 
7AF7 7Y4 7Z4* 
7AG7 7AH7, 7G7*, 7T7* 7Z4 
7AH7 7 AG7, 7B7, 7H7* BA8 9A8,9EA8,9U8,9U8A 
7AJ7 7C7* 8AC9 
7AK7 BAC10 8AC10-A 
7AN7 7EK7 BAC 10-A 
7AU7 6AU7,6AX7§ BAL9 
7B4 7A4§, XXL§ 8AR11 8BQ 11§ 
7B5 7B5lT, 7C5*, 7C5lT* BAU8 8AU8A, 8AW8A, 8BABA, 
7B5LT 7B5, 7C5*, 7C5LT* BBH8 
7B6 7B6LM,7C6* BAU8A 8AUB, 8AW8A, 8BA8A, 
7B6lM 7B6,7C6* BBHB 
7B7 7AH7, 7A7*, 7A7lM*, BAW8A BAUB, 8AUBA, BBA8A, 

7 H7* BBH8, 8K58, 8JV8 
7BB 7BBlM,7AB* BB8 

§ May not work in a l l  circuits. 11 Parallel-fi lament circuits. 
t Series circuit not requiring control led warm-up time. 29 



To Replace Use To Replace Use 

8B 10 9AK IO 
8BA8A 8AU8, 8AU8A, 8AW8A, 9AM IO 

8BH8 9AQ8 
8BAll 9AU7 
8BH8 SAU8, 8AU8A, 8AW8A, 9BJll 

8BA8A 9BM5 
8BMll 9BR7 
8BN8 9BR8 9ClB§ 
8BN ll 9BW6 
BBQ5 9CG8A 9BRSt§ 
8BQ7A 9Cl8 9BRS§t 
8BQll SARll § 9DlS 
8BUll 9EAS 8A8,9U8A,9ASt,9USt 
SCBll 9EF6 
SCG7 SFQ7§ 9EN7 

• SCM7 9GBS 

CO 
SCN7 9GHSA 9EAS 

U. SC57 9GVS 
l: SCW5 SCW5A 9JWS 
0 8CW5A SCW5t 9KC6 P-

el SCXS SEBS, SGNS, 8JES 9KX6 

P- SCY7 9KlS 
l1li SEBS SCXS, 8GNS, 8JES 9lA6 
CO SEM5 9MlS 

8ET7 9MNS 

VI SFQ7 9US SA8,9USA,9AS,9EAS 
u.I SGJ7 SGX7 9USA 8AS, 9U8t, 9ASt, 
l1li 
:l SGK6 9EAS 
t- SGN8 SCXS, 8EBS, 8JES 9XS 

C) 
SGU7 9V9 

Z 8GX7 SGJ7 10 lOX, lOY 

> SHA6 IOALll 
SHGS 7HGS 10BQ5 

u.I SJES SCXS, 8EB8, SGN8 lOCS 
U SJK8 lOCW5 u.I 
c-= SJlS lODA7 

SJTS 10DE7 lOEW7 
• 8JU8A lODR7 lOFD7, lOFR7 

8JVS 8AWSA, SK5S 
8KAS I OEBS lOGNS, 10HFS, 10JA8, 
SKRS 11JES 
SK58 SAUS, SAUSA, 8AWSA, 10EG7 10EM7 

SJVS 10EM7 lOEG7 
SlCS lOEW7 
SlES 10FD7 lOFR7 
SL56 10FR7 lOFD7 
SlTS lOGF7 10GF7A 
SMUS lOGF7A lOGF7 
S5N7GTB lOGK6 
SU9 lOGNS lOEBS, lOHFS, 1 1  JES, 
SX9 lOLlS, 10JYS, lOJAS 
9AS SAS,9EAS,9US,9USA 10HA6 
9AH9 10HFS IOEBS, lOGNS, 1 1JES, 
9AKS lOLlS, 10JYS, lOJAS 

§ May not work in a l l  circuits. * Parallel·filament circuits. 

30 t Series circuit not requiring controlled warm-up time. 

lODX8 



To R.eplGce Use To R.eplGce Use 

10J 1 0  12A6G 12A6, 1 2A6GT, 12A6GTY, 
10JA5 1 2A6Y, 12V6GT*§ 
10JAB 1 1 JEB, I OEBB, l OONB, 1 2A6GT 12A6, 12A6G, 12A6GTY, 

10HFB, 1 0JYB 12A6Y, 1 2V6GT*§ 
10JTB 10KRB, 10lBB*, 10lWB, 1 2A6GTY 12A6, 1 2A6G, 12A6GT, 

10l YB, 1 1  KVB, 1 1lQB 12A6Y, 12V6GT*§ 
10JYB 1 0E BB, lOONB, 10HFB, 12A6Y 12A6, 12A6G, 1 2A6GT, 

10llB, 1 1JEB, 10JAB 12A6GTY, 12V6GT*§ 
10KRB 10lWB, 10JTB, 10lBB, 1 2A7 

1 1  KVB, 1 1lQB 1 2A B  12ABG, 12ABGT 
1 0KUB 12ABG 12AB, 1 2ABGT 
10lBB 10lWB, 10KRB, 1 0JTB, 1 2A BGT 12AB, 12ABG 

1 1  KVB, 1 1lQB 12AB5 
1 0lEB 1 2AC5 
10lWB 1 0JTB, 10KRB, 1 0lBB, 12AC6 12AF6§ • 

1 1KVB, 1 1lQB 1 2AC 10-A 
:II1II 10lYB 10JTB 1 2AD5 III 

10lla 1 0E BB, 1 0GNB, 10HFB, 1 2AD6 12AG6 n 
1 1JEB, 1 0JYB 12AD7 12AX7*, 1 2AX7A*, III 

10TlO 12Bl7*, 12DF7*, � 
lOX 10, lOY 1 2DM7*, 12DT7*, Z 
lOY 1 0, lOX 7025*,7025A* ti\ 
1 0110 1 2AE6 12AE6A, 12FT6 -t 
1 1  1 2AE6A 12AE6, 12FT6 C 
1 1AR 1 1  1 1  BQ1 1§ 1 2AE7 all 
l 1 BMB 1 2AE 1 0  13Vl0 III 

UI 
1 1  BQ1 1 1 1AR 1 1§ 1 2AF3 1 2BR3 
1 1  BTl 1 12AF6 1 2Bl6, 1 2AC6, 1 2EK6§ 
1 1 C5 12DM5 12AG6 1 2AD6 -

0 1 1CA 1 1  1 2AH6 -
1 1  CF 1 1  1 2AH7GT -

1 1CH 1 1  1 2AHB f 
1 1CY7 12AJ6 -

� 
1 1055 1 2AJ7 � 
1 1FY7 12Al5 < 
1 1HM7 12AlB \II 

ti\ 
1 1JES , lOONS, 10HFB, 1 2A11 1  � 

10JAB, 10ll8, 10JY8 1 2AQ5 12BM5* 
1 1KVB 10JT8, 10KR8, 1 0lW8, 12A55 1 2CA5*, 12R5* • 

10lBB, 1 1 lQ8 1 2AT6 1 2AT6A, 12AV6, 12AV6A, 
1 1lQB 1 1KVB, 10lBB, 10lW8, 12BK6, 1 2BT6 

1 0KR8, 1 0JTB 12AT6A 1 2AV6A, 12AT6*t 
1 1LTB 12AV6*t, 12BK6*t, 
1 1 lY6 12BT6*t 
1 1M5B 12ATl 1 2Al7*, 12Al7A* 
1 1Y9 1 2AU6 1 2AU6A, 1 2BA6, 12BA6A, 
1 2  12AW6§ 
1 2A 12A/ 1 12A, 1 12A 12AU6A 1 2 BA6A, 12AU6*t, 
12A/1 12A 12A, 1 1 2A 12BA6*t 
12A4 12AU7 1 2AU7A, 12AX7§, 
12A5 12AX7A§ 
12A6 1 2A6G, 12A6GT, 12AU7A 1 2AU7, 1 2AX7§, 12AX7A§ 

12A6GTY, 12A6Y, 12AU8 
1 2V6GT*§ 12AV5GA 12AV5GT*t 

§ May not work in all circuits_ * Parallel-filament circuits. 

t Series circuit not requiring contr�Hed warm-up time. 3 1  

I OEBS 



To Replace Use To Replace Use 

12AV5GT 12AV5GA 12BF6 12BU6 
12AV6 12AV6A, 12AT6, 12AT6A, 12BFll 

12BK6, 12BT6 12BQ6GTB 12BQ6GTB/12CU6, 12CU6, 
12AV6A 12AT6A, 12AV6*t, 120Q6, 120Q6A, 

12AT6*t, 12BK6*t, 120Q6B, 12GW6 
12BT6*t 12BH7 12BH7A 

12AV7 12BH7A 12BH7*t 
12AW6 12AU6§, 12AU6A§ 12BK5 
12AX3 12BK6 12AT6, 12AT6A, 12AV6, 
12AX4GT 12AX4GTA, 12AX4GTB, 12AV6A, 12BT6 

1204, 1204A, 120M4, 12Bl6 12AF6, 12EK6§ 
120M4A, 120Q4 12BM5 12AQ5* 

12AX4GTA 12AX4GTB, 1204, 1204A, 12BN6 12BN6A 

• 120M4, 12DM4A, 12BN6A 12BN6*t 
120Q4, 12AX4GT*t 12BQ6GA 12BQ6GTA, 12BQ6GTB, 

� 12AX4GTB 1204A, 120M4, 120M4A, 12BQ6GTB/ 12CU6, 
N 120Q4 12CU6, 120Q6, A, B, 
m 12AX7 12AX7A, 120F7, 120T7, 12GW6 
N 7025, 7025A, 12A07*, 12BQ6GT 12BQ6GA, 12BQ6GTA, .... 

I 12AU7§, 12AU7 A§, 12BQ6GTB, 12BQ6GTB/ 
t- 12BZ7*, 120M7* 12CU6, 12CU6, 120Q6, '" 
� 12AX7A 12AX7, 120F7, 120T7, 120Q6A, 120Q6B, 
> 7025, 7025A, 12A07*, 12GW6 
� 12AU7§, 12AU7A§, 12BQ6GTA 12BQ6GA, 12BQ6GTB, N 
.... 12BZ7*, 120M7* 12BQ6GTB/12CU6, 

12AY3 12A Y3A, 12BS3, A, 12CU6, 120Q6, 

'" 12CK3, 12Cl3, 120W4A 120Q6A, 120Q6B, 
1&.1 12AY3A 12A Y3, 12BS3, A, 12CK3, 12GW6 
m 12Cl3, 120W4A 12BQ6GTB 12BQ6GTB/12CU6, 12CU6, 
� 12AY7 120Q6A, B, 12GW6 
t-

12AZ7 12AZ7 A, 12A T7* 12BQ6GTB/ 
'" 12AZ7A 12AZ7*t, 12AT7� 12CU6 12BQ6GTB, 12CU6, 
Z 12B3 120Q6, 120Q6A, 

� 12B4 12B4A 
1&.1 12B4A 12B4*t 12BR3 
u 12B6M 12BR7 1&.1 
!II: 12B7 12B7Ml, 14A7, 14H7, 12BR7A 

14A7/ 12B7, 14A7Ml, 12BS3 12Cl3, 

• 14A7Ml/ 12B7Ml 120W4 
12B7Ml 12B7, 14A7, 14H7, 14A7/ 12BS3A 12BS3, 12CK3, 12Cl3, 

12B7, 14A7Ml, 120W3 
14A7Ml/12B7Ml 12BT3 

12B8 12B8GT 12BT6 12AT6, 12AT6A, 12AV6, 
12B8GT 12B8 12AV6A, 12BK6 
12BA6 12AU6, 12AU6A, 12BA6A, 12BU6 12BF6 

12BZ6§ 12BV7 12BY7, 12BY7A, 120Q7 
12BA6A 12AU6A, 12AU6*t, 12BV 1 1  

12BA6*t 12BW4 
12BA7 12BX6 13EC7* 
12B06 12BA6, 12BA6A 12BY3 
12BE3 12BE3A 12BY7 12BY7 A, 12BV7, 120Q7 
12BE3A 12BE3 12BY7A 120Q7, 12BY7*t, 
12BE6 12BE6A, 12CS6 12BV7*t 
12BE6A 12BE6*t, 12CS6*t 12BZ6 12BA6§, 12BA6A§ 

§ May not work in all  circuits. * Parallel·filament circuits. 

32 t Series circuit not requiring controlled warm·up time. 

12BR7A 
12BR7*t 

120Q6B, 12GW6 

12BS3A ,12CK3, 



To Replace Use To Replace Use 

12BZ7 12DQ6 12DQ6A, 12DQ6B, 
12C5 12C5/ 12CU5, 12CU5, 12GW6 

12R5, 12A 55*, 12DM5* 12DQ6A 12DQ6B, 12GW6 
12C5/ 12CU5 12C5, 12CU5, 12R5, 12DQ6B 12GW6 

12A5S*, 12DMS* 12DQ7 12BY7 A, 12BY7*t, 
12C8 12C8Y 12BV7*t 
12C8Y 12C8 12D57 12DS7A 
12CAS 12EHS, 12AS5*, 12ED5*, 12D57A 12D57 

12FXS* 12DTS 
12CK3 12CL3, 12DW4A 12DT6 
12CL3 12CK3,12DW4A 12DT7 12AX7, 12AX7A, 12DF7, 
12CM6 702S, 7025A, 12AD7*, 
12CN5 12BU*, 12DM7* 
12CR5 12DT8 
12CR6 12DU7 
12C5S 12DW5, 12CM6* 12DV7 • 
12C56 12BE6, 12BE6A 12DVS 

� 12CT3 12DW4A 12CK3, 12CL3 '" 
12CT8 12DWS n 
12CUS 12C5, 12C5/12CUS, 12DW7 7247 '" 

12RS, 12A5S*, 12DMS* 12DW8 <: 
12CU6 12BQ6GTB/ 12CU6, 12DYS Z 

12BQ6GTB, 12DQ6, 12D Z6 12EA6, 12EK6 C) 
12DQ6A, 12DQ6B, 12DZS 12FYS* � 12GW6 12E5GT 12J5, 12J5GT c: 

12CX6 12EZ6 12EA6 12DZ6, 12EK6 � 
12CY6 12ECS '" 

Ut 
12ED5 12FXS, 12CAS*, 12EHS* 

12D4 12D4A, 12AX4GTB, 12EF6 
12DM4, 12DM4A, 12EG6 � 12DQ4 12EHS 12CA5, 12ED5*, 12FX5* � 

12D4A 12DM4, 12DM4A, 12DQ4 12EK6 12DZ6, 12EA6 N 
12DB5 12El6 ...... 

I 
12DES 12EM6 ... 
12DF5 12EN6 12l6GT, 12W6GT � 

C) 
12DF7 12AX7, 12AX7A, 12DT7, 12EQ7 1 2KlS§ .110 

7025, 7025A, 12AD7*, 12EZ6 12CX6 
12BZ7*, 12DM7* 12FS 12FSGT • 

12DJ8 12F5GT 12F5 
12DK5 12FS 
12DK6 12FA6 
12DK7 12FB5 
12DlS 12D57§, 12D57A§ 12FK6 1 2FM6 
12DM4 12DM4A, 12D4A, 12DQ4 12FM6 12FK6 
12DM4A 12FQ7 
12DMS llC5, 12A55*, 12C5*, 12FQ8 

12CS/ 12CUS*, 12CUS*, 12FR8 
12RS* 12FT6 12AE6, 1 2AE6A 

12DM7 12AD7*, 12AX7*, 12FV7 
12AX7A*, 12BZ7*, 12FX5 12ED5, 12EHS* 
12DF7*, 12DT7*, 702S*, 12FX8 12FX8A 
7025A* 12FX8A 12FX8 

12DQ4 12FY8 
12G4 12H4 

§ May not work in all circuits. * Parallel-fila ment circuits. 
t Series circuit not requiring controlled warm-up time. 33 



To R.eplaee Use To Replaee Use 

1 2G8 1 2S8 1 2S8G, 1 2S8GT 
1 2Gl l 1 2S8G 1 2S8, 1 2S8GT 
1 2GA6 1 2S8GT 1 2S8, 1 2S8G 
1 2GC6 1 2SA7 1 2SA7G, 1 2SA7GT, 
1 2GE5 12SA7GT/G, 1 2SA7GTY, 
1 2GJ5 1 2SA7Y, 1 2SY7, 
1 2GN6 12SY7GT 
1 2GN7 1 2GN7A, 1 2HG7*t 1 2SA7G 1 2SA7, 1 2SA7GT, 
1 2GN7A 1 2HG7*t 12SA7GT /G, 1 2SA7GTY, 
1 2GT5 1 2GT5A 12SA7Y, 1 2SY7, 
1 2GT5A 1 2GT5 12SY7GT 
12GV5 12SA7GT 1 2SA7, 1 2SA7G, 
12GW6 1 20Q68 12SA7GT/G, 1 2SA7GTY, 
12H4 12SA7Y, 1 2SY7, 

• 12 H6 12SY7GT 
1 2HE7 1 2SA7GT/G 1 2SA7, 12SA7G, 1 2SA7GT, 

t- 1 2HG7 1 2GN7*, At 12SA7GTY, 1 2SA7Y, 
� 12HL5 12SY7, 1 2SY7GT ..... 
Z 12HL7 1 2SA7GTY 1 2SA7, 1 2SA7G, 1 2SA7GT, 
'" 1 2HU8 12SA7GT /G, 1 2SA7Y, N 
... 12J5 1 2J5GT 12SY7, 1 2SY7GT 

I 1 2J5GT 1 2J5 1 2SA7Y 1 2SA7, 1 2SA7G, 1 2SA7GT, CO 
C) 1 2J7 1 2J7G, GT, GT/G 12SA7GT /G, 1 2SA7GTY, 
N 1 2J7G 1 2J7, GT, GT/G 12SY7, 1 2SY7GT ... 

1 2J7GT 1 2J7, G, GT/G 1 2SC7 
1 2J7GT/G 12J7, G, GT 1 2SF5 1 2SF5GT 

'" 1 2J8 1 2SF5GT 1 2SF5 
w 1 2JB6 1 2JB6A 1 2SF7 1 2SF7GT, 1 2SF7Y all 
� 1 2JB6A 1 2JB6 1 2SF7GT 1 2SF7, 1 2SF7Y 
t- 1 2JF5 1 2SF7Y 1 2SF7, 1 2SF7GT 

� 1 2JN6 1 2J N6A 1 2SG7 1 2SG7GT, 1 2SG7Y 

Z 1 2J N6A 1 2J N6 12SG7GT 1 2SG7, 1 2SG7Y 

:> 12JN8 1 2SG7Y 1 2SG7, 12SG7GT 
12JQ6 1 2SH7 1 2SH7GT 

w 
1 2J56 1 2SH7GT 1 2SH7 U 

w 1 2JT6 1 2JT6A 1 2SJ7 1 2SJ7GT 
I:¥ 1 2JT6A 1 2JT6 1 2SJ7GT 1 2SJ7 

1 2K5 1 2SK7 12SK7G, 1 2SK7GT, 
• 1 2K7G 1 2K7GT, GT/G 12SK7GT /G, 1 2SK7GTY, 

1 2K7GT 1 2K7G, GT/G 1 2SK7Y 
1 2K7GT/G 1 2K7G, GT 1 2SK7G 1 2SK7, 1 2SK7GT, 
1 2K8 1 2K8GT, 1 2K8Y 12SK7GT /G, 1 2SK7GTY, 
1 2K8GT 1 2K8, 12K8Y 1 2SK7Y 
1 2K8Y 1 2K8, 12K8GT 1 2SK7GT 12SK7, 1 2SK7G, 
12 KL8 12SK7GT/G, 1 2SK7GTY, 
1 2L6GT 1 2EN6, 1 2W6GT 1 2SK7Y 
12L8GT 1 2SK7GT/G 1 2SK7, 1 2 SK7G, 1 2SK7GT, 
1 2M08 12SK7GTY, 1 2SK7Y 
1 2Q7 1 2Q7G, GT, GT/G, 1 2G7G 1 2SK7GTY 1 2SK7, 1 2SK7G, 1 2SK7GT, 
1 2Q7G 1 2Q7, GT, GT/G, 1 2G7G 12SK7GT/G, 1 2SK7Y 
12Q7GT 1 2Q7, G, GT/G, 12G7G 1 2SK7Y 1 2SK7, 1 2SK7G, 1 2SK7GT, 
12Q7GT/G 1 2Q7, G, GT, 1 2G7G 1 2SK7GT/G, 1 2SK7GTY 
1 2R5 12Sl7GT 
12S7 1 2SN7GT 1 2SN7GTA, 12SX7GT 

§ May not work in all circuits. * Parallel·llIament circuits. 

34 t Series circuit not requiring controlled warm·up time. 



To Replace Use To Replace Use 

1 2SN7GTA 1 4AS 
1 2SQ7 1 2SQ7G, 1 25Q7GT, 1 4A7 1 2B7, 1 2 B7ML, 1 4H7, 

1 25Q7GT/G 1 4A7/ 1 2B7, 1 4A7ML, 
1 2SQ7G 125Q7, 1 2SQ7GT, 1 4A7ML/1 2B7ML 

1 2SQ7GT/G 1 4A7ML 1 2B7, 12B7ML, 1 4A7, 
1 25Q7GT 1 25Q7, 1 2SQ7G, 1 4A7/ 1 2B7, 1 4A7Ml/ 

1 2SQ7GT/G 1 2B7ML, 
1 2SQ7GT/G 125Q7, 1 2SQ7G, 1 4H7 

1 25Q7GT 1 4A7/1 2B7 1 2B7, 1 2B7ML, 1 4A7, 
1 25R7 1 25R7GT, 1 25W7, 1 4H7, 1 4A7ML, 

1 25W7GT 1 4A7ML/1 2B7ML 
1 25R7GT 1 2SR7, 1 25W7, 1 4A7ML/ 

1 25W7GT 1 2B7ML 1 2B7, 1 2B7ML, 1 4A7, 
1 25W7 1 25W7GT, 1 25R7, 1 4A7ML, 1 4A7/ 1 2B7, • 

1 25R7GT 1 4H7 
1 25W7GT 12SW7, 1 25R7, 1 2SR7GT 1 4AF7 XXD, 1 4N7* " 

rn 
1 2SX7GT 12SN7GT, 1 2SN7GTA 1 4B6 n 
1 25Y7 125Y7GT, 1 25A7, 1 25A7G, 1 4BS '" 

1 25A7GT, 1 25A7GT/G, 1 4B11 1 :5 
1 25A7GTY, 125A7Y 1 4BR 1 1 Z 

1 25Y7GT 12SY7, 1 25A7, 1 2SA7G, 1 4CS � 
1 2SA7GT, 1 2SA7GT /G, 1 4C7 

-t 1 25A7GTY, 1 2SA7Y 1 4DA7 c: 
1 2T 10  1 4E6 ." 
1 2U7 1 4E7 1 4R7 '" 

\II 
1 2V6GT 1 2A6*§, 1 2A6G*§, 1 4F7 

1 2A6GT*§, 1 2A6GTY*§, 1 4FS 
1 2A6Y*§ 1 4G6 -' 

1 2W6GT 12EN6, 1 2L6GT 1 4GTS 1 4GTSA, 1 4JGS ..., 
\II 

1 2X3 1 4GTSA 1 4GTBt, 1 4JGSt Z 
1 2X4 1 4H7 1 2B7, 1 2B7ML, 1 4A7, ..... 

� 1 2Z3 1 4Z3 1 4A7/1 2B7, -t 
1 2ZS 6ZS, 6ZS / 1 2ZS 1 4A7ML, > 
1 3  SX3, SO, S3V, SS 1 4A7ML/ 1 2B7ML I -' 
1 3CM5 1 4J7  1 457 \II 
1 3CW4 1 4JGS 1 4GTS, 1 4GTSA ." 
1 3DE7 1 5EW7 1 4 K7 C -' 
1 3DR7 1 3FD7, 1 3FR7 1 4L7 -' 
1 3 EC7 12BX6* 1 4N7 1 4AF7* 
13EM7 1 5EA7 1 4Q7 • 
1 3FD7 1 3FR7 1 4R7 1 4E7 
1 3FM7 1 457 1 4J7 
13FR7 1 3FD7 1 4V7 
1 3GB5 1 4W7 
1 3GCS 1 4X7 
1 3GF7 1 3GF7A 1 4Y4 
1 3GF7A 1 3GF7 1 4Y7 
1 3J l 0  1 3Z 1 0/ 1 3J l 0  1 4Z3 1 2Z3 
1 3JZ8 13JZ8A 1 5  
1 3JZ8A 1 5A6 
13Z 10  1 2AE 10  1 5A8 
1 3V l 0  1 3Z1 0/ 1 3J l 0  1 5AB9 1 7AB9 
1 4  1 5AFl l 1 5BD 1 1 ,  A 
1 4M 1 5BD l l 1 5BD1 1A, I SAF l l 

§ May not work in a l l  circuits. * Parallel-filament circuits. 
t Series circuit not requiring controlled warm-up time. 35 



To R.eplace Use To R.eplace Use 

1 5BO l l A  1 5B0 1 1 , 1 5AF1 1 1 7BS3 1 7BS3A, 1 7CK3, 1 7CL3, 
1 5CW5 1 70W4A 
150Q8 1 7BS3A 1 7BS3, 1 7CK3, 1 7CL3, 
1 5 EA7 1 3 EM7 1 70W4A 
1 5EW6 1 7BW3 1 7AX3*, 1 7BE3*, A*, 
1 5EW7 1 9CG3 
1 5FM7 1 7BZ3 1 7BE3, A 
1 5 FY7 1 7C5 1 7CU5, 1 7R5 
1 5HB6 1 7C8 
15KY8 1 5KY8A, 1 5MX8 1 7C9 1 7C9A 
1 5KY8A 1 5KY8, 1 5MX8 1 7C9A 1 7C9t 
1 5LE8 1 7CA5 
1 5MF8 1 7CK3 1 7CL3, 1 70W4A 
1 5MX8 1 5KY8A 1 7CL3 1 7CK3, 1 70W4A 

• 
1 6  1 6B, 8 1  1 7CQ4 1 70E4 

CIC) 1 6A5 1 5CW5 1 7CT3 

N 1 6A8 1 7CU5 1 7C5, 1 7R5 
� 1 6AK9 1 704 1 704A, 1 7  AX4GT A, .... - 1 6AQ3 1 70M4, 1 70M4A, 

I 1 6B 1 6, 8 1  1 70Q4 ...( 1 6BQ l l 1 704A 1 70M4, 1 70M4A, 1 7 0Q4 -- 1 63X l l  1 70E4 17CQ4 
0 1 6GK6 1 70M4 1 70M4A, 1 704A, 1 70Q4 IIQ 
." 1 6GK8 1 70M4A - 1 6GY5 1 70Q4 

1 6KA6 1 70Q6 1 70Q6A, 1 70Q6B, 1 7GW6 

'" 1 6lU8 1 6LU8-A, 1 6MY8 1 70Q6A 1 70Q6B, 1 7GW6 
Ilol 1 6lU8-A 1 6lU8, 1 6MY8 1 70Q6B 1 7GW6 
IIQ 

1 6MY8 1 6lU8-A 1 70W4A 1 7CK3, 1 7CL3 j 
t- 1 6Y9 1 7EW8 

CJ 
1 7  1 7GE5 

Z 1 7A8 1 9EA8, 1 9EA8A 1 7GJ5 1 7GJ5A 

> 
1 7AB9 1 5AB9 1 7GJ5A 1 7GJ5 
1 7AB 1 0  1 7GT5 1 7GT5A 

Ilol 1 7AV5GA 1 7GT5A 1 7GT5 U 1 7AX3 1 7GV5 Ilol 
e.:: 1 7AX4GT 1 7AX4GTA, 1 704, 1 704A, 1 7GW6 1 70Q6B 

1 70M4, 1 70M4A, 1 7H3 
• 1 7 0Q4 1 7HC8 

1 7AX4GTA 1 7 04, 1 704A, 1 70M4, 1 7J B6 1 7JB6A 
1 70M4A, 1 70Q4 1 7JB6A 1 7JB6 

1 7AY3 1 7AY3A, 1 7BS3, A, 1 7CK3, 1 7JF6 
1 7Cl3, 1 70W4A 1 7JG6 17 JG6A, 1 7KV6 

1 7AY3A 1 7AY3, 1 7BS3, A, 1 7CK3, 1 7JG6A 1 7JG6, 1 7KV6 
1 7CL3, 1 70W4A 1 7J K8 

1 7BE3 1 7BE3A 1 7JM6 1 7JM6A 
1 7BE3A 1 7BE3 1 7JM6A 1 7JM6 
1 7BFl l 1 7BF 1 1 A  1 7JN6 1 7JN6A 
1 7BFl l A  1 7BF 1 1 1 7JN6A 1 7JN6 
1 7BH3 1 7BH3A 1 7JQ6 
1 7BH3A 1 7BH3 1 7JR6 1 7JG6, A 
1 7BQ6GTB 1 70Q6, A, B, 1 7GW6 1 7JT6 1 7JT6A 
1 7BR3 1 7JT6A 1 7JT6 

1 7JZ8 1 7JZ8A 

§ May not work in al l  circu its. • Parallel-Illament circuits. 
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To Rep/flce Use To Rep/flce Use 

1 7JZ8A 1 9HV8 
1 7 KV6 1 7KV6A 1 9J6 
1 7KV6A 1 9JN8 1 9CLBA, 1 9CLB8 
1 7L6GT 1 7W6GT 1 9KG8 
1 7LD8 1 9Q9 
1 7RS 1 9T8 1 9T8A, 1 9CB 
1 7W6GT 1 7L6GT 19T8A 1 9T8t, 1 9C8t 
1 7X 1 0  1 9V8 
1 7Z3 1 9X3 
1 8  1 9X8 
1 8AS 1 9Y3 1 9X3 
1 BAJ l O  20 
1 BDZB 20AQ3 
1 BFW6 1 BFW6A, 1 8GD6, 1 BGD6A 20EQ7 
1 8FW6A 1 8GD6A, 1 8FW6t, 1 8GD6t 20EW7 1 9EW7 
1 BFX6 1 8FX6A 20EZ7 • 
1 8FX6A 1 8FX6t 20JB 
1 BFY6 1 8FY6A, 1 8GE6, 1 8GE6A 20LF6 � 

rn 
1 BFY6A 1 BGE6A, 1 BFY6t, 1 BGE6t 2 1 A6 2 1 B6 n 
1 8GBS 2 1 A7 rn 

1 8GD6 1 8GD6A, 1 8FW6, 1 BFW6A 2 1 B6 2 1A6 !S 
1 8GD6A 1 8FW6A, 1 8GD6t, 2 1 EX6 25CD6GB Z 

1 8FW6t 2 1 GYS C\ 
1 BGE6 1 8GE6A, 1 BFY6, 1 BFY6A 2 1 HBS 2 1 HBSA -t 1 BGE6A 1 BFY6A, 1 BGE6t, 1 BFY6t 2 1 HBSA 2 1 HBS c:: 
1 BGVB 2 1 HDS CD 
1 8HB8 2 1 HJS rn 

'" 
1 9  2 1 J S6A 
1 9AQS 2 1 JV6 
19AU4 1 9A U4GT, 1 9AU4GTA, 2 1 JZ6 ... 

..... 1 7CQ4, 1 7DE4 2 1 KA6 '-
1 9AU4GT 1 9AU4, 1 9AU4GTA, 2 1 KQ6 N 00 

1 7CQ4, 1 7DE4 21 LG6 21 LG6·A � 
1 9AU4GTA 2 1 LG6·A 21 LG6 I 
1 9BG6G 1 9BG6GA 2 1 LR8 to.) 

.... 
1 9BG6GA 1 9BG6G 21 LUB 21 MYB � 
1 9C8 1 9T8, 1 9T8A 2 1 MY8 2 1 LU8 
1 9CG3 22 • 
1 9CL8A 1 9CL8B, 1 9JN8 22BH3 22BH3A 
1 9CLBB 1 9CLBAt, 1 9JNBt 22BH3A 22BH3 
1 9C54 22BW3 2SCG3 
1 9DB 22DE4 
19DE3 22JF6 22KM6 
1 9DE7 1 9EW7, 20EW7 22JG6 22JG6A, 22JR6 
1 9DK3 22JG6A 22JG6, 22JR6 
19DQ3 22JR6 
1 9EAB 1 9EA8A, 1 7A8 22JU6 
1 9EABA 1 9EABt, 1 7  Ast 22KM6 
1 9EW7 20EW7 22KV6 
19EZ8 23JS6A 
19FXS 23MB6 
1 9GQ7 23Z9 
1 9HR6 24A 24S, 3S§, 3S/S1 §, 3SS§, 
19H56 S l S§, 3SS/S 1S§ 

� May not work in all circuits. • Paral lel·filament circuits. 
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To Replace Use To Replace Use 

24BF l l  25CD6GB 2 1 EX6 
24GA7 25CG3 
24JE6A 24lQ6 25CK3 
24JZ8 25JZ8 25CM3 
24lQ6 24JE6A 25CR5 
24lZ6 25CT3 
24S 24A, 35§, 35/5 1 §, 5 1 §, 25CU6 25BQ6GTB/25CU6, 

35S§, 5 1 S§, 35S/51 S§ 25BQ6GTB, 25DQ6, A 

25 25S, 1 B5, 1 B5/25S 25D4 
25A6 25A6G, 25A6GT, 25D8GT 

25A6GT /G, 25A6MG 25DK3 
25A6G 25A6, 25A6GT, 25DK4 

25A6GT /G, 25A6MG 25DN6 25CD6GB, 21 EX6 

• 25A6GT 25A6, 25A6G, 25A6GT/G, 25DQ6 25DQ6A 
25A6MG 25DQ6A 

� 
25A6GT/G 25A6, 25A6G, 25A6GT, 25DT5 

� 25A6MG 25E5 

'" 25A6MG 25A6, 25A6G, 25A6GT, 25EC6 25CD6GB, 2 1  EX6 

N 25A6GT/G 25EH5 25CA5 
'" 25A7G 25A7GT, 25A7GT / G 25F5 25F5A N 

I 25A7GT 25A7G, 25A7GT /G 25F5A 25F5t 
.... 25A7GT/G 25A7G, 25A7GT 25FY8 .... 
.... 25AC5G 25AC5GT, 25AC5GT / G 25GF6 
a:I 25AC5GT 25AC5G, 25AC5GT/G 25HX5 "'=I' 
N 25AC5GT/G 25AC5G, 25AC5GT 25JQ6 

25AV5GA 25AV5GT 25JZ8 24JZ8 
25AV5GT 25AV5GA 2516 25l6G, 25l6GT, 25l6GT /G, 

V'l 
Y.I 25AX4GT 25D4 25W6GT 
I:Q 25B5 25l6G 25l6, 25l6GT, 25l6GT /G, 
:;) 25B6 25B6G, 25B6GT 25W6GT I-

25B6G 25B6, 25B6GT 25l6GT 25l6, 25l6G, 25l6GT /G, 
� 25B6GT 25B6, 25B6G 25W6GT 
Z 25B8 25BBGT 25l6GT/G 25l6, 25l6G, 25l6GT, 
> 25B8GT 25B� 25W6GT 

Y.I 25BK5 25l7G 25l7GT, 25l7GT/G 
U 25BQ6GA 25BQ6GTB, 25BQ6GTB/ 25l7GT 25l7G, 25l7GT/G 
Y.I 
1:11:: 25CU6, 25CU6, 25DQ6, 25l7GT/G 25l7G, 25l7GT 

250Q6A 25N6 25N6G 

• 25BQ6GT 25BQ6GA, 25BQ6GTB, 25N6G 25N6 
25BQ6GTB/25CU6, 25S 25, 1 B5, 1 B5/25S 
25CU6, 25DQ6, 25DQ6A 25U4GT 25AX4GT, 25D4, 25W4GT 

25BQ6GTB 25BQ6GTB/25CU6, 25CU6, 25W4GT 25AX4GT, 25D4, 25U4GT 
250Q6, A 25W6GT 25l6, 25l6G, 25l6GT, 

25BQ6GTB/ 25l6GT/G 

25CU6 25BQ6GTB, 25CU6, 25X6GT 
25DQ6A 25Y4 25Y4GT 

25BR3 25Y4GT 25Y4 

25C5 25Y5 25Z5, 25Z5MG 

25C6G 25C6GA 25Z3 
25C6GA 25C6G 25Z4 25Z4GT 

25CA5 25C5, 25EH5 25Z4GT 25Z4 

25CD6G 25CD6GA, 25CD6GB, 25Z5 25Z5MG, 25Y5 
250N6, 2 1 EX6 25Z5MG 25Z5, 25Y5 

25CD6GA 25CD6GB, 25DN6, 2 1 EX6 

§ May not work in all circuits. * Parallel -fi lament circuits. 
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To Replace Use To Replace Use 

25Z6 25Z6G, 25Z6GT, 3 1 LQ6 
25Z6GT /G, 25Z6MG 3 1 LRB 

25Z6G 25Z6, 25Z6GT, 25Z6GT/G, 31 LZ6 
25Z6MG 32 l A4, l A4P, l A4T, l B4, 

25Z6GT 25Z6, 25Z6G, 25Z6GT/G, 1 B4G, 1 B4P, 1 B4T, 34, 
25Z6MG 95 1 ,  l C4*, l K4* 

25Z6GT/G 25Z6, 25Z6G, 25Z6GT, 32AB 
25Z6MG 32ET5 32ET5A, 34G05, 34G05A 

25Z6MG 25Z6, G, GT, GT/G 32ET5A 32ET5t, 34G05A 
26 32GA7 
26A6 26CG6 32HQ7 
26A7 26A7GT 32L7GT 
26A7GT 26A7 33 
26B6 2606 33GT7 
26BK6 33GY7 33GY7A 
26C6 33HE7 • 26CG6 26A6 33GY7A 33GY7 
2606 26B6 33JR6 

" 26E6G 33JV6 m 
26HU5 34 1 A4, 1 A4P, 1 A4T, 1 B4, n 
26LW6 1 B4G, 1 B4P, 1 B4T, 32, 

m 

26lX6 951 ,  l C4*, l K4* � 
26Z5 34C03 Z 
27 275, 56, 565, 27A* 34CE3 CO') 
27A 27*, 275* 34CM3 -t 
27GB5 2BGB5 340K3 c: 
27KG6 34G05 34G05A, 32ET5, 32ET5A m 
275 27, 56, 565, 27A* 34G05A 32ET5A, 34G05t, 32ET5t m 

'" 
2B07 34R3 
2BEC4 35 355, 35/5 1 , 355/51 5, 5 1 ,  
2BGB5 27GB5 5 1 5, 24A§, 245§ I\.) 

VI 
2BHA6 35/51 35, 355/5 1 5, 51, 355, 51 5, N 
2BH05 30H05 24A§, 245§ t 2BZ5 35A3 35C3 W 
29 35A5 35A5LT VI 

VI 
29GK6 35A5LT 35A5 
29KQ6 29LE6 35B5 • 
29LE6 35C3 35A3 
30 35C5 35C5A, 30A5 
30A5 35C5, 35C5A 35C5A 35C5t, 30A5t 
30AE3 35C06GA 
30AG 1 1 3505 
30CW5 350ZB 
30H05 2BH05 35EH5 35EH5A 
30HJ5 35EH5A 35EH5t 
30JZ6 35FN5 
30K06 35GL6 
30MB6 35HBB 
3 1  35L6G 35L6GT, 35l6GT/G 
3 1 A3 35L6GT 35L6G, 35L6GT /G 
3 1 ALl O  35L6GT/G 35L6G, 35L6GT 
3 1 BX7GT 35LR6 
3 1 JS6A 3 1 J S6C 355 355/51 5, 5 1 5, 35/5 1 , 35, 
3 1 JS6C 3 1 JS6A 5 1 ,  24A§, 24S§ 

§ May not work in all circuits. * Parallel-filament circuits. 
t Series circuit not requiring control led warm-up time. 39 



To Replace Use To Replace Use 

355/51 5 355, 5 1 5, 35/51 , 35, 5 1 ,  45 45A 
24A§, 24S§ 45A 45 

35W4 35W4A 45A5 
35W4A 35W4t 45B5 
35Y4 45Z3 
35Z3 35Z3LT 45Z5GT 40Z5, 40Z5/45Z5GT, 
35Z3l T 35Z3 40Z5GT 
35Z4 35Z4GT 46 
3SZ4GT 3SZ4 47 
3SZS 3SZSG, 3SZSGT, 48 

3SZSGT/G 49 
3SZSG 3SZS, 3SZSGT, 50 

3SZ5GT/G SOAl 
3SZ5GT 3SZS, 35Z5G, 50AS 

35Z5GT/G 50AX6G SOAX6GT 
• 35ZSGT/G 35Z5, 3SZ5G, 35ZSGT 50AX6GT SOAX6G 

35Z6G 35Z6GT SOBS 
N 35 Z6GT 35ZS SOBKS an 

I 36 36A, 64*,  64Ak 50BM8 
an 36A 36, 64*,  64A* SOC5 SOC5A r-
an 36AM3 36AM3A, 36AM3B SOCSA 50CSt 
....... 

36AM3A 36AM3, 36AM3B SOC6G 50C6GA VI 
an 36AM3B 36AM3t, 36AM3At SOC6GA 50C6G t"') 

36KD6 40KD6t SOCAS 50EH5, SOEHSA 
36MC6 SOCD6G 

VI 37 37A, 76, S6A*, S6AS*, SODC4 
w 67*, 67A* SOES = 
:::;) 37A 37, 76, S6A*, S6AS*, 67*, SOEH S SOEHSA, 50CA5 
� 67A* 50EHSA 50EHSt, SOCA5t 

C) 38 38A 50FA5 

Z 38A 38 50FES 

> 38A3 50FKS 
38HE7 50FY8 

W 38HK7 38HE7 50GY7 SOGY7A U 
w 39 39/44, 44 50GY7A 
= 39/44 39, 44 SOHC6 

40 SOHK6 50HC6 
• 40A l SOHN5 

40B2 50JY6 
40FRS SOl6G SOL6GT 
40KD6 SOl6GT 50l6G 
40KG6 SOX6 
40Z5 40Z5GT, 40Z5/45ZSGT, 50Y6G 50Y6GT, 50Y6GT /G 

45Z5GT 50Y6GT 50Y6G, 50Y6GT /G 
40ZS/45Z5GT 40Z5, 40Z5GT, 4SZ5GT 50Y6GT/G 50Y6G, 50Y6GT 
40ZSGT 40Z5, 40Z5/45Z5GT, 50Y7GT 50Z7G, 50Z7GT 

45Z5GT 50Z6G 50AX6G, SOAX6GT 
4 1  4 2 *  SOZ7G SOZ7GT, SOY7GT 

42 4 1 * 50Z7GT 50Z7G, 50Y7GT 

42EC4 51 5 1 5, 35, 35 /5 1 , 355/5 1 5, 

42KN6 355, 24A§, 245§ 

43 43MG 5 1 5  5 1 , 35, 3 5 / 5 1 , 355/ 5 1 5, 

43MG 43 355, 24A§, 245§ 

44 39, 39/44 52 

§ May nol work in all circuits. • Para llel·filament circuits. 
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To Replace Use To Replace Use 

53 83V 
53HK7 58HE7 84/6Z4 6Z4, 98 
55 55S G84 2Z2, 2Z2/G84 
55N3 85 85S 
55S 55 85AS 
56 56S, 27, 27S 85S 85 
56A 56AS, 67, 67 A, 37*, 88 82, 82V 

37A*, 76* 89 89Y 
56AS 56A, 67, 67A, 37*, 37A*, 89Y 89 

76* VR90 OB3, OB3A 
56R9 95 2A5 
56S 56, 27 27S 96 
57 57S 98 84/6Z4, 6Z4 
57A 57AS, 6C6*, 77* V99 
57AS 57A, 6C6*, 77* X99 
57S 57 VR l 05 OC3, OC3A 
58 58S 1 1 2A 1 2A • 
58AS 6D6*. 78* 1 1 7L7GT 1 1 717 / M7GT, 1 1 7M7GT 
58HE7 1 1 7l7/M7GT 1 1 7l7GT, 1 1 7M7GT " 

'" 58S 58 1 1 7M7GT 1 1 7l7GT, 1 1 717 / M7GT 0 
59 I 1 7N7GT 1 1 7P7GT '" 
59B 1 1 7P7GT 1 1 7N7GT � 60E3 1 1 7Z3 Z 60EH5 1 1 7Z4GT � 
60FX5 1 1 7Z6G 1 1 7Z6GT, 1 1 7Z6GT / G 
60Hl5 1 1 7Z6GT 1 1 7Z6G, 1 1 7Z6GT /G -t 

C 64 64A, 65, 65A, 36*, A* 1 1 7Z6GT/G 1 1 7Z6G, 1 1 7Z6GT c:a 
64A 64, 65, 65A, 36*, 36A* VR 1 50 OD3, OD3A '" 

'" 
65 65A, 64, 64A 1 82B/482B 71 *, 71 A*, 7 1 B* 
65A 65, 64, 64A 1 83/483 
67 67 A, 56A, 56AS, 37*, 485 VI 

37A*, 76* 807 W 
I 

67A 67, 56A, 56AS, 37*, 950 ..... 
37A*, 76* 951 l A4, l A4P, l A4T, l B4P, ...., 

� 
68 68A 1 B4G, 1 B4T, 32, 34, ..... 
68A 68 l C4*, I K4* 
70A7GT 5642 • 
70l7GT 5879 
71 7 1 A*, 7 1 B* 5881 6l6GC, 758 1 ,  758 1 A  
7 1 A  71 *, 7 1 B* 6080 6AS7G, 6AS7GA, 6AS7GT 
71 B 7 1 *, 7 1 A* 6267 
75 75S 6550 
75S 75 6973 
VR75 OA3, OA3A 7025 7025A, 1 2AX7, 1 2AX7A, 
76 37, 37A, 56A*, 56AS*, 1 2DF7, 1 2DT7, 1 2AD7*, 

67*, 67A* 1 2BZ7*, 1 2DM7* 
77 6C6, 57A*, 57AS* 7025A 7025, 1 2AX7, 1 2AX7A, 
78 6D6, 58AS 1 2 DF7, 1 2DT7, 1 2AD7*, 
79 1 2BZ7*, 1 2DM7* 
80 5X3, 1 3, 83V, 88 7027 7027A 
8 1  1 6, 1 68 7 1 89 7 1 89A 
82 82V 71 89A 
82V 82 7 1 99 
83 5Z3 7247 1 2 DW7 

§ May not work in al l circuits. * Parallel-filament circuits. 
t Series circuit not requiring c('ntrolied warm-up time. 41 



• 

• 

To Replace 

7355 
7408 

7534 
7543 
7581 
758 1 A  
7591 
759 1A 
7687 
7695 
7754 
7867 

Use 

6V6, 6V6G, 6V6GT, 
6V6GTA, 6V6GT/G, 
6V6GTY, 6V6GTX, 
6V6GX, 6V6Y 

6AU6, 6AU6A 
7581 A, 6L6GC 

759 1 A  

6EX6* 

To Replace 

7868 
8278 
9001 
9002 
9003 
8A 
8H 
BR 
XXB 
XXD 
XXFM 
XXl 
X 1 55 

Use 

BA 

3C6 
1 4AF7 
7X7 
7A4 
6BC8, 6BQ7, A, 6B58, 6BZ7, 

6BZ8, 6BK7*, 
6BK7A*, 6BK7B* 

ADDITIONAL SU BSTITUTES 

I Moy not work in oil circuits. • Porollel·fiIoment circuits. 
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Section 2 
PICTU RE-TUBE SUBSTITUTES 

Th is l isting is numerica l-a lph abetica l ,  with the substitutes shown 
in the right-h and col umn.  Substitutes are not reco mmended for 
some types and for this reason are not shown in many instances. 
The l isting of a certain tube type as a substitute for another one 
does not necess ari ly mean the reverse is true. Always refer to the 
left-hand col u m n for the original  type number, then find the 
substitute in the rig ht-hand co lumn.  

Minor  changes may" be necessary when a p icture tube is  substi
tuted. These changes a re ind icated by various symbols fo l lowing 
the type number. The key to these symbols is g iven below. 
Be absolutely certain to refer to this key. 

A l isting of those tubes that req u ire odd fi l ament voltages 
(other than 6.3 volts) is g iven on page 63. Those tu bes having low 

Eg2 potentials a re l isted on pages 6 1  and 62. This is a h andy refer
ence when setting up yo ur p icture-tube test ing and rejuven ating 
eq u ipment. 

Key to Footnotes : 
* Omit ion trap. 

** Add ion trap. 

# Connect pin 6 to pin 2 or pin 1 0. 
a May require longer or shorter H.V. lead. 

1 Parallel-filament circuits only. 

2 In some cases it may be necessary to reverse the red and green cathode leads 
to achieve proper balance. 

6 Add high-voltage filter capacitor. 
7 Ground the aquadag coating. 

a Change the anode connector. 
9 Change the ion trap. 

43 



To R.eplace Use To R.eplace Use 

2EP4 1 1 GP4 1 1 MP41 

7RP4 7RP4A 1 1 HP4 1 1 HP4A 
7RP4A 7RP4 1 1 HP4A 1 1 HP4 
8AP4 8AP4A 1 1 JP4 
8AP4A 8AP4 1 1 KP4 
8HP4 8MP4 1 1 lP4 1 1 CP41 

8lP4 1 1 MP4 7RP4A 
8MP4 1 1 QP4 
9ACP4 9AGP4 1 1 RP4 1 1 UP4 
9AGP4 9ACP4 1 1 SP22 1 1 WP22 
9QP4 9QP4A 1 1 TP4 
9QP4A 9QP4 1 1 UP4 1 1 RP4 
9SP4 1 1WP22 
9TP4 1 2AYP4 1 2AZP41 , 1 2BAP41, 
9UP4 9VP4/2300B4 1 2BSP41 

• 9VACP22 1 2AZP4 1 2AYP41 , 1 2BAP41 , 
9VAGP4 1 2BSP41 

('II 9VP4 1 2BAP4 1 2BSP4, 1 2AYP41 ,  f"e 
A. 9WP4 1 2AZP41 
U 9YP4 1 2BEP4 Q 
('II 1 0ABP4 1 0ABP4A, B, C, 1 0AEP41 1 2BFP4 
.- 1 0ABP4A 1 0ABP4, B, C, 1 0AEP41 1 2BGP4 � 1 0ABP4B 1 0ABP4, A, C, 1 0AEP41 1 2BJP4 
A. 1 0ABP4C 1 0ABP4, A, B, 1 0AEP41 1 2BKP4 1 2BlP4A, 1 2BQP4, u.I 
f"e 1 0AOP4 1 20HP4a, 1 20QP4a, 

1 0AEP4 1 0ABP41 , AI, B1 , C 1  1 2VABP4a 
1 0AJP4 1 2BlP4 1 2BQP4, 1 20HP4a 

lit 1 0ARN 1 2BMP4 1 2COP4, A u.I 
a:II I OASP4 1 2BNP4 1 2BNP4A 
;:) I OBP4 1 0BP4A, C9, 09, I OFP4*, 1 2BNP4A 1 2BNP4 
t- 1 0FP4A* 1 2BQP4 1 2BKP4, 1 2BlP4, 1 20HP4a 
u.I 1 0BP4A I OBP4, C9, 09, I OFP4*, A* 1 2BRP4 � I OBP4C I OBP40, 1 0BP49, A9, 1 2BSP4 1 2AYP4, 1 2AZP4, 1 2BAP4 ;:) 
t- I OFP4*, A* 1 2BTP4 

� 1 0BP40 I OBP4C, 1 0BP49, A9, 1 2BUP4 1 2BUP4A, B 
A. 1 0FP4*, A* 1 2BUP4A 1 2BUP4,B,C, 1 20HP4 

I OCP4 1 2BUP4B 1 2BUP4,A,C, 1 20HP4 
• I OOP4 1 2BUP4C 1 2BKP4 

1 0EP4 I OBP4A8, 1 0CP4*, 1 2BVP4 
1 0FP4*8, A*8 1 2BZP4 

1 0FP4 I OFP4A, I OBP4**, A**, 1 2CBP4 
C**, 0** 1 2COP4 1 2BMP4 

1 0FP4A I OFP4, I OBP4*·, A**, C**, 1 2CEP4 
0** 1 2CFP4 1 2CNP4, A 

I OMP4 I OMP4A 1 2CHP4 

1 0MP4A 1 0MP4 1 2CNP4 1 2CNP4A, 1 2CFP4 
1 0RP4 1 2CNP4A 1 2CNP4, 1 2CFP4 

I OVABP22 1 2CP4 

1 1 AP4 1 1 HP4 1 2CQP4 1 2BKP4 
1 1 BP4 1 1 HP4 1 2CSP4 

1 1 CP4 1 1 lP41 1 2CTP4 

1 1 0P4 1 2CVP4 
1 1 EP4 1 1  FP41 1 2CWP4 
1 1 FP4 1 1  EP41 1 2DCP22 
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To Replaee Use To Replaee Use 

1 2CZP4 1 3DP4 
1 2DEP4 1 3GP22 1 3MP22 
12DFP4 1 3J P22 1 2VATP22 
1 2DGP4 1 3lP22 
1 2DHP4 1 2BKP4, 1 2BlP4R,AR, 1 4ACP4 1 4AEP4* 

1 2BQP4R, 1 2BUP4R,AR, 1 4AEP4 
1 2VABP4 1 4AJP4 1 4ASP4*, 1 4AVP4* 

1 2DKP4 1 4ARP4 1 4AUP4' 
1 2DMP4 1 4ASP4 1 4AVP4 
1 2DQP4 1 2BKP4, 1 2DHP4, 1 4ATP4 

1 2VABP4a 1 4AUP4 1 4AWP4, 1 4ARP41 
1 2JP4 1 2RP4**, 1 2QP4**, 1 4AVP4 1 4ASP4 

1 2QP4A** 1 4AWP4 1 4AUP4 
1 2KP4 1 2KP4A, 1 2ZP4**, 1 4BCP22 

1 2ZP4A** 1 4BDP4 • 

1 2KP4A 1 2 KP4, 1 2ZP4**, 1 4BP4 1 4BP4A, 1 4CP4, A, 1 4EP4, 
." 

1 2ZP4A** 1 4CP4B* n 1 2LP4 1 2LP4A, 1 2LP4C, 1 2KP4*, 1 4BP4A 1 4BP4, 1 4CP4, A, 1 4EP4, -t 
1 2KP4A *, 1 2ZP49, 1 4CP4B* c: 
1 2ZP4A9 1 4CP4 1 4CP4A, 1 4BP4, A, 1 4EP4, " 

1 2LP4A 1 2LP4, 1 2LP4C, 1 2KP4*, 1 4CP4B* m 

1 2KP4A *, 1 2ZP49, 1 4CP4A 1 4BP4, A, 1 4CP4, 1 4EP4, -t 
1 2ZP4A9 1 4CP4B* c: 

1 2LP4C 1 2LP4, 1 2LP4A, 1 2KP*, 1 4CP4B 1 4CP4**, A**, 1 4BP4**, l1li' 
m 

1 2KP4A*, 1 2ZP49, A **,  1 4EP4** III 

1 2ZP4A9 1 4DP4 1 4CP47. 9, A7. 9, 
1 2QP4 1 2QP4A, 1 2RP4, 1 2JP4* 1 4EP47. 9, 1 4FP49, ... 
1 2QP4A 1 2QP4, 1 2RP4, 1 2JP4* 1 4UP4* t-J 
1 2RP4 1 2QP4, 1 2QP4A, 1 2JP4* 1 4EP4 1 4BP4, A, 1 4CP4, A, B* n 
1 2TP4 14GP4 N 

." 
1 2UP4 1 2UP4A, 1 2UP4B9 1 4HP4 t 1 2UP4A 12UP4, 12UP4B9 1 4KP4 1 4KP4A ... 
1 2UP4B 1 2UP49, 1 2UP4A9 1 4KP4A .r:a. 
1 2VABP4 1 2BKP4a, 1 2DHP4, 1 4NP4 1 4NP4A, 1 4 RP4, A, 1 4SP4, � 12DQP4R 1 4WP4*, 1 4XP4' ,  A' ,  g 
1 2VAHP22 1 2VASP22, 1 2VATP22 1 4ZP4* ." 
1 2VAMP4 1 2VAWP4 1 4NP4A 1 4NP4, 1 4RP4, A, 1 4SP4, t-J 

t-J 
1 2VAQP4 1 4WP4*, 1 4XP41 , AI , 
1 2VARP22 1 4ZP4* • 
1 2VASP22 1 2VAHP22, 1 2VATP22 1 4QP4 1 4QP4A, B*, 1 4HP4 
1 2VATP22 1 4QP4A 1 4QP4, B*, 1 4HP4 
1 2VAUP4 1 2VAWP41 1 4QP4B 1 4QP4**,  A**, 1 4HP4** 
1 2VAWP4 1 2VAMP4, 12VAUP4' 1 4RP4 1 4RP4A, 1 4NP4, A, 1 4SP4, 
1 2VAXP4 1 4WP4*, 1 4XP41 , AI , 
1 2VP4 1 2VP4A 1 4ZP4* 
1 2VP4A 1 2VP4 1 4R P4A 1 4RP4, 1 4NP4, A, 1 4SP4, 
1 2WP4 1 4WP4*, 1 4XP41 , AI , 
1 2XP4 1 4ZP4* 
1 2YP4 1 4SP4 1 4NP4, A. 14RP4, 
1 2ZP4 1 2ZP4A, 1 2JP46. 8, 1 4RP4A, 1 4WP4*, 

1 2KP4*, 1 2KP4A* 1 4XP4',  1 4XP4AI , 
1 2ZP4A 1 2ZP4, 1 2JP46. 8, 1 2KP4*, 1 4ZP4* 

1 2KP4A* 1 4UP4 1 4DP4** 
1 3AP4 1 4VADP22 1 4VAHP22 
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To Replace Use To Replace Use 

1 4VAEP22 1 4VALP22 1 6AXP4 1 6ASP4, 1 6ANP41, 
1 4VAFP22 1 6AQP41 

1 4VAHP22 14VADP22 1 6AYP4 1 6BDP41 
1 4VAJP22 1 6AZP4 1 6AWP41 
1 4VALP22 1 6BAP4 1 6BEP41 

1 4VAMP22 1 6BDP4 1 6AYP41 
1 4WP4 1 4ZP4 1 6BEP4 1 6BAP4a1 
1 4XP4 1 4XP4A, 1 4NP41 ,  AI , 1 6BFP4 1 6AUP4a 1 ,  1 6BMP4a 

1 4RP41 , 1 4RP4Al ,  1 6BGP4 1 6BWP4, 1 6BHP41 ,  
1 4SP41 , 1 4WP4*1 ,  1 6BVP4a, 1 6CMP4Aa 
1 4ZP4*1 1 6BMP4 1 6AUP4 1 , 1 6BFP411 

1 4XP4A 1 4XP4, 1 4NP41 ,  AI , 1 6BNP4 
1 4R P41 ,  1 4RP4Al , 1 6BRP4 1 6BVP41 ,  1 6BWP41a, 

• 
1 4SP41 , 1 4WP4*1 ,  1 6CAP41 a, 1 6CEP41a, 
1 4ZP4*1 1 6CJP41 ,  1 6CKP41, 

� 1 4ZP4 1 4WP4 1 6CMP41 
D. 1 5ACP22 1 4AFP22 1 6BSP4 1 6BKP4a, 1 6BLP4a1 ,  
t- 1 5ADP4 1 6BTP4a U 1 5AEP22 1 4VALP22 1 6BUP4 -0 ... 1 5AFP22 1 4VAlP22 1 6BVP4 1 6BWP4a 

co!. 1 5AP4 1 5DP4**,  A**  1 6BWP4 1 6BGP4, 1 6BVP4a 
N 1 5CP4 1 6CJP4a 
D. 

1 5DP4 1 5DP4A, 1 5AP4* 1 6BXP4 YI 
<C( 1 5DP4A 1 5 DP4, 1 5AP4* 1 6BYP4 
> 1 5GP22 1 6CAP4 1 6BWP4, 1 6CEP4, 
� 

1 5HP22 1 6BRP4a1 ,  1 6BVP4a, ... 
1 5JP4 1 6CJP4a, 1 6CKP41a, 
1 5KP22 1 5NP22 1 6CMP4a 

en 1 5LP22 1 4VADP22, 1 4VAHP22 1 6CDP22 YI 
ilia 1 5MP22 1 6CEP4 1 6BWP4, 1 6CAP4, 
::J 1 5NP22 1 4VADP22, 1 4VAHP22 1 6BRP4la, 1 6BVP4a, 
t- 1 5RP22 1 6CJP4a, 1 6CKP4la, 
YI 1 5SP22 1 5AFP22 1 6CMP4a 
D:: 1 5VACP4 1 6CFP4 ::J 
I- 1 5WP22 1 5LP22 1 6CHP4 1 6CHP4A, 1 6BSP4a 
U 1 5YP22 1 6CHP4A 1 6CHP4, 1 6BSP4a 
D. 1 6ABP4 1 6AEP4# 1 6CJP4 1 6BWP4a 

1 6ACP4 1 6CKP4 1 6BRP4 1 ,  1 4BVP41, 

• 1 6AEP4 1 6ABP4 1 6BWP4 1a, 1 6CAP41a, 
1 6AFP4 1 6CEP41a, 1 6CJP41 ,  
1 6ANP4 1 6AQP4, 1 6ASP41 ,  1 6CMP41 

1 6AXP41 1 6CMP4 1 6BVP4, 1 6CJP4, 1 6BRP4 1 ,  
1 6AP4 1 6AP4A, 1 6AP4S 1 6BWP4a, 1 6CAP4a, 
1 6AP4A 1 6AP4, S 1 6CEP4a, 1 6CKP41 
1 6AP4S 1 6AP4, A 1 6CMP4A 1 6BGP4a, 1 6BWP4a 
1 6AQP4 1 6ANP4, 1 6ASP41, 1 6CNP4 

1 6AXP41 1 6CP4 
1 6ASP4 1 6AXP4, 1 6ANP41, 1 6CQP4 

1 6AQP41 1 6CSP22 1 6DAP22 
1 6ATP4 1 6CTP4 1 6BWP4, 1 6CAP4, 1 6CEP4, 
1 6AUP4 1 6BFP4a1, 1 6BMP41 1 6BRP4la, 1 6BVP4a, 
1 6AVP4 1 6BCP4 1 6CJP4a, 1 6CKP41a, 
1 6AWP4 1 6AZP41 1 6CMP4a, 1 6CUP4& 
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To Replace Use To Replace Use 

l 6CUP4 l 6BVP4, l 6CJP4, l 6CMP4, l 6VARP4 
l 6BRP4l , l 6BWP4a, l 6VASP22 l 6VATP22 
l 6CAP4a, l 6CEP4a, l 6VATP22 l 6VASP22 
l 6CKP4l , l 6CTP4a l 6VAUP22 

l 6CWP4 l 6DCP4,A, l 6CXP4 l 6VAWP22 l 6VBDP22l , l 6VBMP22l 
l 6CXP4 l 6CWP4, l 6DCP4,A l 6VAXP22 
l 6CYP22 l 6VAYP4 
l 6DAP22 l 6CSP22 l 6VBCP4 l 7ESP4 
l 6DCP4 l 6DCP4A, l6CWP4, l 6VBDP22 l 6VAWP221, l 6VBMP22 

l 6CXP4 1 6VBEP22 
l 6DCP4A l 6DCP4, l 6CWP4, l 6CXP4 l 6VBFP22 
l 6DP4 l 6DP4A l 6VBGP22 
l 6DP4A l 6DP4 l 6VBHP22 l 6VBFP22 
l 6EP4 l 6 EP4A, l 6EP4B l 6VBMP22 l 6VAWP22l , l 6VBDP22 
l 6EP4A l 6EP4, 1 6EP4B 1 6VP4 l 6WP49, l 6YP47 • 
l 6EP4B l 6EP4, l 6EP4A l 6WP4 l 6WP4A, B7, l 6SP47, A7, 
l 6FP4 l 6VP49 ." 
l 6GP4 l 6GP4A l 6WP4A l 6WP4B, l 6SP4, A, n l 6GP4A l 6GP4 l 6WP47, l 6YP49 � 
l 6GP4B l 6GP4 l 6WP4B l 6WP4A, l 6SP4, A, C 
l 6GP4C l 6GP4 l 6WP47, l 6YP49 .., 

III l 6HP4 l 6HP4A l 6XP4 l 6QP4, 1 6UP49 
l 6HP4A l 6HP4 l 6YP4 l 6WP4A9, B9, l 6SP49, A9, � 
l 6JP4 l 6J P4A l 6VP46 C 

all 
l 6JP4A l 6JP4 l 6ZP4 l 6lP4, A, l 6CP46 III 
l 6KP4 l 6KP4A, l 6RP4, A, B*, l 7BP4B* '" 

l 7AP4 
l 6TP4 l 7ASP4 

l 6KP4A l6KP4, l 6RP4, A, B*, 1 7ATP4 1 7ATP4A, 1 7AVP4, ... 
1 6TP4 1 7AVP4A, 1 7BUP4, 0-

n l 6lP4 1 6LP4A, 1 6ZP4 1 7CBP4, 1 7CLP4, C 1 6LP4A 1 6LP4, 1 6ZP4 1 7BJP4*, 1 7BKP41, ." 
l 6MP4 l 6MP4A, l 6J P4, A 1 7BKP4Al, 1 7BSP4*1, t l 6MP4A l 6MP4, 1 6JP4, A 1 7CUP4*1, 1 7DCP4* 1 ,  ... 
1 6QP4 l 6XP4 1 7DJP41 'I 

all 1 6RP4 l6RP4A, 1 6KP4, A, 1 6TP4, 1 7ATP4A 1 7ATP4, 1 7AVP4, A. '-
1 6RP4B* 1 7BUP4, 1 7CBP4, ." 

.. l 6RP4A 16RP4, l 6KP4, l 6KP4A, l 7CLP4, 1 7BJP4*, 
1 6RP4B* 1 7BKP4l , Al , • 

l 6RP4B l 6KP4**, A**, l 6RP4**, l 7BSP4*1 ,  l 7CUP4*1 ,  
A**, l 6TP4** l 7DCP4*1 ,  l 7DJP41 

l 6SP4 16SP4A, l 6WP4A, B l 7AVP4 l 7AVP4A, l 7ATP4, A, 
l 6SP4A l 6SP4, l 6WP4A, B l 7BUP4, l 7CBP4, 
l 6TP4 l 6KP4, A, l 6RP4, l 6RP4A, l 7CLP4, l 7BJP4*, 

1 6RP4B* l 7BKP41, AI , l 7BSP4*1 , 
l 6UP4 l 6KP47, A7, 1 6QP49, l 7CUP4*1,  l 7DCP4*1, 

l 6RP47, A7, l 6TP47, l 7DJP41 
1 6XP49 l 7AVP4A l 7AVP4, l 7ATP4, A, 

1 6VABP4 l 7EMP4 l 7BUP4, l 7CBP4, 
1 6VABP22 l 6VACP22 1 7CLP4, 1 7BJP4*, 
l 6VACP22 l 6VABP22 1 7BKP41, AI, 1 7BSP4* 1 , 
16VAFP22 l 7CUP4*1 ,  l 7DCP4*1 ,  
1 6VAGP4 1 7DJP41 
1 6VAJP4 1 7BJP4 1 7BSP41, 1 7CUP41 ,  
1 6VAKP22 1 7DCP41 
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To Replace Use To Replace Use 

1 7BKP4 1 7BKP4A, 1 7ATP41 , AI , 1 7CDP4 
1 7AVP41,  AI , 1 7BJP4*1 , 1 7CEP4 1 7CFP41 

1 7BSP4*1 ,  1 7BUP41 , 1 7CFP4 1 7CEP41 
1 7CBP41 , 1 7CLP41, 1 7CGP4 
1 7CUP4* 1, 1 7DCP4*1, 1 7CKP4 1 7CAP4, 1 7BRP4**, 
1 7DJP41 1 7BZP41, 1 7CTP41,  

1 7BKP4A 1 7BKP4, 1 7ATP4 1 ,  AI , 1 7CVP41, 1 7DTP41, 
1 7AVP41, AI , 1 7BJP4*1 , 1 7BZP41 
1 7BSP4*, 1 7BUP41 , 1 7ClP4 1 7ATP4, A, 1 7AVP4, A, 
1 7CBP41, 1 7CLP41, 1 7BUP4, 1 7CBP4, 
1 7CUP4* 1 , 1 7DCP4* 1 , 1 7BJP4*, 1 7BKP41 , AI,  
1 7DJP41 1 7BSP4*1,  1 7CUP4*1 ,  

1 7BMP4 1 7BNP4* 1 7DCP4* 1 , 1 7DJP41 

1 7BNP4 1 7CMP4 1 7CNP4, 1 7CRP41, 

• 1 7BP4 1 7BP4A7, 1 7BP4B7, 1 7CXP41 
1 7BP4C7, 1 7BP4D7, 1 7CNP4 1 7CMP4, 1 7CRP41,  

• 1 7AP47, 1 7JP47 1 7CXP41 
A. 1 7BP4A 1 7BP46, B, C, D*, 1 7AP4, 1 7CP4 1 7CP4A 
t-
O 1 7JP4 1 7CP4A 1 7CP4 
..... 1 7BP4B 1 7BP46, 1 7BP4A, 1 7BP4C, 1 7CRP4 1 7CXP4, 1 7CMP41, 
... 

1 7BP4D*, 17AP4, 1 7CNP41 J 1 7JP4 1 7CSP4 1 7BWP4, 1 7BYP41 
A. 

1 7BP4C 1 7BP46, 1 7BP4A, 1 7BP4B, 1 7CTP4 1 7BZP41,  1 7CAP41, � 
ID 1 7BP4D*, 1 7AP4, 1 7CKP41, 1 7CVP41, 
..... 1 7J P4 1 7DTP41 ,  1 7DZP41 ... 

1 7BP4D 1 7BP4**6, 1 7BP4A**, 1 7CUP4 1 7DCP4, 1 7 BJP4, 1 7BSP4, 
1 7BP4B**, 1 7BP4C**, 1 7DJP4** 

In 1 7AP4**, 1 7JP4** 1 7CVP4 1 7BZP41, 1 7CAP41, 
11.1 1 7BRP4 1 7BZP4* 1 ,  1 7CAP4*, 1 7CKP41, 1 7CTP41,  ID 
:l 1 7C KP4*, 1 7CTP4*1 ,  1 7DTP41, 1 7DZP41 
t- 1 7CVP4*1 , 1 7DTP4*1 ,  1 7CWP4 1 7DSP4, 1 7EFP41 

11.1 1 7DZP4*1 1 7CXP4 1 7CRP4, 1 7CMP41 ,  
� 1 7BSP4 1 7BJP41, 1 7CUP41 ,  1 7CNP41 
:l 1 7DCP41 1 7CYP4 1 7CZP4 
t-
U 1 7BTP4 1 7CZP4 1 7CYP4 

A. 1 7BUP4 1 7ATP4, A, 1 7AVP4, A, 1 7DAP4 1 7DRP4 
1 7CBP4, 1 7CLP4, 1 7DBP4 1 7DWP4*1,  17HP41, 

• 1 7BJP4*, 1 7BKP41, 17HP4Al, 1 7HP4Bl , 
1 7BKP4Al ,  1 7BSP4*1 ,  1 7HP4C* I,  1 7 KP41, AI, 
1 7CUP4*1 ,  1 7DCP4*1, 1 7 RP41, C l  
1 7DJP41 1 7DCP4 1 7CUP4, 1 7BJP41, 1 7BSP41 

1 7BVP4 1 7BWP4*, 1 7BYP4*1 ,  1 7DEP4 

1 7CSP4* 1 7DHP4 1 7EBP4 

1 7BWP4 1 7CSP4, 1 7BYP41 1 7DJP4 1 7ATP41 ,  AI , 1 7AVP41 ,  

1 7BYP4 1 7BWP41, 1 7CSP41 AI, 1 7BJP4* 1 ,  1 7BKP41 ,  

1 7BZP4 1 7DSP4 AI, 1 7BSP4*1 ,  1 7BUP41 ,  

1 7CAP4 1 7BZP4, 1 7CKP4, 1 7DTP4, 1 7CBP41,  1 7CLP41,  

1 7BRP4**, 1 7CTP41, 1 7CUP4*, 1 7DCP4* 

1 7CVP41 ,  1 7DZP41 1 7DKP4 
1 7CBP4 1 7ATP4, A, 1 7AVP4, A, 1 7DlP4 1 7EBP41 

1 7BUP4, 1 7ClP4, 1 7DQP4 
1 7BJP4*, 1 7BKP41, AI ,  1 7DRP4 1 7DAP4 
1 7BSP4*1, 1 7CUP4*1 ,  1 7DSP4 1 7EBP41, 1 7EFP41 
1 7DCP4* 1 , 1 7DJP41 1 7DTP4 1 7DKP4 
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To R.eplace Use To R.eplace Use 

1 7DWP4 1 7SP4 
1 7DXP4 1 7DHP4, 1 7EBP4, 1 7DKP41 l lTP4 
1 7DZP4 1 7DTP41 1 7UP4 1 7QP4, 1 7QP4A, S*, 
1 7EAP4 1 7YP4 
1 7EBP4 1 7VACP22 1 7VADP22 
1 7EFP4 1 7VADP22 
1 7EHP4 1 7VP4 1 7VP4B, 1 71P4, A, S* 
1 7EJP22 1 7ENP22 1 7VP4S 1 7VP4, 1 7lP4, A, B* 
17EKP4 1 7YP4 1 7QP4, A, S* 
1 7ElP4 1 8VABP22 1 8VAJP22, 1 8VATP22 
1 7EMP4 1 6VABP4 1 8VAHP22 
1 7ENP22 1 7EJP22 1 8VAJP22 1 8VATP22, 1 8VBKP22 
1 7EQP4 1 7FCP4 1 8VAKP22 
17ESP4 1 6VBCP4 1 8VAlP22 1 8VATP22, 1 8VBKP22 
1 7EVP22 1 6VAFP22 1 8VAMP22 1 8VBDP22 • 
1 7EXP22 1 7FJP22 1 8VANP22 
1 7EZP22 1 6VABP22 1 8VASP22 1 8VBKP22 ." 
1 7FCP4 1 7EQP4 1 8VATP22 1 8VAJP22 n 
1 7FDP4 1 8VAUP22 -t 
1 7FGP22 1 8VAZP22 c: 
1 7FHP22 1 8VBDP22 1 8VAMP22 ;lei 

m 
1 7FJP22 1 7EXP22 1 8VBEP22 

-t 1 7FP4 1 7FP4A, 1 7HP4C* 1 8VBGP22 1 8VAlP22 C 
1 7FP4A 1 7FP4, 1 7HP4C* 1 8VBHP22 1 8VBKP221 , 1 9HXP22 CD 
1 7GP4 1 8VBJP22 m 

VI 
1 7HP4 1 7HP4A, B, C*, 1 7KP4, A� 1 8VBKP22 

1 7RP4, C, 1 7DBP41 , 1 8VBMP22 
1 7DWP4* 1 8VBQP4 ... 

1 7HP4A 1 7HP4, B, C*, 1 7KP4, A, 1 9ABP4 ..... 
C 

1 7RP4, C, 1 7DBP41 1 9ACP4 1 9CHP4, 1 9CKP4, 1 9D1P4, � 1 7DWP4* 1 9FVP4a1 ." 
1 7HP4B 1 7H P4, A, C*, 1 7KP4, A, 1 9AEP4 t 1 7RP4, C, 1 7DBP41, 1 9AFP4 1 9AUP4, 1 9BAP4 1 ,  ... 

1 7DWP4* 1 9BCP41 00 
1 7HP4C 1 7HP4**, A**, B**, 1 9AHP4 1 9A1P41 � 

VI 
1 7DWP4, 1 7KP4**, A**, 1 9AJP4 1 9CDP4 1 ,  1 9CQP4 1 ,  ." 

1 7JP4 17 AP4, 1 7BP46, A, B, C, 1 9CXP41 "., 

D* 1 9A1P4 1 9AHP41 

1 7KP4 1 7K P4A 1 9ANP4 1 9YP41 • 
1 7KP4A 1 7KP4 1 9AP4 1 9AP4A, 1 9AP4B, 1 9AP4C, 
1 71P4 171P4A, B*, 1 7VP4, B 1 9AP4D 
1 71P4A 1 7lP4, B*, 1 7VP4, 1 7VP4B 1 9AP4A 1 9AP4, 1 9AP4S, 1 9AP4C, 
1 71P4B 1 71P4**, A**, 1 7VP4**, 1 9AP4D 

B** 1 9AP4B 1 9AP4, 1 9AP4A, 1 9AP4C, 
1 7QCP4 1 9AP4D 
1 7QP4 1 7QP4A, B*, 1 7YP4 1 9AP4C 1 9AP4, 1 9AP4A, 1 9AP4B, 
1 7QP4A 1 7QP4, B*, 1 7YP4 1 9AP4D 
1 7QP4B 1 7QP4**, A**, 1 7YP4** 19AP4D 1 9AP4, 1 9AP4A, 1 9AP4B, 
1 7RP4 1 7RP4C, 1 7HP4, A, S, Co, 19AP4C 

1 7KP4, A, 1 7DSP41 , 1 9AQP4 1 9AXP41 , 1 9B1P41 , 
1 7DWP4* 1 9XP41 

1 7RP4C 1 7RP4, 1 7HP4, A, B, C*, 1 9ARP4 1 9A5P4 1 , 1 9CEP41 

1 7KP4, A, 1 7DBP41, 1 9A5P4 1 9CEP4, 1 9ARP41 

1 7DWP4* 
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To R.eplace Use To R.eplace Use 

1 9ATP4 19AFP4, 1 9AUP4, 1 9DCP4 1 9EDP4, 19EUP4, 
1 9BAP41, 1 9BCP41 , 1 9DWP41, 1 9FCP41 ,  
1 9BMP41 1 9FTP41, 1 9GJP41, Al 

1 9AUP4 19AFP4, 1 9BAP41, 1 9DEP4 1 9AVP4 
1 9BCP41 1 9DFP4 1 9CUP41 

1 9AVP4 1 9AYP41 1 9DHP4 1 9D5P4, 1 9EFP4, 1 9E5P4, 
1 9AXP4 19AYP4, 1 9AVP41 ,  1 9DUP41 , 1 9EAP41 ,  

1 9XP41 1 9ENP41,  AI, 1 9FUP4a1 
1 9AYP4 1 9AVP41 1 9DJP4 1 9BEP4, 1 9B5P4 
1 9BAP4 1 9BCP4, 1 9AFP41 ,  1 9DKP4 1 9CZP41, 1 9DAP41 

1 9AUP41 1 9DLP4 1 9CHP4, 1 9CKP4 
1 9BCP4 19BAP4, 1 9AFP41,  1 9DNP4 1 9DKP4, 1 9CZP41 ,  

1 9AUP41 1 9DAP41 
1 9BDP4 1 9DP4 1 9DP4A, 1 9FP46, 9, 
1 9BEP4 1 9CTP4, 1 9DJP4, 1 9GP46 • 1 9B5P41 1 9DP4A 1 9DP4, 1 9FP46, 9 1 9GP46 
1 9BFP4 1 9DQP4 1 9DRP41, 1 9FLP48, 'It 1 9BHP4 1 9AVP4 1 9FRP41 A-

lii 1 9BLP4 1 9CYP4 1 9DRP4 1 9DQP41, 1 9FLP481 ,  0-
1 9BMP4 1 9AFP4, 1 9AUP4, 1 9FRP41 -

J. 1 9BAP41, 1 9BCP41 1 9D5P4 1 9DHP4, 1 9EFP4, 1 9E5P4, 
A- 1 9BNP4 1 9BQP4, 1 9CVP41 ,  1 9DUP41, 1 9EAP41, 
t- 1 9DYP41, 1 9GMP41 1 9ENP41,  AI, 1 9FUP4al 
� 1 9BQP4 1 9BNP4, 1 9CVP41 ,  1 9DUP4 1 9ENP4, A, 1 9GHP4 0-
- 1 9DYP41, 1 9GMP41 1 9DVP4 1 9DZP4 

1 9BRP4 1 9DKP4, 1 9CZP4 1 ,  1 9DWP4 1 9EVP4, 1 9FCP4, 1 9GJP4, 
1 9DAP41 A, 1 9EDP41 

III 19B5P4 19BEP41,  1 9CTP41 ,  1 9DYP4 1 9CVP4, 1 9GMP4 III 
GQ 1 9DJP41 1 9DZP4 1 9BVP4 
:::l 1 9BTP4 1 9CYP4 1 9EAP4 1 9DUP4, 1 9ENP4, A, t- 1 9BVP4 1 9BWP41 1 9DHP41 ,  1 9D5P41 ,  
III 1 9BWP4 1 9BVP41 1 9EFP4 1 ,  1 9E5P41 � 

1 9CAP4 1 9BTP4 1 9EBP4 1 9GFP4a1 :::l 
t- 1 9CDP4 1 9CQP4, 1 9CXP4, 1 9AJP41 1 9ECP4 1 9HGP48 
U 1 9CEP4 1 9BAP4, 1 9BCP4, 1 9AFP41, 1 9EDP4 1 9DWP41, 1 9FCP41, 
A- 1 9AUP41, 1 9BMP41 1 9GJP41, Al 

1 9CFP4 1 9CH P4, 1 9CKP4, 1 9DLP4, 1 9EFP4 1 9DHP4, 1 9D5P4, 1 9E5P4, 
• 1 9FVP4a1 1 9DUP41 , 1 9EAP41 ,  

1 9CGP4 1 9ENP41, AI, 1 9GHP41 
1 9CHP4 1 9CKP4, 1 9DLP4, 1 9EGP4 1 9HAP41 

1 9FVP4a1 1 9EHP4 1 9EHP4A, 1 9DCP4, 1 9FJP41 
1 9CJP4 1 9AVP4 1 9EHP4A 1 9EHP4, 1 9DCP4, 1 9FJP41 
1 9CKP4 1 9FVP4a1 1 9EJP4 1 9FEP4, A, B 
1 9CLP4 1 9BDP4, 1 9CRP4 1 9EKP4 1 9EZP4 
1 9CMP4 1 9CMP4A, 1 9CHP41 1 9ELP4 1 9AVP4 
1 9CMP4A 1 9CUP4 1 9ENP4 1 9ENP4A, 1 9DUP4, � 

1 9CQP4 1 9CDP4, 1 9CXP4, 1 9AJP41 1 9EAP4, 1 9DHP4�, 
1 9CUP4 1 9DFP41 1 9D5P41 ,  1 9EFP41, 
1 9CVP4 1 9DYP4, 1 9GMP4 1 9E5P41 , 1 9GHP4 
1 9CXP4 1 9CDP4, 1 9CQP4, 1 9AJP41 1 9ENP4A 1 9ENP4, 1 9DUP4, 1 9EAP4, 
1 9CYP4 1 9DHP41 ,  1 9D5P41 , 
1 9CZP4 1 9DAP4, 1 9DKP41 1 9EFP41, 1 9E5P41 
1 9DAP4 1 9CZP4, 1 9DKP41 1 9GHP4 
1 9DBP4 1 9EP4 1 9JP4 
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To R.eplace Use To R.eplace Use 

1 9E5P4 1 9DHP4, 19D5P4, 1 9EFP4, 1 9GWP22 1 8VAHP22, 1 9HBP22, 
1 9DUP4' , 1 9EAP4' ,  1 9HRP22, 1 9JYP22 
1 9ENP4', A',  1 9GHP4 1 9GYP22 1 9EXP22, 1 9GVP22, 

1 9ETP4 1 9HQP22 
1 9EUP4 1 9DWP4', 1 9EDP4, 1 9HAP4 1 9EGP4' 

1 9FCP4' , 1 9FTP4', 19HBP22 1 9GWP22, 1 9HRP22, 
1 9GJP41 , A' 1 9JYP22 

1 9EXP22 1 9GVP22, 1 9GYP22 1 9HCP22 1 8VAJP22, 1 8VATP22, 
1 9EYP22 1 8VAHP22, 1 9FMP22 1 9JZP22 
1 9EZP4 1 9EKP4 1 9HGP4 1 9ECP4a 
19FBP4 1 9EGP4, 1 9HAP4 I 1 9HMP22 
1 9FCP4 1 9DWP4, 1 9GJP4, A, 1 9HNP22 1 8VAZP22 

1 9EDP4' 1 9HRP22 1 9GWP22, 1 9HBP22, 
1 9FEP4 1 9FEP4A, B, 1 9EJP4 1 9JYP22 
1 9FEP4A 1 9FEP4B 1 9HQP22 1 9GYP22 • 
1 9FEP4B 1 9FEP4A 1 9HTP22 
1 9FGP4 1 9HXP22 1 8VAJP22, 1 8VBHP22 ." 
1 9FHP4 1 9HYP22 1 8VAMP22 n 
1 9FJP4 1 9DCP41, 19EHP41 , 1 9J NP22 1 8VABP22, 1 8VAJP22 -t 

1 9EHP4A' 1 9JP4 1 9EP4 c: 
" 1 9FJP4A 1 9DWP4, 1 9EDP4',  1 9JWP22 m 

1 9FCP4, 1 9GJP4, A, 1 9JYP22 1 8VAHP22 
-t 

1 9GRP4 1 9J ZP22 1 8VAJ P22, 1 8VATP22 c: 
1 9F1P4 1 9DQP4a, 1 9DRP4a1 1 9K1P22 1 8VAKP22 all 

1 9FRP4a' 1 9QP4 m 
'" 

1 9FNP4 1 9GEP4', 1 9GKP4' 1 9TP22 
1 9FP4 1 9GP4 1 9VAFP22 
1 9FRP4 19DQP4', 1 9DRP4',  1 9VAGP22 19VAFP22 ... 

1 9F1P4a' 1 9VAHP4 19VCJP4, 1 9VClP4, 
0() 
m 

1 9FTP4 1 8VBQP4, 1 9DWP4, 1 9VCMP4 '" 
." 

1 9FCP4, 19GJP4, A, 1 9VAJP4 t 1 9DCP4', 1 9EDP4', 1 9VAlP4 ... 
1 9EUP4' 1 9VAMP22 0() 

1 9FWP4 1 9VANP22 1 9VBQP22 < 
1 9FXP22 1 9GWP22 1 9VAQP22 1 9VBSP22, 1 9VCBP22, n 

� 
1 9FZP4 1 9VCSP22 ." 
1 9GAP4 1 9VARP4 ".. 
1 9GBP4 1 9CZP4, 1 9DAP4, 1 9DKP4' 19VATP22 19VBRP22, 1 9VBWP22, 
1 9GEP4 1 9FNP4', 19GEP4A 1 9VCTP22, 1 9VDFP22 • 
1 9GEP4A 1 9FNP4', 1 9GEP4 1 9VBlP22 
1 9GFP4 1 9EBP4a1 1 9VBQP22 
1 9GHP4 1 9DHP4', 1 9DSP4' ,  1 9VBRP22 19VCTP22, 1 9VDFP22 

1 9DUP4, 1 9EAP4, 1 9VBSP22 1 9VAQP22, 1 9VCBP22, 
1 9EFP4',  1 9ENP4, A, 1 9VCSP22 
1 9E5P4' 1 9VBWP22 19VATP22, 1 9VBRP22, 

1 9GJP4 1 9GJP4A, 1 9DWP4, 1 9VCRP22, I 9VCTP22' ,  
1 9EDP4',  1 9FCP4 1 9VDFP22' 

1 9GJP4A 1 9GJP4, 1 9DWP4, 1 9VBZP4 
1 9EDP41 , 1 9FCP4 1 9VCBP22 1 9VCSP22 

1 9GKP4 1 9FNP4',  1 9GEP4' 1 9VCGP4 1 9VCJP4, 19VClP4, 
1 9GMP4 1 9CVP4, 1 9DYP4 1 9VCMP4 
1 9GP4 1 9FP49 19VCJP4 1 9VCGP4, 1 9VClP4, 
19G5P22 1 8VAHP221, 1 9EYP22 1 9VCMP4 
1 9GVP22 1 9GYP22 1 9VCKP4 20XP4 
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To R.eplace Use To Replace Use 

19VCLP4 1 9VCGP4, 1 9VCJP4, 20FP4 20GP47 
19VCMP4, 20YP4, 20GP4 20FP46 
20ZP4 20HP4 20HP4B, C, A7, 07, E*7, 

1 9VCMP4 19VCGP4, 19VCJP4, 20JP47, 20LP47, 20MP47 
1 9VCLP4, 20ABP4, 20HP4A 20HP4D, 20JP4, 20LP4, 
20YP4, 20ZP4 20MP4, 20HP46, B6, C6, 

1 9VCQP22A E* 
19VCRP22 20HP4B 20HP4, C, A7, 07, E*7, 
1 9VCSP22 1 9VCBP22 20JP47, 20LP47, 20MP47 
1 9VCTP22 19VBRP22, 1 9VDFP22 20HP4C 20HP4, B, A7, 07, E*7, 
1 9VCUP4 20JP47, 20LP47, 20MP47 
1 9VDFP22 1 9VBRP22, 1 9VCTP22 20HP40 20HP4A, 20JP4, 20LP4, 
19VP22 20MP4, 20HP46, B6, C6, 
1 9XP4 1 9AVP4, 1 9AXP41,  E* 

• 1 9AYP41 20HP4E 20HP4A * *, 20JP4**, 
1 9YP4 1 9ANP41 20LP4**, 20MP4** 

� 1 9ZP4 1 9BHP4, 1 9AQP41 20JP4 A. 
... 20ABP4 1 9VCJP4, 1 9VCLP4, 20LP4 20HP4A, 0, 20JP4, 20MP4, 
� 1 9VCMp4, 20RP4, 20HP46, B6, C6, E*  
.. 

20YP4, 20ZP4 20MP4 20HP4A, 0, 20JP4, 20LP4, 

� 20ADP4 20HP46, B6, C6, E* 
A. 20AEP4 20SP4a 20RP4 19VCJP4, 1 9VCLP4, 
... 20AHP4 1 9VCMP4, 20ABP4, U 20AKP4 20YP4, 20ZP4 > 0- 20BP4 20SP4 1 9VCJP4, 19VCLP4, 
.. 20CP4 20CP4B, C, 2001'4, B, 1 9VCMP4, 20AEP4a 

20CP4A7, 07, 200P4A7, 20TP4 20XP4 

VI C7, 0*7 20UP4 
.... 20CP4A 20CP40, 200P4A, C, 20VAOP22 20VAGP22 
ID 20CP46, B6, (6, 20DP46, 20VAEP22 J 
t- B6, 0* 20VAFP22 

20CP4B 20CP4, C, 200P4, B, 20VAGP22 20VAOP22 .... 
20CP4A7, 07, 20DP4A7, 20VAHP22 22ALP22 a: 

J C7, D*7 20VAJP22 20VASP22, 22ALP22 
t- 20CP4C 20CP4, B, 200P4, B, 20VASP22 20VAFP22 
� 20CP4A7, 07, 200P4A7, 20VATP4 
A. C7, 0*7 20VAQP4 

20CP40 20CP4A, 200P4A, C, 20WP4 
• 20CP46, B6, (6, 200P46, 20XP4 1 9VCKP4 

B6, 0* 20YP4 1 9VCLP4, 1 9VCMP4, 
2001'4 200P4B, 20CP4, B, C, 20ABP4, 20RP4, 20ZP4 

200P4A7, C7, 0*7, 20ZP4 1 9VCMP4, 20ABP4, 
20CP4A7, D7 20RP4, 20YP4 

20DP4A 200P4C, 20CP4A, 0, 2 1 ACP4 2 1 ACP4A, 2 1 AMP4, A, 
200P46, B6, 0*, 20CP46, 21 BSP4, 21 CUP4, 
B6, C6 2 1 AMP4B* 

20DP4B 200P4, 20CP4, B, C, 2 1 ACP4 2 1 ACP4, 2 1 AMP4, A, 
200P4A7, C7, 0*7, 21 BSP4, 2 1 CUP4, 
20CP4A7, 07 2 1 AMP4B* 

200P4C 200P4A, 20CP4A, 0, 2 1 AFP4 21 BCP4*7, 2 1YP47, A7, 
20DP46, B6, 0*, 20CP46, B*7 
B6, C6 2 1 ALP4 2 1 ALP4A, B, 2 1 ATP4, A, 

200P40 200P4A**, Coo, B, 2 1 BTP4, 2 1 CMP4, 
20CP4A* *, 0** 2 1 CWP4, 2 1 0NP4 
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To Rep'oce Use To Rep'oce Use 

21 AlP4A 2 1 AlP4, B, 2 1 ATP4, 2 1 AUP4C 21 AVP4C, 2 1 BDP4, 
2 1 ATP4A, 2 1 ATP4B, 2 1 AUP4**, A**, B**, 
21 BTP4, 21 CMP4, 2 1 AVP4**, A**, B** 
2 1 CWP4, 21 DNP4 2 1 AVP4 2 1 AVP4A, B, C*, 2 1 AUP4, 

2 1 AlP4B 21 ALP4, A, 2 1 ATP4, A, B, A, B, C*, 2 1 BDP4* 
21 BTP4, 21 CMP4, 2 1 AVP4A 21 AVP4, B, C*, 2 1AUP4, 
2 1  CWP4, 21 DNP4 A, B, C*, 2 1 BDP4* 

2 1 AMP4 21 AMP4A, 2 1 ACP4, A, 2 1 AVP4B 2 1  AVP4, A, C*, 2 1 AUP4, 
21 BSP4, 21 CUP4, A, B, C*, 2 1 BDP4* 
2 1 AMP4B* 2 1 AVP4C 2 1 AUP4C, 21 BDP4, 

2 1 AMP4A 21 AMP4, 21 ACP4, A, 2 1 AVP4**, A**, B**, 
2 1  BSP4, 21 CUP4, 2 1 AUP4**, A**, B** 
2 1 AMP4B* 2 1 AWP4 2 1 AWP4A* 

2 1 AMP4B 2 1 AMP4**, A**, 2 1 AWP4A 21 AWP4** 
2 1 ACP4**, A**, 2 1 AXP22 • 
21 BSP4**, 2 1 CUP4** 2 1 AXP22A 

2 1 ANP4 2 1 ANP4A 21 AYP4 2 1 X P4, A, B*, 2 1 ASP46 ." 

21 ANP4A 21 ANP4 2 1 BAP4 21 BNP4, 21 CBP4A, B, n 
21 AP4 2 1  CVP4, 2 1  DRP4, -t 
21 AQP4 21 AQP4A, 21 ACP47, A7, 21 FlP4 C 

21 AMP47, A7, B*7, 2 1 BCP4 21 YP4B, 2 1 YP4**, 
lII' 
m 

21 BSP47, 21 CUP47 2 1 YP4A** -t 
21 AQP4A 21 AQP4, 21 ACP47, A7, 2 1 BDP4 2 1 AUP4C, 21 AVP4C, c: 

21 AMP47, A7, B*7, 2 1 AUP4B**, 2 1 AVP4B** DII 
21 BSP47, 21 CUP47 2 1 BNP4 21 BAP4, 21 CBP4A, m 

'" 
21 ARP4 2 1 ARP4A 2 1 CVP4, 2 1 DRP4, 
2 1 ARP4A 2 1 ARP4 2 1  FlP4 
2 1 ASP4 21 AYP47, 2 1 XP47, 2 1 BRP4 � 

21 XP4A7, 2 1 XP4B*7 2 1 ACP4, A, 21 AMP4, A, 
... 

21 BSP4 � 
2 1ATP4 21 ATP4A, B, 2 1 AlP4, A, 2 1 CUP4, 2 1AMP4B* r-

B, 2 1 BTP4, 2 1 CMP4, 2 1 BTP4 2 1 ALP4Bl , 2 1 ATP4Al , ." 
.. 

21 CWP4, 21 DNP4, 2 1 BAP41 , 2 1 BNP4*l ,  � 
21 BAP4*, 21 BNP4*, 2 1 CMP41 , 2 1 CVP4*I ,  I � 
2 1 CVP4* 21 CWP41 , 2 1 DNP41 ... 

21 ATP4A 2 1 ATP4, B, 2 1 ALP4B, 2 1 CBP4 2 1 CBP4A, B, 2 1 DlP4, n 
21 BTP4, 21 CMP4, 21 DQP4, 21 DRP4, r-

." 
21 CWP4, 21 DNP4, 21 FlP4, 21 CKP41 .. 
21 BAP4*, 2 1 BNP4*, 2 1 CBP4A 21 CBP4B, 21 DlP4, 
2 1 CVP4* 21 DQP4, 21 DRP4, • 

21 ATP4B 21 ATP4, A, 2 1 AlP4, A, B, 21 FlP4, 2 1 CKP41 , 
2 1  BTP4, 2 1 CMP4, 2 1 CBP4B 2 1  CBP4A, 2 1  DlP4, 
21 CWP4, 21 DNP4, 21 DQP4, 21 DRP4, 
21 BAP4*, 21 BNP4*, 2 1 FlP4, 2 1 CKP41 

2 1 CVP4* 2 1 CDP4 2 1 CDP4A, 2 1 CKP4*1 
2 1 AUP4 2 1 AUP4A, B, C*, 2 1 AVP4, 2 1 CDP4A 2 1 CDP4, 2 1 CKP4*1 

2 1  AVP4A, 2 1 AVP4B, 2 1 CEP4 2 1 EMP4 
2 1 AVP4C*, 2 1 BDP4* 2 1 CEP4A 2 1 DWP41 

2 1 AUP4A 2 1 AUP4, B, C*, 21 AVP4, 2 1 CGP4 2 1 CHP4* 
21 AVP4A, 2 1 AVP4B, 2 1 CHP4 2 1 CGP4** 
21 AVP4C*, 2 1 BDP4* 2 1 CKP4 2 1 CBP4Al ,  2 1 DlP41 , 

2 1 AUP4B 2 1 AUP4, A, C*, 2 1 AVP4, 2 1 DRP41 , 21 FlP41 

21 AVP4A, 2 1 AVP4B, 2 1 CLP4 
2 1  AVP4C*, 2 1 BDP4* 
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To Replace Use To Replace Use 

2 1 CMP4 2 1 DNP4, 2 1 CBP4A*, 2 1 DNP41, 2 1 DRP4*1 ,  
21 CKP41 ,  2 1 DRP4*, 2 1 FlP4*1 
21 FlP4* 2 1 EP4 21 EP4A7, B7, C*7 

21 CQP4 21 CSP41 21 EP4A 21 EP4B, C* 
2 1 CSP4 2 1 CQP41 2 1 EP4B 21 EP4A, C* 
2 1 CUP4 2 1 ACP4, A, 2 1 AMP4, 21 EP4C 21 EP4A**, B** 

21 AMP4A, 2 1  BSP4, 21 EQP4 
2 1 AMP4B* 21 ERP4 

21 CVP4 2 1 BAP4, 21 BNP4, 21 CMP4, 21 ESP4 2 1 FAP4 
21 DNP4 21 EVP4 

2 1 CWP4 2 1 AlP4B, 21ATP4A, 21 EXP4 2 1 EQP41 
2 1 BTP4, 2 1 CMP4, 21 EZP4 
2 1 DNP4 21 FAP4 

• 2 1 CXP4 2 1 DSP41 21 FBP22 
2 1 CYP22 21 FBP22A 

N 21 CYP22A 2 1 FCP4 
N 2 1 CZP4 2 1 DEP4*, A*, 2 1 DHP4 1 *, 21 FDP4 A. 

21 DKP41*, Al * 21 FJP22 21 FKP22 � 
..( 21 DAP4 2 1 DMP41 21 FJP22A 
> 21 DEP4 21 DEP4A, 21 CZP4**, 21 FKP22 21 FJP22 -

21 DHP41, 2 1 DKP41 ,  2 1 FlP4 2 1  CBP4A, 21 DlP4, N 
J 21 DKP4Al 2 1 DRP4, 2 1 CKP41 
A. 2lDEP4A 2 1 DEP4 21 FMP4 

� 21 DFP4 21 CZP4*1 ,  2 1 DEP41, AI ,  21 FP4 21 FP4A7, D*7 
U 21 DWP41 ,  21 EMP4 21 FP4A 2 1 FP46, D* 
-

21 DHP4 2 1  CEP4, A, 21 DMP4, 21 FP4C 2 1 FP46, 21 FP4A, D* N 
21 DKP41, Al 21 FP4D 21 FP4A**, C** 

2 1 DJP4 2 1 CBP4Al , 21 CKP41,  21 FUP4 21 GTP41 
'" 21 DlP41, 2 1 DRP41,  21 FVP4 21 FWP4 W 

21 FlP41 21 FWP4 2 1 FVP4 � 
::> 2 1 DKP4 2 1 DKP4A, 2 1 DEP41, A1 ,  21 FXP4 
t- 21 DHP41 21 FYP4 
W 21 DKP4A 2 1 DKP4, 21 DEP41, A I ,  2 1  FZP4 
c.:: 21 DHP41 2 1 GAP4 2 1 GAP4A 
::> 21 DlP4 2 1 DQP4 21 GAP4A 21 GAP4 t-
O 21 DMP4 21 GBP4 

A. 21 DNP4 2 1 CBP4A*I , 21 CKP41� 21 GCP4 
2 1 CMP41, 2 1 DRP4*1 , 21 GEP4 

• 21 FlP4*1 21 GFP22 20VAGP22 
2 1 DP4 21 GHP4 
2 1 DQP4 2 1 CBP41, AI, Bl , 2 1 CKP41 , 2 1 GJ P4 

21 DlP41 ,  21 FlP41 21 GKP4 
2 1 DRP4 2 1 CBP4A, 2 1 DlP4, 2 1  FlP4, 21 GTP4 21 FUP41 

21 CKP41 21 GUP22 21 FBP22 
2 1 DSP4 2 1 CXP4 21 GVP22 2 1 GYP22 

- 2 1 DVP4 2 1 ENP4, 2 1 CKP4*1, 21 GWP22 20VAGP22 
21 DJP4*1 21 GYP22 2 1 GVP22 

2 1 DWP4 2 1 CEP4Al , 2 1 DFP41 2 1 JP4 2 1 JP4A 
2 1 EAP4 2 1J P4A 21 JP4 
2 1  ElP4 21 KP4 2 1  KP4A7 
2 1 EMP4 21 KP4A 21 KP46 
2 1 ENP4 2 1 CBP4A* 1,  2 1 CKP4*1 ,  2 1 MP4 

2 1  CMP41, 2 1  DJP4*1 ,  2 1 VABP22 2 1 VAKP22 
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To Replace Use To Replace Use 

2 1 VACP22 2 1 VAQP22, 21 VAUP22, 23ACP4 23TP4 
2 1 VAZP22 23AFP4 23BMP4, 23BTP4, 23YP4, 

2 1 VADP22 2 1 VARP22 23CDP41 
2 1 VAGP4 23AHP4 23ASP4, 23AUP4, 23CZP4, 
2 1 VAKP22 23AZP41 
21 VAlP22 23AKP4 23CVP41 
2 1 VAQP22 7 1 VAUP22, 2 1 VAZP22 23ALP4 23AMP41 ,  23CQP41, 
21 VARP22 23MP41 , 23MP4Al , 
2 1 VASP4 22ZP4 23VP41 

2 1 VATP4 22AFP4 23AMP4 23AlP41, 23CQP41, 
21 VAUP22 2 1 VAKP22, 2 1 VAQP22, 23MP41 , 23MP4Al , 

2 1 VAZP22 23VP41 
2 1 VAZP22 2 1 VAQP22, 2 1 VAUP22 23ANP4 23ATP4, 23BKP4, 23BlP4 
2 1WP4 2 1 WP4A, B* 23AQP4 23AMP4, 23VP4, 23AlP41 , • 
2 1 WP4A 21 WP4, B* 23AMP41,  23CQP41 ,  
2 1 WP4B 2 1 WP4**, A** 23FP41, AI, 23MP41, ." 
21 XP4 2 1 XP4A, B* 23MP4Al n 21 XP4A 2 1 XP4, B* 23ARP4 23AXP41 -I 
21 XP4B 2 1 XP4**, A** 23ASP4 C 
2 1 YP4 2 1 YP4A, B*, 21 BCP4* 23ATP4 23ANP4, 23BKP4, 23BlP4 � 
21 YP4A 2 1 YP4, B*, 2 1 BCP4* 23AUP4 23AHP4, 23ASP4, 23CZP4, .., 

21 YP4B 2 1 BCP4, 2 1 YP4**, A** 23AZP41 -I 
21 ZP4 2 1 ZP4A7, 2 1 ZP4B7, 23AVP4 23CP4, A, 23DXP4, C 

21 ZP4C*7 23AYP41 , 23BSP41 , 
m 
.., 

21 ZP4A 21 ZP4B, C* 23HP41 , 23SP41 � 

2 1 ZP4B 2 1 ZP4A, C*  23AWP4 23BJP4 
2 1 ZP4C 21 ZP4A**, B** 23AXP4 23EJP4 � 
22AFP4 2 1 VATP4 23AYP4 23BSP4, 23SP4, 23AVP41, -' 

22AHP22 22ASP22, 22UP22 23CP41, AI, 23DXP41 ,  < 
22AlP22 20VAJP22, 20VASP22 23HP41 � 

n 
22ANP22 20VAHP22 23AZP4 23ASP41 ." 
22AP4 22AP4A 23BAP4 23BP4 � 
22AP4A 22AP4 23BCP4 23CEP41 ,  23CMP41 � 22ARP22 20VAGP22 23BDP4 23BTP4 W 
22ASP22 23BEP4 23BEP4A m 
22ATP22 23BEP4A 23BEP4 10 
22JP22 20VAGP22, 22ARP22 23BGP4 23BHP4 ." 

olio 
22KP22 23BHP4 23BGP4 
22QP22 20VAGP22, 22ARP22, 23BJP4 23AWP4 • 

22JP22 23BKP4 23BlP4, 23ANP41 , 
22RP22 22KP22 23ATP41 
22SP22 20VAGP22 23BLP4 23BKP4, 23ANP41, 
22TP4 23ATP4 1 
22UP22 22ASP22 23BMP4 23AFP4, 23BTP4, 23XP4, 
22VABP4 23YP4, 23CDP41 
22VACP4 23BNP4 23ADP4, 23AVP4, 23CP4, 
22VADP4 A, 23DXP4, 23GP4, 
22VAEP4 23AYP41, 23BEP41, AI,  
22VAMP4 23GBP4, 23HFP4 23BQP41 , 23BSP41 , 
22VARP4 23GJP4, 23GWP4 23CBP41, 23SP4 1 ,  
22VASP4 23FCP4, 23FDP4, 23FHP4 23UP41 
22VATP4 23HGP4, 23JEP4 23BP4 23BAP4 
22WP22 23BQP4 23CBP4, 23UP4, 23DGP41 
22ZP4 2 1 VASP4 
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23BRP4 23BYP4, 23CSP4, 23RP4, 23DSP4A 23DSP4 
23CUP4 1 ,  23DP41 23DTP4 23DKP4, 23FlP41 

23BSP4 23AVP4 1 ,  23AYP41 23DVP4 23 DVP4A, 23DZP4 1 ,  
23CP4 1 ,  A I ,  23DXP41,  23EWP4 1, Al 
23GP41,  23HP4 1 ,  23DVP4A 23DVP4, 23DZP41 , 
23SP41 23EWP4 1 ,  Al 

23BTP4 23AFP4, 23BMP4, 23XP4, 23DWP4 23GHP41 
23YP4, 23CDP41 23DYP4 23ESP4 1 ,  23FVP41 

23BVP4 23CTP4 1 ,  23EAP41 23DZP4 23EWP4, A,  23DVP4 1 ,  Al 
23BXP4 23EDP4 23EAP4 23BVP4 1 ,  23CTP41 
23BYP4 23BRP4, 23CSP4, 23RP4, 23ECP4 

23C UP4 1 ,  23 DP41 23EDP4 

23BZP4 23EFP4 23FCP41, 23FDP4 1 ,  

23CAP4 23FHP4 1 ,  23GJP4 1 ,  A I , 

• 23CBP4 23BQP4, 23UP4 23GWP41 

23CDP4 23EGP22 

� 23CEP4 23ARP41 , 23CMP41 23EKP4 

0.. 23CGP4 23ASP41 23ENP4 23DLP4, A, 23FBP4, 
\I) 23CMP4 23BCP4 1 23FW P4 1 ,  Al .... 
� 23CP4 23CP4A, 23AVP4, 23DXP4, 23EP4 23FlP4A 
N 23AYP4 1 ,  23BSP4 1 ,  23EQP4 23ERP41 J 23HP41,  23SP41 23ERP4 23EQP41 
0.. 
� 23CP4A 23CP4, 23AVP4, 23DXP4, 23ESP4 23DYP4 1 ,  2 3 ETP4 1 ,  
at 23AYP4 1 ,  23BSP4 1 ,  23FVP4, A, 23GTP4 
� 23HP41 , 23SP41 23ETP4 23GTP4, 23FMP4 1 ,  N 

23CQP4 23FP4 1 ,  AI, 23VP41 23HMP4 1 ,  23HXP41 

23CSP4 23BRP4, 23BYP4, 23RP4, 23EWP4 23 EWP4A, 23DZP4, 
\I) 23CUP4 1 ,  23DP41 23DVP4 1 ,  Al 
'" 
at 23CTP4 23BVP4 1 ,  23EAP41 23EWP4A 2 3 EWP4, 23DZP4, 

;:) 23CUP4 23DP4, 23BRP4 1 ,  23BYP4 1 ,  23DVP4 1 ,  Al 
.... 23CSP 4 1 ,  23RP41 23EYP4 

'" 23CVP4 23A K P41 23EZP4 
� 23CWP4 23CXP41 23FAP4 
;:) 

23CXP4 23CWP41 23FBP4 23DlP4, A,  23ENP4, .... 
U 23CZP4 23ASP4 23FWP4 1 ,  A l  

0.. 23DAP4 23DCP4 1 23FCP4 22VASP4, 23FDP4, 

23DBP4 23FHP4, 23GJP4, A,  

• 23DCP4 23DAP41 23GWP4 , 23EFP41 

23DEP4 23FDP4 22VASP4, 23FCP4, 

23DFP4 23FHP4, 23GJP4, A, 

23DHP4 23DJP4, 23UP41 23GWP4, 23EFP41 

23DJP4 23DHP4, 2 3 UP41 23FHP4 22V ASP4, 23FCP4, 

23DKP4 23DTP4, 23FlP41 23FDP4, 23GJP4, A, 
23DlP4 23DlP4A, 23ENP4, 23GWP4, 23EFP4 1 

23FBP4, 23FWP4 1 ,  23FKP4 
2 3 FWP4Al 23FLP4 23DKP4 1 ,  23GTP41 

23DlP4 23DlP4A, 23ENP4, 23FMP4 23 ETP41 ,  23GTP4 1 ,  

23FBP4, 23FWP41 ,  Al 23HMP4 1 ,  23HXP4 

23DNP4 23FNP4 

23DP4 23CUP4, 23RBP4 1 ,  23FP4 23FP4A, 23VP41 

23BYP41 ,  23CSP41, 23FP4A 23FP4, 23VP41 

23RP41 23FRP4 23JFP41 

23DQP4 23FSP4 23JBP4 

23DSP4 23DSP4A 
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To Replace Use To Replace Use 

23FVP4 23FVP4A, 23DYP4 1 ,  23JBP4 
23ESP4, 23ETP4 1 ,  23JEP4 22VATP4, 23HGP4, 
23FMP4, 23HMP4 23HZP41 

23FVP4A 23FVP4, 23DYP4 1 ,  23ESP4, 23JFP4 23FRP41 
23ETP4 1 ,  23FMP4, 23JGP4 
23HMP4 23JLP4 23HU P4,A 

23FWP4 23FWP4A, 23DLP4 1 ,  AI , 23JP4 
23ENP4 1 ,  23FBP41 23JRP4 

23FWP4A 23FWP4, 23DlP4 1 ,  A I ,  23KP4 23KP4A 
23ENP4 1 ,  23FBP41 23KP4A 23KP4 

23GBP4 22VAMP4, 23H FP4, A 23MP4 23MP4A, 23AlP4 1 ,  

23GDP4 23DVP4, A, 23DZP4 1 ,  23AMP4 1 ,  23CQP 4 1 ,  
23EWP4 1 ,  A l  23VP41 

23GHP4 23DWP41 23MP4A 23MP4, 23AlP4 1 ,  
23GJP4 22VARP4, 23GJP4A, 23AMP4 1 ,  23CQP4 1 ,  

23GWP4 23VP41 • 
23GJP4A 22VARP4, 23GJP4, 23NP4 

23GWP4 23RP4 23BRP4, 23BYP� 23CSP� "'a 

23GKP4 23GRP41 23CUP4 1 ,  23DP41 0 
23GP4 23AVP4, 23CP4, A, 23H P4, 23SP4 23A YP4, 2 3 BSP4, -t 

23ADP4 1 ,  23AYP41 , 23AVP4 1 ,  23CP4 1 ,  A I ,  
e: 
;1Q 

2 3 BSP4 1 ,  23SP41 23DXP4 I ,  23UP41 m 
23GRP4 23GKP41 23TP4 23ACP4 -t 
23GSP4 23HZP41 23UP4 23BQP4, 23CBP4 e: 
23GTP4 23ETP4, 23FMP41 23VABP22 23VAXP22, 23VBSP22 ." 

23HMP4 1 ,  23H XP41 23VACP22 23VAlP22, 23VANP22, 
m 
'" 

23GVP4 23VAQP22, 23VARP22, 

23GWP4 22VARP4, 23GJP4, A 23VBRP22, 23VBTP22 

23GXP4 23HQP41 23VAlP22 23VANP22, 23VARP22 t-.) W 
23HBP4 23VAMP22 23VBWP22 on 

23HFP4 22VAMP4, 23H FP4A, 23VANP22 23VAlP22, 23VARP22 < 

23GBP4 23VAQP22 23VAMP22, 23VDBP22, 
"'a 

t 23H FP4A 22VAMP4, 23H FP4, 23VBRP22, 23VBWP22 t-.) 
23GBP4 23VARP22 23VAlP22, 23VANP22 W 

23HGP4 22VATP4, 23JEP4 23VATP22 23VAlP22 < 
23H KP4 23VAXP22 23VABP22, 23VAlP22, 

"'a 
0l:Io 

23HMP4 23DYP4 1 ,  23ESP4 1 ,  23VBSP22 

2 3 ETP4 1 ,  23FMP4 1 ,  23VAYP22 23VACP22, 23VAQP22, • 
23FVP4 1 ,  A I ,  23GTP4 1 ,  23VBAP22 

23HXP41 23VAZP22 

23HP4 23AVP4, 23CP4, A, 23VBAP22 23VACP22, 23VAMP22, 

23DXP4, 23AYP4 1 ,  23VAQP22, 23VBWP22 

23BSP41 ,  23SP41 23VBCP22 23VAQP22, 23VBDP22 

23HQP4 23GXP41 23VBDP22 23VAQP22, 23VBAP22, 

23HRP4 23HWP4 23VBWP22 

23HTP4 23VBKP22 

23HUP4 23HUP4A, 23JlP4 23VBNP22 23VA YP22, 23VBCP22, 

23H UP4A 23HUP4, 23JlP4 23VBKP22, 25BKP22 

23HWP4 23HWP4A 23VBRP22 23VAMP22, 23VAQP22 

23HWP4A 23HWP4 23VBSP22 23VABP22, 23VAXP22 

23HXP4 23ETP41 ,  23FMP4, 23VBTP22 23VACP22, 23VAQP22 

23GTP4 1 ,  23HMP41 23VBWP22 23VAMP22 

2 3 H Z P4 23GSP4 1 ,  23HGP41 23VP4 23AlP4 1 ,  23AMP4 1 ,  

23JAP4 23CQP41, 23MP41, Al 
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To Replace Use To Replace Use 

23WP4 23FP4A 24TP4 24ADP4, 24CP4, 24CP4A, 
23XP4 23AFP4, 23BMP4, 23BTP4, 24QP4, 24VP4, 24VP4A, 

23YP4, 23CDP4' 24CP4B* 
23YP4 23AFP4, 23BMP4, 23BTP4, 24VP4 24VP4A, 24ADP4, 24CP4, 

23XP4, 23CDP4' A, 24QP4, 24TP4, 
23ZP4 23BKP4 24CP4B* 
24ADP4 24CP4' ,  A',  B*',  24TP4' ,  24VP4A 24VP4, 24ADP4, 24CP4, 

24VP4', A' 24CP4A, 24QP4, 
24AEP4 24TP4, 24CP4B* 
24AHP4 24ALP4, 24AQP4' , 24XP4 

24AWP4' , 24AXP4' 24YP4 24ANP4, 24AUP4, 24DP4, 
24AJP4 24ATP4 A, 24ZP4, 24AEP4*, 
24ALP4 24AHP4, 24AQP4', 24ASP4' 

24AWP4' ,  24AXP4' 24ZP4 24AEP4, 24ANP4, 
• 24AMP4 24AUP4, 24DP4, 

24ANP4 24DP4, A, 24AEP4*, 24DP4A, 24YP4, 
N 24ASP4*' , 24AUP4*, 24ASP4' 
N 24YP4', 24ZP4*' 25ABP22 23VALP22, 23VANP22, A. 
0 24AP4 24AP4A 23VARP22, 25XP22 
m 24AP4A 24AP4 25AEP22 25YP22 
In 24AP4B 24AP4 25AFP22 23VALP22, 23VANP22, N 
J 24AQP4 24AHP4' , 24ALP4' ,  23VARP22, 25BMP22 

A. 24AWP4', 24AXP4' 25AJP22 23VALP22, 23VANP22, 

� 24ASP4 24AEP4', 24AUP4' 23VAQP22, 23VARP22, 
� 24ATP4 24AJP4' 23VBRP22, 25BHP22 
N 24AUP4 25AKP22 

24AVP4 25ALP22 25ALP22A 

'" 24AWP4 25ALP22A 25ALP22 
IU 24AXP4 24AHP4', 24ALP4' ,  25AMP22 m 24AQP4', 24AWP4' 25ANP22 23VABP22, 23VALP22, ;:) 
t- 24BAP4 23VANP22, 23VARP22, 

24BCP4 25BAP22 1&1 24BEP4 23VALP22, 23VANP22, c.= 25AP22 
;:) 24BP4 23VARP22, 25ABP22, 
t- 24CP4 24CP4A, 24ADP4, 24QP4, 25XP22 U 24TP4, 24VP4, A, 25AP22A 23VALP22, 23VANP22, 
A. 24CP4B* 23VARP22, 25ABP22, 

24CP4A 24CP4, 24ADP4, 24QP4, 25XP22 
• 24TP4 24VP4, A, 25AQP22 23VABP22, 23VAXP22 

24CP4B* 25AWP22 23VACP22, 23VALP22, 
24CP4B 24CP4**, A**, 24ADP4**, 23VANP22, 23VAQP22, 

24QP4**, 24TP4**, 23VARP22, 23VBNP22, 
24VP4**, A** 23VBTP22, 25BKP22 

24DP4 24DP4A, 24ANP4, 25AYP22 
24AEP4*, 24ASP4*' ,  25AZP22 23VACP22, 23VALP22, 
24AUP4*, 24YP4 ' ,  23VANP22, 23VAQP22, 
24ZP4*' 23VARP22, 23VBPR22, 

24DP4A 24DP4, 24ANP4, 24AEP4*, 23VBTP22 
24ASP4*', 24AUP4*, 25BAP22 23VABP22, 23VALP22, 
24YP4' , 24ZP4*' 23VAXP22, 25ANP22, 

24QP4 24ADP4, 24CP4, A, 24TP4, 25GP22A 
24VP4, 24VP4A, 25BCP22 23VANP22 
24CP4B* 25BDP22 
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To Replace 

25BFP22 

25BGP22 

25BHP22 

25BKP22 
25BMP22 

25BP22 
25BP22A 
25DP4 
25FP22 
25FP22A 
25GP22A 

25HP4 
25JP4 
25KP4 
25lP4 
25TP4 
25VABP22 

25VACP22 

25VADP22 

25VAEP22 

25VAGP22 

25VAJP22 
25VAKP22 
25VAMP22 
25VAQP22 
25VAXP22 
25VAZP22 

25VBEP22 

25VBGP22 

25VBJP22 
25VBKP22 

25VBlP22 
25VBMP22 

Use 

23VACP22, 23VAlP22, 
23VANP22, 23VAQP22, 
23VARP22, 23VBTP22 

23VAlP22, 23VANP22, 
23VARP22 

23VAlP22, 23VANP22, 
23VAQP22, 23VARP22, 
23VBRP22 

23VALP22, 23VANP22, 
23VARP22 

25YP22 
25YP22 

25FP22A 
25FP22 
23VABP22, 23VAlP22, 

23VANP22, 23VARP22, 
25ABP22, 25ANP22, 
25BAP22, 25GP22 

25lP41 
25KP41 

25VADP22, 25VAJP22, 
25VAMP22, 25VCGP22 

25V AFP22, 25VAQP22, 
25VBQP22, 25VBZP22, 
25VCBP22 

25VABP22, 25VBMP22 
25VCGP22 

25VABP22, 25VADP22, 
25VCGP22 � 25VACP22, 25VBQP22, � 
25VBZP22, 25VCBP22 � 

25VBEP2� 25VBYP2� 
25VCDP22 

25VABP22, 25VCGP22 
25VBlP22, 25VCGP22 
25VABP22 
25VACP22, 25VCBP22 

25VBGP22, 25VBRP22, 
25VCBP221 

25VAGP22, 25VBTP22, 
25VBYP22, 25VCDP22 

25VAZP22, 25VBRP22, 
25VCBP221 ,  25VCFP22 

25VAXP22 
25VAGP22, 25VBEP22, 

25VBYP221, 25VCDP22 
25VAKP22 
25VABP22, 25VADP22 

To Replace Use 

25VBQP22 25VCFP22 
25VBRP22 25VCBP221 ,  25VCFP221 
25VBTP22 25VBYP22, 25VCDP22 
25VBYP22 25VCDP22 
25VBZP22 25VBQP22, 25VCBP22 
25VCBP22 25VAZP221, 25VBGP221, 

25VBRP221, 25VCFP22 
25VCDP22 25VBYP22 
25VCFP22 25VCBP22 
25VCGP22 
25WP22 23VABP22, 23VAlP22, 

23VANP22, 23VARP22, 
25ABP22, 25ANP22 

25XP22 23VAlP22, 23VANP22, 
23VARP22, 25ABP22, • 
25BGP22, 25GP22A 

25YP22 25BP22,A ." 
25ZP22 23VAlP22, 23VANP22, n 

23VARP22 -I 
27ABP4 27ADP4, 27AGP4, c: 

27AFP41 ;:IaI 
'" 

27ACP4 27YP4 
-I 27ADP4 27AFP41 c: 

27AEP4 27ZP41 m 
27AFP4 27ADP41 '" 

&It 
27AGP4 27ABP4, 27ADP4, 27AFP41 
27AP4 
27EP4 27GP4 ..., 
27GP4 27EP4 U1 

m 
27lP4 .., 
27MP4 ." 

..., 
27NP4 27RP4 ..., 
27RP4 27NP4, 27RP4A* 1 
27RP4A 27NP4, 27RP4* � 
27SP4 27UP4*, 27VP4*, 27XP4* 0 

::z: 
27UP4 27SP4, 27VP4*, 27XP4* m 
27VP4 27XP4 � 
27WP4 
27XP4 • 
27YP4 27ACP4 
27ZP4 27AEP41 
30BP4 
230ACB4 9AGP4 
230RB4 9WP4 
230TB4 9WP4 
3 1 0AVB4 1 2CNP4 
320GB22 1 2DCP22 
370AB22 1 5NP22 
370CB22 1 4VAMP22, 1 5AEP22, 

1 5NP22 
370CR22 1 5NP22 
400AFB4A 1 6BGP4 
400CVB22 1 6CYP22 
440HB4 1 7EMP4 
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To Replace Use To Replace Use 

440VB4 1 7EWP4 490BVB22 1 9JWP22 
470ACB4 1 9AYP4 490BXB22 1 9JWP22 
490AB22 1 9EXP222, 1 9GYP222 49OCB22 1 9EXP222, 1 9GVP222 
490ACB22 1 9EXP222, 1 9GYP222 4900B22 1 9EXP222, 1 9GVP222 
490AOB22 1 9EXP222, 1 9GYP222 490EB22 1 9EXP222, 1 9GVP222 
490AEB22 1 9EYP222, 1 9GWP222 490EB22A 1 9EXP222, 1 9GVP222 
490AFB22 1 9EYP222, 1 9GWP222 490FB22 1 9EXP222, 1 9GVP222 
490AGB22 1 9EYP222, 1 9GWP222 49OOB22 1 9EXP222, 1 9GVP222 
490AHB22 1 9EXP222, 1 9GYP222 490HB22 1 9EXP22, 1 9GVP22 
490AHB22A 1 9EXP222, 1 9GVP22 490JB22 1 9EXP22, 1 9GVP22 
490AJB22 1 9EYP22, 1 9GWP22 490JB22A 1 9EXP22, 1 9GVP22 
490AJB22A 1 9EYP22, 1 9GWP22 490KB22 1 9EXP222, 1 9GVP222 
490AKB22 1 9EXP222, 1 9GVP222 490KB22A 1 9EXP222, 1 9GVP222 
490AlB22 1 9EXP222, 1 9GVP222 490lB22 1 9EXP222, 1 9GVP222 

• 490AMB22 1 8VAMP22, 1 9EXP222, 490MB22 1 9EXP222, 1 9GVP222 

CO 1 9GVP222 490NB22 1 9EYP222, 1 9GWP222 

CO 490ANB22 1 9EXP222, 1 9GVP222 490RB22 1 9EYP222, 1 9GWP222 
I 490ARB22 1 9EYP222, 1 9GWP222 490SB22 19EYP222, 1 9GWP222 "" 

� 490ASB22 1 8VAHP22, 1 9EYP222, 490TB22 1 9EYP222, 1 9GWP222 

� 1 9GWP22 490UB22 1 9EXP22', 1 9GVP222 

l 490BAB22 1 9GVP22, 1 9GXP22 490VB22 1 9EXP22', 19GVP222 
490BCB22 1 8VAHP22, 1 9GWP22, 490WB22 1 9EYP222, 1 9GWP222 

all 1 9EYP22 490XB22 19EYP222, 1 9GWP222 
> 490BOB22 1 8VAHP22, 1 9GWP222, 490YB22 19EYP222, 1 9GWP222 0 1 9GYP222 490ZB22 19EYP22� 1 9GWP222 • 
• 490BGB22 1 9GVP22, 1 9EXP22 500KB4 20TP4 

490BHB22 1 8VAHP22, 1 9EXP22, A23-1 0W 9XP4 

UI 
1 9GVP22 A31 -265W 1 2VAMP4 

1&.1 490BKB22 1 8VAKP22 A44-1 8W 1 9VCUP4 
all 490BNB22 1 9JWP22 AW43-80 1 7BTP4 j 490BRB22 1 8VAHP22, 1 9EYP22, AW43-88 1 7CVP4 t-

1 9GWP22 AW53-80 2 1 CLP4 
1&.1 490BUB22 1 8VAKP22 AW53-88 2 1 DKP4 I:IIi: 
j 
t-
U 
A: 

• 
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LOW Eg2 
Type Voltage Type Voltage Type Voltage 

8DP4 1 50V 1 2VA8P4 50V 1 9CKP4 50V 
9ACP4 1 00V 1 2VAMP4 1 30V 1 9C1P4 35V 
9AGP4 l 00V 1 3AP4 50V 1 9CMP4 30V 
9QP4,A 200V 1 2VAXP4 1 50V 1 9CQP4 50V 
9TP4 50V 1 3DP4 50V 1 9CUP4 65V 
9UP4 1 00V 1 4ACP4 1 25V 1 9CVP4 50V 
9VP4 1 00V 1 4AEP4 n ov 1 9CXP4 45V 
9WP4 1 00V 1 4AJP4 250V 1 9DBP4 40V 
9YP4 1 00V 1 4ARP4 50V 1 9DFP4 65V 
1 0ARP4 1 40V 1 4AUP4 50V 1 9DHP4 50V 
1 0ASP4 1 00V 1 4AWP4 50V 1 9D1P4 50V 
l l AP4 1 50V 1 5ADP4 50V 19D5P4 50V 
l 1 BP4 1 50V 1 5JP4 50V 1 9DUP4 50V 
l l DP4 50V 1 6ATP4 50V 19DVP4 1 50V 
l 1 GP4 1 35V 1 6AVP4 35V 1 9DYP4 50V 
l l JP4 50V 1 6AWP4 1 50V 1 9DZP4 1 50V 
l 1 KP4 50V 1 6AZP4 1 50V 1 9EAP4 50V 
l 1 HP4 1 50V 1 6BAP4 50V 1 9ECP4 1 50V 
l 1 MP4 1 35V 1 6BEP4 50V 1 9EFP4 50V 
l 1 QP4 l 00V 1 6BNP4 50V 1 9EGP4 50V 
l 1 RP4 1 40V 1 6BSP4 50V 19EJP4 30V 
1 1 UP4 1 40V 1 6BUP4 1 00V 1 9EKP4 45V 
1 2BEP4 30V 1 6BXP4 35V 1 9ENP4 50V 
1 2BFP4 200V 1 6BYP4 1 00V 1 9E5P4 50V 
1 2BGP4 50V 1 6CFP4 1 40V 1 9ETP4 50V 
1 2BKP4 50V 1 6CHP4 30V 1 9EZP4 45V 
1 2BlP4 30V 1 6CNP4 1 00V 1 9FBP4 50V 
1 2BMP4 1 40V 1 6CQP4 1 40V 1 9FEP4 30V 
1 2BNP4 250V 1 6CWP4 l 00V 1 9GHP4 50V 
1 2BQP4 50V 1 6CXP4 1 00V 1 9GMP4 50V 
1 2BRP4 30V 1 6DCP4A 1 40V 1 9HAP4 50V 
1 2BTP4 50V 1 6VABP4 50V 1 9HGP4 1 50V 
1 2BUP4 50V 1 6VARP4 50V 1 9VClP4 50V 
1 2BVP4 50V 1 7BMP4 1 1 0V 1 9VCMP4 50V 
1 2BZP4 1 00V 1 7BNP4 l l OV 20ABP4 50V 
12CBP4 30V 1 7CMP4 50V 20ADP4 35V 
1 2CDP4 1 40V 1 7CNP4 50V 20AHP4 1 50V 
1 2CEP4 1 00V 1 7CRP4 50V 20AZP4 30V 
1 2CFP4 200V 1 7CXP4 50V 2ORP4 50V 
1 2CNP4 200V 1 7DQP4 50V 20SP4 30V 
1 2CQP4 40V 1 7EHP4 50V 20YP4 50V 
1 2CSP4 1 00V 17ElP4 50V 20ZP4 50V 
1 2CTP4 1 00V 1 7EMP4 50V 2 1 CGP4 l l OV 
1 2CVP4 1 00V 1 9ACP4 50V 2 1 CHP4 l l OV 
1 2CWP4 1 40V 1 9AEP4 1 00V 2 1 CXP4 50V 
1 2CZP4 1 00V 1 9AJP4 50V 2 1 DSP4 50V 
1 2DEP4 1 00V 1 9BDP4 50V 2 1 FMP4 50V 
1 2DFP4 200V 1 9BNP4 50V 2 1 FUP4 50V 
1 2DGP4 50V 1 9BQP4 50V 2 1  FYP4 50V 
1 2DHP4 50V 1 9CDP4 50V 2 1 GAP4 30V 
1 2DKP4 1 40V 1 9CFP4 50V 2 1 GBP4 50V 
1 2DQP4 50V 1 9CHP4 50V 2 1 GEP4 50V 
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LOW Eg2 
Type Voltage Type Voltage Type Voltage 

21 GHP4 30V 23DSP4 6SV 23GVP4 4SV 
2 1 GKP4 SOV 23DWP4 200V 23GWP4 SOV 
2 1 GTP4 SOV 23ECP4 3SV 23HKP4 l S0V 
22VARP4 SOV 23EFP4 SOV 23HRP4 30V 
22VASP4 SOV 23ENP4 SOV 23HUP4,A 30V 
23ANP4 SOV 23EP4 SOV 23JlP4 30V 
23ATP4 SOV 23EYP4 3SV 23JRP4 30V 
23AWP4 SOV 23EZP4 SOV 23JFP4 SOV 
23BGP4 SOV 23FBP4 SOV 23JGP4 30V 
23BHP4 SOV 23FCP4 SOV 23JP4 SOV 
23BJP4 SOV 23FDP4 SOV 23NP4 SOV 
23BKP4 SOV 23FHP4 SOV 23ZP4 SOV 
23BlP4 SOV 23FRP4 SOV 24AJP4 SOV 
23DAP4 SOV 23FWP4 SOV 24ATP4 SOV 
23DBP4 SOV 23GHP4 200V 24BAP4 SOV 
23DCP4 SOV 23GJP4 SOV 2SHP4 SOV 
23DlP4 SOV 23GRP4 30V 2SVBZP22 200V 
23DNP4 3SV 23GUP4 30V 
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ODD F ILAMENT VOLTAGES 
Type Voltage Type Voltage Type Voltage 

9ACP4 1 2.0V 1 2BRP4 1 2.6V 1 7CDP4 8.4V 
9AGP4 1 2.0V 1 2BTP4 1 2.6V 1 7DAP4 2.68V 
9QP4,A 4.7V 1 2BVP4 1 2.6V 1 7DEP4 2.35V 
9UP4 1 2.6V 1 2BZP4 1 2.0V 1 7DRP4 2.68V 
9VP4 1 2.6V 1 2CEP4 1 2 .6V 1 9ABP4 2.68V 
9WP4 1 2.0V 1 2CFP4 4.2V 1 9AEP4 1 2.6V 
9YP4 1 2.6V 1 2CNP4 4.2V 19BUP4 2.2V 
1 0ADP4 8.4V 1 2CVP4 1 2.0V 1 9FWP4 4.2V 
l l NP4 1 1 .0V 1 2CP4 2.5V 2 1 EAP4 2.35V 
l 1 QP4 1 2 .6V 1 2CZP4 1 2.6V 21 EVP4 2.68V 
l 1WP22 1 3.8V 1 4ATP4 8.4V 23BZP4 8.4V 
1 2AP4 2.5V 1 6CNP4 12 .0V 23CAP4 8.4V 
1 2BFP4 4.2V 1 6CXP4 1 2.0V 23EHP4 8.4V 
1 28JP4 4.2V 24AVP4 2.35V 

63 



64 

Section 3 

CROSS REFERENCE OF 
SUBMINI ATURE TUBES 

This section l ists submin iature tubes and recom mended substi
tutes. Tubes a re l isted in numerica l-alph abetical order, with the 
substitutes shown in the rig ht-hand co lumn. 

To use th is section, locate the tube type to be rep laced in the 
left-h and co lumn.  Then refer to the rig ht-hand col umn for the 
substitute. The substitutes l isted include on ly those tubes w h ich 
have s imi l ar, or imp roved, characteristics and can be inserted 
directly into the socket. No rewiring or mech an ica l changes 
are needed, a lthough the associ ated service controls may have 
to be readj usted. When no substitutes are shown, none a re 
recommended. 

Substitutes marked with an asterisk (*) should be used only 
when the fi l a ment of the orig ina l  tube is wired in  a paral lel  
circuit. Those tubes m a rked w ith a section symbol (§) may not 
work in a l l  c ircu its. 



To Replace Use To Replace Use 

l AC5 l V5 6K4 6K4A, 6778 
l AD4 6K4A 6778 
l AD5 l W5 6W2 
l AE5 6X2 6W2* 
l AG4 RK61 CK1 054 
l AG5 2E4 1 ,  2E42, CK551 AXA, CK501 

l AJ5*, lAK5* CK501 AX 
l AH4 l AK4* CK502AX 2E35, 2E36 
l AJ5 l AG5*, l AK5* CK503AX CK51 8AX, 5854 
l AK4 l AH4* CK505AX 
l AK5 l AG5*, l AJ5* CK506AX 
l C8 1 E8 CK507AX 
l D3 CK509AX CK51 5BX • 
l E8 l C8 CK51 0AX 
l Q6 CK51 1 X  ." 
1 56 1 T6 CK51 2AX CK574AX, 6281 c: 
1 T2 CK51 5BX CK509AX CD 
1 T6 1 56 CK51 6AX � 
l V5 l AC5 CK51 8AX CK503AX Z 
l V6 CK520AX ;; l W5 l AD5 CK52 1 AX � 
285 CK522AX CK528AX, 6088 c: 
2B24 2B24A CK523AX .., 
2B24A CK524AX 

m 

2C27 CK525AX � 
2C28 CK526AX CK537AX c: 

CD 
2E27 CK527AX m 
2E29 CK528AX CK522AX, 6088 ." 

2E3 1 2E32, CK553AXA CK529AX CK535AX 
2E32 2E3 1 ,  CK553AXA CK53 1 DX -
2E35 2E36, CK502AX CK532DX � 
2E36 2E35, CK502AX CK533AX CK536AX n 

'" 
2E41 l AG5, 2E42 CK534AX I 
2E42 l AG5, 2E41 CK535AX CK529AX n 
2G21 2G22, CK555AX CK536AX CK533AX � 

VI 
2G22 2G2 1 ,  CK555AX CK537AX CK526AX 0\ 
2L2 CK538DX 00 

� 
3FW7 CK539DX >< 
3FX7 CK54 1 DX 
6AD4 5637, 571 9, 571 9A, CK542DX CK542DX5 • 

5898 CK542DX5 CK542DX 
6AK4 CK543DX 
6AZ5 CK544DX 
6AZ6 CK545DX 
6BA5 CK546DX 65 1 9  
6BF7 6BF7A, 6BFlW, 6BG7, CK547DX 

602 1 ,  602 1 A, 6021 WA CK548DX 64 1 8  
6BF7A 6BF7, 6BF7W, 6BG7, 602 1 ,  CK549DX 64 1 9  

6021A, 602 1WA CK55 1 AXA l AG5 
6BF7W 602 1 ,  602 1A, 6021 WA CK553AXA 2E3 1 , 2E32 
6BG7 6BF7, 6BF7A, 6BF7W, CK555AX 2G2 1 , 2G22 

602 1 ,  602 1 A, 602 1 WA CK556AX 5676, 6050 
6FW7 CK568AX 5677 
6FX7 CK569AX 5678 

• Parallel·filament circuits. � May not work in .11 circuits. 6S 



To ReplGce Use To ReplGce Use 

CK570AX 5697 5676 CK556AX, 6050 
CK57 1 AX 5886 5677 CK568AX 
CK573AX 6029 5678 CK569AX 
CK574AX CK51 2AX, 628 1  5697 CK570AX 
CK600AX 5702 5702WA, 5702WB, 61 48, 
CK605CX CK623CX, 5702, 5702WA, CK605CX, CK623CX, 

5702WB, 6 1 48, 6540 6540 
CK606BX 5704, 5704WA 5702WA 5702WB, 6 1 48, 6540 
CK608CX 5703, 5703WA, 5703WB, 5702WB 

6 1 49 5703 5703WA, 5703WB, 61 49, 
CK61 9CX 5744, 5744WA, 5744WB, CK608CX 

6 1 51 5703WA 5703WB, 6 1 49 

• CK623CX CK605CX, 5702, 5702WA, 5703WB 
5702WB, 6 1 48, 6540 5704 5704WA, CK606BX 

� CK628 6247, 6247WA 5704WA 
0- CK1036 6436 571 8  571 8A 
GO CK1037 6437, 5950§ 571 8A 571 8  an 

I CK1 038 5841 § 571 9  571 9A 
>< CK1 039 6438 571 9A 571 9  « CK1 042 6659 5744 5744WA, 5744WB, 6 1 5 1 ,  0 
.... CK1045 6542 CK61 9CX 
an 

CK1 050 CK1 050A, 7323, 7979 5744WA 5744WB, 6 1 5 1  � 
U CK1050A CK1 050, 7323, 7979 5744WB 

CK1 054 5783 5783WA, 5783WB 
CK1061 5783WA 5783WB 

In CK1 068 5783WB III 
ID CK1069 5784 5784WA, 5784WB, 6 1 50 
:l CK1089 5784WA 5784WB, 6 1 50 
... CK1 301 CK1301A 5784WB 
III CK1 301 A CK1 301 5785 � 

CK1 362 5787 5787WA, 5787WB :l 
... CK1 363 5787WA 5787WB 

� 5633 5634 5787WB 

Z 5634 5633 5797 

� 
5635 5798 
5636 5636A 5799 ID 
5636A 5800 :l 

In 5637 571 9, 571 9A, 5898 5801 
5638 5802 

• 5639 5639A, 5639WA 5828 
5639A 5639WA 5829 5829WA 
5639WA 5829WA 
5640 5902, 5902A, 5902WA 5840 5840A 
5641 5641A, 7436* 5840A 
564 1 A  7436* 5841 CK1038§ 
5642 5851 6397* 
5643 5854 CK503AX 
5644 5644A 5873 
5644A 5875 
5645 5884 
5646 5885 
5647 5647A 5886 CK571 AX 
5647A 5889 
5672 5896 5896A, 6052 

66 • Parallel·filament circuits. � May not work in all circuits . 



To Replace Use To Replace Use 

5896A 6052 6 1 1 2A 61 1 2WA 
5897 57 1 8, 571 8A 61 1 2WA 
5898 5637, 57 1 9, 5719A 61 1 9  
5899 5899A 6 1 2 1  
5899A 5899 6 1 43 
5900 5899, 5899A 6 1 47 6397 
5901 5840, 5840A 6 1 48 5702WA, 5702WB, 6540 
5902 5902A, 5902WA 6 1 49 5703WA, 5703WB 
5902A 5902WA 6 1 50 5784WA, 5784WB 
5902WA 6 1 5 1  5744WA, 5744WB 
5903 6053 6 1 52 
5904 6055 6 1 69 
5905 6 1 93 
5906 6 1 95 • 
5907 6056 6205 6205A 
5908 6205A '" 
591 1 6008 6206 6206A c: 
591 3 6007 6206A ilia! 

591 6  62 1 3  � 
5935 622 1 Z 
5947 6222 ;; 
5950 CK1 037§, 6437§ 6223 6225, 7432 -f 
5967 6224 C 
5968 6225 6223, 7432 " 

m 
5969 6245 
5970 6247 6247WA -f 

C 
5971 6247WA ilia! 
5972 6286 CK574AX m 

'" 
5975 628 1 
5977 5977A 6308 
5977A 6320 6321 '" 
5987 632 1 6320 CD 

.., 
5995 6352 0. 
6007 591 3 6373 � 

I 
6008 591 1 6375 0. 
6021 6021 A, 602 1 WA 6391 7434 0-

'" 
602 1 A  602 1 WA 6397 6 1 47, 5851 * .., 
602 1 WA 641 8  
6026 641 9  • 
6029 CK573AX 6436 CK1036 
6049 6437 CK1 037, 5950§ 
6050 5676, CK556AX 6438 CK1 039 
6051 6487 
6052 5896, 5896A 6488 7433 
6053 5903 6489 
6055 5904 651 9  
6056 5907 6526 
6088 CK522AX, CK528AX 6533 6533WA 
6092 6533WA 
61 1 0  6540 5702WA, 5702WB, 6 1 48 
6 1 1 1  61 1 1 A, 61 1 1 WA 6542 
61 1 1 A 61 1 1 WA 661 1 
61 1 1 WA 661 2  
61 1 2  6 1 1 2A, 6 1 1 2WA 6659 CK1 042 

• Parallel·filament circuits. § May not work in all circuits. 67 



To Replace Use To Replace Use 

6690 7762 
677B 7B 1 3  
67BB 7BB7 
6B 1 4  7BBB 
6B32 7BB9 
6B72 7962 
6943 7963 
6944 7979 
6945 7994 
6946 7995 
6947 B064 
694B B070 
6977 BOll 
6999 B096 

• 7079 8 1 03 
7083 8 1 85 

0 7099 8 1 86 cwt 7231 82 1 0  � 
CO 7232 82 1 1  J 7246 821 3  
0\ 7323 82 1 6  '0 
'0 7327 8254 

7401 83 1 9  
7432 84 1 4  

VI 7433 84 1 7  w 
all 7434 8444 
;:) 7435 85 1 7  � 

7436 8522 
w 7437 8524 � 
j 7438 8525 
� 7550 8526 

!!: 7626 8527 
Z 7759 8528 

� 7760 8529 

all 7761 8530 

;:) 
VI 

• 
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Section 4 

INDUSTRIAL SU BSTITUTES FOR 

RECEIVING TU BES 

In this section are those American receiving tubes that can be 
repl aced by industrial types. The receiving tubes are l isted in the 
left-hand column and the ir ind ustria l substitutes in the right-hand 
column. Each tube l isted has one or more substitutes. If a tube 
type does not appear in the l isting, an industrial substitute is not 
recommended. 

This substitution l ist should be used in one direction only-that 
is, an industrial  type to replace a standard type. If the equ ipment 
is a l ready designed for an industria l  tube, a standard receiving 
tube wi l l  not usually work as efficiently or as long as the original .  

Substitutes marked with a n  asterisk (*) should be used only 
when the fi l ament of the original  tube is wired in a paral lel  circu it. 
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To Replace Use To Replace Use 

OA2 OA2WA, 6073, 6626 6A57G 6A57GYB, 6080WA, 

OA4G 1 267,WTT1 32 6080WB, 6520 

OB2 OB2WA, 6074, 6627 6AT6 6066 

OC3 OOW, VR105W, WT269 6AU6 6A U6WA, 6AU6WB, 6 1 36 

003 003W, VR 1 50W, WT294 6AV6 6066 

OZ4 1 003, WTTl 1 4  6BA5 5638 

OZ4A 1 003 6BA6 6BA6W, 6BA6WA, 5749, 

l F4 2 10 1  6660, 7496 

l R4 1 294 6BE6 6BE6W, 5750, 7502* 

l R5 l R5WA 68H6 6265*, 6661 ,  7693 

1T4 1 T4WA 68J6 6662, 7694 

l U4 l U4WA, 59 1 0  6BL8 7643* 

l U5 l U5WA 6BQ5 7320 

2A3 2A3W, 5930 6BR7 6059 
• 6BW6 6061 

2A6 1 659 
2X2 2B2 1 , 879 

6C4 6C4W, 6C4WA, 61 00, 
..... 6 1 35* 
C) 2X2A 2B2 1 
'" 3B4 3B4WA 

6C5 WT390 
� 6C6 1 22 1 ,  1 223, 7700, 

I 3B7 1 291 
N 306 1 299 

WTT13 1  
� 

3Q5GT WT389 
6CB6 6676, 7732 

0 
3V4 3V4WA 

6CH6 6 1 32, 7499 

5R4GY 5R4WGA, WGB, WGY, 
6CL6 201 4, 6 1 97, 6297, 6677 

..... WGYA, 274B 
6CQ6 6065 

!5 6CW4 7895 
5U4G 5U4WG, WGB, 593 1 ,  6CY5 771 7, 8 1 1 3  � 

t- WTT 1 35 60B6 6954 
'" 5V4G 274 60J8 6922* � 
C 5Y3GT 5Y3WGT, WGTA, WGTB, 60K6 8 1 36 

Z 6087, 61 06, 6853, 6054 7895 

-;' WTT202 6F6 1 61 1 , 1 62 1  
C) 5Z3 1 275, WT270X 6G6G WTT130 
Z 5Z4 6087 6GE8 7734 

� 6AB4 6664 6H6 6H6WGT, WTT1 03, WT261 

1&1 6AB7 1 853 6J4 6J4W, WA, 8532 
U 6AC7 6AClW, 6AClWA, 6AClY, 6J5 6J5WGT, WTT 1 29 
1&1 1 852, 6 134 6J6W, 6J6WA, 5964, 6030, Ill!' 6J6 

6AG5 6AG5WA, 6 1 86 6045*, 6099, 6 1 0 1 ,  

• 6AG7 6AG7W 6927* 
6AH6 6AH6WA, 6485 6J7 1 223, 1 620, 7000 
6AJ5 7755 6K5 6K5WGT 
6AK5 6AK5W, WA, WB, 403A, 6K7 5732 

1 220, 5654, 5591 *, 6K8 WTT 128 
6096, 6968 6L6 6L6W, WA, WGA, WG8, 

6AL5 6AL5W, 5726, 6058, 6097, WGT, 1 622, 5932, 
6663, 763 1 , 027 WT6 

6AM5 65 1 6  6L7 1 6 1 2, 1 620 

6AM6 6064, 7498 6N7 5694 

6AN5 6AN5WA 6N7GT WTT 125 

6AQ5 6AQ5W, 6005, 6095, 6669 6Q5G 884, WT245 

6AR6 6AR6WA, 6098, 6384, 6Q7 61 1 8  

7756 65A7 65A7WGT, 5961 

6A56 6A56W, 409A, 5725, 65C7 1 655 
6 1 87*, 7752 6SG7 6006 

70 • Paralle l·filament circuits. 



To Replace Use To Replace Use 

6SJ7 6SJ7W, 6SJ7WGT, 1 2AU7 1 2AU7W, WA, 581 4*, A, 
6SJ7WGTY, 5693, 581 4WA*, 5963, 6067, 
WTT122 61 89, 6680, 731 6, 7489, 

6SK7 6SK7W, 6SK7WA, 7730 
6SK7WGT, 6 1 37 1 2AX7 1 2AX7WA, 5751 *, 

6SL7 6SL7W, 6SL7WGT, 5691 *, 5751WA*, 6057, 668 1 ,  
61 1 3  7494, 7729 

6SN7 6SN7W, 6SN7WGT, 1 2AY7 6072* 
6SN7WGTA, 1 28H7 691 3  
5692 1 2BR7 B447 

6SQ7 6SQ7W 1 2BY7 7733, 8448 
6SU7 6SU7WGT, 6188 1 2C8 1 664, 5660 
6U6 6U6WGT 1 2J5 1 2J5WGT 
6U8 1 252, 6678, 7731 1 2 L6GT 1 632* 
6V6 5871 , 71 84, WTT123 1 2L8GT 1 644 • 
6X4 6X4W, WA, 6063, 6202, 1 2SC7 1 634 

WTT100 1 2SK7 5661 ::R' 
6X5W, WGT, 5852*, 

m 
6X5 1 2SL7GT 2C52* n 

WT308 1 2Z3 H250 m 
6Y7G 1 635 1 4C7 1 280 � 
6Z4 WT263 1 4GT8 7724 Z 
7A6 5679 25B6G 5824 Ci') 
7AB7 1 204 25L6GT 6046 !. 
7AJ7 1 273 25W6GT 6046 Z 
7C4 1203, 1 203A 25Z6 25Z6WGT C 
7E5 1 201  26E6G 26E6WG, 26E6WGB C 

«It 
7F8 7FBW 26Z5 26Z5W -t 
7G7 1232 2807 2B07W, 1 238 ::R' 
7GB 1 206 50B5 WTT 1 26 ;; 
7K7 WTT 1 24 BO 2 1 3B, REI , WT270 r-

7Y4 1 274* B l  RE2 
1 2A6 1 2A6GTY, 5659 B3 WT301 0-
1 2AT7 1 2AT7WA, 1 2AT7WB, 1 1 7N7GT WTT1 1 5  «It 

'-
6060, 620 1 , 667 1 , 6679, 1 1 7Z6GT WT377 r 7492, 7728, A2900 B07 807W, 5933, WA, 801 8 CD 

0 
..... 

• 

* Parallel·filament circuits. 7 1  





Section 5 

COMMUN ICATIONS AND 
SPECIAL-PURPOSE TUBES 

This section l ists commun ications and special-purpose tubes. The 
tubes to be repl aced are l isted in the left-hand co lumn and the 
recommended s ubstitutes in the rig ht-hand col umn. 

The l isting of a certain tube type as a substitute for a nother one 
does not necess ari ly mean the reverse is true. Always refer to the 
left-hand co lumn for the orig ina l  tube number. Then find the sub
stitute in the rig ht-hand col u m n .  

Su bstitutes ma rked with a n  asterisk (* )  should b e  used only 
when the fi l ament of the orig ina l  tube is wired in  a paral lel circuit. 
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To Replace Use To Replace Use 

REI 80 6L6W 6L6WA, 6L6WGA, 
2-1 5A/ 1 5R 4B30, 1 5R, 8022 6L6WGB, 5932 
2A3W 5930 6l6WA 6L6WGA, 6l6WGB, 5932 
2B21 2X2A 6l6WGA 6L6WGB, 5932 
2C21 1 642 6L6WGB 588 1 
2C22 7 1 93 6l6WGT 5932 
2C51 2C51W*, 396A, 1 2 1 9, 6Q5G 884, 884W 

5670*, 5670WA*, 61 85, 6SJ7W 6SJ7WGT, 6SJ7WGTY 

• 6385* 6SJ7WGT 6SJ7W, 6SJ7WGTY 
2C5 1 W  1 2 1 9, 5670, 5670WA, 6 1 85 6SJ7WGTY 6SJ7W, 6SJ7WGT 

C'I) 2021 202 1 W, 5727 6SK7W 6SK7WA, 6SK7WGT 
N 202 1 W  5727 6SK7WA 6SK7W, 6SK7WGT -

� 
2RA3 2 1 3, 2 1 3A 6SK7WGT 6SK7W, 6SK7WA 
2RA5 205 6SL7W 6SL7WGT, 61 1 3  
2RA6 206, 6 1 9  6SL7WGT 6SL7W, 61 1 3  

- 2RA 1 5  203, 2 1 5  6SN7W 6SN7WGT, 6SN7WGTA 
&II RE2 8 1  6SN7WGT 6SN7W, 6SN7WGTA 
c.:: EL3B 601 3  6SN7WGTA 6SN7W, 6SN7WGT 

EL3C 4B24, 6484 6SU7WGT 6 1 88 
&II 4-125A 4D2 1 ,  402 1 A, 6 1 55 6X4W 6X4WA 
VI 4-250A 4-250/5022, 5022, 6 1 56 6X5W 6X5WGT 0 
A. SN4 1 02 1 , 63 1 Pl 6X5WGT 6X5W 
c.:: 5R4WGA 5R4WGB, 5R4WGY, EL6B 6 1 8, 6 1 8P, 5892 
::» 5R4WGYA WT6 6L6 A. 

5R4WGB 5R4WGYA 1 2AT7WA 6201 
.... 5R4WGY 5R4WGA, 5R4WGB, 1 2AT7WB 6201 
:!: 5R4WGYA 1 2AU7WA 6 1 89 
U 5R4WGYA 5R4WGB 1 2AX7WA 572 1 , 6057, 7494, 7729 &II 
A. 5U4WG 5U4WGB, 5931 027 6AL5 
VI 5U4WGB 5931 RK28 803 
011 5Y3WGT 5Y3WGTA, 5Y3WGTB, 3 1 Z  1 23 1 Z  

VI 6087, 6 1 06, 6853 RK31 830B 

Z 5Y3WGTA 5Y3WGTB, 6087, 6 1 06, TE36 6754 
0 6853 RK39 807 

i= 5Y3WGTB 5Y3WGTA, 6087, 6 1 06, TE40 6888 
� 6853 HZ50 1 2Z3 

� ELC5F14  6278 RK57 805 

Z 6AClW 6AC7WA, 6 1 34 RK58 838 
::» 6AC7WA 6AC7W, 6 1 34 T60 8005 
� 6AG5WA 6 1 86 HY61 807 

� 6AK5W 6AK5WB, 5654 WTT100 6X4 
0 6Al5W 5726, 6097 WTT l 02 5Y3GT 
U 6AQ5W 6005, 6095 WTT1 03 6H6 

6AR6WA 6098 CK108 77 
• 6AS6W 5725, 6 1 87 HY1 1 3  HY1 23 

6AS7GYB 6080, 6080WA, 6080WB' WTT1 1 4  OZ4 
6AU6WA 6AU6WB, 6 1 36 HY1 1 5  HY1 45 
6AU6WB 6 1 36 WTT1 1 5  1 1 7N7GT 
6BA6W 5749 WIT1 1 7  5557 
6BE6W 5750 WTT1 1 8  1 05 
6C4W 6C4WA, 6 1 00, 6 1 35* WTT1 1 9  1 72 
6C4WA 6 1 00, 6 1 35* WTT 1 22 6SJ7 
6J6W 6J6WA, 6099, 6 10 1  HY123 HY1 1 3  
6J6WA 6099, 6 10 1  WTT 1 23 6V6 

74 • Parallel-flIamenl circuits. 
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WTT1 24 7K7 2598 259A 
HF 125 203H WT261 6H6 
HY125 HY1 55 WT263 6Z4 
WTT 1 25 6N7GT 264 864 
WTT 1 26 5085 WT269 OC3 
WTT 1 27 833A WT270 80 
WTTl 28 6K8 WT270X 5Z3 
WTT129 6J5GT 274 5V4G • 
WTT 1 30 6G6G 2748 5R4GY 
WTT 1 3 1  6(6 WT294 003 � 
WTT132 OA4G WT301 83 CW) 
WTT 1 35 5U4G WT308 6X5GT 

0 
N 

HY145 HYl 1 5  3 1 0A 3 1 08 ... 
WTT 1 49 1 72 3 1 08 3 1 0A J. 
VR1 50W 003W S340 5960 N 

... 
HY155 HY125 WT377 1 1 7Z6GT I-
WT2 1 0-0001 2021 WT389 3Q5GT I-
WT21 0-0003 884 WT390 6(5 � 
WT21 0-0004 2050 396A 2(5 1 ,  2C51 W*, 1 2 1 9*, 
WT21 0-0006 6H6 5670*, 5670WA*, 6 1 85, 
WT21 0-0009 6Z4 6385* 

.., 
'" 

WT21 0-001 1 0(3 398A 5603 0 
WT21 0-00 1 2  80 401 A 5590 A. 

a: 
WT21 0-00 1 3  5Z3 403A 6AK5 :;) 
WT21 0-00 1 S  003 4038 5591 A. 
WT21 0-00 1 9  83 404A 5847 ... 
WT21 0-0021 6X5 408A 6028 � 
WT21 0-0025 1 1 7Z6GT 409A 6AS6 U 
WT21 0-0028 3Q5GT 4 1 2A 6754 .., 

A. 
WT21 0-0029 6(5 4 1 7A 41 78, 5842 '" 
WT21 0-0037 1 1 7L7/M7GT 420A 5755 

01 WT21 0-0040 6X4 42 1 A  5998 
WT21 0-0042 5Y3GT 423A 6 1 40 '" 
WT2 1 0-0048 5U4G WT606 2021 Z 

0 
WT21 0-0060 OZ4 Wl630 2050 t= WT21 0-0062 5557 Wl630A 2050 � 
WT21 Q-0069 5557 73 1 A  6AK5 U 
WT21 0-008 1 65J7 807 807W, S07WA, RK39, Z WT2 1 0-0082 6V6 HY6 1 ,  5933, 5933WA, ;::) 
WT21 0-0083 7K7 801 8 � 
WT21 0-0084 6N7 807W 807WA, 5933, 5933WA � WT2 1 0-0085 50B5 807WA S07W, 5933, 5933WA 0 
WT21 0-0087 6K8 879 2X2 U 
WT21 0-0088 6J5 884 884W, 6Q5G 
WT2 1 0-0089 6G6G 885 2B4 • 
WT21 0-0090 6C6 932 1 229 
WT21 0-0091 OA4G (K l 003 OZ4A 
2 1 3B 80 (K l009 CK 1 009A, BA 
UV2 1 6  8 1  ( 1 1 06 6AZ6 
UX2 1 6B 81 NUl l 06 6AZ6 
WT245 884 1 201 7E5, 1 20 1 A  
WT246 2050 1 201A 7E5, 1 201 
H250 6C6 1 203 7C4, 1203A 
259A 259B 1 203A 7(4, 1 203 

* Parallel-filament circui's_ 7S 



To R.eplace U$e To R.eplace Use 

1 204 7AB7 3873 32 
1 206 7G8 3921 45 
1 2 1 6  5844 3924 24A 
1 2 1 7  6BE6, 591 5, 591 5A, 7036 4465 35 
1 2 1 9  2C5 1 W, 5670, 5670WA, 46 1 0  36 

61 85, 6385* 46 1 1  37 

1 22 1  6C6 461 2  38 
1 223 6J7, 1 620, 7000 55 17  1 B48, C K 1 0 1 3  
1 225 6L7 5556 PJ8 

• 1 229 932 5588 6 16 1  
123 1  7V7 5590 401 A 

0 1 23 1 Z  3 1 Z  5591 403B cwt 0- 1 232 7G7 5603 398A 
1ft 

1 273 7AJ7 5654 6AK5W, 6AK5WB, 1 220, oJ 1 274 7Y4* 6096 
0 

1 275 5Z3 5659 1 2A6 N 
- 1 280 1 4C7 5660 1 2C8 

1 282 7W7 5661 1 25K7 

III 1 288 387, 1 291 , 1 292 5667 889RA 
Vi 1 291 3B7, 1 288, 1 292 5670 2C51W, 1 2 1 9, 5670WA, 
0 1 292 3B7, 1 288, 1 29 1  6 1 85, 6385* A. 
� 1 294 1 R4 5687 5687WA 
::;) 1 299 3D6 5721 6057, 7494, 7729 
A. 1 38 1 HQ 6AK5 5725 6A56W, 6 1 87 
.... 1 603 6C6, 7700 5726 6AL5W, 6097 

� 1 6 1 1 6F6 5727 2D2 1 W  
U 1 61 2  6L7 5731 955 
III 1 6 1 3  6F6 5742 PJ7 A. 
Vi 1 61 4  6L6 5743 PJ21 

all 1 620 6J7, 1223, 7000 5749 6BA6W 
1 621  6F6 5750 6BE6W 

Vi 1 622 6L6 575 1 5751WA Z 
0 1 632 1 2L6 5755 420A 

t= 1 634 1 2 5C7 5759 501 R 

� 1 642 2C21 5762 7C24, 5762A 

� 1 644 1 2 L8GT 5763 6062 

Z 1 649 6AC7 5767 6481 

::;) 1 650 955 5771 356 

� 1 655 65C7 5794 5794A, 6562 

� 1 657 2050, 2050A, 2050W 5794A 6562 

0 1 659 2A6 58 1 4  581 4A, 581 4WA 
U 1 662 3A4 581 4A 581 4WA 

1 664 1 2C8 5824 25B6G 
• 1 665 2050, 2050A, 2050W 5842 4 1 7A, 4 1 7B 

1 852 6AC7 5844 1 2 1 6  
1 853 6AB7 5847 404A 
201 3  62 1 1  5871 6V6GT 
201 4 6CL6, 6 1 97 5881 6L6WG8, 758 1 ,  758 1A  
2050 1 657, 1 665, 2050A, 2050W 5894 9903 
2050A 1 657, 1 665, 2050, 2050W 591 0  1 U4, 1 U4WA 
2935A 81  59 1 5  6BE6, 1 2 1 7, 591 5A, 7036 
384 1 80 591 5A 6BE6, 1 2 1 7, 59 1 5, 7036 
3871 50 5923 9904 
3872 30 5930 2A3W 

76 ·Parallel-filamenf circuits. 



To Replace Use To Replace Use 

593 1 5U4WGB 6661 6BH6 
5932 6L6WGA, 6L6WGB 6662 6BJ6 
5933 B07, B07W, 807WA, 6663 6AL5, 6AL5W, 5726, 6058, 

5933WA 6097 
5933WA 807, 807W, 807WA, 5933 6664 6AB4 
5992 6V6GT* 6669 6AQ5A, 6AQ5W, 6005, 
6005 6AQ5W, 6095 6095 
6028 408A 6676 6CB6 
6058 6AL5W, 5726, 6097 6677 6CL6 
6063 6X4, 6X4W, 6X4WA 6678 6U8A • 
6073 OA2WA, 6626 6679 1 2ATl, 1 2AT7WA, 
6074 OB2WA, 6627 1 2AT7WB, 6201 n 
6075 9907 6680 1 2AU7A, 12AU7WA, 6 1 89, 0 
6076 9907R 7730 � 
6077 9906 6681 1 2AX7, 1 2AX7WA, 572 1 ,  � 
6078 9906R 6057, 7494, 7729 c: 
6079 9908 6754 TE36, 4 1 2A Z 
6080 6080WA, 6080WB 6853 5Y3WGT, 5Y3WGTA, n 
6080WA 6080WB 5Y3WGTB, 6087, 6 1 06 � 

-t 6080WB 6080WA 6888 TE40 
6083 9909 6939 7645 0 

Z 6087 5Y3WGTB, 6 1 06, 6853 6968 6AK5 «It 
6095 6AQ5W, 6005 6979 4X250B 

QO 6096 6AK5W, 5654 7000 6J7, 1 223, 1 620 
6097 6AL5W, 5726 7007 6 1 66A «It 
6098 6AR6WA 7025 1 2AX7, 7025A 

." 
"' 

6099 6J6WA, 6101  7025A 1 2AX7, 7025 n 
6 1 00 6C4WA, 6 1 35* 7027 7027A ;; 
6 1 01 6J6WA, 6099 7034 4X1 50A r-
6 1 06 5Y3WGT, 5Y3WGTA, 7035 4X1 500, 7609 ." 

5Y3WGTB, 6853 7036 6BE6, 1 2 1 7, 591 5, 591 5A C 
61 1 3  6SL7W, 6SL7WGT 7054 8077 .., 

." 
6 1 34 6AC7W, 6AClWA 7 1 84 6V6 0 
6 1 35 6C4WA*, 6 1 00* 7 1 89 71 89A «It 

"' 
6 1 36 6AU6WA, 6AU6WB 7247 1 2 0W7 
6 1 46B 8298A 7408 6V6GT 
6 1 55 4-1 25A, 402 1 7494 1 2AX7WA, 572 1 ,  6057, U'I 

6 1 6 1 5588 7729 \Q W 
6 1 66A 7007 7543 6AU6, 6AU6WA, 6AU6WB, ... 

I 6 1 85 2C51W, 1 2 1 9, 5670, WA 6 1 36 Q) 
6 1 86 6AG5WA 7581 758 1 A  0 

..... 
6 1 87 6AS6W, 5725' 7645 6939 ..... 
6 1 88 6SU7WGT 7700 6C6, 1 603 
6 1 89 1 2AU7WA 7729 1 2AX7WA, 572 1 ,  6057, • 
6 1 97 201 4  7494 
6201 1 2A T7W A, 1 2A T7WB 7730 1 2AU7WA, 6 1 89 
621 1 201 3  7752 6AS6 
6252 99 1 0  7755 6AJ5 
6485 6AH6WA 7756 6AR6 
6582 TE35 7867 6EX6' 
6626 OA2WA, 6073 80 1 6  l B3GT 
6627 OB2WA, 6074 801 8  807 
6660 6BA6, 6BA6W, 5749 8077 7054 

• Parallel-filament circuits. 77 





Section 6 

FOREIGN SUBSTITUTES FOR 

AMERICAN TYPES 

This section l ists foreign substitutes for American tubes. Refer to 
this section only after checking for an American substitute in Sec
tions 1 ,  3, 4, and 5. 

American tubes are shown in the left-hand column; foreign 
equ ivalents are in the right-ha nd column. Only those American 
types wh ich can be replaced with fore ign brands have been in
cl uded. For a l ist of fore ign types with American eq u iva lents, refer 
to Section 7. 

Substitutes marked with an asterisk (*) should be used only 
when the fi l ament of the orig inal  tube is wired in a para l lel  circuit. 
Those tu bes marked with a section symbol (§) may not work in 
a I I  circu its. 

79 



To Replace Use To Replace Use 

OA2 1 50C2, 1 50C4, MB223, 1 X2 DYBO, R 1 9  
STV1 05/30 l X2A DY80, R 1 9  

OA3 KD21 2B35 601 , EA50, T6D 
OA4G PL 1 267, Z300T 2021 20A3, E9 1 N, EN9 1 ,  M8204, 
OB2 1 08C 1 ,  M8224, PL21 

STV10B/30 2ER5 XC95, XC97 
OC3 KD24 2FY5 XC95, XC97 
003 1 50C3, KD25 2HA5 XC900 
OE3 85A1 2J2 R20, U26, U49 
OG3 85A2 3A4 DL93 
1 A3 1 D 1 3, DA90 3A5 DCC90 
1 A5G DL31 3AJ8 XCH8 1 
1 A7GT OK32, X 1 4  3AL5 XAA91 
1 AB6 1 C3, 1 H35, DK96, X25 3AU6 XF94 

• 1 AC6 1 C2, DK92, X 1 8, X20 3B4 DL98, HD30 
1 AD4 DF62 3B5GT DL33, N 1 5, N 1 6  

CO 1 AF4 1 F 1 ,  DF96, W25 3BH2 GY50 1 

<II( 1 AF5 1 FD 1 ,  DAF96, ZD25 3BX6 XF80, XF85 
11.1 1 AH5 1 F0 1 ,  DAF96, ZD25 3BY7 XF80, XF85 
.,.. 

I 1 AJ4 1 F l ,  OF96, W25 3BZ6 3M-V7 
N 1 AM4 1 F 1 ,  DF96, W25 3C4 1 P 1 ,  DL96, N25 
<II( 1 AN5 DF97 3C5GT DL33, N 1 5, N 1 6  
0 

1 AQ5 1 H33 306 DL29 
1 AR5 1 FD 1 ,  DAF96, Z02S 3DK6 3M-R24 

Z l ASS DAF92* 3ES 1 P I ,  DL96, N2S 

C) l B3GT DY30, U41 3EH7 XF1 83, XF1 84 

11.1 1 BG2 DY51 3EJ7 XF1 83, XF1 84 
a.:: 1 C5GT DL35, DL36, N 1 4  3ER5 YC95 
0 l DN5 DAF92 3FX7 3D-HH1 3 
II. 

I 1 E3 DC80 3FY5 YC97 
Z l F5G Kl35* 3HAS lC900 
<II( 
U 1 G3GT DY30, U41 3Q4 DL95, N I B  

a.:: 1 HSGT DAC32, H01 4 3QSGT Dl33, N 1 S, N 1 6  

11.1 1 J 3  DY30, U41 3S4 1 PI 0, DL92, N 1 7  

� 1 K3 DY30, U41 3V4 1 P 1 1 ,  Dl94, N 1 9  

<II( l l4 1 F2, DF92 46C8 4R-HH2 

1M3 DM70, DM71 , Y2S 46lB SR-H P 1 ,  XCF80 

• l N3 OM7 1 ,  OM70, Y2S 4B58 4R-HH2 

1 NSGT DF33, Z 1 4  4CM4 PC86 
1 QSGT Dl3S, Dl36, N 1 4  4EH7 lF1 83, YF1 83 
I RS 1 C 1 ,  DK9 1 ,  X 1 7, 1 H33* 4EJ7 lF1 84, YF1 84 
l RSSF l H33 4ES8 4R-HH8, XCC 1 89 
l S2 1 RK23, OY86, OY87 4GJ7 XCF801 
l S2A DY87 4GKS PC9S 
I S4 DL91 4HA5 PC900 

I SS 1 FD9, DAF91 , ZD1 7 4KN8 4R-HH8 
1 T2 R 1 6, U37 5AR4 S2KU, 53KU, S4KU, GZ30, 
1 T4 1 F3, DF9 1 ,  W 1 7  GZ32, GZ33, GZ34, 
1 T4SF 1 F 1 ,  DF96, W2S GZ37, RS2, U54, U77 
l TSGT Ol31 5AW4 US4 
1 U4 DF904 SAX4GT US4 
I US DAF92 5BK7A 4R-HH2 
I V  AD 5CG4 OSW3 1 07 
1 V6 DCF60 SEA8 XCF80 

80 • Paral lel-filament circuits. � May not work in all circuits. 



To Rep/flee Use To Replflce Use 

5GJ7 lCF801 6AQ4 6l34, EC9 1 ,  M8099 
5HGS lCF86 6AQ5 6l3 1 ,  BPM04, El90, M8245, 
5J6 5M-HH3 N727 
5T4 GZ3 1 ,  U52 6AQ8 6L1 2, B71 9, ECC85 
5U4G 5Z10, GZ32, U52 6AS6 6F33, M81 96 
5U8 XCF80 6AS7G A 1 834, ECC230 
5U9 lCF201 6AT6 68C32, OH77, E8C90, 
5V4G 52KU, 53KU, 54KU, EBC91 

GZ30, GZ32, GZ33, 6AU4GT 6G-K1 7  
GZ34, OSW31 07, R52, 6AU6 EF94 
U54 6AV4 6FX4*, EZ91 

5V9 lCH200 6AV6 6BC32, OH77, EBC90, 
5W4 U50, U51 EBC91 
5X9 lCF200 6AW6 EF1 90 
5Y3GT U50, U52 6BB EBF32* 
5Z4 52KU, 53KU, 54KU, GZ30, 6BA6 6F3 1 ,  EF93, M8 10 1 ,  • 

GZ32, GZ33, GZ34, PM04, W727 
� OSW3 1 07, R52, U54, 6BC5 EF96 

U77 6B07 EBC80, EBC8 1 , 6l0 13*  � 
52KU, GZ30, R52, "lii7- 6BE6 6H3 1 ,  EK90, HM04, X77, 

m 
5Z4G :II' 
6A6 B63 X727 n 
6A8 PH4, X63 6BE7 EQBO � 
6AB4 EC92 6BH5 EF81 Z 
MB7 6Fl0, OSW2 190, OSW2600 6BH6 E90F I 

"'" 
6AB8 63TP, ECl80, IN 1 52 6BJ5 N78 0 
6AC7 6Fl0, OSW21 90, OSW2600 6BJ6 E99F :II' 

m 
M08 6F012 ,  EBF80, EBF8 1 ,  6BK6 6BC32, OH77, EBC90, 

Q EBF89, W0709, Z0152 EBC91 Z 
6AF3 EYB8* 6BK8 EF83 
6AF4 EC94 6Bl8 6C1 6, ECFBO, E80CF* 
6AF7G MME*, EM34* 6BM5 6l3 1 ,  6P9, El90, N727 &II 
6AG5 EF96 6BM8 6Pl 1 2, ECl82 Q '-
6AG7 6L1 0, OSW2 1 92, OSW2601 6BN5 El85, N 1 55 " 
6AH6 6F36 6BQ5 6P 15, El84, E84l, I 0-
6AJ4 EC84 N709 at 
6AJ5 6F35 6BQ6GT 6G-B6 -< 

" 
6AJ7 6Fl 0, OSW2 190, OSW2600 6BQ7A ECC 1 80 
6AJ8 6C1 2, 2004, ECH8 1 ,  X71 9  6BR3 EY88* • 
6AK5 6F32, OP6 1 ,  E95F, EF95§, 6BR5 65ME, EM80, EM81 

EF905, M81 00§, PM05§ 6BR7 805 
6AK7 6l1 0, OSW2 1 92, OSW2601 6BS7 807 
6AK8 6l01 2 ,  OH7 1 9, EABC80 6BS8 6R-HH2 
6Al3 EY88 6BT4 66KU, EZ40, U1 50, U71 8*, 
6Al5 6B32, 602, 02M9, 077, UU9*, V61 

0 1 52, 071 7, 006, 6BT6 6BC32, OH77, EBC90, 
EAA9 1 ,  EB91 , EAA901 ,  EBC91 
EAA90l S  6BW7 6F23, 806, EF80 

6AM5 6P1 7, 709, 1 6A, 007, 6BX4 EZ91 * 
00R7, El91 ,  M8082* 6BX6 806, 64SPT, EF80, Z 1 52, 

6AM6 6F12, S03, EF9 1 ,  HP6, Z719 
M8083, PM07, QA2403, 6BX8 6R-HH2, ECC 1 80 
QZ77, R 1 44, S6F12, SP6, 6BY6 6H31, EH90, EK90 
Z77 6BY7 6F 19, 6F26, EF85, 

6AN7 ECH80 W71 9  

* Paral lel-filament circuits. § May not work in .11 circuits. 81 



To ReplQce Use To ReplQce Use 

6C4 EC90, In, M8080, 6EBS 6B32, 602, 02M9, on, 
QA2401 ,  Qln 0 1 S2, 071 7, 006, EAA91 , 

6CS l63, OSW3 1 1 2  EB9 1 ,  EAA901 , EAA901 S  
6CA4 EZ81 ,  U709, UU 1 2  6EC4 EYSOO 
6CA7 701 1 ,  1 2 E 1 3, El34, KTn, 6ECl 6F1 8, W739 

KT88 6EH7 6F2S, 6F29, EF1 83, EF81 1 
6C86 EF1 90 6EJ7 6F24, 6F30, EF1 84, EF8 1 4  
6C07 64ME, EM34 6El7 6F23, EF8 1 2, Z749 
6CES EF96 . 6ERS EC9S, EC97* 
6CF6 EF1 90 6ES6 EF97, EF98 
6CH6 701 0, EF82, El821 ,  6ES8 ECC88, ECC1 89 

El822 6ET6 EF97, EF98 
6CJS 6C1 S, 6F 16, 7F 16, 62VP, 6FSGT H63 

EF4 1 ,  HF6 1 ,  W1 S0 6F6G KT63 
6CJ6 El8 1 ,  El820 6FC7 ECC89 • 6CKS 67PT, BF6 1 ,  El4 1 ,  N 1 S0 6FD6 EF97, EF98 
6CK6 El83, El820, El803§ 6FG6 EM84, EM840 U 6Cl6 6143 6FW8 6R-HH8, ECC88*, ECC1 89* CJ 

-0 6CM4 EC86, E86C*, EC806S* 6FYS EC9S*, EC97 
... 6CMS 6G-B7, El36, El360 6GA8 6/30l2, B729, ECC804 -0 

oJ 6CN6 SP29, El38 6GBS ElSOO 

U 6CQ6 6F2 1 ,  906, EF92, M8 1 6 1 , 6GJ7 ECF801 
-0 QA2400, Qwn, V 1 77, 6GM8 ECC86 

V884, VP6, wn 6GV7 6C1 8, ECF80S 
6CS6 6H31 ,  EH90, EK90 6GV8 ECl8S 

Z 6CT7 06 1 §, EAF42, W01 S0 6GW8 ECl86 
CJ 6CU6 6G-B9 6GX8 EAM86 
iii 6CU7 62TH, ECH42, ECH43, 6HSG 6M1 ICIII: 
0 ECH l 1 3, 6C9*, 6C1 0*, 6H6 063, EB34*, OSW3 1 09 
II. X 1 S0* 6HAS EC900 

I 
Z 6CV7 6l03, 6200T, OH 1 S0, 6HC8 ECl82* 

-c( OH71 8, EBC41 6HGS 6L3 1 ,  6P9, El90, N727 

� 6CWS El86 6HG8 ECF86 

ICIII: 6CW7 6l1 6, ECC84 6Hl8 6C1 6, ECF80 
1&1 604 EN93 6HMS EC900 � 608 X73*, X73M* 6HQS EC900 -c( 60AS 6SME, EM80, EM81 6HQ6 EF1 90 

60A6 EF89 6HU6 EM87 • 60C6 EF1 90 6HU8 ElL80 
60C8 6F0 1 2, EBF8S, EBF89 6J4 6M-H 1 ,  M8232, TM 1 2  
60G7 EF89F 6JS l63, l63B, OSW3 1 1 2  
60J8 ECC88, ECC1 89, E88CC* 6J6 6CC3 1 ,  6M-HH3, ECC91 ,  
6014 EC88 M8081 , T2MOS 
60lS El9S 6J7 A863, EF37*, Z63 
60Q6A 6G-B9 6J7GT A863, KTW63, KTZ63, 
60R6 El8 1 ,  El820 KTZ63M, Z63, EF37* 
60R8 EBF83 6JW8 ECF802 
60SB ECH83 6JX8 ECH84 
60T8 6ATlN 6K7 PF9, W61 ,  W63, EF39*, 
60X8 ECl84 OM6*, W1 47* 
60YS El82 6KH8 ECll8001 
6ES 6SSG, OSW3 1 1 0  6KN8 6R-HH8, ECC88*, ECC1 89* 
6E8G X61 M, X 1 47, ECH3S*, 616 El37 

TH62* 6l6GC KT66 

82 • Parallel-filament circuits. � May not work in al l  circuits_ 



To Replace Use To Replace Use 

6L7 X64 7FC7 PCCS4, PCCS9 
6LNB LCFSO 7GV7 30C1S, PCFBOS 
6LXB LCFB02 7H7 EF22*, W1 43*, W14B 
6MS ELBO 757 XS1 , X 1 4S 
6M6G EL33*, KT6 l *, N 1 47*, 7Y4 UB2*, U 1 49 

PP68G§ SAB 30C l ,  LZ3 l 9, lZ329, PCFSO 
6N3 EYSO, EYS2 PCFS2 
6NB EBFBO, EBFB 1 ,  W0709, SBB BR-HP 1 ,  XCLB2 

ZO l S2 BBQS XlS4 
6Q4 ECSO BCWS XlS6 
6Q7 OH63 SGJ7 PCFS0 1 ,  PCFS06 
6R3 63VP*, EYB 1 ,  EYS3*, SHGS PCFS6 

EYBS* SU9 PCF201 
6R4 ECB l SX9 PCF200 
6RB 6L0 1 2, OH7 l 9, EA8CBO 9AB 30C l ,  lZ3 l 9, lZ329, PCFSO • 
652 EYS6, EYS7 9AKS PABCBO 
652A EYB7 9AQS PCCSS � 657 OF1 , OMS* 9BM5 9P9 � 65A7 05W3 l 04 9EAB 30C l ,  LZ3l 9, lZ329, "' 
65K7 05W3 l l l  PCFSO, PCFS2 ;IICI 
6517 ECC35* 9EN7 30C 1 5, lZ339, PCFBOO n 
65N7GT 1 302, B65, ECC32*, 9GBB 30FLl ,  PCESOO � 

QA240S, QB65 9GV8 XCLB5 Z 
I 

65Q7 05W3 l 05 9JW8 PCFS02 "'" 
6TS 6LD 1 2, OH7 l 9, EABCSO 9US 30C l ,  lZ3 l 9, LZ329, 0 

;IICI 6U3 EYSO PCFBO, PCFS2 "' 
6UB ECFBO, ECFB2 9V9 PCH200 Q 
6U9 ECF201 1 0CW5 llS6 Z 
6V3 EYB I F  1 00E7 9R-All 
6V4 EZSO 1 00XB lCLB4 
6V6GT 05W3l 06* l OGVB LCl85 0-
6V9 ECH200 l l BMB lClB2 r-

...... 
6W7G S04* l l R3 lY8l I 

l l Y9 lFl200 
... 

6X2 EY5 l ,  R 12, SU6l , U43, to.) 
U45, U 1 5 l  l 2AB OH4 � 

6X4 6Z3 l ,  E90Z, EZ90, EZ900, l 2AC5 10F9, l 2 1 VP, HF 12 l ,  < 
...... 

U707, V2M70, QA2407*, UF4 l ,  WI I S, W1 42, 

U78* W14S • 
6XSG EZ35, U 1 47, U70* l 2A07 6ll 3* 
6X9 ECF200 l 2AF3 l 2R-K 1 9  
6Y9 EFl200 l 2AHB 2003 
6Z3 AD l 2AJ7 HCHSI 
7A7 WB 1 ,  W1 4B, EF22*, W 1 43*  l 2Al5 1 002, HAA9 l ,  UB9l 
7AN7 30l l ,  30Ll 5, B3 1 9, PCC84 l 2AT6 l 2BC32, H 8C90, HBC9l 
7AU7 PCC1 86, XCC82 l 2ATl 8 1 52, 8309, 8739, ECCB1 ,  
785 EL22, KT8 l ,  N 1 4S ECCS0 1 ,  ECCB01S, 
786 OH8 l , OlB2 EB 1 CC, MS1 62, QA2406, 

7B7 W149 Q8309 

7C5 EL22, KTS 1 ,  N 1 48 l 2AU6 l 2F3 l ,  HF93, HF94 
7C6 OH149 l 2AU7 8329, 8749, ES2CC, ECCB2, 
70JS PCCB8, PCC1 89 ECC 1 S6, ECCS02, 
7E07 30F5, Z329 ECC802S, M8 l36 
7EK7 30L l 5, 8349, PCC80S l 2AV6 1 28C32, HBC90, HBC9l 
7ESB PCCB8, PCC1S9 l 2AV7 1 2 R-Ll3§ 

* Paral lel-filament circuits. § May not work in all circuits. 83 



To R.eplace Use To R.eplace Use 

1 2AX7 61 1 3, 8339, 8759, E83CC, 1 7Z3 A61 ,  PY81 ,  PY83, PY800, 
ECC83, ECC803, M81 37 PY801 ,  U 1 53, U 1 93, 

1 28A6 1 2F3 1 ,  HF93, HF94 U25 1 ,  U349 
1 2BE6 1 2H3 1 ,  HK90 1 8FW6 1 9M-R9 
1 2BK6 1 28C32, HBC90, HBC91 1 8FX6 Xl 07§ 
1 2BQ6GT 12G-B6 1 8G06 1 9M-R9 
1 2BR3 1 2R-K 1 9  1 8GV8 PCL85 
1 2BT6 128C32, HBC90, HBC91 1 9AQ5 HL90 
1 2BX6 1 0F 1 8*, Wl 1 9* 1 9C8 HABC80 
1 2BY7 EL 1 80 1 9C54 U 1 9 1 ,  U339 
1 2C8 VP 1 20 1 908 1 0C 1 4, 1 9AJ8, UCH81 , 
1 2C56 1 2H3 1 ,  HK90 Xl 1 9  
1 20F7 6L 1 3, B339, 8759, 1 9KF6 N22ll 

ECC83, ECC803 1 9T8 HABC80 

• 1 20T7 6L1 3, B339, 8759, 1 9X3 19BO, 1 9U3, 1 9W3, PY80, 
ECC83, ECC803 U1 52, U309 

,., 1 2FB5 30P 1 2  1 9Y3 1 95U, PY82, U 154, U1 92, 
Z 1 2FG6 UM84 U3 1 9  
I.n 1 2HU8 PLL80 20AQ3 lY88 I.n I 1 2K7 W76 2 1 A6 2 1 3PEN, N 1 52, N339, 
.... 1 2K7GT OF5, W76 N359, Pl8 1 , Pl820 >< 
� 1 2K8 X7 1 M, X76M 25BQ6GT 25G-B6 
N 1 2Q7GT OH74, OH76, Ol74M 25E5 30P4, 30P 1 9, N308, Pl36 
- 1 257 UAF42§, W01 42§ 20GF6 30P4, 30P 1 9, N389, 

1 25N7GT 1 302, B36 Pl302 

Z 1 25Q7 OBC3 2 1 KQ6 LL521 

� 1 25X7GT B36 25A6 KT33 

11.1 1 2X4 HZ90 2516 KT32 
l:1li: 1 2Z3 HZ90 25W6GT KT32 
0 1 3CM5 1 2G-B7, XL36 25Y4 PY31 ,  U3 1 u. 

I 1 3EC7 1 0F 1 8, W1 1 0, W1 1 9  25Z4GT U31 
Z 1 3GB5 1 28-B1 4, XL500 27GB5 PL500 � 1 3GC8 30Pl l , 30Pll 0, lN3 1 9  27KG6 LL505 U 
C2 1 4G6 1 0l0 13, OH1 1 9, UBC81 28EC4 lY500 

11.1 1 4GW8 PCl86 28GB5 Pl500 

� 1 4K7 1 4 1  TH, UCH42, UCH43, 30A5 HL94 

� X 1 42 30AE3 PY88 
1 417 1 0l03, 1 41 00T, OH1 1 8, 3 1 A3 3 1 1 5U, U 1 1 8, U1 42, U1 45, 

• OH 142, U8C41 U404, UY4 1 ,  UY42, 
1 4Z3 HZ90 V3 1 1 , V3 1 2  
1 5A6 N 1 53, N309, PL83 35C5 HL94 
1 5CW5 30P 1 8, N379, Pl84 35W4 HY90 
1 50Q8 PCl84 35Z4GT U74, U76 
1 6A5 30P 1 6, 30P1 8, 1 63PEN, 38A3 U l 1 9, U38 1 ,  UY85 

N 1 54, N329, N379, Pl82, 40KG6 PL509 
PL84 42EC4 PY500 

1 6A8 30P11 2, N369, PCl82 45A5 1 0P 14, 45 1 PT, BF45 1 ,  
1 6AQ3 XY88 N 1 42, Ul4 1 ,  Ul46 
1 6GK8 30Pl1 3, 30Pl14, PCL88, 4585 1 0P 1 8, N 1 1 9, Ul84 

PCL800 508M8 1 OPL 12, 48A8, IN 1 1 9, 
1 6Y9 PFl200 UCl82 
1 7C8 1 7N8, 1 7 1 00P, UBF80 50C5 Hl92 
1 7EW8 HCC85 50l6GT KT71 
1 7N8 UBF80 55N3 UY82 

84 * Parallel-filament circuits. § May not work in all circuits. 



To R.eplace Use To R.eplace Use 

807 4Y25, 5S1 , P I 7A, 5852 EZ35, U70, U 1 47 
QE06/50, QV05-25 5861 EC55 

954 El F, UN954, ZA2* 5881 EL37, KT66 
955 1 650, 4671 ,  E 1C, HA2, 5886 DF703 

UN955 5889 ME1 403 
956 E2F 5894 QQC04/1 5, QQE06/40, 

957 D I C  QQV06-40 

958A D2C 5899 EF731 

959 D3F 5900 EF71 

1 267 Z300T 5901 EF72, EF732, M8 1 2 1  

2050 EN32, ME1 501 5902 EL71 

5591 DP6 1 ,  E95F, EF95, EF905, 591 0  DF904 
M81 80 591 1 DF67 

5608 OP61 , E95F, EF95, EF905, 591 3 DL67 
M81 00, M81 80 59 1 5  E91 H ,  EH900S 

5624 E82M 5920 E90C, E90CC • 

5634 EN70, ME1 500 5931 U52, GZ31 
� 5636 EF730 5932 KT66 

5641 EY70 5993 6Z3 1 ,  EZ90, M8 1 38, � 
m 

5642 DY70 QA2407, QU78, U78, � 
5643 EN70 U707, V2M70 n 
5647 EA71 6004 U50 � 
5651 85A2, M8098, OG3, 6005 M8245 Z 

STV85/ 1 0  6007 DL67 I 
'ft 

5654 DP6 1 ,  E95F, EF95, EF905, 6008 DF67 0 
M81 00, M81 80, PM05 6024 6F 12, 803, EF9 1 ,  HP6, � 

m 
5660 VPI 20 M8083, PM07, QA2403, 

" 5672 DL69, Dl75, DL620, OL652, QZ77, SP6, Z77 Z XFY I 4  6030 ECC91 ,  M808 1 ,  T2M05 
5676 XFR3 6042 1 30 1  
5678 OF60, DF654, XFR2 6050 XFR3 Q) 
5696 EN92 6057 B339, B759, ECC83, 0 

...... 5718  EClO ECC803, M8137 I 
5725 M8 1 96 6058 602, 077, 0 1 52, 071 7, � 

0 
5726 602, 02M9, 077, 0 1 52, D2M9, 006, D06G, ...... 

071 7, 006, DD6G, EAA9 1 , EB91 ,  QA2404, olio 
E91 AA, EAA91 , Q077 
EAA901 S, EB91 , M8079, 6059 805 • 
M82 1 2, QA2404, QD77 6060 ECC801 

5727 M8204, E91 N, EN9 1 ,  PL2 1 6062 M8096 
5731 EI F, ZA2 6063 6Z3 1 ,  EZ90, EZ90Z, EZ900, 
5749 EF93, M81 01 , PM04, W727 M8 1 38, QA2407, QU78, 
5750 EK90, HM04, X77, X727 U78, U707, V2M70 
5751 B759, ECC83, B339, 6064 6F 12, 803, EF9 1 ,  HP6, 

M8 1 37 M8083, PM07, QA2403, 
5757 E91 N, EN9 1 ,  M8204, Pl21 QZ77, SP6, Z77 
5763 QE03/ 10, QV03- 1 2  6065 6F2 1 ,  906, EF92, M81 6 1 ,  
5783 85A3, M81 90 QA2400, QW77, VP6, 
5802 ME I 401 W77 
5814  B749, M81 36 6067 B749, M81 36 
5823 Z900T 6073 1 5OC2, 1 50C4, H05 1 ,  
5838 EZ35, U70, U 1 47 M8223, STV1 50/30 
5840 EF732 6074 1 80C l ,  HD52, M8224, 
5847 6R-R8, 6R-R8C, E 1 82F STVI 08/30 

* Parallel-filament circuits. § May not work in al l  circuits. 85 



To Replace Use To Replace Use 

6080 70 1 1 , 1 2E 1 3, A1 834, 6487 EF70, M81 25 
ECC230, EL34, KT88 6488 EF73, M8 1 22 

6084 E80F 6489 EA76, M8 1 23 
6085 E80CC 65 1 6  M8082 
6086 1 8042, TS53 6535 ECC9 1 ,  M808 1 ,  T2M05 
6087 U50 6550 701 1 ,  1 2E 1 3, KT88 
6096 OP61 , E95F, EF95, EF905, 6574 EN32, ME 1501 

M81 oo, M81 80, PM05 66 1 1  OF61 

6097 07 1 7, M82 1 2  6626 1 50C2, 1 50C4, H05 1 ,  
6099 ECC91 ,  M808 1 ,  T2M05 M8223, STV1 50/30 
6 1 00 EC90, l77, M8080, 6627 1 08C1 ,  H052, M8224, 

QA240 1 ,  Ql77 STV 1 08/30 
6 10 1  ECC9 1 ,  M8081 ,  T2M05 6660 EF93, M81 0 1 ,  PM04, W727 

6 1 05 U50 6679 B739 

6 1 06 ECC91 ,  M808 1 ,  T2M05 6680 B749 • 
6 1 25 EC90, l77, M8080, 6681 B339, B759, E83CC, 

N QA240 1 ,  Ql77 ECC83, M8 1 37 

N 6 1 32 70 1 0, EF82, El82 1 ,  6686 E8 1 l  
.... El822, M81 35 6687 E91 H  .... 

J 6135 EC90, l77, M8080, 6688 E1 80F 

CO QA2401 , Ql77 6689 E83F 
0 6 1 36 EF94 6778 EC70 
� 6146 QE05/40, QV06-20 6779 Z803U 

6 1 57 R 1 7  6922 E88CC 

Z 6 158 1 303 6923 EA52 

c:J 6 1 59 QE05/40H 6939 QQE02/5, QQV02-6 

Ui 6 1 86 EF96 6977 OM 1 60 

c.:: 6 1 89 B749, E82CC, ECC802, 7001 M8 1 67 
0 M81 36 7025 B339, B759, ECC83, 
II. 

I 6 1 95 Ol700 M8 1 37 
Z 6201 E81 CC, ECC801 S, M81 62 7027 KT66 
� 6202 6Z31 ,  EZ90, M8 1 38, 7027A KT88 U 
ii QA2407, QU78, U78, 7062 E1 80CC 

11.1 U707, V2M70 71 1 8  E 1 8 1 CC 

� 6203 6Z3 1 ,  EZ90, M81 38, 71 1 9  E 1 82CC 

� QA2407, QU78, U78, 7247 8759 

U707, V2M70 7292 JN2-25W 

• 6205 EF734 7308 E 1 88CC 

621 8  E80T 73 1 6  ECC 1 86 
6227 E80l 7320 E84l 
6252 QQE03/20, QQV03-20 7378 QE08/200, QV08-1 oo 
6267 808, 6F22, EF86, EF87, 7408 OSW3 1 06 

EF806S, M8 195, Z729 7534 E 1 80L 
6281 CK51 2AX 7543 EF94 

6351 Z3 1 9  758 1 KT66, KT77 
6354 1 5082, M81 63 7643 E80CF 
6360 QQE03/ 1 2, QQV03-1 0  7693 E90F 
6370 E l l  7694 E99F 
6373 Ol70 7709 Z70W 
6374 EY84 771 0  Z70U 
6375 0C70 771 1 Z71 U 
6391 EF74 771 3  Z804U 
6443 EY84, M8091 , R 1 8  771 4  Z805U 
6463 CC86E, ECC86, ECC81 3  7722 E280F 

86 • Parallel-Illament circuit •. � May not work in all circuit •. 



To R.eplace Use To R.eplace 

7737 E 1 86F 8254 
7788 E81 0F 8255 
8 1 01 EC1 57 8278 
8223 E288CC 8453 
8228 ZZ 1 000 9905 
8233 E55L 991 0  

Use 

EC1000 
E88C, EC88 
EL503, Fl El 
Z550M 
QQC04/1 5  
QQE03/20, QQV03-20 

• 

� 
� 
m 
� 
n 
� 
z 
I 

"'1'1 
o 
" 
m 
C5 
Z 

...... ...... W 

� 
.., 
... 
o 

• 
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Section 7 

AME RICAN SU BSTITUTES FOR 

FORE IGN TYPES 

This section l ists Amer ican substitutes for fore ign tubes. Foreign 
tubes are shown in the left-hand co lumn;  American eq uiva lents 
a re in the right-hand col umn.  Only those fore ig n types wh ich can 
be replaced with Amer ican brands have been l isted. For a l ist 
of fore ig n equiva lents for American types, refer to Section 6.  

I n  most cases, there is only one American rep l acement shown 
as a direct eq u ivalent to the foreign type. Other equ iva lents for 
the American repl acement are l isted in Sections 1 ,  3, 4, and 5. 
For examp le, the American repl acement for the 6F 1 0  is the 6AC7. 
If a 6AC7 is not ava i lab le, Section 1 s hows that a 6AJ7 can be 
used as a substitute. Therefore, the 6AJ7 can be used as a sub
stitute for the 6 F 1 0. 

Substitutes m arked w ith an asterisk (*) should be used only 
when the fi l ament of the orig ina l  tube is  wired i n  a para l lel circu it. 
Those tubes m ar ked with a section symbol (§) may not work i n  
a l l  circuits. 
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To Replace Use 

1 C1 
1 C2 
1 C3 
1 0 1 3  
1 F1 
1 F2 
1 F3 
1 F01  
1 F09 
1 G50 
1 H2 
1 H33 

1 H35 
1 M 1  
1 P1 
1 P1 0  
1 P1 1  
1 RK23 
l S5SF 
1 U5SF 
2B/250A 
3M·R24 
3M·V7 
3S4SF 
4G280K 
4R·HH2 
4R·HH8 
4Y25 
5A/ 1 60H 
5B/250A 
5M·HH3 
5P29 
5R·HP 1  
SSl 
5110  
6/30l2 
6AT7N 
6832 
68C32 
6C9 
6C1 0  
6C 1 2  
6C1 5  
6C16 
6C1 8  
6C31 
6CC 1 0  
6CC31 
6CC42 
6CC43 
6CF8 
6CH40 

1 R5 
1AC6 
1 AB6 
1 A3 
1 AJ4 
l l4 
1 T4 
1 AH5 
I SS 
2050A 
l S2 
1 AQ5, 

1 R5SF, 
1 RS* 

1 AB6 
1 N3 
3C4 
3S4 
3V4 
l S2 
lARS 
lASS 
B07 
30K6 
3BZ6 
3W4 
2021 
4BS8 
4KN8 
B07 
6AM6 
807 
5J6 
6CN6 
4Bl8 
B07 
5U4G 
6GAB 
60T8 
6AlS 
6AV6 
6CU7* 
6CU7* 
6AJ8 
6CJ5 
6BL8 
6GV7 
6K8 
5692 
6J6 
5670 
6AQ8 
6267 
6AJ8 

• Parallel·filament circuits. 

To Replace Use To Replace Use 

601 2B35 6R·RBC 5B47 
602 6Al5 6S5G 6E5 
60·H H 1 3  6FX7 6T1 6AF4 
6F 10  6ACl 6V3P 6R3* 
6F l l  6AM6 6V4 6CA4 
6F12 6AM6 614 6BX4 
6F1 5  6CJ5 6131 6X4 
6F16 6CJ5 709 6AM5 
6F1 8  6ECl 701 0  6CH6 
6F1 9  6BY7 70 1 1  65S0 
6F21 6CQ6 7F1 6  6CJ5 
6F22 6267 B03 6AM6 
6F23 6EL7 B04 6W7G* 
6F24 6EJ7 BOS 6BR7 
6F25 6EH7 B06 6BW7 
6F26 6BY7 B07 6BS7 
6F29 6EH7 BOB 6267 
6F30 6EJ7 BR·HP 1  BB8 
6F3 1 6BA6 906 6CQ6 
6F32 6AK5 9P9 9BM5 
6F33 6AS6 9R·All 1 00E7 
6F35 6AJ5 9R·HH2 9GHBA 
6F36 6AH6 1 0C 1 4  1 90B 
6F0 1 2  60CB 1 0F9 1 2AC5 
6FX4 6AV4* 1 0F 1 8  1 3 ECl 
6G·B3A 6BQ6GT 1 0103 1417 
6G·B6 60Q6A 1 010 1 3  1 4G6 
6G·B9 6GW6 1 0P 1 8  45B5 

6G·K 1 7  6AU4GT 1 0P1l 2  50BMB 

6H31 6BE6 1 2B·B 1 4  1 3GB5 
61 10  6AG7 1 2BC32 1 2AV6 
611 2 6AQ8 1 2E1 3 6550 
61 13  1 2AX7 1 2F31 1 2BA6 

61 16  6CW7 1 2G·B3 1 2GW6 

6131 6AQ5 1 2G·B6 1 2BQ6GT 

6134 6AQ4 1 2G·B7 1 3CM5 
6143 6Cl6 1 2G·K 1 7  1 2 04A 

6103 6CV7 1 2H31  1 2BE6 

610 1 2  6AK8 1 2R·K 1 9  1 2BR3 
610 1 3  6B07 1 2R·ll3 1 2AV7 

6lP 1 2  6BMB 1 2R·ll5 1 2FQ7 

6M1 6U5G 1 302 6SN7GT 

6M2 6C07 1 303 6 1 58 
6M·H 1 6J4 1 6A 6AM5 
6M·HH3 6J6 1 7N8 1 7C8 
6P9 6BM5 l BAK5 6028 
6 P 1 5  68Q5 1 9AJ8 1 908 
6P 1 7  6AM5 1 980 1 9X3 
6P25 6AG6 1 9M·R9 1 8G06 
6P1l 2 68M8 1 9M·R1 0  1 8G06 
6Q8 6A8 1 9SU 1 9Y3 
6R·HH2 6BS8 1 9U3 1 9X3 
6R·HH8 6KN8 1 9W3 1 9X3 
6R·K1 9  6AV3 20A3 2021 

§ May not work in al l  circuits. 



To Replace Use To Replace Use To Replace Use 

20D3 1 2AHB A2521 6CR4 DCF60 l V6 
20D4 6AJB A2900 1 2AT7 DD6 6Al5 
25G-B6 25BQ6GT AA91 E 5726 DD7 6AM5 
25R-K19  25BR3 ABC91 1 2A6 DD77 5726 
30Cl 9A8 AD 6Z3 DDR7 6AM5 
30C 1 5  9EN7 AG52 1 1  OA2 DF26 l S5 
30C 1 B  7GV7 ARS25A B07 DF33 l N5GT 
30F5 7ED7 ASG5 1 2  2D21 DF60 567B 
30Fll 9GB8 ATS225A B07 DF62 l AD4 
301 1 7AN7 836 1 2SN7GT DF67 591 1 , 600B 
301 1 5  7EK7 B63 6A6 DF91 1 T4 
30P4 25GF6 865 6SN7GT DF92 1 L4 
30P 1 2  1 2F85 B 1 39 7AN7 DF96 l AJ4 
30P 1 6  1 6A5 B 1 52 1 2AT7 DF97 l AN5 
30P 1 8  1 5CW5 8309 1 2AT7 DF652 l AD4 • 
30P 1 9  25GF6 83 1 9  7AN7 DF668 lAD4 
30Pl l 1 3GC8 8329 1 2AU7 DF904 l U4 "'1'1 

30Pl l O  1 3GCB 8339 1 2AX7 DH63 6Q7 0 
� 

30PL12 1 6A8 B349 7EK7 DH74 1 2Q7GT '" 
30PL 1 3  1 6GKB B7 1 9  6AQ8 DH76 1 2Q7GT C\ 
30PL 1 4  1 6GKB B729 6GAB DH77 6AT6 Z 
40SUA I DS 8739 1 2AT7 DH81 786 · 

� 52KU 5Z4G 8749 1 2AU7 DHl l B  1 4L7 � 54KU 5AQ4 B759 1 2AX7 DHl 1 9  1 4G6 '" 
62DDT 6CV7 BA2 2050 DH 1 42 1 417 � 
62TH 6CU7 8F61 6CK5 DH 1 49 7C6 n 
62VP 6CJ5 8F451 45A5 DH 150 6CV7 � 
63TP 6A8B 8PM04 6AQ5 DH7 1 8  6CV7 Z 
64ME 6CD7 BVA264 6AG6G DH7 1 9  6AK8 
64SPT 68X6 BVA265 6AG6G DH8 1 7  6CV7 � 
65ME 68R5 C610 7J7 DK32 l A7GT 0 
66KU 68T4 CC8 1 E  1 2AT7WA DK91 I RS 0 
67PT 6CK5 CC86E 6GMB DK92 l AC6 W 

I 
85Al OE3 CSFBO 4BLB DK96 l AB6 0 
B5A2 OG3 D I C  957 D K97 l AB6 � 
B5A3 57B3 D2C 95BA DL29 3D6 .... 

1 08C1 OB2 D2M9 6Al5 DL31 l A5G 
0-0 

1 2 1 VP 1 2AC5 D3F 959 Dl33 3Q5GT 
1 4 1 DDT 1 417 D61 6CT7§ DL35 l C5GT • 
1 4 1 TH 1 4K7 D63 6H6 Dl36 l Q5GT 
1 50B2 6354 D77 6AL5 DL37 6L6GC 
1 50Cl OA2 D 1 52 6AL5 DL67 5913, 6007 
1 50C2 OA2 D7 1 7  6Al5 DLB2 7B6 
1 50C3 OD3 DA90 l A3 Dl91 1 54 
1 50C4 OA2 DAC21 I SS Dl92 3S4 
1 63PEN 1 6A5 DAC32 l H5GT Dl93 3A4 
1 7 1  DBP 1 7C8 DAF90 l A3 Dl94 3V4 
2 1 3PEN 2 1A6 DAF91 I SS Dl95 3Q4 
3 1 1 SU 3 1 A3 DAF92 I US Dl96 3C4 
45 1 PT 45A5 DAF96 l AH5 Dl9B 384 
A61 1 7Z3 DAF97 l AN5 Dl620 5672 
A677 6C6 DC70 6375 DM70 1 M3 
A863 6J7GT DCBO l E3 DM71 l N3 
A 1 B34 6AS7G DCC90 3A5 DM1 60 6977 

• Parallel-filament circuit._ § May not work in all circuits . 91 



To Replace Use To Replace Use To Replace Use 

DP61 6AK5 EAA901 5726 ECC230 6080 
DY30 1 83GT EA8C80 6AK8 ECC801 6060 
DY51 l BG2 EAF41 6CT7§ ECC802 6 1 89 
DY70 5642 EAF42 6CT7 ECC803 6057 
DY80 l X2A EAM86 6GX8 ECC804 6GA8 
DY86 1 52 E834 6H6* ECC808 6KX8 
DY87 1 52A EB91 6AL5 ECC8 1 3  6463 
DY802 l BQ2 EBC3 6BD7A ECC863 1 2DT7 
E l F  954 EBC41 6CV7 ECC900 6HA5 
E2F 956 EBC80 6BD7 ECF80 6BL8 
E55L 8233 EBC81 6BD7 ECF82 6U8 
E80CC 6085 EBC90 6AT6 ECF86 6HG8 
E80CF 7643 EBC91 6AV6 ECF200 6X9 
E80F 6084 EBF32 6B8* ECF201 6U9 
E80L 6227 EBF41 6CJ5 ECF202 6AJ9 

• E80T 62 1 8  EBF80 6N8 ECF801 6GJ7 
E81 CC 12AT7, 6201 EBF81 6AD8 ECF802 6JW8 

00C) E8 1 L  6686 EBF83 6DR8 ECF805 6GV7 
CO E82CC 1 2AU7 EBF85 6DC8 ECH35 6E8G* II. 
1&1 E83CC 6681 EBF89 6DC8 ECH42 6CU7 I 
... E83F 6689 EC22 6R4 ECH80 6AN7 
00C) E84L 7320 EC55 5861 ECH8 1 6AJ8 A. 
Q E88C 6DL4, 8255 EC70 57 1 8  ECH82 6E8 

E88CC 6922 EC71 571 8  ECH83 6058 
E89F 6DG7 EC80 6Q4 ECH84 6JX8 

Z E90C 5920 EC81 6R4 ECHl 1 3  6CU7 
<II( E90CC 5920 EC84 6AJ4 ECH200 6V9 U E90F 6BH6 EC86 6CM4 ECL80 6AB8 
� E90Z 6X4 EC88 6DL4, 8255 ECL82 6BM8 1&1 E91AA 5726 
� EC90 6C4 ECL84 6DX8 

<II( 
E91 H  6687 EC91 6AQ4 ECL85 6GV8 

I E91 N  5727 EC92 6AB4 ECL86 6GW8 Z E95F 6AK5 EC93 6B54 6BZ7 � E99F 6BJ6 
ECL l OO  

1&1 E 1 30L 7534 
EC94 6AF4 ECL821 6CH6 

� E 1 80F 6688 EC95 6ER5 ECLL800 6KH8 
0 

E 1 80CC 7062 EC97 6FY5 ED2 6AL5 
II. 

E 1 80L 7534 EC8065 6CM4* ED500 6ED4 

• E 1 82CC 71 1 9  EC900 6HA5 EF1 3  6DA6 

E 1 82F 5847 EC1 000 8254 EF22 7A7* 

E 1 86F 7737 ECC32 65N7GT EF36 6J7 

E 1 88CC 7308 ECC35 6SL7* EF37 6J7GT* 

E280F 7722 ECC70 6021 EF39 6K7* 

E288CC 8223 ECC81 1 2AT7 EF41 6CJ5 

E810F 7788 ECC82 1 2AU7 EF70 6487 

E902 6X4 ECC83 1 2AX7 EF71 5899 

E 1 485 3A4 ECC84 6CW7 EF72 5840 

E20 1 6  6CQ6 ECC85 6AQ8 EF73 6488 

E21 57 1 2AT7 ECC86 6GM8 EF74 6391 

E21 63 1 2AU7 ECC88 6DJ8 EF80 6BX6 

E21 64 1 2AX7 ECC89 6FC7 EF81 6BH5 
EA41 6CT7 ECC91 6J6 EF82 6CH6 
EA50 2B35 ECC 1 80 6BQ7A EF83 6BK8 
EA76 6489 ECC 1 86 1 2AU7 EF85 6BY7 
EAA91 6AL5 ECC 1 89 6E58 EF86 6267 

92 • Parallel-filament circuits. § May not work in all circuits . 



To Replace Use To Replace Use To Replace Use 

EF87 6267 El822 6CH6 HABC80 1 9T8 
EF89 60A6 ElF86 6HG8 HBC90 1 2AT6 
EF89F 60G7 Ell80 6HU8 HBC91 1 2AV6 
EF91 6AM6 EM34 6C07 HCC85 1 7EW8 
EF92 6CQ6 EM35 6U5 HCH8 1 1 2AJ7 
EF93 6BA6 EM80 6BR5 H01 4 l H5GT 
EF94 6AU6 EM81 60A5 H030 3B4 
EF95 6AK5 EM84 6FG6 H05 1  OA2 
EF96 6AG5 EM85 60G7 H052 OB2 
EF97 6ES6 EM87 6HU6 H093 l X2B 

EF98 6ET6 EM840 6FG6 H094 6BQ6GTB 

EF 183 6EH7 EN32 2050 H096 25BQ6GTB 

E F 1 84 6EJ7 EN91 202 1 HF61 6CJ5 

EF 190 6CB6 EN93 604 HF93 1 2BA6 

EF730 5636 EQ80 6BE7 HF94 1 2AU6 • 
EF73 1 5899 EY51 6X2 HF 12 1  1 2AC5 

EF732 5840, 5901 EY80 6U3 H K90 1 2BE6 "'1"1 

EF734 6205 EY81 6R3 Hl86 30CW5 0 
EF81 1 6EH7 EY8 1 F  6V3 HL90 1 9AQ5 � 

"' 
EF8 1 2  6EL7 EY82 6N3 HL92 50C5 � 
EF8 1 4  6EJ7 EY83 6AL3* HL94 30A5 Z 
EF905 5654 EY84 6374 HM04 6BE6 I 

EFl200 6Y9 EY86 6S2 H P6 6AM6 > 
� EH90 6C56 EY87 652A HY90 35W4 "' 

EK90 6BE6 EY88 6AL3 HY1 45 l U4 � 
EL33 6M6G* EY500 6EC4 HZ50 1 4Z3 n 
EL34 6CA7 EZ3 6V4 HZ90 1 2X4 > 
EL36 6CM5 EZ4 6CA4 K021 OA3 Z 
El37 6L6 EZl l 6V4 K024 OC3 
EL38 6CN6 EZ22 7Y4 K025 003 

El41 6CK5 EZ35 6X5G KL35 l F5G* "' 
"'1"1 

El71 5902 EZ40 6BT4 KT32 25W6GT CD 
..... 

EL80 6M5 EZ80 6V4 KT33 25A6 I 
EL81 6CJ6 EZ8 1 6CA4 KT61 6M6G* r-

n 
EL82 60Y5 EZ90 6X4 KT63 6F6G "'1"1 
EL83 6CK6 EZ91 6AV4 KT66 6L6GC 00 0 
EL84 6BQ5 EZ900 6063 KT7 1 50L6GT ... 
EL85 6BN5 FA6 5677 KT77 6CA7 
EL86 6CW5 F l  EL 8278 KT88 6550 • 
EL90 6AQ5 G75/20 OA3 KTW63 6J7GT 
EL91 6AM5 G77 6C6 KTZ63 6K7GT 
EL95 60L5 G 1 05 / l D  OC3 KTZ63M 6J7GT 
E L 1 80 1 2BY7 G 1 50/30 003 KY80 5J2 
EL300 6FN5 G/50/4K OA2 L63 6J5 
EL500 6GB5 GY501 3BH2 L63B 6J5 
El503 8278 GZ30 5Z4G L77 6C4 
El504 6GB5 GZ3 1 5U4G LC97 3FY5 
EL505 6KG6 GZ32 5V4GA LC900 3HA5 
EL508 6KW6 GZ34 5AR4 LCC 1 89 5ES8 
El509 6KG6A GZ37 5AR4 LCF80 6LN8 
El802 6106 H52 5U4GB LCF86 5HGB 
ELB03 6CK6§ H63 6F5GT lCF200 5X9 
ELB20 6CK6 H2-1 0  2X2A LCF201 5U9 
EL821 6CH6 HAA91 1 2Al5 LCFBOI 5GJ7 

• Parallel-filament circuits_ � May not work in all circuits_ 93 



To Replace Use To Replace Use To Replace Use 

lCFS02 6lXS N66 6K6GT PCCSS 70JS 
lCH200 5V9 N77 6l6GT PCC89 7FCl 
lClS2 l l BMS N7S 6AM5 PCC 1 S6 7AU7 
lClS4 1 00X8 Nl 1 9  6BJ5 PCC1 89 7ESS 
lClS5 1 0GV8 N 1 42 45B5 PCC805 7EK7 
lCl200 1 00XS N 1 44 6AM5 PCE800 9GBS 
lF1 S3 4EH7 N 1 47 6M6G* PCF80 9A8 

lF184 4EJ7 N 1 48 7C5 PCFS2 9U8 

lFl200 l l Y9 N 1 50 6CK5 PCFS6 8HG8 
llS6 l OCW5 N 1 52 2 1 A6 PCF200 8X9 
ll500 1 8GB5 N 1 53 1 5A6 PCF201 8U9 
ll505 27KG66 N 1 54 1 6A5 PCF800 9EN7 
ll521 21 KQ6 N 1 55 6BN5 PCFSOl SGJ7 

• lNl 1 9  50BM8 N308 25E5 PCF802 9JWS 
lN 1 52 6AB8 N309 1 5A6 PCF805 7GV7 

N lN3 1 9  1 3GC8 N329 1 6A5 PCFS06 8GJ7 

CO lY81 1 1  R3 N359 2 1 A6 PCH200 9V9 
>- lYSS 20AQ3 N369 1 6A8 PClS2 1 6AS 
A. 

� lY500 28EC4 N378 1 5CW5 PCl84 1 5 0QS 

0 lZ3 1 9  9AS N379 1 5CW5 PClS5 l SGVS 

CD lZ329 9A8 N3S9 25GF6 PClS6 1 4GWS 
u. lZ339 9EN7 N709 6BQ5 PCl8S 1 6GK8 U 
... MS063 6AM6 N727 6AQ5 PCl800 1 6GKS 

M8079 5726 OBC3 1 2SQ7 PClSOl 1 3GC8 
MSOSO 6C4 OFl 6S7 P0500 9ED4 

Z MS081 6J6 OF5 12 K7GT PF9 6K7 
<C( MS096 5763 OH4 1 2AS PF86 4HR8 
U MS 1 00 5654 OM3 6H6* PFl200 1 6Y9 
a: MS 1 0 l  6BA6 OMS 6S7* PH4 6AS 
1&.1 
� MS1 2 1  5840 OM6 6K7 Pl2 1 2021 

<C( MS 1 36 6 1 89 OSW2 1 90 6ACl Pl36 25E5 
I M81 37 1 2AX7A OSW21 92 6AG7 PlS l 2 1 A6 

Z MS 1 62 1 2AT7WA OSW2600 6AC7 PlS2 1 6A5 
CJ 

MS1 96 5725 OSW2601 6AG7 PlS3 1 5A6 
1&.1 

MS204 5727 PlS4 1 5CW5 a: OSW31 04 6SA7 
0 M82 1 2  5726 OSW3 1 05 6SQ7 Pl300 35FN5 
u. MS223 OA2WA OSW31 06 6V6GT* Pl302 25GF6 

MS224 OB2WA OSW31 07 5CG4, 5Z4G Pl500 27GBS 
• M8232 6J4WA OSW3 1 09 6H6 Pl505 40KG6 

M8245 6AQ5, 6005 OSW3 1 1 0  6E5 Pl508 1 7 KW6 

MU 1 4  6BT4 OSW3 1 1 1  6SK7 Pl509 40GK6 

MV6-5 6SA7GT OSW3 1 1 2  6J5 PlS21 29KQ6 

N2ED 6HT5 P 1 7A 807 Pl80 1 1 2FB5 
N 1 4  l C5GT PABC80 9AK8 Pl820 2 1 A6 
N 1 S  3Q5GT PC86 4CM4 Pl1 267 OA4G 
N 1 6  3QSGT PC88 4Dl4 Pll80 1 2H U8 
N 1 7  3S4 PCS9 7F7 PM04 6BA6 
N 1 S  3Q4 PC93 4BS4 PM05 6AKS§ 
N 1 9  3V4 PC95 4GK5 PM07 6AM6 
N22ll 19KF6 PC97 4FY5 PM95 6AK6 
N25 3C4 PC900 4HA5 PP6BG 6M6G§ 
N30El 6lF6 PCC 1 8  7AU7 PYSO 1 9X3 
N47 6AM5 PCC84 7AN7 PYSl 1 7Z3 
N63 45A5 PCC85 9AQ8 PYS2 1 9Y3 

94 * Paral lel-filament circuits. § May not work in all circuits. 



To Replace Use To Replace Use To Replace Use 

PYS3 1 7Z3 RL21 2D2 1 U 1 9 1  1 9C54 
PYSS 30AE3 RL 1 267 OA4G U 1 92 1 9Y3 
PY301 19C54 RS2 5Z4 U 1 93 1 7Z3 
PY500 42EC4 RS1 029 6360 U251 1 7Z3 
PYSOO 1 7Z3 S6F1 2  6AM6 U309 1 9X3 
PYSOI 1 7Z3 S856 OA2 U31 9 1 9Y3 
QA2401 6 1 35 SS60 OB2 U329 25BR3 
QA2404 5726 SM150-30 OA2 U339 1 9C54 
QA2406 12AT7WB SP6 6AM6 U349 1 7Z3 
QA2407 6201 SR2 OG3 U381 38A3 
QA2408 5692 SR3 OB2 U707 6X4 
QB65 6SN7GT SR55 OB2 U709 6CA4 
QB309 12AT7 SR56 OA2 U71 8  6BT4* 
QB5/1 750 6079 STR85 / 1 0  OG3 UAF42 1 2S7 
QE03/ 1 0  5763 STR108/30 OA2 UBC41 1 4L7 • 
QE05/40 6 146 STR1 50/30 OA2 UBC80 14G6 
QE05/40H 6 1 59 STV85/ 1 O  OG3 UBCS I 1 4G6 "1'1 
QE06/50 S07 STV1 08/30 OB2 UBFSO 1 7C8 0 
QL77 6C4 STV1 50/30 OA2 UBF89 1 9F18 ;0 

6X4W SU6 1 6X2 m 
QM556 UC92 9AB4 (5 QM557 5654 T6D 2B35 UCC85 26AQS 
QM55S 5725 T2M05 6J6 UCH42 1 4K7 

Z 
I 

QM559 5726 T77 6C6 UCH80 1 4Y7 � 
QN77 6AM5* TH62 6E8G* UCH81 1 9D5 � 
QQE02/5 6939 TTZ63 6J7 UCL82 50BM8 

m 
;0 

QQE03/1 2  6360 TM1 2  6J4 UF41 1 2AC5 n 
QQE03/20 6252 U26 2J2 UF80 1 9BX6 � 
QQE06/40 5S94 U31 25Z4GT UFS5 1 9BY5 Z 
QQV02-6 6939 U37 1 T2 UF89 1 2DA6 
QQV03-1 0  6360 U41 l B3GT UL4 1 45A5 
QQV03-20 6252 U43 6X2 ULS4 45B5 ." 

QS1 50/40 OD3 U45 6X2* UMSO 19BR5 -< 
CD 

QS1 205 OA3 U49 2J2 UMS4 1 2FG6 W 
QS1 206 OC3 U50 5Y3GT UN954 954 I 

< 
QS1 207 OA2 U51 5W4GT UN955 955 ." 
QS 1 20S OB2 U52 5U4G UQSO 12BE7 0-
QS1 209 565 1 A  U54 5AR4 UU5 6BT4 
QS1 2 1 0  OA2WA U70 6X5G* UU9 6BT4* • 
QSI 2 1 1  OB2WA U74 35Z4GT UU12  6CA4 
QS2404 5726 U76 35Z4GT UY41 3 1 A3 
QS2406 1 2ATlWA U77 5AR4 UY42 3 1 A3 
QV03-1 2  5763 U7S 6X4* UYS2 55N3 
QV05-25 S07 US2 7Y4* UYS5 3SA3 
QV06-20 6 146 U 1 1 8  3 1A3 UY89 38A3 
QW77 6CQ6 U 1 1 9  3SA3 V2M70 6X4 
QZ77 6AM6 U 1 42 3 1 A3 V61 6BT4 
R3 lW4 U 1 45 3 1 A3 V 1 53 1 7Z3 
R 1 2  6X2 U 1 47 6X5G V I 77 6CQ6 
R 1 6  1 T2 U 1 49 7Y4 V3 l l  3 1 A3 
R 1 9  l X2A U 1 50 68T4 V3 1 2  3 1 A3 
R20 2J2 U 1 51 6X2 V741 6C4 
R52 5Z4G U 1 52 1 9X3 V884 6CQ6 
R 1 44 6AM6 U 1 53 1 7Z3 V8S6 6AM5 
RJ2 5Y2 U 1 54 1 9Y3 VP6 6CQ6 
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VP120 1 2C8 X73 60S' XL500 13GB5 
VR150 003 X73M 60S' XXA91 3AL5 
VSM70 6X4 X76M 12K8GT XXB 3C6 
VT83 83 X77 6BE6 XXO 1 4F7 
W17  1 T4 X79 6AE8 XXFM 7X7 
W25 l AJ4 XSl 7S7 XY8S 1 6AQ3 
W61 6K7 X l 07 l SFX6§ Y25 1 M3 
W63 6K7 Xl 1 9  1 9D5 Y61 6U5 
W76 1 2K7* X 1 42 1 4K7 Y64 6U5 
W77 6CQ6 X 1 47 6ESG YC95 3ER5 
WSl 7A7 X 1 4S 7S7 YC97 3FY5 
Wl l 0  1 3EC7 X 1 50 6C l 0  YCC 1 S9 5ESS 
Wl 1 8  1 2AC5 X 1 55 6BZS YCF86 5HG8 

• Wl 1 9  1 3EC7 X31 9 635 1  YCL84 1 0DX8 
W 1 42 1 2AC5 X719 6AJ8 YCL l S0 5BQ7A 

0 W 1 43 7A7' X727 6BE6 YF1 83 4EH7 
0 W 1 45 1 2AC5 XAA91 3AL5 YF1 84 4EJ7 0 W147 6K7* XB9 1 3AL5 YLS4 1 0BQ5 ... 
N W1 48 7A7 XC95 2ER5 YLS6 l OCW5 
N W 1 49 7B7 XC97 2FY5 Z 1 4  l N5GT 

I W150 6CJ5 XC900 2HA5 Z63 6J7 Q 
N W7 1 9  6BY7 XCC82 7AU7 Z77 6AM6 
... 

W727 6BA6 XCC1 S9 4ES8 Z 1 50 6CU7 A. 
> W739 6ECl XCF80 4BL8 Z 1 52 6BX6 

W0 1 42 1 2S7 XCF82 5U8 Z300T OA4G 
W0 1 50 6CT7 XCF86 2HR8 Z329 7ED7 

Z WD709 6N8 XCF801 4GJ7 Z550M S453 
� WT301 S3 XCH81 3AJS Z71 9 6BX6 
� X 1 4  l A7GT XCLS2 8B8 Z729 6267 
� X 1 7  l R5 XCLS5 9GV8 Z749 6EL7 ..... 

� X 1 8  l AC6 XFSO 3BX6 Z900T 5823 

� X20 l AC6 XFS5 3BY7 ZA2 954' 
I X25 l AB6 XF94 3AU6 ZD1 7 l S5 Z 

X61 M 6E8G X F 1 S3 3EH7 ZD25 l AH5 CJ 
X63 6A8 XF1 84 3EJ7 Z D 1 52 6NS 

..... 
� X64 6L7 XL36 1 3CM5 ZZ1 000 8228 
0 X65 6E8 XLS4 SBQ5 
U. 

X7 1 M  1 2K8 XL86 sews 

• 

96 • Parallel-filament circuits. § May not work in all circuits . 








