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INTRODUCTION 

Although tube substitution should not be performed indiscrimi-
nately, there are numerous occasions when it is necessary and 
feasible. For example, when you don't have the exact tube type 
with you on a service call, you'll either have to take the chassis 
to the shop (without knowing if a new tube would fix the trouble), 
or else make a special trip just to get the tube. The same applies 
if you're working in the shop and need a replacement you don't 
have—you have to make a special trip to the distributor. Such need-
less trips waste time and reduce profits. 

Also, when a tube is out of production or the distributor does 
not have it in stock, a substitute is needed. On occasion, too, it is 
desirable to use an improved version of the tube being replaced. 
For example, replacing a 6BQ6 with the improved 6CU6 will 
usually result in better performance. 

For your convenience, this handbook is divided into seven sec-
tions. The first section lists receiving tubes and their substitutes. 
The second section lists picture tubes and their substitutes. There 
are numerous occasions when a picture-tube substitute is neces-
sary: The exact type may be out of production, or it may not be 
immediately available from the distributor; in either case it is 
necessary to use a substitute. Also, in custom installations a shorter-
necked picture tube may have to be chosen. At the end of the 
picture-tube section is a listing of those tubes requiring odd fila-
ment voltages (other than 6.3 volts), or low Ea potentials. This in-
formation can be very useful when setting up your picture tube 
testing and rejuvenating equipment. 

The third section is a cross reference of subminiature tubes 
Section 4 lists receiving tubes which can be replaced with indus-
trial types. (Industrial tubes are more rugged than receiving types 
in that their peak ratings and power-handling characteristics are 
much higher; therefore, it may be desirable to substitute an indus-
trial tube to get more satisfactory results.) Section 5 lists communi-
cations and special-purpose tubes. 

Sections 6 and 7 list American and foreign equivalents. If ye 
have an American tube and want to know what foreign type y 
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serve as a substitute, refer to Section 6. If you have a foreign tube 
and need to know what American type can be used as a substitute, 
refer to Section 7. This is a very useful section because of the large 
amount of foreign-made equipment being sold in this country. 
(Additional substitutes may be obtained by cross-referencing the 
American substitutes given in Section 7 with listings in Section 1.) 

For additional information, refer to the introductions to each 
section. Also pay particular attention to the various notes per-
taining to the substitutions. If you encounter additional substitu-
tions that can be made, they can be added on the pages allotted 
for that purpose at the end of each section. 
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Section 1 

CROSS REFERENCE OF AMERICAN 

RECEIVING TUBES 

This section lists all American receiving tubes which have been 
or are being manufactured. Also included are the latest tube types 
registered with EIA but not yet in production. 

To use this listing, locate the tube type to be replaced in the 
left-hand column. Then refer to the right-hand column for the 
substitute. The substitutes are only those tubes which have similar, 
or improved, characteristics and can be inserted directly into the 
socket. No rewiring or mechanical changes are needed, although 
the associated service controls may have to be readjusted. 

In some instances, the available space around the tube should 
be considered. For example, although electrically identical to a 
61.6GB, a 6L6G is more than one inch taller and a half inch larger 
in diameter. Thus, the substitutiun may be physically impossible 
in some compact equipment. 
Do not replace a tube in the right-hand column with one in the 

left-hand column because this may result in a tube with lesser 
qualifications being used. For example, where a high heater-to-
cathode potential exists, a 6AX4 will hold up, whereas a 6W4 
will not. Thus, you'll find the 6AX4 listed as a substitute for the 
6W4, but not vice versa. 

When no substitutes are shown, none are recommended. Refer 
to Section 4 to see if an industrial replacement is recommended. 

The meaning of each footnote symbol appears at the bottom 
of each page. 
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To Replace Use 

00A 
01A 
0A2 
0A3 

0A3A 0A3, VR75 
OA4G 
0A5 
OB? 

OB3 
OB3A 
0C2 
0C3 
0C3A 
003 

OD3A 
074 
074G 
024 

024A 

024G 
1A3 
1A4 

12A, 112A 

0A3A, VR75 

OB3A, V1B90 
083, VR90 

0C3A, VIi105 

0C3, VR105 
OD3A, 711150 
OD3, VR150 
074G 
074 

024A, OZ4G .qufre 
shield) 

024, OZ4G (may requi/e 
shield) 

024, 024A 

I /UP, IA4T, IBa, 1134G, 
1B4P, 111,11, 951, 32, 34, 
1C4., 11(4. 

1A4P I A4, 1A4T, 184, IB4G, 
I84P, 1B4T, 951, 32, 34, 
IC4., 184. 

IA4T I A4, IA4P, 154, IB4G, 
IB4P, 1B4T, 951, 32, 34, 
IC4., 11(4. 

1A5G 1A5GT, IA5GT/G, 115G1 

1A5GT I A5G, IA5GT/G, 1T5GT 
1A5GT/G 1A5G, IA5GT, IT5GT 

1A6 IC6. 

IA7G IA7GT, 1870., GT•, 
IA7GT/G, 187GT/G. 

IA7GT 1A7G, 1137G•, GT., 
1A7GT/G, 18701/G. 

1A7GT/G 1A7G, GT, 187G., 
187GT•, 1E170T/G. 

1A85 
1A86 
lAC6 
1A02 
1AE4 

1Al2 
1AF4 

I AF5 

IAH5 
I A14 

IAC6. 
I A116• 

1A14, I AM4, 1T4SF, 
IAE4e, IT4, 11.14* 

I AH5, IARS, 155. 
I AF5, IAR5, 155. 
IAF4, IAMe, 1145F, 

1A84., 194. 

To Replace Use 

AM4 1AF4, IA14, 1145F, 
IAE4., 114. 

ANS 
A05 
AR5 
ASS 
AU2 

AU3 IN2, IN2A 
AX2 152A 
AY2 
5301 

I Be 

1B4G 

1134P 

1134T 

1135 
I B5/25S 
186 
I B7G IB7GT, 1A7G., GT•, 

01/0., 18701/G 
I B7GT 1 B7G, 1A7G., GT• 

GT/G., 1870/0 
I B7GT/G IB7G, GT, 1A7G., GT•, 

GT/G• 
1D8GT§ 

1855F, IRS. 
1AF5, 1 AH5, 155 .. 

IU55F, 'DNS., IU5. 

I B8GT 
I BC2 
I BH2 
I BK2 
I BL2 

IC3 
1C4 

IC5G 

IC5GT 

IC5GT/G 

IC6 

1AU3, 1G3GT, 1G3GT/ 
1B3GT, 113, 113A, HO, 
1 N2, IN2A 

1B4G, 1B4P, 1541, 951, 
I Al, IA4F, IA4T, 32, 
34, 1C4., 11(4. 

1134, 184P, 11341, 951, 
IA4, IA4P, 1A41, 32, 
34, IC4., 11(4. 

184, I84G, 1841. 32, 951, 

IA4, 1A4P, 1A41, 34, 
1C4., 11(4. 

184. 1134G, 1541, 32, 951, 

1A4, 1A4P, I A4T, 34, 
1C4, 11(4• 

1135/255, 25, 255 
1135, 25, 255 

152A 

184, 1A4., 1A4P., 1A41., 
154., 184G., 1134P., 
11141•, 32., 34., 

951. 

1C5GT, I C5GT/G, 105G. 
1Q5GT, 1Q5GT/G, 
I T5GT• 

1C5G, 1C5GT/G, 105G, 
10509. 10501/G, 
175GT. 

1C5G, 1C5GT, 1Q5G, 
10501, 105GT/G, 
1T5GT. 

1A6. 

May not week in all circuits. • Parallel.felament circuits. 
Series circuit not requiring controlled warm,' time. 

S3
91

1.
1.
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I
A
I
3
D
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1
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To Replace Use 

107G 
I DBGT 

I DNS 
I DY4 
I DY4A 
1E3 
1(4G 

I E4GT 

I E5G 

IC7G I 07G• 
104G 104GT 
104GT I DIG 
105G 1D5GP, 1D5GT, I E5G, 

1E5GP, IE5GT, IK50., 
IM5G• 

105GP 105G, I05G1, 1E5G, 

IE5GP, IE5GT, I K5G., 
1M5G• 

I D5GT 1D5G, 11)50T, I E5G, 
1 E5GP, 1E5GT, 1K5G., 
1 M5G• 

1C70* 

1118611 

I U5, 1A55. IU55F• 
I DY4A 
1074 

I E7G 
IE7GT 
114 

115G 1L5G• 
IF6 

117G 1F7GH, MGT, 1F7GV, 
I 1707 

I F7GH I F7G, 11701. I F7GV, 

I F7GY 
I 1707 117G, I F7GH, I F7GV, 

1F7GY 
1F7GV 1F7G, I F7GH, I F7GT, 

1F7GY 
IF7GY 117G, 1170H, 11701, 

IF7GV 

IG3GT I AU3, 1B3GT, I G3GT/ 
IB3GT, 113, 113A, 1K3, 
162, 162A 

I G3GT / I B3GT I B3GT, 1G3GT, IAU3, 
113, 1.13A, 1K3, 162, 
1N2A 

1G4G 1G4GT. IG4GT/G, IE4G, 
I E4GT 

IE4GT, I G4G, 10401, 
IG4GT/G 

I E4G, 1 G50, 1G5GT, 
1G5GT/G 

IE5GP. IE5GT, 105G, 
10501. 11)50T, 1K 5G•, 
'MSG. 

I E5GP 1E5G, 1E5GT, 11)5G, 
11)5G1, I D5GT, 1K5G., 
1M5G• 

1 E5GT I E5G, 1E501, 105G, 

I 05GP, I 05GT, IK5G•, 
1M50* 

IE7GT 
I E7G 

To Replace Use 

IG4GT 

IG4GT/G 

105G 

1G5GT 

IG5GT/G 

IG6G 
I Ce6GT 

1G6GT/G 
162 

164G 
1H4GT 
165 
I H5G 
I 6501 
IH5G1 /G 
166G 
1H6GT 
113 

I 13A 

115G 

I 15GT 

1160 
11601 
116GX 
11(3 

11(4 

I K 5G 

I I(70 

114 
11.5G 
116 
1LA4 
I LA4E 
I LA6 
ILB4 
1116 
1105 1165 

1LC6 I LA6 
11135 

1G4G, 10401/0, IE4G, 
IE4GT 

1G4G, 1G4GT, I E4G, 
1E4GT 

10501, 105GT/G, 1.15G, 
11501 

105G, I G5GT/G, 1.15G, 
115GT 

105G, 1 G5GT, 1.15G, 

I 15GT 
1G6GT, 1G6GT/G 

IG6G, 1060T/G 
IG6G, I G6G1 

I H4GT 
1H4G 
1H5G, I H5GT, GT/G 
165, GT, GT/G 

165, G, GT/G 
I 65, G. GI 
16601 
I H6G 
1.13A, 1 AU3, 1 B3GT, 

IG3GT, 10301/18301. 
11(3, 162, 1N2A 

I A U3, 162, 1N2A 
1.150T, 105G, I G5GT, 
10501/0 

I15G, 1 G5G, 1 G5GT, 
1G5GT/G 

1.160T, 1.16GX 
1.160, 1.16GX 
1.16G, 1.16GT 

1AU3, 1B3GT, IG3GT, 
1G3GT/ 1133GT, 113, 
113A, 162, 162A 

ICI, 1 A4., 1A4P•, 1 A4T•, 
IBA., 1114G•, 11141•, 
I Ur, 32., 34., 951 . 

1 MSG, 1135G., 113501., 
11)5GT•, E5G., 
1E5G1.. I E5GT• 

1F50. 

1 U6• 
I LA4E 
I LA4 

ILC6 

Mey not wpk in all circuits. • Perellel.Marnent nitwits. 
10 t series circuit not requiring controlled warm.up time. 

WorldRadioHistory



To Replace Use 

I LE3 I LF3 

ILF3 1113 

11G5 

I 1144 

1LN5 1LC5 

I M3 1N3 

I M5G 1 K5G, I 05G•, 1050P•, 

11)5GT•, 1F5(5•, 

1 E5GP•, IE5GT • 

I N2 1 N2A, I AU3, 113A 

1N2A 1 N2, I AU3, 113A 
I N3 1M3 

I N5G I NI5GT, 1 N5GT /G, 1P5G, 

1P5GT 

I 81501 1 N5G, 1 N5GT /G, 1 P5G, 

I P5GT 

1N5GT/G 1 NSG, I N5GT, 1 P5G, 

1 P5GT 
1N6G 1 N6GT 

1N6GT 1 N6G 

I P5G 1 P5GT, 1N5G, 1 N5GT, 

1N5GT/G 

1P5GT 1 P5G, 1N5G, I N5GT, 

I N5GT/G 

I 05G 10501. 10505/0, 1C5G, 

I C5GT, IC5GT/G, 

I T5GT• 

I 0505 I 05G, I 05GT/G, 1 C5G, 

1C5GT, I C5GT/G, 

1 T5GT • 

I 05GT/G 105G, 1 05GT. 1 C5G, 

1C5GT, I C5GT/G, 

1T5GT. 

184 

185 1R5SF •, I AQ5* 

1855F 1 AQ5, 1R5. 

152 1S2A, I BK2 
102A 152 

154 

155 I AF5 ., 1A115 ., 1 AR5• 
1SA6GT 

I 5B6GT 

114 IAE4, 14,14e, 1A14 ., 

I ABU ., 1 T45F• 

1145F 1A14, I AF4, I A14, 

I AM4, 154 . 

I T5GT IA5G, I A5GT, I A5GT /G, 

105 11, I CSGT•, 1 C5GT / 

0•, 105G•, 105G1/0 

104 1 AF4 • 

1U5 IONS, 1 A55 ., 1 U5SF• 

1U5SF IA55, 1 0145*, MI5` 

1U6 116 . 

IV 6Z3 

To Replace Use 

I V2 

I W4 

I X2 1X2A, 1X2B 

I X2A 1X» 

1 X2B 

112 

1 Z2 

2A5 2A3H 

2A3F4 2A3 

2A5 

2A6 

2A7 2A75 

2A75 2A7 

2AF4 2AF 4A, 2AF4B, 2DZ4§, 

TN§ 

2AF 4A 2AF 4B, 2DZ4§, 214 

2AF4B 20Z4§ 

2AN2 

2A52 

2A V2 2BA2 

2AZ2 2E112 

2B3 

2B6 

2B7 2870 

21375 287 

20/12 2AV2 

2E112 

2044 213N4A 

2BN4A 2BN4 

2CN3A 

2CW4 2054 

2CY5 2045, 2E15 

2014 

2054 21W4 

2014 

20%4 

2014 2014A 

2014A 2014 

2DZ4 2AF 413§ 

2E5 

2EA5 2115 
2104 

2EN5 

2E15 2E05, 2FQ5A, 2045 
2E55 

2EV5 2EA5 

2FH5 2E55 2005, 2FQ5A, 

2GK5 

2F05 2FO5A, 2E55, 2GK5 

2F05A 2F05, 2E55, 2GK5, 

2155 2GU5 

2F16 

2FY5 2055, 2F1D5, 2FQ5A, 

2GK5 

htsy not work in ell circuits. • Pe del-filament circuits. 
Series circuit not requiring controlled wermwe time. 
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To Replace Use 

205 
2GKS 

2GU5 
2GW5 
2HA5 
2HK5 
2HM5 
2H05 

2HR8 
2J2 
2S/4S 
214 

2V2 
2V30 
2W3 
2W3GT 
2X2 
2X2A 

2X30 
212 

2Z2 
2Z2/084 
3A2 
3A3 

3A3A 3A3, 3CA3 
3A4 

3A5 
3ABG 
3A8GT 
3AF4A 
3AF4B 
3A18 
3AL5 
3Al2 

3AU6 

2F05, 2FQ5A 
2F55 

2HK5, 2HM5, 2H05 
2HM5, 2H05, 2HA5t 
2HA5, 2HK5, 2H05 
2HA5, 2HK5, 2HM5 

45 
2AF4§, 2AF4A§, 2AF4B§, 
20Z4§ 

312 

2W3GT 
2W3 
2X2A, 212 
2X2, 212 

2X2, 2X2A 
2Z2/084, G84 
2Z2, G84 

3A3A, 3AW3, 3CA3 

3ABGT 
3A8G 
3AF48, 3DZ4§ 
3DZ4§ 

3812, 3BM2, 3BN2 
3BA6, 3BC5§, 3C86§, 

3CE5§, 3CF6§ 

3AV6 
3AW2 
3AW3 3A3, 3A3A, 3163 
362 3A3, 3A3A, 3AW3 
3134 
385 3B5GT, 3C5GT, 305, 

3Q5G, 30501. 
3Q5GT/G 

38501 385, 3C5GT, 305, 3Q5G, 
30501, 305GT/G 

387 
3BA6 
3815 

3BE6 
3BF2 
3612 

3AU6, 3826§ 
3CES, 3AU6, 3CB6§, 

3CF6§, 3DK6§ 

3816, 3CS6 

3Al2, 35M2, 38N2 

To Replace Use 

3BM2 
3BN2 
38N4 
38N4A 
3BN6 
3852 

3BS2A 
3BU8 
38586 

313X6 
3BY6 
3817 
38Z6 

312 
314 

3C5GT 

316 
3CA3 
3CB6 

3CE5 

3CF6 

3CN3 
3CN3A 
3156 
3115 
306 
3004 

3DK6 

3016 
3DT6A 
30X4 
3DY4 
3DY4A 
3DZ4 
3E5 
3E6 

3EA5 
3EH7 

3E17 

3585 
3555 

3EV5 
3FH5 
3E05 
3FQ5A 
3F55 

May not work in all circuit, • Parellel.filement 
12 t Series circuit not requiring controlled warrn.up time. 

3AT2, 3BL2, 3BN2 
3AT2, 3BL2, 3BM2 
3BN4A 
3BN4 

38526 
3852 
3BUBA, 3GSB, 3H58, 3KFB 
3BUB, 3058, 3858, 3KF8 

3817 
3BE6, 3156 
3BX6 
313A6§, 3036§, 3CE6§, 

3CF6§, 3DK6§ 

3E5, 3V4. 
385. GT, 305, 0, GT, 

01/0 
XXB 
3A3, 3A3A, 3AW3 
3156, 3DK6, 3AU6, 

361.5§, 3BZ6§, 3EC5§ 
3BC5, 3AU6§, 3BZ6§, 

3C86§, 3CF6§, 301:6§ 
31E16, 3DK6, 3AU6, 

3BC5§, 3826§, 3CE5§ 
31836 
3183 
38E6, 3816 
35A5, 3EV5 
31E4., W4. 

3186, 3CF6, 313C5§, 

3F06§, 3CE5§ 
30166 
3016 

3DY4A 
3DY4 
3AF4B§ 
314,3V4. 

3EV5 
3E17, 3HM6§, 3HT6§, 

3JC6§, 3106A§, 31D6§ 
3587, 3HM6§, 3HT6§, 

3JC6§, 3106A§, 31D6§ 
3505, 3FQ5A, 3FY5 

3EAS 
3E55, 3505, 3FQ5A, 3GKS 
35058, 3E55, 3GKS 

3505, 3GKS 
3GUS 

WorldRadioHistory



To Replace Use 

3FY5 

3GK5 
3058 

3GU5 
3GW5 
3HA5 
3HK5 

3HM5 
3HM6 
31105 
3H58 
3HT6 
3106 
3.106A 
3306 
3KF8 
3516 
31E4 
3LF4 
304 

305 

3585 
3505, 3F05A 

3BU8, 3BUBA, 3HS8, 35FB 
3,55 

3HK5, 38M5, 3H05 
38A5, 3HM5, 3H05 
3HA5, 3HK5, 3H05 

3H16, 3JC6, A, 3.1D6 
3HA5, 3HK5, 3HAA5 

3858, 31308A, 3058, 3558 
314M6, 3.106, A, 3106 
3HM6, 3HT6, 3106A, 31D6 

3HM6, 3HT6, 3106, 3106 
3HM6, 3HT6, 3106, A 
3BUB, 38U8A, 3058, 3HS8 

3LF4§, 3136. 

3154§, 3136. 

354§, 354SF4, 3W4.§, 
3Z4.§ 

305G, 30501, 305G1/G, 
385, 38501, 3C5GT 

305G 305, 305GT, 3050T/G, 
385, 38501, 3C5GT 

305GT 305, 305G, 3Q5GT/G, 
385, 38505, 3C5GT 

3050T/G 305, 305G, 30501. 385, 
38501, 3C5GT 

354 3545F., 304, 3W4*, 3Z4. 
3545F 3W4, 3Z4, 3se, 304.§ 
3V4 3C4., 355. 

3W4 3545F, 3Z4, 354•, 3044 
3Z4 3545F, 3W4, 354, 3044 
4A6 4A60 
4A60 4A6 

4AU6 4BA6, 48C5§, 413Z6§, 

4CE16§, 4CE5§, 4DE6§, 
4CF6§ 

4AV6 

4BA6 
48(5 

48(8 

48E6 
4818 
4884 
4886 

4807A 4BCB, 4858, 4BX8, 4BZ7, 
4BZ8, 58K7A 

4858 4858, 4807A, 48X8, 
4827, 4BZ8, 5BK7A 

48U8 4058, 4H58, 45F8 

4A116, 4BZ6§ 
4(55, 4AU6§, 4a16§, 
4DE6§, 40K6§, 4CF6§ 

4807A, 4858, 48X13, 
413Z7, 48Z8, 5BK7A 

4C56 

5EA8, 5U8, 5C08§ 

4BZ6 

4BZ7 

48Z8 

4CB6 

4CE5 

4C56 

4CM4 

4C56 
4CX7 
4(15 
40E6 

4066 

4016 
4016A 
4E117 

407 

4E58 

45W6 
4,57 
4G17 
4065 

4GM6 
4GS7 
4058 

4GW5 
4GX7 
4025 

4HA5 
4HA7 

4HC7 
4HGB 

4HK5 
41.1M5 
48M6 
4H05 
41188 
4HS8 

4HT6 
4106 
4106A 

To Replace Use 

4818 4BC8, 4807A, 4858, 4BZ7, 
48Z8, 5BK7A 

41H6, 4AU6§, 4BA6§, 
4CES6§, 40E6/ 4056§, 
4C56§ 

413C8, 4807A, 48513, 4BX8, 
4BZ8, 58K7A 

4BC8, 48Q7A, 4E158, 4BX8, 
4BZ7, 5BK7A 

4CF6, 4E1E6, 4056, 4AU6§, 

48C5§, 4EIZ6§, ICES 
48C5, 4AU6§, 4EIZ6§, 

4036§, 40E6§, 40561 
4CF6§ 

4CB6, 4056, 4Al16§, 
48C5§, 48Z6§, 4CE5§ 

4BE6 

4C8,6, 4DK6, 4AU6§, 
48C5§, 4E1Z6§, 4CE5§ 

4C86, 4CF6, 40E6, 413C5§, 

48Z6§, 4CE5§ 
4DT6A 
4056 
4E17, 4HM6§, 4HT6§, 

41051 4JC6A§, 4.1D6§ 
4887, 4HM6§, 4HT6§, 

4JC6§, 4.106A§, 41136§ 
4588 
4GM6 
4HG8 
4GX7 

4EVV6 
4118 

4BU8, 4H58, 4KF8 

4017 

41155t, 4HM5, 4H05 

4HA5, 4HM5, 4HQ5 
4HA5, 4HQ5, 411K5t 
4HT6, 4106, A, 4106 

4HA5, 4HM5, 4HK5t 

4BU8, 4058, 45F8 

4HA16, 4.106, A, 41D6 
4HM6, 4HT6, 4106A, 4.06 

4HM6, 4HT6, 4106, 4306 

May not work o all circuits. • Parallel-filament circuits. 
t Series circuit not requiring controlled warm-up time. 13 
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To Replace lhe 

41D6 

41116 

4JK6 

4.11.6 

4KE8 

41(18 4BU8, 4GS8, AH58 

4KN8 

4106 

4118 4G57 . 

45 25/45 

5A6 

5AF4A 

5AM8 

SANE! 

5805 

5AR4 

5AS4 

5AS4A 

5A58 

5684 

5,418 

5AU4 

5AV8 

5AW4 

54,%40T 

5AZ3 

5AZ4 

588 

5BC3 

56C3A 

58E8 

5BK7A 

411M6, 4H16, 4106, A 

4BZ6 

4EW6, 4.116 

41W6, 4.1K6 

5654A, 5DB4, 5U4GB, 

5V3, 5V3A 

5AS4, 50134, 5U4GB, 

5V3, 5V3A 

5BE8§, 5BR8§, 5CG8§, 

5CL8§, 5CL8A§, 5DH8§, 

5FG7§, 5FV8§ 

5V3, 5V3A 

SEIB§ 

5A54, 5A54A, 5AU4, 

5084, 564G, 5R4GTY, 

5R4GY, 5R4GYA, 

5R4GYB, 5U4GA, 

5U4GB, 5V3, 5V3A 

5AR4, 5AS4, 5A54A, 

5R4G, 5R4GTY, 5R4GY, 

5R4GYA, 5R4GYB, 514, 

524G, 5U4GA, 5U4GB, 

5V4G, 5V4GA, 

5V4GY 

5AV8§ 

5BC3A 

56C3 

5BR8§, 5CLB§, 50.8A§, 

5FG7§, 5FV8§ 

4BC8, 4607A, 4658, 

48%8, 4827, 48Z8 

56078 5658, 5627 

5668 5FV8, 513E8§, sae 
5CL8A§ 

5658 5807A, 5BZ7 

51318 

5BW8 

5BZ7 5607A, 51558 

To Replace Use 

5CG4 5AR4, 5V4G, 5V4GA, 

5V4GY, 5Z4, 524G, 

524GT, 5Z4GT/G, 

52 4MG 

5CG8 5FG7, 5AT8§, 5BE8§, 

5BR8§, 5CL8§, 5CL8A§, 

5FV8§ 

5CL13 5CLBA, 5BE8§, 5BR8§, 

5FV8§ 

5CL8A 5d8, 56E8§, 5BR8§, 

5FV8§ 

5CM6 

5CM8 

5C08 

5CR8 

5CU4 

5CZ5 

5DB4 

5DH8 

5014 

5DN4 

5168 

5E118 

5E58 

5EU8 

5EW6 

5F07 

5FV8 

5GH8 

5GH8A 

5G17 

5GM6 

5057 

5G%6 5HZ6 

50%7 5G17 

51.0.7 

5HB7 

5HC7 

511G8 

5HZ6 5G%6 

516 

511(6 5EW6, 5116 

5J1.6 5EW6, 5166 

51(08 

56E8 

51(28 SCRS§ 
5LJB 5G57t§ 

5MB8 
5R4G 5R4GTY, 5R4GY, 5R4GYA, 

5R4GYB 

564GlY 564G, 5R4GY, 5R4GYA, 

564GYB 

5CR8§ 

5EA8§, 5U8§ 

5CM8§, 5KZ8§ 

5A54, 5,454A, 5U4GB 

5BR8§, 5c18§, 5CL8A§, 
5FG7§, 5FV8§ 

55844 

5GH8, A, 5U8, 5G08§ 

5X13§ 

5GM6 

5BE8§, 51388§ 

5668, 5BE8§, 5C23§, 

5CL8A§, 5DH8§ 

5GH8A, 5EA8, 5U8, 5GQ8§ 

50118, SEAL 5G08§ 

50%7 

5EW6 

5LJ8§ 

May not work in all circuits. • Perellel.filernent circuits. 

t Series circuit not moulting controlled warm-on time. 
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To Replace Use 

5R4GY 

5R4GYA 

5114GYIT 
5T4 

584G, 5R4GTY, 5R4GYA, 
5R4G113 

5R4G, 5R4GTY, 5R4GY, 
5R4GYB 

5R4G, GTY, GY, OVA 
5AR4, 5840, 5R4GTY, 

5R4GY, 5R4GYA, 
5R4GYB 

518 
5U4G 5U4GA, 5U4GB, SARI, 

5AS4, 5AS4A, 5AU4, 
51384, 5R4G, 5R4GTY, 
5R4GY, 5R4GYA, 
5R4GYB, 554, 5V3, 5V3A 

5U4GA 5U4GB, 5A54, 5AS4A, 
5AU4, 5084, 5R4G, 
5RIGTY, 5R4G1, 
5R4GYA, 5R4GYB, 5V3, 
5V3A 

5U4GB 5AS4, A, 5AU4, 513134, 
5V3, A 

51/8 5EA8, 5GHEI, A, 5GQ8§ 
5U9 
5V3 5V3A, 5AU4 
5V3A 
5V40 5V4GA, 5V4GY, 5AR4 

5V4GA 5V4G, 5V4GY, 5AR4 
5V4GY 5V4G, 5V4GA, 5AR4 

5V6GT 
5V9 
5W4 5W4G, 5W4GT, 5W4GT/G, 

5ARI, 5CG4, 5R4G, 
5R4GTY, 58405, 
5R4GYA, 51/40113, 514, 
5V4G, 5V4GA, 5V4GY, 
5Y3G, 5Y3GA, 51301, 

5Y3GT/G, 554, 5Z4G, 
55401, 5Z401/G, 

5Z4MG 

SWIG 5W4, 5W4GT, 5W401/G, 
5AR4, 5CG4, 5R4G, 
5114GTY, 5R4GY, 
5R4GYA, 5R4GYB, 514, 
5V4G, 5V4GA, 5V4GY, 
5Y3G, 5Y3GA, 5Y3GT, 
51305/G, 554, 554G, 

5Z4GT, 5Z4GT/G, 
554MG 

5W4GT 5W4, 5W4G, 5W4GT/G, 
5AR4, 5C04, 5R4G, 
5R4GTY, 5R4G1, 
5R4GYA, 5R4GYB, 514, 
5V4G, 5V4GA, 5V4GY, 
5Y3G, 5Y3GA, 51301, 

To Replace Use 

5Y3GT/G, 554, 5Z4G, 
55401, 554GT/G, 
5Z4MG 

5W4GT/G 5W4, 5W4G, 5W4GT, 
5AR4, 5CG4, 5R4G, 
5R4GTY, 5R4GY, 
5R4GYA, 5R4GYB, 514. 
5V4G, 5V4GA, 5V4GY, 

5Y3G, 5Y3GA, 51301. 
5Y3GT/G, 554, 5540, 
524GT, 5Z401/G, 

5Z4MG 
13, 80, 83V, 88 
5X4GA 
5X4G 
5EH8§ 

5X3 
5X4G 
5X4GA 
558 
5X9 
5Y3G 5Y3GA, 5Y3GT, 5Y3GT1G, 

5AR4, 5AX4GT, 5C04, 

5R4G, 5R4GTY, 5R4GY, 
5R4GYA, 5R4GYB, 514, 

5V4, 5V4GA, 5V4GY, 
554, 554G, 5Z4GT, 
5Z4GT/G, 554MG 

5Y3GA 5Y3G, 5Y3GT, 51301/0, 
5AR4, 5AX4GT, 5504. 

5R4G, 5R4GTY, 5R4GY, 
5R4GYA, 5R4GYB, 594, 
5V4, 5V4GA, 5V401, 
554, 5Z4G, 554GT, 
554GT/G, 5Z4MG 

5Y3GT 5Y3G, 5Y3GA, 51301/0. 
SARI, 5AX4GT, 5C04, 
5R4G, 5R4GTY, 5R4GY, 
5R4GYA, 5R4GYB, 554, 
5V4, 5V4GA, 5V401, 

554, 5540, 55401, 
5Z401/G, 554MG 

5Y3GT/G 5Y3G, 5Y3GA, 513GT, 
5AR4, 5AX4GT, 5CG4, 
5R4G, 5114GTY, 5R4GY, 
5R4GYA, 5840113, 514, 
5V4G, 5V4GA, 5V4GY, 
554, 554G, 5Z4GT, 
524GT/G, 
5Z4MG 

5Y4G 5140A, 514GT 
5V4GA 514G, 5Y4GT 
51401 5Y4G, 5Y4GA, 

5Z3 83 
554 5Z4G, 55401, 554GT/G, 

5Z4MG, 5ARI, 5CG4, 
5V4G, 5V4GA, 
5V4GY 

11May not work in ell circuits. • ParaDel-filament circuits. 
t Series circuit not requiring controlled warrn-up time. 15 
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To Replace Use 

574G 

574GT 

57407/G 

5ZIMG 

6A3 
6A4 

6A4LA 
6A5 
6A5G 
6A6 
6A60 
6A7 
6A75 
6A8 

6A80 

6A8GT 

6A8GTX 

6A8MG 

6AB4 
6AB5 

6A85/6N5 
6AB6G 
6AB7 

574, 574GT, 574G1/G, 
574MG, 5AR4, 5CGI 
5V4G, 5V4GA, 5V4G, 

574, 574G, 574GT/G, 
574MG, 5,404, 5CGI 
5V40, 5VIGA, 5VaGY 

574, 5Z4G, 574GT, 5W/ 
5AR4, 5C04, 5V4G, 

5V4GA, 5VIGY 
5Z4, 5Z4G, 574GT, 

574GT/G, 5AR4, 5CC, 
5V4GA, 5V4GY 

6A41/1 
6A4 

6A5G 
6A5 
6A60 
6A6 
6A75 
6A7 
6A80, 6A8GT, 6A8GTX 
6A8MG, 608., 6D8G' 

6A8, 6ABGT, 6A8GTX, 
6ABMG, 608., 6D8G' 

6A8, 6A8G, 6A8GTX, 
6A8MG, 608., 6D8G' 

6A8, 6A80, 6A8GT, 
6A8MG, 608., 6D8G ' 

6A8, 6A8G, 6A8GT, 
6A8GTX, 608•, 61:83G* 

6N5, 6N5G, 6AB5/685 
6AB5, 6N5, 6N5G 
6N6., 6N6G., 6N6MG• 
6AB7Y, 6AC7, 6AC7A, 

6AC7Y, 6A-17, 65G71, 
6SG7GT1, 65G7Y1, 

651171, 65117GT• 
6AB7Y 6AB7, 6AC7, 6AC7A, 

6AC7Y, 6AJ7, 65G71, 
65G7G71, 65G7Y1, 
65E171, 65H7GT• 

6A88 

6AB9 
6AC5 

6AC5G 

6AC5GT 

6AC5GT/G 
6AC6G 
6AC6GT 

6AC5G, 6AC5GT, 

6AC5GT/G 
6AC5, 6AC5GT, 
6AC5GT/G 

6AC5, 6AC5G, 
6AC5GT/G 

6AC5, 6AC5G, 6AC5GT 

6AC6GT 
6AC6G 

To Replace Use 

6AC7 

6AC7A 

6AC7Y 

6AC9 
6ACIO 
6AD5G 
6AD5GT 

6,406G 
6AD7G 

6AD8 
64010 
64E5 

6AE5G 

6AE5GT 

6AE5GT/G 

6486 

6486G 
6AE7G 
6AE7GT 

6AE8 

64E3 
64E4 
6AF4A 
6AF5G 

6AF6G 
6AF6GT 
6AF7G 
6AFIO 
64E11 

6AG5 

6AG6G 
6AG7 
6AG7Y 

64G9 
64010 

6AC7A, 6AC7Y, 6AB7, 

64870, 64.17, 65071, 
65G7GT1, 65G7Y1, 
65871, 65117GT1 

6AC7, 6AC7Y, 6487, 
64670, 6417, 65071, 

6SG7GT1, 65G7Y1, 
65871, 65117GT•§ 

6AC7, 6AC7A, 6487. 
64870. 6A17, 65G71 
65G7GT1, 650701, 
651471, 65147GT1 

6814 
6AD5GT 
6AD5G 
6AF6G, 6AF6GT 

6DC8, 6N8 
6T10§ 
64E50. 6AE5GT, 
6AE5GT/G, 6AF5G 

6AE5, 6AE5GT, 

6AE5GT/G, 6AF5G 
64E5, 6AE5G, 6AE5GT/G, 
6AF5G 

6485. 64E5G, 6AE5GT, 

6AF5G 

6AE6G 
6486 
648701 

6AE7G 

6883, 6A1.3. 
64F44, 6AN4§, 614 
6AF4, 6AN4§, 6074, 604 
6485. 6AE5G, 6AE5GT, 

6AE5GT/G 
6AF6GT, 6AD6G 
6AF6G, 6AD6G 

6CD7. 

64511, 68011 
6BC5, 6CE5, 6AK5., 
6484, 6AU6A§, 
6AW6§, 6CB6§, 
6016A§, 6CF6§, «KO, 
60E4, 6CY51, 68A51, 
6EV5l 

6M6G• 
6AG7Y, 6AK7 
64G7, 6407 

I May not work in ell circuits. • Perellel.filarnent circuits. 
1 Series circuit not requiring controlled werrn.up time. 
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To Replace Use 

5AG11 
6AH4GT 
SAMS 6AH5G 
SAH5G 6AH5 
SAH6 6AH6V 
SAH6V 6AH6 
SAH7GT 
SAJ4 6AM4§, 6CR4.§ 

SAJ5 

5A.17 6A87, 6A87Y, 6AC7, 

6AC7A, 6AC7V, 6$G7.§, 
6SG7GT.§, 6SG7Y•§. 
6SH711, 6SH7GT.§ 

6A.I8 
6AK5 6AG5., 68C5., 6C55., 

6CV5 11 §, 6EA5.§, 
6EV5.§ 

6AK6 

6AK7 6AG7, 6AG7Y 
6AK8 678, 6TBA 

6A1.3 
6AL5 6E85 
68.16 6AL6G 
6AL6G 6AL6 
6AL7 6AL7GT 

6A1.7GT 6AL7 
6ALI 1 
6AM4 6A14§ 
6AM5 

6AAA6 
6AMBA, 6H.18 

6AM8A 6AM8.1", 6H.18 
6AN4 6AF4§, 6AFIA§, 6T4§ 

6AN5 
6AN6 
6AN7 
SANS 6AN8A 
6ANBA 6ANIVT 
6AQ4 
6AQ5 6AQ5A, 6111M5, 611G5 

6A05A 6HG5, 6AG5.1., 6BM5•T 
6A06 6AT6., 6AVV, 68K6., 

61176. 

6AO7GT 
6A08 6078. 

6AR5 
6AR6 6AR6G 

6AR6G 6AR6 
6AR7GT 
6AR8 
6ARII 
6AS4GT 6DM4, 6DM4A, 6004, 

6014, 6C04., 60E4. 

6A0.5 6CA5. 

To Replace Use 

68.56 
6AS7G 
6AS7GA 
6AS7GT 

SASS 
6AS11 
6AT6 
6AT8 

6ATEIA 

6AU4GT 

6AU4GTA 

6AU5GT 

6AU6 

6AU6A 

6AU7 
6AUB 

6AU8A 

6AV4 
6AV5GA 

6AV5GT 
6AV6 
6AVII 

SAWS 

6AW7GT 
6AW8 

6AW8A 

6AX3 

60116. 
6AS7GA, 6AS7GT, 6080 
6AS7G, 6AS7GT, 6080 
6AS7G, 6AS7GA, 6080 

6AFI 1, 68011 
6AV6, 6BK6, 6676, 6AQV 
6AT8A, 6BE8§, A. 613103§, 
A. 6CG8§, A§, 6CL8§, 
A. 6FG7§, 6FV8§, A§ 

6ATI11.1', 6E1E8A§, 68R8A§, 

6CG8A§, 6CL8§, 
6CL8A§, 6FG7§, 6FV8§, 

6FV8A§ 
6AUIGTA, 6C04., 

60A4A•, 60E4., 60M4., 
60M4A•, 6004., 6074. 

6DM4A•, 6We 

6FW5, 6AV5GA., 
6AV5GT• 

6AU6A, 6BA6, 7545, 
6AW6§, 6AG5§, 68C5§, 
6C86§, 6CE16A§, 6CE5§, 
6CF6§, 6DE6§, 6DK6§ 

6AUVT, 7543.T, 6BAVT, 
6CB6A§, 6CE5§ 

7AU7, 6AX7§ 
6AU8A, 6AW8, 6AW8A, 

6BAB, 68A8A, 6BH8, 
6CXV, 6f H8, 6XV, 

65111A• 
6AU8, 6AW8, 6AW8A, 

6BAB, 6BABA, 68H8, 
6CXV, 6EHI3.§, 6X8., 
6X8A• 

65%4. 
6AV5GT, 6FW5, 6AU5GT• 
6AV5GA, 6FW5, 6AU5GT• 
6816, 613K6, 61156, 6ACI6• 
6K11§, IC/11§ 
6CB6, 6CB6A, 6CF6, 6DC6, 

6DE6, 6AG5§, 6AU6§, 
6AU6A§, 6BC5§, 68146., 
6CE5§ 

6AW8A, SAUR. A, 6BAB, 
A, MVO, 6K58, 6LF8, 
65138., 6EHB.§, 6%81, 
V§ 

6AW8, 6AU8, A, 68A8, A. 
6KS8, 6LF8, 

65813•. 6EH13.§, 6%84, 
A.§ 

I M. not work in all circuits. • Perellel.filament circuits. 
t Serim circuit not matiiring controlled warm,. time. 
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To Replace Use 

6AX4GT 

6AXIGTA 

6AX4GTB 

6AX5GT 
6AX6G 

6AX7 

6AX8 

6AY3 

66736 

6AX4GTA, 6AX4GTB, 
6AS4GT, 6564, 6DA4A, 
60644, 6DM4A, 6004, 
6014. 6AU4GT•, 
6AU4GTA•, 6C04., 
60E4. 

6AX4GTB, 6DA4, 6DA4A, 
6DM4, 6DM4A, 6D04, 
6014, 6AU4GT., 
6AU4GTA•, 6C04., 
60Est• 

6DM4A, 6DA4A•f, 

60E4., 6DMet, 
6004.1", 6014.1* 

6AU7§, 6GU7., 7AU7§ 
6EA8, 6GH8, A, 6LM8, 

6U8, A, 6C08§, 6G18§ 
6AY3A, B, 68A3, 6853, A, 

6CK3, 6C13, 6DW4, A, 
B, 6131-13., A• 

6A13, A, 6BA3, 61353, A, 
6CK3, 6CL3, 6DW4, A, 
8, 6BH3., A. 

6AY3B 6AY3, A, 6BA3, 61353, A, 

6CK3, 6CL3, 6DW4, A, 
B. 60H3., A. 

6AY11 
6AZ8 
6B3 
684G 
6B5 
6B6 

606G 

6B7 
6B7S 
688 
6B8G 
688GT 
6B I 0 
6BA3 6AY3, A, B, 6853, A, 

600, 6CL3, 6DW4, A, 
B, 68413., A• 

6BA6 6AU6, 6AU6A, 6E106, 

6CG6, 7543, 6BZ6§ 
6BA7 
613A8 

6V3., 6V3A• 

6806. 607, 607G, 

60701, 607MG, 617G . 
686, 607, 607G, 
60701, 6Q7MG, 6T7G. 

61357 
687 
6B8G. 6B8GT 

688, 6B801 
688. 6B8G 

6BA8A, 6AU8, 6AU8A, 

6AW8, 6AW8A, 68118 
68A8A 6BA8, 6AU8, 6AU8A, 

6AW8, 6AW8A, 6868 
6E1611 

To Replace Use 

6BC4 

68C5 6AG5, 6CE5, 6AK5., 
6AU6§, 6AU6A§, 
6AW6§, 6C86§, 6CFS6A§, 
6CF6§, 6DC6§, 6DE6§, 
6DK6§, 6CY5.§, 
6EA5.§, 6EV5.§ 

68C7 
68C8 

68D4 
68D4A 
680501 

61306 
6B57 
6BDI I 

6BE3 
6BE3A 

6BE6 
68E7 

613E8 

6BE8A 

6807, 6B07A, 6858, 
6018, 613Z7, 68Z8, 
6HK8, 5155, 61357., 
613876•, Mn. 

6B04A, 68K4.§, A.§. B.§ 
6BK4.§, Bi 
6AU5GT., 6AV5GA•, 
6AV5GT•, 6FW5. 

61366, 6CG6 

6AF11 
6BE3A 
68E3 
6E116, 6C56 

6BE8A, 6E1118§, 6E188A§, 
6CL8§, 6CL8A§, 6FG7§, 
6FV8§, 6FV8A§ 

61388.-1', 6BR13A§, 6C1.8§, 
6CL8A§, 6FG7§, 6FV8§, 
6FV8A§ 

613E5 

6876 68U6 
613E8 
61371 I 
68G6G 
68G6GA 
6BH3 

68G6GA 
68G6G 
68113A, 6DW4A•, B., 

6CJ3., 6CK3., 6C13. 
6BH3A 6863, 6DW4A., B., 

6C13., 60(3., 6C53. 
68115 

6BH6 6AW6., 6CB6., 6CB6A., 
6CF6., 61DC6. 

6BH8 6AU8, 6AU8A, 6AW8, 
6AW8A, 6BA8, 6BA8A 

613H1 I 
6813 6AX3 
61315 
68)6 68.166 
6816A 6816 

61317 
61318 
6BK4 
6BK4A 
6FIK4B 

68N8§ 
60K4A, 6BD4A.§, 6BK413 
68K4B 

I May not work in all circuits. • Parallel.fileinent circuits. 
18 I. Seri« circuit no, requiring controlled warrn-up tirne, 
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68K 78 

To Replace Use 

6685 
6886 
6887 

6888 
68811 
6131.4 

6BL7GT 

6BL7GTA 

6818 
68M5 

6BM8 
6E1N4 
613N4A 
6BN5 
6896 
6BN7 
61598 
6BNI I 

6805 
6E106G 

6E1060A 

680661 

6B06GTA 

6AT6, 6AV6, 6876, 6A06• 
68878, 68878, 68C8., 

6807., 61307A., 68SB• 
68XV, 6BZ7., 6BM., 
6HK8., X155. 

6887. 68878, 6BU., 

6807•, 61307A., 6858• 
68X8., 6BZ7 ., 6(128., 
6H(V, 5155 

61587., 6BK7A•, 6BC8•. 
6807•, 6807A., 6858. 

6BZ7`, 68Z8.. 
611103•. 8155. 

6811§, 6011§ 

6AUIGTA•, 6C04., 
6DM4A•, 6014. 

681.7GTA, 6BX7GT, 
6097 

6BL7GT, 6E1X7GT, 
6DN7 

6FAB, 668, 6U8A, 6198 
6A05, 6A058, 61315., 

6055. 

6BN4A 
6BN4 

6818§ 

7189, 71898 

61306GA, 68060T, 
61506GTA, 68060T8, 
6806GTB/6CU6, 6C66, 
6006, 6D06A, 6006E1, 
6FH6, 6GW6 

61306G, 680601, 
61506GTA, 6806GTB 
615060TB/6CU6, 
6006, 6006A, 613068, 
6FH6, 6GW6 

6BQ6G, 68060A, 
61506GTA, 6BC/6GTB, 
61506GTB/6CU6, 6CU6, 

6°Q6, 60068, 15FH6. 
6GW6 

6506G, 68060A, 680601. 
6806018, 613060113/ 
6CU6, 6CU6, 6006, 

6006A, 613068, 6FH6, 
6GW6 

To Replace Use 

6806018 6806GTB/6CU6, 6CU6, 
6006, A. 8, 6FH6, 

6GW6 

61506GTEI/ 
6CU6 

6807 

68078 

6883 

6BR5 
6887 
6888 

613888 

6853 

6B53A 

6855 
6857 
6858 

61506GTB, 6CU6, 6006, 
A. B, 6FH6, 6GW6 

615078, 6BC8, 6E158, 
68%8, 68Z7, 6BZ8, 
6HK8, XI55, 6BK7., 
6E1K78•, 68878• 

6807, 613C8, 6858, 6BX8, 
6BZ7, 6BZ8, 6HK8, 
X155, 6E1K7., 6BK7A•, 
613878. 

6AL3 . 
60A5 

6BR8A, 6FV8, 6FV8A, 
6)98, 613E81 6BE8A§, 

6CL8§, 6C1.8A§ 
6FV8, 6FV8A, 6.1N8, 
68881, 6BE8A§, 

6CL8§. 6C18A§‘ 
6853A, 600, 6C13, 
6DW4, A, B 

6853, 6CK3, 
613W4, A, B 

68C8, 6E107, 68078, 

6E3%8, 6BZ7, 6BZ8, 
6HK8, X155, 6151(7. 
60K7A•, 6F1K7B• 

6814 
6BT6 6AT6, 6AV6, 6886, 

6A06• 

6818 
68U4 
6865 

68U6 
68U8 
681J88 
68V7 
6BV8 
68V1 1 
6BW4 

68W6 
68W7 

6BW8 
68W1 1 
6BX4 

613%6 

6BX7GT 

68F6 
6BU8A, 6058. 6H58, 6KF8 
6BU8, 6058, 6H58, 6KF8 

6FIX6, 6E17, 6HM6§ 

6AV4. 
6BW7, 6BY7, 6817, 

68C7• 
6BL7GT, 681.7GTA, 6DN7 

!Ms.oryin ‘ notizoi: nokit w n P m orallol-tileent circuits. 
Sr.-0P time. 19 
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To Replace Use 

613X8 

61375G 

6075GA. 

6BY6 

6BY7 

6868 

68'111 

68Z3 

66Z6 

6877 

6628 

664 

665 

665G 

6C501 

6C5GT/G 

6C5MG 

676 

6C7 

6C8G 6F8G•§ 

679 

6610 6611§, 6011 It 6715 

6CA4 6716 

6765 6E85, 6A55 . 6618 661.81A, 6BE13A§, 6BR8A§, 

6CA7 6FV8§, 6FV8A§ 

6BC8, 6E107, 6807A, 

6E378, 6827, 613Z8, 

6868, X155, 6867 ., 

6BK7A•, 6E16713• 

6BY5GA 

6BY5G 

613E6, 6656 

68%6, 6E77 . 

60E3, A, 6653 ., 6CE3 . 

6076, 6806, 6186, 6BA6§ 

6868, 61307, 6807A, 

6E108, 6BX8, 6BZ8, 

61168, X155, 6E167 ., 

6BK7A•, 6867B• 

61368, 6E107, 61307.4, 

6858, 6BX8, 6827, 

6/168, X155, 6E467*, 

6867A•, 61367B• 

6C5G, 66501, 6C5GT/G, 

6C5MG, 615, 6150, 

615GT, 6.150T/G, 

61.5GTX, 6.150X, 

615MG, 61.5G 

675, 6C5GT, 6C5GT/G, 

6C5MG, 615, 6150, 

6J5GT, 615G1/G, 

6.15GTX, 615GX, 

615MG, 6L5G 
665, 6C5G, 6C5GT/G, 

6C5MG, 615, 6150, 

61501, 6.150T/G, 

615GTX, 615GX, 

615MG, 61.5G 

6C5, 6C5G, 6C5GT, 

665MG, 615, 6150, 

615GT, 615GT/G, 

6.150TX, 6J5GX, 

6.15MG, 6L5G 

665, 6C5G, 6C5GT, 

67501/0, 615, 6150, 

6.1501, 6.150T/G, 

6J5GTX, 6.15GX, 

615MG, 6L5G 

77, 57A•, 576S• 

To Replace Use 

6CI3 5 

6E 95A 

6C136 

6CB5A, 6CL5 

6CL5 

6CB6A, 6AW6, 6CF6, 

6DC6, 6066, 6066, 

6806, 6AG5§, 6AG5§, 

6AU6§, 6AU6A§, 68c5§, 

6CE5§, 68116§, 6HS6•§ 

67866 6CB6.t. 6CF6`t, 6DC6 •1", 

6DEet, 6066•t, 
61-106 .t, 6AU6A§, 

6CE5§, 6HS6•§ 

6703 

6CD6G 

6CD6GA 

6CD7 

67E3 

67E5 

6776 

6CD6GA, 6DN6, 6EX6 

6EX6 

6AF7G• 

6603 

6AG5 .t, 6665 ., 6AU6A§, 

68C5 .1., 6036A§, 

6CY5 .§, 6EA5 .§, 

6EV51, 68561 

6AW6, 6786, 67136A, 

6DC6, 6066, 6066, 

6AG5§, 6AU6§, 

6AU6A§, 613751 6131-16 ., 

67E5§, 6856'1 

6703 66D3 

6406 6866, 6806 

6707 6F07§ 

6708 6CG8A, 6FG7, 6AT8§, 

6AT8A§, 6BE8§, 

6BE8A§, 613R8§, 

6BR8A§, 6FV8§, 

6FV8A§ 

6CG8A 6FG7, 66GEI•t, 6AT8A§, 

6E1E8A§, 6BR8A§, 

6FV8§, 6FV8A§ 

6783 6CM3 

6686 

6687 67X7 

6688 6CU8§ 

6613 67313 

6715 

6616 6086 

6763 6613, 60W4, A, B, 

661-13 ., 603 . 

6764 

6665 

6666 

671.3 6663, 6DW4A. B, 6043 ., 

603 . 

I May not work in ell circuits. • Perallel.fdernent circuits. 
t Series circuit not requiring controlled werrn-uo time. 
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To Replace Use 

6CL8A 6CL8, 6BE8A§, 6BR8A§, 
6FV8§, 6FV8A§ 

6CM3 
6CM4 
6CM5 

6CM6 
6CM7 

6C.M8 6CRB§, 6C58§ 
6CN6 
6CN7 

6CQ4 6014., 6DE4 
6CQ6 
6C08 6EA8§, 6U8A§ 

6CR4 6A-14.§ 
6CR5 
6CR6 
6CR8 6CM8§, 6CS8§ 

6CS5 6DW5, 6CM6. 
6C56 6BE6, 6BY6 
6CS7 6DA7. 

6C58 6CM8§. 6CR8§ 
6C17 
6CU5 6AS.5. 
6CU6 613Q6GTB/6CU6, 

6806018. 6D06, A, 

B, 6FH6, 6GW6 
6CU7 

6CU8 
6CV7 
6CW4 6DS4 
6CW5 
6CW7 6FC7 

6CX7 6CH7 
6CX8 6E88, 6GN8, 6HF8, 

6.1A8, 61E8, 6AUE1., 
6AU8A., 
6AW8A., 61VEl• 

6CY5 6EA5, 6EV5, 6AG5.§, 
6AK5.§, 6BC51, 

6CE5.§, 
6H56•§ 

6CY7 
6CI5 60W5. 
605 6D5G, 6D5MG 
605G 6D5, 6D5MG 
6D5MG 6D5, 6D5G 
606 78, 58A5. 

607 
608 6D8G, 6AB., 6A8G., 

6A8GT., 6A8GTX., 

6A8MG• 

6D8G 608, 6A8., 6A8G., 
6A801., 6A8GTX., 

6A8MG• 

To Replace Use 

6D10 6AV11 .§, 6C10§, 6K111, 

6QI 

6DA4 6DA4A, 6AX4GTA, 
6AX4GTB, 6DMI, 
6DM4A, 6DQ4, 6014, 

6AUIGT•, 6AU4GTA•, 
6C04., 6DE4. 

60A4A 6DM4A, 6D04, 6DT4, 
6C04., 60E4 . 

6DA5 6BR5 
6DA6 
6DA7 
6585 
6D116 6A56. 

6DC6 6AW6, 6BZ6, 6a16, 
6CB6A, 6CF6, 6DE6, 

6DK6, 6AG5§, 6AU6§, 
6AU6A§, 6I105§, 
6BH6., 6CE5§ 

6DC8 6AD8, 6N8 
60E4 6C04, 6DA4A•, 6DM4', 

6DM4A•, 61304., 61314. 

6DE6 6AW6, 6CB6, 6CB6A, 
6CF6, 6DC6, 6DK6, 

6H06, 6AG5§, 6AU6§, 
6AU6A§, 6BC5§, &Milt 

6CE5§ 

6DE7 6EW7 
6.006G1 6W6, 6W6GT, 6EF6., 

68`16., 6E55. 

6007 
61318 6E58, 6FWV, 6KNEI• 
6DK6 6CB6, 6CB6A, 6CF6, 

6DC6, 6DE6, 6HQ6, 
68C5§, 6CE5§, 6H56.§ 

6DL4 
6015 6BMS• 
6DL7 
6DM4 6DM4A, 60A4A, 6004, 

6014, 6C04. 60E4. 

60M4A 6D14, 6C04. 
6DN6 6CD6G, 6CD6GA, 6EX6 

6DN7 
6004 6014, 6C04., 613E4. 

6005 
6006 6DQ6A, 60068. 6FH6, 

6GW6 
6006A 6D06B, 6FH6, 6GW6 
60068 60W6•1' 

6084 
6DR6 6CJ6 
6DR7 6FD7, 6FR7 

6DR8 
6054 6CW4 

I Mn not work in all circuits. • Parallel.filament circuits. 
I' Sec'« circuit not requiring controlled warrn-uo time. 21 
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To Replace Use 

6DS5 
6058 
6D14 
6DT5 

6016 
6DT6A 
6DT8 
6DV4 

6DW4 
6DW4A 
6DW4B 
6DW5 

6DX4 
60%8 
0014 
6DY4A 
6D15 
6017 
613Z4 
6DZ7 
6DZ8 
6E5 
6E6 
6E7 
6E8 
6E80 
6EA4 
6EA5 

6AQ5., 6AC156•, 6BM5. 

6EM5. 
6DT6A 
6016 

6DW4A, 8, 6CK3, 6CL3 
6DW4, 8, 6CK3, 6CL3 
60W4, A, 6CK3, 6CL3 

6DY4.§, 6DY4A•§ 

6DY4A, 60%4.1 

6014, 6DX4.§ 
60.N5. 
6D27§ 
6AF4§, 6AF4A§, 674§ 
6DY7§ 
6118. 
6G5§ 

6E8 
6E8 
6EH4 
6EV5, 6AG5.§, 6AK5..§, 

6BC5.§, 6CE5.§ 
6EA7 6GL7, 68M7 

6668 6U8A, 6CQ8§, 661:18., 

61.18”, 6LN8 
6E85 6AL5 
6E88 6CX8, 6GN8, 6HF8, 6.168, 

6.1E8, 6658., 6AU8A., 
6HZ13., 

66C4 
6EC7 
6614 
6E16 
6EH4 
6EH5 
6607 

6E14 
6EH8 

6E17 

6E1.7 
6EM5 
6EM7 
6E07 

613X6., 6817. 
6E14 
6E16., 6EZ5. 

6CA5 
6E17, 6HM6§, 6H16§, 

6./C6§, 6JC6A§, LIM§ 

6AU8.§, 6AU8A.§, 
6AW13.§, 6AW8A.§, 
6X8A§ 

6EH7, 6HM6§, 6HT6§, 

6.106A§, 6.106§ 
68W7, 6BX6, 6HM6§ 

6867, 6017 

6KL8§ 

To Replace Use 

6885 6115. 
6E55 
6E56 
6E58 
6616 
6E17 
6667 
6E118 

68V5 

6EV7 
6EW6 60M6, 6HS61 
6EW7 

6EX6 6CD6GA 
6816 6EZ5. 
6EZ5 
68Z8 
614 
615 
6F5G 
61501 
6F5MG 
616 

6F6G 

6F6GT 

61601/0 

6F6MG 

617 
6F7S 
618G 
6167 
6FC7 6CW7 
6FD6 6656, 6E16 
6FD7 6187 
6FE5 
61E8 
6105 6HS6•§ 

6106 
6107 

6FH5 

6166 

61118 
6117 
6FM7 
61M8 
61N5 
6105 
6105A 

6E16, 6106 
6018, 61W8., «NV 
6E56, 6E06 

6EA5, 6AG5.§, 6AK5.§, 
6BC5.§, 6CE5.§ 

614 
6F5G, 61501, 6F5MG 
615, 6F5GT, 6F5MG 
615. 6F5G, 6F5MG 
615, 6F5G, 61501 

6F6G, 61601, 6F6GT/G, 
6F6MG 

616, 61601, 616G5/G, 

6F6MG 
616, 6F6G, 616G1/G, 
6F6MG 

616, 6F6G, 61601. 
6F6MG 

616, 6F6G, 6F6GT. 

6F6GT/G 
6175 
617 

6C8G•§ 

6BE8A§, 68R8A§ 

6E05, 6105., 6105A., 
6065. 

600ÓB, 60W6 

6105A, 6GK5, 6E55. 
6105, 6665. 6E55. 

May not work in all circuits. • Parallel.filarnent circuits. 
22 1 Series circuit not requiring controlled wawnwp 
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To Replace Use 

6F07 
6FR7 6FD7 
6FS5 6F05, 60115. 
6FV6 

6FV8 6FV8A, 68886, 6BE8A§, 

6BRB•t, 60.8§, 
6CL8A§ 

6FV8A 6FV8, 6BR8A, 68E8A, 
68R8`f, 6CL8§, 
6CL8A§ 

6FW5 

6FW8 6068. 60J8, 6058• 
6FY5 6005. 
6FY7 
6018 
665 

605/6H5 
6066 
6G6GT 
6611 

6GA7 
6068 6C07. 
6685 
6GC5 
66C6 
6007 61.18§ 
6005 
66E8 
6GF5 
6GF7 
6GF7A 
6GH8 

665/6H5, 6H5, 615, 
6U5/6G5, 6U5 

665, 6H5, 6U5, 655/605 
60601 
6666 

6005 

6GF7A 
60F7 
6GH8A, 6E68, 61.186, 

6658`t, acce§, 6018., 
aime.t. 
0118.1% 6008. 

6GH8A 6058, 6EA8, 6AXEI•t, 
6C08§, 6LM8`t, 
6U8.t, 6HUrt, 

60E8. 
66.15 66.15A 
66.15A 60.15 
6617 6GX7 
6618 6AXEr, 6CQE11, 60A8`, 

60H8., 6GH8A., 6U8., 
658A• 

6605 6F65, 6005A 

6006 
6GK7 
661.7 6EA7, 6EM7 

66M5 
66146 6EW6, 6H06., 6.IH6• 

6GM8 
6GN6 

To Replace Use 

6GNE1 

6607 
6658 
6675 
6GT5A 
6GUS 

6GU7 
66V5 
60V7 
66V8 
6GW5 

6GW6 
6GW8 
6GX6 
6GX7 
6G15 
6GY6 
6GY8 
6GZ5 
654 
65401 
6HS 

656 

6H6G 

6H6GT 

6H6GT/G 

6H6MG 

6H8G 
6HA5 
6HB5 
61486 
6HB7 
6HC8 
6HD5 
6HD7 
65E5 
6HE7 

6HF5 
6HF8 

6H05 
6HG8 
6H-15 

6H.I7 

6CX8, 6E88. 6HF8, 61E8, 
6608., A', 6AWV, A•, 
&QV, 6.1A8, &NV, 

61.F8. 
6EIC7§ 
6BU8, 6808A, 6H58, 6KFB 

6GTSA 
6015 

6055. 

60060 

6016, 65Z6 

6617 

60X6, 65Z6 

6H4GT 

6H4 
665, 665/6H5, 6T5, 6U5, 
655/605 

656G, 6H6GT, 65601/0, 

6H6MG 
6H6, 65601. 65601/0, 
6H6MG 

6H6, 6H6G, 6H6GT/G, 

6H6MG 
6H6, 6H6G, 6H6GT, 

6H6MG 
6H6, 6H6G, 65601, 
6H6GT/G 

6HK5, 614615, 6HQ5 

6BM8* 

613M8. 

6CX8, 6088. 6GN8, 6168, 
6.1E8, 6HZ8., &NV, 
61.08. 

6AQ5A, 6A05.t 

May not work in all circuits. • Paulllel.tilernent circuits. 
t Series circuit not requiring controlled werrn.up time. 23 WorldRadioHistory



To Replace Use 

61118 
6HK5 
6HK8 

6HL5 
6H18 
6HM5 
6HM6 

6H05 
6H06 

6HR5 
6HR6 
6HS5 
6HS6 

6H58 

6HT6 

6HU6 
6HU8 
6HW8 
6HZ6 
6HZ8 

654 
655 

655G 

65501 

65501/0 

655015 

6AM8A, 6AM8•T 
6HA5, 6HM5, 6HC/5 
68C8, 61307, 68Q7A' 

6858, 613X8, 613Z7, 
68Z8, X155, 61367., 
6BK7A., 6136713• 

6E118, 6GHECT, A•T 

6HA5, 6865. 6H05 
6HT6, 65C6, A, 6506 
6HA5, 6H65, 6HM5 
6BZ6, 6CB6, 6586A, 

6066, 6066, 6566. 
60M6• 

6CB61, 60665,34, 
6CE54, 6CF61, 
6CY51, 60664, 
6EW6.§, 6FG5.§ 

6BUB. A. 6058, 6108, 

6M68 
6HM6, 65C6, 6.106A, 

6506 

6056, 6016 
66138., 6GN8•, 6818' 

65E8., 6.1V13., 
61.F8* 

655G, 65501, 6.1505/G, 
615GTX, 6.15GX, 615MG 
6C5, 6C5G, 6C5GT/G, 
6C5MG, 6L5G 

655, 65501, 6.150T/G, 
6550TX, 65505, 615MG 
6C5, 6C5G, 60501. 

6C5GT/G, 6C5MG, 6L5G 
615, 655G, 615GT/G, 

6.15GTX, 65505. 6.15MG 
6C5, 6C5G, 6C5GT, 
6C5GT/G, 6C5MG, 615G 

655, 6.15G, 655GT, 6.15GTX 

65505, 615MG, 605, 
6C5G, 6C5GT, 6C501/G, 
6C5MG, 6L5G 

655, 6.15G, 65501. 

65501/0, 655GX, 
655MG, 605, 6C5G, 

6C5GT, 6C5GT/G, 
6C5MG, 6L5G 

To Replace Use 

6.15GX 655, 6.15G, 65501, 
655G1/G, 6.15GTX, 
655MG, 605, 6C5G, 
6C5GT, 605G1/G, 
6C5MG, 615G 

655MG 6.15, 6.15G, 6.15GT, 
6.15GT/G, 655015. 
65505, 605, 60.5G. 
6C5GT, 6C5GT/G, 
6C5MG, 615G 

6.16A 
wet 
6.17G, 65701, 6.17GTX, 
617MG, 6W7G• 

6.17, 65701, 617GTX, 
657MG, 6W7G• 

657, 657G, 657015. 
6.17MG, 6W7G• 

617, 657G, 65701, 
6.17MG, 6W7G• 

657, 617G, 65701, 
657015, 6W7G• 

616 
616A 
617 

617G 

6.17GT 

617GTX 

617MG 

61BG 
619 
6110 
6111 
6.1A8 

61E36 
6186A 
6588 
6106 
6106A 
6508 
6106 
61E6 
61E6A 
616613 
61E8 

6018, 6E88, 6088. 6HF8, 
65E8, 65T8, 
65V8., 61.98. 

65B6A 
65E16 

6HM6, 6HT6, 6.106A, 6506 
6HM6, 6HT6, 6106, 6506 

6HM6, 6HT6, 6506, 6.106A 
65E6A, B 
61E6, 13 
65E6, A 
6E88, 6GN8, 6HF8, 65AB, 

65V8., 61,F8. 

65F6 66M6 

65E8 
6506 65G6A 
61G6A 650.6 
6586 6BZ6, 6H06, 6GM6• 

61H8 
6166 6EW6, 6116 
6168 
611.6 663/96, 6566 

6118 
656516 65M6A 
65M6A 65M6 
6186 6586A 

not work in ell circuits. • Perallel4lement circuits. 
24 t Series circuit not requiring controlled warm,' time. WorldRadioHistory
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To Replace Use 

61N6A 
6JN8 

6106 
6J56 
6.156A 
6JT6 
6.116A 
6JT8 

6.1U6 
6158 
6JU8A 

6.1V8 

6.1N6 
68R8A, 6FV8, 6FV8A, 

68128t 

6JS6A, 61(06 

61 56, 61(06 

6116A, 6.1G6., A• 
6116, 6.106., A. 
6.1A8, 61(128, A, 6KV8, 

6188, 6108, 6118 

61U8A 
6JU8 

6AW8, A, 61(58, 61.18, 
Kw, 6888. 6GNE1., 
61118., 6HZ(1., 6.1A8`, 
6.118. 

6JW6 

61W8 61%8 
61X8 
6.126 
6.1Z8 
61(5 
61(50 
6K5GT 
61(6 

61(60 

6K6GT 

61(601/0 

6K6MG 

61(7 

61(70 

61(701 

61(7011 

6K7MG 

61(8 

61(80 
61(801 

6K8GTX 
61(1 1 
61(A8 

61(06 

6KD8 6068. 6GH8, A, 6U8, A 
61(86 

61(50, 6K5G1 
61(5, 6K5GT 
61(5, 61(5G 

61(6G, 61(6GT, 61(601/0. 
6K6MG 

61(6, 61(601. 61(6GT/G, 
6K6MG 

61(6, 61(6G, 61(6GT/G, 
6K6MG 

61(6, 61(60, 61(601, 
6K6MG 

61(6, 61(6G, 61(601, 
61(601/0 

61(70, 6K7GT, 6K7GTX, 
6K7MG, 6U7G 

61(7, 61(701. 6K7GTX, 
6K7MG, 6U7G 

61(7, 6K7G, 61(701X, 

6K7MG, 61/70 
61(7, 61(70, 6K7GT, 
6K7MG, 6U7G 

61(7, 61(70, 61(701, 
6K7GTX, 6U7G 

61(80, 61(8GT, 6K8GTX 
61(8, 6K8G1, 6K8GT,X 
61(8, 61(8G, 61(8015 
61(8, 61(8G, 61(8G1 
601 1 

To Replace Use 

61(88 

61(18 68U8, 681.18A, 6058, 6HS8 
61(06 

61(18 6E07§ 
61(M6 606 
61(M8 

61(N6 
61(N8 

61(128 61(88A, 6118, 6KV8, 6688, 
6108, 6118 

6KR8A 61(128, 6118, 6KV8, 61118, 

6108, 6118 
61(56 

61(58 6AU8, A, 6AW8, A, 6JV8, 

6118, 6CX13., 6E88., 
60N8`, 6HF111., 6HZ8., 
6./A81., 6.188. 

61(16 
61(18 
61(U8 
6KV6 

61(V8 6.118, 61028, A. 6188, 
6108, 6118 

61(16 
61(18 6KY8A 
6KY8A 61(18 
61(Z8 
614 

61.5G 6C5, 6C5G, 6C5GT, 
6C501/G, 6C5MG, 

6J5, 6.15G, 6.1501, 
6.1501/0, 6.15GTX, 

6.150X, 6.15MG 
61.6 6L6A, 616G, 6L6GA, 

61.6GAY, 61608, 

6L6GC, 616GT, 6L6GX, 
6L6Y, 5881, 7581, 
758IA 

616A 616, 6L6G, 6L6GA, 

61.6GAY, 616G8, 6L6GC, 
616GT, 666GX, 6L6Y, 

5881, 7581, 7581A 
6L6G 616, 6L6A, 61.60A, 

61.6GAY, 61.6GB, 6L6GC, 

616GT, 61.60X, 6161, 
5881, 7581, 7581A 

666GA 616, 666A, 616G, 6L6GAY, 
616G8, 6L6GC, 6L6GT, 
61.6GX, 6161, 5881, 
7581, 7581A 

61.6GAY 616, 6L6A, 616G, 6L6GA, 
6L6GB, 61.6GC, 61601. 
61.6GX, 61.6Y, 5881, 
7581.7581A 

I MeY not work in ell circuits. • Parallel.filament circuits. 
t Series circuit not requiring controlled werrn-urs time. 
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6L7 
61.7G 
61136 
6188 

61.C6 
6LC8 
6LE8 
61.F8 

6LH6 
61.16 
6118 
61.M8 
6LN8 

To Replace Use 

6L6GB 616, 6L6A, 6L6G, 616GA, 
616GAY, 6L6GC, 616GT, 
616GX, 616Y, 5881, 
7581, 758IA 

6L6GC 7581, 758IA 
61607 6L6, 6L6A, 616G, 6L6GA. 

6L6GAY, 616GB, 61.60C, 

616GX, 6L6Y, 5881, 
7581, 758IA 

6L6GX 616, 616A, 616G, 6L6GA, 

64.6GAY, 6L6GB, 6L6GC, 
61607, 616Y, 5881, 
7581, 7581A 

61.61 616, 6L6A, 6L6G, 6L6GA, 
6L6GAY, 6L6GB, 6L6GC, 
61601, 6L6GX, 5881, 
7581, 758IA 

6L7G 
617 

6118, 6KR8, A, 61(V8, 
6108. 6LY8 

6166 

6AW8, A, 6.1V8, 61(58, 
6C203., 60N8., 6HF13., 
6HZ8., 61A8., 6.1EEI• 

6GD7§, 6M1313§ 
6AX8, 6GH8, A, 6C08§ 
6U8A, 681.8.1, 6EA8, 

6Ulet 
6108 6118, 61028, A, 6KV8, 

6LB8, 6178 
6188 

61.58 
6LU8 
61X8 

6118 

6613 
6M5 
6M6G 
6M7G 

6M8G 
6M8GT 
6M11 

6MB8 6U8§ 
6MD8 
6ME8 
6MF8 

6.mtrt 
6118, 6KR8, A, 6KV2I. 

61E18, 6108 

6CK6§ 
6AG6G. 
6K7§, 6K7G§, 6K7GT§, 
6K7GTX§, 6K7MG§ 

6M8GT 
6M8G 

6N8 
6P5G 
6P501 
6P5GT/G 
6P6 
6P7G 
604 

606 
606G 
607 

607G 

607GT 

607MG 

To Replace Use 

6MG8 6EA8, 6U8, A, 6CQ8§ 
60418 
6MK8 6H58 
6N3 6U3 
6N4 
6N5 
6N5G 
6N6 
6N6G 
6N6AAG 
6N7 

6N5G, 64035, 6AB5/6N5 
6N5, 6AB5, 6A85/6N5 
6N6G, 6N6MG, 6AB6G• 

666, 6N6MG, 6AB6G. 
666, 6N6G, 6A866. 
6N7G, 66701. 6N7GT/G, 
6N7MG 

6N7G 667, 6N7GT, 6N701/G, 

6N7MG 

6N7GT 6N7, 6N7G, 6N7GT/G, 
6N7MG 

6N7GT/G 667. 6117G, 6N7GT, 
6N7MG 

6N7MG 6N7, 6N7G, 6N7GT, 

66701/0 
6AD8, 6DC8 
6P5GT, 6P5GT/G 
6P5G, 6P5GT/G 
6P5G, 6P5GT 

6106G 

606 
607G, 607GT, 607MG, 

686, 6B6G, 617G. 
607, 60701, 607MG, 686, 

6860, 6T7G. 
607, 607G, 607MG, 686, 

686G, 677G. 
607. 6Q7G, 6070T, 686, 

686G, 617G. 
6011 
683 6AF3., 6AL3., 68123. 
6124 

6R6G 
687 6R7G, 612701, 6R7GT/G, 

6R7MG 
6R7G 687, 6R7GT, 612701/G, 

6R7MG 
68701 687, 6R7G, 6R7GT/G, 

6127MG 

612701/0 687, 6R7G, 6R7GT, 6R7MG 
6R7MG 687, 6R7G, 68701. 

6R7GT/G 
688 6T8, 678A 
652 6S2A 

652A 652 
654 6S4A 

I May not work in all circuits. • Perellel.filantont circuits. 
26 e Sodas circuit not requiring controller! wartn.up 
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To Replace Use 

6546 
65661 
657 6S70, 6K7*, 6K70*, 

«MT., 6K7GTX., 
6K7MG* 

6576 657, 6K7., 6K70*, 
6K7GT., 6K7GTX., 

6K7MG• 

6S8GT 
65A7 65A70, 6SA7GT, 

6SA7GT/G, 65A7GTX, 
6SA7GTY, 65A7Y, 6567, 
6567Y, 6.587GTY 

65A70 65A7, 6SA7GT, 65A7GT/G, 
65A7GTX, 6.5A7GTY, 
6SA7Y, 6567, 6587Y, 
6587GTY 

6SA7GT 65A7, 6SA7G, 6SA7GT/G, 
6SA7GTX, 6SA7GTY, 
6SA7Y, 6567, 6567Y, 

6S676TY 
65A7GT/G 6SA7, 6SA7G, 65A7GT, 

6SA7GTX, 65A7GTY, 
6SA7Y, 6587, 6587Y, 
65B7GTY 

65A7GTX 6SA7, 65A70, 6.5A7GT, 
6SA7GT/G, 65A7GTY, 
6.5A7Y, 6567, 6587Y, 

6567GTY 
6SA7GTY 6567, 6SA7G, 65A7GT, 

656701/0, 65A7GTX, 
65A7Y, 6587, 6587Y, 
6587GTY 

6SA7Y 65A7, 65A70, 65A7GT, 
65A701/G, 6SA7GTX, 
656701Y, 6587, 6587Y, 
6567011 

6567 6567GTY, 65671 
6567011 6587, 6567Y 
6587Y 6567, 6567011 

65C7 6SC7GT, 6SC7GTY 

65C7GT 65C7, 65C7011 

6SC7GTY 65C7, 65C7GT 
650701 65E701 
65E701 65D7GT 
65F5 657501 

65F5GT 6575 
6577 65F7GT 
657701 6SF7 
6507 656701, 6.567Y, 6567, 

65670T, 6AB7*§, 

6/187'11, 6AC7*§, 
6AC7A.§, 6AC7Y.§, 
6A-17.§ 

To Replace Use 

650701 6$67, 6567Y, 6567, 
6SH7GT, 6A87.§, 

6A67Y.§, 6AC7*§, 
6AC7A*§, 6AC7Y*§, 
6A.17*§ 

6507Y 6567, 600701, 6567, 
656701, 6A67*§, 
6AB7Y*§, 6AC7.§, 

6AC7A.§, 6AC7Y.§, 

6A17.§ 

6567 656701, 65671, 6507, 
650701, 6567Y, 
66674, 6A87Y.§, 
6AC71, 6AC7A.§, 

6AC7Y*§, 6A17.§ 
606701 6567, 65671, 6567, 

6SG7GT, 6SG7Y, 
6A87 .§ 6A67Y.§, 
6AC7*§, 6AC7A.§, 
6AC7Y.§, 6A17.§ 

65671 6567, 656701, 6567, 
6567G1, 6567Y, 
6A6r§, 6A87Y•§, 
6AC7*§, 6AC7A.§, 
6AC7Y.§, 6A-17.§ 

6S17 6.5.170T, 65.17GTX, 
6517GTY, 6517Y 

65.17GT 6517, 6517GTX, 6.5.17GTY, 
65.17Y 

651761X 6517, 65170T, 6517GTY, 
6SPY 

65170Th' 6517, 65170T, 6SJ7GTX, 
6517Y 

6517Y 6517, 65170T, 6.517GTX, 
651GTY 

65K7 6SK7, 65K7GT, 65K7GT/G, 
6SK7GTX, 6.5K7GTY, 
65K7Y, 6557, 65570T. 

65K7G 65K7, 6SK7GT, 65K7GT/G, 
65K7GTX, 6SK7GTY, 
6SK7Y, 6SS7., 65570T. 

6SK7GT 65K7, 6SK7G, 6SK7GT/G, 
6SK7GTX, 6SK76TY, 

65K7Y, 6557*, 65570T. 
65K7GT/G 65K7, 6SK7G, 6SK7GT, 

65K7GTX, 65K7GTY, 
65K7Y, 65.57., 65570T. 

65K7GTX 65X7, 6SK7G, 6SK7GT, 
6SK7GT/G, 6SK7GTY, 
6SK7Y, 6S57., 6557GT. 

6SK7GTY 6SX7, 6SK7G, 6SK7GT, 
6SK7GT/G, 6SK7GTX, 
651(71, 6557., 
6SS7GT* 

I May not work in all circuits. • Parallel.filernent circuits. 
t Series circuit not requiring controlled warm.up time. 27 
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28 

7'. Replace Use 

65K7Y 651(7, 65K7G, 65K7GT, 
651(761/G, 65K7GTX, 

6SK7GTY, 6557., 
6557GT* 

65L7A 6517GT, 6517GTY, 

651.7L 
65L7GT 6517A, 65L7GTY, 651.71 

6SL7GTY 6517A, 6SL7GTY, 65171 
651.71 65L7A, 6SL7GT, 65L7GTY 
65N7A 65N7GT, 65N7GTA, 

6SN7GT8, 65N7GTY, 
65N71 

6SN7GT 65N7A, 65N7L, 6SN7GTA 
6SN7GTB, 65N7GTY 

6SN7GTA 65N7G18 
65N7GT8 65N7GTAl. 
65N7GTY 65N7A, 65N71, 6SN7GT, 

6.5N7GTA, 65N7GTB 

65N71. 65N7A, 65N7GT, 
6SN7GTA, 65N7G18, 
65N7GTY 

6507 6507G, 650701, 
650761/G, 65Z7* 

6507G 6507, 6507GT, 
6507G1/G, 65Z7* 

650701 6507, 6507G, 6507GT/G 

65Z7* 
65070T/G 6507, 6507G, 6507GT, 

65Z7* 
6587 65R7G, 65R7GT, 6517* 

65R7G 65R7, 6.5R7GT, 6517* 
658701 6SR7, 65R7G, 6ST7* 
6557 6557GT, 651(7*, 65K70•, 

6SK7GT*, 65K7GT/G•• 
65K7GTX•, 65K7GTY• 
651(7Y. 

6557G1 65.57, 651(7*, 651(7G., 
65K7GT*, 6SK7GT/G•• 
65K7GTX*, 65K7GTY• 
651(7Y* 

6517 6587, 6587G, 65R7GT• 
650701 65U7GTX, 65U7GTY 
6SU7GTX 6511701, 65U7GTY 
65U7GlY 65U7GT, 6507GTX 
6SV7 65V7G1 
65V701 6SV7 
6527 6507*, 6507G, 6507G1*, 

65(3701/G* 

614 6AF4§, 6AF4A§, 6AN4§, 
6DZ4§ 

615 605, 665/6115. 61.15, 605, 

6U5/665 
6T6 6T6GM 
6T6GM 616 

To Replace Use 

617G 

678 
678A 
679 
6110 
603 
6114G7 6A5.1GT, 6AX4GT, 

6AX4GTA, 6AX4GTB, 
6DA4, 6DA4A, 6DM4, 

6DM4A, 6004, 6014, 
6W4GT, 6W4GTA, 
6AU4GT*, 6AU4GTA•, 

6C04*, 60E4* 

6U5 665, 6G5/6H5, 6115, 615. 
6U5/6G5 

61.15/6G5 6U5, 6G5, 665/6115. 6115, 
615 

60661 616G., 616GA*, 61661. 

6U7G 61(7, 61(76, 61(70T, 
6K7GTX, 6K7MG, 657*, 
657G• 

668 6U8A, 6EA8, 61N8, 
6coeg, 61(013. 

6U8A 6EA8, 6LN8, 6C08§, 
61(DV, 6U111.1" 

669 
6U10 

6V3 
6V3A 
6V4 
6V5G 
6V5GT 
6V6 

6136*, 6B6G*, 607*, 
607G*, 60701., 
607MG* 

678A, 6AK8 
tart 6AK8•1" 

6AD10§ 

6AC10§ 
6V3A 
6V3 
6CA4* 
6V5GT 
6V5G 
6V6G, 6V6GT, 6V6GTA, 
6V661/G, 6V6GTX, 
6V6GTY, 6V6GX, 6V6Y, 
7408 

6V6G 6V6, 6V6GT, 6V6GTA, 

6V661/G, 6V6GTX, 
6V6GTY, 6V6GX, 6V6Y, 
7408 

6V6GT 6V6, 6V6G, 6V6GTA, 
6V661/G, 6V6GTX, 
6V6GTY, 6V6GX, 6V6Y, 

7408 
6V6GTA 6Vet, 6V6G•t, 6V6611"*, 

6V661/Get, 6V6GTX•t, 
6V6GTY*t, 6V6GX*t, 

6V6Y•t, 7408*f 
6V6GT/G 6V6, 6V6G, 6V6GT. 

6V6GTA, 6V6GTX, 
6V6G1Y, 6V6GX, 6V6Y, 
7408 

I May not work in ell circuits. • Perellel.filernent circuits. 
t Series circuit not requiring controlled werrn.up rime. 
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To Replace Use 

6V6GTX 6V6, 6V6G, 6V6GT, 

6V6GTA, 6V6GT/G, 
6V6GTY, 6V6GX, 6V6Y, 
7408 

6V6, 6V6G, 6V6GT, 
6V6GTA, 6V6GT/G, 
6V6GTX, 6V6GX, 
6V6GY, 7408 

6V6, 6V6G, 6V6GT, 
6V6GTA, 6V6GT/G, 

6V6GTY, 6V6GTX, 
6V61, 7408 

6V6, 6V6G, 6V6GT, 
6V6GTA, 6V6GT/G, 
6V6GTX, 6V6GTY, 
6V6GX, 7408 

6V6GTY 

6V6GX 

6V6Y 

6V70 

6V8 
6V9 

6W4GT 

6W4GTA 

6W5 

6W5G 
6W5GT 
6W6 

6W6GT 

6W7G 

6X4 
6X5 

6X50 

6X5GT 

6W4GTA, 6AS4GT, 
6AX4GT, 6AX4GTA, 
6AXIGTEI, 6DA4, 
6DA4A, 60E64, 6DM4A, 

6D04, 6DT4, 6U4GT, 
6AU4GT., 6AU4GTA., 
6c0e, 60E4. 

6AX4GTA, 6AX4GTB, 
65/%4, 6DA4A, 60M4, 

65884A, 6004, 6D14, 
6U461, 6AU4GT., 

6AUIGTA., 6C04., 
65E4. 

6W5G, GI, 6AX5GT• 

6W5, GI, 6AX5GT• 
6W5, G, 6AX5GT• 
6W6GT, 6DG6GT, 6EF6*, 

6816., 68Z5. 

6W6, 606661, 6EF6`, 
6116., 6EZ5. 

&Sr, 6J7G., 6J751., 
6J7GTX., 6J7MG• 

68X4, 6AV4. 
6X5G, 6X5GT, 6X5GT/G, 

6X5t, 6X5MG, 
6AX5GT., 6W55*, 

6W5GT• 
6X5, 6X5GT, 6X5GT/G, 

6X5t, 6X5MG, 

6AX5GT., 6W5G., 
6W5GT• 

6X5, 6X5G, 6X5GT/G, 
6X5t, 6X5MG, 
6AX5GT., 6W5G•, 

6W5GT• 

To Replace Use 

6X5GT/G 6X5, 6X55, 6X5GT, Mt, 
6X5MG, 6AX5Gr, 
6W5G., 6W5GT• 

6X5L 6X5, 6X5G, 6X5GT, 

6X5GT/G, 6X5MG, 
6AX5GT., 6W5G., 

6W5GT• 
6X5MG 6X5, 6X5G, 6X5GT, 6X5L, 

6X5GT/G, 6AX5GT., 
6W5G., 6W5GT• 

6X8 6X8A, 6AU81, 6AU8A.§, 
6AW81, 6AW8A•§, 

6EH8§ 

6X8A 6%81% 6A581 6AU8A.§, 
6AW8.§, 6AW8A.§, 
6EH8§ 

6X9 
6Y3 6Y3G 

6Y3G 6Y3 
6Y5 61.56, 6Y5GT, 6Y5V 
6Y5G 6Y5, 61551, 6Y5V 
6Y5GT 6Y5, 6Y5G, 6Y5V 

6Y5V 6Y5, 6Y5G, 6Y5GT 
6Y6G 6Y6GA, 61661, 6U661. 

6Y6GA 6Y6G, 6Y6GT, 6U6G1. 
6Y6GT 6T6G, 6Y6GA, 6U6GT• 

6Y7G 
6Y9 
6Y10 
6Z3 IV 
6Z4 84/6Z4,98 

6Z5 I2Z5,6Z5/12Z5 
6Z5/12Z5 6Z5, 12Z5 
6Z6G 6Z6GT, 6Z6MG 

6Z6GT 6Z6G, 6Z6MG 

6Z6MG 6Z6G, 6Z6GT 
6Z7G 
6Z10 
6ZY5G 6X5., 6X56•, 6X561., 

6X501/5., 6X51., 
6X5MG• 

7A4 XXI 

7A5 
7A6 
7A7 7A7LM, 7H7, 787* 
7A7UA 7A7,7117,787. 
7A8 7E1E, 7881M• 
7A87 
7AD7 
7AF7 
7AG7 7AH7, 7G7., 717. 
7AH7 7AG7, 787, 7H7`• 
76.17 7C7• 
7AK7 

May not work in all circuits. • Parallel-filament circuits. 
t Series circuit nor requiring controlled warm-up time. 29 
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To Replace Use 

7AN7 7667 8AU8 BAU8A, 8AWBA, 8BA8A, 

7607 6AU7, 6AX7§ 8686 
764 7A4§, XXL§ SAUBA 8AUB, BAWBA, 8BA8A, 

765 7BSLT, 7C5., 7C5LT• BBH8 
76511 765, 7C5., 7C5LT• 8AWEIA BAU8, 8AU8A, 8BABA, 
7E4 7661M, 7C6. BBH8, 8658, 8198 

7B6LM 786, 7C6. 8138 

787 7AH7, 7A7., 7A7LM•, 8810 
7H7. 8BABA 8AU8, 8AU8A, BAW8A, 

7138 7881.64, 7A8. BESH8 

7B8LM 7138, 7A13. 8BAll 
7C4 81388 BAU8, BAUSA, 8AW8A, 

7C5 7C511, 765., 7E151.1. 1313A8A 

7C5LT 7C5, 785., 7B5LT• 8BM11 
7C6 786., 786I.M. 88N1 I 
7C7 7.417., 707., 717' 8BN8 
707 8B05 
7DJ8 7658 88Q7A 
7E5 811011 BAR11§ 
7E6 8BU11 
7E7 767 8CG7 8F07§ 
7ED7 8CM7 

7667 7AN7 BCN7 
7658 7618 8C57 
7616 8CW5 BCW5A 
7F7 8CM,5A 8CWST 

768 BCX8 8E138, EIGN8, 81E8 

7FC7 7667 807 
707 7W, 7A07., 7C7., 71.7 . 8E88 8(58, 80N8, 8)E8 

708 BEMS 
7057 8E17 
7GV7 8F07 

7H7 7A7, 7A716/1, 7A117., 8017 8GX7 
787. 8066 

7HG8 8HG8 80N8 8003, 8E68, 81E8 

717 757 8GU7 

767 8GX7 8G17 
7616 8HG8 7H08 
7KZ6 81E8 BCX8, 8E88, 8GN8 

7L7 7C7., 707., 7V7' 8168 

7N7 7AF7. 8UB 
707 81T8 

787 7E7 /MBA 
757 717 8198 8AWBA, 8658 

717 7A07., 7V7. BKA8 
7V7 707, 717., 777. 8658 BAU8, BAUM, 8AW8A, 

Tla 81V8 
7X6 81(8 

7X7 XXEM 8168 

794 7Z4. BLT8 
7Z4 85N7GTEI 
BAB 9A8, 9EA8, 9U8, 9U8A 809 

BAC9 8X9 
8ARI I 813011§ 9A8 8A8, 9EA8, 9U8, 9U8A 

I May nor work in ell circuits. • Par 11.I.01 tent circuits. 
t Series circuit not requiring controlled warm,. time. 

To Replace Use 

WorldRadioHistory



To Replace Use 

9AK8 0118 10E88, IOGN8, 10HF8, 
9A08 10128, 111E8, 101A8 

9AU7 OKR8 IOLW8, 10178, 101.88, 
91311 I 11KV8, 11108 

9BM5 OKU8 
9887 0168 101-W8, 10018, 10158, 
91188 9CL8§ II KV8, I 1108 

9BW6 01E8 

9CG8A 9BR8t§ 01W8 1011.8, 10108, 10118, 
9C1.8 988qt 11KV8, 11108 
9028 0118 10E88, lOGN8, 108E8, 

9EA8 868, 9U8A, 9A8T, 9U8T 111E8, 101Y8 
9666 OX 10, 10Y 
9EN7 OY 10, 10X 

9068 I 
9GH8A 9EA8 1 ARI I 118011§ 

9GV8 I BM8 
9KC6 18011 IIAR11§ 

9KX6 IBM 
9K28 IC5 12DM5 

9LA6 ICY7 

9U8 868, 9U8A, 968, 98A8 I FY7 
9U8A 868, 9UElt 968T, I HM7 

9EA8 11E8 10E88, 100N8, 1011E8, 
9X8 101A8, 10L28, I Ora 

9V9 IKV8 10178, 101(88, IOLW8, 
10 10X, 10Y 10188, 11108 

IOALII 1108 1 1 KV8, 10188, IOLW8, 
10E105 101018, 10178 

1008 I 19 
10CW5 2 
10067 26 126/I 12A, I I 2A 

10067 10E1,97 2A/112A 126, 1126 

10087 10E07, 10687 2A4 
100%8 265 
10E88 lOGN8, 108E8, 101A8, 266 I 2A6G, 12A6GT, 

111E8 12660TY, 12A61, 

10E07 I OFM7 12V6GT.§ 
10E647 10E07 I2A6G I2A6, I 2A6GT, 12A6GTY, 

108W7 I 2A61, 12V6GT•§ 
10E07 10667 I 26601 I 2A6, 12A6G, I2A6GTY, 

10FR7 10607 12A6Y, 12V6GT•§ 
100E7 10GF7A I 2A6GTY I 2A6, 12A6G, 126601. 
10GF7A 10067 12A61, 12V6GT•§ 
1001(6 I 2A6Y 1266, 12A6G, 126601, 
lOGN8 10E88, 10H68, 111E8, 12A6GTY, 12V6GT.§ 

10128, 101Y8, 10)68 I 2A7 

101168 10E88, 100N8, 111E8, I 2A8 I2A8G, 12A8GT 
I0108. 10118, 101A8 I 2ABG I2A8, 126801 

10110 I 2ABGT I 2A8, I2A8G 

101A8 I IJE8, 10E88, IOGN8, 12685 
108E8, 10118 I2AC5 

101T8 IOLW8, 101028, I OLB8, I 2AC6 I 2AF6§ 
II KV8, 11108 I2AD5 

To Replace Use 

May not work in MI circuits. • Perellel-filement circuits. 
t Series circuit not requiring controlled werm.up time. 31 
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To Replace Use 

124D6 
12AD7 

I 2AE6 
I2AE6A 
I 24E7 
124E10 
1 2AF3 
I2AF6 
I 2406 
12A116 
12A11701 
124148 
12456 

120.17 
12A15 
12AL8 
124111 
12A05 

12.455 
12AT6 

12AT6A 

12AT7 
1 2AU6 

12AU6A 

124U7 

I 2AG6 
I 2AX7., I2AX7A• 
128Z7. 120F7.; 
12DM7., 12017. 

7025., 7025A• 

12AE6A, 12E16 

124E6, 12E16 

13V10 
12663 
12E516, I 2AC6, I 2EK6§ 
I2AD6 

12E1M5. 
12CA5.. 1285. 
I 2AT6A, I 2AV6, I 2AV6A, 

1281(6, 12616 
1 2AV6A, 12ATet 
12AVet, I 261(6.t. 

12616.1 
12.4Z7., I2AZ7A. 
I 2AU6A, 128A6, 12BA6A, 
12AW6§ 

12BA6A, 12AUCt. 
1213A6.t 

I2AU7A, 12AX7§, 
I 2AX7A§ 

12AU7A I2AU7, I 2AX7§, 12AX7A§ 

12AU8 
I2AV5GA 12AVSGT.t 

12AV5G1 12AV5GA 
I2AV6 I2AV6A, 12A16, 124564, 

128K6, 12616 

I2AV6A I 2AT6A, I 2AV6.t, 
12ATet, I 2131(6.t, 
128T6•1 

I2AV7 
12AW6 I 2AU6§, I 2AU6A§ 

124%3 
12AX4GT 124X4GTA, 124%4018, 

1204, 12044, 120884, 
120M4A, 12004 

12AX4GTA 12AX4G16, 1204, I2D4A 
I 2DM4, 120M4A, 

12004, 12A)(4GT.t 

124X40113 1204A, I 20M4, I 20M4A, 
12004 

To Replace Use 

124%7 

I2AX7A 

12473 

I2AY3A 

12.477 
12427 
12AZ7A 
1283 

1284 
I 2644 
1286M 
1287 

1287M1 

1268 
128807 
12846 

128A6A 

12847 
128D6 
126E3 
126E34 
128E6 
128E64 
12E1E6 
12E1E11 
121306GT13 

128117 
128874 
12E11(5 
1281(6 

12816 
I 26M5 
I 26N6 
126N6A 
1280604 

12A X7A, 120E7 12017, 

7025, 7025A, 12A07. 
I 2AU7§, I2AU7A§, 

128Z7 8, 120M7. 
124%7, 120E7, 12017, 

7025, 7025A, 12A07. 
12AU7§, I 2AU7A§, 
128Z7, 12DM7. 

124734, 12853, A. 
I 2CK3, 12C13, 120W44 

I 2AY3, 12653, A, 12(1(3 
12C13, 12DW4A 

I 2AZ7A, 12A17. 
12AZ7.f, 12AT7. 

12B4A 
1264 .i 

12137AAL, I 4A7, 1487, 
1447/1287, I 447M1 
14A7M1/12137ML 

1267, 1447, 1487, 14A7/ 
I 287, I 4A7ML, 
14A7ML/12137M1 

I 281301 
12E18 
12846A, 12AU6, 12AU6A, 
I 2FIZ6§ 

124564, 12AU6•1", 
1213Aet 

12846, 12BA6A 
121363A 
12E1E3 
128664, 12(56 
12BE6.t, 12C56.t 
12E156 

121306GT8/12CU6, 1 2CU6, 
12006, A, B, I2GW6 

1211H7A 

126Hrt 

12A16, 12AT6A, 1 2AV6, 

1 2AV6A, 12816 
I2AF6, 12EK6§ 

I 2A05. 
I 26N6A 
1211N6.1" 
12130601A, 12806018. 

12130601B/ I2C 56, 
I2CU6, 12006, A, 8, 

120W6 

May not. work in all circuits. • Parallel.fola circuits. • " 

.4. c... 11 not •000irio9 controlled warm,* s.  
WorldRadioHistory



To Replace Use 

I 2B0601 I 2806GA, 12806GTA, 

12806018. 12BQ6GTB/ 
I 2CU6, 1 2CU6, 12006, 

12D06A, I2D068, 
I2GW6 

1213Q6GTA I 2806GA, 12E1Q6G18, 
121306GTB/12CU6, 
12CU6, 12D06, 
121306A, 120068, 
12GW6 

12E106618 12806G18/12CU6, 1 2CU6. 
I2DQ6A, I2D068, 
I 2GW6 

12806018/ 

12CU6 12E1060113, I 2CU6, 

12006, A, B, 120W6 
12883 
12887 

128R7A 
12853 

128R7A 
I 2BR7•1 
I 2B53A, I 2CK3, 1203. 
120W4 

12853A I 2B53, 120a, 12C13, 

I 20W3 
I 2813 

121316 12A16, 12AT6A, 12A76, 

12AV6A, 1213(6 
12E06 
12877, 12B77A, 12007 

120(3 
12C13 

I2CM6 
12CN5 
12CR5 
. 12CR6 
I2CS5 

12C56 
12C18 

128U6 

128V7 
128VI 1 
I28W4 

12E016 13EC7. 
12873 
12877 
12BY7A 

12BY7A, 1 2BV7, I 2007 
I 2007, 12B77 .1. 

128V7• 

12826 1213,40, 12BA6A§ 
12827 

1213 12C5/12CU5, 12CU5, 
1285, 12A55., 120M5. 

I2C5/12CU5 1 2C5, 1 2CU5, 1 2R5, 
12A55., 120M5. 

12C8 12C87 

12C87 I 2C8 

12CA5 12E65, 12A55., 12E05., 
12FX5• 

1203, 12DW4A 
120(3, 120W4A 

1213W5, 12CM6• 

128E6, 12886A 

12E157 

12DS7A 
I 2DT5 
12016 
12017 

To Replace Use 

1 2CU5 12C5, I2C5/12CU5, 

12115, 12AS.5., 12DM5• 
2CU6 128Q6GTB/12CU6, 

12806018, I2D06, 
A, B, 120W6 

I 2CX6 12E26 
I 2CY6 

I 2D4 1204A, I 2AX4GTB, 
I2DM4, I 2DM4A, 

12004 

I 204A 1 2DM4, I 2DM4A, 12004 
12085 
120E8 
12175 

12DF7 I 2AX7, 12AX7A, 12017, 

7025, 7025A, 12A0r, 
12B27., 120M7• 

I 2018 
I 2DK5 

1 2DK6 
120(7 

1201.8 12D57§, 12DS7A§ 
12DM4 12DMIA, 1204A, I 2004 
12DM4A 

I 213M5 I IC5, 12A55., 12c5., 
12C5/12CUS., 12CU5., 
12R5• 

12DM7 I 2AD7., I 2AX7., 

I 2AX7A., 121327., 
I 2DF7., 12017., 7025., 
7025A• 

12004 

12006 12DCI6A, I 2D068, 

1 2GW6 
2DQ6A 12D06B, 120W6 

1200613 12GW6 
12007 12BY7A, 121377•1. 

1213V7.i 
I2DS7A 
12057 

12AX7, 1 2AX7A, 12DF7, 
7025, 7025A, 12A07., 
12E127., IX/Mr 

12018 
12057 

1 2DV7 
12078 
12DW4A 120(3, 1 2CL3 
I 20W5 
I2DW7 7247 
I 2IDW8 
12078 

I Mee not work in all circuits. • Patellel.filarnent circuits. 
t Seri« circuit not requiring controlled warrn-uo tinge. 
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To Replace Use 

12DZ6 1 2EA6. 12E1(6 
12E28 I 2F18. 
12E5GT 12.15, 12.1561 
12EA6 12DZ6, 12E1(6 

12EC8 
12E1)5 12FX5, 12CA5., 12865. 
I2EF6 
1 2EG6 

I 2EH5 I 2CA5, I 2ED5., 12FX5. 
12E1(6 12DZ6, 1 2EA6 

2EL6 
12EM6 
I2EN6 121661, 12W601 
12E07 I 2KL8§ 

I 2EZ6 12CX6 
I2F5 12F5GT 
12F5GT I 2F5 
1288 
2FA6 
12E65 
12E86 12FAA6 
12F/66 12E86 

12FQ7 
12E08 

12888 
12E16 I 2AE6, 12AE6A 
I2FV7 

12FX5 I2ED5, 12EH5 11 
I 2F)(8 12FX8A 

I2FX8A 12FX8 
12E18 
1264 12H4 

12G8 
12GI 1 

12GA6 
12006 
12GE5 
12015 

12GN6 
I2GN7 12GN7A, I 2HG7't 
1 2GN7A I 2HG7 11 t 
I2GT5 12GT5A 
I2GT5A I 2GT5 
I2GW6 121)06B 
I2H4 

12H6 
12887 

12H07 120N7., At 
I 2H1.5 

I 2H17 
I 2HU8 
12.15 12.1561 
121561 12.15 
12.17 12.17G, GT, GT/G 

To Replace Use 

I217G 12./7, GT, GT/G 

I 2J7GT 1217, G, GT/G 
I 21701/6 1217, G, GT 
1218 
121E16 12.1116A 

12186A 12.11116 
21N6 121N6A 
121616A 12.1816 

121N8 

12106 
12156 
12116 I 21T6A 
I 21T6A 12116 
1285 
12K7G 12K7GT, GT/G 

128761 I 2K7G, GT/G 
121(761/6 12K7G, GT 
1288 12K8GT, 12881 

121C8GT 1288, 121(81 
12881 1288, 121(861 
12818 
121661 1 2EN6, I2W6GT 
121861 
I 2MD8 

1207 1207G, GT, GT/G, 1267G 
I 207G 1267, GT, GT/G, I 2G7G 
120761 1267, G, GT/G, 12G7G 
I 207GT/G 1207, G, GT, I 2G7G 
1285 

1257 
1258 1258G, 12S8GT 
1258G 1258, 1258GT 

125861 1258, 1258G 
I 25A7 12SA7G, 12SA7GT, 

1256701/0, 125.67611, 
12SA71, 12517, 
12517GT 

12SA7G 12567, 12SA7GT, 
1256701/0, 12SA7Gre, 
125671, 12517, 
12517GT 

I2SA7GT 12567, I 2SA7G, 
125A701/G, 125A7GTY, 
I 25A71, 12517, 
12517GT 

125A7GT/G I 2SA7, 12SA7G, 125.6761. 
I 25A7GTY, 125,671, 
12517, I 25Y761 

I 25.67GTY 125817, I 2SA7G, 1256761, 
1256701/6, 12SA71, 
12517, 1251701 

125A7V 12567, 12SA7G, 125.6701, 

125A7GT/G, 125A7GTY, 
12517, I 251701 

May not work in all circuits. • Parellel.filement circuits. 
34 t Series circuit not requiring controlled warm-ws time. 
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To Replace Use 

2$C7 

25F5 
2SF5GT 
2577 
2SF7GT 
2SF7Y 
2507 
2507GT 
2507Y 
25H7 
25H7GT 

2517 
25.17G1 
2SK7 

125K7G 

125K7GT 

125K7GT/G 

125K7GTY 

125K7Y 

1257501 
12575 
12SF7GT, 125F7Y 
12577, 125F7? 

125F7, 125F7GT 
1250701, 12SG7Y 
125G7, 12507Y 

12507, 1250701 
1251170T 
12510 

12517GT 
12517 

125K7G, 1251(70T, 
12SK7GT/G, 12SK7GTY, 
12510Y 

12510, 125K7GT, 

12SK7GT/G, 12SK7G1Y, 
1251(7Y 

12510, 125K7G, 
125K7GT/G, 125K7GTY, 

1251(7Y 
1251(7, 12SK7G, 125K7GT, 

125K7GTY, 125K7Y 
1251(7, 12507G, 125K7GT, 
125K7GT/G, I 25K7Y 

12507, 12507G, 12SK7GT, 
12SK7GT/G, 125K7GTY 

12SL7GT 

12SN7GT 125N7GTA, 125X7GT 
125N7GTA 
12507 

125Q7G 

12507G, 1250701, 
1207GT/G 

12507, 12507GT, 
12507GT/G 

1250701 12507, 12507G, 

1250701/0 
12507GT/G 12507, 12507G, 

1250701 
12507 1258701, 125W7, 

125W7GT 
125127GT 12587, 1251/1/7, 12SW7GT 

125W7 125W7GT, 12587, 
125R7GT 

125W7, 12587, 12SR7GT 
12SN7GT, 12SNIGTA 
125Y7GT, 12SA7, 125A70, 

125A7GT, 125A7GT/G, 

12SA7GTY, 125A7Y 
12517GT 12510, 125A7, 12SA7G, 

12SA7GT, 12SA7GT/G. 
12SA7GTY, 12SA7Y 

12110 
12117 

12SW7GT 
125X7GT 

I2SY7 

To Replace Use 

I2V6GT 12A6.§, 12A6G.§, 
12A6G1n, 12A6GTY.§, 
12A6Y.§ 

12W6GT I 20N6, 121607 

I2X3 
I2X4 
1223 1423 

1225 625, 625/1225 
13 5X3, 80, 83V, 88 

13010 
1308/4 
130E7 15EW7 

I3DR7 13F07, 13FR7 
1 3EC7 128X6. 
13EM7 15EA7 
137137 13707 
13FM7 
13FR7 13707 

13085 
13GC8 
I 3GF7 I3GF7A 
13GF7A 13GF7 

13J10 
13V10 12AE10 

13210 
14 
14A4 
I4A5 
I4A7 1287, 12B7ML, I4H7, 

14A7/1287, 14A7ML, 
14A7ML/1287ML 

I4A7ML 1267, 1287ML, 14117, 
14A7/1287, 14A7ML/ 

1287ML, 
1410 

14A7/1287 1287, 12B7ML, I4A7, 

I4H7, 14A7ML, 
14A7ML/12B7ML 

14A7ML/ 
12B7ML 1287, 1287ML, I4A7, 

I 4A7ML, 14A7/12117, 
14H7 

I4AF7 XXD, 14N7. 

14E16 
14E18 
148111 
148811 
I4C5 
I4C7 
140A7 
14E6 
14E7 1407 

107 

108 

May not work in all circuits. • Para'lel.filament circuit.. 
t Series circuit not requiring controlled warm," time. 35 
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To Replace Use 

I 466 
14018 14GT8A, 141G8 
14GT8A 14GTM", 14JG8T 
1487 1287, 12B7ML, I4A7, 

I 4A7/12137, 
I 4A7ML, 

14A7ML/1287ML 

14e 1457 

14108 14G18, I4GT8A 
1407 
1417 

I4N7 14A77. 
1407 
14117 14E7 
I 457 1417 
I 4V7 
I4W7 

I 4X7 
1414 
1417 

1453 1253 
15 

I5A6 
I5A8 
I5AB9 17AB9 

15A711 158011 
158011 15AFI 1 

1 5CVV5 
15008 
150A7 1 3EM7 

15EW6 
15E997 
157M7 
157Y7 
15886 
151(18 151(78A 
15KY8A 15018 

ISLES 
16 1611, 81 
16A5 I 5CW5 

16A8 
16AQ3 
168 16, 81 

16606 
16608 
16075 
I 6KA6 
1 6Y9 
17 
17A8 I9EA8, 1 9EA8A 
I 7AB9 15AB9 

17A810 
I 7AV5GA 
17/0(3 

To Replace Use 

I 7AX4GT 17AX4GTA, 1704, 1704A, 
170M4, 170M4A, 
17004 

17AX4GTA 1704, 17D4A, 170M4, 
1 7DM4A, 17004 

I 7AY3 1 7AY3A, 171353, A, 170(3, 
170.3, 170W4A 

I7AY3A I7AY3, 17853, A. 170(3, 
17Ct3, I 7DW4A 

178E3 I 7BE3A 
17BE3A 178E3 
178711 178711A 
178711A 176711 
17883 17BH3A 
I 7BH3A 17883 
I 7806618 17006, A, 8. 17GW6 
I 7BR3 

17853 17E1S3A, 170(3, 17CL3. 
17DW4A 

17853A 17853, 17CK3, 
17DW4A 

17853 178E3, A 
I 7C5 1 7CU5, I 7R5 
I7C8 
I 7C9 I7C9A 

17C9A 17C91" 
17CA5 
17CK3 17CL3, I 71)W4A 
I 7CL3 1 7CO3, 171)W4A 
I 7CQ4 170E4 
I7CU5 I 7C5, I 7R5 

1704 I 704A, 17AX4GTA, 
17MM, I 70M4A, 
17004 

1704A 170684, 17DM4A, 171)04 

170E4 I 7C04 
170M4 I 7DM4A, 17D4A, 17004 

170M4A 
I 70Q4 
17006 171306A, 170068, I7GW6 
17006A 171306B, 17GW6 
I 7130613 I7GW6 
171)W4A 170(3, 17CL3 

1 7EW8 
1 7GE5 

17GJ5 17G15A 
I 7GJ5A 17015 
I 7GT5 17GT5A 

I7GT5A 1 7GT5 

I 7GV5 
17GW6 I 7006B 

I 7H3 
17HC8 
17./86 17186A 

I May not work in all circuits. • Parallel.filement circuits. 
t Series circuit not requiring controlled werrnaat time. 
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To Replace Use 

I 71B6A 171E16 
I 71G6 I 71G6A 
171G6A 171G6 
171K8 
171816 171M6A 
171M6A 17086 
171816 171816A 
171 N6A 171N6 
I 71(26 

17176 171T6A 
I 71T6A 17116 
I 7.1213 17128A 
17128A 

I7KV6 
I7L6GT 17W6GT 

171D8 
1785 
I7VV6GT 7L6GT 
I7X 10 
17Z3 
18 
I8A5 

18DZ8 
I8FVV6 I 8FW6A, 18GD6, 18GD6A 

1 8FW6A 18GD6A, 18FW6t, 18GD6t 
189)(6 18FX6A 
18FX6A 18FX6f 
18FY6 18FY6A, 180E6, I8GE6A 

18FY6A 1 8GE6A, 18916T, 18GE6t 
1 8GB5 

I8GD6 18006A, 18FW6, 1 8FW6A 
I8GD6A I 8FW6A, 18GD6t, 

18FVV6T 
1 8GE6 I 8GE6A, 18916, 18FY6A 
18GE6A 18FY6A, 18GE6t, 18976t 
I 8GV8 
18H88 

19 
19AQ5 

19AU4 I 9AU4GT, I 9AU4GTA, 

I 7CQ4, I 7DE4 
I 9AU4GT I 9AU4, 19AU4GTA, 

I7C04, I 70E4 

I9AU4GTA 

198G6G 1980609 
I9BG6GA 19BG6G 
19C8 1978, 19186 
1 9CG3 
I 9CL8A 19CL88, 191N8 

19CL8B 19CLEIAL 19.848T 
I 9CS4 
1908 

190E7 I 9EW7, 20EW7 
19EA8 19EA8A, I 7A8 

To Replace Use 

108686 I 9868t, 17A8t 

I 9EW7 20EW7 
19E28 
I 9GQ7 
191186 

19HS6 
1911V8 
1916 

191818 19CL8A, 19(888 

1911G8 
909 
1918 19T8A, I 9C8 

1918A 1918t, 1 9C8T 
I9V8 
19X3 
I 9X8 
1913 19X3 
20 
20A03 
20E07 
20EW7 19EW7 
20EZ7 
2018 
2166 2186 
2167 

2166 21A6 
21EX6 25CD6GB 

21075 
21H85 211185A 

211485A 21985 
21H05 

211415 
2111/6 
21126 
211166 

211106 
211118 
2111J8 
22 
22BH3 22BH3A 
22BH3A 22E193 

22BW3 25C63 
220E4 

22196 22KM6 
221G6 221G6A 

221066 221G6 
221116 
22KM6 

231566 
2329 

24A 245, 35g, 35/51g, 35Sg, 

51 5g, 35S/51S 
24GA7 

241E6A 

I May not won in all circuits. • Parallal.fdamant circuits. 
t Sari« circuit not rpuiring castrollad pion-up tin.. 37 WorldRadioHistory



To Replace Use 

215 24A, 35§, 35/51§, 51§, 

355§, 51* 355/51S§ 
25 255, 1135, 185/255 
2566 25A6G, 25A6GT, 

2566GT/G, 25A6MG 
2566G 2566, 2566GT, 

2566GT/G, 25A6MG 
25A6GT 2566, 25A6G, 25A6GT/G, 

25A6MG 
25A6GT/G 2566, 25A6G, 25A6GT, 

25A6MG 

25A6MG 2566, 25A6G, 25A6GT, 

2566GT/G 
25A7G 25A7GT, 25A7GT/G 
256701 2567G, 25A7GT/G 

25A7GT/G 25670, 25A7GT 
25ACSO 256C5GT, 25AC5GT/G 
25AC5GT 25ACSG, 25AC5GT/G 
25ACSGT/G 25AC5G, 25AC5GT 
25AVSGA 25AV5GT 

25AV5GT 25AV5GA 
256X4GT 2504 
2585 
2586 25B6G, 25B6GT 
25B6G 2586, 25B6GT 
25B6GT 2586, 2586G 
2588 2588GT 
25B8GT 25138 
258K5 

25806GA 251306018, 25E106GTB/ 
25CU6, 25CU6, 251306, 

251306A 
251306GT 258Q6GA, 251306G18, 

25B06GTB/25CU6, 

25CU6, 25D06, 25DQ6A 
25806018 258060111/25C116, 25CU6, 

25006, A 
25806G113/ 

25CU6 25806018. 25CU6, 
25DO6A 

25883 
25C5 
25C6G 

25C6GA 
25C65 

25CD6G 

25C6GA 

25C60 
25C5, 25EMS 

25CD6GA, 25CD6G8, 
25DN6, 21E» 

25C12606 25CD6G13, 250N6, 21EX6 
25C1)608 218%6 
25CO3 
25CM3 

25(125 
25CU6 258Q6GTB/25CU6, 

25BO6GTB, 25006, A 

To Replace Use 

2501 
25D8GT 
2501(4 
25DN6 25U/6GB, 21E56 
25006 250066 

250066 
25015 

25E5 
25EC6 25C0608, 21E56 
25E65 25CA5 

25F5 25F5A 
25F5A 25Fe 
25FY8 
25GF6 
25.106 

2516 251.6G, 251601, 25L6GT/G, 
25W6GT 

25L6G 25L6, 256601, 2516GT/G, 

25W6GT 
251601 2516, 2516G, 251601/0, 

23W601 

25L6GT/G 2516, 25160, 25L6GT, 
25W601 

25L7G 25L7GT, 251701/G 
25L7GT 2517G, 251.7GT/G 
25L7GT/G 2517G, 251.7GT 

25N6 25N6G 
25N60 25N6 

255 25, 1E15, 185/25S 
25U4GT 256X401, 25134, 25W4GT 
25W4GT 256X1GT, 2504, 25U1GT 

25W6GT 2516, 2516G, 256601. 
25L6GT/G 

25X6GT 
25Y4 
25Y4GT 

25Y5 
2523 
2524 
2524GT 
2525 
2525MG 
2526 

25Y4GT 
25Y1 
2525, 2525MG 

2524W 
2524 

2525MG, 25Y5 
2525, 25Y5 
25266, 25260T, 

252601/G, 2526MG 
2526G 2526, 2526GT, 2526GT/G, 

2526MG 

2526, 2526G, 2526GT/G, 
2526M0 

2526, 2526G, 2526GT, 
2526MG 

2526MG 2526, 25260, 2526GT, 

252661/0 
26 

2666 26CG6 

2526GT 

252601/0 

I May not work in all circuits. • Parallel.filament circuits. 
38 f Safi. circuit not requiring controlled wermop time. 
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To Replace Use 

2667 2667G1 
266701 26A7 
2686 26D6 
2615146 
26C6 

26CG6 2666 
2606 2686 
26E6G 

26Z5 

27 275, 56, 565, 27A. 

27A 27., 275. 

27GB5 28G85 
27KG6 
275 27, 56, 565, 27/0 
2807 

28EC4 

28G85 27GB5 
2BHD5 30HD5 
21115 
29 
29GK6 
291(06 

30 
3065 35C5, 35C56 
306E3 
30AGI I 

30CW5 
301105 28HD5 
301115 

301406 
31 
3163 
3IBX7GT 
311566 
32 164, IA4P, IA4T. 1E14, 

1B4G, 184P, 1841, 34, 
951, IC4., 1K4. 

3268 
32E15 32ET5A, 34G05, 34GD5A 
32ET5A 32ET5f, 34G056 
32067 
32LIGT 
33 
33017 
33017 33G776 
33GY7A 33017 
331V6 
34 164, 1A4P, I A4T, 184, 

184G, 184P, 1841, 32, 
951, IC4., I K4. 

34CO3 
34CE3 
34CM3 
34G05 34G056, 32E15, 32ET5A 

To Replace Use 

340056 32ET5A, 34G05f, 32ETV 

3483 
35 355, 35/51, 35S/515, 51, 

515, 246§, 245§ 
35/51 35, 355/515, 51, 355, 515, 

24.4§, 21s§ 

35C3 
356511 
3565 

3563 
5565 

35A5LT 
3585 

35C3 
35C5 
35C5A 
35CD6GA 
35D5 
35D78 

35EH5 
35E115A 
35FN5 

35GL6 
25H 88 

3516G 
3516GT 
3516GT/G 
355 

3563 
35C5A, 3065 

35C5f, 3065f 

35(H56 
35EH5t 

3516GT, 35L6GT/G 
3516G, 35L6GT/G 
3516G, 3516GT 
355/51S, 515, 35/51, 35, 

51, 246§. 245§ 

355/515 355, 515, 35/51, 35, 51, 
24A§, 245§ 

35W4A 
35W4f 

35W4 
35W4A 
3514 

35Z3 
35Z3LT 
35Z4 
35Z4GT 

35Z5 

35Z311 

35Z3 
35Z4GT 

35Z4 
35Z5G, 35Z5GT, 
350501/0 

35Z5G 35Z5, 35Z5GT, 
35Z5GT/G 

35Z5GT 35Z5, 35250, 
35Z5GT/G 

35Z5GT/G 3505, 35Z5G, 35Z5GT 
35Z6G 35Z6GT 
35Z6GT 3505 
36 36A, 64., 641A• 
266 36, 64•, 64A• 
36AM3 36AM3A, 36AM3B 

36AM3A 36AM3, 36AM3B 
36AM3B 36AM3f, 36AM3At 

37 37A, 76, 566., 56AV, 
67., 676• 

376 37, 76, 56A., 56AS., 67., 
67A. 

38 38A 

I May not work in all circuits. • Parallal.filarnent circuits. 
t Lenin circuit not requiring controlled warm-up time. 39 
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To Rop/oe• Use 

38A 38 

38A3 
38HE7 

38HK7 38HE7 
39 39/44, 44 
39/44 39, 44 
40 
40A1 
4082 
40FR5 

40KD6 
4011G6 

40Z5 40Z5GT, 40Z5/45Z5GT, 
4525GT 

40Z5/45Z5GT 40Z5, 4025GT, 45Z5GT 
4015GT 40Z5, 40Z5/45Z5GT, 

45Z5GT 
II 42. 
42 41• 
420C4 

42KN6 
43 43MG 
43MG 43 

44 39, 39/44 
45 45A 

45A 45 
45A5 
4585 
45Z3 

45Z5GT 40Z5, 40Z5/45Z5GT, 

40Z5GT 
46 

47 
48 
49 
50 
50A1 
50A5 
50AX6G 50AX6GT 
50AX6GT 50AX6G 
5085 

508115 
508M8 
5005 5005A 
5005A 5005t 

5006G 50C6GA 
50C6GA 5CC6G 
SOCAS 50EH5,50EH5A 
50CD6G 
5013C4 
50E5 

508145 50EH5A,50CAS 
50845A 50EH5t,50CA5t 
SOFAS 

To Replace Use 

50FE5 
556115 

50FY8 
50HC6 
50HK6 50HC6 

5OHN5 
50.1Y6 

50L6G 501.6GT 
50L6GT 5016G 
50X6 

50Y6G 50Y6GT, 50Y6GT/G 

50Y6GT 50Y6G, 50Y6GT/G 
50Y6GT/G 50Y6G, 50Y6GT 
50Y7GT 50Z7G, 50Z7GT 

50Z6G 50AX6G, 50AX6GT 
50Z7G 50Z7GT, 50Y7GT 
50Z7GT 50Z7G, 50Y7GT 
51 515, 35, 35/51, 355/515, 

355, 24A§, 24S§ 
515 51, 35, 35/51, 355/515, 

355, 24A§, 24S§ 

52 
53 
55 555 
55N3 
555 55 
56 565, 27, 275 
566 56AS, 67, 676, 37., 

37A•, 76. 
56AS 56A, 67, 67A, 37., 37/1., 

76. 
5689 

565 56. 27 275 
57 575 
57A 57AS, ace, 77. 
5765 57A, 6C6., 77• 
575 57 

58 585 
58AS 6D6., 78. 
58HE7 
585 58 
59 
598 

60E3 

60885 
609%5 
60815 

64 64A, 65, 65A, 36., 
36A• 

64A 64, 65, 65A, 36-, 36A. 
65 65A, 64, 64A 
65A 65, 64, 64A 

67 67A. 56A, 56A5, 37.. 
3741., 76. 

Aloy not work In 811 circuits. • Parallel-element circuits. 
40 I' Series circuit not requiring controlled warm-up time. 
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To Replace Use 

67A 67, 56A, 56AS, 37., 

37A•, 76. 
68 68A 
68A 68 
70A7GT 
70L7GT 

71 71A , 7113• 

71A 71., 7113• 
7113 71., 71A• 
75 755 
755 75 

VR75 0A3. 0A3A 
76 37, 37A, 56A., 56AS., 

67., 67A. 

77 6C6, 57A., 57AS. 
78 606, 58AS 
79 

80 5X3, 13, 83V, 88 
81 16, 168 
82 82V 
82V 82 

83 5Z3 
83V 
84/6Z4 6Z4, 98 

G84 2Z2, 222/084 
85 855 
85AS 

855 85 
88 82, 82V 
89 891 
89Y 89 

VR90 0133, OB3A 
95 2A5 
96 

98 84/6Z4, 6Z4 
V99 
X99 

VR105 0C3, 0C3A 
112A I2A 

1 I7L7GT I 17L7/M7GT, 1 1 7M7GT 
117L7/M7GT 1 1 7L7GT, II 7M7GT 

I 1 7M7GT I 17L7GT, I I 7L7/M7GT 
1 1 7N7GT I 17P7GT 
1 I 7P7GT 117N701 
11723 

I I7Z4GT 

I I7Z6G 117Z6GT, 1 I7Z6GT/G 

1 I7Z6GT 11726G, 11706GT/G' 
I I7Z6GT/G I I7Z6G, 11726G1 
VRI50 003, OD3A 
18213/4828 71 ., 71A•, 718. 
183/483 
485 

To Replace Use 

807 
950 
951 1A4, 1A4P, IA4T, I B4P, 

IB4G, 1841, 32, 34, 
Ice, I K4. 

5642 
5879 
5881 6L6GC, 7581, 7581A 
6080 6AS7G, 6AS7GA, 6AS7GT 
6267 
6550 
6973 
7025 7025A, I2AX7, 12AX7A, 

12077, 12017, 12AD7., 

12BZ7., 12DM7. 
7025A 7025, 12A07, I2AX7A, 

12077, 121317, 12AD7., 

I2BZ7., 120647. 
7027 7027A 

7189 7189A 
7189A 
7199 
7247 12DW7 
7355 

7408 6V6, 6V6G, 6V6GT, 
6V6GTA, 6V600/G, 

6V6GTY, 6V6GTX, 
6V6GX, 6V6Y 

7534 

7543 6AL/6, 6AU6A 

7581 758IA. 6L6GC 
7581A 

7591 759IA 
759 IA 

7687 
7695 
7754 
7867 6EX6. 
7868 
8278 

9001 

9002 
9003 
BA 

BA 
BR 
XXB 3C6 
XXD 14AF7 
XXFM 7X7 

XXI 7A4 
0155 6BC8, 6807, 6807A, 6858, 

68Z7, 6808, 681(7., 
68K7A., 613K713. 

May not work in 411 circuits. • P.,.lI.I.fllonn.ot ci . 
t Series circuit not requiring controlled werrn.up ti.  41 
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e Section 2 

PICTURE-TUBE SUBSTITUTES 
This listing is numerical-alphabetical, with the substitutes shown 

in the right-hand column. Substitutes are not recommended for 

some types and, for this reason are not shown in many instances. 

The listing of a certain tube type as a substitute for another one 

does not necessarily mean the reverse is true. Always refer to the 

left-hand column for the original type number. Then find the 

substitute in the right-hand column. 

Minor changes may be necessary when a picture tube is substi-
tuted. These changes are indicated by various symbols following 

the type number. The key to these symbols is given below. 

Be absolutely certain to refer to this key. 

A listing of those tubes that require odd filament voltages 

(other than 6.3 volts) is given on page 58. Those tubes having low 

E„, potentials are listed on page 59. This is a handy reference 

when setting up your picture-tube testing and rejuvenating equip-

ment. 

Key to Footnotes: 

• Chili, ion trap. 
Add ion trap. 
# Connect pin 6 to pin 2 or pin to. 
" May require longer or shorter IV. lead. 
Parallel-filarnent circuits only. 

6 Add high-voltage filter capacitor. 

Ground the Aquadag coating. 

Change the anode connector. 
9 Change the ion trap. 

45 
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To Replace Use 

204 
7RP4 
7RP4A 

8,04 
BAPIA 
13HP4 

804 
EIMP4 
9G1P4 
90P4A 
951,4 
904 
9UP4 
9W94 
10ABP4 
10ABP4A 
I OABP413 
I OABP4C 
I OADP4 
I OAEP4 

10AJP4 
10994 
10BP4A 
10BP4C 

10BP4D 

7RP4A 
7RP4 
13AP4A 

BAP4 
E1MP4 

9Q94A 
90P4 

10ABP4A, B, C, 10AEP41 
10ABP4, B, C, 10AEP41 
10ABP4, A. C, 10AEP41 
10ABP4, A, B. 10AEP41 

10ABP41, Al, 91, C1 

IOBPA, C9, D9, 10FP4., A. 
10BP4, C9, D9, 10FP4., A* 
10BP4D, 10BP49, A9, 

10FP4., A• 

108P4C, 109949, A9, 
109P4`, A• 

10CP4 
IODP4 

1004 10BP4A17, 10CP4*, 
I OFP4•8, A•8 

10FP4 10FP4A, 109P4••, A•., 

C••, D•• 
10FP4A 10FP4, 10994••, A••, C•*, 

D•• 
IOMP4A 
I OMP4 

109494 
IOMP4A 
lORP4 
11AP4 
11BP4 
11CP4 111,41 
11DP4 
11EP4 11FP41 
11994 11E1.4 1 
11GP4 11M941 
I1HP4 111194A 
11HP4A 1 I HP4 

11.194 
11 KP4 

I 1LP4 1 I CP41 
I IMP4 I I GP41 
1 I OP4 
I I RP4 

1 I SP22 

To Replace Use 

I ITP4 
12AYP4 12AZP41, 12BAp41, 

12B.S941 
12AZP4 12AYp41, 12BAp41, 

12130P41 
12BAP4 12BSP4, 12AYP4I, 

12AZP41 

I 2BEP4 
1213994 
128GP4 
128/P4 
128KP4 12130P4 
121304 
12BMP4 I2CDP4 
12BNP4 12BNP1A 
12BNP4A 129NP4 
12B0P4 1129104 
I2BRP4 
I2BSP4 1213AP4, 12AYP4, 12AZP4 
12BTP4 
12BUP4 I 2BUP4A 

12BUP4A I 2BUP4 
12BVP4 
1213ZP4 
12CBP4 

I 2CDP4 12BMP4 
12CEP4 
12CFP4 12CNP4 
I2CHP4 

12CNP4 I2CFP4 
12CP4 
12CQP4 
12C594 
12CTP4 
I 2CZP4 

12JP4 I 2RP4••, 120P4", 
12QP4A•• 

12104 1 2KP4A, 12ZP4**, 
I 2ZPIA•• 

12KP4A I 2KP4, 12ZP4••, 
I 2ZPIA•• 

12194 1204A, 121,4C, 12K94., 
12KP4A., 12ZP49, 

12ZP4A9 
121P4A 12194, 121P4C, 12104., 

12KP4A., I 2ZP4,, 
12ZP4A9 

121,4C 121,4, 12194A, 129r, 
12KP4A., 12ZP49, 

12ZP4A9 
12094A, I2RP4, 12.1P4. 
120P4, 12104, 121P4. 
120P4, 12QP4A, 12JP4. 

12094 
12G1P4A 
I2RP4 
1204 

47 
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To Replace Use 

12UP4 

12UP4A 

12UP48 

12VP4 

I2VP4A 

I2WP4 

1 2XP4 

12YP4 

1221,4 

12UP4A, 12UP489 

I 2UP4, 12UP4B9 

I2UP49, 12UP4A9 

12VP4A 

12VP4 

12ZPIA, 121P46 

12KP4 ., 12KP4A • 

I 22P4A 1221,4, 12.1P46. 8, 12KP4`, 

12KP4A• 
13AP4 

I4ACP4 14AEP4• 

14AFP4 

14A.1P4 

14ARP4 

14A5P4 

I4ATP4 

14AUP4 14AWP4, 14ARP4 1 

14AVP4 14A5P4 

14AWP4 1 4AUP4 

14BCP22 

149DP4 

1491,4 

14A5P4 ., 14AVP4• 

14AUP4 1 

14AVP4 

149P4A, 14CP4, A, 14E1,4, 

14CP4B• 

149P4A 149P4, I 4CP4, A, 14EP4, 

14CP48. 
14CP4 I 4CP4A, 14BP4, A, 14EP4, 

14CP4B• 
14CP4A 149P4, A, 1 4CP4, 14EP4, 

14CP49. 
I4CP4B I4CP4", A", 149P4", 

A. 14EP4•• 
145P4 I4CP47. 9, A7. 9, 

1 4EP47. 9, 14FP49, 

14UP4. 

14EP4 149P4, A, I4CP4, A, 8. 

14GP4 

14HP4 

14KP4 I 4KP4A 

I4KP4A 

14NP4 14NP4A, I 4RP4, A, I 45P4, 

I 4WP4., 14XP4I, AI, 

14ZPO• 

149P4A 14NP4, 14RP4, A, 1451,4, 

14WP4 ., 14XP4I, AI, 

14ZP4• 

14QP4 14QP4A, 8, 14HP4 

14094A 140P4, 8, 14HP4 

140P49 14094", A. 14994" 

1412P4 14RP4A, 14NP4, A, 145P4, 

14WP4., 14%941, AI, 

142P4. 

48 

To Replace Use 

14RP4A I4RP4, 14NP4, A, 14594, 

14W94 ., 14XP4I, AI, 

14Z94 . 

1451,4 14NP4, A, 14894, 

14RP4A, 14W94., 

I 4X94I, 14XP4A 1, 

14294 . 

14UP4 14594" 

I 4WP4 1421,4 

I4XP4 I 4XP4A, 14NP4 1, AI, 

14894 1, 14RP4AI, 

14594 1, 14W94•/, 

14ZP4•I 

14XP4A 14X94, 14NP4 1, AI, 

14RP4I, 14RP4,6,1, 

14594 1, 14WP4 .1, 

142P4• 1 

I4WP4 

1 5DP4", 

I 6ASP4 

I 6ATP4 

I 6AUP4 16BFP441, 16BMP41 
16AVP4 I 6BCP4 

16AWP4 16A294 1 
16AXP4 16ASP4, 16ANp41, 

16A0941 
16AYP4 168E8,41 

16AZP4 16AWP4I 

168AP4 168E94 1 

169DP4 16AYP4I 

169E94 169AP4. 1 

169FP4 16AUP40 , 16BMP4. 

169094 169WP4, 169994 1, 

16BVP44, 16CMP4A• 

168MP4 16AUP4 1, 16E1F945 

168994 

1421,4 

I5AP4 

SCP4 

15D94 15DP4A, 15API . 

15DP4A 15094, 15A94 . 

150922 

159922 

15174 

16ABP4 I6AEP4# 

I 6ACP4 

166,894 16A9P4 

16AFP4 

16A9P4 16A0P4, 16ASP4I, 

16AXP4I 

16674 1 6AP4A, 16AP49 

I 6AP4A 16694, B 
16AP49 16AP4, A 

16A094 16ANP4, 166594 1, 

16AXP4 1 

16AXP4, 16A9P4I, 

16A0P41 
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I6DP4 

16DP4A 

I6EP4 

I6EP4A 

16EP4B 

16FP4 

16GP4 

16GP4A 

16GP4B 

16GP4C 

16HP4 

16CMPIA 

16CNP4 

I6CP4 

16COP4 

16CTP4 

To Replace Use 

I6BRP4 16BVP4 1, 16BWP4 14, 

16CAP414, 16CEP4 14, 

16CJP41, 16CKP4 1, 

16CMP4I 

16B5P4 16B7P44, I6BLP441, 

168TP44 

168U94 

I6BVP4 168WP44 

I68WP4 16BGI;4, I6BVP4.1 

168XP4 

16BYP4 

16CAP4 168WP4, 16CEP4, 

16BRP441, 16BVP4., 

I6CJP4., 16CKP4 1., 

I6CMP44 

16CDP22 

16CEP4 16BWP4, I6CAP4, 

16BRP4 1•, I6BVP44, 

16CJP4., 16CKP4 14, 

16CMP44 

16CiP4 

I6CHP4 16CHP4A 

16CHP4A 16CHP4 

16CJP4 

16CKP4 168RP4 1, 168VP4 1, 
16BWP4 14, 16CAP4 1., 

16CEP414, 16CJp4 1, 

16CMP4I 

16CMP4 I6BVP4, 16CIP4, 16BRP4 1, 

16BWP44, I6CAP44, 

16CEP44, 16CKP41 

16BGP44, 168WPII 

I6BWP4, I6CAP4, I6CEP4, 

16BRP4 14, 16BVP44, 

16CJP4., 16CKP4 14, 

16CMP4., 16CUP44 

16CUP4 16BVP4, 16C1P4, 16CMP4, 

16BRP4 1, 16BWP44, 

I6CAP4., 16CEP44, 

16CKP41, 16C1P44 

16DP4A 

16094 

16EP4A, I6EP4B 

16EP4, 16EP4B 

16EP4, I6EP4A 

I6GP4A 

I6GP4 

I6GP4 

I6GP4 

I6HP4A 

To Replace Use 

I6HP1A 16HP4 

1611.4 161P4A 

161P4A 16.1P4 

16794 167P4A, I6RP4, A, B., 

I6TP4 

I 67P4A 1671,4, I6RP4, A, V, 

16TP4 

I6LP4 16LP4A, I6Z94 

I6LP4A 161P4, 16ZP4 

I6MP4 I6MP4A, I6JP4, A 

I6MP4A 16MP4, 161P4, A 

I60P4 16794 

I6594 16RPIA, 167P4, A, 16194, 

16RP4B• 

I6RP4A 165P4, 167P4, A, 16594B' 

16RP4B 167P4”, A", 161/94", 

A•", 16794" . 

165P4 16SP4A, I6WP4A, 8 

16SP4A 16594, I6WP4A, B 

16194 16794, A, 16594, A, 13. 

I 6UP4 161(947, A7, 160949, 

16RP47, A7, I6TP47, 

167949 

16VP4 16W949, 161947 

I 6WP4 I6WP4A, 57, 165P47, Al, 

I6VP49 
I6WP4A 16W9413, 165P4, A, 

16W947, 16Y749 

16WP4B 16WP4A, I65P4, A. 

16WP47, 161949 

16/(94 16094, I6UP49 

16YP4 16WPIA9, B9, 165P49, A9, 

161/946 

16ZP4 16L94, A, I6C946 

17AP4 

7A594 

17ATP4 I7ATP4A, I7AVP4, A, 

17BUP4, 17CBP4, 

17C1#4, 

1781(94 1, Al, 17B5p4. 1, 

17CUP4• 1, I 7DCp4•1, 

17DJP4 1 

17ATP4A I7ATP4, 17AVP4, A, 

17BUP4, I7CBP4, 

17CLP4, 17804*, 

178794 1, Al, 

17115P4 .1, 17Cup4. 1, 

17DCP4' 1, 170194 , 

I7AVP4 I7AVP4A, 17ATP4, A. 

I 7BUP4, I 7C8P4, 

I7CLP4, 17B1P4', 

17B7P4 1, Al, 17(15P4 .1, 

17CUP4• 1, 17DCp4.1, 

171:11#4 1 

49 
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To Replace Use 

I 7AVPIA 17AVP4, 17ATP4, A, 

I 7BUP4, I 7CBP4, 

I 7CLP4, I 7B1P4`, 
17BKP4 1, AI, 178Spg• 1 , 

17CUP4• 1, 17DCP4 1, 

17DJP4I 

1713.1P4 I 7BSP4 1, 17CUp4 1, 

17DCP4I 

17BKP4 17BKP4A, 17ATP41, Al, 
17AVP4I, AI, 170.1{4.1, 

17BSP4• 1, 17Bup4 1, 

17CBP4I, 17CLp41, 

17CUP4• 1, 170Cp•I, 

1701P41 

17BKP4A 178KP4, 17ATP41, Al, 

I 7AVP4 1, Al, 17B1p4.1, 

17BSP4 •, I 7BUP4 1, 
17C8P4 1, 17CLF,41, 

I 7CUP4•1, I 7DCP4• 1, 

17DJP4 1 

17BMP4 17BNP4* 

178NP4 

17BP4 I7BP4A7, I 7BP487, 

I 7BP4C7, 175P407, 

17AP47, I 7.1P47 

I 7BP4A I 7BP46, B, C, D•, 17AP4, 

171P4 

17BP4B 178P46, A, C, D., 17AP4, 

1704 

I 7BP4C 17BP46, A. B, D., I7AP4, 

17.1P4 

17BP4D 17BP4 ••6, A••, B••, C.., 

17AP4••, 17.1P4•• 

17BRP4 17BZP4• 1, 17CAPe, 

17CKP4 ., 17CTP4• 1, 

I 7CVP4• 1, I 7DTP4 .1, 

17DZP4• 1 

I 7BSP4 178.1P4 1, 17CUp41, 

I7DCP4 1 

17BTP4 

17BUP4 I 7ATP4, A, 17AVP4, A, 

17CBP4, 17CLP4, 

17B04 ., 17BK1,0, 

17BKP4A 1, 17BSP4• 1, 

17CUP4• 1, 17DCP4• 1, 

17D04 1 

17BVP4 17BWP4`, I 7BYP4.1, 

17CSP4 • 

17CSP4, 17BYp4 1 

178WP4 1, 17CSp4 1 
I 7BWP4 

17BYP4 

1713ZP4 

17CAP4 
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17BZP4, I7CKP4, 17DTP4, 

17BRP4••, I 7CTP4 1, 

17CVP4 1, 17DZP41 

To Rep/ace Use 

I 7CBP4 17ATP4, A, I 7AVP4, A, 

17BUP4, I7CLP4, 

1713.1P4 ., 1701(P4 1, Al, 

I 7BSP4.1, 17CUp4 .1, 

I 7DCP4•1, I 7DJP4 1 

I 7CDP4 

I 7CEP4 17CFP4 1 

1 7CFP4 17CEP4 1 

I7CGP4 

17CKP4 

I 7CLP4 

I 7CAP4, I 7BRP4", 

17071,41, 17CTpal, 

17CVP4I, I 7DTp4 1, 

1787P4 1 

17ATP4, A, 1 7AVP4, A, 

17BUP4, 17CBP4, 

1713.11,4., 17BKP4 1, Al, 

17BSP4 •1, 17CUP4• 1, 

I 7DCP4•1, 17DJP4 1 

I 7CMP4 I7CNP4, 17CRP4I, 

17CXP41 

17CNP4 17CMP4, 17CRP4 1, 

17CXP41 

I 7CP4 1 7CP4A 

I 7CP4A I7CP4 

7CRP4 1 7CXP4, 17CMP4 1, 

17CNP4 1 

17CSP4 I 7BWP4, 17BYP4I 

17CTP4 I 7BZP4I, 17CAp4 1, 
17CKP4 1, 17CVp4 1, 

17DTP4I, 17DZp41 

I 7CUP4 1 7DCP4, 170,1P4, 17BSP4, 

1701P4• • 

I 7CVP4 1781P4 1, 17CAP4I, 
17CKP41, 17CTp4 1, 

17DTP4/, I 7DZp41 

17CWP4 I 7DSP4, I 7EFP4 1 

I 7CXP4 17CRP4, I 7CMP4 1, 
17CNP41 

17CZP4 

17CYP4 

I7DRP4 

17DWP4• 1, I 711P4I, AI, 
B1, C.I, 17Kp4I, A1, 

17RP4 1, CI 

17CUP4, 1713.1P4 1, 17BSp4 1 

I 7CYP4 

I 7CZP4 

I 7DAP4 

I 7DBP4 

I7DCP4 

I 7DEP4 

I7DHP4 

I 7DJP4 

17EBP4 
17ATP4 1, Al, 17Avp4 1, 

AI, 17B1P4 .1, 17BKP4I, 

Al, 17BSP4 •1, 17BUP4I, 

I 7CBP41, I 7CLp41, 

17CUP4e, 17DCP4• 

I 7DKP4 

I7DLP4 17EBP41 
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To Replace Use 

17DOP4 

17DRP4 I7DAP4 

I7D5P4 17E8P4 1, 17EFP4 1 

I7DTP4 

17DWP4 

17DXP4 I7DPH4, I7EBP4, 17DKP4 1 

17D2P4 I7DTP41 

17EAP4 

I7EBP4 

I7EFP4 

17FHP4 

17EJP22 I7ENP22 

17ELP4 

I7EMP4 

I 7ENP22 17E022 

17E0P4 

I7FP4 17FP4A 

17FP4A 17FP4 

17GP4 

17HP4 17HP4A, B, C. I7KP4, A, 

17RP4, C, 17DBP4 1, 

17DWP4. 

I7HP4A 17HP4, B, C., 17KP4, A, 

17RP4, C, 170BP4 1, 

I7DWP4' 

17HP4B I7HP4, A, C., I7KP4, A, 

175P4, C, 17DBP4I, 

17DWP4' 

17HP4C 17HP4, A••, V ., 

I7DWP4, 17KP4••, A••, 

171P4 I7AP4, 178P46, A, B, C, 

D. 

I7KP4 I 7KP4A 

17KP4A I7KP4 

171P4 I7LP4A, V, I7VP4, 

I7VP4B 

17LP4A I7LP4, V, I7VP4, 17VP4B 

17LP4B 171.P4• •, A••, 17VP4••, 

B• • 

170CP4 

170P4 

170P4A 

I 70P45 

I7RP4 

170P4A, V, 1791,4 

I70P4, V, 179P4 

170P4.•, A• ., 179P4 •• 

17RP4C, 17HP4, A. B, C•, 

I7KP4, A, 17DBP4 1, 

17DWP4* 

17RP4C I7RP4, I7HP4, A, B, C., 

17KP4, A, 17DBP4 1, 

I7DWP4 . 

17SP4 

I 7TP4 

17UP4 170P4, 17C1P4A, V, 

179P4 

I7VP4 17VP4B, I7LP4, A. V 

To Replace Use 

17VP4B I7VP4, 171,4, A, V 

179P4 17QP4, A, V 

19ABP4 

I9ACP4 19CHP4, I9CKP4, 19DLP4, 

19FVP441 

I9AEP4 
I9AFP4 I9AUP4, 19BAp41, 

I 9BCP4 1 

19AHP4 19ALP4 1 

19AJP4 19CDP4 1, 19CQP41, 

19CXP41 

I9ALP4 19AHp41 

I9ANP4 199P4 1 

I 9AP4 I9AP4A, I9AP4B, I9AP4C, 

I9AP4D 

I9AP4A 19AP4, 19AP4B, 19AP4C, 

19AP4D 

I9AP4B I9AP4, 19AP4A, I9AP4C, 

I9AP4D 

19AP4C I9AP4, 19AP4A, 19AP4B, 

19AP4D 

I9AP4D 19AP4, I9AP4A, 19AP4B, 

19AP4C 

19AQP4 19AXP4 1, 19E4,4 1, 

19XP4 1 

19ARP4 I 9A5P4 1, 19CEp41 

19A5P4 19CEP4, 19ARP4 1 

19ATP4 19AFP4, 19AUP4, 

198AP4 1, 19BCP4 1, 

19BMP41 

I9AUP4 I9AFP4, 19BAP41, 

19BCP4 1 

I9AVP4 19AYP4 1 

19AXP4 19AYP4, 19AVP4I, 

19XP4 1 

19AYP4 19AVP4 1 

19BAP4 19BCP4, 19AFP4 1, 

19AUP4 1 

I9BCP4 I9BAP4, I9AFP4 1, 

19AUP4I 

1980P4 

198EP4 19CTP4, I9DJP4, 

19E451,41 

19BFP4 

I9BHP4 

19BLP4 

19BMP4 

19CYP4 

I9AFP4, 19AUP4, 

19BAP41, 19BCP4I 

19BNP4 19B0P4, 19CVp4 1, 

19DYP4 1, 19GMp4I 

19BQP4 I9BNP4, 19CVP4 1, 

19091,41, 19GMP4 1 

19BRP4 19DKP4, 19CIp4 1, 

19DAP41 
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To Rogdoe• Use 

19BSP4 19BEP4 1, 19CTP4 1, 

19DJP4 1 

19BTP4 19CYP4 

19BVP4 198Wp41 

19BWP4 19BVP4I 

19CAP4 

19CDP4 19COP4, 19CXP4, 19AJP4 1 

19CEP4 19BAP4, 19BCP4, 19AFP4I, 

19AUP4 1, 19BMpil 

19CFp4 19CHP4, 19CKP4, 1901,4, 

19FVP4• 1 

I9CGP4 

19CHP4 19CKP4, 19DLP4, 

19FVP4• 1 

19C.11.4 

19CKP4 19FVP4• 1 

19CLP4 19BDP4, 19CRP4 

19CMP4 19CMP4A 

19CMP4A 

19COP4 19CDP4, 19CXP4, 19AJP4I 

19CUP4 19DFP4 1 

19CVP4 19DYP4, 19GMP4 

19CXP4 19CDp4, 19C0P4, 19AJp4 1 

19CYp4 

19CZP4 19DAP4, 19DKp4 1 

19DAP4 19CZPI, 19DKpal 

19DBP4 

19DCP4 19EDP4, 19EUP4, 

19DWP4 1, 19FCp4i, 

19FTP4 1, 1961P4 1, A1 

19DEP4 

19DFP4 19CUP4 1 

19DHP4 19DSP4, 19EFP4, 19ESP4, 

19DUP4 1, 19EAP4 1, 

19ENP4 1, A1, 19FUP4• 1 

19DKP4 19CZP4 1, 19DAP4 1 

19DLP4 19CHP4, 19CKP4, 

19FVP4 1• 

19DNP4 19DKp4, 19CZP4 1, 

19DAP4 1 

190p4 19DP4A, 19Fp46,9, 

19P46 

19DP4A 190P4, 19FP4•• • 19GP46 

19DG1P4 19DRP4 1, 19FLP4• 

19DRP4 190Q941, 19FLP4 1• 

19DSP4 19DHP4, 19EFP4, 19ESP4, 

190UP41, 19EAp41, 

19ENP4 1, AT, 19FUP4• 1 

190UP4 19ENP4, A 

190Vp4 19021'4 

190Wp4 19EVP4, 19FCP4, 19G1P4, 

A, 19EDP4 1 

19DYP4 I9CVP4, 19GMP4 

19D2P4 19BVP4 
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To Repioce Use 

19EAP4 

19EBP4 

19ECP4 

19EDP4 

19EFp4 

19EGP4 

19EHp4 

19EHP4A 

19E1 P4 

19EKP4 

19ELP4 

19ENP4 

19ENP4A 

19F P4 

9F SPI 

9ETP4 

9EUP4 

SEX P22 

9EYP22 

9EZP4 

9FBP4 

9FCP4 

9FEP4 

9FEP4A 

9FEP48 

9FGP4 

9FHP4 

9FJP4 

9FLP4 

9FNP4 

9F04 

9FTP4 

19FWP4 

19FXP22 

19FIP4 

19GAP4 

19GBP4 

19GFp4 

19OUP4, 19ENP4, A, 

19DHP4I, 19DSp41, 

19EFP4I, 19ESpil 

19GFP4• 1 

19DWP4 1, 19FCp4 1, 

19G04 1, 

19DHP4, 19DSP4, 19ESP4, 

19DUP41, 19EAP4 1, 

19ENP4 1, 

19HAP41 

19EHP4A, 19FJP4 1 

19EHP4, 19E11,41 

19FEP4, A, B 

19EZP4 

19ENP4A, 19DUP4, 

19EAP4, 19DHP4I, 

19DSP4 1, 19EFP4 1, 

19ESP4 1 

19ENP4, 19DUP4, 19EAP4, 

19DHP41, 19DSP4 1, 

19EFP4I, 19ESp41 

191P4 

19DHP4, 19DSP4, 19EFP4, 

19DUP41, 19EAP4 1, 

19ENP4 1, Al 

19EDP4, 19DWP4 1, 

19FCp4I, 19GJP4 1, AI 

19FMP22 

19EKP4 

19EGP4, 19HAP4I 

19DWP4, 19G1P4, A. 

19EDP4 1 

19FEPIA, B, 19E1P4 

19FEP4B 

19FEP4A 

19EHp4 1, 

19DQP4*, 19DRP4•I 

19G1(11,41 

190p4 

19DWP4, 19FCP4, 19G1P4, 

A, 19DCp41, 19EDp4 1, 

19EUP4 1 

19C2P4, 19DAP4, 19DKP4I 

19E13p4•1 

WorldRadioHistory



To Replace Use 

19G1P4 19GJP4A, I 9DWP4, 

I9FCP4 
19G1P4A 1901P4, I9DWP4, 19FCP4 
19GKP4 19FNP41 
19GMP4 19CVP4, 19DYP4 
I9GP4 19FP4P 
I9GVP22 
19GWP22 
I 9HAP4 19EGP41 
191P4 19E74 

I 9QP4 
19TP22 
I9VP22 
I9XP4 I9AVP4, 19AXP41, 

19AYP41 
19ANP4I 
I9BHP4, 19AQP4I 

19YP4 
I9ZP4 
208P4 

20CP4 20CP4B, C, 200P4, B, 
20CP4A7, D7, 20DP4A7, 

C7, D*7 
20CP4A 20CP4D, 20DP4A, C, 

20CP46, 86, C6, 200P46, 

DP, D• 
20CP48 20CP4, C, 20DP4, B, 

20CP4A7, D7, 20DP4A7, 
C7, De 

20CP4C 20CP4, 8, 20DP4, 8, 
20CP4A7, 07, 20DP4A7, 
C7, De 

20CP4D 20CP4A, 20DP4A, C, 
20CP46, 86, C6, 200P46, 
86, D• 

20DP4 20DP48, 20CP4, B, C, 
20DP4A7, C7, 0.7, 
20CP4A7, D7 

200P4A 20DP4C, 20CP4A, D, 
20DP46, B6, 0, 20CP46, 
86, C6 

200P48 200P4, 20CP4, 8, C, 
20DP4A7, C7, 0.7, 
20CP4A7, D7 

20DP4C 20DP4A, 20CP4A, D, 
20DP46, B6, D*, 20CP46, 
B6, C6 

20DP4D 20DP4A••, C•*, 
20CP4A••, D•• 

20FP4 20GP47 
20GP4 20FP46 
20HP4 20HP48, C. A7, D7, E•7, 

201P47, 201,47, 20MP47 
20HPIA 20HP4D, 20.11•4, 20LP4, 

20MP4, 20HP46, 86, 
E• 

To Replace Use 

20HP4B 20HP4, C, A7, 07, E'7, 
201P47, 20LP47, 20MP47 

20HP4C 2011P4, 8, A7, D7, F*7, 
2011,47, 20LP47, 20MP47 

20HP4D 20HP4A, 20JP4, 20LP4, 
20MP4, 20HP46, B6, C6, 

E• 
20HP4E 20HP4A**, 20.1P4••, 

201,4**, 20MP4•• 

201P4 
20LP4 20HP4A, D, 201P4, 20MP4, 

20HP46, 86, C6, E* 
20MP4 20HP4A, D, 201P4, 20LP4, 

20HP46, B6, C6, E* 

20UP4 
21ACP4 2IACP4A, 2IAMP4, A, 

21BSP4, 21CUP4, 
21AMP48* 

21ACP4 21ACP4, 2IAMP4, A. 
2IBSP4, 2ICUP4, 
2IAMP4B• 

2IAFP4 21BCP4.7, 2171,47, A7, 
8.7 

21ALP4 2IALP4A, B, 2IATP4, A, 

B, 21E1TP4, 21CMP4, 
21CWP4, 21DNP4 

21ALP4A 21ALP4, 8, 21ATP4, 
21ATP4A, 21 ATP48, 
218TP4, 21CMP4, 

21CWP4, 2IDNP4 
21ALP4B 2IALP4, A, 21ATP4, A, 8, 

21BTP4, 2ICMP4, 

21CVVP4, 21DNP4 

2IAMP4 2IAMP4A, 21ACP4, A. 
2IBSP4, 2ICUP4, 
21AMP4B• 

2IAMP4A 21AMP4, 21ACP4, A, 
2 I BSP4, 21CUP4, 
21AMP413* 

21AMP4B 21AMP4*•, A••, 
21ACP4**, A*•, 
21BSP4*., 2ICUP4•• 

2IANP4 21ANP4A 
21ANP4A 21ANP4 

21A74 
2IAQP4 

21AQP4A 

2IARP4 

2IARP4A 
2IASP4 

2IAQP4A, 21ACP47, A7, 

21AMP47, A7, Be, 
2IBSP47, 21CUP47 

2IAQP4, 2IACP47, A7, 
2IAMP47, A7, 8.7, 
21BSP47, 2ICUP47 

21ARP4A 
21ARP4 
2IAYP47, 2IXP47, A7, Be 
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To Replace Use 

21ATp4 

21ATP4A 

2IATP4B 

21AUP4 

21AUP4A 

2IAUP4B 

21AUP4C 

2IAVP4 

2IAVP4A 

2IAVP4B 

2 lAVP4C 

21AWP4 

2IAWP4A 

2IAXP22 

2IAXP22A 

2IAYP4 

21BAP4 

21BCP4 

2IBDP4 

2IBNP4 

21 BRP4 

21BSP4 

21BTP4 
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2IATP4A, B, 21ALP4, A, 

B. 21BTP4, 21CMP4, 

21CWP4, 21011P4, 

21BAP4', 21BNP4., 

21CVP4. 

21ATP4, B. 2IALP4B, 

2IBTP4, 21CMP4, 

2ICWP4, 2IDNP4, 

21BAP4 ., 21BNP4 ., 

21CVP4 . 

2IATP4, A. 21ALP4, A. B. 

21BTP4, 2 ICMP4, 

21CWP4, 21 DNP4, 

21BAP4 ., 21BNP4 ., 

21CVP4 . 

2IAUP4A, B, C., 21AVP4, 

A, 8, C., 21BDP4 . 

2IAUP4, B, C•, 2IAVP4, 

A. B, C., 2180P4. 

21AUP4, A, C. 2IAVP4, 

A, 8, C•, 2IBDP4 . 

21AVP4C, 21BDP4, 

2IAUP4• ., A•., B. 

21AVP4”, A•*, B•• 

21AVP4A, B, C., 21AUP4, 

A, B, C., 218DP4 . 

2IAVP4, B, C. 21AUP4, 

A, B. C, 2IBDP4. 

2IAVP4, A. C., 21AUP4, 

A, B, C., 2IBDP4 . 

2IAUP4C, 218DP4, 

21AVP4••, A. B••, 

21AUP4, A• •, B.• 

2IAWP4A• 

21AWP4 .• 

21XP4, A, B., 21ASP46 

2IBNP4, 2ICBP4A, B, 

2ICVP4, 2IDRP4, 

21FLP4 

2IYP4B, 21YP4••, A•• 

2IAUP4C, 2IAVP4C, 

21AUP48.•, 21AVP4B•• 

21BAP4, 2ICBP4A, 

2ICVP4, 2IDRp4, 

21E11.4 

2IACP4. A, 21AMP4, A, 

2ICUP4, 21AMP4B. 

2IALP4B 1, 2IATP4A1, 

2IBAP41, 2IBNP4 •1, 

21CMP4 1, 2ICVP4 .1, 

2ICWP4 1, 21DNP4 1 

To Replace Use 

2ICBP4 

2ICBP4A 

2ICBP4B 

21CDP4 

21CDP4A 

2ICEP4 

210EP4A 

2ICGP4 

2ICHP4 

TICKP4 

21CLP4 

21CMP4 

21COP4 

21CSP4 

21CUP4 

21CVP4 

21CWP4 

2ICXP4 

21CYP22 

2ICYP22A 

21CIP4 

21DAP4 

21DEP4 

21DEP4A 

2IDFP4 

21DHP4 

2ID.11.4 

2IDKP4 

2IDKP4A 

2IDLP4 

2IDMP4 

2ICBP4A, B. 2IDLP4, 

21DOP4, 2IDRP4, 

2IFLP4, 2ICKPI 

2ICBP4B, 2101P4, 

2IDOP4, 21DRP4, 

21FLP4, 21CKp4 1, 

2ICBP4A, 2IDLP4, 

21DQP4, 2IDRP4, 

21FLP4, 2ICKp4 1 

21CDP4A, 21CKP4• 1 

21CDP4, 2ICKP4.1 

21EMP4 

2IDWP4 1 

21CHP4 . 

2ICGP4•• 

21CBP4A 1, 2 I DLpil 

2IDRP4 1, 2IFLP4 1 

21 DNP4, 21C8P4A., 

21CKP4I, 2IDRP4', 

21FLP4 . 

2ICSP4 1 

2ICOP4 1 

2IACP4, A, 21AMP4, 

21AMP4A, 2IBSP4, 

21AMP4B• 

2IBAP4, 2IBNP4, 2ICMP4, 

2IDNP4 

21ALP4B, 2IATP4A, 

2IBTP4, 2ICMP4, 

2IDNP4 

2IDSP4 1 

2IDEP4 ., A., 21DHp4 1., 

21DKP4 1., 

2IDMP4 1 

2IDEP4A, 21CD114.., 

21DHP4 1, 2IDKp41, 

21DKP4A1 

21DEP4 

2ICEP4, A. 21OMP4, 

21DWP4 1 

2ICZP4 .1, 2IDEP4 1, AT, 

2IDKP4 1, Al 

2103P4A 1, 21CKP4 1, 

2101,4 1, 21DRE•4 1, 

2IFLP4 1 

2IDKP4A, 2IDEP4 1, AT, 

21DHP4 1 

2IDKP4, 2IDEP4 1, A1, 

2IDHP4 1 

2100P4 
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To Replace Use 

21DNP4 21CBP4A •1, 21CKP4 1, 

21CMP41, 21DRp4 .1, 

2IFLP4•1 

21DP4 

2100P4 21CBP4 1, AI, BI, 21CKP41, 
21DLP41, 21FLP4 1 

21DRP4 21CBP4A, 2101,4, 21FLP4, 

21CKP4 1 

2IDSP4 2ICXP4 

2IDVP4 2IENP4, 21CKP4•1 
211211"4.1 

2IDWP4 2ICEP4A1, 210Fp4 1 

21EAP4 

21ELP4 

2IEMP4 
21ENP4 2ICBP4A* 1, 21CKP4 1, 

21CMP4 1, 2101P4.1 , 

210NP4I, 21DRP4•I, 

21F1p4• 1 

21EP4 21EP4A7, 87, C•7 

2IEP4A 21EP48, C• 

21EP4B 21EP4A, C• 

2IEP4C 21EP4A••, 8•• 

21E0P4 

21ERP4 

21ESP4 

21EVP4 

2IEXP4 2180P4 1 

2187P4 

2IFAP4 

21E81,22 

21FBP22A 

21FCP4 

21FDP4 

21F1P22 2IFKP22 

21F1P22A 

21FKP22 21F1P22 

21FLP4 21C8P4A, 21DI.P4, 
21DRP4, 21CKP4 1 

21FMP4 

2IFP4 

21FP4A 

21FP4C 

21FP4D 

21FUP4 

21FVP4 

21FWP4 

2IFXP4 

2IFYP4 

21FIP4 

21GBP4 

2IGCP4 

21GFP22 

2IGHP4 

2IFP4A7, D•T 

21FP46, D. 

21FP46, 2IFP4A, D• 

21FP4A••, C•• 

21FWP4 

21FVP4 

To Replace Use 

21G)P4 

2111,4 211P4A 

2I1P4A 211P4 

2IKP4 21KP4A7 

21KP4A 2IKP46 

21MP4 

21Wp4 21WP4A, 

2IWP4A 21WP4, 

21 WP48 2IWP4••, A•• 

21Xpa 2IXP4A, 

21XP4A 21XP4, 

21XP48 21XP4”, A•• 
2IYP4 21YP4A, V, 21BCP4 . 
21YP4A 2IYP4, V, 218CP4. 

21YP4B 2IBCP4, 21YP4• •, A•• 

21ZP4 2IZP4A7, B7,C 7, 

21ZP4A 21ZP4B, C• 

21ZP48 21ZP4A, C• 

21ZP4C 21ZP4A••, V • 

22Ap4 22AP4A 

22Ap4A 22AP4 

221P22 

22KP22 

23ACP4 2311,4 
23AFP4 23BMP4. 23BTP4, 23YP4, 

23CDP41 

23AHP4 23ASPI, 23AUP4, 23CZIM, 

23AZP4 1 

23AKP4 23CVP41 

23ALP4 23AMP4I, 23COP41, 

23MP4I, AI, 23VP4I 

23AMP4 23ALP4I, 23CQP41, 

23MP4I, AI, 23VP4 1 

23ANP4 23ATP4, 23BKP4, 23B1P4 

23A0P4 23AMP4, 23VP4, 23ALP41, 

23AMP41, 23CC1P41, 

23FP4 1, AI, 23MP4I, At 

23ARP4 23AXpal 

23ASP4 

23ATP4 23ANP4, 238KP4, 23B1P4 
23AUP4 23AHP4, 23ASP4, 23CZEM, 

23AZP4I 

23AVP4 23CP4, A, 23DXP4, 

23AYP41, 23BSP4I, 

23HP4I, 235p4I 

23AWP4 23B1P4 

23AXP4 2381P4 

23AYP4 2313SP4, 23SP4, 23AVp4I, 

23CP4 1, AI, 23DXP4 1, 

23HP4I 

23AZP4 23ASP4I 

23BAP4 23BP4 

23BCP4 23CEP4I 

2380P4 

SS 
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To Replace Use 

23BEP4 23BEP4A 

23BEP4A 23BEP4 

23BGP4 23BHP4 

23BHP4 23BGP4 

2313.1P4 23AWP4 

23810,4 23011,4, 23ANP4/, 

23ATP4 1 

23BLP4 23BKP4, 23ANp4 1, 

23ATP4I 

23BMp4 23AFP4, 231311,4, 23XP4, 

2311,4, 23CDP4I 

23BNP4 23ADp4, 23AVP4, 23CP4, 

A, 23DXP4, 23GP4, 

23AYP4I, 23BEP4I, Al, 

2300P4 1, 23Bsp41, 

23CBP4I, 23SP4I, 

23UP4I 

23BP4 23BAP4 

23BC1P4 23CBP4, 23UP4, 23DGP4I 

2300P4 23BYP4, 23CSP4, 23RP4, 

23CUP4I, 23Dp41 

238SP4 23AVP4I, 23AYP4I, 

23CP4I, AI, 23DXP4I, 

23HP4 1, 23SP4I 

2301P4 23AFP4, 23BMP4, 23Xp4, 

23YP4, 23CDP4I 
23BVP4 23CTP4/, 23EAP4I 

23BXP4 

23BYP4 23B0P4, 23CSP4, 230P4, 

23CUP4I, 2301,41 

238ZP4 

23CAP4 

23CBP4 23BQP4, 23UP4 

23CDP4 

23CP4 23ARP4I, 23CMP4I 

23CGP4 23ASP4I 

23CMP4 

23CP4 23CP4A, 23AVP4, 23DXP4, 

23AYP4I, 2313511,41, 

231041, 23SP4I 

23CP4A 23CP4, 23AVP4, 23DXP4, 

23AYP4I, 23BSP4I, 

23HP4I, 23SP4I 
23CQP4 23FP4I, AI, 23Vp41 

23CSP4 2380P4, 23BYPI, 2301,4, 

23CUP4I, 23DP4I 

23CTP4 23BVP41, 23EAP4I 

23CUP4 23DP4, 23BRP4I, 23BYP4I, 
23CSP4I, 2301,41 

23CVP4 23AKP4I 

23CWP4 23CXP4I 

23CXP4 23CWP4I 

23CZP4 23ASP4 

23DAP4 23DCP4 1 

56 

To Replace Use 

23DBP4 

23DCP4 23DAP4I 

23DEP4 

23DFP4 

23DHP4 

230.1P4 

23DKP4 

23DLP4 

23DJP4, 23UP4I 

23DHP4, 23UP4I 

23DTP4, 2311,4 1 

23DLP4A, 23ENP4, 

23FBP4, 23FWP4I, 

23FWp4A 1 

23DLP4A 23DLP4, 23ENP4, 23FBP4, 

23FWP4I, Al 

23DNP4 

23DP4 23CUP4, 231101,41, 

23BYP4I, 23CSp41, 

230P4I 

2300P4 23DSP4A 

23DSP4A 2305114 

23DTP4 23DKP4, 2311,41 

23DVP4 23DVP4A, 23DZP41, 

23EWP4I, Al 

23DVP4A 23DVP4, 23DZP4I, 

23EWP4I, AI 
23DWP4 

23DYP4 

23DZP4 

23EAP4 

23ECP4 

23EDP4 

23EFP4 

23ESP4I, 23FVP4I 

23EWP4, A, 23DVp41, Al 

23BVP4I, 23CTP4I 

23FCP4I, 23FDP4I, 

23FHP4 1, 23GJP4I, AI, 

23GWP4I 
23EGP22 

23E1(1,4 

23ENP4 2301P4, A, 23FBP4, 

23FWP4 1, AI 

23EP4 

23EQP4 

2310P4 

23ESP4 

23ETP4 

23EWP4 

23ERp4 1 

23EQP4I 

23FVP4, A. 23DYP4I 

23GTP4, 23FMP4I 

23EWp4A, 23DZP4, 

23DVP4I, Al 

23EWP4A 23EWP4, 23DIP4, 

23DVP41, AI 

23EYP4 

23EZP4 

23FAP4 

23FBP4 2301E14, A. 23ENP4, 

23FWP4I, Al 

23FCP4 23FDP4, 23FHP4, 23G1P4, 
A, 23GWP4, 23EFp41 

23FDP4 23FCP4, 23FHP4, 23G1P4, 

A, 23GWP4, 23EFP4I 
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To Replace Use 

23FHP4 23FCP4, 23FDP4, 23G1P4, 
A, 23GWP4, 23EFF.41 

23FKP4 
23FLP4 23DKP4I, 23GTp41 
23FMP4 23ETP4I, 23GTP4I 

23FNP4 
23FP4 23FP4A, 23VP4I 

23FP4A 23FP4, 23VP4I 
23FRP4 
23FSP4 
23FVP4 

2310P4 
23FVP4A, 23ESP4, 
23DYP4I 

23FVP4A 23FVP4, 23ESP4, 23DYP4I 

23FWP4 23FWP4A, 23011141, AI, 
23ENP4I, 23FBP4I 

23FWP4A 23FWP4, 23011,11, Al, 
23ENP4I, 23F8p41 

23GBP4 23HFP4, A 
23GDP4 23DVP4, A, 23DZP4I, 

23EWP4I, AT 
23G1P4 23G1P4A, 23GWP4 

23G1P4A 23GJP4, 23GWP4 
23GKP4 23GRP4I 

23GP4 23AVP4, 23CP4, A, 23HP4, 
23ADP4I, 23AYp41, 
2311SP41, 2351,41 

23GRP4 23GKP4I 
23GSP4 23HZP4I 
23GTP4 23ETP4, 23FMP4I 
23GVP4 
23GWP4 23G1P4, A 

23GXP4 23HQP4I 
23HBP4 

23HFP4 23HFP4A, 23GBP4 

23HFP4A 23HFP4, 23GBP4 
23HGP4 
23HKP4 

23HP4 23AVP4, 23CP4, A, 

230XP4, 23AYP4I, 
23821141, 2321141 

23HQP4 23GXP4I 
23HRP4 
23HTP4 
23HUP4 23HUP4A 
23HUP4 23HUP4 

23HWP4 23HWP4A 

23HWP4A 23HWP4 

23HZP4 23GSP4I, 23HGP4I 
23JAP4 
23113P4 
23JP4 

23KP4 23KP4A 

23KP4A 23KP4 

To Replace Use 

23MP4 23MP4A, 23ALP4I, 

23AMP4I, 23C0p41, 
23VP4I 

23MP4A 23MP4, 23A1p41, 

23AMP4I, 23CQP4I, 
23VP4I 

23NP4 
23RP4 

232P4 

231P4 

23UP4 
23VP4 

23WP4 
23XP4 

23`1P4 

23BRP4, 23BYP4, 23CSP4, 
23CUP4I, 23Dp41 

23AYP4, 2365114. 
23AVP4I, 23CP4I, At, 
23DXP4I, 23Up41 

23ACP4 

23BQP4, 23CBP4 
23ALP4I, 23AMP4I, 

23CQP4I, 23MP4I, 
23MP4A' 

23AFP4, 23BMP4, 23BTP4, 
23YP4, 23CDp41 

23AFP4, 23BMP4, 2331P4, 
23XP4, 23CDP4I 

23ZP4 

24ADP4 24CP4I, AI, B. I, 241P41, 
24VP4I, AI 

23AEP4 
24AHP4 24ALP4, 

21AWP4I, 24AXP4I 
24AJP4 24ATP4 
24ALP4 24AHP4, 24AQP4I, 

24AWP4I, 2AXp41 

24AMP4 
24ANP4 240P4, A, 24AEP4., 

24ASP4. 1, 24AUP4., 

24YP41, 24ZP4. 1 
24AP4A 
24AP4 
24AP4 
24AHP4I, 24AL1141, 

21 AWP4I, 24AXp41 
24AEP4I, 24AUP4I 
24AJp41 

24AP4 
24AP4A 
24AP413 
24AQP4 

24ASP4 
24ATP4 

24AUP4 
24AVP4 
24AWP4 
24AXP4 24AHP4I, 24ALP41, 

24AQP41, 21Awp41 
24BAP4 
24BCP4 
24BEP4 
241114 
24CP4 24CP4A, 24A0P4, 240P4, 

24TP4, 24VP4, A, 
24CP4B. 
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To Replace Use 

24CP4A 24CP4, 24ADP4, 240P4, 
241,1 24VP4, A. 
24CP4B• 

24CP4B 24CP4, A. 24ADP4••, 
240P4••, 2411,1••, 
24VP4**, A•• 

240P4 24DP4A, 24ANP4, 
24AEP4., 24ASP4. 1, 
24AUP4`, 2451.41, 
24IP4• 1 

240P4A 24DP4, 24ANP4, 24AEP4`, 
24A5,0 1, 24 AUP4., 
24)7,41, 2421,4.1 

2401.4 24ADP4, 24CP4, A, 24TP4, 
24VP4, A, 24CP4B• 

240P4 24ADP4, 24CP4, A. 
240P4, 24VP4, A. 
24CP4B• 

24VP4 24VP4A, 24.413P4, 24CP4, 
A, 240P4, 241P4, 
24CP4B• 

24VPIA 24VP4, 24ADP4, 24CP4, A. 
24QP4, 24TP4, 24CP4B• 

24XP4 
24YP4 24ANP4, 24AUP4, 24DP4, 

A, 24ZP4, 24AEP4., 
24ASP41 

24ZP4 24AEP4, 24ANP4, 
24AUP4, 24DP4, A. 
24YP4, 24A5P41 

25AP22 
25AP22A 
25BP22 
25BP22A 

To Replace Use 

250P4 
25HP4 
2511.4 
25KP4 251,41 
251,4 25KP4I 
25TP4 
25WP22 
250P22 
2511,22 
25ZP22 
27ABP4 27ADP4, 27AGP4, 

27AFP41 
27ACP4 275P4 
27ADP4 27AFP41 
27AEP4 27ZP4I 
27AFP4 27ADP4I 
27AGP4 27ABP4, 27ADP4, 27AFP41 
27AP4 
27EP4 27GP4 
27GP4 27EP4 
271,4 
27MP4 
27NP4 278P4 
278P4 27NP4, 27RP4A• 
27RP4A 27NP4, 2781,4` 
275P4 27UP4., 27VP4`, 270P4. 
2711P4 275P4, 27VP4., 27XPI• 
27VP4 270P4 
27WP4 
270P4 
2751,4 27ACP4 
27ZP4 27AEP4I 
30BP4 

ODD FILAMENT VOLTAGES 

TY" Voltage Type Voltage Type Voltage 

9QP4,A 4.7V 126TP4 I2.6V 17DRP4 2.68V 
9104 12.6V 12BVP4 12.6V 19ABP4 2.68V 
9VP4 12.6V 12BZP4 12.0V 19AEP4 12.6V 
9WP4 12.0V 12CEP4 12.6V 19BUP4 2.2V 
I OADP4 8.4V 12CNP4 4.2V 19FWP4 4.2V 
I 1NP4 11.0V 12CP4 2.5V 2IEAP4 2.35V 
11QP4 I2.6V 12CIP4 12.6V 21EVP4 2.68V 
I 2AP4 2.5V 14ATP4 8.4V 23BZP4 B.4V 
I 2BFP4 4.2V I6CNP4 12.0V 23CAP4 8.4V 
12131P4 4.2V I7CDP4 8.4V 23EHP4 8.4V 
I 2BRP4 12.6V 17DAP4 2.68V 24AVP4 2.35V 

I7DEP4 2.35V 
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LOW E02 
Type Voltage Type Voltage Type Voltage 

EIDP4 150V I 6BUP4 100V I 9FEP4 30V 
9004,A 200V 1660P4 35V 19GMP4 50V 

9104 50V 1 6BYP4 100V 1 9HAP4 50V 
9UP4 100V I 6CFP4 140V 2 I CGP4 110V 

9WP4 100V I 6CHP4 30V 2ICHP4 110V 
11AP4 150V 16CNP4 100V 21CXP4 50V 

II BP4 150V 16COP4 140V 2155P4 50V 

11DP4 50V I 7BMP4 110V 21FMP4 50V 
11GP4 135V 1 7BNP4 110V 21 FUP4 50V 

11HP4 150V 17CMP4 50V 2IFYP4 50V 

11104 50V I 7CNP4 50V 21GBP4 50V 
1 1 KP4 50V 17CRP4 50V 2IGHP4 30V 

1 IMP4 135V 17CXP4 50V 23ANP4 50V 

I 10P4 100V 170004 50V 23ATP4 50V 
IIRP4 140V 17E1104 50V 23AWP4 50V 

12BEP4 30V I 7ELP4 50V 23BGP4 50V 
I 2BFP4 200V 17EMP4 50V 23E0104 50V 
12BGP4 50V 1 9ACP4 50V 23E1104 50V 
1281(04 50V I 9AEP4 100V 23BKP4 50V 
12BLP4 30V 19AJP4 50V 23BLP4 50V 
12BMP4 140V 19BDP4 50V 23DAP4 50V 

12BNP4 250V 19BNP4 50V 235804 50V 
129004 50V 19B0P4 50V 23DCP4 50V 
I2BRP4 30V I 9CDP4 50V 2301,4 50V 

12BTP4 50V I 9CFP4 50V 230NP4 35V 
128UP4 50V 19CHP4 50V 230504 65V 
12BVP4 50V 19CKP4 50V 23DWP4 200V 
12BZP4 100V I 9CLP4 35V 23ECP4 35V 

I 2CBP4 30V 19CMP4 30V 23EFP4 50V 
12CDP4 140V 1 9CQP4 50V 23ENP4 50V 

12CEP4 100V I 9C UP 4 65V 23E04 50V 

I 2CFP4 200V I 9CVP4 50V 23EYP4 35V 

I 2CNP4 200V 1 9CXP4 45V 23EZP4 50V 
12CQP4 40V I 9DBP4 40V 23E804 50V 
12CSP4 100V 190E04 65V 23FCP4 50V 

12CTP4 100V I 9DHP4 50V 23E004 50V 

12CIP4 100V 19DLP4 50V 23FHP4 50V 
1 3AP4 50V 1 9DSP4 50y 23FRP4 50V 

I4ACP4 I 25V 1 9DUP4 50V 23FWP4 50V 
I 4AEP4 110V 190VP4 150V 23G1P4 50V 
14AJP4 250V I 9DYP4 50V 23GRP4 30V 
14ARP4 50V 190204 150v 23GUP4 30V 

I4AUP4 50V 19EAP4 50V 23GVP4 45V 

14AWP4 50V 19ECP4 150V 23GWP4 50V 
15104 50V I9EFP4 50V 23HKP4 150V 
16ATP4 50V I 9EGP4 50,/ 23104 50V 

I6AVP4 35V 19E104 30V 23NP4 50V 

16AWP4 150V 19E1(04 45V 23204 50V 

16AZP4 150V 19ENP4 50V 24AJP4 50V 
16BAP4 50V 19E204 50V 24ATP4 50V 
16BEP4 50V 19E504 50V 24BAP4 50V 

1 6BNP4 50V 19E204 45V 25HP4 50V 
16E1504 50V 19FBP4 50V 
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Section 3 

CROSS REFERENCE OF 

SUBMINIATURE TUBES 

This section lists subminiature tubes and recommended substi-
tutes. Tubes are listed in numerical-alphabetical order, with the 
substitutes shown in the right-hand column. 

To use this section, locate the tube type to be replaced in the 
left-hand column. Then refer to the right-hand column for the 
substitute. The substitutes listed include only those tubes which 
have similar, or improved, characteristics and can be inserted 
directly into the socket. No rewiring or mechanical changes 
are needed, although the associated service controls may have 
to be readjusted. When no substitutes are shown, none are 
recommended. 

Substitutes marked with an asterisk (*) should be used only 
when the filament of the original tube is wired in a parallel 
circuit. Those tubes marked with a section symbol (§) may not 
work in all circuits. 
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To Replace Use 

I AC5 IV5 

I AD4 
1AD5 1W5 

1A85 

I AG4 
1A65 2E41, 2E42, CK55I AXA, 

1/05., I AK5. 

lAH4 IAK4. 
1A.I5 1AG5., 1 AK5. 
I AK4 IA114. 

I AK5 lAG5., I A.15. 
1C8 1E8 

103 
1E8 1C8 

106 
156 176 
172 
176 156 
1V5 I AC5 

IV6 
I W5 1605 
285 
2E124 2B24A 
2824A 

2C27 
2C28 

2E27 
2E29 
2E31 2E32, CK553AXA 
2E32 2E31, CK553AXA 
2E35 2E36, CK502AX 
2E36 2E35, CK502AX 
2E41 1AG5, 2E42 

2E42 1605. 2E41 
2G21 2G22, CK555AX 
2G22 2021, CK555AX 

212 

3FW7 
3FX7 
6A04 5637, 5719, 57196, 

5898 

6AK4 
6AZ5 
6AZ6 
68A5 
6BF7 68F7A, 6BF7W, 6BG7, 

6021, 602IA, 6021WA 
6BF7A 6BF7, 68F7W, 6BG7, 6021, 

6021A, 6021WA 

68F7W 6021, 6021A, 602IWA 
68G7 68(7, 6BF7A, 6BF7W, 

6021, 602IA, 602IWA 
6FW7 

6FX7 

To Replace Use 

6K4 6K4A, 6778 
6K4A 6778 

6W2 
6X2 6W2. 

RK61 CK1054 
CK501 
CK50IAX 

CK502AX 2E35, 2E36 
CK503AX CK5 I 8AX, 5854 
CK505AX 

CK506AX 
CK507A X 
CK509AX CK5158X 
CK510AX 
CK511X 

CK512AX CK574AX, 6281 
CK515BX CK509AX 
CK516AX 

CK5I8AX CK503AX 
CK520AX 
CK52IAX 
CK522AX CK528AX, 6088 

CK523AX 
CK524AX 

CK525AX 
CK526AX CK537AX 

CK527AX 
CK528AX CK522AX, 6088 
CK529AX CK535AX 

CK 531DX 
CK 53213X 
CK533AX CK536AX 

CK534AX 
CK535AX CK529AX 

CK536AX CK533AX 

CK537AX CK526AX 

CK538DX 
0(53905 
CK54105 

CK542DX 015420X5 
CK542DXS CK5420X 

CK543DX 
CK544DX 
CK545DX 
CK546DX 6519 
CK547DX 
CK548DX 6418 

CK549DX 6419 
CK 551AXA I AG5 
CK553AXA 2E31, 2E32 

CK555AX 2G2I, 2022 
CK556AX 5676, 6050 
CK568AX 5677 

CK569AX 5678 

• Parallel-filament circuits. 8 May not suofIc in all circuits. 65 
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To Replace Use 

CK570AX 
CK571AX 
CK573AX 

CK574AX 
CK600AX 

CK605CX 

CK606BX 
CK608CX 

CK619CX 

CK623CX 

CK628 
CKI036 
CKI037 
CR 1038 

CKI039 
CKI042 
CKI045 

CK1050 
CK1050A 
CK1054 
CKI061 
CKI068 
CKI069 
CKI089 
CKI301 
CK1301 A CK1301 

CKI362 

CK1363 
5633 
5634 
5635 
5636 
5636A 
5637 

5638 
5639 
5639A 
5639WA 
5640 

5641 
564IA 
5642 
5643 
5644 
5644A 

5645 
5646 
5647 
5647A 
5672 

5697 
5886 

6029 
CK5I2AX, 6281 

CK623CX, 5702, 5702WA, 

5702WB, 6148, 6540 
5704, 5704WA 
5703, 5703WA, 5703WB, 

6149 
5744, 5744WA, 5744WB, 

6151 
CK605CX, 5702, 5702WA, 

5702WEL 6148, 6540 
6247, 6247WA 
6436 
6437, 5950§ 
5841§ 

6438 
6659 

6542 

CK1050A, 7323, 7979 
CKI050, 7323, 7979 

CK130IA 

5634 
5633 

5636A 

5719, 57I9A, 5898 

5639A, 5639WA 

5639WA 

5902, 5902A, 5902WA 
5641A, 7436. 
7436. 

5644A 

5647A 

• Parallel-filament circuits. 

To Replace Use 

5676 CK556AX, 6050 
5677 CK568AX 

5678 CK569AX 
5697 CK570AX 

5702 5702WA, 5702WB, 6148, 
CK605CX, CK623CX, 

6540 

5702WA 5702WB, 6148, 6540 

5702WB 

5703 

5703WA 
5703WB 
5704 5704WA, CK6068X 

5704WA 
5718 
57I8A 

5719 
57I9A 

5744 

5703WA, 5703WB, 6149, 

CK608CX 
5703WB, 6149 

57I8A 
5718 
5719A 

5719 
5744WA, 5744WB, 6151, 
CK6I9CX 

5744WA 5744WB, 6151 
5744WB 
5783 5783WA, 5783WB 

5783WA 5783WB 
5783WB 
5784 5784WA, 5784WB, 6150 
5784WA 5784WB, 6150 

5784WB 

5785 
5787 5787WA, 5787WB 

5787WA 5787WB 

5787W8 
5797 

5798 
5799 
5800 
5801 
5802 
5828 
5829 51329WA 

5829WA 
5840 5840A 
5840A 
5841 CK1038§ 
5851 6397* 
5854 CK503AX 

5873 
5875 
5884 

5885 
5886 CK571AX 

5889 
5896 5896A, 6052 

I May not work in all circuits. 
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To Replace Use 

5896A 6052 6112A 6112VVA 

5897 5718. 5718A 61I2WA 
5898 5637,5719,57I9A 6119 

5899 5899A 6121 
5899A 5899 6143 

5900 5899,5899A 6147 6397 
5901 5840,5840A 6148 5702», 5702W8,6540 
5902 5902A, 5902WA 6149 5703WA, 57031.98 
5902A 5902WA 6150 5784WA,5784W13 
5902WA 6151 5744WA,5744W8 

5903 6053 6152 
5904 6055 6169 

5905 6193 

5906 6195 
5907 6056 6205 6205A 

5908 6205A 
5911 6008 6206 6206A 
5913 6007 6206A 

5916 6213 
5935 6221 

5947 6222 
5950 CK1037§. 6437§ 6223 6225,7432 

5967 6224 
5968 6225 6223,7432 

5969 6245 
5970 6247 6247WA 
5971 6247WA 

5972 6281 CK574AX 

5975 6286 
5977 5977A 6308 

5977A 6320 6321 
5987 6321 6320 
5995 6352 
6007 5913 6373 

6008 5911 6375 
6021 6021A,602IVM 6391 7434 

6021A 602IVVA 6397 6147,5851 . 

602IWA 6418 
6026 6419 
6029 CK573AX 6436 CKI036 
6049 6437 CK1037,5950§ 

6050 5676,CK556AX 6438 CKI039 
6051 6487 
6052 5896,5896A 6488 7433 
6053 5903 6489 

6055 5904 6519 
6056 5907 6526 
6088 CK522AX,CK528AX 6533 6533WA 

6092 6533VVA 
6110 6540 5702WA,5702W8,6148 
6111 6111A,611IWA 6542 

611IA 6111INA 6611 
61 1 IWA 6612 
6112 6112A,6112WA 6659 CKI042 

To Replace Use 

• Perallel.filainent circuits. 8 May not work in all circuits. 61 
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To Replace Use 

6690 
6778 

6788 
6814 

6832 
6872 
6943 
6944 
6945 
6946 
6947 

6948 
6977 
6999 
7079 
7083 

7099 
7231 
7232 

7246 

7323 
7327 
7401 

7432 
7433 
7434 

7435 
7436 

7437 
7438 
7550 

7626 
7759 
7760 

7761 

To Replace Use 

7762 
7813 

7887 

7888 
7889 

7962 
7963 
7979 
7994 

7995 
8064 

8070 
8071 

8096 
8103 
8185 
8186 

8210 
8211 

8213 
8216 
8254 
8319 
8414 

8417 
8444 
8517 
8522 
8524 

8525 
8526 
8527 

8528 
8529 

8530 

68 • Par•11•1411énunt circuits. 8 May no work in all circuits. 
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Section 4 

INDUSTRIAL SUBSTITUTES FOR 

RECEIVING TUBES 

In this section are those American receiving tubes that can be 
replaced by industrial types. The receiving tubes are listed in the 
left-hand column and their industrial substitutes in the right-hand 
column. Each tube listed has one or more substitutes. If a tube 
type does not appear in the listing, an industrial substitute is not 
recommended. 

This substitution list should be used in one direction only—that 
is, an industrial type to replace a standard type. If the equipment 
is already designed for an industrial tube, a standard receiving 
tube will not usually work as efficiently or as long as the original. 

Substitutes marked with an asterisk (*) should be used only 
when the filament of the original tube is wired in a parallel circuit. 
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To Replace Use 

0A2 0A2WA, 6073, 6626 
0A4G 1267,W11132 

OB2 OB2WA, 6074, 6627 
003 0C3W, VRIO5W, W1269 

003 OD3W, VR150W, WT294 

OZ4 1003, WTTI14 

OZ4A 1003 

1F4 2101 
164 1294 

105 I R5WA 
114 IT4WA 

1U.1 IU4WA, 5910 
IU5 I U5WA 
2A3 2A3W, 5930 

266 1659 
2X2 2621, 879 

2X2A 21321 
384 3B4WA 
387 1291 

306 1299 
30501 WT389 
3V4 3V4WA 

564GY 564W0A, WGB, WGY, 
WGYA, 27413 

5U4G 5U4WG, WG8, 5931, 
WIT 35 

5V4G 274 

5Y3GT 5Y3WGT, WGTA, WGTB, 
6087, 6106, 6853, 
WTT202 

5Z3 1275, WT270X 
524 6087 

66154 6664 
6667 1853 
6AC7 6AC7W, 6AC7WA, 6AC7Y, 

1852, 6134 

6605 6AG5WA, 6186 

6AG7 6AG7W 
6A1-16 6AH6WA, 6485 

6AJ5 7755 

6AK5 6AK5W, WA, WB, 403A, 
1220, 5654, 5591., 

6096, 6968 

661.5 6AL5W, 5726, 6058, 6097, 
6663, 7631, 027 

66M5 6516 
6AM6 6064, 7498 
6AN5 6AN5WA 

6A05 6605W, 6005, 6095, 6669 
6AR6 6AR6WA, 6098, 6384, 

7756 

6AS6 6AS6W, 4096, 5725, 
6187., 7752 

• Parallel-filament circuits. 

To Replace Use 

6ASIG 

6AT6 
6AU6 
6AV6 
6865 
613A6 

613E6 
6866 
6E1.16 
6BL8 

61305 
6667 
66W6 
6C4 

6C5 
6C6 

6CB6 
6CH6 

6CL6 
6C06 
6CW4 
6CY5 

6066 
6D18 

60K6 
6054 
676 
6G6G 
6GE8 
666 

614 
6.15 
6J6 

617 
6K5 
6K7 

6K8 
6L6 

617 
6N7 
6N7GT 

6O5G 
607 
6567 
6507 
6SG7 

6A57016, 6080WA, 

6080WB, 6520 
6066 

6AU6WA, 6AU6W.8, 6136 
6066 

5638 
66A6W, 6BA6WA, 5749, 

6660, 7496 
6BE6W, 5750, 7502. 

6265., 6661, 7693 
6662, 7694 
7643. 

7320 
6059 

6061 
604W, 6C4WA, 6100, 

6135. 
WT390 
1221, 1223, 7700, 

WIT131 
6676, 7732 
6132, 7499 

2014, 6197, 6297, 6677 
6065 
7895 

7717, 8113 
6954 
6922 . 

8136 
7895 
1611, 1621 

WTTI 30 
7734 
6H6WGT, WIT 103, W1261 

6J4W, WA, 8532 
6J5WGT, WTT129 

6J6W, 6.16WA, 5964, 6030, 
6045., 6099, 6101, 
6927 . 

1223, 1620, 7000 

6K5WGT 
5732 

WIT I 28 
61.6W, WA, WGA, WGB, 
WGT, 1622, 5932, 
WT6 

1612, 1620 

5694 
WIT I 25 

884, WT245 
6118 
6SA7WGT, 5961 

1655 

6006 

71 
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To Replace Use 

6517 6517W, WGT, WGTY, 5693, 
W51122 

651(7 65K7W, 65K7WA, 
6SK7WGT, 6137 

6SL7 651.7W, 651.7WGT, 5691., 
6113 

6597 6SN7W, 6SN7WGT, 
651,17WGTA, 5692 

6507 6507W 

65U7 6SU7WGT, 6188 
6U6 6U6WGT 

6U8 1252, 6678, 7731 
6V6 5871, 7184, WTTI 23 

6X4 6X4W, WA, 6063, 6202, 
WTT100 

6X5 6X5W, WGT, 5852., 
WT308 

6Y7G 1635 

6Z4 WT263 

7A6 5679 
7AB7 1204 
7A17 1273 

7C4 1203, 1203A 

7E5 1201 
7F8 7F8W 

707 1232 
708 1206 

7K7 WTT124 

714 1274. 
12A6 12A6GTY, 5659 

I 2AT7 I 2AT7WA, 12AT7WB, 

6060, 6201, 6671, 6679, 
7492, 7728, A2900 

I2AU7 12AU7W, I2AU7WA, 

5814., 5814A., 

94r411.1.11Iarnent circuits. 

To Replace Use 

5814WA•, 5963, 6067, 
6189, 6680, 7316, 7489, 

7730 
12AX7 I2AX7WA, 5721, 5751., 

575IWA., 6057, 6681, 

7494, 7729 
I2AY7 6072. 

121397 6913 
I 28117 8447 

12BY7 7733, 8448 
12C8 1664, 5660 
1215 I 2.15WGT 

1216G1 1632. 
121.8G1 1644 
125C7 1634 
1251(7 5661 

I 251.7GT 2C52. 
1223 8250 
I4C7 1280 

14018 7724 
25B6G 5824 

251.6GT 6046 

25W6GT 6046 
2526 25Z6WGT 
26E6G 26E6WG, 26E6WG8 
26Z5 26Z5W 
2807 21307W, 1238 

50135 WTTI 26 
80 2138, REI, WT270 
81 RE2 
83 WT301 
I 17N7GT WTTI 15 

I I7Z6GT WT377 

807 807W, 5933, WA, 8018 
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Section 5 

COMMUNICATIONS AND 
SPECIAL-PURPOSE TUBES 

This section lists communications and special-purpose tubes. 
The listing is numerical instead of numerical-alphabetical. The 
tubes to be replaced are listed in the left-hand column and the 
recommended substitutes in the right-hand column. 

The listing of a certain tube type as a substitute for another one 
does not necessarily mean the reverse is true. Always refer to the 
left-hand column for the original tube number. Then find the sub-
stitute in the right-hand column. 

Substitutes marked with an asterisk (*) should be used only 
when the filament of the original tube is wired in a parallel circuit. 
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To Replace Use 

REI 
2-15A/15R 

2A3W 
2621 
2C21 

2C22 
2C5I 

2C5IW 
2021 

2021W 

2RA3 
2RA5 
2RA6 
2RAI 5 

882 
EL3B 
EL3C 

4-1256 
4-250A 
SN4 

5R4WGA 

5R4WGB 
5R4WGY 

5R4WGYA 

5U4WG 
5U4WGB 

5Y3WGT 

5Y3WGTA 

5Y3WGTEI 

ELC5F14 
6AC7W 
6AC7WA 
6AG5WA 

6AK5W 
6AL5W 
6AQ5W 
6AR6WA 
6AS6W 

6AS7GYB 
6656 WA 

6AU6WB 
6BA6W 

6BE6W 
6C4W 
6C4WA 
616W 
616WA 

80 
4E130, 158. 8022 
5930 
2X2A 

1642 
7193 
2C51W., 396A, 1219, 

5670', 5670WA., 6185, 

6385. 
1219, 5670, 5670WA, 6185 

202IW, 5727 

5727 
213, 2136 

205 
206, 619 
203, 215 

81 
6013 
4824, 6484 
4021, 4021A, 6155 
4-250/5022, 5022, 6156 

1021, 631P1 

5R4WGB, 5R4WGY, 
5R4WGYA 

5R4WGYA 
5R4WGA, 5R4WGB, 

5R4WGYA 
584WGE1 
5U4WGB, 5931 

5931 
5Y3WGTA, 5Y3WGTB, 

6087, 6106, 6853 
5Y3WGTA, 6087, 6106, 

6853 
5Y4WGTA, 6087, 6106, 

6853 
6278 
6AC7WA, 6134 
6AC7W, 6134 

6186 

6605WB, 5654 
5726, 6097 
6005, 6095 

6098 
5725, 6187 
6080, 6080WA, 6080WB 

6AU6WB, 6136 

6136 

5749 
5750 
6C4WA, 6100, 6135. 

6100, 6135. 
6.16WA, 6099, 6101 
6099, 6101 

• Perallel.filament circuits. 

To Replace Use 

616W 

6L6WA 

61.6WGA 
6L6WGB 
616WGT 
6Q5G 
6517W 

6517WGT 
6SJ7WGTY 
6SK7W 

6SK7WA 
6SK7WGT 

6517W 
6SL7WGT 
6SN7W 

6SN7WGT 

6SN7WGTA 
6SU7WGT 

6X4W 
605W 
6X5WGT 
8168 
WT6 
12AT7WA 
I2AT7WB 

I2AU7WA 

I2A X7WA 

D27 

8028 
312 
8831 

1836 
RK39 

1840 
HZ50 
8057 

8058 

160 
HY6I 
WIT) 00 
WIT 102 

WIT103 

CKI08 
HYI 13 

WTTII4 
HYII5 
WTTI 15 

WTTI 17 
WTT118 
WTT1I9 

WIT 122 

111123 
WIT) 23 

6L6WA, 6L6WGA, 

6L6WGB, 5932 
6L6WGA, 6L6WGB, 5932 

6L6WGB, 5932 

5881 

5932 
884, 884W 
6517W01, 6S-17WGTY 
6517W, 65.17WGTY 

6517W, 65.17WGT 
6SK7WA, 6SK7WGT 

6SK7W, 6SK7WGT 
65K7W, 6SK7WA 
6517WGT, 6113 

601.7W, 6113 
6SN7WGT, 6SN7WGTA 

6SN7W, 6SN7WGTA 

6SN7W, 6SN7WGT 

6188 

6X4WA 
6X5WGT 
6X5W 

618, 618P, 5892 

616 
6201 

6201 

6189 
5721, 6057, 7494, 7729 

6615 

803 
12312 
830E1 

6754 
807 

6888 
1223 

805 

838 
8005 
807 
604 

51301 

6H6 
77 
1111 23 
024 

HYI45 
II 7N7GT 

5557 
105 
172 
6017 
HY 113 

6V6 

•
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To Replace Use To Replace Use 

WTT124 7K7 2598 259A 
HF125 203H WT261 6116 

111125 111155 WT263 6Z4 
WTTI25 6N7GT 264 864 

WTT126 50135 WT269 0C3 
WTT127 833A WT270 80 
WT1128 6K8 W1270% 523 
WT1129 615GT 274 5V40 

WTTI30 6G6G 2748 58407 
WTT131 6C6 WT294 003 

WT7132 0A4G 561301 83 
WT1135 5U4G WT308 6X5GT 

HYI45 HY115 3I0A 3108 
WT7149 172 31013 310A 

VR150W OD3W 5340 5960 
HYI55 111125 WT377 1172601 
WT210.0001 2021 WT389 30509 

WT210-0003 884 W1390 6C5 
WT210-0004 2050 396A 2C51, 2C51W., 1219., 

WT210-0006 6116 5670., 5670WA., 6185, 
WT210-0009 6Z4 6385. 
WT210-0011 0C3 398A 5603 
WT210-0012 80 40IA 5590 

WT210-0013 523 403A 6AK5 
W1210-0018 003 4036 5591 

WT210-0019 83 404A 5847 
WT210-002I 6X5 408A 6028 

WT210-0025 1177601 409A 6A56 

WT210-0028 30501 412A 6754 
WT210-0029 6C5 417A 4178. 5842 
WT210-0037 117L7/M7GT 420A 5755 
WT210-0040 6X4 42IA 5998 
WT210-0042 513G1 423A 6140 
WT210-0048 5U4G WT606 2D2I 

WT210-0060 024 WI.630 2050 

WTT210-0062 5557 WL630A 2050 
VVT1210-0069 5557 73IA 6AK5 
WT210-0081 6517 807 807W, 807WA, RK39, 
WT210-0082 6V6 HY61, 5933, 5933WA, 

WT210-0083 7K7 8018 
WT210-0084 6N7 807W 807WA, 5933, 5933WA 

W121 0.0085 50135 807WA 807W, 5933, 5933WA 
WT210-0087 61(8 879 2X2 

WT210-0088 6)5 884 884W, 6050 
WT210-0089 6060 885 264 

WT210-0090 6C6 932 1229 
WT210-0091 0A4G CK1003 °ZIA 
2138 80 CK I 009 CKI009A, BA 

UV216 81 CI106 6AZ6 

11)(216B 81 NUI106 6AZ6 
WT245 884 1201 7E5, 1201A 
W1246 2050 120IA 7E5, 1201A 

H250 6C6 1203 7C4, 1203A 
259A 2598 1203A 7C4, 1203 

76 •earallel6herent circuits. 
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To Replace Use 

1204 7687 

1206 7G8 
1216 5844 
1217 6886, 5915, 59I5A, 7036 
1219 2551W, 5670, 5670WA, 

6185, 6385. 

1221 656 
1223 617, 1620, 7000 
1225 617 

1229 932 
1231 7V7 
1231Z 3IZ 

1232 7G7 
1273 7AJ7 

1274 774. 
1275 5Z3 
1280 1457 

1282 7W7 
1288 367, 1291, 1292 

1291 387, 1288, 1292 

1292 387, 1288, 1291 
1294 184 
1299 306 

138180 6AK5 
1603 6C6, 7700 
1611 6F6 
1612 617 
1613 6F6 

1614 616 
1620 617, 1223, 7000 

1621 6F6 
1622 616 

1632 1216 

1634 12557 
1642 2C2I 

1644 I2L8GT 

1649 6AC7 
1650 955 
1655 6557 
1657 2050, 2050A, 2050W 

1659 266 
1662 364 
1664 1258 

1665 2050, 20506, 2050W 
1852 6AC7 

1853 6AB7 
2013 6211 

2014 6CL6, 6197 
2050 1657, 1665, 20506, 2050W 

20506 1657, 1665, 2050, 2050W 
2935A 81 

3841 80 
3871 50 
3872 30 

• Parallel-filament circuits. 

To Replace Use 

3873 32 
3921 45 
3924 24A 
4465 35 

4610 36 
4611 37 
4612 38 

5517 1E148, CK1013 
5556 PJ8 
5588 6161 
5590 401A 

5591 4038 
5603 398A 
5654 6AK5W, 6AK5W8, 1220, 

6096 
5659 1266 

5660 1258 
5661 1251(7 
5667 889RA 
5670 2C5IW, 1219, 5670WA, 

6185, 6385* 
5687 5687WA 
5721 126X7WA, 6057, 7494, 

7729 
5725 6AS6W, 6187 

5726 6AL5W, 6097 
5727 2021W 
5731 955 

5742 P17 
5743 P121 
5749 6BA6W 

5750 6BE6W 
5751 575IWA 

5755 4206 
5759 5015 
5762 7524, 5762A 

5763 6062 
5767 6481 

5771 356 
5794 5794A, 6562 

5794A 6562 
5814 5814A, 5814WA 

5814A 5814WA 
5824 2586G 
5842 4I7A, 41713 
5844 1216 

5847 404A 

5871 6V6GT 
5881 6L6WGB, 7581, 758IA 
5894 9903 

5910 I U4, 1U4WA 
5915 6856, 1217, 5915A, 7036 

59I5A 68E6, 1217, 5915, 7036 

5923 9904 
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To Replace Use 

5930 2A3W 
5931 5U4WGB 

5932 6L6WGA, 6L6WGB 

5933 807, 807W, 807WA, 
5933WA 

5933WA 807, 807W, 807WA, 5933 
5992 6V6GT. 

6005 6AQ5W, 6095 
6028 408A 
6058 6AL5W, 5726, 6097 

6063 6X4, 6X4W, 6X4WA 
6073 0A2WA, 6626 

6074 OB2WA, 6627 
6075 9907 
6076 99078 
6077 9906 

6078 99068 
6079 9908 

6080 6080WA, 6080WB 
6080WA 6080WB 

6080WB 6080WA 
6083 9909 

6087 5Y3WGTB, 6106,6853 

6095 6A05W, 6005 
6096 6AK5W, 5654 

6097 6AL5W, 5726 
6098 6AR6WA 

6099 616WA, 6101 

6100 6C4WA, 6135. 
6101 6.16WA, 6099 

6106 5Y3WGT, 5Y3WGTA, 

5Y3WGTB, 6853 

6113 651.7W, 651.7WGT 

6134 6AC7W, 6AC7WA 
6135 6C4WA•, 6100. 

6136 6AU6WA, 6AU6WB 
6146 8042 
61468 8298A 
6155 4-125A, 4021 

6161 5588 
6I66A 7007 
6185 2C51W, 1219, 5670, WA 

6186 6AG5WA 
6187 6A56W, 5725. 

6188 65U7WGT 
6189 12AU7WA 
6197 2014 

6201 12AT7WA, I2AT7WB 
6211 2013 

6252 9910 
6485 6AH6WA 

6582 7E35 
6626 0A2WA, 6073 

6627 0132WA, 6074 

18 • Pars1141411turent circuits. 

To Replace Use 

6660 6BA6, 6BA6W, 5749 
6661 6BH6 

6662 6E116 

6663 6AL5, 6AL5W, 5726, 6058, 
6097 

6664 6AB4 
6669 6AQ5A, 6AQ5W, 6005, 

6095 
6676 6C86 
6677 6CL6 
6678 6U8A 
6679 12A77, 12ATTNA, 

12AT7WB, 6201 

6680 12AU7A, I 2AU7WA, 6189, 
7730 

6681 I 2A57, 12AX7WA, 5721, 
6057, 7494, 7729 

6754 7E36, 412A 

6853 5Y3WGT, 5Y3WGTA, 
5Y3WGTB, 6087,6106 

6888 1840 
6939 7645 
6968 6AK5 
6979 40250E1 

7000 617, 1223, 1620 
7007 6I66A 
7025 I2AX7, 7025A 

7025A I2AX7, 7025 
7027 7027A 

7034 4X150A 

7035 4X150D, 7609 
7036 68E6, 1217, 5915, 591 5A 

7054 8077 
7184 6V6 

7189 7I89A 
7247 I 2DW7 
7408 6V6GT 

7494 I 2AX7WA, 5721, 6057, 

7729 
7543 6AU6, 6AU6WA, 6AU6WB, 

6136 
7581 7581A 
7645 6939 

7700 6C6, 1603 
7729 I 2AX7WA, 5721, 6057, 

7494 

7730 12AU7WA, 6189 
7752 6A56 
7755 6A15 

7756 6AR6 
7867 6E06. 

8016 I B3GT 
8018 807 
8077 7054 
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Section 6 

FOREIGN SUBSTITUTES FOR 

AMERICAN TYPES 

This section lists 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 
equivalents are in the right-hand column. Only those American 
types which can be replaced with foreign brands have been in-
cluded. For a list of foreign types with American equivalents, refer 
to Section 7. 

Substitutes marked with an asterisk (") should be used only 
when the filament of the original tube is wired in a parallel circuit. 
Those tubes marked with a section symbol (§) may not work in 
all circuits. 
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To Replace Use 

0A2 150C2, 150C4, M8223, I X2A DY80, 919 
STV105/30 2835 601, EA50, 160 

0A3 K021 2021 20A3, E91N, 86191, M8204, 
0A40 PL1267, Z300T P121 

OB2 108C1, M8224, 2E85 X195, XC97 
STVI08/30 2F15 XC95, XC97 

0C3 KD24 2HA5 XC900 

003 150C3, K025 212 R20, u6, j49 
0E3 85AI 3A4 0193 

03 85A2 3A5 OCC90 

IA3 1013, DA90 3A.18 XCH81 
IA5G 0131 3A15 XAA9I 

1A7GT DK32, X14 3AU6 XF94 
1AB6 1C3, 1H35, 01(96, 025 384 DL98, HD30 
1AC6 1C2, DK92, X18, 020 3B5GT 0133. N15, N16 
I AD4 DF62 3BX6 XF80, XF85 
I AF4 IFI, DF96, W25 3817 XF80, XF85 

1AF5 IFD1, DAF96, ZD25 38Z6 3M-V7 

lAH5 IFDI, DAF96, ZD25 3C4 I PI, 0196, N25 
I AJ4 IF), DF96, W25 3C5GT 0133, N15, NI6 

1AM4 IF1, DF96, W25 306 1929 
IAN5 DF97 301(6 3M-R24 
1A05 IH33 3E5 I PI, 0196, N25 
IARS IFDI, DAF96, ZD25 3EH7 XFI83, XF184 

IASS DAF92.• 38-17 XFI83, XF184 

IB3GT 0130, U41 3E85 TC95 

ICSGT DL35, 01.36, NI4 3FY5 YC97 

IDN5 DAF92 3HAS LC900 
1E3 DC80 304 0195, N18 
I F5G /2135. 30501 0133, 915, 916 

1G3GT DY30, U41 354 IPIO, DL92, N17 
1HSGT DAC32, HD14 3V4 1P11,0194, 919 

113 0130, U41 4BC8 4R-HH2 
11(3 0130, U41 4198 5R-HPI, XCF80 

11.4 1F2, DF92 4858 4R-HH2 
1M3 DM70, DM71, 125 4CM4 PC86 

193 DM7I, DM70, 125 4EH7 LFI83, 17183 

1N5GT DF33, ZI4 4E17 LF184, 1F184 
10501 0135, 01.36, 914 4ES8 4R-HH8, XCCI89 

1125 ICI, DK91, X17, 11133. 4GJ7 XCF801 
1R5SF IH33 4GK5 PC95 

152 181(23, 0186, 0187 4HA5 PC900 
IS2A 0187 41298 4R-HH8 

154 0191 SAR4 521W, 53KU, 54/W, GZ30, 
(SS 1FD9, DAF9I, ZD17 GZ32, GZ33, GZ34, 

11'2 816, U37 GZ37, 852, 054, U77 
I T4 IF3, DF9I, W17 5AW4 U54 
1T4SF IFI, DF96, W25 5AX4GT U54 

IT5GT 0131 SBK7A 4R-HH2 
1U4 19904 SCG4 OSW3107 

IU5 OAF92 SEA8 XCF80 
IV AD 5047 LCF801 

IV6 DCF60 5H08 LCF86 
I X2 0180, RI9 516 5M-HH3 

To Replace Use 

• Parallel-filament circuits. 81 
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To Replace Use 

514 
5U4G 

508 
509 
5V4G 

GZ31, U52 
5Z I 0, G132, 552 
XCF80 

LCF201 
52KU, 53KU, 54KU, 

GZ30, GZ32, GZ33, 
GZ34, OSW3107, 952, 
U54 

5V9 LCH200 
5W4 U50, U5I 
5X9 LCF200 

5Y3GT U50, U52 

5Z4 52KU, 53KU, 54KU, GZ30, 
GZ32, GZ33, GZ34, 
OSW3107, R52, U54, 
U77 

5Z4G 52KU, GZ30, R52, U77 
6A6 863 
6A8 9144, X63 

6A04 EC92 
6AB7 6F10, 05W2190, 05W2600 

6AB8 631P, ECL80, LN152 
6AC7 6E10, OSW2190, 05W2600 
6AD8 6E012, EBF80, EBF81, 

E9F89, W0709, ZD152 
6AF3 8588. 
6AF4 EC94 

6AF7G 64ME., EM34. 
6AG5 EF96 

6AG7 61.10, 05W2192, 05W2601 
6AH6 6F36 
6AJ4 EC84 

6AJ5 6E35 
6AJ7 6F10, 05W2190, 05W2600 
6AJ8 6C12, 2054, ECH81, X7I9 

6AK5 6032, DP61, E95F, EF95§, 
EF905, M8100§, PM05§ 

6AK7 6L10, 05\4,2192, 05W2601 
6AK8 61012, DH719, EABC80 

6AL3 EY88 

6A1.5 6932, 602, D2M9, 077, 
0152, 0717, DD6, 
FAA91, EB91, EAA90I, 
EAA9015 

6AM5 6917, 709, I6A, 007. 
0087, EL9I, 1680821 

6AM6 6012, 803, EF9I, HP6, 

M8083, PM07, 0A2403, 
QZ77, 8144. S6F12, 5P6, 
Z77 

ECH80 
6134. EC91, M8099 
6131, BPM04, EL90, M8245, 

N727 

6AN7 
6A04 

6A05 

To Replace Use 

6AQ8 
6A56 

6AS7G 
6AT6 

6AU4GT 
6AU6 
6AV4 

6AV6 

6AW6 
608 
6BA6 

6BC5 

6007 
60E6 

68E7 
68145 
6BH6 

68.15 
6E06 
68K6 

68K8 

6E118 
68M5 
68A18 

6BN5 
6805 
68Q6GT 
61307A 
6893 
6095 
6897 

6857 
6858 

6814 

6616 

6BW7 

68X4 
68%6 

6E0(8 
6856 
6857 

6C4 

6C5 

6CA4 

82 • Parallel.filament circuits. § May no, wc,k in +II 

6112, 0719, ECC85 

6F33, M8196 
A1834, ECC230 
6BC32, DH77, EBC90, 

EBC91 
604(17 
EF94 

6FX4 ., EZ9I 
6BC32, D1-177, EBC90, 

EBC91 

EF190 

EBF32. 
6F3I, EF93, M8101, 

PM04, W727 
EF96 
EBC80, EBC8I, 61.013. 
6H31, EK90, HM04, 077. 
X727 

EQ80 
EF81 
E9OF 

N78 
E99F 
68C32, 01477, EBC90, 

EBC9I 

EF83 

6C16, ECF80, E80CF. 
6131, 609, 0190, N727 

6PL12, ECL82 
0185, NI55 
6P15, EL84, E841, N709 

6G-B6 
FCC ISO 
0588. 

65ME, EM80, EM8I 
805 
807 
611-1-11-12 
66KU, EZ40, U150, 0718., 

UU9., V6I 

6BC32, 01477, EBC90, 

EBC91 
6F23, 806, EF80 
EZ91 . 
806, 64514, EF80, Z152, 

2719 

69.8112, ECC 180 
6H31, EH90, EK90 

6019. 6026, EF85, 
W7I9 

EC90, 177, M8080, 
QA2401, 01.77 

163. OSW3112 
EZ8I, U709, UUI2 

WorldRadioHistory



To Replace Use 

6CA7 7DI I, 12E13, EL34, K177, 

KT88 
6CB6 EFI90 
6CD7 64ME, EM34 

6CE5 EF96 

6CF6 EFI90 
6CH6 7D10, EF82, EL821, EL822 

6C.15 6CI5, 6F16, 7F16, 62VP, 
EF41, HF61, W150 

6CJ6 EL8I, EL820 
6CK5 67PT, BF6I, EL41, NI50 

6CK6 ELE13, EL820, E1.803§ 
6(16 6143 
6CM4 EC86, E86C., EC8065. 

6CM5 66.87, EL36, E1360 
6CN6 5P29, EL38 
6C06 6F2I, 906, EF92, M816I, 

QA2400, QW77, V177, 
V884, VP6, W77 

6C56 6H31, EH90, EK90 
6CT7 D6I §, EAF42, WDI50 

6CU6 66419 

6CU7 62TH, ECH42, ECH43, 
ECHII3, 6C9., 6C10., 

X150• 

6CV7 6103, 62001. DHI50, 
DH7I 8, EBC4I 

6CW5 E1.86 
6CW7 6116, ECC84 
604 EN93 
608 X73., X73M. 
60A5 65ME, EM80, EM8I 

6DA6 EF89 
6DC6 EFI90 
6DC8 6E012, E8F85, EBF89 

6067 EF89F 
60.18 ECC88, ECCI89, E813CC. 

6014 EC88 

6015 EL95 
6006A 6G-B9 

6DR6 E1.131, EL820 
60128 E8F83 
61)58 ECH83 

6018 6AT7N 

4,1)X8 ECI.84 
6015 EL82 
6E5 6556, 05W3110 
6E86 X6IM, X147, ECH35., 

TH62. 
6E85 6832, 602, D2M9, 077. 

0152, 07 17. DD6,EAA91, 

E891, EAA901, EAA9015 

6EC4 EY500 
6EC7 6918, W739 

• Paralliel.filomont circuits. IlMsy not 

To Replace Use 

6EH7 6925, 6F29, EF183, EF8I1 
607 6924, 6F30, EFI84, EF814 
6EL7 6F23, EF8I 2, Z749 

6ER5 EC95, EC97. 
6E56 EF97, EF98 

6E58 ECC88, ECC189 
6E16 EF97, EF98 
6F5GT H63 

6F6G KT63 
6FC7 ECC89 
6906 EF97, EF98 
6966 EM84, EM840 
6FW8 612.1-1118, ECC813., ECC189. 
6915 EC95., EC97 

6GA8 6/3012, 8729, ECC1304 
6685 EL500 
66.17 ECF801 
66698 ECC86 

6GV7 6C18, ECF805 
6GV8 ECL85 
66W8 ECL86 
6H5G 6691 
6H6 D63, EE134., 05W3109 

6HA5 EC900 

6HC8 ECL82. 

6H65 6131, 6P9, EL90, N727 
6H08 ECF136 

6HL8 6C16, ECF80 
6E065 EC900 

6H05 EC900 

6HQ6 EFI90 
6HU6 EM87 
6HU8 ELL80 

614 6M-H1, 698232. TMI 2 

615 163, 1638. 05W3112 
616 6CC31, 6M-HH3, ECC9I, 

698081. T2M05 

617 6863. EF37 ., Z63 
6.1761 6863. KTV463, KTZ63, 

KTZ63M, Z63, EF37. 
6.1W8 ECF802 
6118 ECH84 
6K7 PF9, W6I, W63, EF39., 

0M6., W147. 
6668 6R-HH8, ECC88., ECC189. 
61.6 EL37 
61.6GC KT66 
6L7 X64 

61-98 LCF80 
60(8 LCF802 
6M5 n80 

6/k166 EL33., K161", 9147', 

PP6BG§ 
693 (180, EYB2 

work in ell circuits. 

N9
13

11
0d

-
N
V
D
I
V
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To Replace Use 

6N8 EBF80, EBF81, WD709, 
ZD152 

604 EC80 
607 DH63 

683 63VP*, EY81, U83*, 

0788* 
604 EC81 

688 61012, 08719, EABC80 
652 E786, 0787 
6S2A 0787 

657 OF1, OM.5* 

65A7 05W3104 
6507 05W3111 
6517 ECC35* 

65N701 1302, 1365, ECC32., 

QA2408, 0865 
6507 OSW3105 

618 61012, 08719, EABC80 
603 E780 

6U8 ECF80, ECF82 
6U9 ECF201 
6V3 0781F 

674 EZ80 

676GT 05W3106* 
6V9 001200 
6W7G 8134* 
6X2 0751, RI2, SU61, 043, 

U45, U151 
6X4 6Z31, E90Z, EZ90, EZ900, 

U707, V2M70, QA2407*, 
U701. 

6X5G EZ35, U147, 1.170. 
6X9 ECF200 

679 EFL200 
6Z3 AD 

7A7 W8I, W148, EF22., W143* 
7AN7 3011, 30115, 0319, PCC84 
7AU7 PCC186, XCC82 
705 01.22, KT81, N148 
706 DH81, 0182 

787 W149 

7C5 0122, KT81, NI48 
7C6 13H149 
713J8 PCC88, PCCI89 
7007 30F5, Z329 

7007 301.15, 0349, PCC805 
7E58 PCC88, PCCI89 
7FC7 PCC84, PCC89 
7GV7 30C18, PCF805 
7H7 EF22*, W143*, WI48 
757 X81, X148 
774 U82., U149 

8A8 30CI, LZ319, 12329, PCF80 
PCF82 

To Replace Use 

808 8R-HP1, 0C182 
81305 X1.84 

8CW5 XL86 
8G17 PCF801, PCF806 
8HG8 PCF86 
809 PCF201 
8X9 PCF200 
9A8 30C1, LZ319, LZ329, PCPS° 

9A08 PABC80 
9AQ8 PCC85 
9BM5 9P9 

9EA8 30Cl, LZ319, LZ329, 
PCF80, PCF82 

9EN7 30C15, LZ339, PCF800 
9008 30E11, PCE800 

9GV8 00.85 
9U8 30C1, LZ3I9, 12329, 

PCF80, PCF82 
9V9 PCH200 

I OCW5 1.036 
100E7 
101)X8 LCL84 
110M8 LCL82 

1183 1781 
1179 LFL200 
I2A8 0114 

12AC5 10F9, 12IVP, HF121, UF4I, 

W118, WI42, W145 

I2AD7 6113* 

I2AF3 12R-KI9 
I2AH8 2003 
I2AJ7 HCH81 

12AL5 1002, HAA91, UB91 
12AT6 128C32, HBC90, HBC9I 
12A17 13152, 13309, 8739, ECC8I, 

ECC801, ECC8015, 
EBICC, M8162, 0A2406, 
08309 

I2AU6 12E31, HF93, HF94 

12AU7 8329, 8749, E82CC, ECC82, 
ECCI86, ECC802, 
ECC8025, M8136 

12AV6 12BC32, HBC90, HBC91 
12AV7 12R-LL3§ 
12AX7 6L13, 13339, 8759, E83CC, 

ECC83, ECC803, 168137 

128A6 12E31, HF93, HF94 
120E6 12H31, H090 
12806 128C32, H8C90, H13C91 
1200607 12G-136 
12883 12R-K19 
12816 12BC32, HBC90, Hl3C91 

1213X6 10E18*, W119. 
12877 81180 

84 • Parallel-filament c6oc11 8 May not work in all circuits. 
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To Replace We 

I2C8 VP12D 
12CS6 I 2H31, HK90 

12D97 6113, 8339, 6759, 
ECC83, ECC803 

12017 6LI3, 8339, 6759, 
ECC83, ECC803 

12965 30912 

12HUB 11.180 
I2K7 W76 
12K7GT 095, W76 
12K8 X7IM, X76M 
120701 04174, DH76, 0174M 
1257 UAF42§, WD142§ 

12SN7GT 1302, B36 

12507 OBC3 
12SX7GT B36 
12X4 HZ90 

12Z3 HZ90 

I3CM5 120-67, X136 
I3EC7 10E18, W110, W119 

13085 126-614, X1500 
13008 30PL I, 301,00, LN319 
1406 1OLD13, DH119, UBC81 

I4K7 14ITH, UCH42, UCH43, 
X142 

1417 1OLD3, 14100T, DHI18, 

011142, UBC41 

I1Z3 HZ90 
I5A6 N153, 11309, PL83 

I5CW5 30P18, N379, PL84 
15DQ8 PCL84 

I6A5 30P16, 30918, I63PEN, 
11154, N329, N379,11.82. 

P184 
I6A8 30P112, N369, PCL82 

I6AQ3 X1138 
160K8 30PLI3, 30PLI4, PCL88, 

PCL800 
1619 PFL200 
I7C8 I7N8, 171D0P, UBF80 

17EW8 HCC85 
I7N8 UBF80 
I7Z3 A61, 9181, PY83, PY800, 

PY80I, 5153, U193, 
5251, U349 

I8FW6 19M-69 
I8FX6 X107§ 
I8GD6 I9M-R9 

18GV8 PCL85 
19A05 411.90 

I9C8 HABC80 
19CS4 0191, U339 
19D8 10C14, 19A./8, UCH81, 

X119 

• Parallol.Alatnoot circuits. M4Y 

To Replace Use 

1958 HABC80 
I9X3 1960, 19U3, I9W3, PY80, 

6152, U309 
1913 19SU, PY82, UI54, 0192, 

U319 

20A03 1.188 
21A6 213PEN, N152, N339, 

N359. PI.81, PL820 

2580601 25G-66 
25E5 3094, 30P19, N308, PL36 

200E6 3094, 30P19, N389, 
PL302 

21K06 1.1.521 
25A6 KT33 
2516 KT32 
25W6GT KT32 
2514 PY31, U31 
25ZIGT U3I 
27065 P1500 

27KG6 11505 
288C4 11500 
28065. PL500 
30A5 411.94 

30AE3 PY88 
31 A3 311SU, U118, U142, U145, 

0404, L1141, 5942, 

V311, V312 

35C5 111.94 
35W4 9190 
352401 U74, U76 
38A3 U119, U38I, 0185 
40KG6 PL505 

426C4 PY500 
45A5 10P14, 451PT, 69451, 

NI42, UL41, UL46 

4585 10P113, NI 19, UL84 
508M8 10P112, 48A8, LN119, 

UCI.82 
5005 11192 

50L6GT KT71 
55113 5982 
807 4125, 5.51, PI7A, 

0E06/50, 0V05-25 
954 El F, UN954, ZA2* 
955 1650, 4671, E1C, HA2, 

UN955 
956 E2F 
957 DI C 
958A D2C 
959 D3F 
1267 Z300T 
2050 EN32, ME1501 
5636 EF730 
5642 0170 

not work in 411 circuits. 
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To Replace Use 

5654 DP6I, E95F, EF95, EF905, 

M8100, M8I80, PM05 
5678 DF60 

5726 602, 02M9, 077, 0152, 

0717, 006, DD6G, 
E91 AA, EAA9I, 

EAA9015, EB9I, M8079, 
M8212, QA2404, 0077 

5763 0E03/10, QV03-12 
5823 29007 
5840 EF732 
5847 6R-68, 66-(SC, E182F 

5852 EZ35, U70, U147 
5861 EC55 
5899 EF73I 

5901 EF72, EF732, 442121 
5902 EL71 
591 I DF67 
5913 01.67 
5920 E90C, E9OCC 
6007 DL67 
6008 DF67 

6057 ECC803 
6060 ECC801 
6063 EZ900 
6080 A1834, ECC230 
6084 E8OF 
6085 E8OCC 

6146 0E05/40, OV06-20 
6158 1303 
6159 0E05/408 
6189 E82CC, ECC802 
6205 EF734 
6218 0801 
6227 (801 

6252 00E03/20, Q0V03-20 
6267 808, 6F22, EF86, EF87, 

EF8065, 448 195, Z729 

To Replace Use 

6351 Z3I9 
6360 00E03/12, 00V03-10 
6374 E184 
6443 EV84 
6463 CC86E, ECC86, ECC813 

6550 2011, 12E13, KT88 
6681 6339, 6759, E83CC, 

ECC83, M8I37 
6686 (811 
6687 (9114 
6688 EI80F 
6689 E83F 

6922 E88CC 
6939 00E02/5, 00V02-6 
7025 8339, 8759, ECC83, 

448137 
7027 KT66 
7027A KT88 
7062 El8OCC 
7119 E182CC 
7308 E188CC 
7320 (841 
7408 05W3106 

7534 (1801. 
7543 EF94 
7581 0166, 0177 

7643 E80CF 
7722 E280F 
7737 E186F 
7788 E810F 
8223 E288CC 

8228 ZZ1000 
8233 E55L 
8254 ECI000 
8278 EL503, Fl EL 
8453 2550M 
9905 00004/15 
9910 00E03/20, 00V03-20 

86 • Parallal.filament circuits I May not work in all circuits. 
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Section 7 

AMERICAN SUBSTITUTES FOR 

FOREIGN TYPES 

This section lists American substitutes for foreign tubes. Foreign 
tubes are shown in the left-hand column; American equivalents 
are in the right-hand column. Only those foreign types which can 
be replaced with American brands have been listed. For a list 
of foreign equivalents for American types, refer to Section 6. 

In most cases, there is only one American replacement shown 
as a direct equivalent to the foreign type. Other equivalents for 
the American replacement are listed in Sections 1, 3, 4, and 5. 
For example, the American replacement for the 6F10 is the 6AC7. 
If a 6AC7 is not available, Section 1 shows that a 6AJ7 can be 
used as a substitute. Therefore, the 6AJ7 can be used as a sub-
stitute for the 6F10. 

Substitutes marked with an asterisk (*) should be used only 
when the filament of the original tube is wired in a parallel circuit. 
Those tubes marked with a section symbol (§) may not work in 
all circuits. 

87 WorldRadioHistory
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I To Replace Use 1C1 

IC2 
1C3 
1013 
I F I 

I F2 
IF3 

1125 
IAC6 

1/186 
1A3 

lAJ4 
114 

114 To Replace Use 6F29 

6F30 
6F31 

6F32 
6933 

6F35 

6F36 66H7 

66J7 
66A6 

6AK5 
6AS6 
6AJ5 
6AH6 

To Replace Use 

10F18 
I OLD3 13EC7 1417 

IOLD13 14G6 
10P18 45135 

101'112 508M8 
1264314 13GB5 
12BC32 1 2AV6 

IFD1 1AH5 69012 6DC8  12E13 6550 

1FD9 155 6FX4 6AV4. 12F31 128/16 

IH33 1/105, 60-B3A 6130605 I 2G-63 1 2GW6 

I R5SF, 6G-69 6GW6 12G-86 1213C16GT 

I IH35 IAB6 
1P1 3C4 

IP 1 0 304 
1 P1 1 1125. 

3V4 
3M-1224 346-1662 41358 6G-B6 6DQ6A 

6G-K 1 7 6AU4GT 
6H31 

6110 
61.12 
6113 

6116 
6131 

6134 

6BE6 
6AG7 

6AQ8 
12AX7 

6CW7 
6A05 
6AQ4 

120437 1 3CM5 
12G-K17 1204A 
12H31 1213E6 

12R-K 1 9 12BR3 
1302 
1303 

I 6A 
I 7N8 6SN7GT 1RK23 152 6158 

6AM5 

3M-V7 3826 17C8 

46-F I 8AK5 6028 
46-HUB 4KN8 6143 6C16  I 9AJ8 I 9D8 
4625 807 6103 6CV7 19BD 19X3 

5M-HH3 516 61012 6AK8 19M-69 18006 

5P29 6CN6 61013 6607 19SU 1973 

5R-HP I 4818 6811 6U5G 1983 I9X3 
551 807 6M-H1 6J4 19W3 19%3 

5710 5U4G 6M-HH3 616 20A3 2021 
6/3012 6GA8 6P9 6BM5 20D3 12AH8 
6AT7N 6018 6P15 61305 2004 6A.18 

6832 6AL5 6P17 6AM5 25G-B6 2560601 
66C32 6AV6 6P112 6BM8 3e1 9A8 

6C9 6017. 6R-HH2 6658 36015 96647 
600 6CUr 6R-HH8 66648 36018 7GV7 

6C12 6A18 66-BBC 5847 30F5 7E07 
605 605 6S5G 6E5 30F11 90138 
6C 1 6 6618 6V3P 663. 3011 7AN7 

6CI 8 6GV7 6Z4 68X4 30115 7EK7 

6CCI 0 5692 6731 604 30P4 25GF6 
6CC3 I 616 7D9 6AM5 30P12 12965 

6CC42 5670 7D10 OCHO 30P 1 6 I 6A5 
e 6CF8 6267 7011 6550 30918 15CW5 

601 21335 7F16 605 30P19 25GF6 

6D2 6AL5 803 6AM6 30PL 1 13GC8 
6910 6AC7 804 6W7G• 30PL 1 0 13GC13 

6912 6AM6 805 6867 301'112 16A8 
6916 605 806 6BW7 30P1.13 16G68 
6918 6EC7 8D7 6857 30PL I 4 16GK8 
6919 6817 808 6267 5202 524G 
6F21 6C06 812-HP1 888 62001 6CV7 

6F22 6267 906 6C06 62164 6CU7 

6F23 6617 999 9BM5 62VP 605 
6F24 66J7 912-All 10087 6319 6AB8 

6F25 6EH7 10C14 1908 64ME 6CD7 

6926 6677 10F9 I2AC5 64591 6BX6 

• Par411414114,nont circuits. I May not work in all circuits. 89 WorldRadioHistory



To Replace Use To Replace Use To Replace Use 

65ME 6805 DCF60 1 V6 E8OCC 6085 

668U 6014 DD6 6AL5 E130CF 7643 

67P1 6CK5 007 6AM5 E8OF 6084 

8561 0E3 0087 6AM5 0801. 6227 

8562 003 DF33 1 N5GT 0301 6218 

108C1 082 0860 5678 E81CC 12617, 6201 
121V8 12AC5 DF62 IAD4 8811 6686 

141 DDT 14L7 DF67 5911, 6008 E82CC I 26U7 

141111 I 4K7 0891 114 E83CC 6681 

150C2 062 DF92 114 E83F 6689 

150C3 OD3 DF96 1.4.14 884L 7320 

150C4 062 0897 IAN5 E88C 6014, 8255 
163PEN 1665 DF904 1 Ud F88CC 6922 

17100P I 7C8 DH63 607 E90C 5920 

213909 2166 0 874 1 20701 E9OCC 5920 

31 I SU 3163 0876 120701 E9OF 6886 

451 PT 4565 0877 6616 E9OZ 6X4 

A61 1723 DH8 I 786 8918 6687 

A863 6.17GT 08118 1417 F95F 6AK5 

A I 834 6657G DH 1 19 1406 E99F 6836 

AD 6Z3 08142 I4L7 81301. 7534 

836 I 2597GT 01-11 49 7C6 E180F 6688 

063 6A6 08155 6CV7 E I 80CC 7062 

865 609701 08718 6CV7 E1801 7534 

8152 12677 08719 6AK8 F182CC 7119 

8309 12617 DK32 1A7GT E182F 5847 

13319 7AN7 DK9I 1R5 E186F 7737 
8329 I 2AU7 DX92 I AC6 E I 88CC 7308 

8339 12A07 DK96 I AB6 82808 7722 

8349 7EK7 DL29 306 E288CC 8223 

8719 6608 DL3 1 1A5G E810F 7788 

B729 6068 01.33 3Q5GT 8650 21335 

8739 I 2A T7 0135 1C5GT EAA91 6615 

8749 12657 01.36 I 0501 EAA901 5726 

8759 126%7 0167 5913.6007 EABC80 6AK8 

8861 6CK5 01.82 786 EAF4 I 6C17§ 

88451 4565 D191 154 86842 6C17 

13PM04 6605 01.92 354 8834 6116 . 

DIC 957 DL93 364 8891 6AL5 

D2C 958A 01.94 304 Ef3C41 6CV7 

02M9 6615 00 95 304 EBC80 6807 

D3F 959 0196 3C4 EBC81 6807 
D61 6CT7§ 0198 384 EBC90 6616 

863 686 DM70 I M3 08C9! 6AV6 

077 6AL5 DM?! 193 EBF32 6138' 

0152 6615 DP61 66K5 EBF80 698 

0717 6AL 5 0530 I B3GT EBF81 6608 

0690 163 0770 5642 E8F83 6088 

DAC32 I H5GT 0580 1 X2,6 El3F85 6DC8 

DAF9 I 155 0186 152 88889 6DC8 

DAF92 155 0587 I S2A EC55 5861 

DAF96 I 6115 EIF 954 EC80 604 

DC80 1E3 E2F 956 EC81 604 

DCC90 365 E551. 8233 EC84 6614 

90 • P.rairei.filamoor circ.irs. I May not work in circuits. 
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To Replace Use To Replace Use To Replace Use 

EC86 6CM4 1139 6K7. 11503 8278 

EC88 61314, 8255 6841 6C15 E1505 6106 
EC90 6C4 EF7 1 5899 81.803 6CK6§ 

EC91 6A04 1172 5840 E1820 6CK6 
EC92 6AB4 EF80 6BX6 11821 6CH6 
EC9e1 6AF4 1181 441115 E1822 6CH6 
EC95 6E85 EF82 6CH6 11.180 6H58 

EC97 6FY5 8183 6018 EM34 6CD7 
EC8065 6CM4. 1185 6897 EM80 6805 

EC900 6HA5 1E86 6267 EM81 6DA5 

EC1000 8254 EF87 6267 EM84 6106 
ECC32 651,17GT EF89 6DA6 EM87 6HU6 
ECC35 6517. 8189F 6DG7 EM840 6FG6 
ECC70 6021 EF9I 6AM6 EN91 2021 
ECC81 12AT7 1192 6C06 EQ80 68E7 

ECC82 12AU7 1193 61166 EY51 6X2 
ECC83 12AX7 1194 6AU6 1980 653 

ECC84 6CVV7 EF95 6615 EY81 683 
ECC85 6A08 EF96 6605 11131F 6V3 
ECC86 6GM8 1197 6E56 E182 6843 

ECC88 6018 1898 6ET6 1183 64,13. 
ECC89 6FC7 1F 183 6187 1184 6374 
ECC91 616 EF I 84 6E17 1186 652 

ECC180 6B07A 81190 6CB6 1187 652A 

ECC186 12AU7 11730 5636 1188 6AL3 
ECC189 6E58 11731 5899 11500 61C4 
ECC230 6080 18732 5840, 5901 EZ35 6X5G 
ECC801 6060 1E734 6205 EZ40 6814 
ECC802 6189 11881 6EH7 EZ80 6V4 
ECC803 6057 EF812 6E17 EZ81 6CA4 

ECC804 6GAB FF814 6E17 EZ90 6X4 

ECC8 1 3 6463 EF905 5654 EZ9I 6AV4 
ECF80 6018 EFL200 619 EZ900 6063 

ECF82 658 EH90 6C56 FIEL 8278 
ECF86 6H08 1190 68E6 GZ30 504G 

ECF200 6X9 EL33 6M60`• GZ3I 5540 
ECF201 6U9 1134 6CA7 GZ34 5AR4 
ECF801 6017 EL36 6CM5 H63 6F5GT 

ECF802 61W8 1137 616 HAA91 12615 
ECF805 6GV7 1138 6CN6 HABC80 1918 

ECH35 6180. 1141 6085 HBC90 12AT6 
ECH42 6CU7 11.71 5902 HBC91 12AV6 

ECH80 6AN7 1180 6M5 HCC85 I 78W8 

10481 6A-18 EL8 I 606 HCH81 126.87 
ECH83 6058 1182 6015 8014 1H5GT 

FCH84 61X8 1183 6CK6 HD30 381 

ECH200 6V9 11.84 6805 11161 6C15 
ECL80 6AB8 EL85 68N5 8193 I 2BA6 

ECL82 613M8 1186 6CW5 HF94 I2AU6 
ECL84 6DX8 1190 6605 HFI21 I2AC5 
ECL85 6GV8 1191 6AM5 HK90 120E6 

ECM 60W8 1195 6015 11190 19A05 
1822 7A7. 11.180 121317 411.92 5005 
1137 61701. 11500 6085 8194 30A5 

• Parallal.filament circuits May not work in all circuits. 91 
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To Replace Use To Reploco Use To Replace Use 

HM04 68E6 N18 304 PCC805 78K7 

HP6 6AM6 N19 3V4 PCE800 9688 
HY90 35W4 N25 3C4 PCF80 9A8 
HZ90 12X4 N77 6AM5 PCF82 928 
KD21 0A3 1478 61315 PCF86 8H08 
1(024 0C3 NI 19 4585 PCF200 8X9 

K025 OD3 N142 45A5 PCF201 8U9 
1(135 1F5G. 84144 6AMS PCF800 9EN7 
1(132 25W601 84147 6M60. PCF801 8617 
KT61 6M66. 84148 7C5 PCF805 76V7 

KT63 6860 NI50 60(5 PCF806 8617 

KT66 6L6GC 841 52 21A6 PCH200 9V9 
KT71 501601 N153 15A6 PC182 16A8 

1(177 6CA7 N154 16A5 PCL84 15008 
ICT88 6550 N155 68N5 PCL85 186V8 
KTW63 6.17GT N308 25E5 PCL88 1601(8 
KTZ63 61(701 N309 I5A6 PCL800 1601(8 
KTZ63M 61701 N329 16A5 PF9 61(7 
163 6.15 N359 21A6 P F1200 I6Y9 

L638 615 N369 1 6A8 PH4 6A8 

177 6C4 N379 I5CW5 PL21 2021 
LC97 3FY5 N389 25686 P136 25E5 
LC900 3HA5 N709 61105 a81 21A6 

LCC189 5E58 84727 6AQ5 PL82 16A5 
LCF80 6LN8 08C3 12507 P183 15A6 
LCF86 5HG8 OH 657 PL84 15CW5 

LCF200 5X9 OF5 121(70T PL302 25086 
1CF201 5U9 084 12A8 PL500 27085 
LCF801 5617 0M3 6116. PL505 401(66 

1.C8802 6LX8 0M5 6.57. PL820 2166 
LCH200 5V9 0M6 6K7 P11267 0640 

1C182 I 1BM8 OSW2190 6AC7 PL L80 1211U8 

1C184 10DX8 05W2192 6AG7 PM04 6BA6 
LF I 83 4E117 05W2600 6AC7 PM05 6AK5§ 
LF184 4E17 05W2601 6AG7 PM07 MAU 

1F1.200 1199 OSW3104 6567 PP6BG 6M6G§ 
1186 10CW5 OSW3105 6507 PY80 19X3 
11505 27KG66 OSW3106 6V661. PY8I 17Z3 
11521 211(06 OSW3107 5C64, 5Z4G F182 1913 
LNII9 50BM8 05W3109 6H6 PY83 1723 

LN152 6668 OSW3110 6E5 PY88 30683 

LN319 13GC8 OSW3111 651(7 PY500 428C4 
1.1138 20603 OSW3112 615 PY800 17Z3 

11500 28EC4 P17/1 807 PY801 1723 
LZ319 9A8 PABC80 961(8 0865 63N7GT 
12329 9A8 PC86 4CM4 08309 12677 
12339 9EN7 PC95 46K5 0E03/10 5763 

M8079 5726 PC900 4HA5 0E05/40 6146 

M8081 616 PCC84 7AN7 0E05/4084 6159 
M8121 5840 PCC85 9A013 0E06/50 807 
N14 ICSGT PCC88 7688 0177 6C4 

N15 30561 PCC89 7FC7 ON77 6AM5` 
8416 30561 PCC186 7AU7 00E02/5 6939 
N17 354 PCC189 7E58 00E03/12 6360 

92 • Parallel.filament circuits. 8 May not work in all circuits. 
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I To Replace Use 00E03/20 6252 

00V02-6 6939 

CROV03.20 6252 
00V03.10 6360 
OV03.12 5763 
OVOS-25 807 
QV06.20 6146 

OW77 60516 U7I 8 6804. X18 To Replace U..U309 

U3 19 
U339 
U349 
U381 
9707 

U709 

19X3 
1993 
19C54 
1723 
3863 

6X4 

6CA4 

To Replace Use 

W727 
W739 6566 

6EC7 

WDI42 1257 
WD150 6CT7 

WD709 6NB 
X14 
917 1A7GT 

I R5 
1AC6 

0277 6AM6 UAF42 1257 X20 lAC6 

R12 6X2 UBC4I 1417 X25 1AB6 

1 R16 I T2 

019 1 X2A 

020 212 
852 524G 

8144 6AM6 

8121 

56F12 6AM6 

STVI08/30 082 

5061 6X2 

UBC81 I 4G6 

UBF80 17C8 
UCH42 I 4K7 

UCH8I 1 9D8 

UCL82 9141508M8 

UL4 I UL84 12AC5 4565 

45135 

11N954 954 
UN955 955 

uu9 

UUI2 

61314 . 
6004 

961M 

X63 
X64 
973 
X73M 
976M 
X77 

981 
0107 

x119 

9142 
9147 

6E8G 

668 
617 

608. 
608 

2D21 * 12913G9 
65E6 

5P6 6AM6 757 
I 8F X6§ 

STV150/30 002 1908 

14K7 

2835 6E8G 
12M05 616 5941 3163 9148  757 

0862 6E8G. 9942 3103 9150 6CUr 

TM 1 2 614 9982 5583 X319 6351 
U26 212 UY85 3863 X719 6018 

031 25240T 9989 3863 0727 6BE6 

U37 172 V2M70 6X4 XAA91 3AL5 

U41 I B3GT V61 61314 XC95 2885 
U43 602 9177 6C06 XC97 2195 

U45 602 . 9311 3163 XC900 2HA5 

U49 212 V312 3103 XCC82 76U7 
U50 593GT 9884 6C06 XCC189 4E58 
U51 5W4GT 916 6006 XCF80 4818 
U52 5U4G VP12D I 2C8 XCF801 4G17 

U70 605G. wI7 114 XCH81 3618 
076 3524G1 XCL82 8138 W25 1014 
977 5004 W61 6K7 XCL85 9GV8 

U78 604. W63 6K7 XF80 3BX6 

b U82 794. W76 121(7. 9185 3897 
9119 3863 w77 6C06 9194 3AU6 
9142 3163 W81 707 xF183 3EH7 

11147 6X5G W110 I3EC7 »I 84 3817 

9149 794 W118 12AC5 9136 I 3CM5 
0150 6E80 W119 13EC7 9184 8805 

5151 6X2 W142 12AC5 9186 8CW5 
U152 19X3 W143 767* 91500 13GB5 

9153 1723 W145 12AC5 9988 166,03 
9154 1993 W147 6K7. 925 1M3 
01 91 19C54 W148 707 9C95 3E85 

9192 1993 W149 787 9C97 3195 

U193 1723 W 1 50 6C15 9F 183 4E87 
U251 1723 W719 6897 YFI84 4E57 

• Parellel.filament circuits. 8 069 no, wo,i, in 93 
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To Replete Use 

Z14 1N5GT 

Z63 6.17 
Z77 6AM6 
Z152 6886 

Z300T 0A4G 1 To Rephsee Use I To Replace Use 

Z329 7E07 ZAS 954• 
Z550M 8453 ZD17 155 
Z719 6886 Z025 16145 

Z729 6267 Z0152 6N8 
Z749 6E1.7 ZZ1000 8228 
Z900T 5823 

c 

94 • Psrallo1.111onwent circuits. 1 May not work in .11 circuits. 
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ADDITIONAL SUBSTITUTES 
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ADDITIONAL SUBSTITUTES 
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AIL THE 80889-MERRILL CO., INC. 

HOWARD W. SAMS CO., INC. 
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