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FOREWORD

This Third Supplement to the Receiving Tube Sub-
stitution Guidebook, in addition to the original volume
and the First and Second Supplements to it, is an ac-
cumulation of over 15 years of experience in substi-
tuting tubes in radio and television receivers and other
electronic equipment. It is a never-ending process
which we shall continue in an effort to keep this in-
formation as current as possible.

Most of these additional substitutions are for use
in television receivers and therefore, because of their
critical application in some cases, special considera-
tion should be given your selection when you have a
choice of substitutes. A stage-by-stage discussion of
the most popular circuits used in television receivers is
included in the First Supplement. If there is any question
as to whether or not the stage being substituted is a
critical one and which characteristics of the substitute
should be given special consideration, take a moment
to read the article covering the stage in question.

The information herein, in the large part, calls for
substitutions only. It is not the object of these in-
structions to tell you how to improve radios, television
receivers and other electronic equipment but rather to
help you use the tubes you have, in order to replace
those that are not available. Exceptions to the above
statements are tubes especially designed as replace-
ments of types where improvement is needed generally
or for specific use such as 5881 for 6L 6, 5SAW4 for SU4G,
6CU6 for 6BQ6GT, and the same type numbers in
ruggedized tubes designated by an additional ending
letter, as 6SN7WGT. Types such as these are de-
signed to improve the life of the tube, the efficiency

of the circuit in which they are applied, or both, Char-
acteristics are generally identical to the type they
replace. Elements are heavier duty or especially treated
in order to withstand greater overloads and construc-
tion is more rugged. ‘

Introduced in this Third Supplement is a European-
American and American-European tube substitution
guide. Due to the recent heavy influx of British and
other European electronic equipment, the demand for
a substitution guide for these tubes has been increas-
ing steadily. This is due to the fact that in many in-
stances European tubes are not readily available.

Also included in this supplement is a cumulative
index indicating the volume and page where the tube
you wish to substitute is located.

We have endeavored to list all the practical sub-
stitutions. Some, no doubt, have been omitted. When
considering substitution, others not listed will likely
come to mind. When this happens, write the tube num-
ber down immediately in the form used here and attach
it in its proper place.

This supplement includes picture tube substitutions.
It is recommended that before substitution of picture
tube is attempted, a few moments be taken to read over
the short article which precedes the picture tube sec-
tion.

Phoenix, Arizona

June 1957 H. A. Middleton
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TUBE
OB3
1AB6
1ACS5

1AC6
1AE5
1AF4
1AF6
1AG4
1AG5

1AH4
1AHS5
1AH6
1AJ4
1AJ5

1AK4
1AK5S

1AX2

1B3
1c3

1266
1AC6
1AG4

1AB6

1AJ4

1ACS
1AJ5
1AK5
1AK4

1AF4
1AGS
1AK5
1AH4
1AGS
1AJ5
1B3

1X2
2B3
1E4

1LE3

(Cont.)

RECEIVING TUBE SUBSTITUTIONS

PERF. CIRCUIT CHANGES NECESSARY
E No changes.
E Parallel circuits only. No changes.
G Change miniature socket to subminiature socket and rewire as
follows:
Change pin No. 4 on miniature to F-pin on subminiature.
oTo No. 2 to G1
(7 "® No. 8 to G2
D & No.7 to P
No. 5 to F¢
. ORIG . .
E No changes.
No practical substitute.
G No changes.
No practical substitute.
G Reverse 1AC5 to 1AG4 procedure.
G No changes.
G No changes.
E No changes.
No practical substitute.
No practical substitute.
G No changes.
G No changes.
G No changes.
E No changes.
G No changes.
G No changes.
E Change socket to octal and rewire as follows:
No. 2 on minjature to No. 2 on octal
9 to 7
OO
®
\ 'oAWJo
one O @®
E No changes. sue
P No" changes. '
G Change socket to octal and rewire as follows:
0 No. 1 on miniature to No. 2 on octal
O 1) 2 v to 3 0O
O O 4 to 5 (@
0 9 1 o 1 ©Q9
one s
G Change socket to octal and rewire as follows:

No. 1 on miniature to No. 1 on octal

ohdY) 2 2 &8

S N 0 o @08

7 to 8 OB
Sus
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1C3-2BN4

TUBE

1C3
(Cont.)

1D3
1E3
1E4

1LE3

1LF3

1M3
1T2

104
1Vé6
2A3
2AF4
2B3

2B5
2BN4

THIRD SUPPLEMENT — RECEIVING TUBE SUBSTITUTION GUIDE

SUB. PERF. CIRCUIT CHANGES NECESSARY
1LF3 G Change socket to octal and rewire as follows:
0 No. 1 on miniature to No. 1 on octal
ORg©) 2 to 2 ©0©
00 4 to 6 c%) ((DD
7 to 8 MO

ORIG
No practical substitute. e

No practical substitute.

1C3 G Reverse 1C3 to 1E4 procedure.
1LE3 G Rewire as follows:
No. 2 pin to No. 1
% 3 to 2 2%
@ Qo 5 to 6 o1@)o
OO 7 to 8 OO
ORIG sSuB
1LF3 E Rewire as follows:
No. 2 pin to No. 1 010)
8%(5)% 3 to 2 802
5 t: 6
OO’ 7 to 8 OO
ORIG sue
1C3 G Change socket to miniature and rewire as follows:
No. 1 on octal to pin No. 1 on miniature
®®®® 2 to 0)
2 Qo 6 to TEAS
®cmc 8 to T o Q@
sue
1E4 E Rewire as follows:
Change No. 1 pin to pin No. 2
©0 2 to 3 2%
> ~®©
®O® 6 to 5 @O
OO} 8 to 7 OYQ@
ORIG . sue
1LF3 E No changes.
1C3 G Reverse 1C3 to 1LF3 procedure.
1E4 G Reverse 1E4 to 1LF3 procedure.
1LE3 E No changes.
No practical substitute.
1B3 G Only where space permits, change socket to octal and rewire as
follows:
No. 1 on subminiature to No. 2 on.octal
2 t 7
TR
-.e OV
1X2 G Only where space permits, change socket to nine pin mi;;i'ature and
rewire as follows:
No. 1 on subminiature to No. 2 on miniature
2 to 9 0%
o .
ORIG 8@ ©8
5910 E No changes. *
No practical substitute.
5930 E No changes.
2T4 G No changes.
1B3 P No changes.

No practical substitute.
No practical substitute.

This Book Is In the Public Domain



RECEIVING TUBE SUBSTITUTIONS 2C22-3AV6

TUBE SUB. " PERPF. CIRCUIT CHANGES NECESSARY
2C22 6J5 G Rewire as follows:
o0, .~ Plate Cap to pin No. 3 ®®©©
O ~0 Grid Cap to pin No. 5 o1@)0
O®® (OO}
, ORIG . sue
2C51 6SN7 G Parallel circuits only. Rewire as follows:
Change pin No. 1 ~to pin No. 8 on octal
2 to :;
3 to 0]0)
4 to 2 0]
6 to 5 \oV®
ome 7 to 4 sue
8 to 6
9 - to 7
5670 E No changes.
2C52 12SL.7 G Parallel circuits only. No changes.
" 2CB5 No practical substitute.
2D21 . 2D21wW E No changes.
5727 E No changes.
2D21W 2D21 G No changes.
5727 E No changes.
2E22 , No practical substitute.
2T4 2AF4 G No changes.
2V2 No practical substitute.
3A2 3A3 E Change socket to octal and rewire as follows:

No. 2 on miniature to No. 2 on octal

.t 7
9 0 %9 %
oNO)
ORIG

3A3 3A2 G Reverse 3A2 to 3A3 procedure. Use only where high vcs)“ftage
does not exceed 20KV.
3B2 G No changes.
3C2 G No changes.
3AF4 No practical substitute.
3ALS No practical substitute.
3AU6 3BAG6 G No changes.
3BC5 G Rewire as follows:
O Reverse connections on pin 2 and pin 7.
® ' 6O
O @ @
oRIG O Q@
3CB6 G Rewire as follows: ’ U
: 0 Reverse connections on pin 2 and pin 7.
©) ' 60
O @
ONiG . O Q
3BZ6 G Rewire as follows: sve
o Reverse connections on pin 2 and pin 7.
0o ® . 6590
O 0 ® O
ORIG O Q)
3AV6 3BT6 G No changes. =

This Book Is In the Public Domain



3B2-3CBé§

TUBE
3B2

3BA6

3BC5

3BE6
3BN4
3BN6
3BT6
3BUS
3BY6
3BZ6

3C2

3C4

3C5
3CB6

SUB.

3A3
3C2

3AU6
3BC5

3BZ6

3CB6

3AU6
3BA6
3BZ6
3CB6
3CF6

3AV6

3CsSé6
3AU6
3BA6
3BC5
3CB6

3A3
3B2

3C5

3Q4

3vs
3C4

3AU6
3BA6
3BC5
3BZ6

THIRD SUPPLEMENT -~ RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

G

G
G
G

QOQAQQ

Q Q0 QQAQAQ Q@

QQAQQ Q Q

CIRCUIT CHANGES NECESSARY

No changes.
No changes.
No changes.
Rewire as follows:
500 Reverse connections on pin No. 2 and pin No. 7.
6 500
O Q @ ®
O g

Rewire as follows:

sus

Reverse connections on pin No. 2 and pin No. 7.

®Y®
@ O
O @
ORIG
Rewire as follows:
V0
@ ®
O Q@

onG

Reverse 3AU6 to 3BC5 procedure.
Reverse 3BA6 to 3BCS procedure.
No changes. Tie pin No. 2 and No. 7 together.
No changes. Tie pin No. 2 and No. 7 together.
No changes. Tie pin No. 2 and No. 7 together.

No practical substitute.

No practical substitute.

No practical substitute.

No changes.

No practical substitute.

No changes.

Reverse 3AU6 to 3BZ6 procedure.
Reverse 3BA6 to 3BZ6 procedure.
No changes.

No changes.

No changes.
No changes.

Change socket to octal and rewire as follows:
No. 1 on miniature to No. 2 on octal

3 o 4

),

o 5 to 8
6 to 5

Rewire as follows: .
0 Change pin No. 3 to pin No. 4
Olad$)) 6 to 3
6 ®

(D )
ORIG
No changes.

Parallel circuits only. Reverse 3C4 to 3C5 procedure.
Reverse 3AU6 to 3CB6 procedure.
Reverse 3BA6 to 3CB6 procedure.

No changes.
No changes.

This Book Is In the Public Domain
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TUBE
3CE5

3CF6

3CS6
3DT6
3Q4

354

3v4

4BC5
4BC8

4BK17

4BN6

SUB.

3CB6
3CF6
3BC5
3BZ6
3CB6
3CE5

3BY6

3C4
3Q5

3C4

3Q5

3C4
3Q5 .

354

4CB6

4BK17
4BQ7
4BS8
4BZ7

- 4BZ8

4CXT7

4BC8
4BQ7
4BS8
4BZ38
4CX17

PERF.

Q BOAQAQ MHm

Q Q

QaaQQAQQ Q

QAQAQQQ

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No practical substitute.
Parallel circuits only. Reverse 3C4 to 3Q4 procedure.

Change socket to octal and rewire as follows:
Change pin No. 1 on miniature to pin No. 2 on octal

0 2 3
OdV) 4 to 4 ©0
® O® 5 to 8 [OpNO,
0 9 6 to 3 2529
G 7 to 7 I
Parallel circuits only. Rewire as follows:
0 Change pin No. 3 to pin No. 6 ®
© ﬁg 4 to 3 >
@
O Q 6 to 2 O Q@

ORiG U8

Change socket to octal and rewire as follows:
Change pin No. 1 on miniature to pin No. 2 on octal
2

0 to 3 i
oRdo) 3 to 5 2%
Y ® 4 to 4 @ 0
O Y 5 to 8 O30
ORIG 6 to 3 sus

1 to 7

Parallel circuits only. No changes.

Change socket to octal and rewire as follows:
Change pin No. 1 on miniature to pin No. 2 on octal
2

to

®V® to
O, to
®» @ to
one to

Rewire as follows:

SoOounw

U0 W

N B

0 Change pin No. 3 to pin No.

:i: 6 to

® @ ®)
ORiG sue

No cnanges. Tie pin No. 2 and pin No. 7 together.

No changes:

“No changes.

No changes.
No'changes. Pins No. 8 and No. 9 are connected
internally together.

No changes.
No changes.
No changes.

. No changes.

No changes. Pins No. 8 and No. 9 are connected
internally together.

No practical substitute.

This Book Is In the Public Domain
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4BQ7-4CX7 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
4BQ7 4BC8 G No changes.
4BKT7 G No changes.
4BS8 G No changes.
4BZ17 G No changes.
4BZ8 G No changes.
4CX17 G No changes. Pins No. 8 and No. 9 are connected
together internally.
4BS8 4BC8 G No changes.
4BK17 G No changes.
4BQ7 G No changes.
4BZ8 G No changes. -
4CX7 G No changes. Pins No. 8 and No. 9 are connected
together internally.
4BU8 No practical substitute.
4BX8 4BC8 G No changes.
4BK7 G No changes.
4BQ7 G No changes.
4BS8 G No changes.
4BZ8 G No changes.
4CXT7 G No changes. Pins No. 8 and No. 9 are connected
together internally. '
4BZ7 4BC8 G No changes.
4BK7 G No changes.
4BQ7 G No changes.
4BS8- G No changes.
4BZ8 G No changes.
4CX7 G No changes. Remove and tape any wires anchored on pin No. 9.
4BZ8 4BC8 G No changes.
4BK7 G No changes.
4BQ7 G No changes.
4BS8 G No changes. :
4CX17 G No changes. Remove and tape any wires anchored on pin No. 9.
4CB6 4BC5 G No changes.
4CX17 4BC8 G Rewire as follows:
@ Tie pins No. 8 and No. 9 together.
ORIG
4BK7 G Rewire as follows:
Tie pins No. 8 and No. 9 together.
0
@ g 3
ORIG ®® O)
4BQ7 G Rewire as follows: B
i Tie pins No..8 and No. 9 together.
ORIG
4BS8 G Rewire as follows:
Tie pins No. 8 and No. 9 together.
oG
4BZ8 G Rewire as follows:

Tie pins No. 8 and No. 9 together.

&

ORIG

This Book Is In the Public Domain



TUBE
4DT6
5AMS
5AN8

5AQ5

5AS4

5AS8

5AU4

5AV8

5AW4

SUB.

5AS8
5AV8

508

5Vé6

5AU4
5AW4
5U4GA
5U4GB
5V3
5931

5AM8

5AS4
5AW4
5R4GY
5T4
5U4G
5U4GA
5U4GB
5V3
5931

S5ANS
5U8

5AS54
5AU4
5R4GY
5T4
504G
5U4GA
5U4GB
5V3
5931

PERF.

Q IRQAQAQQ

Qb EEOHQQAQEHQ

HEHDEQQQAEQ

- RECEIVING TUBE"'SUBSTITUTIONS 4DT6-5AW4

CIRCUIT CﬁANGES NECESSARY
No practical substitute.

Reverse 5AS8 to 5AMS8 procedure,

Rewire as follows: )
Reverse connections on pins No. 1 and No. 3.

@00 Change pin No. 6 to pin No. 9

2 3 7 to 8

O @ 8 to 6

ORIG 9 to 7
Rewire as follows:

Change pin No. 2 to pin No. 9

3 to 8

7 to 3

8 to 2

9 to . i

ORIG

Change socket to octal and rewire as follows:

No. 1 on miniature to No. 5 on octal
HY 2 to 8
AlA 3 to 2 2%
O Qg 4 to 7 @ Q(D
o 5 to 3 AONO)
6 to 4 e
No changes. If transformer will stand 1.5 amperes more.
No changes.
No changes.
No changes.
No changes.
No changes.

Rewire as follows:

Change pin No. 1 to pin No. 3
. 3 to 1
6 - to 8
7 to 9
8 to 7
oRIG 9 to 6
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
Reverse SANS8 to 5AVS8 procedure.
Rewire as follows: .
Change pin No. 1 to pin No. 8
6 to 2 D B
7 to 7 O @
8 to 3 sue
ome 9 to 6
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

This Book Is In the Public Domain



5AX4-5U4GA

TUBE
5AX4

5AZ4

5B8
5BES8
5BKT7

5BR8
5BT8
5CGS8
' 5CL8
5CM8
5J6

5T4

5T8

-5U4G

5U4GA

5AS4
5AW4
5T4
5U4G
5U4GA
5U4GB
5X3
5V4
5931

5AX4
5V4
5Y3
5Y4

5Z4

5BQ7
5BZ7

5AS84
5AW4
5R4
504
5U4GA
5U4GB
5V4
5931

5A54
5AW4
5U4GA
5U4GB
5V3
5931

5AS4
5AU4
5AW4

'~ SR4AGY

S5T4
504G
5U4GB
5V3
5931

:
0|

QEHE HEREEQQEE

QQ

nEHEHEEDE

DEEEDEE

DEOHEEREEE

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY

No changes.
No changes. If transformer will stand 1.2 amperes more.
No changes.
No changes.
No changes.
No changes.
No changes. If transformer will stand 1.3-amperes more.
No changes.
No changes.

‘No changes.
No changes.
No changes.
‘Rewire as follows:
Change pin No. 2 to pin No. 7

A0 4 to 3 ©fo
éiiﬁb (OPANO)
@)o 6 to 5 O
00 ® 00 @
ORIG ) sus

No changes..
No practical substitute.
Nb practical substitute.

No changes.
No changes.

No practical substitute.
No practical substitute.
No practical substitute.
No practical substitute.
No practical substitute.
No practical substitute.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No practical substitute.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.

No changes. If transformer will stand 1.5 amperes more.
No changes. '

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

This Book Is In the Public Domain



RECEIVING TUBE SUBSTITUTIONS 5U4GB-6AKS

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

5U4GB 5AS4 E No changes.
5AU4 E No changes.
5AW4 E No changes.
SR4GT G No changes.
5T4 E No changes.
5U4G G No changes.
SU4GA E No changes.
5V3 E No changes.
5931 E No changes.
5U8 S5ANS8 G Reverse 5AN8 to 5U8 procedure.
5AVS G Reverse 5AVS8 to 5U8 procedure.
5V3 5AS4 G No changes.
5AU4 E No changes.
5AW4 G No changes.
5U4GB G No changes.
5V4 5931 G No changes.
5Veé 5AQ5 E. Reverse 5AQ5 to 5V6 procedure.
SW4 5Z4 E No changes.
5931 G No changes.
5X8 5ATS8 E Same as 6 AT8 to 6X8 procedure.
5Y3 5AZ4 E No changes.
5Y3WGT E No changes.
5Z4 E No changes.
5931 G No changes.
5Y4 5AZ4 E Reverse 5AZ4 to 5Y4 procedure.
5Z4 E No changes.
5931 G No changes.
5Z4 5AZ4 E No changes.
5V4 G No changes.
5W4 G No changes.
5Y3 E No changes.
5Y4 E No changes.
v 5931 G No changes.
6ABS8 : No practical substitute.
6ACT 6006 G Parallel circuits only. No changes.
6134 E No changes.
6ADS ‘ No practical substitute.
6AET . No practical substitute.
6AF4 = 3AF4 E Parallel circuits only. Install 7-ohm 5-watt resistor in series with
' the filament. ,
6T4 G No changes. ‘
6AG5 6186 E No changes.
‘6AH6 6485 E No changes.
6AK4 6C4 G Where space permits:
Pin No. 1 to pin No. 6 0
o 3 to 3 Od0)
2 2 ‘5 to 7 O O
0 @ 6 to 4 ) 0 4
- 8 to 5&1 sus
6AKS5 6AK5W E No changes.
5591 E No changes.
5654 E No changes.
6096 E No changes.

This Book Is In the Public Domain



6AL5-6AU4

TUBE
6AL5

6AL6

6AM6
6AM8

6AN8

6AQ4
6AQ5

6AQ6
6ARS8
6AS6

6AST

6AS8

6AT6
6ATS8

6AU4

10

SUB.

3ALS
6AL5SW
5726
6058
6097
6663

6BJ5S
6BS5

6064
5AMS8
6AS8

5AN8
6AWS

6AQ5W
6CM6
6005
6669

6066

6AS6W
5725

5998
6080

5AM8
6AMS8
6066

5AT8

6BRS
6X8

6AX4
6BL4
(Cont.)

QB & oOQ EEEEd

PERF.

E

0 QEmE

Mo B M Q Q@ WmQ HE

0Q

CIRCUIT CHANGES NECESSARY

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

Parallel circuits only. Install 5-ohm 5-watt resistor in series with

the filament.

No changes.
No changes.
No changes.
No changes.
No changes.

Parallel circuits only. Reverse 6BJ5 to 6AL6 procedure.

Reverse 6BS5 to 6AL6 procedure.

No changes.

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with

the filament.

Change pin No. 1 to pin No.
0

to

to

to

to

CO~JHW

ORIG

3
1

MO

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with

filament.
Rewire as follows: :
Change pin No. to pin No.

1
3 to
6 to
7 to
8 to

ORG 9

No practical substitute.

No changes.

Reverse 6CM6 to 6AQ5 procedure.

No changes.

No changes.

Parallel circuits only. No changes.

No practical substitute.

No changes.
No changes.

Parallel circuits only. No changes.
No changes.

3
1
9
8
7
6

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament and use same procedure as 5AM8 to 6AS8.

Reverse 6AM8 to 8AS8 procedure.

No changes.

Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with

filament.

Connect pins No. 8 and No. 3 together.

Rewire as follows:

Change pin No. 1 to pin No.
to
to
. to

to
to

onG to

WWoo-Jnwh

No changes.
No changes, where space permits.

This Book Is In the Public Domain
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TUBE

6AU4
(Cont.)

6AU6

6AUS8

6AVa

6AV6

6AWS

6AX4

6AXS
6AX8
6AZ8
6BA6

SUB.
6U3

6V3

6W4a
3AUs
4AU6
6AUGWA
5749
6136
6AW
6BA

6BH8
6U8

6BX4
6W5

6X4
6X5

3AV6
6066

6ANS8
6AU8

6AU4
6BL4

6BW4
6U8

3BA6

6BAG6W
6DA6
5749
6136

PERF.

QQ QQQ QQ Q @B QQ mQ QOQQ mQE m B Q

oEeE o

RECEIVING TUBE SUBSTITUTIONS ' 6AU4-6BAS

CIRCUIT CHANGES NECESSARY

Change socket to miniature and rewire as follows:
No. 3 on octal to pin No. 3 on miniature

©0 5 to 9
2O 7 to 5 AORO
oo - 8 to -4 _ 00

ORIG

occ

Change socket to miniature and rewire as follows:

No. 3 on octal to cap on miniature
®®© 3 to pin No. 2 and 7 o0
to 4 @©
oS 8 to 5 3 3
ORIG O @
SU8
No changes.

g?rallet circuits only. Install 5-ohm 5-watt resistor in series with
ament.
Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

No changes.
No changes.
No changes. ~
No changes.
No changes.
No changes.
Parallel circuits only. Rewire as follows:
Change pin No. 1 to pin No. 8
2 to
3 to 1
6 to 7
7 to 2
8 to 3
one 9 to 6 b
No changes.
Change socket to octal and rewire as follows:
No. 1 on miniature to pin No. 3 on octal -
© 3 to 7 (0J6)
S 4 to 2 %
O @ 6 to 5 O~ @
ORIG 7 to 8 sue
No changes.

Same as 6AV4 to 6W5 procedure. -

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

No changes.

Parallel circuits only. Reverse 6AN8 to 6AWS8 procedure.
No changes.

No changes.
No changes.

Reverse 6BW4 to 6AX5 prdcedure.

No changes.

No practical substitute.

Pafallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

No changes.

Reverse 6DA6 to 6BA6 procedure.

No changes.
No changes.

n
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6BA8-6BHS THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

_TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6BAS 6AUS G No changes.
6AWS G No changes.
6BHS8 G No changes.
6BC4 6AJ4 G Rewire as follows:
Change pin No. 1 to pin No. 5
2 to -3
4 to 7
’ ) to 8
6 to 2
7 to 3
ome 8 to 3
9 to 5
6BC5 3BC5 , E Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament. -
6BC8 4BC8 E Fﬁaralle% circuits only. Install 3.5-ohm 5-watt resistor in series with
o ament.
5BCS8 E Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with
filament. '
6BK7 G No changes.
6BQ7 G No changes.
6BS8 G No changes.
6BZ7 E No changes.
6BZ8 G No changes.
X155 G No changes.
6BD4A 6BK4 E No changes.
6BD6 6DA6 G Reverse 6DA6 to 6BD6 procedure.
5749 G No changes.
6BE6 3BE6 E :’tla.rallel circuits only. Install 5-ohm 5-watt resistor in series with
v ilament. ‘
6BY6 ‘G No changes.
5750 E No changes. ‘
6BET7 _ No practical substitute.
6BES SBES E ll’?l“auel circuits only. Install 1.5-ohm 5-watt resistor in series with
. ament.
6U8 E Rewire as follows:
: Change pin No. 1 to pin No. 9
2 to 1
3 to 8
6 to 7
P
0
o 9 to 2
6BG6 - 6DN6 G No changes.
6BH5 - 6BD6 G ' Change socket to miniature and rewire as follows:
Change pin No. 1 to pin No. 6 on miniature.
2 to 1 : v
Po6 3 o
5 to 4 vl
6 to 5
[ 3 to 7 sue
6BJ6 G Change socket to miniature and rewire as follows:
. Change pin No. 1 to pin No. 6 on miniature.
(Cont.) ‘ 2 to 1
3 to 7 ©
1 to 3 A
: 5 Q9
o 3 to 2 =
12
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TUBE

6BH5
(Cont.)

6BH6

6BH8

6BJS

6BJ6

6BJ7
6BJ8
6BK4
6BK6
6BK7

6BL4

6BN4

6BNS
6BN6

SUB.
6DA6

65S7

6065
6265
6661
6AUS8
6AWS8
6BAS8

6AL6

6M5

6DA6
6662

6BN8
6BD4-A
6066
5BK7
6BC38
6BQT
6BS8
6BZ7
6BZ8
X155

6AU4-GTA
6AX4

2BN4
3BN4

3BN6

(Cont.)

Q QOQ EEQ

Hom U0 Qo000 B Q B Q

PERF.

mQ

RECEIVING TUBE SUBSTITUTIONS 6BH5-6BNé6

CIRCUIT CHANGES NECESSARY
Rewire as follows:

Change pin No. 1 to pin No. 8
3 to 9
6 to 7

oms

Parallel circuits only. Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 6 on octal

2
L8 L
5 to 7 ‘ﬁQ&
o6 6 to . 8 rT
3 to 5
Parallel circuits only. Reverse 6065 to 6BH6 procedure.
No changes.
No changes.
No changes.
No changes.
No changes.
Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 5 on octal
B 2 to 8
ORd0)) 3 to 2 0
@ ® 4 to 7 %@
® § 5 to cap 00
oRiG 7 to 4 Ty
Change miniature socket to noval and rewire as follows:
Change pin No. 1 to pin No. 2
0 2 to 3
5V 3 to 4 5V
® 4 to 5 )
O ¢ 5 to 7 D Q
one 7 to 1 0

Reverse 6DA6 to 6BJ6 procedure.
No changes.

No practical substitute.
No changes.
No changes.
No changes.

Parallel circuits only. Install 2.6-ohm 5-watt resistor in series with
filament.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.
No changes.

l:inrallel circuits only. Install 6.8-ohm 5-watt resistor in series with
filament. ‘ )
Parallel circuits only. Install 7-ohm S5-watt resistor in series with
filament.

No practical substitute.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

13
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6BN6-6BS7
TUBE

6BN6
(Cont.)

6BN8
6BQ6
6BQ1T

6BR7

6BRS _

6BS5

6BS7

14

SUB.
4BN6

6BJ8
6DQ6
4BQ7

5BQT.

6BCS8
6BK7
6BS8
6BZ17
6BZ8
X155

6BS7
6C6

6J7

6WT
7C1

5BRS8

6AL6

6BR7

6C6

. (Cont.)

THIRD SUPPLEMENT -~ RECEIVING TUBE SUBSTITUTION GUIDE

PERF.
E

QE QAQQQQ B B @B Q

CIRCUIT CHANGES NECESSARY

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

No changes.

No changes.

" Parallel circuits only. Install 4-ohm 5-watt resistor in series with

filament. ) ) -

Parallel circuits only. Install 2-ohm 5-watt resistor in series with
filament.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

Reverse 6BS7 to 6BR7 procedure.
Parallel circuits only. Change socket to six pin socket and rewire
as follows:

Change pin No. 2 to grid cap
to No. 5
to 1
to 6
to 2
to 3
to 4

Parallel circuits only. Change socket to octal and rewire as
follows:

ORIG

COJnNk

Change pin No. 2. to grid cap on octal
3 to No. 8
4 to 2 ®
5 to 7 9
7 to 3 0
- 8 to 4
-9 to 5
Same as 6BR7 to 6J7 procedure.
Change socket to octal and rewire as follows:
Change pin No. 2 to pin No. 6 on octal
to 7
4 to 1
5 to 8 ®©
17 to 2 00
e 8 to 3
9 to 4

Parallel circuits only. Install 3-ohm 5-watt resistor in series with
filament.

Change socket to octal and rewire as follows:

€3

20
o)
@)

sue

Change pin No. 1 to pin No. 5 on octal
' to 5 -
3 to 8 (0]6)
4 to 2 20O
5 to 7 OO}
o 7 to cap By
9 to 4
Rewire as follows:
Change grid cap on 6BS7 to pin No. 2.
Change socket to six pin. ‘
Change pin No. 3 to pin No. 5
4 to 1 Y0
5 to 8 © ®
8 to 3 —
= PoE
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TUBE

6BST
(Cont.)

6BS8

6BT6
6BT8

6BU5
6BUS

6BV1
6BV8
6BW4

6BWT

SUB.
6J7

6W17
7CcT

4BS8
5BS8

6BC8
6BK7
6BQ7
6BZ17
6BZ8

X155

6066
5BT8

3BUS

4BU8

6AX5

6V4

124

6BX6

PERF.

H 0 QQQEHQQ B o

o]

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

Parallel circuits only. Change socket to octal and rewire as follows:

Change pin No. 3

5
7
8
9

ORG

»>

Same as 6BS7 to 6J7 procedure.

to pin No. 8 on octal

to
to
to
to
to

Change socket to loctal ind rewire as follows:

Change pin No. 3

O

OnIG

O30k

to pin No. 7 on octal

to
to
to
to
to

D WaIN

[N CN-- N

0]
Q@ O,
ooo

0]V)
OPNO)
%

Sue

Parallel ¢ircuits only. Install 3.5-ohm 5-watt resistor in series with

filament.

Parallel circuits only. Install 1.5-ohm 5-watt resistor in series with

the filament.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.

Parallel circuits only. [nstall 2,5-ohm 5-watt resistor in 'series with

filament.

No practical substitute.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with

filament.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with

filament.

‘No practical substitute.
'No practical substitute.

Change socket to octal and rewire as follows;
to No. 5 on octal

Change pin No. 1

O30

oG

Rewire as follows:

v f Change pin No. 9'

onG

to 2
to 7
to 3
to 8
to pin No. 3

Change socket to loctal and rewire as follows:

Change pin No. 1

O

oRIG

OO

No changes.

This Book Is In the Public Domain

to pin No. 6 on octal

to
to
to
to

=J W 0O

6BS7-6BW7
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. 6BX4=6CAS

TUBE
6BX4

6BX6
6BX8

6BY6

6BY8
6BZ6

6BZ17

6BZ8

6C4

6C6
6CA5

16

SUB.
6AX5

6AV4

- 6X4

6X5

6BNT7
4BX8
6BC8
6BE6
6BK17
6BQT7
6BZ17
6BZ8
X155
3BY6

6Cs6
5915

3BZ6
4BZ6

6CB6
6DE6

4BZ7

5BZ7 -

6BC8

6BKT

6BQ8
6BS8
6BZ8
X155

4BZ8

6BC8
6BK7
6BS8
6BZ17

X155

5610

- 6135

6BRT
TAS

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

E

HQQQQ B HHOEHNQQ H m mE o

Q Q@ me

eQ B QAN B Q QQQ

CIRCUIT CHANGES NECESSARY

Parallel circuits only. Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 3 on octal
o 3 to
Q) ), 4 to
9 6 to 0
(D Q) 7 to OO
[ . U
Parallel circuits only. No changes.
No changes.
Same as 6BX4 to 6AXS5.

BON

XS YO
OO
A

No changes.

'Para.llel circuits only. Install 3.5-ohm 5-watt resistor in series with

filament.

No changes.
No changes.
No changes.
No changes.

‘No changes.

No changes.
No changes.
No changes.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament. ' '

No changes.

No changes.

No practical substitute.

Parallel circuits only.
filament.

Parallel circuits only.
filament.

No changes.

No changes.

Parallel circuits only.
filament.

Parallel circuits only.
filament.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

Parallel circuits only.
filament.

No changes.
No changes.
No changes.
No changes.
No changes.

Install 5-ohm 5-watt resistor in series with
Install 4.7-ohm 5-watt resistor in series with

Install 2.5-ohm 5-watt resistor in series with
Install 1.5-ohm 5-watt resistor in series with

Install 3.5-ohm 5-watt resistor in series with

No changes.
No changes.

Parallel circuits only. Reverse 6BR7 to 6C6 procedure.

Parallel circuits only. Change socket to octal-and rewire as follows:
Change pin No. 1 to pin No. T on-octal

5 2 g 6
® 3 1 0)O
¢) ® 4 to 8 3 ((’)
O Q 5 to 6 OO
6 to 3
7 to 2

su8
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TUBE
6CAT7
‘6CB5

6CB6

6CD6
6CD7
6CES

6CG17

6CG8

6CH6
6CHT

6CHS8

SUB.
6L.6
6BG6

6CD6
6BZ6
6DC6
6DE6

6DN6

3CES
4CES

6BZ6
6CB6

6DE6

6BL7
6BX7

6SN7

12AU7

5CG8
6ATS8

6X8

6132

6BC8
6BK7
6BQT7
6BS8
6BZ17
6BZ8
X155

PERF.

H #QQ U

B ob =5 #HO B3 oo

HEHQQQQ o

RECEIVING TUBE SUBSTITUTIONS 6CA7-6CHS8

CIRCUIT CHANGES NECESSARY
Parallel circuits only. No changes.
Rewire as follows:

Ch i . .
@@ @ ange pin No i g pin No g @®0©%
500 6 to 3 NOM(O
O"Q@ Sue

Same as 6CB5 to 6BG6 procedure.

No changes.
No changes.
No changes.

No changes.
No practical substitute.

f"?rallei circuits only. Install 5-ohm 5-watt resistor in series with
ilament.
Parallel circuits only. Install 4.7-ohm 5-watt resistor in series with.
filament.
Same as 6CES to 6CB6 procedure.
Rewire as follows:
Connect pin No. 7 to pin No. 2
Same as 6CES to 6CB6 procedure.

Same as 6CG7T to 6SN7 procedure.
Parallel circuits only. Same as 6CG7 to 6SN7 procedure.

Change socket to octal and rewire as follows:

Change pin No. 1 to pin No. 2 on octal
to 1

ORIG

to
to
to
to
to
to

Y- Y AT
O U1 =300 0
08
©

Parallel circuits only. Rewire as follows:
Reverse wires connected to No. 5 and No. 9

Parallel circuits only. Install 2,5-ohm 5-watt resistor in series with
filament.
Rewire as follows:

Connect pin No. 8 to'pin No. 3

Rewire as follows:

No. 1 to No. 2

2 to 3

V4O, Oy 3 to 6

P 04 6 to 9

) 00 7 to 8

- 8 to 6

9 to 7

No changes.

Tie pin No. 8 and No. 9 together.
Tie pin No. 8 and No. 9 together.
Tie pin No. 8 and No. 9 together.
Tie pin No. 8 and No. 9 together.
Tie pin No. 8 and No. 9 together.
Tie pin No. 8 and No. 9 together.

Tie pin No. 8 and No. 9 together.

No practical substitute.
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6CJ6-6CS5

TUBE
6CJ6

6CL6
6CL38

6CM6

6CMT

6CM8

6CN6
6CN7
6CQT
6CR6

6CS5

18

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

SUB. PERF. CIRCUIT CHANGES NECESSARY
6CD6 G Where space permits. Change socket to octal and rewire as follows:
Change pin No. 2 to pin No. 5 on octal
3 to 3
4 to 2 010
5 to 7 Q%
- 8 to 8 O @
9 to 3 s
6677 E No changes.
5CL8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament.
5CM6 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament.
5V6 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with
filament. Change socket to octal. Rewire as follows:
Change pin No. 1 to pin No. 4 on octal
3 to 5
) 4 to 2 0J0)
p" ".,4 5 to 7 Q%
@ 00 6 to 5 ollO
s 7 to . 8 suB
9 to 3
6AQ5 G Change socket to miniature and rewire as follows:
Change pin No. 1 to pin No. 6 on miniature
3 to 1
‘4 to 3 ®
5 to 4 S
6 to 7 D @
oma 1 to 2 SuB
9 to 5
6V6 G Same as 6CM6 to 5V6 procedure. '
6W6 G Parallel circuits only. Same as 6CM6 to 5V6 procedure.
6CS7 G Rewire as follows:
Change pin No. 3 to pin No. 8
8 to 3
ORIG
S5CM8 E Parallel circuits only. Install 2.5-ohm 5-watt resistor in series with the
filament.
No practical substitute.
No practical substitute.
No practical substitute.
6SF'7 G Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 3 on octal
2 to 5
3 to 8
5O 4 to 7 0%
® 5 to 6 o1@)e
0 Q 6 to 4 OO
ORIG 7 tO 2 sue
6CUS G Reverse 6CU5 to 6CS5 procedure.
(Cont.) '
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RECEIVING TUBE SUBSTITUTIONS 6CS5~6DA6

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6CS5 6K6 G Change socket to octal and rewire as follows:
(Cont.) Change pin No. 1 to pin No. 4 on octal
2 to 8
3 to 5 56
4 to 2
5 to 7 Q%
6 to 5 OMO)
: oRte 7 to 8 B
9 to 3
6V6 G Same as 6CS5 to 6K6 procedure.
6W6 E Same as 6CS5 to 6K6 procedure.
6Y6 G Same as 6CS5 to 6K6 procedure.
6CS6 3Cs6 E Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament. '
6BY6 G No changes.
6CS7 6CMT G Reverse 6CM7 to 6CS7 procedure.
6CU5 6CS5 G Change socket to noval and rewire as follows:
Change pin No. 1 to pin No. 2 on noval
2 to 3
© 3 to 4
00 4 to 5 000
D @ 5 to 6 ©) %
O @
ORI 6 to 1 sus
7 to 9
6V6 G Same as 6CUS to 6W6 procedure.
6W6 G Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 8 on octal
2 to 5
© 3 to 2
00 % 4 to 7 @®©@
O @ 5 to 5 @ (Y
one 6 to 4 O Q@
7 tO 3 suB
6Y6 G Same as 6CL5 to 6W6 procedure. .
6CU6 6DQ6 E No changes.
6CX7 4CX17 E Parallel circuits only. Install 3.5-ohm 5-watt resistor in series with
filament.
6BCS8 G No changes. Tie pin No. 8 and No. 9 together.
6BK7 G Same as 6BC8 to 6CX1.
6BQ7 E Same as 6BC8 to 6CX1.
6BS8 G Same as 6BC8 to 6CX1T.
6BZ17 G Same as 6BC8 to 6CXT1.
6BZ8 G Same as 6BC8 to 6CX1.
X155 G Same as 6BC8 to 6CXT.
6DA6 6BA6 G Change socket to miniature and rewire as follows:
Change pin No. 2 to pin No. 1 on miniature
3 to 7
4 to 3
5 to 4 590
7 to 5 ©) ®
8 to 6 (D Q)
o 9 to 2 =
6BD6 G Same as 6DA6 to 6BA6 procedure.
6BJ6 G Parallel circuits only. Change socket to miniature and rewire as follows:
Change pin No. 2 to pin No. 1 on miniature
3 to 2
4 to 3 6O
5 to 4 0
T to 5 D 0
8 to 6 o
ome 9 to 7
19
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6DB6-6SJ7

TUBE
6DB6

6DC6

6DEG6

6DG6

6DN6
6DQ6

6DT6

6F'6

6H6
6J4
6J5
6J6

6J7

6K6

6K7
6L.6

6M5
6N7
6Q5
6S7
6SAT
6SBTY
6SG7
6SH7
6SJ7

20

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

SUB.

6BZ6
6CB6
6DC6

6BZ6
6CB6
6DE6
6K6
6V6
6W6

6BG6
6CD6

6BQ6
6CU6

3DT6
4DT6
1621
1622
5679
6J4WA
2C22

5964
6101

1221
6059
7000

1621
5871

5732
1621
1622
5881
5932
6550
6BJ5
1635
884

5732
5961
5961
6006
6006

6SJTWGT
6006

PERF.

H o QQ #HQ B0 Q00 QQQ

oF Q B QO B Q B B e HEEeQ B R Qo \mE o ®B Q [

‘Parallel circuits only.

CIRCUIT CHANGES NECESSARY
No practical substitute.

No changes.
No changes.
No changes.

No changes.

No changes.

No changes.

Parallel circuits only. No changes.
No changes.
No changes.

No changes.
No changes.

No changes.

No changes.

Parallel circuits only. Install 5-ohm 5-watt resistor in series with
filament.

Parallel circuits only.
filament.

Install 4.7-ohm 5-watt resistor in series with
No changes.

Parallel circuits only. No changes.

Reverse 5679 to 6H6 procedure.

No changes.

Reverse 2C22 to 6J5 procedure.

No changes.
No changes.

Reverse 1221 to 6J7 procedure.
Reverse 6059 to 6J7 procedure.
No changes.

Parallel circuits only. No changes.
No changes.

No changes.

Parallel circuits only. No changes.
No changes.

No changes.

No changes.

No changes.

Reverse 6BJ5 to 6M5 procedure.
Parallel circuits only. No changes.
No changes.

Parallel circuits only. No changes.
No changes.

No changes.

No changes.

No changes.

No changes.
No changes.
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TUBE
6SK17

6SL.7

6SNT

6s5U7
6T4

6U3
6U7
6U8

6V3
6V4
6V6

6W2
6X2
6X4

6X5

6Y7

TAS5
TA6

TAUT

ct

TF8
TZ4

SUB.

6006
6137

6SLTWGT
6113

6SNTWGT
6180

6113
3AF4
6AF4¢
6AU4
5732

6AUS8
6AX8

6AU4
6BW4
1621
1622
58171
5992
6061
6X2
6W2
6AV4
6BX4
6X4W
6063
6202
6AV4
6BX4
6X5WGT
1635
6CAS

6ALS

12AT7
12AU7
12AV17

6BR7
6BST

TF8W
6BW4

PERF.

mno

Q Q ® B QFEEBOER B Q HREOO Q Q Q0 Q@ Q Q Q =B FBER #m
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RECEIVING TUBE SUBSTITUTIONS 6SK7-7Z4

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.

Parallel circuits only. Install 7-ohm 5-watt resistor in series with
filament.

No changes.

Parallel circuits only. Reverse 6AU4 to 6U3 procedure.

No changes.

Parallel circuits only. Reverse 6AU8 to 6U8 procedure.
No changes.

Reverse 6AU4 to 6V3 procedure.

Parallel circuits only. Reverse 6BW4 to 6V4 procedure.
Parallel circuits only. No changes.

Parallel circuits only. No changes.

No changes.

No changes.

Reverse 6061 to 6U6 procedure.

No changes.

No changes.

Parallel circuits only. No changes.

No changes.

No changes.

No changes.

No changes.

Parallel circuits only. Reverse 6AV4 to 6X5 procedure.
Reverse 6BX4 to 6X5 procedure.

No changes.

No changes.

Reverse 6CA5 to TA5 procedure.

Parallel circuits only. Change socket to miniature and rewire as follows:

Change pin No. 1 to pin No. 3 on miniature
2 to
3 to 2 ®
2% 6 to 7 A
Qg 7T to 1 Y:
O® O @
ORIG 8 tO 4 sue
Same as TAUT to 12AU7T procedure.
Rewire as follows:
Change pin No. 5 to pin No. 9
Same as TAUT to 12AUT procedure.
Reverse 6BR7 to TC7T procedure.
Reverse 6BS7 to 7CT procedure,
No changes.
Reverse 6BW4 to 7Z4 procedure.
21
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8AUS-12AQ5 THIRD SUPPLEMENT ~ RECEIVING TUBE SUBSTITUTION GUIDE

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY

8AUS8 8AWS G No changes.
8BAS8 G No changes.
8BHS8 G No changes.
8AWS 8AUS G No changes.
- 6BHS8 G No changes.
8BA8 8AUS8 G No changes.
8AWS G No changes.
8BH8 8AUS8 G No changes.
8AWS G No changes.
8BNS . No practical substitute.
8CGT 8SN17 G Same as 6CGT to 6SNT procedure.
8CM17 8CS7 G Rewire as follows: .
Change pin No. 3 to pin No. 8
4G @ OX 8 to 3 ool
& &3
9 ‘ ' O Q
ORIG sus
8CNT7 N No practical substitute.
8CS7 8CMT G Same as 8CMT7 to 8CST procedure.
8SN7 8CG17 G Same as 6CGT to 6CSN7 procedure.
9BMS5 9BW6 G Rewire as follows:
Change pin No. 1 to pin No. 2 on noval
2 to 3
© 3 to 4
00 4 to 5 ®®©©
D 0 5 - to 7 Q. ®
ORIG 6 m 8 ® @
7 to 1 sus
9BW6 9BM5 G Same as 9BM5 to 9BN6 procedure, Tie pin Nos. 3 and 9 together.
12A7 No practical substitute.
12AB5 . No practical substitute.
12AC6 12AF6 G No changes. ;
12AD6 12AG6 G No changes.
12AD7 12AX E  Parallel circuits only. No changes.
' 12SL.7 G Parallel circuits only. Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 2 on octal
. 2 to
3 ttg 3
4 8 (0]O)
5  to 7 203
6 to 5 (OO)
oG 7 to 4 BT
8 to 6
12AE6 12AT6 G No changes.
12AV6 G No changes.
12AF6 12AC6 G No changes.
12AG6 12AD6 G No changes.
12AJ5 No practical substitute.
12AQ5 12CM6 E Reverse 12CM6 to 12AQ5 procedure.
(Cont.)
22
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RECEIVING TUBE SUBSTITUTIONS 12AQ5-12C5

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
12AQ5 12Ve6 E Change socket to octal and rewire as follows:
(Cont.) Change pin No. 1 to pin No. 5 on octal
) 2 to 8
© 3 to 2 010
®
AR 4 to 7 o)
O @ 5 to 3 0O
oG - 6 to 4 sue
7 to 5
12AS5 No practical substitute.
12AT7 12ATWA E No changes.
6060 E No changes.
6201 E No changes.
6679 E No changes.
12AU7 12AUTWA E No changes.
5814 E No changes.
5963 G No changes.
6067 E No changes.
6189 E No changes.
6680 E No changes.
12AV5 12BQ6 E Same as 12CU6 to 12AV5 procedure.
12CU6 E Same as 12CU6 to 12AVS5 procedure.
12DQ6 E Same as 12CU6 to 12AVS5 procedure.
12AV7 5965 G No changes. ‘
12AX7 12AD7 E No changes.
5751 E No changes.
6057 E No changes.
6681 E No changes.
12AY7 6072 E No changes.
12BH7 6350 G Reverse 6350 to 12BHT procedure.
12BJ7 " No practical substitute.
12BK5 6BK5 E Parallel circuits only. Install 6-ohm 20-watt resistor in series with
filament.
12BL.6 No practical substitute.
12BQ6 6BQ6 E Parallel circuits only. Install 6-ohm 20-watt resistor in series with
filament.
12AV5 G Reverse 12AV5 to 12BQ6 procedure.
12CH6 E No changes.
» 12DQ6 E No changes. .
12BR7 No practical substitute.
12BV7 12BY7 E No changes.
12BW4 6BW4 E Parallel circuits only. Install 7-ohm 20-watt resistor in series with
filament.
12X4 G Pall'allel circuits only. Change socket to miniature and rewire as
follows:
Change pin No. 1 to pin No. 6 on miniature
4 to 3
5 to 4 i ®
7 to 1 AR
9 to 7 O Q@
ORIG sup’
12BY7 12BV7 E No changes.
12C5 12CA5 G No changes.
' (Cont.)
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12C5-12CU6

TUBE

12C5
(Cont.)

12CA5

12CM6

12CM6

12CN5
12CR6
12Cs6

12CT8
12CU5

12CU6

24

SUB.
12L6

6CA5

12C5
12L6

SCMé6

6CMé6
12AQ5

12vé6

3Csé6
6CS6
6BY6

6CU5
12L6

12weé
12AV5

12BQ6
12DQ6

THIRD SUPPLEMENT -~ RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

G

0 Q@ m

m =

mm

CIRCUIT CHANGES NECESSARY.

Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 8 on octal

2 oE
0 2
OdO) 4 to 7 O%
® O 5 to 5 @ O@
® @ 6 to 4 0O}
ORI 7 to 3 sue

Parallel circuits only. Install 5-ohm 20-watt resistor in series with
filament.

No changes.

Same as 12C5 to 12L6.

Parallel circuits only. Install 14-ohm 20-watt resistor in series with
filament.

¥

Parallel circuits only. Install 14<ohm 20-watt resistor in series with
filament.

Change socket to miniature and rewire as follows:

Change pin No. 1 to pin No. 6 on miniature
to
to
to
to
to

to
Change socket to octal and rewire as follows:

Change pin No. 1 to pin No.
ORIG

to
No practical substitute.

Yo
[
Q)
sue

Q@
Q@
0,

oRG

O-Joounkw
QDI =IO

on octal

4

(o]
to 7 2%
to 5 @ O [0)
to 8 OO
to 3

Sus

O=JOON b W

No practical substitute.

g:la,rallel circuits only. Install 16-ohm 20-watt resistor in series with
ament.

Parallel circuits only. Install 21-ohm 20-watt resistor in series with
the filament. ‘
Parallel circuits only. Install 21-ohm 20-watt resistor in series with
filament.

No practical substitute.

Plzla.rallél circuits only. Install 5-ohm 20-watt resistor in series with
filament.
Change socket to octal and rewire as follows:

Change pin No. 1 to pin No. 8 on octal

0 2 to 5
Ohd0)) 3 to 2 D
O @ 4 to 7 2%
0 9 5 to 5 o1@)o
on 6 to 4 OO
T to 3 sve

Same as 12CU5 to 12L.6 procedure.

Rewire as follows:
Change pin No. 4 to pin No.

8 -
o0 5 to 1 Qo
O% P.Cap to 5
N | 8 to 3 O
ORIG

No changes.
No changes.

8

&
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TUBE
12D4

12DQ6

12F'8
12G4

12G8
12H4

12J5

1238
12K5
12L6

12R5

12SL7
12SN7’
12U7
12V6
12W6

12X4

SUB.

12AX4
12AV5

12BQ6
12CU6

12H4
1235

14A4

12G4
12J5

14A4

12G4
12H4

12We6
1632

12w6

2C52
5814

12CMé6
12L6
12R5
1632

12BW4

PERF.

QAAQ

=E

ool

mm

=m

0 =EQE =

RECEIVING TUBE SUBSTITUTIONS 12D4-12X4

CIRCUIT CHANGES NECESSARY

No changes.

Reverse 12AVS5 to 12DQ6 procedure.
No changes.

No changes.

No »oractical substitute.

Remove, connect, and tape up any wires on pin No. 2.
Change socket to octal and rewire as follows:

Change pin No. 1 to pin No. 3 on octal
. 3 to 2 50
©® 5 to 3
AP 4 to 7 50
D @ 6 to 5 (0O
ORIG 7 to 8 o8
Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 2 on octal
® 3 to 1 (0]0)
A % 4 to 8 %O%
D O 5 to 2 OO
6 to 6 sus
ORIG 7 tO 7
No practical substitute.
No changes. :
Change to octal and rewire as follows:
Change pin No. 1 to pin No. 3 on octal
® 3 to 2
O 5 to 3 @®©@
@
D @ 4 to 7 @) O
6 to 5 OO
ORIG 7 tO 8 Sus
Same as 14A4 to 12G4 procedure.
Reverse 12G4 to 12J5 procedure.
Reverse 12H4 to 12J5 procedure.
No practical substitute.
No practical substitute.
\No changes.
No changes.
Change socket to octal and rewire as follows:
Change pin No. 1 to pin No. 8 on octal
.2 to
® 3 to 2
ORdO)
D ® 4 to 7 @©©
D Q 5 to 5 2 Q0
_ 6 to 4 OO
7 to 3 sus

Parallel circuits only. No changes.

Parallel circuits only. Reverse 5814 to 12SN7 procedure.
No practical substitute.

Reverse 12CM6 to 12V6 procedure.

No changes.

Reverse 12R5 to 12W6 procedure.

No changes.

Reverse 12BW4 to 12Y4 procedure.

This Book Is In the Public Domain
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14A4-25C5

TUBE
14A4

15A6
15A8
16A5
17AV5

17TAX4

17C5
17CA5

17DQ6

17TH3
17Z3

18A5
19AU4

19X3
19X8
21A6
25AV5

25AX4

25C5

26

SUB.

12G4
12H4

6AV5
12AV5
17DQ6
6AX4
12AX4

6CAS5
12CAS

6DQ6
12DQ6
17AV5

17AX4

6AU4
19X3

19AU4

25CU6
25DQ6

17AX4

25U4
25W4

25CAS
(Cont.)

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

E
E

3 B ¢ B s I < B 5 |

Q Q0 B Q@

CIRCUIT CHANGES NECESSARY

Reverse 12G4 to 14A4 procedure.
Reverse 12H4 to 14A4 procedure.

No practical substitute.
No practical substitute.
No practical substitute.

Parallel circuits only. Install 8.7-ohm 25-watt resistor in series with
filament.

Parallel circuits only. Install 7-ohm 10-watt resistor in series with
filament. : '

Same as 12CU6 to 12AVS5 procedure.

Pala.rallel circuits only. Install 18-ohm 20-watt resistor in series with
filament.
Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.

No practical substitute.

tl_’arallel circuits only. Install 9-ohm 20-watt resistor in series with B
ilament. . .

Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.

Parallel circuits only. Install 9-ohm 20-watt resistor in series with
filament.

Parallel circuits only. Install 10-ohm 20-watt resistor in series with
filament.

Same as 12CU6 to 12AV5 procedure.

No practical substitute.
Where space permits change socket to octal and rewire as follows:

Change pin No. 4 - to pin No. 8 on octal
cap to 3

: 5 zo 7 40
9 o 5
O@
SuB

e

No practical substitute.

Parallel circuits only. Install 7-ohm 30-watt resistor in series with
filament.
Parallel circuits only. Change socket to miniature and rewire as
follows:

Change pin No. 3 to pin No. 3 on miniature

® 5 to 9
G)O% 7 to 4
ORIG

Parallel circuits only. Reverse 19AU4 to 19X3 procedure.

No practical substitute. ‘
No practical substitute.

Reverse 25CU6 to 25AV5 procedure.
Reverse 25DQ6 to 25AVS5 procedure.

Parallel circuits only. Install 18-ohm 10-watt resistor in series
with filament.

No changes.

No changes.

No changes.

This Book Is In the Public Domain



TUBE

25C5
(Cont.)

25CAS

25CD6
25CU6

25DN6

25DQ6

25L.6
25U4

25W4
25W6
28D7

40A1
40B2
50A1
50BKS5

X155

807
884
1221

SUB.
25L.6

25W6
25C5
25L:6
25W6
25DN6

25AV5

25BQ6
25DQ6

25CD6
25AV5

25BQ6
25CU6

6046

25AX4
25W4

25U4
25L6

28DTW
1238

40B2
40A1

25BK5S

6BC8
6BK7
6BQ7
6BS8
6BZ7
6BZ8

5933
6Q5
6J7

PERF.

Q0 000 Q

Q Q \BEE B Q = R Q Qe Q #HN

=

Q Q 0 EQQAQQRQ

RECEIVING TUBE SUBSTITUTIONS

onrg

CIRCUIT CHANGES NECESSARY

Change socket to octal and rewire as follows:
to pin No. 8 on octal *

Change pin No. 1

3

©

ONdO)

@ O 4

O @ 5
6
7

Same as 2516 to 25C5 procedure.

No changes. ,
Same as 25C5 to 25L.6 procedure.
Same as 25C5 to 25W6 procedure.

No changes.

Rewire as follows:

Change pin No. 5

cap
o :
@ )

ORIG

No changes.
No changes.

No changes.

Same as 25CU6 to 25AV5 procedure.

No changes.
No changes.

No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.

No changes.

No practical substitute.

to
to
to
to
to
to

to pin No.
to
to
to

wh g o

O WL =

25C5-1221

)
@
@

Sue

Parallel circuits only. Install 84-ohm 20-watt resistor in series
with filament.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.

No changes.

Rewire as follows: Change socket to octal.
to pin No. 2 on octal

Change pin No. 1

©
DU WN
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1238-5726

TUBE
1238

1266
1621

1622

1631

1632

1633
1635

5591

5610
5633
5634
5637

5638
5654

5670

56TOWA
5679

5692
5725

5726

28

SUB.
28D7
OB3
6F6
6K6
6L6
6V6
5881
6F6
6L6
6V6
5881
6L6

12L6
12W6

6N17
6Y17

6AK5
5654

6C4

5634
5633
5646

5591
6096

2C51
56TOWA

5670
6H6

6180

6AS6
6AS6W
6187

6ALS5
6ALSW
6058
6097

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

PERF.

G

Q HoOnQ HAQAQQ Q

=

Q=3 B Q Q0 QQ

Q Q mQ \HE

QEEQ HEQ M

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.

Parallel circuits only. No changes.
Parallel circuits only. No changes.

Parallel circuits only. No changes.

Parallel circuits only. No changes.

Parallel circuits only. No changes.

No changes.

Parallel circuits only. No changes.

No changes.

Parallel circuits only. Install 7-ohm 20-watt resistor in seriﬁes with

the filament.

No changes.
No changes.

No practical substitute.

Parallel circuits only. No changes.
No changes.

No changes.
No changes.

No changes.
No changes.
No changes.

Rewire as follows:
Change pin No. 2
3

0)
® 0 4
® Q9 5

No practical 'substitute.

No changes.
No changes.

No changes.
No changes.

No changes.

to pin No. 4
to 3
to 5
to 2

Parallel circuits only. Rewire as follows:

Change pin No. 1

©]0
O ~®

ORIG

[N N ) V]

No changes.

No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
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TUBE
5727

5732
5749

5750
5751

5751WA

5814

5824
5838
5839
5871

5881

5899
5900
5910
5915
5930
5931
5932

5933
5961
5963
5964
5965

SUB.

2D21
2D21wW

6K17

6BA6
6BA6W

6BE6
12AX7
ST51WA
6057
12AX17
5751
6057
12AU17

12SN7

5814WA
6067

6046
5839
5838

6V6
5992

1621
1622
5932
5900
5899
104
6BY6
2A3
5U4GB

6L.6
5881

807
6SAT
12AU7
6J6
12AV17

PERF.

Q0 000 QEQ Q B Q He

Q0 Q Q@ 0 B 0 Q Q 18 0 Q0 B B Q. #\m

RECEIVING TUBE SUBSTITUTIONS

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.

5727-5965

Parallel circuits only. Change socket to octal. Rewire as follows:

Change pin No. 1

2

, 3

4o 4

B 3 2

t)o 00 6

7

ORIG 8
No changes.

Parallel circuits only. No changes.
No changes.

Parallel circuits only. No changes.
Parallel circuits only. No changes.

No changes.
Parallel circuits only. No changes.

Parallel circuits only. No changes.
No changes. ‘

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.

No changes.
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to pin No. 2
to
to
to
to
to
to
to
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5992-6113

TUBE
5992

5998

6005

6006

6046

6057

6058

6059

6060

6061

6063
6064
6065

6066

6067

6072

6080

6095

6096

6097

6101
6113

30

SUB.

6V6
5871

6AST
6AQ5
6AQ5W
6095
6SGT

25L.6
5824

12AX7
5751

6ALS
5726

6J7

12ATT
6201

6V6

6X4
6AM6
6BH6

6AT6

12AU7
5814

12AY7
6AST
6AQ5
6AQ5W
6005

6AKS
5654

6ALS
5726

6J6
6SL.7

PERF.

Q QQ QQ QQ Q =HEHQ Q QQ

QQ

Q Q

Q Q QQ Q& HEQ Q Q HQ Q

THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY

No changes.
Parallel circuits only. No changes.

Parallel circuits only. No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

Parallel circuits only. Change socket to octal and rewire as follows:

Change pin No. 2

OCOJU W

No changes.
No changes.

to cap on octal
to pin No. 8

to
to
to
to
to

©
<

sus

SN RPN
e
O
€O

Change socket to octal and rewire as follows:

Change pin No. 1

000
® O
d &
0)

ORIG

gk

No changes.

No changes.

5
5
8
to 2
7
3
4

to pin No. 5 on octal
to

to

to
to
to

Parallel circuits only. Rewire as follows:

Change pin No. 6
1

No changes.

No changes.
Parallel circuits only. No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.

No changes.
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RECEIVING TUBE SUBSTITUTIONS 6132-7000

TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY
6132 6CH6 G No changes.
6134 6ACT G No changes.
6135 6C4 G No chahges.
6136 6AU6 G No changes.
6137 6SK7 G No changes.
6180 6SN7 G No changes.
5692 E No changes.
6186 6AGS G No changes.
6187 . 6AS6 G No changes.
6AS6W E No changes.
5725 E No changes.
6189 12AU7 G No changes.
12AUTWA E No changes.
6201 12AT7 G No changes.
6060 G ‘No changes.
6202 6X4 G No changes.
6265 6BH6 G No changes.
6350 12BH7 G Rewire as follows: '
Change pin No. 2 to pin No. 3 : _
3 to 2 0o
7 to 8 % %
8 to 7 D @
ORIG sus
6485 6AH6 G No changes.
6550 6L6 G No changes.
666_1 6BH6 G No changes.
6662 6BJ6 G No changes.
6663 6ALS G No changes.
6669 6AQ5 G No changes.
6677 6CL6 G No changes.
6679 12AT7 G No changes.
6680 12AU7 G No changes.
6681 12AX17 G No changes.
7000 6J7 G No changes.

31
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SUBSTITUTING PICTURE TUBES IN TV RECEIVERS

1. Connecting the External Conductive Tube
Coating to Chassis

When a picture tube that does not have an
external conductive coating is substituted for one
that has the external caeating, it is generally
necessary to install a metal finger to make con-
tact with the coating in order to connect it to the
chassis. ‘Sometimes this finger is attached to thq
deflection yoke support bracket. Ordinarily a tube
that does not have an external coating has a 500-
puf capacitor connected from the anode lead to
the chassis inside the high-voltage cage. It is
normally not necessary to remove this capacitor
when substituting a tube that has the external
conductive coating.

2. Installing a Capacitor from the Anode Lead to
the Chassis

When a tube that does not have the external
conductive coating is substituted for one that has
the external conductive coating, it is often neces-
sary to install a capacitor from the anode lead
to the chassis. In the substitutions listed here we
have repeated the same value of 500 uuf. Ordin-
arily this will be satisfactory. In some cases this
capacitor will not be necessary. In others best
satisfaction may be had with capacitances as high

32

as 2,000 p.f. This is according to individual cases
and can be determined by trial. The most conven-
ient location for this capacitor is inside the high-
voltage cage.

3. Dimensions

Before attempting any of the substitutions
listed here, make sure the substitute tube will fit
into the available space. In the magnetic types
try to choose a substitute with a neck length
similar to the original. Differences in face plate
curvatures may make it necessary, in some sub-
stitutions listed, to change the mask.

4. Change in Anode Connector

Either the ball-type or cavity-type anode con-
nector is used on picture tubes. Instructions
specify when a change is necessary.

5. Replacement or Deletion of Ion Trap

It is necessary to replace the ion trap with the
type required by the manufacturer of the substi-
tute tube. Some tubes do not require an ion trap
and are being substituted for others requiring
either a single or dual ion trap. In these cases,
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the instruction is “Remove ion trap.” Other tubes
requiring a single ion trap can be substituted for
by installing a dual ion trap and vice versa. In
these cases instructions are given. Some manu-
facturers of picture tubes are using a new type
gun requiring a single ion trap in tubes that
formerly used a gun requiring a dual ion trap. It
is therefore important to check the individual
manufacturer’s specification on the substitute tube
being used.

6. Electrostatic and Self-Focus Tubes

When using electrostatic or self-focus tubes
as substitutions for magnetically focused tubes,
it is necessary to remove the focus coil from the
neck of the tube and replace it with a magnetic
. centering device. The focus coil may be left in
the receiver circuit-wise, in which case it should
be mounted in the cabinet in some position where
its magnetic field has no effect on the picture. It
may be replaced with a choke or resistor. The
picture tube socket may have to be changed when
it is necessary to bring out a lead from the focus
electrode on the picture tube base except in the
case of self-focus or automatic focus types. This
lead should be connected to a d-c voltage point in
the set which gives best focus. The voltage re-
quired normally lies between 50 and 350 volts.
Self-focus or automatic focus tubes have a special
gun structure within the neck of the tube designed

to focus the tube automatically without the use
of an external focus voltage.

7. Substituting Electrostatic or Automatic Focus
Types with Magnetic Types

When replacing electrostatic focus types with
magnetic focus types, discard the magnetic center-
ing device and install a permanent magnet focus-
ing device. This must be mounted on the yoke
support with suitable metal brackets. It is prac-
tical to replace an electrostatic focus tube using
high-focus voltage with a type using low-focus
voltage or a self-focus type. When doing this, it
is desirable to remove the focus voltage rectifier
as a safety measure.

8. Differences in the Face Plate

Differences in the face plate of the tube have
little effect on whether or not they may be sub-
stituted. Dark-faced tubes give better contrast
than white-faced tubes. Some tubes are frosted to
decrease reflections and others have an aluminized
back for better contrast and brightness. Alum-
inized tubes in some cases have higher anode
voltage applied and this voltage should be re-
duced in accordance with manufacturers’ speci-
fications when other than aluminized tubes are
substituted. When substituting aluminized tubes
for white- or gray-faced tubes, sufficient voltage
is usually available for satisfactory operation.

33
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PICTURE TUBE SUBSTITUTIONS

TUBE SUB. CHANGES NECESSARY
TCP4 TDP4 Change anode connector to cavity type. Connect external conductive
. coating to chassis. Change ion trap to double.
TDP4 TCP4* Connect a 500-puf 20-kv capacitor from anode to chassis. Change
anode connector to ball type. Remove ion trap.
12KP4 12ZP4 Install single ion trap.
12ZP4A Install single ion trap.
12L.P4 127P4 Install single ion trap.
12ZP4A Install single ion trap.
12QP4 12ZP4 Change anode connector to cavity type. Connect external conductive
coating to chassis.
12ZP4A Change anode connector to cavity type. Connect external conductive
coating to chassis.
12TP4 12ZP4 Connect external conductive coating to chassis. Change ion trap to
single.
12ZP4 12KP4 Remove ion trap.
12KP4A Remove ion trap.
12LP4 Only where 1-1/8 inch greater length is available. Change ion trap to
double.
12LP4A Same as for 12LP4.
12QP4 Connect a 500-puf 20-kv capacitor from anode to chassis. Change
annode connector to ball type.
12QP4A Same as for 12QP4.
12TP4 Only where 1-1/8 inch greater length is available. Connect a 500-pupuf
20-kv capacitor from anode to chassis. Change ion trap to double.
12ZP4A No changes.
14HP4 14QP4 No changes.
14QP4 14HP4 No changes.
16AEP4 16 ABP4 No changes.
17ATP4 17AVP4 No changes.
17TAVP4A No changes.
17AVP4 17ATP4 No changes.
17TATP4A No changes.
17QP4 17YP4 No changes.
17YP4 17QP4 No changes.
17QP4A No changes.
20HP4 20HP4D No changes.
20LP4 No changes.
20MP4 No changes.
20L.P4 20HP4A No changes.
20HP4D No changes.
20MP4 No changes.
20MP4 20HP4A No changes.
20HP4D No changes.
20L.P4 No changes.
21ACP4 21ACP4A No changes.
21AMP4 No changes.
21AMP4A No changes.
21AQP4 Connect a 500-puf 20-kv capacitor from anode to chassis.
21AQP4A Same as for 21AQP4.
21BSP4 No changes.
21AFP4 21ASP4 No changes.
(Cont.)
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TUBE

21AFP4
(Cont.)

21ALP4

21AMP4

21AMP4A

21ANP4

21AP4

21AQP4

21AQP4A

21ARP4

21ARP4A

21ASP4

21ATP4

21ATP4A

SUB.

21YP4
21YP4A

21ALP4A
21ALP4B
21ANP4
21ANP4A
21ATP4
21ATP4A

21ACP4
21ACP4A
21AMP4A
21AQP4
21AQP4A

21ACP4
21ACP4A
21AMP4
21AQP4

21ALP4
21ALP4A
21ALP4B
21ATP4

21ZP4

21ZP4B

21ACP4
21ACP4A
21AMP4
21AMP4A
21AQP4A

21ACP4
21ACP4A
21AMP4
21AMP4A
21AQP4

21ARP4A
21JP4
21JP4A

21ARP4
21JP4
21JP4A

21AYP4
21XP4
21XP4A
21YP4
21YP4A

21ALP4
21ALP4A
21ALP4B
21ANP4
21ANP4A
21ATP4A

21ALP4
21ALP4A
21ALP4B
21ANP4
21ANP4A
21ATP4

PICTURE TUBE SUBSTITUTIONS 21AFP4-21ATP4A

CHANGES NECESSARY

Connect external conductive coating to ground.
Connect external conductive coating to ground.

No changes.
No changes.
Connect a 500-puf 20-kv capacitor from anode to chassis.
No changes.
No changes.
No changes.

No changes.

No changes.

No changes. .

Connect a 500-uuf 20-kv capacitor from anode to chassis.
No changes.

No changes.
No changes.
No changes.
Connect a 500-upf 20-kv capacitor from anode to chassis.

Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating tochassis.
Connect external conductive coating to chassis.

This substitute to be used only when changing from metal to glass
picture tube. Mask opening must be enlarged. Change anode con-
nector to cavity type.

Sﬁme as 21AP4 to 21ZP4. Connect external conductive coating to
chassis.

Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive codting to chassis.
No changes.

Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
No changes.

No changes.
No changes.
No changes.

No changes.
No changes.
No changes.

Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.

No changes.
No changes.
No changes.
Connect a 500-puf 20-kv capacitor from anode to chassis.
Connect a 500-puf 20-kv capacitor from anode to chassis.
No changes.

No changes.

No changes.

No chanees. )
Connect a 500-puf 20-kv capacitor from anode to chassis.
Connect a 500-uuf 20-kv capacitor from anode to chassis.
No changes.
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21AUP4-21YP4A

TUBE
21AUP4

21AUP4A

21AUP4B

21AVP4

21AVP4A

21AVP4B

21AYP4

21BSP4

21JP4

21JP4A

21MP4

21XP4

21XP4A

21YP4
21YP4A
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SUB.

21AUP4A
21AUP4B
21AVP4

21AVP4A
21AVP4B

21AUP4
21AUP4B
21AVP4
21AVP4A
21AVP4B

21AUP4
21AUP4A
21AVP4
21AVP4A
21AVP4B

21AUP4

21AUP4A
21AUP4B
21AVP4A
21AVP4B

21AUP4
21AUP4A
21AUP4B
21AVP4
21AVP4B

21AUP4
21AUP4A
21AUP4B
21AVP4
21AVP4A

21A5P4
21XP4
21XP4A
21YP4
21YP4A

21ACPYA

21ARP4-
21ARP4A
21JP4A

21ARP4
21ARP4A
21JP4

21YP4

21YP4A

21ASP4
21XP4A
21YP4

21YP4A

21ASP4
21XP4
21YP4
21YP4A

- 21YP4A

21YP4

CHANGES NECESSARY

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

Connect a 500-uuf 25-kv capacitor from anode to chassis.
No changes. : '

No changes.

No changes.

No changes.

No changes.

No changes.
No changes.
No changes.

No changes.
No changes.
No changes.

This substitute to be used only when changing from metal to
glass picture tube. Mask opening must be altered. Change anode
connector to cavity type.

Same as 21MP4 to 21YP4 procedure.

Connect a 500-upuf 25-kv capacitor from anode to chassis.
No changes.
No changes.
No changes.

Connect a 500-puf 25-kv capacitor from anode to chassis.
No changes.
No changes.
No changes.
No changes.

No chauges.
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TUBE
24BP4

24CP4

24DP4

24QP4

24TP4

24VP4

24VP4A

24XP4

24YP4

24ZP4

27AP4
2TMP4

27SP4
270P4
30BP4

SUB.

24CP4A
24QP4
24TP4
24VP4
24VP4A
24XP4

24DP4A
24YP4
24ZP4

24CP4
24CP4A
24TP4
24VP4
24VP4A
24XP4

24CP4
24CP4A
24QP4
24VP4
24VP4A
24XP4

24CP4
24CP4A
24TP4
24VP4A
24XP4

24CP4
24CP4A
24TP4
24VP4
24XP4

24CP4
24CP4A
24QP4
24TP4
24VP4
24VP4A

24DP4
24DP4A
247ZP4 -

24DP4
24YP4

2TEP4

270UP4
275SP4

PICTURE TUBE SUBSTITUTIONS 24BP4-30BP4

CHANGES NECESSARY
No practical substitute.

No changes.
No changes.
No changes.
No changes.
No changes.
Connect a 500-puf 25-kv capacitor from anode to chassis.

No changes.
No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.
Connect a 500-uuf 25-kv capacitor from anode to chassis.

No changes.
No changes.
No changes.
No changes.
No changes

Connect a 500-puuf 25-kv capacitor from anode to chassis.

No changes.
No changes.
No changes.
No changes.
Connect a 500-upf 25-kv capacitor from anode to chassis.

No changes.

No changes.

No changes.

No changes. , ‘

Connect a 500-puuf 25-kv capacitor from anode to chassis.

Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
Connect external conductive coating to chassis.
No changes.
No changes.
No changes.

No changes.
No changes.

No practical substitute.

This substitute to be used only when changing from metal
to glass picture tube. Mask opening may be altered.
Change anode connector to cavity type.

No changes.

No changes.

No practical substitute.
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EUROPEAN — AMERICAN TUBE SUBSTITUTION

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY

B36 12SN7 G No changes.

B65 6SN7 G No changes.
B152 12AT7 G No changes.
B309 12AT7 G No changes.
B319 TAN7 G No changes.
B329 ' 12AU7 E No changes.
B719 6AQ8 G No changes.
D63 6H6 G No changes.
D17 6ALS5 E No changes.
D152 6ALS5 G No changes.
DA90 1A3 E No changes.
DAC32 1H5 E No changes.
1LH4 G Reverse 1LH4 to DAC32 procedure.
DAF91 1LD5 G Reverse 1LD5 to DAF'91 procedure.
1S5 E No changes.
1U5 G Reverse 1U5 to DAF91 procedure.
DAF96 1AH5 E No changes.
DCT0 6375 G No changes.
DC80 1E3 E No changes.
DCC90 3A5 E No changes.

DD6 6AL5 E No changes.

DD7 6ALS5 G No changes.

'DF33 1LC5 G Reverse 1LC5 to DF33 procedure.
1LNS G Reverse 1LN5 to DF'33 procedure.
1N5 E No changes.

DF62 1AD4 E No changes.

DF91 1T4 E No changes.

DF92 1L4 G No changes.

DF'96 1AF4 G No changes.
1AJ4 E No changes.

DF904 1U4 G No changes.
DH63 6Q7 G No changes.
DHT7 6AT6 E No changes.
DH149 C6 G No changes.
DK32 1A7 E No changes.
1L A6 G Reverse 1LA6 to DK32 procedure.
DK91 1R5 E No changes.
DK92 1AC6 E No changes.
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EUROPEAN-AMERICAN TUBE SUBSTITUTION

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY
DK96 1AB6 E No changes.
DL33 3Q5 E No changes.
DL35 1C5 E No changes.
DL36 1Q5 E No changes.
DL91 14 G No changes.
DL92 354 E No changes.
DL.93 3A4 E No changes.
DL.94 3Y4 E No changes.
DL95 34 E No changes.
DL.96 3C4 E No changes.
DMT70 1M3 G No changes.
DP61 6AKS E ~No changes.
DY30 1B3 G No changes.
DY80 1X2A G No changes.
EAT6 6489 E No changes.
EAA91 6ALS G No changes.
EABCS80 6AKS8 E No changes.
‘ 6T8 G No changes.
EB34 6H6 E Parallel circuits only. No changes.
EB91 6ALS5 E No changes.
EBC33 1639 G No changes.
EBC90 6AT6 E No changes.
EBC91 6AV6 G No changes.
EBF'80 6N8 E No changes.
EC70 5718 G No changes.
EC80 6Q4 E No changes.
ECS81 6R4 E No changes.
EC90 6C4 E No changes.
EC91 6AQ4 E No changes.
EC92 6AB4 E No changes.
ECC33 6SN7 G Parallel circuits only. No changes.
ECC35 6SL7 G Parallel circuits only. No changes.
ECCS81 12ATT E No changes.
ECC82 12AU"7 E No changes.
ECC83 12AX17 E  No changes.
ECC85 6AQ8 E No changes.
ECC91 6J6 E No changes.

This Book Is In the Public Domain

DK96-ECC91
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ECF82-EL821 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY
ECF82 6U8 E No changes.
ECH35 6E8 E No changes.
6P8G E Parallel circuits only. No changes.
ECHS81 6AJ8 E No changes.
ECLS80 6ABS8 E No changes.
ECL82 6BMS8 E No changes.
EF170 6487 G No changes.
EF71 5899 G No changes.
EF172 5840 G No changes.
EF173 6488 E No changes.
EF80 6BX6 E No changes.
EF85 6BY7 E No changes.
EF86 6267 E No changes.
EF91 6AM6 E No changes.
EF92 6CQ6 E No changes.
EF93 _ 6BA6 E No changes.
EF9%4 6AU6 G No changes.
EF95 6AKS E No changes.
EF96 6AG5 G No changes.
EHS0 6CS6 E No changes.
EK90 6BE6 E No changes.
EL33 6M6G E No changes.
EL34 6CA7T G No changes.
EL37 6L6 E No changes.
5881 E No changes.
EL38 6CN6 E No changes.
EL70 6373 G No changes.
ELS81 6CJ6 E No changes.
EL83 6CK6 E No changes.
EL84 6BQ5 E No changes.
EL85 6BN5 E No changes.
EL90 6AQ5 E No changes.
EL91 6AK6 G Rewire as follows:
Change pin No. 2 to pin No. 7 & 2
0 i to 6
®
@
O
ORIG
6AMS E No changes.
ELS821 6CH6 G No changes.
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EUROPEAN-AMERICAN TUBE SUBSTITUTION EM34-KT63

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY
EM34 6CD7 E No changes. '
EM80 6BR5 E No changes.
EN91 : 2D21 E No changes.
EQ80 6BET7 E No changes.
EY51 6X2 E No changes.
EY70 5641 G No changes.
EY80 6U3 E No changes.
EY84 6374 E No changes.
EZ35 6X5 E No changes.
EZ80 6V4 E No changes.
EZ81 6BW4 E No changes.
EZ90 6X4 E No changes.
GZ30 5Z4 E No changes.
GZ32 Sv4 E No changes.
GZ34 5U4 G No changes.
H52 5U4 G No changes.
H63 6F5 E No changes.
HBC90 12AT6 E No changes.
HBC91 12AV6 G No changes.
HD14 1H5 G No changes.
HD30 3B4 E No changes.
HF'93 12BA6 E No changes.
HF94 12AU6 G No changes.
HK90 12BE6 E No changes.
HL90 19AQ5 E No changes.
HL92 50C5 E No changes.
HMO04 6BE6 E No changes.
HY90 35W4 E No changes.
KBC32 1H6 G Reverse 1H6 to KBC32 procedure.
KF35 1E5 E No changes.
KK32 1Cé6 G Reverse 1C6 to KK32 procedure.
' 1C17 G No changes.
"~ 1D7 G Parallel circuits only. No changes.
KL35 1F4 G Reverse 1F4 to KL35 procedure.
1F5 G No changes.
KT32 25L:6 G No changes.
KT63 6F6 G No changes.
_ 6J17 G

No changes.
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KT66-SP6 THIRD SUPPLEMENT - RECEIVING TUBE SUBSTITUTION GUIDE

EUROPEAN AMERICAN PERF. CIRCUIT CHANGES NECESSARY
KT66 6L6 E Parallel circuits only. No changes
KTS81 7C5 G No changes.
KTWwWé63 6K7 G No changes.
L63 6J5 G No changes.
L77 6C4 E No changes.
LN152 6ABS G No changes.
LZ319 8A8 G No changes.

- N14 1C5 G . No changes.
N17 354 E No changes.
N18 3Q4 E No changes.
N19 3v4 E No changes.
N177 6 AM5 E No changes.
N78 6BJ5 E No changes.
N144 6ANS5 G No changes.
N148 T7C5 G No changes.
N152 21A6 G No changes.
N329 16A5 G No changes.
N359 21A6 G No changes.
N709 6BQ5 G No changes.
PABC80 9AKS E  No changes.
PCC84 TANT E No changes.
PCC85 9AQ8 E No changes.
PCF'80 8A8 G No changes.

9A8 E No changes.

PCF82 9U8 E No changes.
PL21 2D21 E No changes..
PL381 » 21A6 E No changes.
PL82 16A5 E No changes.
PL83 15A6 E No changes.
PY80 19X3 E No changes.
PY81 17Z3 E No changes.
PY82 19Y3 E No changes,
QQV03-10 6360 G No ’chan‘ges.
QQV03-28 6252 G No changes.
QV05-25 807 G No changes.
SP6 6AM6 E No changes.
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EUROPEAN-AMERICAN TUBE SUBSTITUTION TD03-10-6A7E

EUROPEAN AMERICAN PERF. ) CIRCUIT CHANGES NECESSARY
TDO03-10 5861 G No changes.
Us0 5Y3 G No changes.
U52 5U4 G No changes.
U170 6X5 G No changes.
U718 6X4 E No changes.
U147 6X5 G No changes.
U149 Y4 G No changes.
U154 19Y3 G No changes.
U319 19Y3 G No changes.
UF41 12AC5 E No changes.
UBC41 14L.7 E No changes.
UCH42 14K7 E No changes.
w17 1T4 E No changes.
w63 6K17 G No changes.
w17 6065 E No changes.
w149 TB7 G No changes.
w179 6BY7 G No changes.
X14 1A7 G No changes.
X117 1R5 E No changes.
X18 1AC6 E No changes.
X63 6A8 G No changes.
X179 6AES E No changes.
Xs81 787 G No changes.
X148 TS7 G No changes.
Y61 6U5 E No changes.
Z14 1N5 G No changes.
Z63 6J7 G No changes.
VAN 6AM6 G No changes.
. 6064 E No changes.
Z152 6BX6 G No changes.
Z179 6BX6 G- No changes.
ZD117 185 E No changes.
ZD19 185 G No changes.
1F3 1T4 E No changes.
1FD9 1S5 E No changes.
1P10 3SF E No changes.
6ATE 6AT E No changes.
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6D2-30L1

EUROPEAN
6D2

6F12

8D3

30C1

30L1

0A2-1C6

AMERICAN
OA2

OA4

OB2

OD3

OE3

OG3

1A3

1A7

1AB6
1AC6

1AD4
1AF4
1AH5
1AJ4
1B3
1C5

1C6

AMERICAN PERF.

6ALS
6AM6
6AM6
8A8

TANT

EUROPEAN PERF.

150C2
Z300T
108C1
150C3
85A1
85A2
DA90

DK32
X14

DK96

DK92
X18

DF'62
DF96
DAF'96
DF'96
DY30

DL35
N14

KK32

G

Q Q B Q

E

Q QN Q B @B Q B EOE &8 QE B B @ QQ ;"

CIRCUIT CHANGES NECESSARY

No changes.
No 'changes.
No changes.
No changes.

No changes.

AMERICAN — EUROPEAN TUBE SUBSTITUTION

CIRCUIT CHANGES NECESSARY

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

Rewire as follows. Change socket to six pin.

Change Pin No. 1
DO
®

OO
ORIG

DwuIN
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AMERICAN
1C1
1D7
1E3
1E5
1F4

1F5
1H5

1H6

1L4
1LAG6

1LC5

1LD5

1LH4

1LN5

1M3
. IN5

1Q5

EUROPEAN PERF.

KK32
KK32
DC80
KF35
KL35

KL35

DAC32
HD14
KBC32

DF92
DK32

DF33

DAF91

DAC32

DF33

DMT70

DF'33
Z14

DL36

AMERICAN-EUROPEAN TUBE SUBSTITUTION

Q Q B Q

Q QmE Q

B aQE Q

CIRCUIT CHANGES NECESSARY

No changes.

Parallel circuits only. No changes.

No changes.

No changes.

Rewire as follows: Change to five pin socket.

®

]
(C)

OV
ORIG

No changes.

No changes.
No changes.

Rewire as follows:
Change pin No.

No changes.

Rewire as follows:
Change pin No.

Rewire as follows:
Change pin No.

©6
O ~®

ORIG

Rewire as follows:
Change pin No.

o
o2

oo

ORIG

Rewire as follows:
Change pin No.

(O}
©

®
OO

oRrIG

O
Q

Rewire as follows:
Change pin No.

@@8
e

OV @

ORIG

No changes.

No changes.

- No changes..

No changes.

Change pin No. 1

G N

6

DN W=
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to grid cap.

to pin No.
to

to

to

to

to

to

to pin No.

to
to
to
to
to

to pin No.

to
to
to
to
to

to pin No.

to
to
to
to

to pin No.

to
to
to
to
to
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1R5-6AG5

AMERICAN
1R5

1S4
1S5

1T4

104
105

1X2A
2D21

3A4
3A5

3B4
3C4
34

3Q6
354

3V4

5U4

5V4
5Y3
5Z4
6AT7
6A8
6AB4
6AB8

6AE8
6AGS
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EUROPEAN PERF.

DK91
X117

DL91
DAF91
ZD17
ZD19
1FD9
DF'91
w17
1F3
DF'904

DAF91

DY80

EN91
PL21

DLS3

DCC90
DL99

HD30
DL.96

DL95
N18

DL33
DL92
N17

1P10

DL94
N19

GZ34
H52
U52
GZ32
Us0
GZ30
6ATE
X63
EC92

ECLS80
SN152

X179
EF96

QR Q HEE moEE Q m=E

Q=3 OB B Q 8 8 Q B QQQ HE BDEE 6O BE O35 @8 QE B oA| Q

THIRD SUPPLEMENT — RECEIVING TUBE SUBSTITUTION GUIDE

CIRCUIT CHANGES NECESSARY

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

Rewire as follows:
Change pin No. 4
oxdo) 3
® ® 2
O g 6
ORIG

No changes.

No changes.
No changes.

No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.

No changes.
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AMERICAN-EUROPEAN TUBE SUBSTITUTION 6AJ8-6CA7

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY
6AJ8 ECHS81 E No changes.
DP61 E No changes.
6AKS5 EF95 E No changes.
6AK6 EL91 G Reverse EL91 to 6AK6 procedure.
6AKS8 EABCS80 E No changes.
6ALS5 D77 E No changes.
DD6 E No changes.
DD7 G No changes.
D152 G No changes.
EAA91 G No changes.
EB91 E No changes.
6D2 G No changes.
6AM5 EL91 E No changes.
N77 E No changes.
N144 G No changes.
6AM6 EF91 E No changes.
SP6 E No changes.
Z7 G No changes.
6F'12 G No changes.
8D3 E No changes.
6AQ4 EC91 E No changes.
6AQ5 EL90 E No changes.
6AQ8 BT719 G No changes.
ECCS85 E No changes.
6AT6 DHT7 E No changes.
EBC90 E No changes.
6AU6 EF94 G No changes.
6AV6 EBC91 G No changes.
6BA6 EF93 E No changes.
HMO4 E No changes.
6BE6 EK90 E No changes.
6BE7 EQ80 E No changes.
6BJ5 N78 E No changes.
6BMS8 ECL82 E No changes.
6BN5 ELS85 E No changes.
6BQ5 EL84 E No changes.
N709 G No changes.
6BR5 EM80 E No changes.
6BW4 EZ81 E No changes.
6BX6 EF80 E No changes.
Z152 G No changes.
Z179 G No changes.
6BY7 EF85 E No changes.
w179 G No changes.
6C4 EC90 E No changes.
L77 E No changes.
6CA7T EL34 G No changes.
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6CD7-6X5

AMERICAN
6CD7

6CH6
6CJ6
6CK6
6CN6
6CQ6
6CS6
6E8
6F5
6F'6
6H6

6J5
6J6
6J7

6K17
6L6

6M6G
6N8
6P8G
6Q4
6Q7
6R4
6SL17
6SN7

6T8
6U3
6U5
6U8
6v4
6X2
6X4

6X5
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EUROPEAN PERF.

EM34
EL821
EL81
EL83
EL38
EF92
EH90
ECH35
H63
KT63

EB34
D63

L63
ECC91

KT63
Z63

KTW63
w63

EL37
KT66

EL33
EBF'80
ECH35
EC80
DH63
EC81
ECC35

B65
ECC33

EABC80
EY80
Y61
ECF'82
EZ80
EY51

EZ90
U178

EZ35
U147
U170

E

QOD EEm B B &8 B H Q QQ Q@ B Q B &8 B[B &8 R0 Q0 B Q QF Q@ B B oBE B Q &BoQ

CIRCUIT CHANGES NECESSARY

No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.
No changes.

Parallel circuits only. No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
No changes.

No changes.
Parallel circuits only. No changes.

No changes.
No changes.
Parallel circuits only. No changes.
No changes.
No changes.
No changes.
Parallel circuits only. No changes.

No changes.
Parallel circuits only. No changes.

No changes.
No changeé.
No changes.
No changes.
No changes.
No changes.

No changes.
No changes.

No changes.
No changes.
No changes.
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AMERICAN-EUROPEAN TUBE SUBSTITUTION o TAN7-21A6

AMERICAN EUROPEAN PERF. CIRCUIT CHANGES NECESSARY

TAN7T B319 G No changes.
PCC84 E No changes.
30L1 G No changes.

87 w149 G No changes.

C5 KT81 G No changes.
N148 G No changes.

7Cé6 DH149 G No changes.

7 X81 G No changes.
X148 G No changes.

Y4 U149 G No changes.

8A8 LZ319 G No changes.
PCF80 G No changes.
30C1 G No chgnges.

9A8 PCF80 E No changes.
9AKS PABCS80 E No changes.
9AQ8 PCC85 E No changes.
9Us8 PCF82 E No changes.
12AC5 UF41 E No changes.
12AT6 HBC90 E No changes.
12AT7 B152 G No changes.
B309 G No changes. .
‘ ECCs81 E No changes.
12AU6 B329 E No changes.
ECC82 E No changes.
HF %4 G . No changes.
12AV6 HBC91 G No changes.
12AX7 ECCS83 E No changes.
12BA6 HF93 E No changes.
12BE6 HK90 E No changes.
12SN7 B36 G No changes.
14KT7 : UCH42 E No changes.
4LT UBC41 E No changes.
15A6 . PL83 E ~ No changes.
16A5 N329 G No changes.
PL82 E No changes.
1723 PY81 E No changes.
19AQ5 HL90 E No changes.
19X3 PY80 E No changes.
19Y3 U154 G No changes.
U319 G- No changes.
PY82 E No changes.
21A6 N152 G No changes.
N359 G No changes.
PLS81 E No changes.
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AMERICAN EUROPEAN PERFPF. CIRCUIT CHANGES NECESSARY
25L.6 KT32 G No changes.
35W4 HY90 E No changes.
50C5 HL92 E No changes.
807 QV05-25 G No changes.
1639 EBC33 G No changes.
5641 EY70 G No changes.
5718 EC70 G No changes.
5840 EFT2 G No changes.
5861 TDO03-10 G No changes.
5899 EFT1 G No changes.
6064 Ay G No changes.
6065 w77 G No changes.
6252 QQV03-28 G No changes.
6267 EF86 E No changes.
6360 QQV03-10 G No changes.
6373 EL70 G No changes.
6374 EY84 E No changes.
6375 DCT70 G No changes.
6487 EF70 G No changes.
6488 EF73 E No changes.
6489 EA76 E No changes.
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CUMULATIVE INDEX

The following indices contain all the tubes listed in the Receiving Tube Substitution Guidebook, in-
cluding those given in the First, Second and Third Supplements, for which substitutions are given.

Where (0) precedes the page number, the substitution information is given on the page referred to in

the original Receiving Tube

Substitution Guidebook; where (1) precedes the page number, the substitution

information is given on the page referred to in the First Supplement; where (2) precedes the page number,
the substitution information is given on the page referred to in the Second Supplement; where (3) precedes
the page number, the substitution information is given on the page referred to in the Third Supplement.

Page references to European substitutes for American tubes have been included under the respective
American tube numbers, and are asterisked. Page references to American substitutes for European tubes are

listed in the European Index.

RECEIVING TUBES
TUBE PAGE TUBE PAGE TUBE PAGE
00A (0)33 1AB5 (0)35 1B3 (0138
4, 15
01A (0)33 1AB6 (31, 44* 52)%
3)1, 44°
0A2 (0)33 1AC5 (0)35
(3)44* (3)1 1B4 (0)36
0A3 gcg.;sg 1AC6 (3)1, 44° 1B5 (0)36
1AD4 (0)35 1B7 (0)36, 37
0A4 (0)33 (3)44°
(3)44* 1B8 (0)37
1AD5 (0)35, 36
0B2 (0)33 1c3 (0)37
(3)44° 1AE4 gg;:lsg (31, 2
0B3 (0)33 105 (0)37
(3)1 1AES5 (3 (1)15
3)44
0C3 (0)33 1AF4 (0)36 @
- oisa (31, 44* 1C6 (031
44
(3)44* 1AF5 (0)36 @
(1)14 107 (0)37
0E3 (3)44* , (3)45*
1AF6 (3)1
0G3 (3)44¢ 1C8 (0)37
1AG4 (31
0Y4 (0)33 121 (0)37
0Z4 (0)33 1AG5 (31 1D3 (3)2
(D13, 14 1AH4 3N 1D5 (0)38
0Z4A (0)33 .
- o 1AH5 (3)1, 44 IDSGT 1
(3)44° 1AH6 @1 107 (0)38
1A4 (033, 34 1A34 (M1, 44 (45*
()14 1ATS 1 1D8 (0)38
1A5 f?;ﬁ 1 AK4 . 1E3 (3)2, 45
1E4 0)38
1A6 (0)34 1AK5 an 2332
1A7 f?)ﬁ 35 1AX2 (3N 1E5 (0)38_
(Dage (®45

This Book Is In the Public Domain

51




THIRD SUPPLEMENT~RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
1E7 (0)38 1LF3 (3)2 1v f(l);g
1E8 (0)38 1LG5 (0)43
(17 1v2 (0)47
1F4 (0)38
(1)15 1LH4 (0)43 1Vs (0)47
(3)45* (D17, 18
. (3)45* 1Vé6 (3)2
1F5 (0)38
(D15 1LN5 (0)43, 44 1W4. (0)48
(3)45* (1)18 (1)19
(3)45*
1F6 (0)38 1W5 (0)48
1M3 (3)2, 45*
1F7 (0)39 1X2 (0)48
IN5 (0)44 (3)19, 20
1G4 (0)39 ggig. n
1G5 (0)39 1X24 g;fﬂ
(1)15 1N6 (0)44, 45 (3)46*
1G6 (0)39 1P5 (0)45 1Y2 (1)20
(115 (118
122 (0)48
1H4 (0)39 1Q5 (0)45 (1)20
(115 (1)18
(3)45* 2A3 (0)48
1H5 (0)39 . (1)20
(115 1Q6 (0)45 (3)2
(3)45*
1R4/1294 (0)45 2A4G (0)48
1H6 (0)39
(3)45* 1R5 (0)45 2A5 (0)48
(3)46*
1J5 (0)39 2A6 (0)48
(116 1S4 (0)46
(1)18, 19 2A17 (0)48
1J6 (0)39 (3)46*
(1)16 . 2AF4 (3)2
- 185 (0)46
1L4 (0)39 (H19 2B3 (3)2
(1)16 (3)46*
(3)45* 2B5 (3)2
1S6 (0)46
1L6 (0)40 2BN4 (3)2
(1)16 1SA6 (0)46
(D19 2B7TS (0)49
1LA4 (0)40
(1)16 1SB6 (0)46 2B25 (0)49
1LA6 (0)40,41 1T2 (3)2 2C4 (0)49
(3)45*
1T4 (0)46, 47 2C21 (0)49
1LB4 (0)41 (119
(116 (3)46* 2C22 gg;gQ
1LB6 (0)41 1T5 (0)47 .
(DH19 2C51 (0)49
1LC5 (0)41, 42 (3)3
(3)45* 1T6 (0)47
2C52 (0)49
1LC6 (0)42 1U4 5(1);;'91 (3)3
1LD5 (0)42, 43 (3)2, 46* 2CB5 (3)3
(3)45* v
105 (0)47 2D21 (0)49
1LE3 (0)43 o (3)46* (3)3, 46*
(116, 17
(3)2 106 (0)47 2D21W (3)3
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TUBE PAGE TUBE PAGE TUBE PAGE
2E5 (0)49 3B7 (0)51 4BK7 35
2E22 (3)3 3B7/1201  (0)51 4BN6 (3)5
2E26 (0)49 3BA6 (3% 4BQ7 (3)6
2E30 (0)49 3BCS (3)4 4BS8 (3)6
2E31 (0)49 3BE6 (3)4 4BUS (3)6
2E32 (0)49 3BN4 (3)4 4BX8 (3)6
2E35 (0)49 3BN6 (3)4 4BZ7 (3)6
2E36 (0)49 3BT6 (3)4 4BZ8 (3)6
2E41 (0)49 3BUS (34 4CB6 (3)6
2E42 (049 3BY6 (3)4 4CX7 (3)6
2G5 (0)49 3BZ6 (34 4DT6 (3)7
2G21 (0)50 3C2 (34 5A6 (0)53
2G22 (0)50 3C4 (3)4, 46* 5AM8 (3)7
25/48 (0)50 3C5 52321 SANS (3)7
2T4 (3)3 5AQT (307
3C6 (0)51
2v2 (3)3 5AS4 (3)7
3CB6 (3)4
2v3 (0)50 5AS8 (3)7
3CES (3)5
2W3 (050 5AU4 (3)7
3CF6 (3)5
2X2/879 (0)50 5AV8 (3)7
3CS6 (3)5
2Y2 (0)50 5AW4 N1
3D6/1299  (0)51 (3)7
27.2/G84 (0)50
3DT6 (3)5 5AX4 (0)53
3A2 (3)3 (3)8
3E5 (0)51
3A3 (3)3 5AZ4 (0)53
3E6 (0)51 N1
3A4 (0)50 (3)8
(3)46* 3LE4 (0)52
(1)21 5B8 (3)8
3A5 (0)50 .
(3)46* 3LF4 g(l)ggf SBES (3)8
3A8GT (0)50 204 052 5BKT (3)8
3AF4 (3)3 (3)5, 46* 5BR8 (3)8
3ALS5 (3)3 3Q5 (aaaas 58 5BTS (3)8
3AU6 (3)3 354 (0)53 5CG8 (3)8
(3)5, 46*
3AV6 (3)3 5CL8 (3)8
3v4 (0)53
3B2 (3)4 (3)5, 46* 5CM8 (3)8
3B4 (0)50 4A6 (0)53 5J6 (3)8
(3)46*
4BCS (3)5 5R4GY (0)53
3B5 (0)50, 51 ()1
(1)20 4BCS (3)5
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PAGE

TUBE TUBE PAGE TUBE PAGE
5T4 (0)53, 54 6AB4 (0)57, 58 6AJ4 (2)2
(2)1 Nn
(3)8 (3)46* 6AJ5 (0)61
5T8 (3)8 (2)2
6AB5/6N5  (0)58
5U4 (0)54 6AJT (0)62
(2)1 6AB6 (0)58
(3)46* 6AJ8 (2)2
6AB7/1853  (0)58 (347*
5U4G (3)8
6ABS (3)9, 46* 6AK4 (3)9
5U4GA (3)8
6AC5G (0)58 6AKS (0)62
5U4GB (3)9 (1)22
6AC5GT (0)59 (2)2
5U8 (3)9 (3)9, 47*
6AC6 (0)59
5V3 (3)9 6AK6 (0)62
. 6ACT (0)59 (2)3
5V4 53;?4 (3)9 (3)47*
(3)9, 46* 6AC7/1852 (0)59 6AK7 (0)62
5V6 (3)9 6AD4 (059 6AKS8 (2)3
. (3)47*
5W4 (0)54 6AD5 (0)59
(2)1 6ALS (0)62
(3)9 6AD6 (0)59 (1)23
(3)10, 47*
5X3 (0)54 6AD7 (0)60
6xa ( (1)22 6AL6 ﬁ);gg
0)54 6ADS (3)9
(2 6AES (0)60 (310
5X8 (3)9 (D22 6AL7 (0Y62
6AE6 (0)60 :
5Y3 (0)55 6AM4 (2)3
(2)1 6AET (3)9
(3)9, 46* . 6AMS5 ggggz
AE 3)46*
5Y4 (0)55 6AES (316 (3)47*
(2)1 6AF4 (2)1
3)9 6AM6 (0)62, 63
(3) (39 : (310, 47%
523 (0)55 6AF5 0)60
()0 51;22 6AMS (3)10
5Z4 Eggis 6AF6 (0)60 6AN4 (2)3
(3)9, 46* 6AF7 (0)60 6ANS (0)63
6A3 (0)56 6AG5 (0)60 6AN6 (0)63
1)22
6A4 (0)56 52;1 6ANT (063
*
6A4/LA (0)56 (39, 46 6ANS (3)10
6AG6G 0)60
6A5 (056 6 © 6AQ4 (3)10, 47*
6AGT (0)60
6A6 (0)56 6AQ5 (0)63
(1)21 6AH4 (2)2 g;gs
6AT g(ljgg(ls 57 6AHS5 (0)61 (3)10, 47*
(3)46* 6AH6 (0)61, 143 6AQ6 (0)63
(2)2 : (1)23
6A8 (0)57 (3)9 (3)10
(121, 22
6AH7 (0)61 6AQT (0)63

(3)46*
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TUBE PAGE TUBE PAGE TUBE PAGE
6AQ8 - (3)47* 6B8 (0)67 6BK4 (3)13
6ARS5 (0y64 6BAS5 (067 6BK5 (2)4
6AR6 (0)64 6BA6 (0)67 6BK6 (0)69
(1)23 (1)24 (3)13
6ART (0)64 gﬁl.‘w 6BK7 (21
6ARS (3)10 6BA7 (0)67 (33
6ASS (064 sBAG 12 6BL4 (313
(2)3 6BL7 (1)24
6AS6 (0)64 6BC4 (312 (@4
(310 6BC5 (0)67 6BM5 (24
6AS7 (3)10 8;%4 6BM8 ;3)47‘
6ASTG (0)64 (12 6BN4 (313
6ASS (3)10 6B8CT (068 6BN5 (313, 47
6AT6 (0)64, 65 6BC8 (32 6BN6 (0)69
(10, 47* 6BD4A (312 (3)13
6ATS ()10 6BD5 (0)68 6BN7T (1)24
6AU4 (310 6BD6 (0)68 6BN8 (3)14
6AUS5 (0)65 @12 6BQ5 (3)47*
a3 68DT (0268 6BQ6 (0)69
6AU6 (0)65, 143 6BE6 (0)68 (2)4
B @i, o s
SAUS i 6BE7 (3)12, 47* 6BQ7 ggztx
6AV4 (a1 6BES (3)12 (3)14
6AVS ()65 6BF'5 (0)68 6BR5 (3)47*
SAVE (065 6BF6 (068 6BR7 (3)14
gﬁl - 6BFT (0)68 6BRS (314
SAWT (0165 6BG6 Egggg 6BS5 (3)14
CAWS 311 (3)12 6BS7 (3)14, 15
sAX4 (124 6BG7 (0)68 6BS8 (3)15
(A1 6BHS5 (312, 13 6BT6 (069
6AX5 gg;ﬁ’ 6BH6 ggggg 83?5
6AX6 (0)65, 66 (313 6BTS (3)15
6AX8 (311 6BHS (3013 6BU5 (3)15
6AZS (3)11 6BJ5 (3)13, 47* 6BU6 (0)69
6B4 (0)66 6BJ6 (0)68, 69 6BUS (3)15
6B5 (0)66 Egﬁs 6BV7 (3)15
' 6Bs (0)66 6BJ7 (3)13 6BVS (3)15
6B7 (0Y67 6BJ8 (3)13 6BW4 (3)15, 47*
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TUBE PAGE TUBE PAGE TUBE PAGE
6BW6 (2} 6CG8 (317 6DN6 (3)20
6BWT (3)15 6CH6 (2)6 6DQ6 (3)20

(3)17, 48°

6BX4 (3)16 6DT6 (3)20
6BX6 (3):6 - 6CH7 (317 6ES (0)73
' 6CHS8 3MN17 6E6 (0)73

6BX7 (21 6CJ6 (3)18, 48°* (1)28
6BX8 (3)16 6CK6 (2)6 6ET7 (0)73
6BYS5 gg;gs (3)48* 6E8 (073
6CL6 (2)6, 7 (3)48

 6BY6 (3)16 (3)18 6F4 (073

6BY7 gﬁ?_ 6CL8 (3018 6F5 (0)73, 74
6CM6 (3)18 (3)48
6BY8 (3)16 6CMT (518 | 6F6 (0)74, 143
6BZ6 316 (330,48*
: 6BZT @5 6CM8 (3)18 !
6F7 (0)74
(3)16 6CN6 (3)18, 48°* (1)25
6BZ8 (3)16 6CN7 (@18 6F8 (0)74
6C4 ggggs. 70 6CQ6 (3)48* (125
(3)16, 47* 6CQ7 (3)18 6GS (e 6us)
6C5 g(l);gg 6CR6 (3)18 , 6G6 (0)75
(2)5 6CS5 (3)18 : 6H4 (0)75
6C6 gggzg. 71, 148 6H5 (0)75
6CS6 (2)7 '
6CT 11 (319, 18° 6H8 (30, 48°
.6C8 (0)71, 72 6CST (3)19 6H8 (0)75
6CA5 (3)16 6CU5 (3)19 6J4 (g)’rg. 6
6CAT (3)17, 47° 6CU6 (2)7 3)2
(319 6J5 (0)76
6CB5 (317 (1)25
6CXT (3)19 (27
6CB6 ((1));12 (3)20, 48*
(M7 6D6 (0)72 (3)20, 48*
6CD6 (o 607 (072 637 (0)76, 77, 143
37 6D8 (0)72 (3)20, 48°
6CDT (3)17, 48* 6DA6 (3)19 6J8 sg;g'é. 8
6CES 3) 17
(3) 6DB6 (3)20 6K4 o8
6CF6 2)6
(2) 6DC6 (3)20 6K5 18
6CG6 1)25
$z§5. 6 6DE6 (3)20 6K6 E%g' 79
6CGT (3)17 6DG6 (3)20 (320
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PAGE

TUBE PAGE TUBE PAGE TUBE
6K7 (0y79, 80 6R8 (0)83 6SUT (0)91
(3)20, 48* (1)27 (3)21
6K8 ggggg 654 (1)27 65V7 (0)91
0)84 65217 0)91
6L4 (0)80 656 (0)8 (0)
SA 0)84 6T4 2)8
6LS g({;gg 6541 21;28 fagzl
6S7 (0)84 6TS (0)91
6L6 (0)80, 81 (3)20
(1)26, 27 6T6 (0)91
(3)20, 48* 658 (1)27
: 6TT (0)91
6L7 (0)81 6S8GT (2)8 _
6T8 (0)91, 143
6M5 Eg;gl 6SA7 "(3)20 8;30
(3)20 6SB7Y gg;gg (3)48*
6M6G Eg;gg_ (3)20 6U3 gggl .85
6SCT (0)84, 85 '
6MTG (0y81 (128 6U4 g(gg(l)
6M8GT (0)81 6SD7 (0)85
6US (0)91
6N4 (0)81 6SET (0)85 gggg‘
6N5 (0)81 6SF5 (0)85, 86
6U6 (0)91, 92
6N6 (0)81 6SF7 (0)86 (1)30
6N7 (0)81, 82 6SG7 (0)86 6UT (092
(3)20 g;gg (3)21
6N8 (0)82 6U8 (1)30
(3)48* 6SH7 (0)86 (2)8
(1)29 (3)21, 48*
6P5 (082 (3)20
(1527 . 6V3 g;gl
0)86, 87
6P7 (0)82 687 f1329
(1)27 (3)20 6V4 fgggf -
6P8G (0)82 6SKT (0)87, 88 '
‘ (3)48* 8;22’? 6V5GT (2)9
6Q4 (2)8 6V6 (0)92, 93
@ o e
6Q5 (3)20 (3)21, 48* o193
6Q5G ()82 6SN7 (0)88, 89 il >
66 082 8;%9. 6V8 (0)30, 31
6Q1 (@152, 83 (3)21, 48 6W2 321
(3)48* 65Q7 (0)89, 90 6Wa (s
6R4 (0)83 (129 6W5 (0)93
E§§§s~ 6SR7 (0)90
(1)30 6W6 (0)93 -
6R6 (0)83 65ST (0190 gggl
o~ ?‘1’333 65T7 (0)91 6W7 (0)93, 94

This Book Is In the Public Domain

57



THIRD SUPPLEMENT-RECEIVING TUBE SUBSTITUTION GUIDE

TUBE PAGE TUBE PAGE TUBE PAGE
6X2 (3)21, 48* B5 (0)100 T (0)105, 106
(1)32
6X4 (0)94 A _ (0)106
(3)21, 48* 7B6 (0)100
‘ (1)32 W7 (0)106
6X5 (0)94, 95
(3)21, 48* TB7 (0)100, 101 7X6 (0)106
(1)32
6X6G (0)95 - (3)49* X7 (0)106
6X8 (1)31 7B8 (0)101 Y4 (0)106
* (2)9 (1)32 8323‘
6Y3G (0)95 - 1C4 (0)101 174 (0,106
6Y5 (0)95 7Cs (0)102 (1)34
(1)32 (3)21
6Y6 (0)95 (3)49*
(0)96 7C6 (0)102 8A8 (349
6Y7
(3)21 (1)33 8AUS (3)22
(3)49* .
6Y7G (0)144 8AWS (3)22
(o4 (0)102, 103
623 (0)96 (1)33 8BAS8 (3)22
(3)21
6Z4 (0)96 o1 8BHS8 (3)22
D7 0)103
6Z5 (0)96 o 8BNS (3)22
TE5 0)103
6217 (0)96 , 8CGT (3)22
TE6 (0)103
6ZY5 (0)96 (1)33 8CM7 (3)22
TA4 f‘Rg} TE7 (0)103 8CN7 (3)22
- T (0)103 ' 8CS7 (3)22
TA5
(3)21 7F8 (0)104 8SN7 (3)22
(1)33
7A6 gggg’{ (3)21 9A8 (3)49*
787 - (0)97, 98 1G7 (0)104 9AKS8 (3)49*
. (1)31, 32 7G7/1232 (0)104 9AQ8 (3)49*
A8 5‘1’33.3 1G8 (1)33 9BM5 (3)22
7AB?T (0)98, 99 TH7 (0)104 9BW6 (3)22
7AD7 (0)99 737 (0104 9U8 (3)49*
(1)33
TAFT7 (0)99 10 (0)106
(1)32 K7 (0)105 Loy (0106
TAGT (099 L7 (0)105 124 (03106
TAHT (0)99 : INT (0)105
AST (0199 (1)33, 34 12A4 (2)9
)9
' Q7 (0)105 12A5 (0)107
TAKT ~ (0)99 (1)34 1246 (0107
7TAN7 (3)49* TR7 (0)105 (1)34
(1)34
7TAUT (3)21 12A7 (3)22
' 7s7 (0)105
7B4 " (0)100 ' (1)34 12A8 (0)107
(1)32 (3)49* (1)35
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TUBE PAGE TUBE PAGE TUBE PAGE
12ABS5 ©(3)22 12AZ7 (1)36 12CUS (3)24
12AC5 (3)49* 12B4 (2)9 12CU6 (3)24
12AC6 (3)22 12B6M (0)109 12D4 (3)25
12AD6 (3)22 12B7 (0109 12DQ6 (3)25
12AD7 (3)22 12B8GT (0)109 12E5 (0)110
12AE6 (3)22 12BA6 2(1)2109 12F5 (0110
36
12AF6 (3)22 (3)49* 12F8 (3)25
12AG6 (3)22 12BA7 (0)109 12G4 (3)25
13
12AHT (0)107 12BD6 (0)109 12G1G (0)110
(1)35
12BE6 (0)109 12G8 (3)25
*®
12AH8 (2)9 (3)49 1oH4 (325
12AJ5 (3)22 12BF6 (0)109 126 (o110
12BH7 0)109
12AK7 (2)9 §1;36 1235 (0)110
12AL5 (0)107 (3)23 (3)25
12AQ5 (3)22, 23 12BJ7 (3)23 12J7 (0110
12AS5 (3)23 12BK5 (3)23 128 (3)25
12ATS6 (0)108 12BK6 (0)109 12K5 (3)25
(
s 12BL6 (3)23 12K7 (0)110,111
(3)49* (136
‘ 12BN6 (1)36 12K8 (0)111
124 0y108,14
24T (Daae143 12BQ6 (3)23 (1)36
3, 49*
(3)23, 4 12BR7 (3)23 12L6 (3)25
A 0)10
12408 aos 12BT6 (0)109 1218 0111
12AU7 (0)108 12BU6 (0)110 12Q7 (0)111
1)35 1)36
§3223 12BV7 (3)23 M
, 12R5 (3)25
12AV5 (3)23 12BW4 (3)23
, 1258 (2)9
12AV6 (0)108 12BY7 (2)9
(3)49* (3)23 12SA7 20)111, 112
1)36
12AV7 (0)108 12BZ7 (2)9 1osc 112
(1)35 7 (0
(3)23 12C5 (3)23 (1)36
12AW6 (0)108 12C8 (0)110 12SF5 (0);(153
: 1
(1)35 12CA5 (3)24 1
AX 1 , SF 0)113
12AX4 (1)36 12CM6 (3)24 125F7 ©
12AX7 (0)108 125G7 (0)113
(1)36 12CN5 (3)24 (1)37
(3)23, 49*
12CR6 (3)24 12SH7 (0113
12AY7 (0)108, 109 - (131
(1)36 12CS6 (3)24 _
3)23 125J7 0)113
@ 12CT8 (3)24 51;37 -
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TUBE PAGE TUBE PAGE TUBE PAGE
12SK7 50)113, 114 14E7 (0)116, 117 19BG6 (0)118
137
(2)10 14F17 (0)117 19C8 (0)118
(1)39 (1)40
12SL17 (0)114 _ '
(1)37 14F8 (0)117 1936 (2)10
(3)25 (1)39 ,
. 19T8 " (0)118
12SN7 50;114 14HT (0)117 (1)40
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